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KOMIIO3NIINHU AJ151 UHTPOAYKIIMU PHK B KJIIETKH

Hacrosiiee nzoOpeTeHne OTHOCHTCS K OJIUTOMEpPaM, ITOJUMEpPaM U JIUIIHIOHIaM,
coJZiepKalliM XapaKTepHbIe OJIMTO(aJIKUJIeHaMUHHBIE) pparMeHThl, KOTOPhIE MOXHO
IpUMEHSTH B BUJe HocuTenelt nis tpanchexnun knerku PHK. Hacrosmee
u300peTeHne OTHOCUTCS TaK)Ke K KOMIIO3UIIMH, KOTOpasi CO/IEPXKUT IO MEHbIIel Mepe
PHK u onuromep, monumep UM JUIHIOU, COAEPKAIUN XapaKTepHBIE
oJuro(ajJKuIeHaMUHHbBIE) PparMeHThl, U K crioco0y TpaHCHEKIMH KIETKH C
UCIIOJIB30BaHUEM yKa3aHHOH koMmnosunuu. KpoMe Toro, HacTosmee usobperenue
OTHOCHTCS K (hapMalleBTHYECKHUM KOMIIO3HUIIUSIM, HX IPUMEHEHUAM U Habopy.

B03MOXHOCTB OCYIIECTBIICHHS TEPANIHMA HA OCHOBE HYKJIEHHOBBIX KHCIIOT B
KOHEYHOM HTOT€ 3aBHCHUT OT AOCTYIIHOCTH 3()(PEKTUBHBIX METOJOB BBEJACHHS
HYKJICHHOBBIX KHCJIOT B KJIETKH.

B nenom, ans TpaHcdeKIuU KJIETOK IYTEM BBEJICHHS HYKJIIEMHOBBIX KUCIOT B
HEKOTOPBIX CJIy4asiX BO3MOXHO U JOCTAaTOYHO MCHOJB30BaTh «OTOJICHHBIE

HykiaeuHoBbie kuciothl (Wolff u ap., Science, 247, 1990, cc. 1465-1468). Ognaxo B



10

15

20

25

30

-2

OOJIBIIMHCTBE PACCMAaTPHUBAEMBIX MPAKTHYECKHX TPUMEHEHHH NIPEANOYTUTENBHO U
Jlake HeoOX0AMMO 00BEeIHHATH HYKJIEHHOBYIO KHCIOTY 10 MEHBIIEH MEPE C BTOPBIM
areHTOM, KOTOPBIH 3allHINaeT HyKJIEUHOBYIO KHCJIOTY OT paclIEIIEHHs B Ipolecce
BBEJEHUS H/HIH 00JieryaeT JOCTaBKy K TKAHH-MHUIIEHU U pacnpeaecHUue B TKAHHU-
MHIIIEHH, H/UaK o0jierdaeT IPOHNKHOBEHHE B KJIETKY M 00ecnie4yuBaeT BO3MOXKHOCTD
TpeGyeMoro BHYTPHKJIETOYHOI'O IPOIECCHHTA. YKa3aHHbIE (POPMBI /ISl BBEICHUS
HYKJIEHHOBBIX KHCJIOT B HayYHOMH JUTEpaType 0003HavaloT Kak BeKTOphl. Panee Oplino
OIHMCAHO MHOXECTBO COCAMHEHHH, KOTOPBIE MOXKHO IIPUMEHSTh 1JIs1 KBEKTOPU3ALHH»
HYKJIEMHOBBIX KHCJIOT, TaK Ha3blBa€MBIX TPAaHCPEKTUPYIOMINX PeareHToB. Y Ka3aHHbIE
COeIMHEHHS, KaK IPaBUJIO, IIPEACTABISIOT cOO0H THO0 NOJMKATHOHBL, IN00
KOMIIO3HIIMH, COJIep)KANUe KATHOHHBIC JIMTTUIBI UJIH JTUMHA0NON00HbIE COEJUHEHU,
takne Kak qunuaousl (US 8450298). KoMmniekchl HyKIEHMHOBBIX KHCIIOT C
IOJMKATHOHAMH HA3bIBAIOT IMOJHILJIEKCAMH, @ KOMIIJIEKCH ¢ KATUOHHBIMH JIMIIHAaMHU
nassiBaroT aunomiekcamu (Felgner u np., Hum Gene Ther, 8, 1997, cc. 511-512).
OnucaHbl TaKXe KOMIUIEKCHI, KOTOPBIE COAEPKAT U MOJMKATHOH, U Tunuabl (Li u
Huang B: «Nonviral Vectors for Gene Therapy», uza-Bo Academic Press, rnasa 13,
1999, cc. 295-303). TpancdekTupyromue peareHThl IPAMEHSIOT AJ1s CBA3BIBAHUS U
VIUIOTHEHHS HYKJIGMHOBBIX KHCJIOT C IOJIy4YEHHEM NEPBHYHBIX KOMIIJIEKCOB, pasMep
KOTOPBIX HaXOJQUTCH B HAHOMETPOBOM JHana3oHe. B copepskamux conb cpeaax
yKa3aHHbIe KOMILJIEKChI HMEIOT TEHIEHIIUIO K 00pa3oBaHUIO arperaTos, YTO Ha3bIBAIOT
TaKXe HHAYIHPYEMOU COJIBIO arperaiueii, 4To MoXXeT oby1anaTh NPEeHMYyIIECTBOM AJis
TpaHc(EKIMH KIETOYHON KyJIbTYpHI WM JOKaIM30BaHHOTO BBeACHHUS in vivo (Ogris u
ap., Gene Ther, 5, 1998, cc. 1425-1433; Ogris u ap., AAPS PharmSci, 3, 2001, E21).
MoxHo u3beraTh arperaliii 4 MOXXHO CTaOMIM3UPOBATh KOMILJIEKCHI HYKJIEHHOBBIX
KHCJIOT ¢ TpaHC(PEKTUPYIOIIMMH PEareHTaMH II0CPEICTBOM 3alIUThI IOBEPXHOCTH C
ITOMOIIBIO TOJHMEPOB, TAKHX KaK MOJH(3THJICHTJIMKOJb). 3alIUTy IPUMEHSIOT TaKXe
JUIS TOTO, YTOOBI M30eraTh ONCOHU3ANHA U AKTHBALlMU CHCTEMBl KOMILIEMEHTA
KOMILIEKCAaMHU HYKJIEMHOBBIX KHCJIOT ¢ TaHCekTupyromumu peareHTamu (Finsinger u
np., Gene Ther, 7, 2000, cc. 1183-1192). YnnoTHeHHEe HYKINEHHOBEIX KHCIIOT €
HOMOINBIO TPAaHCHEKTUPYIOIHUX PEareHTOB HE TOJIHKO 3AIIUINAET UX OT paclenieHus
HyKJea3aMH, HO TakXXe JieaeT UX HPUTOJHBIMH IS MOTJIOLUEHHS KIETKAaMH IyTEM
SHJOLMUTO3a. MHOTOYHCIICHHBIC IMHCHHbBIC H Pa3BETBICHHBIE MOJUKATHOHBI MOKHO

NPUMCHATD JJId CBA3BIBAHUS U YINIOTHEHUA HYKJICHHOBBIX KHCJIOT, BKJIIOYasd (HO HC
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OrpaHUYHMBAsCh TOJBKO HMH) MOJU(ITHIICHUMHUHHBIE), MOJTH(aMHA0aMHHHEIE)
(ITAMAM) nenapumepsl, nojiu(2-(aumMerunaMmuHo ))dTunmerakpunar) (nJIMADMA)
UJIH KaTHOHHBIE NpOoU3BOAHbIE TONMU(N-(2-THAPOKCUNPOIIHT)METAKPHIAMHU/IA)
(nI'TIMA), cnoxuble 3¢ups mosu(bera-amuna) (Akinc u np., Bioconj Chem 14(5),
2003, cc. 979-988), BcTpeuarompecss B €CTECTBEHHBIX YCIOBUSIX U CHHTETUYECKHE
KaTHOHHBIE TIOJM(AaMUHOKHUCIIOTHI) WIH NEeNTHIH, TAKHE KaK NOJU(JIN3UHBI), THCTOHBI,
HMG-6enku unu kaTHOHHBIE YTIE€BOABI, Takue KaK XUTo3aHbl. [loMuMo nmonumepos,
coAepKalluX IepBHYHbIC, BTOPUYHBIE W/HJIM TPETHYHbIE aMHHbI, yKa3aHHBIE BHIIIE
CTPYKTYPBI, coiepxallnue I'yaHUIHJIbHbIC OCTaTKH, SBJISIOTCS BaXKHBIM KJIaCCOM
MOJIEKYJT IS 11ei 00pa3oBaHMs KOMIIJIEKCOB C HYKJIEMHOBBIMHM KHCJIOTaMH U UX
BBeJeHUS. MoauduuupoBaHHbIe T'YaHUAUIBHBIM OCTATKOM IIOJIUMEPBI THIIA CTPYKTYP
Ha ocHoBe apruHuHa (Yamanouchi u np., Biomaterials 29(22), 2008, cc. 3269-3277),
I[TAMAM, MmoaudunupoBansbie apruauaomM (Son u ap., Bull. Korean Chem. Soc. T.
34, Ne 3, 2013), unu ryaaguaugupoBadHbii-I10U (monmustunenumun) (Lee u ap., Bull.
Korean Chem. Soc. 1. 29, Ne 3, 2008) o6nanaiot BeipaxkeHHOH 3 (EeKTUBHOCTHIO B
takux cucremax. [Ipex e Bcero, B ciyyae B3aumoneiictBust ¢ PHK Monexynsphsie
XapaKTepPUCTHKH T'YaHHJAHJIBHOTO OCTaTKa 00YCIOBIHUBAIOT YHUKAJIbHBIE
cBa3biBatomue cBorcTBa (Calnan u ap., Science 252(5009), 1991, cc. 167-1171).
MoXHO IPUMEHSTh METOJIBl CO3/ITaHUs TAKUX CTPYKTYpP, KOTOpPBhIE 0000IIEHBI Y
Katritzky u Rogovoy (Katritzky u Rogovoy, ARKIVOC (iv), 2005, cc. 49-87). YacTo
HOJHUIINIEKCH] JOMOJIHUTENBHO MOAUGULHPYIOT TaK, YTOOBI OHU coJiepxaiu ¢pparMenT,
MHUIIEHBIO KOTOPOTO SIBJISIOTCS KJIETKA HJIM BHYTPHUKJIETOUYHAsA 001acTh, H/HIK
JecTabuIN3NpYIOIIHH MeMOpaHy KOMIIOHEHT, TaKo# Kak HHaKTHBUPOBaHHBIA BHPYC
(Curiel u np., Proc Natl Acad Sci USA, 88, 1991, cc. 8850-8854), BupycHBIii Kancuy
uny BupycHsli 6enox mwin nentuna (Fender u ap., Nat Biotechnol, 15, 1997, cc. 52-56,
Zhang u np., Gene Ther, 6, 1999, cc. 171-181) unu pa3pymarommuii MeMOpany
curTeTndeckuit mentun (Wagner u ap., Proc Natl Acad Sci USA, 89, 1992, cc. 7934-
7938, Plank u np., J Biol Chem, 269, 1994, cc. 12918-12924).

[Tocne mornomeHus NOCPEACTBOM 3HAOIMTO3a KOMILIEKCH CEKBECTUPYIOTCS BO
BHYTPHKJIETOYHBIX ITy3bIphbKaX, TAKHX KaK 3HJOCOMBI U JIU30COMEI, B KOTOPHIX OHH
JIOCTYIIHBI JJI KJIETOYHOT'0 MeXaHu3Ma pacinemieHus. TakuM o6pa3oM, yCTaHOBIEHO,
YTO CIOCOOHOCTH N30eraTh BHYTPHUKJIETOYHBIX MYy3BIPEKOB HMEET pellalolIee

3HaA4YCHUC 141 3(1)(1)6KTI/IBHOFO (l)yHKIII/IOHaJ'II;HOFO BBE€ACHHU HYKJICHUHOBEIX KHUCJIOT, 3TO
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TpeOOBaHHE OTHOCHUTCS TaKXke K QYHKIIHOHAIBHOMY HHOHIIMPOBAHUIO BUPYCAMH
(Wagner u ap., Proc Natl Acad Sci USA, 89, 1992, cc. 7934-7938, Plank u np., J Biol
Chem, 269, 1994, cc. 12918-12924). JIns noctrnxeHus 3pPeKTHBHOTO BBEICHUS
HYKJICHHOBBIX KHCJIOT C TOMOIILIO CHHTETHYECKUX BEKTOPOB OCYIECTBIISAIN
UMUTAIHIO MEXaHHU3MOB, KOTOPBIE B IPUPOJIE YYAaCTBYIOT B HHBa3HOHHOMH
criocoOHOCTH BUPYCOB. JIJsl 3TOM 1€k B IOMOJHEHHE K ITOIHKATHOHHBIM
TpaHC(PEKTUPYIOUNIUM peareHTam ¢ 0OJBIIUM YCIEXOM HCIO0JIb30BalIH aM(puduibHbIe
nectabunusupyponie meMOpanb! nentuasl, Takue Kak nentuasl INF, GALA u KALA,
MJIM MEJUTTHH U npousBoaHble MenuTTiHA (Boeckle u ap., J Control Release, 2006,
cc. 112, 240-248), xotopsie ob6nananu GyHKIHOHANbHON cIOCOOHOCTRIO N30eratrh
(«cracatbest oT») 3HA0coM (Plank u ap., Adv Drug Deliv Rev, 34, 1998, cc. 21-35). B
JUIIOIIIeKCaxX Takast QYHKIIMOHAIBHOCTH ONpeeNisieTCs] CIIOCOOHOCTHIO HX JIMITUIHBIX
(dbparMeHTOB CIUBATHCS C KIETOYHBIME MeMOpanamu (Xu u Szoka, Biochemistry, 35,
1996, cc. 5616-5623, Zelphati u Szoka Proc Natl Acad Sci USA, 93, 1996, cc. 11493-
11498). 13 ocHoBomoutaratomeii crarbu Boussif ¢ coaBropamu (Boussif u np., Proc
Natl Acad Sci USA, 92, 1995, cc. 7297-7301) uzBecTHO, 4T0 GyHKIHOHAIBHOCTH
MOJIMIIJIEKCOB, COCTOSINYIO B CTOCOOHOCTH U30eraTh 3HI0COMBI, MOXKHO pean30BaTh C
HOMOIIBIO GU3UKO-XUMHYECKUX IyTeit. Korga B kauyecTBe 1MOJTUKATHOHA IS
(hopMHpOBaHUS NMOJMILIEKCOB TpUMEHIOT nonu(dtuienumun) (I1I9U), to ero
3abydepuBaronias cnocOOHOCTH NMPU KHUCIBIX 3HaueHUsIX pH okxas3piBaeTcs
JIOCTaTOYHOM JUIA 3alycKa MeXxaHu3Ma u3beranus 3H10coM. 3BeCTHO, YTO MOJIOCTh
9HJIOCOM MOJKHUCIAETCS C MOMOIINBIO MPOTOHHOr0 Hacoca, NPHCYTCTBYIOIIErO B
sHJocoManbHBIX MeMOpaHax (Lafourcade u ap., PLoS One, 3, 2008, €2758). Oto
NOJKHUCIICHUE 3aIyCKAaeT MEXaHU3M H30eraHus SHJI0COM Yy HEKOTOPHIX BUPYCOR, TAKHX
BUPYC T'PHUIINA MM aJlecHOBUpPYC. Teopus Tak Ha3pIBA€MOU NPOTOHHOM ryOKH,
TOJITBEPXKICHHAS SKCIEPUMEHTANILHBIMY JaHHBIMH, OIUCHIBAET MpejIojaraeMoe
MeXaHHUCTHYEeCKOoe NeHCTBHE MOJIMMEPOB, 00IaaloNuX XUMUUYECKUMHU CTPYKTYPHBIMU
ocobenHoctsmu [IOU: ocHoBHas ¢paknus amurorpynn [I19HU sBusercs
HENPOTOHMPOBAHHOM NpH He#TpanbHOM (pusuonorunueckom) 3sHaueHuu pH (Ziebarth
1 Wang Biomacromolecules, 11, 2010, cc. 29-38). [locpencTBOM NpOTOHUPOBAHHBIX U
HO3TOMY MOJIOKUTENBHO 3apsiKeHHBIX aMuHOTpynIt [I3H-nogo6Hele monuMepsl MOTYT
CBSI3BIBATHCS C HYKJICHHOBBIMHU KHCIIOTaMH M YIUIOTHATH HX. HenmpoToHUpOBaHHbIE

AMHHBI MOTYT CTAHOBHUTBCA NIPOTOHUPOBAHHBIMH IIPH KHCJIOM 3HAUCHHH pH, H B
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pe3yabraTe 00anaTh 3abydepupaiomeil cnoco6HOCThIO B 3HA0CcOMax. [lonkucnenue
3HJI0COM C TMOMOIIBIO MPOTOHHOTO Hacoca MPHUBOJAUT K HAKAIUIMBAHHUIO XJIOPHIHBIX
noHoB (Sonawane u ap., J Biol Chem, 278, 2003, cc. 44826-44831). B npucyrcTBHH B
3HIOCOMabHOM MmoJiocTH 3a0ydepuBaroieit Monexkyisl, Takol kak [I3M, npoToHHEIA
HAcoC JoJKeH oOecrnednBaTh Y€JIHOYHBIN TpaHCIOPT OOJIBINErO, YEM B CiIydas €€
OTCYTCTBHS, KOJIMYECTBA IPOTOHOB B 3HAOCOMAIBHOH MOJIOCTH, HAPSIAY C
HaKarMBaHHEM XJOPUJIOB, BIUIOTH A0 JIOCTH)XEHHUS €CTECTBEHHOIO JJISl SHA0COM
kucaoro 3Hauenus pH. HemponopuuonanbHoe HaKanJIMBAaHUE HOHOB BHYTPH 3HIOCOM,
BEPOSITHO, IPHBOJHT K OCMOTHYECKOH AecTaOuIIM3aliH IIy36IPbKOB, IPUBOAS K B
KOHIIE KOHI[OB C pa3pyIleHHIO My3bIPHKOB U BRICBOOOXKACHHIO CONEPIKALIETO
HYKJICMHOBYIO KHUCIIOTY KOMILJIEKCA B UTOILIA3My.

MHOTOYHCIEHHBIE HCCIIEIOBATENH UCIIONB30BaIH CTPYKTYPHBIE OCOOEHHOCTH
TIDU nis co3nanus Ha OCHOBE TEOPHHU NMPOTOHHOM I'yOKH HOBBIX OHOIHOTEK
IIOJIUMEPOB, COACPXKAIIUX aMUHBI ¢ 3a0ydepHuBarOIIMMH CBOHCTBAMHU IPH KUCIIBIX
snavenusx pH. B US 7780957 u US 7829657 Kataoka ¢ coaBTopaMu onHcain
MOJIUMEPhl Ha OCHOBE KapKkaca Noiu(TJIyTaMHHOBOH KHUCIIOTHI) HIIH
nou(acnapariHOBOU KHCIOTHI), B KOTOPHIX OOKOBBIE e KapOOHOBBIX KUCIOT
JIepUBATH3UPOBAJIHA C TOMOIIBIO AMUHHBIX OOKOBBIX Ieneld, KOTOpPble MOTYT
INPOTOHHUPOBATHCS MPH KUCHBIX 3HaueHus1Xx pH. OnHako Goratoe CTpyKTypHOE
MHOTroo0pa3re OJIMTo(AJIKHICHAMHHOB), COJIEPKAIIUX Yepeyolnecs HEUICHTHYHEIE
aJKHJICHAMHMHHBIE 3B€HbS, B KAUECTBE YCHJIMBAIOMIKNX TpaHceknuio ¢parMeHTOB B
MOJIUKATHOHAX, MIOKA HE UCClIeoBaHO. B yacTHOCTH, paHee He OBUIO U3Y4YEHO IS
tpancdexuu MPHK.

B IpoTHBOMOJIOXHOCTH 3TOMY, MHOTHE M3 Hay4HEIX paboT Kataoka ¢
coaBTopamu c(hoxkycupoBaHbl Ha oJau {N-[N'-(2-aMuHO3THIT)-2-
amuHo’THI JacnapraMue}. B mybnukanun Uchida u ap., J Am Chem Soc, 133, 2001,
cc. 15524-15532) apTopHl OLIEHHBAIM 3Ty Xe€ IpyNny B cepusx N-3aMeIMEeHHBIX
[0JIHACHapPTaMH/IOB, HECYIIMX MOBTOPSIOMHKECS AMUHOITHIIEHOBBIE 3BEHbS B OOKOBBIX
nensax obueit popmynsr ~(CH,—CH»—NH),,—H. BaxxHo oTMeTHTB, YTO KOTrJa
yKa3aHHbIE aBTOPHI OIIEHUBATH 3(P(PEKTUBHOCTh CEMEHCTBA MOJHMEPOB B OTHOIIEHHH
tpanchexnuu nnazmMugHoi JIHK, To 66110 060HapyKE€HO BBIPaXEHHOE «HEYETHO-
YeTHOE» JACHCTBHE MMOBTOPSIOMIMXCS aMHHOATHUIICHOBBIX 3BEHBEB B OOKOBOH LIENH

monuMepa Ha 3¢ PEeKTHBHOCTDh B OTHOIICHHH M30€raHus 3HI0COM H TpaHC(HEKIHUH HA
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HECKOJBKUX KJIETOYHBIX JUHHUAX. [JOTUNIIEKCH U3 OTHMEPOB C YETHBIM KOJUYECTBOM
[IOBTOPSAIONINXCS aMUHOITHIICHOBHIX 3BeHbeB (PA-Es) o6nananu Ha nopsinok 6onee
BBICOKO# TpaHc(ekTHpyomeH 3¢ QeKTHBHOCTEIO 0€3 3aMEeTHOM ITUTOTOKCUYHOCTH 1O
CPaBHEHHIO C MMOJUMEPAMH C HEYETHHIM KOJUYECTBOM MOBTOPSIONIUXCS
aMHUHOATHJIEHOBBIX 3BeHbeB (PA-Os). Takoe He4eTHO-UETHOE AEHCTBHE COTIACyeTcs ¢
3a0y¢epuBaroneit cnocoOHOCTHIO YKa3aHHBIX OJIUMEPOB, a TAKXKe C UX
CIIOCOOHOCTHIO pa3pyliaTh MENOCTHOCTh MeMOpaH U30HpaTEeNbHO MPH XapaKTepPHOM
17151 SHAOCOM 3HaueHHH pH, npuBoas K BEICOKOH 3()(PEKTUBHOCTH B OTHOLIECHUH
u3beranus suaocoM PA-E-nonunnexkcos. Kpome Toro, yctaHoBieHO, 4TO
00pa3oBaHHE MHOTOBAJICHTHBIX 3apsS)KEHHBIX KOHCTPYKIHH ¢ ONpeAeIeHHBIM
pacCTOSIHUEM MEXAY NMPOTOHUPOBAHHBIMU aMHHOTPYIIIIaMH B OOKOBOH LienH
HoJIMMepa UMeET pellarolniee 3Ha4eHue Ui 3 HEeKTHBHOrO pa3pylieHus
HJI0COMaIbHOM MeMOpaHbl, 00Jieryast TeM caMbIM TPAHCHOPT MOJIUILJIEKCA B
iuromiazMy (Uchida u ap., J Am Chem Soc, 133, 2011, cc.15524-15532 (pedepar)).
BaxxHo OoTMETHTB, YTO KOTJa OJHA U Ta XKe rpyIlIa uccieaoBaresieil cpaBHUBAIN
nonu(acnapraMuIHbIe) IPOU3BOIHBIE, HECYIIHE OOKOBBIE LeNH ¢ 1,2-TMaMHUHOTaHOM
[PAsp(DET)] u ananoru, Hecymue 60KoBbIe 11enH ¢ 1,3-1HaMHHOIIPONAHOM,
[PAsp(DPT)], onn o6unapyxunu, uro PAsp(DPT)-nonumnexcsr obnaganu
CYIIECTBEHHO 6o0jiee HU3KOH 3P (HEKTHBHOCTHIO B OTHOIIEHHH TPAHCHEKIIUU
nnasmuaaoi JIHK npu BeICOKMX cOOTHOIEHHAX N/P H3-3a NporpecCHBHO
BO3pacTalIeii ¢ yBeIHUYeHHEM COOTHOMEHUS N/P NUTOTOKCHYHOCTH, JaXe C yUeTOM
TOro, 4to ¢u3uKo-xumMuueckune pasznuuus ¢ [PAsp(DET)] kacarenpHOo pa3mepa 4acTHI]
U {-moTeHIMana ObUTH He3HauyuTe nbHBIMU (Miyata u np., J Am Chem Soc, 130, 2008,
cc. 16287-16294). Takum o6pa3oM, Ha OCHOBE IIPaBUJIa HEYETHOCTH-YETHOCTH MOXXHO
0XHUJIaTh, YTO NOJUMEPHI, CoJepxKamue 3 obranamoue CrioCOOHOCTRIO
IPOTOHHUPOBATHCS aMHHOTPYIIIIBl ¥ IIPOIUJICHOBBIE CIEHCEepHBIE TPYIIIBL, HOIXKHBI
ObITh XyXe, yeM PAsp(DET), u uto ¢ conepxxamumu 1,3-n1uamMmusonponad 60KOBBIMH
HensIMA acCCOLHHMPOBAHBI CBA3aHHBIE C TOKCUHYHOCTHIO NpobiieMbl. Jlnsg Takux
MOJUMEPOB OTCYTCTBYIOT IAHHBIE O B3aUMOCBSI3U CTPYKTYypa-aKTUBHOCTH B
oTHouleHuH TpaHchexnuun MPHK.

Geall ¢ xomteramu onrcaiu Kkap6aMaThl XOJ€CTEPHUH-TOJIHAMHUHOB, B KOTOPBIX
IIOJIMAaMHUHHBIH ¢parMeHT uMel o01yo GopMyIIy:

—~NH-CH,—(CH,),—~CH,~NH-CH,~(CH,)m—CH,~NH-CH,~(CH,),~NH,,
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B KoTopod m o6o3unayaet 0, 1 unu 2 u B xotopoi n obo3znavaer 0 unu 1 (Geall u
np., FEBS Lett, 459, 1999, cc. 337-342). OHu onpenenu BenuuuHsl pK, ykazaHHbIX
cyOcTaHUM# U XapakTepHCTHKH, Kacatomuecs kouaeHcanun JJHK tumyca renar. Onn
YCTAHOBMJIH, YTO PETHOXMMHUYECKOE pacipeneeHue NOJOXKUTEIbHBIX 3apsIOB B
KapbamaTax X0JECTEpHH- MOJIMaMHUHOB UI'PAET BAXKHYIO POJIb B MOAYJISAIIUHU
adppunHocTH cBsizpiBanus JIHK u spdextuBHOCTH munodexnun. OHU YyCTaHOBHIIH,
YTO U3 U3YyUYEHHBIX Kap6aMaTOB X0JIECTEPHUH-IIOJIHAMHHOB CIIEPMHUH, COCTOSIIINH U3
nonuamMmuHHoro ¢pparmenta, —-HN-CH,—CH,—CH,—-NH-CH,—CH>»—
CH,—-CH,;—NH-CH,—-CH>—CH,-NH; (nponun/6ytun/nponui), obecneuynBan
HauboJiee BHICOKYIO SKCIIPECCHIO PENOPTEPHOIo TeHa MOCIe TPaHCHEKIUH
Koaupyoei 6era-ranakronaasy nnazmugaoi JJHK B knetouno#t KyneType, B TO
BpeMs Kak, Hanpumep, ~-HN-CH,—CH,-NH-CH,-CH,—CH,—NH-CH,~CH,-NH,
(aTun/mponmn/>tin) oxasancs B 3-10 pa3 menee sppexktuBHbIM. Takum o6pa3zoM, B
cBeTe JaHHBIX, nonydeHHbIX Kataoka ¢ coaBropamu, (IIpaBUIO HEYETHOCTH-
YEeTHOCTH), ¥ JJaHHBIX, nony4eHHbIX Geall ¢ coaBTopamu, crienuanuct B JaHHOM
00J1aCTH MOXET He paccMaTpPUBATh MOCIEIHIO CTPYKTYPY B KOHTEKCTE BBEICHHS
HYKJIEMHOBBIX KHCJIOT.

Wang ¢ coaBTopaMH ONHCAaIH NPUBUTHIE CONOJIUMEPHI MOTH(METHIMETAKPHIIATA)
¥ OJIUTOAMHUHOB B KadecTBe 3P (PEeKTUBHBIX U 00JIaalONUX HU3KOH TOKCHYHOCTHIO
TpaHcheKkTupyroumx pearentos s miasmuauoi JJHK (Wang u ap., Molecular
BioSystems, 6, 2010, cc. 256-263). OTH nouMephl IOIYyYaId NyTEM aMHHOJIK3a
noiau(MeTHIMETaKpHiIaTa) ¢ OJJuroaMuHaMu oomeid GpopMyIisl
H>,N—-CH,;—-CH;—(NH—CH,—CHj),,—NHj, B xoTOopoii m o603navaet 1, 2 uau 3.
ABTOPBI YCTaHOBHWIH, YTO 3G PEKTUBHOCTH TPAaHCHEKIHH MOBBINANACH C YBEIHUYCHHEM
JIHUHBI aMHHOB.

Ou ¢ coaBTOpaMy onucay NONH(AUCYIbPUIAMUIOAMHHE]), TOJTYyYEHHBIE K3

3alIMUICHHBIX Ha KOHIIE OJIUTOaMMHOB, uMeromux ctpykrypy Dde-NH-(CH;),-NH-

(CH3)p-NH-(CH3),-NH-Dde, nyrem cononumepu3zanuu ¢ N,N’-
nuctamunbucakpmwiamuaom (Ou u ap., Biomaterials 30, 2009, cc. 5804-5814; WO
2010/065660). Oun u3yyand koMOMHAIINH, B KOTOPHIX a 0003HadaeT 2 u b o6o3Hauaer
2, a obo3HauaeT 2 U b obo3HauaeT 3, a o60o3HauyaeT 3 u b 0603HauaeT 2, a 0603HaYaET

3 u b o6o3HavaeT 3, a 0603HavaeT 3 u b o6o3HavaeT 4 (cnepmut). Dde o603Hayaer
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3alATHYIO IPpyny, 2-aneTuaauMenoH. Ilocne ynanenus 3amutHoM rpynnsl B
pe3yiabTaTe CHHTE3a MOJIYy4aroT NOTH(AUCYIbQUIAMUT0aMUHBI), B KOTOPBIX
BHYTPEHHHE HCXOJHO BTOPHYHBIE AMHHBI CTAHOBITCSA TPETHYHLIMH aMHHAMH B
Ka4eCTBE YaCTH IJIaBHOH I[€NH NOJIMMEpa, a KOHIIEBbIE aMUHEBI CTAHOBATCS YaCTBIO
KOHIIEBBIX OTUJICH- HJIH IIPOMHICHAMHHOBLIX OOKOBBIX Henel. YKa3saHHBIE MOJIHMEPHI
obnanaroT 3abydepusaronieil cI0ocCOGHOCTHIO B qUalia3oHe 3Ha4eHuil pH, mpUroaHeIx
JUISl BBEACHUS HYKJICHHOBBIX AMHHOKHCIIOT H IPUTOJHBIX IS TpaHC(HEKIUU KIETOK
mrasmuasoi JJHK.

B nmocnennue roasl onucaHo NPUMEHEHHE HOBOTO KJlacca JIMIMHUA0NONOOHBIX H
HCJIMITHAHBIX CHHTETHYECKHUX CTPYKTYP, TaK Ha3bIBAEMBIX JIMIMMHAOHOB, 15 BBEICHUS
HYKJIEHHOBBIX KHCJIOT in vifro u in vivo (US 8450298; Love u np., PNAS 107, 2010,
cc. 1864-1869; WO 2006/138380; Akinc u ap., Nat Biotechnol 26, 2008, cc. 561-
569). Jlunuaouas! MONYYAIOT IyTEM B3aUMOAEHCTBHS COAEPKALIMX AMHH COETHHEHHU
¢ anndaTHYECKUMHU SIOKCHAMH, aKpUJIaTAMH, aKPHIAMMAMH HJIH aIbIeTHIAMH.
YKa3aHHBIE aBTOPHI/3asBUTENH pa3paboTaiu IPOLEyPbl CHHTESA ISl TIONyYEHHS
OHOMHOTEK TMIHIOHIOB H MPOLEAYPHl CKPHHUHTA JUI 0TOOPa IEHHBIX COCIHHEHMI,
KOTOPBIE MOXXHO HPHMEHSATH /Il BBEJICHHUS HYKJICHHOBBIX KHCIIOT B KJIIETKH in Vitro.

Kax BusiHO M3 BBIIIECKA3aHHOTO, MHOTHE U3 paHee MPOBEICHHBIX HAyYHO-
HCCIIeIOBATENbCKUX pabOT Kacaluch BBEJACHHS H APYTUX MOJIEKYJ HYKICHHOBEIX
KHCIIOT, TakKuX Kak mnasmuanasa JHK, onuronykneoruasl, siPHK unu ananorn
HYKJIeHHOBBIX KucioT. Beenenne MPHK ne 6bu10 H3ydeHo ctonb riy6oko. Hekotopeie
aBTOPBI CUHMTAJIH, YTO COCTUHEHHUS U KOMIIO3HIIHH, KOTOPHIE XOPOLIO
3apexoMmenaoBanu cebd B ciayqae Beegenus JJHK win siPHK, n1omxHbl «paGotaTh»
TaKxke u B cny4dae BBeneHuss MPHK. Onnako B otnnune ot nnasmunnoi JJHK unn
siPHK, MPHK npexctapiusiet coboit oqsonenoyeunyro monexyny. [losromy,
IpUHUMAs BO BHUMAHUE CTPYKTYPHBIE OCOOEHHOCTH, MOXHO OXH/IATh APyTHe
TpeOOBaHHS K COSIHHEHHUSM H KOMIIO3HIIMAM, NPeAHa3HAYEHHbIM /I BBEJCHUS
MPHK, no cpaBrenuro ¢ npennasHavyennnim s Beeaenns JJHK unu siPHK.

B nponuTHpOBaHHO# BHIIIE JTHUTEPAType OMHCAHO BBEJCHHUE JABYXIEIOYEYHBIX
HYKJICHHOBBIX KHCJIOT, TaKuX Kak minasmMuasas JJHK unu siPHK, B kiieTkH, oquako
OCTAEeTCI HEM3BECTHBIM, MOXHO JIH IPUMEHSTh OITHCAHHBIE METOJBI M COCIUHEHUS IS
BBEJICHHS B KJIETKH OJHOLICIIOYEUYHBIX HYKJIEMHOBBIX KHCIOT, Takux kak MPHK.

Crnenyer no4epkHyTh, YTO paHee YCTAaHOBIEHO, YTO TpaHchekunus kaeTtok MPHK
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CYIIECTBEHHO OTJIMYaeTCs OT TpaHcPekuuu nnasmuaoi JJHK (Bettinger u ap.,
Nucleic Acids Res, 29, 2001, cc. 3882-3891, Uzgiin u ap., Pharm Res, 28, 2011, cc.
2223-2232).

B COOTBETCTBHH C BBHIIIECKA3aHHBIM, IIPU CO3/@HHH HACTOSILIETO H300pETEHHS B
pesynbTare cKpuHuHra 6onee 100 npeacraBureneii cemeiicTBa MOJIUMEPOB,
onucaHublX B WO 2011/154331, B OTHOIIEHHH BO3MOXKHOCTH HX IPHMEHEHUS IS
BBenenus B kiaeTku PHK, npennournrensHo nis BBenenus oguonenoyeynoit PHK,
Takod kak MPHK, 65110 ycTaHOBJIEHO, YTO HH OJIHO M3 YKa3aHHBIX COEAHHEHHH HE
OKa3ajuoch MpHEeMJIEMBIM 1S Takoi Tpancpexkuun MPHK, npu koTopoi mossimancs
Obl ypOBEHb SKCIIPECCHH I'eHa, Koaupyemoro MPHK. U, Hao6opoT, Bce yka3aHHBIE
coennHeHus o6nanany 3gppeKTHBHOCTBIO B oTHOIeHuH BBeAeHus JJHK u/unu siPHK.
Takum 06pa3om, ycTaHOBIEHHBIE IPABUJIA, KACAIOIIMECS BBEJACHHUS JBYXLENOYEYHBIX
HYKJIEGHHOBBIX KHCJIOT B KJIETKH, HE IPUMEHUMBI alipHOPH K BBEICHHIO
oanouenoveynoit MPHK. B WO 2011/154331 onucaHsl onuroMepsl ¢ onpenaencHHoM
XUMHYECKON CTPYKTYpOH, coaepxamue 2-60 e TuHHIL
OJIUrO(aJIKAJIEHAMUHO )KHCIIOTHBIX 3BEHBEB, KOTOPbIE COOTBETCTBYIOT 061mei hopMmye
HOOC-Z-R-NH-[(CH,),—NH],—H, B xoTopoii Z 0603Ha4aeT cepuH METHICHOBBIX
HJIM pa3InYHBIX APYTHX IPYNNHUPOBOK, R 0603HavaeT MeTHIIeH MM KapOOKUILCHBIN
OCTAaTOK M a U b HE3aBHCHMO JPYT OT Apyra 0603HAYAIOT Helble Yuciaa oT 1- 5o 7 uiu
0T 2- 10 7 COOTBETCTBEHHO. ONUIOMEpHI ATOTO CEMENCTBA COMEPKAT CIOCOBHEIE
IIPOTOHUPOBATHCS AMHHOIPYIIEI, KOTOPBIE MOTYT CO3/1aBaTh 3G (HEKT TaK Ha3kIBAEMOM
IPOTOHHOM I'yOKH H, KaK yCTaHOBIIEHO, 00JIaJal0T BEICOKOH aKTHBHOCTHIO B
otHoumeHuH TpaHchekuuu mwiasmuauoi JIHK u siPHK in vitro u in vivo. Baxso
OTMETHTb, YTO B WO 2011/154331 u cBsI3aHHBIX HayYHBIX IIYOIHKAIUAX OUYEHD
noApoOHO ONMCAaH METOJ CO3aHUs B 3aBUCUMOCTH OT I1OCJIEA0BATENHHOCTH
OubIHOTEK OJIHTOMEPOB/IOIHMEPOB H3 KOHCTPYKTHBHBIX GJIOKOB, COOTBETCTBYIOMIHX
obmei popmyne HOOC-Z-R-NH-[(CH;,),-NH],—H.

Taxum o6pa3zoMm, B OCHOBY HaCTOSAINEr0 H300pETEHH T10JI0KEHA 3a/1a4a CO3aTh
KOMIIO3HIIHIO, TPUTOJHYIO JIJIs BBEAEHHUS C BHICOKOH 3()PEeKTHBHOCTBIO B KIETKY HIIH
tka"p PHK, npeanoututenpHo ognonenouyeynoit PHK, Takoii kak MPHK.

Pelmenue yka3aHHOM 3aJa4d NMPEACTaBICHO B BAPHAHTAX OCYIIECTBIEHHS
U300pETEHHS, 0XapaKTEPU30BaHHEIX B HOpMyJie M300PETEHNS U AONOIHUTEIHHO

6oJice NOoAPOOGHO NMPOULTIOCTPHPOBAHHEIX B IPHBEACHHOM HHXe NOAPOOHOM
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ONKMCAaHUK M300pETEeHHs U IpHMepax. B 4acTHOCTH, H300peTeHHE ONKMCAHO C
IOMOINBIO CIEAYIOUIUX PAa3IMYHBIX BADHAHTOB OCYIIECTBICHHUS H300peTEeHuS,
JIOTIOJTHUTEJILHO IPEACTABIICHHBIX B HACTOSIEM OINUCAHUH:

- OJIATOMEDEI, IIOJIMMEPDI WIH JIMITHAOU B, KOTOPhIE COAEPKAT
OJIMTO(aJIKUJIEHAMUHBI), COJIepXKallue YepenyoIuecs HEMAEHTHYHBIE
aJKHJICHAMHHHEIE 3B€HbS, KOTOPBbIE MOXKHO IPUMEHATH 11 BBenenus PHK,
npeanoytutesbHo ogHounenoyeynoil PHK, tako# kak MPHK, B kiieTKy WM TKaHb,

- KOMOO3HIHMH, COJAEPKAIIHNE YKA3aHHBIEC OJTUTOMEPHI, IIOJTUMEPHI HJI JIMIHAOH B,
KOTOpBIE COAEPKAT OJIMIO(AJIKUICHAMHUHBI), COAEpKAIIKE YePEeAYIOIHECS He
UJCHTUYHBIC AJIKHJICHAMUHHBIE 3BeHbs B KoMOuHauuu ¢ PHK, npeanoyrurensno
MPHK, koTopble MOXKHO npuMeHATH s BBeaenus PHK, npenqnouTurensHo
onnouenoyeyno PHK, rakoit kak MPHK, B kiieTKy uiu TKaHb,

-CIIOCOOBI IOJNyYCHHS YKA3aHHBIX COENUHEHUH U KOMIIO3HIIMM, a TaKkKe

-CII0COOBI IPUMEHEHHUS YKa3aHHBIX COEINHEHHI U KOMIO3HUIIMH U BBEACHUS
PHK, npeanouyrurensuo oanonenoueunoit PHK, Takoit kak MPHK, B KJIETKY,a TaKXe
MEIULIMHCKHE IPUMEHEHHUS U TepaleBTHYECKHE CIIOCOOBI, OCHOBAHHBIE HA
CIO0COOHOCTH KOMITO3HIIHM, peiaraeMbiX B U300peTeHuH, 06eceynBaTh BBEACHHE
PHK, npeanoururensuo onnonenoveunoit PHK, Takoit kak MPHK.

boratoe cTpykTypHOE MHOrooOpa3ue oJuro(ajikujieHaMHHOB), COAEPKAIIUX
YePEeAYIOINECs HEMACHTHYHBIE aJIKHICHAMHHHBIC 3BEHbS B OJTATOMEPHEIX HJIM
IOJTUMEPHBIX COCNMHEHUAX, BKIIOYas JUHEHHBIE, Pa3BETBICHHBIE U JI€HAPUTHLIE
COEIMHEHMS CO CIyYalHOM UIH ONpeaeIeHHOM MOCIe0BATEIbHOCTRIO, HIIH
JUNUOUAHBIC COCIUHEHHS, BXOASIIHNE B KOMIIO3UIUIO, KOTOPYIO MOKHO IIPUMEHSTH
nns seenenus PHK, npeanoururensro oguonenoveunoit PHK, Takoii kak MPHK, B
KJIETKY, II0Ka He HCCleoBano. PaHnee HUKOTIa He OBLIO H3yY4eHO MHOI000pasHe
IOCJIEAOBATENBHOCTEH YKa3aHHBIX COEHHEHHUH.

IIpu co3nanun H300peTeHNs HEO)XXHAAHHO OBLUT YCTAHOBIEH paHee HEM3BECTHBIH
OoOmMHA NPUHIHUN LIS OJIMTOMEPOB, NOJUMEPOB M JTHIHIOHIOB, COCTOAMIMI B TOM, YTO
PacnoioKeHHuEe aJIKHIICHAMHUHHBIX 3B€HBEB IPYNITIaMH U3 TPeX HIH OOJBIIEro
KOJIMYECTBA 3BEHBEB, UEPENYIOUINXCS MO JIHUHE, H HAJTWYUE d3TUIICHAMHHHOTO 3BEHA B
KoMIo3uuusax nis tpaichexnun kinetku PHK, npeanouyrurensHo ogHonenoueHoi
PHK, takoii kax MPHK, oka3anock cymecTBeHHO Gosiee 3pPeKTHBHEIM, YeM

AHAJIOTHYHBIC PACHOJIOXKCHHUS aJIKHJICHAMHUHHBIX €AUHUL C Heqepeny}omeﬁca JUIMHOH.
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TaxuMm 06pa30M, IIPEIOKEHBI OJIMTOMEPEI, TOJIMMEPHI UJIH JIMITUAOUABI, KOTOPLIC

HUMEIOT O00LIYI0 CTPYKTYPY, HPOHJLTIOCTPUPOBaHHYIO B popmyire (I):

——N—{CHy—(CHa)z—N—[CHy—(CHa)s—N]p}7—[CHz—(CHp)z—NIs—
(D
U KOTOpPBIe OyAyT NONOJHUTEIHHO ONMUCAHBI HHUXE.

B yacTtHOCTH, TEPBEIM 0OBEKTOM U300PETEHHUS ABIAETCS KOMIO3HIIHS,
coaepxamas PHK, npeanoururensHo onqnonenoveunyto PHK, takyro kak MPHK, u
KOMIIOHEHT, COJI€PKaIlui 0JIMro(aJKujIeHaMHH), Ii€ YKa3aHHBIH KOMIIOHEHT BBIOpaH
u3:

a) oJIiromMepa HIH IoJUMepa, COAEepKallero MHOXECTBO rpymn Gopmyisi (II) B

BHJ€ OOKOBOMH LNy H/MJIH KOHIEBOM IPYyMNIIbL:

R2 R4
| I
—N— {CHZ_(CHz)a_'I‘l_[CHZ—(CHZ)H‘N]p}r‘ﬁ'"[CHr(CH2)a—’I‘I]H“RG
R3 RS (II)’

rje nepeMeHHbIe a, b, p, m, n u R” - R® nesaBucnmo IpYT OT Ipyra UMEKT
yKa3aHHbI€ HHM)KEe 3HA4YCHHUs I Kaxao# rpynnel popmy:sl (II) Bo MHOXeCTBe
YKa3aHHBIX TPYyIII:

a o6o3Havaer 1 u b o603HauaeT neyioe ynucio ot 2 A0 4; unu a 0603HaYaeT 1eJioe
quciIo oT 2 10 4 u b o6o3Hauvaer 1,

p o6o3Havaer 1 unm 2,

m o6o3Havaer 1 unm 2; n o6o3navaer 0wyt 1 ¥ m+n > 2; u

R?-R’ KaXXJ(bIil HE3aBUCHMO APYT OT Ipyra BEIOpaH U3 BOJOPO/a; TPYIIEI
-CH,-CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-O-R’, -CH,-CH,-(C=0)-NH-
R wm -CH2-R7, i (S R’ BbIOpaH u3 C3-Cigankmna uin C3-CgankeHunna, MMEIOIEro
oHy ABOHHYIO cBsi3b C-C; 3alUTHON TPYNIBI I aMUHOTPYIIIIEL; U
HNOJM(ITUIICHTIUKOJIBHOM ) e ;

R® BBIOpaH W3 BOJOPOJA; I'PYIIIBI -CHZ-CH(OH)-R7, -CH(R7)-CH2-OH, -CH,-
CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R wnu -CH,-R’, re R’ Bri6pan u3 Cs-
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Cisankuna uinn C3-CjganKkeHusa, HMEIOUIETo OHY ABOMHYIO c¢Bs3b C-C; 3amuTHOIM
rpynnsl qns amuaorpynnsl; —C(NH)-NH,; nonu(3TiieHIIHKOIBbHOM) HenK; U JUrana
peluenrtopa,
U I'Ie OJUH MJIM HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(bIX) B popmyie (II),
MOXKET(I'yT) OBITh IPOTOHMPOBAaHHBIM(HM) C 00pa30BaHHEM KATHOHHOM TPYIIIIBI
dbopmyisl (1I);

0) onMromepa MM NOJIUMEPA, COAEPKAIIET0 MHOXeCTBO rpynn ¢popmynsl (111) B

BUJIC MTOBTOPAIOIIUXCA 3BCHBEB:

R2 R4
l |
—N— {CHZ_(CHZ)E_T_[CHZ_(CHZ)b_N]p}m—[CHZ_(CHZ)a_T]n_

R? R® (1)

r7ic IepeMeHHbIe a, b, p, m, n U R” - R’ nesasucumo IpYT OT JIpyra UMEKT
yKa3aHHBIE HUXXE 3HAYEHMs U1 Kaxaoi rpynnsl ¢popmyinst (II1) Bo MHOXECTBE
yKa3aHHBIX TPYIIII:

a o6o3HayaeT 1 u b o603HauaeT uenoe YuciIo oT 2 10 4; uau a o603HaYaeT IeJ0e
yHuclIo oT 2 1o 4 u b o6o3nauvaer 1,

p ob6o3HavaeT 1 unu 2,

m o6o3HavaeT | wim 2; n o6o3navaer O Wi 1 um+n>2; u

R?-R’ Kbl HE3aBUCHMO IPYT OT Apyra BhOpaH u3 Bojgopoja; rpymnsl -CH,-
CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-O-R’, -CH,-CH,-(C=0)-NH-R’
UITH -CHz-R7, rae R’ BbIOpan u3 C;3-Cgankmia win C3-CgalIKeHHIIa, HMEIOIIETo
oJHy ABOMHYIO cBsi3b C-C; 3amuTHO#N rpynnsl s amuHorpynnsl; —C(NH)-NH,; u
MOJU(3TUIIEHTTUKOILHOM) IIeTH;

U 1€ OJIMH HJIM HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(bIX) B hopmyne (11I),
MOXET(TyT) OBITh IPOTOHHPOBAHHBIM(H) C 00pa30BaHHEM KATHOHHOM IPYIIIbI
dbopmysl (I11); u

B) JIMIMJOHUJ, UMEIOIHUN cTPyKTYpy dopmynsl (IV)):
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R? R
R'— f!l—- {CHz—(CHp)z— T_[CHZ_ (CHp)s— r!1]p}n—1--[CHz—(CHz)a— Nl—R®
RS RS (IV)

rZic IepeMeHHbIe a, b, p, m, n ¥ R' - R® umeror yKa3aHHbIE HUXKE 3HAYCHHSA:

a obo3nauaeT 1 u b 0603HavaeT nea0e yucao oT 2 10 4; UM a 0603HAYAET IENIoe
yucio oT 2 10 4 u b o6o3Hauvaer 1,

p ob6o3Hauaert 1 unm 2,

m o6o3HaudaeT | win 2; n o60o3navaeTr O uinu 1 ¥ m+n > 2; u

R' - R® xaxaerit nesasucumo JApYr OT Apyra BsIOpaH M3 BOAOPOKA; TPYIIIEI -
CH,-CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-
R’ wm -CH2-R7, rae R’ BbIOpaH U3 C3-Cjgankuna win C3-CjgalkeHuna, UMEOUIEro
onHy nBoMHYI0 ¢Ba3b C-C; 3amuTHON rpynnsl 1is amunorpynnel; —C(NH)-NH,;
HOJIM(3THIEHIIMKOIBHOM) IETIH; U JINTaH/a PelenTopa, P4 YCIOBHH, YTO 10
MEHBbIIIeH Mepe J1Ba ocTaTKa M3 R' - R® 0603nauator rpynmy -CHz-CH(OH)-R7,
-CH(R)-CHy-OH, -CHy-CH,-(C=0)-0-R”, -CH,-CH,-(C=0)-NH-R i -CHy-R’,
rue R’ BeIOpan u3 C3-Cjgankuia uiau C3-CjgankeHunia, HMEIOIETO OMHY ABORHYIO
cBs3p C-C;

U I'JIe ONUH HJIM HECKOJIBKO aTOMOB a30Ta, yKa3zaHHBIH(bIX) B popmyite (IV),
MOXeT(IyT) OBITh IPOTOHHPOBAaHHBIM(H) ¢ 06pa30BaHUEM KATHOHHOM IPYIIIE]
dbopmyisl (IV).

JipyrumMu o6beKTaMH H300pETEHHS SBISIOTCSA OJIATOMEDHI, IOJUMEDPHI HITH
JUNHOUBI, YKa3aHHBIE BBIIIE, KOTOPhIE MOXXHO MPUMEHSIThH B KQUECTBE
IPOMEXYTOYHBIX IIPOJYKTOB JJIsl IPUTOTOBJICHUS KOMITO3MIIHH, ITPEeMIaracMEIX B
1300peTeHHH, U papMalleBTHIECKHE KOMIO3HIIHH, KOTOPHIE COAEPKAT KOMIIO3HIHH,
npenynaraeMble B n306petennn. M3o0peTeHne OTHOCUTCS TaKXKe K Cllocobam
NOJIy4eHHs] OJTHIOMEPOB, MTOJIUMEPOB WM JTHIUAOUIOB, IPEIIaraéMbIX B
H300pETEHNH, a TAaK)K€ KOMIIO3HUIIHM K (apMaleBTHYECKAX KOMIIO3HITHH,
npelaracMbeIX B H300pETEHHH.

JlonoMHUTENBHBIME O0BEKTAMU U300PETEHHS ABJIAIOTCSA IPUMEHEHHE
KOMIIO3ULIMH, MPEIaracMoi B H300PETEHUH, HIH IOJHMEPA UIIH ACHIPUMEDA, HIIH
JTMITHIOK /A, IIpEIaraeMoro B u3obperenuu, aias seenenus PHK, npeanoururensno

onnonenovyeynoi PHK, takoit kak MPHK, B kiieTKy-MHuIlIeHb MIIM TKaHb-MHIIEHD, H
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cnoco6 BeeneHust PHK, npeamoututensuo onnonenoyeunoit PHK, takoit kak MPHK,
B KJIETKY, 3aKJIFOYAIOLIUHACSA B TOM, YTO OCYLIECTBISIOT CTaJHIO, HA KOTOPOH NPHBOAAT
B KOHTaKT KOMIIO3HLIHIO, Ipe/lJIaraeMyIo B H300pETEeHHH, C KIETKOM.

Oauro(ankuiieHaMUHHBIE) T'DYIIILI

Ounuro(ankuneHaMuaHbIe) CTPYKTYpHI Gopmyn (I1), (III) u (IV) oTnuyatorcs TeM,
4TO OHH 00BEAUHAIOT O0Jlee KOPOTKHE (0003HAYSHHBIE C HENbI0 HIUTIOCTPAIIMK KaK
«S») 3THIIECHAMUHHBIE 3BEHbs (T.€. a UM b 0603Hauaer 1) ¢ Gonee JIHHHBIMH
(0603HaYEHHBIMH TaKXe C LeNbI0 HIUTIOCTPpalut Kak «L») alKuieHaMHHHBIMH
3BEHBbSIMH (T.€. Apyras oJHa U3 [IEpPEeMEHHbBIX a Wik b 0603HaYaeT 11e10€ YHUCIIO OT 2 JI0
4) yepenyromumcs o0pazoM. [Ipu co3nanuu H300peTEHUSI HEOXKHMAAHHO OBLIO
YCTaHOBJICHO, YTO TAKO€ PACIIOJIOXEHHE 3BEHBEB, KOTOPBhIE MOTYT IPOTOHHPOBATECS,
obecneynBaeT MPEUMYIIECTBO C MO3MLHUH IPUTOAHOCTH 00pa30BaBINEcs TPyNIEI
NpeACTaBaATs coO0H HocuTens Jiis BBenenus PHK, npeanoururensuo
onnouenoyeynoit PHK, takoit kak MPHK, B xieTky.

Kak oTMeuanocs Belile, OJIMTOMEPHI HIIH MTOJHMEPHI, KOTOPbIE MOXXHO IIPUMEHSATD
B KOMIIO3UIIUAX, YKa3aHHBIX B OJJHOM M3 IIPEANOYTUTEIbHBIX BAPHAHTOB
OCYLICCTBJIEHHS H300PETEHHUS, CONEPHKAT MHOKECTBO OJIUTO(IKHIEHAMUHHBIX) TPYIIII

¢opmyinsl (II) B xauecTBe 6OKOBOM L€ H/UIIK B KAYECTBE KOHLEBOH TPYIIIIHI:

-NR*{CHp~(CH2)aNR*-[CHy-(CH2)p-NR [} m-[CH2-(CH2):-NR'-R® (D),

rje IepeMeHHsbIe a, b, p, m, n U R? - R® nesaBucumo JPYT OT Ipyra UMeIOT
yKa3aHHBIE HUX€E 3HaYeHMs Ul Kaxaoi rpynnsl ¢popmysl (II) Bo MHOXecTBe
yKa3aHHBIX IPYIIII:

a obo3HauaeT 1 u b 0603HaUaeT 1e0€ YKco OT 2 10 4; wiH a 0603HAYAET 1IelIoe
yucio oT 2 10 4 u b o6o3Hauvaer 1,

p ob6o3HagaeT 1 uim 2,

m o6o03Ha4aeT | unu 2; n o6o3nayaer O unu 1 ¥m+n>2; u

R*-R® KaXIbl HE3aBUCHUMO JPYT OT Apyra BEIOpaH U3 BOJOpPOMA; IPYIIIIEI
-CH,-CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-0-R, -CH,-CH,-(C=0)-NH-
R unn -CH2—R7, rie R’ BbIOpaH u3 C3-Cgankuna unu C3-CjgankeHunna, AMEIOEro
onHYy NBOMHYIO cBsi3b C-C; 3alIMTHOHN IpyNIIBI ISt AMHHOTPYIIEL; U

noJaU(3TUJICHTIMKOJBHOM) ey,
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R® BEIOpaH U3 BOJOPOJA; I'PYIIIEI -CHz-CH(OH)-R7, --CH(R7)-CH2-OH, -CH,-
CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R’ it -CH,-R’, rzie R Bri6pan u3 Cs-
Cieanxuna nin C3-C|galIKeHNUIa, HMEIOLIETO OJHY NBOMHYIO ¢BA3b C-C; 3amuTHOM
rpynmnsl! g amuHorpynnsl; “C(NH)-NHj;; nonu(3TuneHrnuKoapHOoM) nenu; 1 IMrasaa
peuenTtopa.

[IpennoururenbHO R’ - R’ 0603navatoT BOJOPOA U R® BEIOpaH M3 BOJIOpOA,
3alUTHOM rpynmsl 1 amudorpynnsl; —C(NH)-NH> u nonu(3THICHIIHKOIBLHOM)
uenu. bonee npeanourutensHO R” - R® 0603nauatoT Boaopoa. [IpennoururensHo R’
BeIOpan u3 Cg-Ciganxuna unn Cg-CjgankeHuna, UMEIOIEro oy ABOHHYIO cBa3b C-
C, u 6onee npeanoururensuo u3 Cg-Crankuna unn Cg-CranKkeHnIa, HMEIOIIETO
onHy nBoiHyI0 cBa3b C-C, n Hanboisee npeanourutensHo u3 Cio-Crankuna uau Cio-

CankeHnna, MMeILEro OAHy ABOHHYIO cBsi3b C-C.

OnuH UM HECKOJBKO aTOMOB a30Ta, yka3saHHbIH(bIX) B popmyie (I1) uan ee
IPEANOYTHTEIILHBIX BApHAHTAX, MOXET(TYT) OBITh MPOTOHUPOBAHHBIM(H) C
obpa3zoBaHHEM KaTHOHHO# rpynnsl Gpopmys (I1).

«Mnoxectso rpynn ¢opmyier (II)» 0603HavaeT, 4TO B OJIMFOMEPAx HIIU
[IOJIAMEpaXx, NMpeajlaraéMbIX B H300peTEeHHH, COIEPIKATCS JBE HIH OoJibIIee
KOJIMYECTBO, IIPEAMOYTUTENLHO TPY U OoJblIee KoaudecTBo, rpynn ¢popmys: (11)
UJIH €€ NPEANOYTHTENBHBIX BADUAHTOB. B monuMepax, KOTOphIE COMEPkKAT MHOXKECTBO
rpynn ¢popmynst (II), npennoururensuo npucyrcTByet 10 nam 6onplree KOTHIECTBO
rpynn gopmyinsi (II). Cnenyer nouuMats, uyto rpynns! popmynas (11) uiu ee
HOPEANOYTHTENILHEIX BAPUAHTOB MOTYT HMETh OJJMHAKOBYIO CTPYKTYPY B NOJIMMEPE
HJIH OJTATOMEPE, MIIM MOTYT HMETh JIBE MJIH OOJbIIEe KOJHYECTBO Pa3IHnYHBIX
CTPYKTYD, NOANAAIOMHKX o1 00seM Gopmyisl (11).

CornacHo ApyroMy npeanoYTHTEIFHOMY BAPHAHTY OCYLIECTBICHHUS
1300peTeH s OJIMTOMEPH! HIIU TOJUMEPHI, KOTOPbIE MOXKHO IIPHMEHATH B
KOMIO3HIUAX, NIPEJIATAEMBIX B H300PETEHHH, COJAEPKAT MHOXKECTBO

OnUro(anKuieHaMHHHBIX) Tpynn ¢opmyisl (III) B Buge moBTOPAIOIUXCS 3BEHBEB:

-NR?{CHy-(CH2),-NR*-[CH,-(CH,)p-NR*],} ;n-[CH3-(CH3)a-NR |- (IID),
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rZie IIepeMeHHble a, b, p, m, n u R” - R’ resaBucnmo JpYT OT Apyra UMeIoT
yYKa3aHHbIC HUXK€ 3HAYEHMs Ui Kaxaoi rpynmnsl Gopmyinsl (III) Bo MHOXecTBe
yKa3aHHBIX TPYIII:

a o6o3HavaeT | u b 0603HauaeT neaoe yucao ot 2 10 4; Wik a 0603HAYAET Lesioe
quCcno oT 2 10 4 u b o6o3Hayaer 1,

p ob6o3Hauaer 1 uim 2,

m ob6o3HayaeT | wiu 2; n 06o3Havyaer O unu 1 mm+n > 2; u

R?-R’ KaXXJbIii HE3aBHCUMO IPYT OT Apyra BeIOpaH U3 Bogopoaa; rpymrsl -CHjp-
CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R’
WU -CH2-R7, rae R’ BeIOpaH u3 C3-Cgankmna unu C3-CgankeHnuia, HMEIOIIEro
onHy nBoHHy0 cBa3b C-C; 3amuTtHO# rpynnsl ans amuHorpynnsl; —C(NH)-NH;; u
NOJH(ITUICHIIHKOIBHON) nenu; 3¢ dexropa, 06ecrneynBaomero BO3MOXXHOCTD
«cmacathCs» OT 3HAOCOM, U JUraHja peuenrtopa. Ilpeanoyrurensno R®-R’
0603Ha4a0T Bogopoa. [IpeanoyTuTensHO R’ BbIOpaH u3 Cg-Cgankuia unu Cg-
CgankeHHsIa, HMEIOILEro OHY JBONHHYIO cBsi3b C-C, u Gonee NpeANOYTHTEIBHO U3
Cg-Cirankuna mu Cg-CjrankeHunna, MMEONMEro oauy ABoiHyIo cBsi3b C-C, u
Hanbonee npennoututenasHo u3 Cjo-Ciankuna win Cig-CralKeHnIa, HMEIOLIEro
OIHY ABOiHYIO cBs3b C-C.

OnuH HIHM HECKOJIBKO aTOMOB a30Ta, ykasaHHbIH(bIX) B Gopmyine (II) unu ee
IPENOYTUTEIBHBIX BApHAHTAX, MOXKET(TYT) OBITh NPOTOHHPOBAHHEIM(H) C
obpaszoBaHueM KaTHOHHO# rpymbl popmyss (I11).

Heo6s3aTe1bHO OMTOMEPHI HITH TTOJIMMEDHI, KOTOPHIE COAEPKAT MHOXECTBO
rpynn ¢opmynsl (III) uin ee NpeANOYTHTENBHBIX BADUAHTOB B BUJIE MOBTOPSIOIINXCS
3BEHBEB MOTYT COJIEPKATh AONOJHUTENLHO OJHY HJIH HECKOJIBKO
onuro(ankuieHamuHy(bie)) rpynmy(s1) popmyisl (II) B BHae 60k0BOM 1enu u/mwiu
KOHIEBOH I'PYNIIbI.

«M#uoxecTtBo rpynn ¢popmynsi (II1) B Buie moBTOpSIOMUXCS 3BEHLEBY» 03HAYAET,
4YTO B OJIMTOMEpax HIIM IOJHUMEpax, IpeajaraéMbIX B H300pETEHHH, COAEPIKATCS JABE
Hik GoJibllee KOTMYECTBO, MPEANOYTHTENFHO TPU HIIH OOJBIIEE KOJIHYECTBO, TPYIII
dopmyiner (III) unm ee mpeAmOYTHTENHHBIX BapHaHTOB. Kak npaBuiio, cy6CTaHINH,
cozepxamye 2-9 MOBTOPSIOMUXCS 3BEHHEB B KOHTEKCTE HACTOSIIETO OMUCAHMUS

0003HaYaloT Kak OJUroMepsl, coepxainue 10 u Golibliee KOJIMYECTBO
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HOBTOPSAIOMUXCS 3BEHbEB, 0003HaYalOT Kak MmoauMepsl. TakuMm o6pazom, B
IIOJIMMEPAX, KOTOpbIE coAepxKaT MHOXKecTBO rpynn ¢popmyinsl (I1I) B kauectse
NOBTOPSIOLINXCA 3B€HbEB, IPEANOYTUTENHHO NpUcyTcTBYeT 10 uin Gosplee
xosim4ecTBo rpynn ¢popmynsl (III). Cnenyer nonumars, uto rpynmnsl Gpopmyist (I1T)
UJIK €€ IPEANOYTUTENIBHBIX BADHAHTOB MOTYT HMETh OJIHHAKOBYIO CTPYKTYPY B
HOJHMEpPE HJIM OJIUTOMEPE, HIIM MOTYT UMETh JIBE HJIM OOJIbIIee KOJIHYECTBO
Pas3IMYHBIX CTPYKTYp, noanazaromux mnoj ooseM gopmyisl (III). Lenecoobpazno u
COTJIACHO IIPEANIOYTHTEEHOMY BapHaHTy OCYIIECTBICHHS H300pETEHUS OJUTOMEPHI
UJIH IOJUMEDPBI, coAepxKallue MHOecTBo rpymnn ¢popmynsl (III) B kauectse
IOBTOPSAIOIIMXCS 3BEHBEB, MOXHO I10JIy4aTh B popMe OHOIHMOTEKH
IOCJIEAOBATEILHOCTEH ONPENEIIEHHBIX IOJHUMEPOB, KOTOPHIE MONYYaIOT U3 Pa3THYHBIX
rpynn Gopmyist (III) ¢ moMombio perynupyeMoi, CTyneH4aToi NOJIUMEPH3aIHY.

B cooTBeTcTBHM ¢ npuBeaeHHbIME BbIlne Gopmynamu (II) u (III)
AJIKMJICHAMMHHOE 3BEHO MOXKET IOBTOPATHLCA OJHH pa3 B YEPEAYIOIIEHCS 1ETH, YTO
MOX€ET MPHUBOJUTDH K IIOJYYEHHIO OJHTO(aJKUICHAMHUHHBIX) GparMeHToB THma —S-L-L-
S- miu —L-S-S-L-, rae S o6o3navaeT 60j1ee KOPOTKOE STHIEHAMHUHHOE 3BEHO, a L
o6o3HauaeT 60jee AMUHHOE AJKHJIEHAMUHHOE 3BeHO. OHAKO NPEANOYTHTEIbHBIE
rpynnsl Gopmyn (II) u (III) npeactapnsioT co6oii rpynmel, B KOTOPHIX OTCYTCTBYET
IIOBTOPEHHE, T.€. B KOTOPBIX p 0003HauaeT 1, B pe3ynbrare yero 6ojiee KOPOTKUE HIIU
Oonee JUIMHHBIE 3BEHbSI HE 00pa3yioT napsl. J[pyrumu ciosamu, rpynna popmys (11)
NPEANOYTHTENBLHO NIPEJCTaBIIeT CO00H ONUro(aNKuIeHaMUHHYIO) rpynny GopMyJibl
(ITa), a rpynna ¢popmynsl (II1) npeanourHTensHO MpeacTaBiIsgeT cobo

oJIMTO(aNKHIeHaMHHHYIO0) rpynny ¢opmyssr ([1a):
“NR*{CH,+(CH;)-NR*-CH,-(CHy)y-NR "} - [CHp~(CH2)yNR*],-R® (lla),

2 6
rae a, b, m, n u R” - R” umerort 3Hauenus, ykasauusie 11 Gopmyinsr (I1),
BKJIIOYas IpeANOYTHTEILHBIC BAPHAHTHI, U T'I¢ OJHH HJIHM HECKOJIBKO aTOMOB a30Ta,
yKa3aHHbIH(BIX) B Gopmyie (I1a), MoxeT(ryT) GBITh MPOTOHHPOBAHHBIM(H) C

0o0pa3oBaHHMEM KaTHOHHOH OJIATOMEPHOI HIIM MOJMMEPHON CTPYKTYPHI;

“NR?{CH,-(CHy),-NR*-CHp-(CHy),-NR*} ;;-[CH,~(CH,),-NR],,- (Ila),
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raea, b, m,nu R2-R’ umeror 3Ha4yeHMsl, yKasaHublie s ¢popmyisl (111),
BKJIIOYast ONPEANOYTHTEIbHBIE BADHAHTHI, U I/le OJUH HJIH HECKOJLKO aTOMOB a30Ta,
ykazauHpli(b1X) B popmyite (IIla), MoxeT(ryT) GBITH IPOTOHHPOBAHHEIM(H) C
obpazoBaHKMEM KaTHOHHOH OJMIOMEPHON HJIM IOJIMMEPHON CTPYKTYPBI;

Kpome Toro, kak npaBuio, NpeJIOYTHTENbHO A OJMIO(aIKHIEHAMHAHHOM)
rpynnsl gopmyi (II) u (III), uro6sr nepeMennas n o6o3Hagana 1, u 6onee
MpeAno4YTUTENBHO, YTOOB m 0603Hauana 1 u n obo3nayana 1. Tak, Haubonee
IPEeANOYTHTENBHO, YT0ObI rpynna ¢popmyns (II) npeacrabinsgina coboi
onuro(ankuiaeHaMuHEHY10) rpynmy ¢opmyist (IIb), a rpynna gopmyns (1)

npejcTaBisia co60H oNMMro(aJkuiIeHaMuHHYI0) rpynmny ¢Gopmyinsr (I11b):
-NR’-CHy-(CH,),-NR*-CH,-(CH,)p-NR*-CH,-(CH,),-(NR’)-R® (IIb),

2 L6
rae a, bu R - R™ uMmeror 3Hauenus, ykasanusie i popmyisi (I1), Bxmogas
IPEANOYTUTENBHBIE BADHAHTHI, U I'JIe OAMH HJIM HECKOJILKO aTOMOB a30Ta,
ykasanHbli(b1X) B Gpopmyie (1Ib), MoxeT(ryT) ObITH IPOTOHHPOBAHHBIM(H) C

o6pa3oBaHHEM KATHOHHOH OJIMTOMEPHOH HIIM NOJMMEPHOH CTPYKTYPHI;
-NR’-CH,-(CH,)s-NR>-CH,-(CH,),-NR*-CH,-(CH,),-NR - (IIb),

raea,bu R” - R umeror 3Ha4YeHHus, yKasaHHble 11 Gopmyisl (111), Bkmoyas
IPEAMOYTHTEIILHBIE BADHAHTBI, M IJI€ OJIUH HJIH HECKOJBKO aTOMOB a30Ta,
ykazaHubli(b1X) B popmyite (I1Ib), MoxxeT(ryT) 6bITh IPOTOHHPOBAHHBIM(M) C
00pa3oBaHMEM KaTHOHHOH ONIMTOMEPHOMN HIIM MOJMMEPHOM CTPYKTYPHL.

KacarenbHO IIHMHEI alKHJICHAMUHHBIX 3BEHBEB B OJIMIO(a/IKUIEHAMUHHBIX )
rpynnax ¢opmya (II), (Ha), (IIb) u (III), (Il1a), (IIIb) K10)1%HO 6BITH OYEBHIAHO, YTO
OIHO U3 YePEeAYIOIIHXCS 3BEHBEB NOJDKHO NPECTABIATh COO0M 3THIIEHAMUHHOE 3BEHO
(T.e. 1n60 mepeMenHad a, 1u60 nepeMenHas b 1o/pkHa 0603Hauats 1). JIpyroe
YepeAyIOIIeecs 3BEHO MOXET NIPEACTABIATH COO0M MPONUIEHAMHUHHOE 3BEHO,
OyTuJIeHaMHHHOE 3BEHO HIIH IIEHTHJICHAMHHHOE 3BEHO (T.€. Apyras oJHa U3
IepeMEHHBIX a Uik b o6o3navaer nenoe yucio ot 2 10 4). [IpeanoururensHo Apyras

OHAa U3 IICPCMCHHBIX a HJIH b o603HavaeT 2 unu 3 u Haubosee NPpCAITOYTHUTEIIEHO a
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o6o3nayaeT 1 ¥ b 0603HauaeT 2 unn a o6o3Havaer 2 u b o6o3Hayaer 1. Takum
o6pasowm, elme Gosree NpeIIOYTHTENBHOM B KauecTBe rpynmnsl (II) sBiaseTcs
onuro(ankuiaeHaMuHHas) rpynna Gopmyisi (Iic) u eme 6onee npeanoYTHTENBHOH B

kayectBe rpynmnsl (III) asngercsa onuro(ankuinenaMunHas) rpymnna Gpopmyiast (11lc):
-NR2-CH,-CH,-NR>-CH,-CH,-CH,-NR*-CH,-CH,-NR>-R® (Ilc),

2 6
rae R™ - R™ uMeroT 3Ha4eHus, ykaszaHusie A popmysl (I1), Bkarogas
IpeANOYTUTE/IbHBIE BADUAHTHI, ¥ TA€ OJANH HJIK HECKOJBKO aTOMOB a30Ta,
ykasaHHbIA(bIX) B popmyne (IIc), MoxeT(ryT) 65ITh HPOTOHUPOBAHHBIM(H) €

obpazoBaHHeM KaTHOHHOH OJTMIOMEpHOMN HIIM IOJIMMEPHON CTPYKTYPEI;
NR?-CH,-CH,-NR*-CH,-CH,-CH,-NR*-CH,-CH,-NR - (Illc),

rue R? - R’ umeror 3Ha4yeHHus, ykasaHnHbsle 1ng dopmynsl (I111), Bkioyas
IpeAnOYTUTEIbHBIE BADUAHTHI, U IIe OAMH UIH HECKOJIEKO aTOMOB a30Ta,
ykasauHbIA(b1X) B popmyne (Illc), MoxeT(ryT) OBITH IPOTOHHUPOBAHHBIM(HM) C
0o6pa3oBaHMEM KaTHOHHOH OJTMIOMEPHON WIIH NOJMMEPHOM CTPYKTYPBHI.

ITockonbKy oHa U3 rpymnm R*-R°m dopmynax (II), (Ila), (IIb) u (Ilc) uiu
rpyInn R*-R’s dopmynax (III), (I11a), (IIIb) u (Illc) npeacTaBasgeT coboi 3aMUTHYIO
IpyImny JjIsi aMHHOTPYNIIBL, HanpuMmep, onucanuyo 8 WO 2006/138380, to ux
NPEANOYTHTEIIFHBIMH BapPHAHTAMHU ABJISIOTCS mpem-0yTokcukapoouus (Boc), 9-
dayopenunmerokcukapborma (Fmoc) wiu kap6obensunokcurpynna (Cbz).

ITockosbky ofHa K3 Tpynm R'-R® & popmynax (II), (Ila), (IIb) u (IIc) uau rpymm
R*-R’s dopmynax (III), (I1la), (I1Ib) u (Illc) npeacrasnser coboii TUranm
peuenTopa, X NMPUEMIEMBIMH IIPHMEPaMH SBISIOTCS COCAMHEHHS, ONUCAHHEIE Y
Philipp u Wagner B: «Gene and Cell Therapy — Therapeutic Mechanisms and
Strategy», 3-e u3a., rnasa 15, uzn-Bo CRC Press, Taylor & Francis Group LLC, Boca
Raton, 2009. IlpennodTutensHbIe JIMTAaHAB! PELNENTOPOB JJIs JIETOYHOM TKAaHU
onucanbl y Pfeifer u ap. Ther. Deliv. 1(1), 2010, cc. 133-148. [IpeanouruTenpHbie
JHTaHbl PELENTOPOB BKIIOYAIOT CHHTETHYSCKHE HUKIMYECKHE HIIM JTHHEHHBIE

NCITHUABI, HAIPUMED, BBIABJICHHBIC B PE3YyJIbTAaTC CKPUHHUHTIA NCIITHAHBIX OubIHOTEK B
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OTHOUICHHUH CBSA3BIBAHUS C KOHKPETHOH CTPYKTYpOii Ha KJIIETOYHOMN MOBEPXHOCTH HIIU
KOHKPETHBIM THIIOM KJIETOK, IMKJIHYECKHE WiIH NuHelHble RGD-nentuasl
(TpUNENTHAB THIIA apTHHUNTIIUIUIACIAPArHHOBAs KHCIIOTA), CHHTETHYECKHE HITH
BCTpPEYAIOUINECS B €CTECTBEHHBIX YCIOBUSX YIJIEBObI, TAKME KAK CHAJIOBAs KKCIOTA,
rajlakTo3a WJId MaHHO3a, WJI¥ CHHTETHYECKHE JIMTaH/bl, IIOJIYYCHHBIE B PE3Y/IbTATE
B3aMMOJCHCTBUS YIJIEBOAA, HAIIPUMED, C IENTHOM, aHTHTENA, CHENUPHIECKH
pacrno3Haue CTPYKTYPEI Ha KJIETOYHOH TOBEPXHOCTH, (OJIHEBAs KUCIOTA,
SMHICPMANBHBIN (AKTOP POCcTa U NOTyYECHHbIC H3 HEro NEeNTHbl, TpaHCheppuUH,
aHTHTEJIA K penenTopaM TpaHcheppuHa, HaHOTeNA U PparMeHThl aHTHTE,
pa3peuICHHbIC JIEKaPCTBEHHBIE CPEACTBA, KOTOPhIE CBA3BIBAIOTCH C H3BECTHBIMA
MOJIEKYJIaMH KJIETOYHOH MOBEPXHOCTH, H T.J.

ITockonbKy OHa U3 Ipynmn R'-R®s dopmynax (II), (IIa), (IIb) u (Ilc) uan
rpyIn RZ-R°» dopmynax (III), (IITa), (I1Ib) u (Ilic) mpeacrapaser coboit
HOJI(3THIIEHTIHKONBHYIO) LENb, TO IPEANOYTHTENbHAs MOJIEKYJIIpHAs Macca
HOJIH(3THUIIEHTTMKONBHOMR) enu coctaBuser 100-20000 r/monp, Gosee
npeanourureabno 1000-10000 r/Mone u HaubGonee npeanoututensHo 1000—5000
r/MOJIb.

HauGonee npeanoururenbHoii B kadectse rpynmnsl (1) spasetcs

oquro(ajakuineHaMuHHas) rpynmna popmyasl (11d):
-NH-CH,-CH;-NH-CH,-CH,-CH,-NH-CH,-CH,-NH-H (l1d),

B KOTOPOH OJIUH WJIH HECKOJILKO aTOMOB a30Ta, yKa3aHHbIH(bIX) B popmyite (I11d),
MOXET(TYT) ObITh IPOTOHHPOBAHHBIM(H) C OOpa30BaHUEM KATHOHHOMN MOJMMEPHOM
UJIH JEHAPUMEDPHOM CTPYKTYPBI.

Hawubonee npeanoururensHoit B kadectse rpynnsl (111) spasetcs

onuro(ankuieHaMuHHas) rpynna ¢popmyisr (111d):
-NH-CH,-CH;-NH-CH,-CH,-CH,-NH-CH,-CH,-NH- (111d),
B KOTOPOH OJIUH HJIK HECKOJILKO aTOMOB a30Ta, yKa3aHHBI(bIX) B hopMyIie

(II1d), MoxeT(ryT) 6BITH IPOTOHHPOBAHHBIM(H) ¢ 0OPa30BaHHEM KAaTHOHHOM

NOJIMMEPHOH HMIIM JICHAPUMEPHOH CTPYKTYPHI.
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Kak orMevaiioch BBIINIC, TUIIHAOUIBI, KOTOPBIC MOXXHO NPHUMCHSITH B
KOMIIO3UIUAX COIrIaCHO OAHOMY H3 NPCANOYTHUTEIbHBIX BAPDHAHTOB OCYLIIECTB.ICHUS

U300peTeHus, UMEIOT CTPYKTYpY dopmyinsl (IV):
R'-NR®{CH,-(CH2)¢-NR’-[CHy-(CHy)p-NR ‘], } - [CHo-(CHp),-NR,-R® (IV),

rje epeMeHHble a, b, p, m, n R” - R® umeror yKa3aHHbIe HUXXE 3HAYCHUS:

a o6o3HauvaeT 1 u b o6o3Hayaer nenoe YUCao oT 2 10 4; Wik a 0603HAYAET 1EeI0e
4yucio oT 2 10 4 u b o6o3Haygaer 1,

p obo3navaet 1 unm 2,

m o6o3HavaeT | unm 2; n o6o3navaer 0w 1 um+n > 2; u

R'-R® KaXXABIA HE3aBUCUMO JPYT OT Apyra BEIOpaH U3 BOJOPOAA; IPYIITEI
-CHZ-CH(OH)-R7, -CH(R7)-CH2-OH, -CHz-CHz—(C=O)-O--R7, -CH;-CH;-(C=0)-NH-
R’ wm -CH2-R7, rae R’ BbiOpaH u3 C3-Cgankmia wim C3-Cgankenunna, UMEIOIEro
OIHY nBO¥HYIO ¢Bs3b C-C; 3amuTHOM rpynnsl s amuaorpynnsl; —C(NH)-NHj;
NOJM(3TUIEHTJIUKONLHOM) ENH; U JIUraHaa penenTopa, Ipu yCIoBHH, YTO 110
MEHBIIEH Mepe ABa OCcTaTKa U3 R' - R® 0603mavaior rpyniry -CHg-CH(OH)-R7.,
-CH(R")-CH,-OH, -CH,-CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R u -CH,-R,
rae R’ BeIOpaH u3 C3-Cgankuna unu C3-C|galikeHHIIa, HMEIOMETO OJHY JBOWHYIO
cBs3p C-C.

[IpennouTuTensHO R' - R® Hesanucumo ApYT OT Apyra BEIOpaHBI U3 BOJOPOAA;
rpyIIIBI -CH2‘C(OH)H'R7 HITH -CH(R7)-CH2-OH, rae R’ BIOpaH u3 C3-Cgankuna
unu C3-Cgankennia, HMEIOIEro oAHy ABOHHYIO cBiA3b C-C; 3alUTHOMN rpynnel 1is
AMMHOTPYNIIBI; ¥ NONH(3THICHIJIHKONBHON) IENH; MIPH YCIOBHH, YTO 10 MEHBINEH
Mepe ABa OCTaTKa U3 R' - R® 0603nauator rpynmny -CHz-C(OH)H-R7 138071 -CH(R7)-
CH;,-OH, rue R’ BeIOpaH u3 C3-Cgankuna unn C3-CigaikeHnIa, HMEIOMIETO OJHY
ABoHHY0 cBsi3b C-C. bosnee npeanoyTuTeabHo R' - R® mesanucumo Ipyr OT apyra
BBIOpaHbI U3 BOJIOPOAQ; TPYIIIEI 'CH2'CH(OH)"R7 UIU -CH(R7)-CH2-OH, rae R’
BeIOpan u3 C3-Cjgankuna min C;3-CgankeHuna, HIMEOIEro OJHY ABOHHYIO CB:A3b C-
C; npu yciaoBHH, YTO 10 MEHbBIICH MEpe IBa OCTATKA M3 R' - R® 0603mayator rpynIy

-CH,-CH(OH)-R” mn -CH(R’)-CH,-OH, rze R’ Bri6pan u3 C3-Cgankuna mwia Cs-
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Cjgankenuna, umeroniero oaHy ABoiHyo cBsi3b C-C. Eme 6osee npeanoyTHTEIbHBIM
SIBJISIETCS YCIOBHE, YTO R' i R® resaBncumo JApYr OT Apyra BeIOpaHbl U3 BOJIOPOJA; U
TpyHbl "CH2'CH(OH)"R7 WITH -CH(R7)-CH2-OH, rae R’ BbIOpan u3 Cs3-Cgankuna
ninn C3-CgankeHnna, UMEIOmero oaHy ABoiHy0 ¢Bg3b C-C; u R? - R’ Bce
0003HAYaIOT rpynimy -CH2-CH(OH)-R7 UITH -CH(R7)-CH2-OH, rae R’ BeiOpaH u3 Cj3-
Cisankuna unu C3-CjgaJKeHnIa, MMEIONIEro OJHy ABOMHYIO cBi3b C-C.
[IpeanouyTurensHO R’ BbIOpaH u3 Cg-Cgankuna unu Cg-CjgalkeHnsna, UMEIOIEro
onny asoinyo cBa3b C-C, u Hanbosnee npeanoyturensno u3 Cg-Crankuna umu Cg-
C)rankeHuna, HMEIOIETO OHY ABOHHYIO cBsi3b C-C, U HaubGoee IpeANOYTUTETHHO
u3 Cyo-Ciranxuna unn Cip-CjrankeHuna, IMEIOUIEro OAHy ABOiHYI0 cBsi3b C-C.

OnvH UM HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(BIX) B popmye (1V),
MOKET(IyT) ObITh IPOTOHHPOBAHHBIM(H) C 06pa30BaHUEM KATHOHHOIO JIMIMTHIOUIA
bopmynsr (IV).

B cooTBeTcTBHH ¢ yKka3aHHOI Beile Gopmynoi (IV) ankuieHaMHHHOE 3B€HO
MOJXET MOBTOPSATHCS OJUH Pa3 B YePeayIONeHCs e, YTO MOXET IPUBOJUTH K
NOJIyYEHHIO OJTUro(alKHICHAMUHHBIX) ¢pparMeHToB THna —S-L-L-S- wiu —L-S-S-L-,
rae S obo3navaer O6osiee KOPOTKOE ITHIEHAMHUHHOE 3BEHO, a L 0603HauaeT Gonee
JNMHHOE aJKAJIEHaMHUHHOE 3B€HO. OJIHaKO NPEeANOYTHTENbHBIH JIHTUI0HT HOPMYIIEI
(IV) npenctapnser coboii coeaAuHEHHE, B KOTOPOM OTCYTCTBYET IIOBTOPEHHE, T.€. B
KOTOpOM p ob6o3Ha4aeT 1, B pe3yibrare uero Gojiee KOPOTKHE UK GoJiee JUTHHHBIE
3BEHbs He 00pa3yroT napsl. JIpyrumu cnosamu, aunuaoua dpopmyns (IV)

IPEANOYTHTENIBHO MPEACTABIIET cob0i munuaoun Gopmyisr (IVa):
R'-NR*{CH,-(CH,),-NR*-CH,-(CHy)5-NR*} ;- [CHy-(CHa),-NR *],-R® (IVa),

raea, b, m,nu R' -R® umeror 3Ha4yeHHus, yKa3aHHble s opmyisr (IV),
BKJIIOYas IPEANIOYTHUTEIbHBIC BAPUAHTHI, H T/ OJMH HJIH HECKOJIBKO aTOMOB a307Ta,
yKasaHubli(bIX) B popmyiie (IVa), MoxeT(ryT) 6BITh IPOTOHUPOBAHHEIM(H) C
00pa3oBaHHEM KaTHOHHOTO JIMIHIOUA.

Kpome Toro, kak nmpaBujIo, IpeANOYTHTENBHBIM s Jiunuaouaa Gpopmyns (I1V)

ABJISICTCS BAPHAHT, B KOTOPOM n obo3HavaeT 1, u 6ojiee NpeanouTHTENIbHO B KOTOPOM
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m obo3HavaeT | u n o6o3HavaeT 1. Takum o6pa3zom, HauboJIEe MPEATOUYTHTENLHBIM

munuaonaoM ¢opmynsl (IV) seasercsa nunumons popmynst (IVb):
R'-NR?-CH,-(CH»),-NR>-CH,-(CH,),-NR*-CH,-(CH,),-NR>-R® (IVb),

rae a, bu R' -R® umeror 3Ha4eHus, yKkaszagHble 1 ¢opmynsl (IV), Bkimouas
HIpEeANOYTUTENIbHBIC BADUAHTHI, U I'JI€ OJMH HJIH HECKOJBKO aTOMOB a30Ta,
ykasaHHbIH(b1X) B hopMmyse (IVb), MmoxeT(ryT) 6bITH IPOTOHHUPOBAHHBIM(H) €
oOpa3zoBaHHEM KaTHOHHOI'O JIMITHIOUA.

KacaTenbHo NIMHBI aJIKHJIEHAMHHHBIX 3BeHbeB B munugouse popmyin (IV), (IVa)
1 (IVb) 1omkHO OBITH OUEBHIIHO, YTO OJHO M3 YePEAYIOUIMXCS 3BEHBEB JOJDKHO
IpEeCTaBIATh OO0 3TUNEHaMUHHOE 3BeHO (T.€. 1100 nmepeMeHHas a, Tubo
nepeMeHHas b nomkHa 0603HaydaTh 1). J[pyroe depenyronieecs 3B€HO MOXKET
IpPEICTaBIATh COOOH MPONMIEHAMUHHOE 3BEHO, OYTHIEHAMUHHOE 3BEHO HIIH
INEeHTHJIEHaMHHHOE 3BeHO (T.€. Apyras oJiHa U3 NePEeMEHHBIX a HiIH b 0603HayaeT
uenoe yucyio ot 2 1o 4). IlpeanoyrurensHo apyras oqHa U3 MEPEMEHHBIX a HIIH b
o6o3navaeT 2 unu 3 u Hauboyee NpeANOYTHTENRHO a 0603HayaeT 1 u b o603HauaeT 2
uM a obo3HayaeT 2 u b o6o3navaet 1. Takum o6pasom, ewme 6onee
NPEANOYTHTENBbHBIM B KadecTBe nunugouaa hpopmyisi (IV) ssiasercsi nunuonn

dbopmynsr (IVce):
R'-NR?-CH,-CH,-NR*-CH,-CH,-CH,-NR*-CH,-CH,-NR’-R® Vo),

rae R' -R® umeror 3Ha4eHus, yKkazaHHble s dopmyisl (IV), Bkimrouas
IpeANOYTUTENbHBIE BADHAHTHI, U TJI€ OJJUH HJIM HECKOJILKO aTOMOB a30Ta,
yKazaHHbIH(BIX) B popmyiie (IVc), MoxeT(ryT) ObITH HPOTOHUPOBAHHEIM(H) C
o0pa3oBaHUEM KaTHOHHOTIO JIHITH/IOH/A.

ITockonpky rpynmst R'-R®s ¢opmynax (IV), (IVa), (IVb) u (IVc)
NpPENCTaBIAIOT COOOH 3aMIMTHYIO I'PYIIY A aMUHOTPYHIIBl, HAIPAMED, OMHUCAHHYIO B
WO 2006/138380, To UX NpeANOYTHTENBHHIMHE BAPHAHTAMH SABISAIOTCA mMpem-
O6yroxcukapbonui (Boc), 9-bayopenunmeTokcukapbonun (Fmoc) unu

kapbobensunokcurpynmna (Cbz).
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[lockoJiBKY TpynIIBI R'-R®5 dopmynax (IV), (IVa), (IVb) u (IVc) npencrasisior
coboii TUraHj penenTopa, HX NpHEeMJIEMBIMH IPUMEPaMH SBJISIOTCS COCIUHEHHS,
onucannsle y Philipp u Wagner B: «Gene and Cell Therapy — Therapeutic
Mechanisms and Strategy», 3-e u3n., riasa 15, usn-Bo CRC Press, Taylor & Francis
Group LLC, Boca Raton, 2009. IIpeanoytuTenbHbIe TUTaHobl PEHENITOPOB s
nerouyHod Tkanu onucansl y Pfeifer u ap. Ther. Deliv. 1(1), 2010, cc. 133-148.
IIpennoyTuTenbHbIE IUTAaHABl PEHENTOPOB BKIIOYAIOT CHHTETHUYECKUE IIUKITHYECKHE
UM JTUHEHHBIC NENTH b, HAIPUMED, BHISBICHHbIE B pe3yJIbTaTe CKPUHHUHTA
IENTHAHBIX OMOIHMOTEK B OTHOIIEHHH CBSI3bIBAHUS C KOHKPETHOM CTPYKTYpOil Ha
KJIETOYHOM ITOBEPXHOCTH MJIM KOHKPETHBIM THUIIOM KJIETOK, IIUKIHYECKHE UIIH
nuHeibie RGD-nentuasl, CHHTETHYECKHE WU BCTPEYAIONHECS B €CTECTBEHHBIX
YCIOBMSAX YIJIEBOJBI, TAKHE KAK CHAJIOBasi KUCJIOTA, rajlakTo3a 1M MaHHO3a, HIIH
CHHTETHYECKHE JINTAH/B, IOJyYeHHbIE B pe3yJIbTaTe B3aUMOAEHCTBHUS YIIEBO/1a,
HanpHMep, ¢ HENTHAOM, aHTUTENA, CielH(PUIECKH paclO3HAIONINE CTPYKTYPHI Ha
KJIETOYHOH IOBEPXHOCTH, (osiueBas KMCIOTa, SNUIepMaIbHbIH pakTop pocTa
IOJIy4YeHHBIE U3 HEro NeNTHbl, TpaHCPEPPHH, aHTUTENA K PEIEeNTOpam
TpaHc(deppuHa, HaHOTeNa U PparMEeHTHl aHTHTE, pa3pelIeHHBIE JIEKAPCTBEHHLIE
CpeACTBa, KOTOPhIE CBA3BIBAIOTCS C M3BECTHBIMHM MOJIEKYJIAMH KJIETOYHOM
MOBEPXHOCTH, U T.]I.

[TockonbKy rpynmsl R'-R®s dopmynax (IV), (IVa), (IVb) u (IVc)
IPEACTABISAIOT COO0H MONH(3TUIIEHTTIUKOJBHYIO) IIEIb, TO NMPEANOYTUTEIbHAS
MOJIEKYJIsipHast Macca NONIU(3THIIEHTIUKOAbHOM) enu coctanisetr 100-20000 r/mMons,
6osiee npeanoututenbHo 1000-10000 r/Mons u Hauboee npeanoyTuteasHo 1000—
5000 r/mMonb.

Kak ykazaHo BbIIIe, OTMH HJIM HECKOJIBKO aTOMOB a30Ta, yKa3aHHEIH(bIe) B
dopmyie (I) U ee npeINOYTHTEIBHBIX BapranTax, Bkinodas popmyns (Ila) — (11d),
(Ila) — (111d) u (IVa) — (IVc), MmoxeT(ryT) OBITh MPOTOHHPOBAHHEIM(H) €
obpa3oBaHHEM OJIMTOMEpA HJIM NIOIHMEpA, WM JIMITHI0OUIa B KATHOHHOM PopMe, Kak
IIPaBHUJIO, OJIATOKATHOHHOM HUIM HONHUKAaTUOHHOH Gopme. JIOJKHO OBITH OYEBHIHO, UTO
NEPBUYHBIE /UK BTOPHYHBIE, U/HIN TPETHYHBIE aMUHOTPYIIIB B IPyInax GopMyJIbl
(I) m ee npenmoutuTenbHBIX Bapuantax ¢opmyn (Ila) — (11d), (Illa) — (IIId) u (IVa) —
(IVc) Moryt neficTBoBaTh B Ka4eCTBE aKIENTOPOB IPOTOHOB, TIPEXKAE BCErO B BOJAE H

BOAHEBIX paCcTBOpax, BKJIKOYas (1)I/I3I/IOJIOFI/I‘-IGCKI/IC XKHIAKOCTH. TaK, OJIUTOMCDPHI,
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HOJIMMEPHI U THIUAOHIBI, IpeljlaracéMble B HACTOSIIIEM H300pETEeHUH, KaK IIPaBHIIO,
UMEIOT OOIUH NOJIOXKUTEIBHBIN 3apsi)t B BOJHOM pactBope npu pH muxe 7,5. BoaHblit
pacTBOp, yKa3aHHbIH B HACTOAINEM OIMCAHMH, NIPEACTABISET COO0U PacTBOp, KOTOPHIi
conepxkut 50 06.% unu 6onee, npenmourutenbHo 80 unu 90 % wiu Gonee u Hauboee
npeanoyrurenbHo 100% Boger. KpoMe TOro, KOMno3suuuu, npejiaracMeie B
H300pETEHHH, HAXOAATCS B KOHTaKTe ¢ PU3UOJIIOTHYECKOMN KHUIKOCThIO, uMetomel pH
HUXe 7,5, BKIIIOYasi, HalpuMep, KPOBb U JIETOYHYIO XXHJKOCTH, Ipynnsl popmyi (1) u
UX NPeANOYTHTEIbHEIE BaApHanThl, BKIodas ¢popmyist (I1a) — (11d), (Illa) — (I1Id) u
(IVa) - (IVc), kak mpaBujo, COAEpKAT OAHY HIM HECKOJIBKO MPOTOHHPOBAHHEIX

AMHHOTPYIII. Benuuunbl pKa 3THX COCAUHEHUN MOXHO OIIpeAeATh NYTEM KHCJIOTHO-

OCHOBHOTI'O TUTPOBAHHS, UCIIOJIb3Ys aBTOMATHYECKHH pKa—'I‘HTpaTOp. 3aTeM MOXHO

pacCYHTHIBATH YUCTHIA 3aps/] IPH JaHHOM 3HaYeHHH pH ¢ IIOMOIIBIO ypaBHEHHs
Xennepcona—Xaccenbbaxa. Coraacno Geall ¢ coasropamu (J. Geall u ap., Chem
Commun, 1998, cc. 1403-1404), BaxxHO IOHKMATh, YTO JIIOOOH 3aps pacupeneieH 10
HECKOJIbKUM Oa3HCHBIM LIEHTPaM, H OH HE MOXET ObITh IIPUNHUCAH OJHON TOUYKE.
Hanpumep, 1,9-n1namuHo-3,7-1ua3anosan (HPpOIMI/3THII/TIPOIIKI)), UMEET BEIHYHHBI
pK, 9,3, 7,6 1 5,7, uTo 03Ha4aeT, 4TO NpH PU3UOJIOTHIECKOM 3HaYeHHH pH oCHOBHEBIE
(Gpakluy aMUHOTPYIII HAXOAATCS B HIPOTOHHPOBAHHOM M HEIIPOTOHMPOBAHHOM
COCTOSIHHH.

OnHako CrieHuaiucTy B JaHHOM 00JIaCTH JOJIXKHO OBITH OYEBUIHO, YTO
OJIATOMEDBHI, IOJTUMEDPBI U JUIUIOUIBI, IpEiIaracMele B H300PETEHHH, a TAKXKe
KOMIIO3HIHH, IIpelaraeMble B H300PETEHHH, MOXHO MOJIyYaTh TaKxXe B Ghopme
0e3BOHOH CONH, KOTOpas COMEPHKUT OJIMTOMED, TIOJIMMEDP HIIM JTUIUAOU] B KATHOHHOM
dbopme.

Taksxe 10/>XKHO OBITH OYEBHIHO, YTO MIPOTHBOMOHEI (RHHOHBI), 00ECIICYHBAIOIIHE
II0JIOXKUTEJIBHBIE 3apAibl IPOTOHHPOBAHHBIX aMUHOTPYIII B KOMIIO3UI[HAX,
IpeanaraeMplX B H300peTEHUH, KOTOPHIE CONEPKAT OJIUTOMED, IIOJTUMED HIIH
munuaoua ¥ PHK, npeanoytutensro oxnonenodeuynyio PHK, takyro kax MPHK, kak
NpaBUIIO, IPENCTABISIOT cO00H aHHOHHEIE ocTaTKH, Bxoasaniue B PHK. Eciun
IIOJIOXXHTEIBHO 3apsKEHHBIE TPYNIIBI IPHUCYTCTBYIOT B H30BITKE OTHOCHTENBHO

aHHOHHBIX ocTaTkoB B PHK, To monoxurenpHble 3apsapl MOXXHO OalaHCHPOBATh
Apyrumu aHuoHamu, TakuMH kak Cl unn HCOj3; ', koTopble 0GBIYHO IIPHCYTCTBYIOT B

(I)I/I3I/IOHOI“PI‘IeCKPIX KHAKOCTAX.
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Onuro(anKkujieHaMHHBI), KOTOPHIE MOXHO IIPUMEHATE B KOHTEKCTE HACTOAIIETO
H300peTeHHsI, MOXKHO MOKYNaTh Y M3BECTHBIX NMMOCTABIUKOB XHMHYECKHUX NPOJIYKTOB
WM MOXHO CHHTE3HPOBATh C MOMOIILI0 METOIOB, H3BECTHHIX B JaHHOH 00J1acTH
(nanpumep, van Alphen, Recueil des Travaux Chimiques des Pays-Bas, 55, 1936, cc.
835-840). Jlns ocymecTBiaeHHs 000 MOoIHDUKAIIHE, KOTOpas MOXKET TpeboBaThCs,
MOXHO NPUMEHSTH CTAHAAPTHBIE METOABl XUMHUYECKOTO CHHTE3A.

CTpyKTYpHI OJIMIOMEPOB/IOJIMMEPOB

Kak yka3aHo BeIie, rpynnst ¢popmys (I) u uX nIpeAnodTHTENBHEIX BAPHAHTOB,
BKiouas popmyisi (I1a) — (IId) u (I11a) — (II1d), MOryT OBITH CBsI3aHBI C PA3NTUYHBIMH
KapKaCHBIMH CTPYKTYpPaMH OJIUTOMEPOB HJIM IIOJMMEPOB HUJIH MOTYT IPEACTABIIATE
coboit ux.

Kak npaBHIIO, OJTUFOMEDP HJIH HOJHMEP, COJAEpKalIUuii MHOXKECTBO TPy
dopmynsr (II) uny ee mpeanOYTHTEILHBIX BapHAHTOB, BKIo4as ¢popmyinsl (I1a) — (11d),
MOXHO 0003Ha4YaTh TAK)X€ KaK MOJTHUMEPHBIH KapKac, HECYyIIHil MHOXECTBO I'PYIII
dopmyisl (II) uiiu ee npeIIOYTHTENBLHBIX BADHAHTOB, BKIIouas ¢popmyist (I1a) — (IId),
B KayecTBe OOKOBOH ey H/WIH KOHIIeBOH rpynisbl. IlonumepHbIe KapKachl, KOTOPbIE
MOT'YT HECTH MHOXeCTBO rpynn ¢popmyns! (II) u ee npeanouTHTEIbHBIX BADHAHTOB,
BKrogas rpynnst popmyi (Ila) - (IId), B xauectBe O0KOBOH LeNH HIJIM KOHLEBOM
IPYIIIBI, BKJIIOYAIOT JIMHEHHBIE, pa3BETBICHHBIC HIIU CETYaThie IIOJHUMEPHI, a TAKKe
JEHIPUTHBIE TOJUMEPHI (IeHapuMepsl). [lonumepsl BKIIOYalOT CHHTETHYECKUE UITH
OouononuMepsl. [IpeanoYTHTEIFHBIME ABISIOTCS THHEHHbIE HIH Pa3BETBICHHEIE
MOJIMMEPHBIE KAPKACHBIE CTPYKTYPBL. DTO OTHOCHUTCS TaK¥Ke K OJIATOMEDPAM, KOTOpPhIE
HecyT rpynnsl popmyssl (I1) U ee mpeANOYTHTENBHBIX BApUAHTOB, BKJIIOYas TPYIIIIbI
dopmyn (11a)-(I1d), B kauecTBe OOKOBOH LIENN MM KOHLEBOH IPYIINbI, OTIHYHEM
SIBJISETCS TO, YTO MONUMEPHBIN KapKac, Kak IpaBuio, cofepxuT 10 unu 6osnbuiee
KOJIMYECTBO ITOBTOPSIOMIMXCS 3BEHBEBR, B TO BPEMS KaK OJINTOMEPHBIH KapKac
COJIEPXHUT 2-9, MpeamoyYTUTENBHO 3-9 noBTOpsIOMUXCS 3BeHbeB. Kak npaBuio, u3s
OJIMTOMEPOB H IIOJIUMEPOB, KOTOPBIE CONEPKAT MHOXeCTBO rpynn popmyinst (1I) u ee
NpEeANOYTHTEIBHBIX BApHaHTOB, BKItovyas rpynnsl popmy (Ila)-(IId), B xauecTse
OOKOBOM IeNH MM KOHIIEBOH I'PYIIIBI, IPEANOYTHTEIbHBIMHA ABJISIOTCS OJHMEPHI.

BoxoBbie menu Ui KOHIEBbIC Ipymnnsl ¢opMynsl (11) minu ee mpeAnodTHTENbHBIX
BapHaHTOB, BKJioyas rpynnsl popmyn (Ila)-(1Id), MOKXHO NPUHATEIM IIyTEM

OpPHBHBATH K NOJTHMCPHOMY HJIX OJIMTOMEPHOMY KapKacy, HCIIOJIB3ys H3BCCTHLIC
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XUMHYecKue QYHKIIMOHAILHOCTH U PEeakIluH, ¢ MOJyUYCHUEM OJIUMEPOB,
npeaiaraeMbix B H3ooperenuu. Kak qomxHO ObITh OYEBHAHO CHEIHANHNCTY B J@aHHOH
001acTH, MOHATHE CIIPUBUBATH K MOJIUMEPY UIIM OJIUTOMEPY» HE UCKIIIOYAET BapHaHT,
B KOTOpOM DOKOBBIE LIENH CBS3BIBAIOT C MOHOMEPAMHU Nepe]] peakuuei
nonumepuszannu. Hanuure csoboanol BaneHTHOCTH B popmyine (II) cBuaerenscTByeT
0 TOM, 4TO OOKOBbIE LIENTX UJIM KOHIIEBBIE I'PYIIIBI IPUCOECAUHSIOT K IOJIUMEPHOMY
UJIM OJIMTOMEPHOMY KapKacy uyepe3 KOBAJEHTYIO CBS3b.

Kak nomxHO ObITh OYEBUAHO, MOHATHS «IIOJIUMEDPY H KOJUTOMEDP» B KOHTEKCTE
HACTOSIIETO ONMCAHUs BKIIOYAET NOJIUMEPHI H OJTUTOMEPHI, KOTOPhIE MOXHO
[0JIy4YaTh ¢ MOMOILIbIO MIHPOKOT0 pa3HooOpa3us peakuui, TaAKHX KaK peakluu
aaJMTUBHOM IOJIMMEPH3allMH U MOJMKOHIECHCAlUH, BKJIIOYas paJUuKalbHYIO
IOJIUMEPU3aLHIO, AaHHOHHYIO HJIM KaTHOHHYIO NOJIMMEPH3AIIHIO, a TAKXKe NOJTHMEPHl U
OJINTOMEPBI, KOTOPbIE MOXXHO IOJIy4YaTh C IIOMOIIbIO CTYNEHYAThIX peaKIUi
coyeTaHHs (HampuMep, CTyliedaTbie MPoLecchl pocTa (LenH)).

TakxuMm o6pa3zoM, MoTHUMEPH] UK OJTMTOMEPHI, KOTOPHIE MOXXHO IPUMEHSTH B
Ka4yeCcTBE MOJIMMEPHBIX UIIH OJIMTOMEPHBIX KapKacoB, KOTOpPhIE HECYT MHOXKECTBO
rpynn ¢opmyisl (1) ¥ ee NpeANOYTUTENIBHBIX BApHAHTOB, BKJIIOYas Ipynnsl GopmMyn
(ITa)-(IId), B kauecTBe GOKOBOM MU MJIM KOHIEBOM TPYNIIhI, BKIIOYAIOT MOJTUMEPHI
UJIH OJIUTOMEPH], TaKUEe KaK MOJHAMUABI, CIOXKHBIE MOTUIQHUPHI, IOJTHMEPHI C
KapKacoM M3 YIJIEpOJHOM 1enu U nonucaxapuasl. [I[pumMepaMu moOJTUMEPHBIX HIIH
OJIMTOMEPHBIX KapKacoB SABJISAIOTCS MOMU(AMUHOKHCIOTHI), COEPKAIINE MHOXKECTBO
3BEHbEB INyTAMHUHOBOM MJIM acmapariHOBOM KHCJIOTHI, B I[€JIOM, TaKHe KakK
nonu(riyraMuHOBas KHCIIOTA) U noju(acnapariHOBaHMs) KUCIOTa, OeNKH,
MOJTUAIKUHBI, MOJTUAMHUHBI, TOJTHAKPHIIOBas KUCIIOTA, NOJUMETAKPHIIOBas KUCJIOTA,
MOJTUMAJICHHOBAS KHCJIOTa, MOJUCYIb(OHAT, TOJTHCTAPOICYIb(oHAT, moudocdar,
NeHTO3aHnomucyIbdar, nonu(BuHuIPochopHas KUCIOTA), COMOTUMEp OyTaaueHa u
MaJIEHHOBOH KHCJIOTHI, CONOJUMEDP 3THJIAKPHUIIATa U aKPUJIOBOH KHUCIIOTHI, COMOJIUMEDP
3TUJIEHA U aKPUJIOBOI KUCIOTHI, CONOJIUMED STHJIEHA U MaJICHHOBOTO aHTHAPHUIA,
COIIOJIUMEP METHJIMETAKPHUIIATA U METAKPHJIOBOU KHCIIOTHI, COMIOJIUMEDP
METHUJIMETAKPHIIATA U METAaKPUIOBOH KUCIIOTHI, COMOJIMMEP CTUPOICYIH(POHOBOIH
KHCJIOTHI H MaJICHHOBO#M KHUCIOTHI, CONOJIMMED BUHHIIXJIOPHJIA, BUHUJIAIIETATA H
MaJIEHHOBOM KHUCJIOTHI), YTJIEBOJIBI, TAKHE KaK renapuH, renapaHcyibdar,

noH(TIIOKYpOHOBasl KHCIIOTa), MOoJiM(rajakTypoOHOBasi KHCIIOTa), THAIYPOHOBAS
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KHCIIO0TA, MONH(YPOHOBAs KUCJIOTA), 1M KapOOKCHKOHIIEBbIE JeHApuMephl. 3 Hux
HPEeANOYTUTEIbHBIMH SBJISAIOTCS NMOJIH(aMUHOKHCIOTHI), COJIEPHKALIHE MHOXKECTBO
3BEHBEB INIyTAMUHOBOH HJIM aCiaparMHOBOM KMCJIOTHI, TaKHe KaK MOJU(rIyTAMUHOBAs
KHCJI0Ta) U noyu(acnaparuHoBasl KHCIOTa), B MOIH(MeT)aKpUiIoBas KHCIOTA.
Hawuboiiee npeanodTuTeNbHBIME JUIS LIeJIeif HACTOSIIETO H300PETEHUS ABISAIOTCS
NOJIHAKPHIIOBAs KHUCIOTA U IOJHMMETaKpUIIOBas KHCIIOTa.

[IpennoyYTHTENBEHO MOJIMMEPHBIE KAPKAChl IMEIOT CTENEHb OIMMEPH3aaH (B
MIOHATHUSAX CPEAHEr0 KOJMYECTBA IOJIMMEPH30BAaHHbBIX 3BEHLEB, ONPEIEICHHOTO,
HalpuMep, ¢ IIOMOIIBI0 resbnpoHukaromei xpomarorpadpuu (I'TIX)), coctapnsaomyro
ot 10 1o 10000, npeanourutenasuo ot 50 go 5000.

ITonuMepsl, npeaaraeMele B H300peTEHHH, MOTYT IIPEACTABISATE COOOM
FOMOIIOJIMMEDBI UK CONOJIAMEPHL. CONOIIMMEPEI MOTYT COZIEPXKAaTh
[IOJTAMEPU30BAHHBIC 3BE€HbS C Pa3JIMYHBIMU CTPYKTYPaMH, B PE3YJIbTAaTe YETO
IOJIMMEPHBIA KapKac NpeAcTaBiIsgeT coboii cononumep. ATbTEPHATHBHO 3TOMY,
COIIOJTMMEPBI MOXHO MOJIy4aTh Ha OCHOBE TOMOIIOIMMEpa B Ka4yeCTBE MOJIMMEPHOTO
Kapkaca, B KOTOpPOM He BCE ITOJITMMEPH30BaHHBIE 3BE€Hbs HecyT rpynny dopmyisr (I1)
UK ee MPEeANOYTHTEILHBIX BApHaHTOB, BKiItovas ¢opmyasl (I1a)-(1Id). Kak momxkao
OBITh OYEBHHO, CYNIECTBYET TAK)Xe BAPHAHT OOBEIMHEHUS IBYX YKa3aHHBIX
aNbTEePHATHUB IIyTE€M IIPUBMBKH OOKOBBIX II€NEH K OIpE/eIEHHOMY IIPOIIEHTY 3BEHBEB B
COMOJUMEPHOM Kapkace. ColnoauMepsl MOTYT HMETh (POPMY CTATUCTHYECKHUX,
I'PaJHEHTHBIX UIH OJII0K-COMOJIUMEPOB.

Ecnu monuMepsl, npeasiaracMele B H300pETEHUH, NIPELCTABISIOT COOOMH
FOMOITIOJIMMEPBI, TO BCE NMOJUMEPU30BaHHbIE 3BeHbs HecyT rpynny ¢popmyist (II) mim
€e NIPeIIOYTUTEIBHBIX BApHaHTOB, BKIo4das ¢popmyis! (11a)-(11d). Ecniu monumepsr,
npejayiaraeMble B H300pETEHHNH, IPEACTABISIOT 000 COMOJIMMEDEI, TO
npeanoyYTuTeasHo 5-100% Bcex moJMMeEpU30BaHHBIX 3BEHBEB HECYT TPYIILY (POPMYIIbI
(II) unu ee npeANOYTHTENBHBIX BAPHAHTOB, BKiIoYas popmyisl (Ila)-(11d), 6onee
npeanoyTuTenabHo 25-100% n nanbonee npennoyturensuo 50-100%. IMpouenTsn
JIaHBI B BUJI€ KOJIMYECTBA 3BEHBEB, KOTOpBIE HecyT rpynmy dhopmyst (II),
OTHOCHTEJIBHO BCEX IOJIHUMEPU3OBAHHBIX 3BEHLEB.

VKasaHHBIE CONOJUMEPBI MOTYT COJIEPXKATE B AOMOJHEHHE K IpyIe GopMyIibl
(II) uu ee DpeANOYTHTENFHEIM BapHaHTaMm, BKitodas ¢popmyisl (I1a)-(11d), Taxxe

APpyTHE coacpxKamue OOKOBEIE LIEITH HJIH KOHIICBEIC IPpyNINbl aMHUHBI. Onnako
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NPEANOYTHTENIBHO B IOJIMMEPEI, NIpEAjiaraeMble B H300peTEHUH, HE BXOJAT OOKOBBIE
neny Wik KoHuessie rpynist ¢opmynsl -NH-(CHy)x-(NH(CH3)2),-NH3, B KoTOpOii X
obo3HayaeT nenoe yucio ot 1 10 5 u y o6o3nagaer nenoe uncno ot 1 10 5.
[IpenmouruTensHbie MOTHAMUIBI, Hecylue 6okoByo nenb Gopmyinsl (1) i ee
NpeNNoYTUTENbHBIX BApHaHTOB, BKIoYas dopmyis! (Ila)-(11d), conepxar

IIOBTOPsIIOLIUECS 3BEHbS GopMyItsl (V):

B R10
~N RS R -
\H/ \1/ \NH/
(0] R11

-
L1

NG

V)

B KOTOpPOH NepeMeHHbIE UMEIOT CJIEAYIOIINE 3HAYEHH:

R8 H R9 HE3aBHCUMO BbIOpaHbI U3 cBA3H U C-CgalkaHauuia;

R BbIOpan u3 H u C-Cgankuna;

rR! BBIOpaH u3 cBa3u u C-Cgankanauuia,

L' o603mauaer JBYXBAJE€HTHYIO CBS3BIBAIONYIO (JINHKEPHYIO) IPYIINY H

A' 06o3nauaer oJIMro(aJKuIeHaMUHHYI0) rpynny dopmyisl (1I).

IIpeanouruteasHO R® 1 R? mesasucumo BbIOpaHs! U3 cBsa3u u C-Csankanauuna
¥ HauboJiee NPEANOYTUTEIPHO OHH 0003HAYAIOT CBs3b. [IpeAnOYTHTENBHO R'°
BeIOpaH u3 H u MeTtuna u Hanbonee npennoururensyao H. R IPENNOYTHTEIBHO
o603HauaeT C-Cgankanauuil.

JInnkepHas rpynma L' nmeer B IPEANOYTUTETBHOM BapUaHTE CTPYKTYpPY -7\
R’-Zz-, B KOTOPOH A BEIOpaH u3 cBi3Hu, -NH-(C=0)-, -NH-C(S)-NH-, -NH-(C=0)-
NH-, -NH-S§(0);-, -NH-CH;-C(OH)-, -NH-(C=0)-0-, -NH-C(NH)-, -CH=N-NH-
(C=0)-, -S-S-, -THO>}upHOI cBs3H, -S-CH,-(C=0)-, -S-, -S-CH,-CH-NH5- u
apuntroddupHo# cBa3H; R’ BeOpan u3 cBs3u, Ci-Ceankanguuna u —(CHy-CH,-0), -
H,rnen=1-3;u 22 BBIOMpAIOT U3 cBi3H, -(C=0)-, -NH-C(S)-, -NH-(C=0)-, -S(0),-,
-0-P(0),-, -CH(OH)-CHj, -O-(C=0)- u —C(NH)-. IIpeanoyrurensHo z! BBIOpaH U3
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cBs3y, -NH-(C=0)-, -NH-(C=0)-NH-, -NH-(C=0)-0-, -NH-C(NH)-; R’ Bri6pan u3
cBa3u u C-Cgankauauuna u Vi BEIOHpAIOT u3 cBi3H, -(C=0)-, -NH-(C=0)- u
-O-(C=0)-; npu yCI0BHH, YTO OJMH H3 Z' u 7% He o6o3navaer O0KOBYIO CBS3b.
Haubonee npeanodTuTeIbHO 15 Ll, q10661 Z' 1 R’ 0603Ha9ANH CBS3M H Z°
obo3navan —(C=0)-, uiu uToOBI Z' 0603nauan -NH-(C=0)-, R’ o603nauan C;-
Ceankanauuna u 7% 0603mavan —(C=0)-.

Al HPEAMOYTHTENbHO ABJISETCS OJHUM U3 NPEAIOYTUTEIBHBIX BAPUAHTOB,
YKa3aHHBIX B HACTOSIIEM ONMCAHUH, Ul OJHIo(aJIKHICHAMUHHOMK) rpynmbl popMyIasl
(II), B yacTHOCTH OfHOM M3 rpynn popmyn (Ila)-(IId).

B npeAnouTHTENBHBIX NONHAMHIAX, COASPIKAIUX TOBTOPAIOIIEECS 3BEHO
bopmyner (V), npeanoururensHo, 4T06b1 5-100% Beex NONMMEPH30BAHHBIX 3BEHBEB
IpeCcTaBIsiIi cobol 3BeHbs Gopmynsr (V), 6onee npeanourutenpso 25-100% u
npexze Bcero 50-100%. ITpoueHTs! AaHBI B BUAE KOJHYECTBA 3BEHBEB, KOTOPHIE HECYT
rpyniy ¢Gopmynsl (V), OTHOCHTENBEHO BCeX MOJMMEPH30BAaHHEIX 3BeHbeB. KacaTenbHo
3HAYCHHH U MPEINOYTHTEIBHBIX 3HaYCHHUH nepeMeHHBIX Gpopmynsl (V) B
NPeANOYTHTEIBHOM IOJIHMEPE, NIPEIaraéMoM B U300PETCHUH, TOBTOPSIOLIHECS
3BeHbs popMyis! (V) MOTyT OBITh OJAHHAKOBBIMH HJIH Pa3IHYHBIMH.

HaunGosee npeanodTHTEIPHBIMU B Ka4eCTBE MMOJHAMHUAHBIX IOJMMEDPOB,

NpeaHa3HAYCHHBIX IS IIPUMCHEHHS B HACTOAIIEM n306peTerm, SABJISIIOTCA NNOJIUMEPBI

dopmyn (Va) u (Vb).

— —
R10
12 8 9 13
R \\H/R R\NH//R
0 R"
— ~'s
l

(Va)
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B ] 6 R11/ N
R10
R12 R8 R? NH
~ ~N
\NH,/ R Rg/ \R13
R10
(o) R11
L1

(Vb).

B stux popmynax Rs, R9, Rlo, R1 1, L1 H A] HMEIOT 3HAa4YCHHUs, YKa3aHHbBIE I
dbopmysl (V), BKIIOYas €€ NPEeANOYTHTEIbHEIE BADUAHTHI. R'2 BeIOupatoT u3 OH unn
C-Ceankoxcurpynnsl, -NHy, monu(3THIEHITUKOIBbHOMN) HEeNU UM JUTaHa
penenrtopa. R'? 0603nauaer H, 3amutHyI0 rpyniy AJisi aMUHOTPYIIIIBI,
MOJIH(3THJICHTTHKOJIBHYIO) II€Nb WM JIUTaH] pelenTopa, x! BbIOMparoT u3 H, -NH»,

-COOH u —~COOR’’, rae R’ o603nayaet C-Cganxkui, NOMH(3THICHTIUKOIBHYIO)
1ens WM Jurana penentopa. B popmyne (Va) nmokaszatens s (0603Havyaomui cpegaee
KOJIHYECTBO MOJUMEPH30BaHHBIX 3BEHbEB, ONPEJIEICHHOE C TOMOMIBIO
renxsnponukarmmeii xpomarorpadun (I'TIX)) o6o3nayaer 10-10000, npeannoyTUTENBHO
50-5000. B popmyne (Vb) 3BeHbs B ckoOkax 0003HaYalOT MOBTOPSIOMIMECS 3BEHbBS,
KOTOpBIE MOTYT pacroJjiaraTbCsi B NOJUMEpPE B JI000M NOpAJIKe, BKIIOYas, B
YaCTHOCTH, POU3BOJIbHOE, Yepeaytoleecs uin 6J10koBoe pacnonoxenue. Cymma q+r
(0603HavaeT cpeaHEe KOJIUUECTBO MOJIMMEPH30BAaHHBIX 3BEHBER, ONPEACIIEHHOE,
HAIpUMep, ¢ MOMOIIBIO rebipoHukKatomei xpomarorpadpun (I'TIX)) cocrasnsger 10-
10000, npeanoututensro 50-5000, a cooTHomeHue q/(q+r) HaXOAUTCS B JHAIIA30HE
ot 0,05 no 1, npegnourutensHo ot 0,25 1o 1 u Haubonee npeanouTuTensHo ot 0,5 1o
1.

[IpuMepamu MpeINOYTHTENBHBIX NOJTH(aMHHOKHCIIOT), KOTOPBIE JIETKO
MOAMGHUIUPOBATH C TOMOINbI0 OOKOBBIX Ienel Gopmyisl (1I) M TPeANOYTHTENBHBIX
ee BapuaHTOB, BKtouas popmyisl (11a)—(11d), sBasrorcss nonu(riryraMuHOBast
KHCJIOTA), MoJiu(acraparuHoBasi KHCI0Ta), HOJTUIU3HH, IOJIOOPHHTHH HUIIH
110J14 (AMHHOKHCJIOTHI), COJIepKaliie B KaUECTBE 3B€HbEB IITyTAMHHOBYIO KHCIIOTY,
acrmapariHOBYIO KHCJIOTY, ODPHUTHH H/Wiu tu3nH. Haubonee npeanouTUTENbHOM

SIBJISIETCS MOJMU(TIIyTaMHHOBAs KHCIIOTA).
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IIpeanovruTenbHbIE TONTUMEDPBI C KAPKACOM B BHJIE YITIEPOAHOMN IIEMHM, HECYIIHE
6oxoByio nens Gopmyinsl (II) Hin ee MpeANOYTUTENBHEIX €€ BAPHAHTOB, BKIIOYAS

dopmynsr (I1a) — (IId), conepxat nosTopsromuecs 38enbs Gpopmyast (VI):

R16
/R14 R15
~ N
R17
| I _
L2
A (VD),

B KOTOpOI\;I NEPEMCHHBIE UMEIOT CICAYIOIHEC 3HAUCHUS:

R" 1 R" nesasucumo BBIOpaHb! U3 cBs3U U C-Cgankanauunia;

R'C BbiOpaH u3 H u C;-Cgankuina;

RY BbIOpaH u3 cBsa3u u C-Cgankanauuia,

L? 0603nauaer JBYXBaJECHTHYIO JIMHKEPHYIO I'PYIIY U

A' 0603nauaer onuro(aJKuIeHaMUHHYI0) rpyniy ¢popmynsl (11).

[IpearnodrurenbHO R' 0603nauaer ceszp u R ob6o3nauaet cBs3b uid —CHj-.
bonee npeanoytuTensHO R' 0603nauaer cB3b u R'> 0603mauaer —CHj;-.
IlpeanouyTuTenBLHO R'® BEIOpaH u3 H u MeTHia. R" [IPEANOYTHTENbHO 0603HaYaeT
cBs3pb uim —CH,-.

JluukepHas rpymnmna L’ s IPEANOYTUTEIHFHOM BapUaHTE OCYIIECTBICHHS
U300pETEHUS UMEET CTPYKTYPY —Z3—R’-Z4-, B KOTOpO# z? BbIOpaH U3 cBsa3H, -NH-
(C=0)-, -NH-C(S)-NH-, -NH-(C=0)-NH-, -NH-S(0),-, -NH-CH,-C(OH)-, -NH-
(C=0)-0-, -NH-C(NH)-, -S-S, -CH=N-NH-(C=0)-, -TH03}upHOii cBs3H -, -S-CH,-
(C=0)-, -S-, -S-CH,-CH-NH;- u apusnrnospupHoit cBssu -; R’ BeiGpan u3 cessu, Cy-
Ceankanguuna u —(CH,-CH,-0),-H, raen=1-3; u z* BBIOpad U3 cBa3H, -(C=0)-, -NH-
C(S)-, -NH-(C=0)-, -§(0),-, -0O-P(0),-, -CH(OH)-CH,, -O-(C=0)- u —C(NH)-.
IIpennouTutensHo z? BEIOpaH u3 cBa3y, -NH-(C=0)-, -NH-(C=0)-NH-, -NH-(C=0)-

O-, -NH-C(NH)-; R’ BoiOpan u3 cBsa3u u C-Cgankagauuna u z* BBIOpaH U3 CB43H,



10

15

20

-33 -

4
-(C=0)-, -NH-(C=0)- u -O-(C=0)-; npu ycJI0BHH, YTO OJMH H3 72> u 7% ue
2 3
obo3nauaer cBa3b. Hanbonee npennoururensHevM it L sBiseTcs BapuanT, xorga Z
n R’ 0603HauatoT cBsi3b 1 Z 0603HauaeT —(C=0)-.

1
A IPpEANOYTHTCIBHO HMEET 3HAYCHHUC, YKa3aHHOEC B OJHOM H3

OpEANOYTUTENbHEIX BADHAHTOB, YKa3aHHBIX B HACTOSIIEM OINMCAHUH IS
onuro(ajaKuiicHaMMHHOHR) rpynnsl Gopmyist (II), mpexae Bcero oaHOM U3 rPyNIbI
dbopmyn (Ila)-(11d).

B npeanoyTHTENbHEIX MONMHAMHIAX, CONEPIKAIUX TOBTOPSIOIIEECS 3BEHO
dbopmyner (VI), npenxnourutensHo, 4To6br 5-100% BCcex MOMMMEPH30BAHHBIX 3BEHBEB
IpeaCcTaBiAIn co60i 3BeHbs dopmynsl (VI), Gonee npeanoyrurensyo 25-100% u,
npexne Bcero, 50-100%. IIpounenTs! naHBI B BHIE KOTHYECTBA 3BEHBEB, KOTOPHIE
HecyT rpynmy Gpopmyis! (VI), OTHOCHTENBHO BCeX MOTMMEPH30BAHHBIX 3BEHBEB.
KacarenbHo 3Ha4eHMi ¥ IpeOYTHTEIBHBIX 3HAUYeHU nepeMenHbIX Gopmyisl (VI) B
HPEANOYTHUTENLHOM MOJTUMEPE, IIPEAJIara€MoOM B U300PETEHHH, TTOBTOPSIOIIMECS
3BeHbA GopMynbl (VI) MOryT GBITH OAMHAKOBBIMHE HIIH Pa3HYHBIMH.

IIpeanoYTuTeIbHBIE NONTUMEPHI C KAPKACOM B BHIE YIJIIEPOJHOMN IIEMH, HECYIHE
6oxoByio nens popmyist (II) unm ee npeANOYTUTENBHEIX €€ BADHAHTOB, BKJIIOYAS

dopmynsr (I1a) — (IId), mpencraBnsor co6oii momumeps! Gopmyn (VIa) u (VIb).

R16
/R14 R15
H; ~H
R17
— S
L
A (Via)
X2
17
— R —
(— R16 r
R R3] H
R16
R17
L] gL .
L2

A (VIb).
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14 15 516 517 ;2 1
B atux ¢popmymax R*, R", R, R"", L” u A" uMelT 3Ha4eHMUs, YKa3aHHBIC IS
2 ,
¢opmynsr (VI), BKmoUas ee npeanoYTHTe/bHbIE BapuanThl. X~ BeIOHpatoT 13 -COOH

1 —COOR”’, rne R’ o603nauaer C-Ceankui, noau(3THIEHIITHKONHYIO) EeNb WIN
nurad] peuenropa. B ¢popmyne (Via) nokasarens s (06o3Havaromuii cpeanee
KOJIMYECTBO MOJHMEPHU30OBAHHBIX 3BEHBEB, OIIPE/ICIECHHOE ¢ IIOMOIIbIO
renbnpoHukatomeit xpomarorpapuu (I'TIX)) o6o03nagaer 10-10000, npeanoyTuTeTLHO
50-5000. B ¢opmyne (VIb) 3BeHbs B cKOOKax 0603HAYAIOT MOBTOPSIOIHECS 3BEHDA,
KOTOpPBIE MOTYT pacnoJiaraTbCs B IOJHUMEPE B JIIOOOM MOPSAAKE, BKIKOYAsI, B
YaCTHOCTH, IPOM3BOJIBHOE, Yepelytomieecs HiH 6110KkoBoe pacronoxerue. CyMmma q+r
(0b603HaUaeT cpenHee KOAMYECTBO IOTUMEPU30BAHHBIX 3BEHBEB, ONPEEICHHOE,
HallpuMep, ¢ MOMOIIbIO renbiiponrKaromei xpomarorpadpuu (I'TIX)) cocrasnger 10-
10000, npeanourutensHo 50-5000, a cooTHOmEHHE q/(q+T) HAXOMUTCS B AHANA30HE
ot 0,05 no 1, npeanoururensHo ot 0,25 1o 1 u Haubosee npeanoyTuTeasHo ot 0,5 10
1.

IIpuMepamu NpeanoYTHTENBHBIX IOJIUMEPOB C KAPKACOM U3 yIIepoJHON LenH,
KOTOpBIE JIETKO MOAM(PHIHPOBATH ¢ IOMOIIBIO GOKOBBIX meneit Gpopmynsl (11) wan
IPEANOYTUTENILHBIX €€ BApHAHTOB, BKiIro4as Gopmyssl (I11a)—(11d), seisrorcs
IIOJIHAKPHUIOBas KUCJIOTA, IIOJMMETAaKPUIIOBAs KHCIIOTA HIIH IIOJIMMaJeuHOBas KUCIOTA
¥ HauOoJee NPeANOYTHTEILHBIMHA ABJISIOTCA ONHAKPHIOBAs KUCIOTA U
IOJMMETAKPHUIOBast KHUCIOTA.

[IpenmoytuTensHble NoNMUCaXxapuabl, Hecylne 60koByI0 nensb gopmyisl (II) umu
€€ NpEeNNOYTHTEAbHBIX BapHaHTOB, BKIto4as ¢opmynsl (Ila) — (IId), conepxar

noBTOpsIomuecs 38eHbs Gopmynsr (VII):

R18

R2 R21
— -
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B KOTOPOH IIEPEMEHHBIE HMEIOT CIEAYIOLIUE 3HAYCHH:

1 2
R' 1 R* nesanucumo BbIOpaHs! U3 cBsi3u u —(CH);-; t 06038a9aer 0 unu 1;
18 20 21 3,1 3
noauH u3 R 7, R™ u R" obosnavaer -L™-A", rae L~ o6o3HauaeT nByXBaneHTHYIO
JMHKEPHYIO Tpylny U A' 0603nauaer OJIMTO(aNKUJI€HaAMUHHYIO) TPyHy ¢opMyJibl
(II), a npyroit u3 HUX He3aBHCUMO BbIOpaH u3—H, -OH u -(CH,),-OH, rze n

obo3navaer 1 uau 2.

IIpennouTuTensHO R' 1 R* o603nauaior csizp. IIpeanodruresIbHO OJIMH U3
R18, R*° u R?' 0603mauaer -L3-Al,rne L’ o6o3nauaer JABYXBAJIECHTHYIO JIUHKEPHYIO
rpyInmny u A' 0603mauaer onuro(ankujaeHaMHHHYI0) rpynny dhopmyisl (II), a npyroii
U3 HUX o6o3Havaet -OH.

JlunkepHas rpymnmna L’s IIPEANOYTUTEILHOM BapUAHTE UMEET CTPYKTYPY -7’
R’-Z°-, B xoTOpoit Z BRGpan n3 cazu, -NH-(C=0)-, -NH-C(S)-NH-, -NH-(C=0)-
NH-, -NH-S(0),-, -NH-CH;,-C(OH)-, -NH-(C=0)-0-, -NH-C(NH)-, -S-S, -CH=N-
NH-(C=0)-, -tnosdupsoit cBs3u -, -S-CH,-(C=0)-, -S-, -S-CH,-CH-NH,- u
apunTHOIGUPHOH cBA3H -; R’ BeIOpaH u3 cBsasu, Cj-Ceankanguuna u —(CH,-CH;-0),-
H, rne n=1-3; u 26 BBIOpaH U3 cBa3H, -(C=0)-, -NH-C(S)-, -NH-(C=0)-, -S(0),-, -O-
P(O);-, -CH(OH)-CH,;, -O-(C=0)- u ~C(NH)-; npu ycI0BHH, YTO OJHH U3 7’ u 7% ne
o6o3HavaeT cBA3b. [IpennoururensHo 7’ BbIOpaH u3 ces3u, -NH-(C=0)-, -NH-(C=0)-
NH-, -NH-(C=0)-0-, -NH-C(NH)-; R’ BoiGpan u3 cBs3u u C;-Cgankanauuia u z°
BbIOpaH u3 cBasy, -(C=0)-, -NH-(C=0)- u -O-(C=0)-; npu ycJI0BHH, YTO OJHH U3 7’
u Z° e 0603mauaer cas3p. Haunbosiee npeanoYTHTe IbHBIM IS L’ sensercs BapHUaHT,
Korna 7’ u R’ 0603Ha9aIOT CBSA3D U Z° o6o3nauaetr —(C=0)-.

Al IPEeINOYTHTEILHO 0003HaYaeT OJUH H3 PEANOYTHTEILHBIX BAPHAHTOB,
YKa3aHHBIX B HACTOSIIEM ONHCAHUH JUISl ONTMIO(aJIKHICHAMUHHOR) TPYyIIbl HOPMYJIBI
(II), mpexne Bcero rpynnst popmyn (I1a)—(11d).

B npeanoutuTensHBIX HOMHCaXapuAax, COAEPKALMMX MOBTOPAIONIEECS 3BEHO
dopmynsr (VII), npexnouturensao 5-100% oT Beex MONMMMEPH30BAHHBIX 3BEHEEB

NpeaAcTaBIgioT co60i 3BeHbs Gopmynst (VII), 6onee npeanoututensuo 25-100% u

Haubonee npeanodtutensHo S0-100%. [IponeHTsl AaHBI B BUAE KOJHYECTBA 3BEHBEB,
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KoTophie HecyT rpymniry Gopmynsl (VII), oTHOCHTENBHO BCEX MOJMMEPH30BAHHBIX
3BeHbeB. KacarenbHO 3HaYeHHU#t ¥ IPEIIOYTUTENLHBIX 3HAYEHHH IIepEMEHHBIX
Gopmyner (VII) B IpeAnOYTHTETLHOM IOJHMEDE, NIPEIATAEMOM B H306pETEHNH,
nosropsomuecs 38eHbs popmynsl (VII) MOryT 6bITh 0OJMHAKOBBIMH UITH
Pa3IUYHBIMH.

HanGonee npeanoyTuTenbHBIE NONHCAXaPH/bI, HECYIIHE GOKOBYIO IIEIb
popmynsl (II) uin ee mpeANOYTHTENBHEIX €€ BADHAHTOB, BKIodas Gopmyssl (I1a)—

(1Id), npencraBasror coboii moaumepst Gopmyisr (VIa).

[ R® ]

HO——R'™ RZ—0——H

R20 R21
- —'s (VIIa)

B sT0i1t hopmyne R18, R19, R20, Rzl, R22 U t UMEIOT 3HAUEHUS, YKa3aHHBIE JJIs
dopmyner (VII), BkiIouas ee npeqouTuTe bEbIE BapuaHTHL. [loka3aTens s
(obo3Havaromuit cpenHee KOJIMYECTBO HOJIHMEPH3OBAHHBIX 3BEHBEB, ONpeIeIeHHOE,
Hanpumep, ¢ MOMOIIbIO reapnporukammei xpomarorpadpun (I'TIX)) o6o3navaer 10-
10000, npeanoururensno 50-5000.

IIpuMepamMu NpeANOYTUTEIBHBIX IOJHMEPOB C MOJUCAXapHIHBIM KapKacoM,
KOTOpbI€ JIETKO MOAUGHUIIMPOBATH C MOMOINBIO 6OKOBHIX Hened popmyis (I1) min
IPEANOYTHTCIIBHBIX €€ BAPUAHTOB, BKIto4as ¢popmyinsl (I1a) — (1Id), ssasrorcs
KpaxmaJl, aMuJj0o3a, aMHJIONEKTHH, TJTHKOTEH, IEeJUII0JI03a, IeKCTPaH, IeKCTPUH,
UKIOACKCTPHH, XHTHH, XUTO3aH, HHYJINH, OYJUTYyJIaH, CKJIEPOIIIOKaH, KypIJiaH,
Kaju103a, JaMUHapHH, XpH30JIaMUHAPHH, KCHJIaH, apabHHOKCHIIaH, MaHHaH, QYKOUIaH
U rajakTOMaHHaH, NPOTEOIIMKaHbl, IIOJMITIOKYpOHaH, [[eJUIOYPOHOBas KHCIIOTa,
XUTOYPOHOBAS KHCIIOTA, IIOJIMYPOHOBbIE KUCIOTHI, MEKTHHEI, ITUKO3aMHHOIJIMKAHBL,
rernapuH, renapancyisdar, XOHAPOUTHHCYIbGAT, AepMaTaHCyIbpaT, rHaTypOHOBasd
KHCJIOTa, arap, aJlbTHHAT HATPHs, AJIbTHHOBAasA KHCI0Ta, TyMMHapabuK, Kapparuuas,
dykomnan, pyxoranakraH, oKTaaleTaT XHTOOMO3bI, YHIEKAANETAT XHTOTPHO3HI,

MalbTOOJHTOCAXapHUABbI. HpeﬂHO‘ITI/ITeHBHHMI/I SIBIIAOTCA XHTO3aHHI,
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THAPOKCHITHIIKpaxMall, AEKCTPaHbl, IEKCTPHH, IHKJIOIEKCTPHHBI (Q-IIMKJIOAEKCTPHH,
B-IMKIIONEKCTPUH, Y-HUKIOAEKCTPUH H 3-IHKIOAEKCTPHH).

B naHno# 061acTH H3BECTHBI M ONHCAHBI Pa3IMYHbIC IEHAPUMEDPHEIE CTPYKTYPBI,
KOTOPBIE MOXHO MOAM(DHIHPOBATH TaK, YTOOBI OHH COJIEPIKATH MHOXKECTBO KOHIIEBBIX
rpynn ¢popmyinsl (II) niu ee npeanoYTHTENbHBIC BapHAHTHI, BKIIOYAIOIHE GOPMYITBI
(IIa) — (IId), B X pa3BeTBIIEHHBIX CTPYKTypaX, HAIPUMED, MOJTHAMHI0AMHHEI
(IIAMAM) (Tomalia u ap. Angew. Chem. Int. Edn. Engl. 29, 1990, cc. 138—175) unu
¢paxranpusii [IAMAM (Tang u xp, Bioconjug. Chem. 7, 1996, cc. 703-714),
nonuamuael (Hawker u ap. J. Am. Chem. Soc. 112, 1990, cc. 7638-7647),
nonuamuas! (nosunentuasl) (Sadler m ap., J. Biotechnol. 90, 2002, cc. 195-229),
npocteie nonu(apuinsHble 3¢upsl) (Hawker u ap., J. Am. Chem. Soc. 112, 1990, cc.
7638-7647), cnoxusie nonuddupsi (Ihre u ap., J. Am. Chem. Soc. 118, 1996, cc.
63886395, Grinstaff u gp., Chemistry 8, 2002, cc. 2838-2846), yrnesoas! (Turnbull
u ap., J. Biotechnol. 90, 2002, cc. 231-255), IHK (Nilsen u ap., J. Theor. Biol. 187,
1997, cc. 273-284, Li u ap., Nat. Mater. 3, 2004, cc. 38-42), nunuasl (Ewert u ap,
Bioconjug Chem. 17, 2006, cc. 877-88), monu(3¢upumunsr) (Thankappan u np.,
Bioconjug Chem. 22, 2011, cc. 115-119.) tpuasunsi (Lim u ap., Adv Drug Deliv Rev.
15, 2012, cc. 826-835) u nmonurnuuepunst (Fischer u ap., Bioconjug Chem. 21, 2010,
cc. 1744-1752).

Kax 10/mKHO GBITH OYEBHAHO, K OJUTOMEPAM, COAEPHKAIIMM MHOXKECTBO I'PYIII
dopmymner (II) uau ee NpeANOYTHTENBHBIX BAPUAHTOB, BKIo4as popmyisl (I1a)—(11d),
B KaY€CTBE KOHUEBBIX I'PYIIN, OTHOCATCS TaKXXE€ OJHUTOMEPHI, B KOTOPBIX MHOXECTBO
yKa3aHHBIX TPYII KOBAJICHTHO NIPHCOEINHEHO B KaYECTBE KOHIEBBIX IPYIII K
MHOTOGYHKIMOHAIBHOH AAEPHOH CTPYKTYpe, KOTOpas UMEET IPHEMIIEMBbIE
byHKnHOHaNBHBIE IPYNNBI JUIS HIPUCOSIMHEHHs MHOXKecTBa rpynn gopmyis (11) win
€¢ NMPEeANOYTHTENLHBIX BAPHAHTOB, BKItovas ¢opmynsl (I1a)—(11d). Ykazaunsie
MHOTOQYHKIHOHAIBHBIE AEPHBIC CTPYKTYPHI BKIIOYAIOT KOHKPETHEIE
JIByXBaJICHTHEIE, TPEXBaJICHTHBIE WM HMEIOIIUe 00Jiee BHICOKYIO BaJ€HTHOCTD
KapOOHOBBIE KMCIIOTH! HIIM HOTHAMHUHBL. [Ipr HeoOX0AUMOCTH (YHKIHOHATIBHEIE
[PYIIIBI MHOTO(YHKIIMOHAIBHBIX SAEPHBIX CTPYKTYP MOTYT ObITh AKTHBHPOBAHHBIMH
HJIH BCTYNIaTh BO B3aMMOJEHCTBHE C JIMHKEPHOM TPYIIOH 1 obecnedeHns
npucoenunenus rpynn ¢popmyins (II) nnm ee npeanoyTUTENLHEIX BAPHAHTOB,

BKimrodas popmyisl (Ila)—(Ild). IIpumeps! pa3BeTBIEHHBIX SAEPHEIX CTPYKTYP,
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KOTOpbIE MOXHO MOJAU(DUIIMPOBATE TAKUM 00pa3oM, YTOOBI OHH HECIIH MHOXECTBO

yKa3aHHBIX IPYII, IPOUJUIIOCTPUPOBaHEl HIXE B Gpopmynax (VIila-g):

(0]
HO. NH
\”/\NH/\/ OH
© (VIIIa)
5
HO @)
O N
o]
HO (VIIIb)

(0]
HO/U\INH/\/NHJ/\((OH

° (VIIIc)

OH " OH
10 n=02 (VIIId)



(VIlle)

© (VIII)

NH,

HzN/\/ N\/\

N ving).

Kak xopomo u3BeCTHO CIIEHANNCTY B JaHHOU 06J1acTH, MOJUMEPHI WK
OIMIOMEPHI, coaepkalue rpynny dopmyisl (I1) uim ee npeamoYTUTENBHBIX
BapHaHTOB, BKio4as ¢opmyisl (I1a)-(I11d), B kauecTBe GOKOBOM LENM H/UIH KOHLIEBOH

10 TPYIIIBI, JIETKO MOXHO I10JIy4aTh Pa3IHYHBIMH IIYTSIMH CHHTE3a HOCPEACTBOM
COYETAaHHS OJIMIO(ANKHIEHAMHHOB) C IIOJIMMEPHBIMH KapKacaMHu, KOTOPBIE COMEPXKAT
HJIK MOJU(GHUIIPOBAHBI TaK, YTO COAEPXKAT HYHKIMOHAIBHBIE TPYIIIEI, IPHEMIIEMBIE
JUISL XAMHYECKOTO COYeTaHus. YKa3aHHbIe QyHKIHOHAIBHBIE TPYIIBI BKIIIOYAIOT
—COOH, —CO—-, —CHO, —SO3H, —PO4H, -NH-, —-NH,, —OH unu —SH. Kax nomxHo

15 OBITE OYEBHJIHO, MOXHO TaKkxe Monudunuposats rpynnamu Gopmyis (1)
npHeMJIeMblE MOHOMEDEI NlIEpe] X NMOTUMEPH3aNHUEH ¢ MOIYyYCHHUEM TOTHMEPOB HIIH

OJIMTOMEPOB, IPeIaraéMbIX B H300peTEeHHH, KOTOPBIE CoAepkKaT GOKOBYIO 1€Nb H/UIH
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KoHueBylo rpynny ¢popmyis! (II). OgHako, kak npaBuio, NIPEANOYTHTENBHOH SBISETCS
MoauHUKaIUs IOJTUMEpa.

Hanpumep, ucxonnsie (poaMTENbCKHE) MOJHMEDPHI (T.€. OJIUMEPHI, IONHMEPHEIH
KapKac KOTOPBIX COOTBETCTBYET KapKacy IOJIMMEPOB, IIpeyiaraeMbiX B H300pETEHHM),
COJZIepIXKaIIHe TPYIIEI KAPOOHOBBIX KHCIIOT, IPUTOHBI VIS HEIOCPEACTBEHHOTO
CIIHBAaHHA, IIPH HEOOXOAMMOCTH IIyTEM aKTHBAIMH, HAIIPUMED, C HCIIOIb30BAHUEM
KapOoJAMHUMUIA, U NOCIEAYIOMEro 00pa3oBaHusl aMHIHOM CBS3H C IOMOILIBIO
OMro(anKuiieHaMHUHa) yKasanHoH Huxe Gopmyis (mpe-1I), B KoTopoii nepeMeHHEIE a,
b, p,m,nu R*-R® umeror 3Ha4eHUd, yKazaHHeie 1 popmyisl (II), ¢ monydyenuem

OOKOBBIX NeNel H/UH KOHLEBHIX rpynn ¢popmyssl (11).
H-NR?{CH,-(CH3),-NR*-[CHp-(CHy)p-NR*]p} ;-[CH-(CHy)a-NR],-R®  (mpe-ID),

ITpu HeobxoauMocTH coenuHeHUEe GopMyisl (npe-II) MOKXHO 3amHUIIATh Ha
OJIHOH HJIM Ha BCEX €T0 KOHUEBBIX H/MIM BHYTPEHHUX BTOPHYHBIX aMHHOTPYIIIAX C
HCIIOJIb30BAaHMEM OOINENPHHATOH 3aLUTHON IPYNIIBI IS aMHHOIPYIIIBI, TAKOH Kak
onucanHas, Hanipumep, B WO 2006/138380, npeanoururensuo mpem-
Oyrokcukapbonuna (Boc), 9-dnyopennnmerokcukapbonnia (Fmoc) miu
kapboOen3mnokcurpynusl (Cbz).

YKasaHHbIE PeaKIMH IPEANOYTHTENBHO NPOBOAAT B IPUCYTCTBHH H30bITKA
PeaKIHOHHOCIIOCOOHBIX aMUHOTPYIN oJTHro(ankuieHamuna) Gpopmyisl (mpe-I1)
OTHOCHTEJIBHO TPy KapOOHOBOH KHCJIOTHl POJUTENBCKOTO MOJTHMEpPA, €CIIH HE
TpeOyIOTCS peakKliK NEPEKPECTHOrO CIIMBAaHUS. B 3aBUCUMOCTH OT NPHPOIEI
PONUTEIBCKOIO MOJUMEPaA PEAKLIMIO COYETAHUS MOXHO MPOBOJAUTE B BOJHBIX UJIH
OpraHHYeCKUX pacTBOpHTENAX. [IpueMiemMble ycIOBHS cOYETaHUSI XOPOIIO H3BECTHBI B
obnacTu XUMKH NMENTHAOB U 6uokoHbioraros (Greg T. Hermanson, Bioconjugate
Techniques, 2-oe n3x., u3a-so, Academic Press, 2008). Kak oTMeuanocs Baie,
OpUEeMJIEMBbIE MTOJIUMEPHBIE KapKachl BKIIOYAIOT (HO HE OrPaHHYUBAsACH TOJIBKO HMH)
NOJIH(AMHHOKHCJIOTHI), COAEpXKAaIIUe MHOXECTBO 3B€HLEB INIyTAMHHOBOH HIIH
acHaparuHOBOM KHCJIOTHI, TaKue KaK NOJH(TIyTAMHHOBAs KHCIIOTA) U
nonu(acnaparaHOBas KUCJI0Ta), 6ENKH, HONHANKUHbI, [IOJIMMUHBI, TIOJTHaKPHIIOBAs
KHCJIOTA, IOJIUMETAaKPUIIOBas KUCIIOTA, IIOJHMAaIeMHOBAs KHCIIOTA, MONHCYIb(OHAT,

NOJHCTHPOJICYNbQOHAT, NonudocdaT, NeHTO3aHIOIUCYIb(AT,



10

15

20

25

30

-41 -

noau(BuHUNGOCHOpHAs KHCIOTA), COMOJIUMeEp OyTaJleHa H MaJEHHOBOH KHCIIOTHI,
COIIOJIUMED STHUIAKPHIIATA M aKPHJIOBOH KHCIOTHI, CONOIUMED ITHICHA H aKPHIOBOMH
KUCJIOTHI, COMOJIHMED ITHJIEHA H MAJIEHHOBOTO aHTHAPHUIA, COTIOIMMEP
METHJIMETaKpHJIaTa ¥ METAKPUIIOBOH KHUCIIOTHI, COIONIMMED METHIMETAKPUIATA H
METaKpUJIOBOM KMCJIOTBI, CONOJUMEDP CTUPOJICYIb()OHOBON KHCIOTH H MaJ€UHOBOM
KHCIIOTHI, CONOJIUMEDP BHHMIIXJIOPHJIA ¥ BUHWJIALIETATa H MAJIEHHOBOM KHCIIOTHI,
YTJIeBOJIbI, TAKHE KaK renapuH, renapuHCcyiabdar, NoJu(rioKypoHOBas KHCIIOTA),
NONU(TaIaKTYPOHOBask KUCJIOTA), THAypOHOBasl KHCIIOTA, N0IH(YPOHOBAs KUCIO0TA),
UM KapOOKCHKOHIIEBBIE IEHAPUMEPBI.

B npyrux BapuaHTax OCyIIECTBJICHHS HACTOSLIEr0 H300pETEHHs MONUMED,
conepxauui OOKOBBIE IIENH H/MIIH KOHIEeBbIe rpymmsl popmyinsl (II), MoxHO
I0JIy4aTh ¢ IOMOINBIO BOCCTAHOBHUTEJIBHOIO aMHHHUPOBAHHUS POJAUTEILCKOIO
nonuMepa. YTIeBOAbl MM Caxapa MOXHO OKHCIATE 0 ajlbAerHA0B C MOCIe Y OIHUM
B3aHMOJICHCTBUEM C OTMIO(aJKHICHAMHHOM) C NOJIyYeHHEM UMHHA, KOTOPHIH MOXHO
BOCCTAaHABJIUBATH , HAIIPUMEP, C IIOMOIIBIO IHAaHOOPOTHAPHIA HATPHUS C MTONTYYSHHEM
aMHUHa.

CornacHo crenyoneMy BapHaHTy OCYIIECTBIICHHS HACTOSALIEr0 H300peTeH
OJIMTO(aJIKMJICHAMUH) MOKHO J€PHBATH3HPOBATH Ha NEPBOM CTAHHK C IOJIyYeHHEM
KapOOKCHKOHIIEBOTO OJIUTO(aJIKUIEHAMUHA), HanpuMep, Gpopmyisl (ipe-11°), xoTopsIit

MOXHO CIOHUBAaTh C I‘I’IJIpOKCHJII:HOﬁ H aMHHOTPYIIIIaMH B POJHUTEIIBCKOM ITOJTHMEpE:

HOOC-(CH,),-L’-NR*{CH,-(CH,),-NR’-[CH,-(CH2),-NR*], } ;i-[CH,-(CH,),-NR*],-R® (ripe-IT°),

rae u o603HavaeT ueaoe yucno ot 1 go 6, L’ o6osnauaer cBa3p mau —(CH),-, a
Apyrue nepeMeHHble MMEIOT 3HAYEeHUs, yKa3aHHble i Gopmyinsl (II). ITpu
HEOOX0AUMOCTH JII00YI0(bl€) KOHLIEBYIO(bIE) H/HIIH BHYTPEHHUH(ME) BTOPHYHEIH(BIE)
aMHHOrpyniy(sl) B coequHeHHH hopMyJsl (npe-11) unu (mpe-II°) MOXHO 3amMINATh C
HCIOB30BAaHHEM OOIIETIPUHATON 3aIMUTHON IPYNIBI Ui AMHHOTPYIIIBI, TAKOH KaK
onucanHas, Hanpumep, B WO 2006/138380, npeanoyrurensuo mpem-
6ytokcukapbonuna (Boc), 9-piyopennnmerokcukap6onuia (Fmoc) uau
kapbobensunoxcurpynusl (Cbz).

Jlns 5ToM nenu oNuro(aJKMIEHaMHH) MOKHO [IOJBEPTaTh B3aUMOAECHCTBHIO ©

AQHTUAPUIOM NHKapOOHOBOH KHUCIOTHI, AHKApPOOHOBON KHUCIOTOM MM albIETHAOM C
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nonyyeHHeM cTpyKTypsl (mpe-II"). Jlaxe xoTst cTpykTypy (iipe-1I") MoXHO mony4arts
0e3 3amuTHl aMHHOB B onuro(ainkuieHamMune) (npe-1I) ¢ MOMOIBIO OPTOrOHANBHBIX
SAUIUTHBIX I'PYI, IPEANOYTHTEIBHO 3TO cieayer aenarsb. Ctpykrypa (mpe-II°)
I03BOJISICT MOAMGHUIMPOBATh, HAIPUMED, HOTH(JIN3HH), TONH(OPHUTHH) HIH
HONH(BUHUIIAMHH) ITyTEM HEMOCPEACTBEHHO CIUMBAHHUSA C MOJIyYeHHEM aMHANOM CBA3H.
Ilocne 3aBepuieHns peaknuy COYETAHHUS MIOOBIC 3aIMTHBIE IPYIIHI MOXKHO YAANSTh C
IOMOIIEIO OOLIETIPUHATHIX METOOB. 3aTeM 00pa30BaBIIMHCS OJTHMEP MOXKHO
OYMIIaTh, HAIPUMEP, IYTEM AHAIM3a HJIH HOHOOOMEHHOU xpomMaTorpad iy MM rejb-
¢unbrpanuu unu xpomarorpaduu ¢ obpamensoi ¢aszoit uiam xpomarorpaduu
rupoGoOHBIX B3aUMOICHCTBHIA.

[IpomexyTouHbIe H KOHEYHbIE IPOAYKTH MOXHO OYHILATh IyTEM OCAX/ICHHUS,
AMATH3a WM Tellb-GHIbTPalHK [OCTIe yAaJeHHs 3allMTHBIX IPYNIbl AMHHOB U JI0
KOHEYHOM CTaJuH COYETaHUs B cIy4yae AeHIPUMEPOB.

IlonuMepsI MK OTHTOMEPHI, COAEPIKAIIME MHOKECTBO MOBTOPSIOIIMXCS 3BCHbEB
¢opmys (III) une NpeAMOYTHTENBHBIX €€ BAPHAHTOB, BKItodas popmyist (I11a)-
(IIId), moryT npeacTaBaATh CO60M NMHEHHBIE, pa3BETBICHHbBIC HIIH CETYATHIE
TOJTMMEPB! WM JCHAPHTHBIE MOJIMMEPHI (JeHAPUMEDPHI). [IpeAnodTUTENBHO TOTHMEPBI
HJIH OJIITOMEPBI, COACPIKALUE MHOXKECTBO NOBTOPSIOUINXCS 3BeHbeB opmynsl (111)
WJIH €€ NPEANOYTHTEIbHBIX BapUaHTOB, BKIodas Gopmyins! (111a)—(111d), conepxat no
MeHbLIeH Mepe 25%, Goiee NpeNOYTUTENBHO O MeHbInel Mepe 40% yKa3aHHBIX
IIOBTOPSIOUINXCS 3BCHBEB, B MOHATHAX KOJIHYeCTBE 3B€HbeB Gopmynl (I1I)
OTHOCHTEJIBHO O0IIEro KOIMYECTBA OBTOPSIOIUXCS 3BEHLEB B MOJUMEPE HITH
onuromepe. OcobGeHHO NPEANOYTHTENBHO, YT06B 50% unu 6ojee oT Bcex
IIOBTOPSAIOLIUXCS 3BCHBEB B IOJUMEPAX HIIM OJUIOMEpax, COAEPKAIIMX MHOXKECTBO
IOBTOPSIOIUXCS 3BeHbeB Gopmyinsl (III) min ee npeanoYTHTENLHEIX BAPHAHTOB,
Bkroyas popmynsl (Illa)—(I11d), npencrapnsior coboii ykazanHsle 3BeHbs. OcTalbHBIE
HNOBTOPSIOLINECS 3BCHBS B MOJIEKYJIaX 00€CIIEYNBAIOT COUYETAHUE TOBTOPSIOMHXCS
3BeHbeB Gpopmyinel (I1I) uH ee NpeANOYTHTENLHBIX BAPHAHTOB, BKIIOYas GOPMYJIbI
(IlTa)—(11Id), B YaCTHOCTH 3BEHbS, IOIyYEHHbIE U3 JBYXBaJEHTHBIX, TPEXBAICHTHBIX
HJIH UMEIOLIUX OOJIBIIYIO BaJIECHTHOCTh KAPOOHOBEIX KHCIIOT.

[TonuMephl UK OTMIOMEPHI, COAEPIKALINE MHOKECTBO MIOBTOPSIONIHXCS 3BEHLEB
dopmynsr (III) nnu ee npeANOYTHTENLHBIX BAPHAHTOB, BKJIIOYAOLIHX dbopmyIis

(Illa)—(I1d), MOXHO MOTyYaTh C HCIONB30BaHUEM coenuHenHs Gopmyns (pe-11I):
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H-NR?{CH,-(CH,),-NR*-[CH,-(CH2)p-NR*],} ;- [CH,-(CH2)s-NR*],-R®  (mpe-TID),

rae «mpey» o3HadaeT Gopmyny (mpe-III), sBasroiyrocs npeaecTBEHHHKOM
2 55
¢opmyner (IIT), rae nepemennsie a, b, p, m, n 1 R” - R uMeroT 3Hauenns, ykasaHHbIe
6
nast popmyunel (I11I), a R™ umeeT 3HadeHns, ykasanusie 1 hopmynsl (II), Bkiouas ee

IIPEATIOYTHTE/IbHBIE BADHAHTHI, HIIH NPEANOYTHTEIHLHO C HCIOJIB30BAHUEM
coenuHenus popmyn (npe-Illa) — (mpe-I11d), B KOTOpPBIX IepeMeHHBIE HMEIOT

3Ha4eHus, ykazauuele B popmynax (Illa), (IIIb) (Illc) uuu (I11d) cooTBeTCTBEHHO:

H-NR?{CHy-(CHy),-NR*-CH,-(CH,)p-NR*} u-[CH,-(CHy),-NR ], -R® (npe-IITa),
H-NR’-CH,-(CH,),-NR*-CH,-(CH,),-NR*-CH,-(CH,),-NR>-R® (npe-IIIb),
H-NR?-CH,-CH,-NR>-CH,-CH,-CH,-NR*-CH,-CH,-NR>-R® (npe-Iiic),
H-NH-CH,-CH,-NH-CH,-CH,-CH,-NH-CH,-CH,-NH-H (pe-111d),

YKa3zaHHBIE COEUHEHHS, KOTOPBIE HECYT KOHIEBEIE aMHHOTPYIIIIEI, MOXKHO
COEIMHATH C MOJIyYCHHEM JIMHEHHBIX, Pa3BETBICHHBIX, CETUATHIX MM ASHIPUTHBIX
TOJTMMEPOB C HCHOJIb30BAHUEM OOLIENPUHATHIX peakuuil coueranus. Ilpuemaemele
COE€IMHEHHUS, KOTOPBIE MOXHO INPUMEHSATH B KAYECTBE PEAKTAHTOB B TAKUX PEaKIMAX
COYeTaHHUs, BKJIIOYAIOT JBYXBaJICHTHBIE, TPEXBAJICHTHEIE HIIM UMEIOIHE OoJee
BBICOKYIO BaJICHTHOCTb KapboHOBEIE KHCIOTHL. [IpuMepaMu coenunenunii, KoTopsie
NOCTYMAIOT B IPOAAXy H KOTOPHIE MOXXHO MOJBEPraTh B3aUMOAEHCTBUIO C
JHHKEPHBIMH coeuHeHHIMH Gopmyn (npe-III), (npe-1lla), (npe-IIIb), (npe-1llc) u
(mpe-I11d) cOOTBETCTBEHHO, NPOUILTIOCTPUPOBAHEI IIPECTABICHHBIMH HHXE

dopmynamu (VIlla-g):

o)

HO\”/\N H/\/NH \/“\QH

© (VIlIa)
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HO (VIIIb)

0]
ﬁ
NH OH
HO NH/\/ j/\{(

NN (o]
Ho” o (VIIIc)
o]
HO o] KU\ o) OH
\i OH
N/\//N\/\\Nj/
O\[) (o]
OH - —" OH
n=02 (VIIId)
(0] OH o
T

HO o (VIIIe)
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© (VILID)

NH,

N
T N Nl NV

(VIIIg).

X0Tg MOXXHO OOIIETIPHHATHIM METOJOM OCYIIECTBIATH HEMOCPEACTBEHHOE
B3aMMOJIEHCTBHE MHOTOBAJICHTHBIX KapOOHOBBIX KHCIIOT C JHAMHHAMH, CJIEAYET
IIOHUMATh, YTO YKa3aHHbIE INHKEPHBIE COCAMHEHHUS HE OTPAHHUYEHBI IMOJIYYEHHBIMH H3
rpynn KapOOHOBBIX KHUCIOT (MJIM HX aKTHBHPOBAaHHBIX GopmM). Hanpumep, coeiuHeHne
dopmynsl (VIIIg) MoXXHO moABEpraTh B3aUMOACHCTBHUIO C COEJUHEHHUEM (HOPMYIIEI
(npe-III) nocne o6pa3oBaHus qUaMUAHOrO coeaunenus Gpopmyns (pe-IIT) ¢
IIOMOIIBIO TUKAPOOHOBOM KHCIOTHI, TAKOH KaK SHTapHas KHCIOTA.

Kpome Toro, onuro(ajikujieHaMHH) MOXXHO JI€PUBATH3UPOBAThL HA NEPBOM CTAIHM
C MMOJly4eHHneM KapOOKCHKOHIIEBOTO oIuro(ankuieHaMuHa) popmynsl (mpe-111°),

HammpuMep, CorjIaCHO METOAY, OITMCAHHOMY BBILIC JIJIS ITOJIYYCHUS COCIUHEHHUI

dbopmysl (ipe-11°):
HOOC-(CHy)y-L"’-NR*{CH,-(CH,),-NR*-[CH,-(CH)4-NR*],} n-[CH-(CH,),-NR*],- R®  (mpe-111),

B KOTOpO# u o603Havaer nenoe gucio ot 1 10 6, L’° o603HaYaeT CBSA3L WM
-(CH);-, a npyrue nepeMeHHbIE UMEIOT 3HAYEHHs, yKa3aHHbIe s ¢popmyisl (I11), u
R® umeer 3HA4YEHHS, yKazaHHble 1 popmyisl (II). [Ipu Heob6XoaumocTH M00yIO(BIE)
BHYTPEHHHUH(ME) BTOPHYHBIH(bIE) aMUHOTpynny(bl) B coequaeHn Gopmysl (npe-II1°)
MOJKHO 3aIMINATh ¢ UCIIOJIB30BAHNEM OOIIETIPUHATON 3aIUTHON IPYNNBI JJIs

aMHMHOTDYIIIBI, TAKOH KaK onucaHHas, Hanpumep, B WO 2006/138380,
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HOpPEANOYTHTENBHO mpem-0yTokcukapbonuna (Boc), 9-bayopennnmeTokcukapOoHua
(Fmoc) unu kap6o6en3miokcurpynnst (Cbz). Eciu ocraBmasics KoHIeBas
aMHHOTpyIIa _NR’R® IPUCYTCTBYET B HE3alIUMIIEHHOH opme/ B popme, koTopas
1103B0JISET 0OPa30BBIBATECS aMHJly C TPYHION KapOOHOBON KMCIIOTHI, TO COEAUHEHHUS
dopmyner (npe-I1I") MOXKHO MOTHMEPH3OBBIBATH HJIH OJIUTOMEPH30BBIBATE C
IIOJIyYE€HUEM OJIMIOMEpPA UJIH MOJUMEPa, KOTOPBIH COAEPKHUT MHOXKECTBO
oJiuro(ankuiaeHaMuHHBIX) rpyni Gopmyinsl (II1) unu ee npeaAnoYTHTENBHBIX
BapHaHTOB, BKI0o4as popmyisl (IIla)—(I1ld), B kauecTBe MOBTOPSIOIMHUXCS 3BEHBEB.
Takue nosumMepsl MOryT OBITh THHEHHBIMHA HJIH PA3BETBICHHBIMH.

Hanpumep, ctpyktypy (npe-I1II") MOXHO NpUMEHATH IS CO3JaHHUs
Pa3BETBJIEHHBIX CTPYKTYP JHOO C NOMOUIBIO IMPOU3BOJIBHOM, JTHOGO ¢ MOMOIIBIO
HalpaBJieHHOHN nosmMepusanuu. ConoJMMepH3aluio MOXHO aKTHBHPOBATE in situ B
CMecH oJiuro(ajJKujiIeHaMHHa), Heo0A3aTeNbHO C 3aIHIIEHHBIMA BHYTPEHHUMH
aMuHOrpynnamu u nonukap6onopoit kucnoroit (VIIla-VIIIg) B Boguoi uin
OpPraHH4Ye€CKOM pAaCTBOPUTENE MYyTEM KapOOJUUMHUIHON aKTHBAIHH.

MOoXHO mony4aTh TakXke JeHIPUMEDE], COAEPKAalIne MHOXKECTBO TPy
dopmyner (III) unu ee NpeANOYTHTENBHBIX BAPUAHTOB, BKIIouas Gopmyis (111a)—
(II1d), B xauecTBE MOBTOPSIOMMXCS 3BEHBEB, HAIIPUMED, C HCIIOJIb30BaHUEM
MHOT'OBaJIEHTHBIX CIIMBAIOMUX MoJeKyn. JleHnpumep npeacrasiser coboi
HOJIUMEPHYIO MOJIEKYJLY, COCTOSIIIYIO U3 HECKOJIBKUX NMPABHIBHO Pa3BETBJIEHHBIX
MOHOMEPOB, KOTOPBIE OTXOJAT PaIUaIbHO OT IEHTPAJLHOTO SApa, HAIOMHHAs JAEPEBO,
MIO3TOMY JACHAPUMEPHI MOTYYHIH CBOE Ha3BaHUE (OT IrpeyecKoro AeHApa (aepeso)).
Koraa saapo nesapumMepa ynansioT, COXpaHIeTCs HECKOIbKO HACHTHYHBIX
(¢parmenTOB, Ha3BIBAEMBIX ACHAPOHAMH, KOJMYECTBO AE€HAPOHOB 3aBHCHT OT
MYJIbTHIUICKCHOCTH LIEHTPAJIBHOIO a1pa (2, 3, 4 unu 6osee). JJeHAPOH MOXeET
pasfenaTh Ha TPH pa3in4Hble 00JacTH: AP0, BHYTPEHHS (MM BETKH) U
nepudepuyeckas (MIM OKOHYAHHE, HIIM KOHIIEBEIE rpynnkl). KonnuecTBo Touek
BETBJICHHUA, BCTPEYAIOIUXCS, €CJIM JBUTaThCS OT sApa NEHIPOHA K €ro nepudepuu,
onpenenser ero renepauuio (G-1, G-2, G-3); nenapumeps! 60iee BHICOKHX FeHepaiui
ABIISAIOTCA Oosiee KPyIHBIMHU, 00Jiee pa3BETBIIEHHBIMH M UMEIOT OOJIbIIEE KOTHYECTBO
KOHIEBBIX TPyNI HA HX NepudepUH, YeM ACHIAPHMEPHI 60jiee HU3KHX IeHEpallHii.

CunTtes MoxeT OBITH 1100 NUBEPTEHTHBIM, KOTOPBIH NPUBOIUT K POCTY,

HallOMHHaKImeMy 3KCI’IOHCHIII/IaJ'II>HI>II71, oo KOHBEPI€HTHBIM, B 3TOM ClIy4yac
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ASHAPOHBI PacTyT IO OTAEIBHOCTH H IPHCOCAHHSIIOTCS K /APy Ha KOHEYHOM CTa/JHH.
JleHapuMepsl MOJTy4aloT CTYNEHYaThIM IIyTEM, aHANOTHYHBIM METO/IaM, KOTOphIE
HPHMEHSIOT 1JI TBEpAO(PA3ZHOTrO CHHTE3a MOJUIENTH/IOB U CHHTE3a
OJIMTOHYKJICOTH/IOB, X II03TOMY IPOAYKTHl TEOPETHUYECKH SBIAIOTCS
MOHOJHUCIIEPCHBIMH 110 pa3Mepy, B OTIMYHE OT TPAJUIHOHHOI'O CHHTE3a IIOJHMEPOB,
IPH KOTOPOM POCT LUENHU SBJISETCS CTATUCTUYECKHM H IIPH KOTOPOM IMOJIYYAIOT
HNOJIMAUCIIEPCHBIC NPOAYKTHI. IIoTpeOHOCTS B MOHOTUCTIEPCHOM MPOAYKTE SBIIAETCS
OYCHb BBICOKOH HE TOJIBKO C IIO3UIIUU BOCIIPOH3BOJUMOCTH CHHTE3A, HO TAKXKE B
NO3HIIMHM CHHIXEHHUS IKCIIEPUMEHTAJIbHOH U TepaneBTH4YecKoi BapuabenbuocTu. Ha
IIPaKTHKE MOHO/IUCIIEPCHBIA MPOAYKT JIEFTKO MOYKHO MOJY4aTh s ACHAPUMEPOB
HHU3KO# reHepauns (BIIOTh 10 G-3), HO HHOrJA MPH HCIIOJIB30BAaHUH O0Jee BEICOKUX
TeHepalUl 0OKa3blBae€TCs HEBO3MOXXHO OYHINAThH HICaJIbHBIC ACHIPHMEDHI OT
ACHAPHUMEPOB C HEOONBIINMHU AeEKTaAMH, KOTOPBIE ABJISIOTCSH CTPYKTYPHO OYEHD
CXOJHBIMH, YTO NPUBOJUT K OTKJIOHEHHIO OT aOCOIIOTHONH MOHOJHUCIIEPCHOCTH, XOTS,
KaK IIPaBUJIO, 3TO SABISETCSI HE3HAYUTEIbHBIM.

IIpennoururenbHele JeHAPUMEpPD] B KAYECTBE MOJIUMEPOB, MIPEIIAraeMbIX B
HaCTOSAIIEM H300PETEHHH, KOTOPBIE COAEPKAT MHOKECTBO OJNUIO(AIKHIEHOBBIX
rpynmn) ¢opmyist (I1I) niau ee npeAnOYTHTENBHBIX BAPHAHTOB, BKIIIOYAIOIIHX
dopmynsi (I11a)—(I11d), umeroT KonuyecTBO reHepanmii, cocrasisomee ot G1 1o G10,
bonee npeanoururensHo oT G2 g0 G8 u npexze Beero ot G3 no G6. MonexynsapHas
Macca 3THX JE€HAPHUMEPOB (KOTOPYIO MOXKHO PaCCUYHTHIBATH Ha OCHOBE PEAaKTAHTOB,
y4acTBYIOIIUX B CTAAUAX PEAKIMH) MIPEANOYTHTENHHO cocTaBisgeT ot 1500 xo
1000000, 6onee npeanmoututensao ot 3000 g0 230000, npexae Bcero ot 6000 10
60000 u manbonee npeanouyrutensuo or 15000 go 30000.

Jls nonyyeHuss KOHKPETHBIX MOJIH(aMHI0AMUHHBIX) JEHAPHMEPOB MOXKHO
INPUMEHSATH (3allMIIeHHbIe) CTPYKTYpHI (pe-III) u/unu (npe-I1II°) ans crynenyaToro
CO3/1aHHUs S1pa ¢ TOYKaMM BETBJICHHS, YTO y)KE OMHCAHO B JIUTEparype (HalpuMep,
Lee u np., Nat Biotechnol 23, 2005, cc. 1517-1526). B xayecTBe HCXOXHOI MOJIEKYJIbI
MOXHO HCII0/Ib30BaTh JUO0 ONHro(ankuiaMuH) (Hanpumep, npe-Iil),
aKTHUBHPOBaHHBIH JUKapOOHOBOM KHCIOTOH, aHTHIPHIOM HIIH aKPHJIOBOM KHCIIOTOH,
0o monuKapboOHOBYIO KHCIOTY (Hanpumep, VIIIa-VIllg). YkazanHoe sapo MOXHO
IPHMEHSTH /IS CTYIIEHYATOr0 B3aUMOJEHCTBHS C OJIUTO(QJIKHIAMHHOM) CTPYKTYPBI

(upe-III) ¢ mocnenyrome# OYUCTKON ¥ aKTHBAIMENH KOHIEBBIX AMHHOTPYIIII,




10

15

20

25

30

- 48 -

HalpuMmep, ¢ MOMOINBIO aKPHUIIOBOH KHCIIOTHL. Ilocsie 09HCTKH yKa3aHHOE SAPO MOXKHO
OPUMEHATH 1 100aBiIeHUs JOTIOTHHTENBHOrO CI0S OUTo(alKHIEHaAMUHOB).
PeakuuoHHBIE yCIOBHS ISt IOJTY4YEHHUS ACHIPUMEPOB MOAPOOHO ONMKUCAHBI B
nuTeparype (cM., HanpuMmep, Lee u ap., loc. cit. v IpoUMTHPOBAHHEIE B ITOH
yOJIMKaluA CCBUIKH).

CornacHo ApyrMM BapHaHTaM OCYHIECTBIECHHS U300peTeHUs
OJUro(anKuIeHaMHHBI), KOTOPBhIE OKAaHYHBAIOTCSA Ha 00EMX CTOPOHAX
KapOOKCHIPYIIIOH, MOTYT OBITh 3alUINECHBI C OJHON CTOPOHBI W/UJIH TIPH
HEOOXOJUMOCTH Y HUX MOTYT OBITh 3allUIIEHbl BHYTPEHHHE aMHUHBI, U OHH MOTYT
OBITH CONONAMEPU30BAHHI C IHAMHHAMH HUIIH UCXOJHOM ACHAPUTHON CTPYKTYpOH,
HUMECIOUICH aMMHOIPYIIIIBLI HA KOHIAX, HJIH C CAMUM OJIUTO(aTKHIEHAMHHOM ).

ITpomexyTouHBIE U KOHEYHBIE NPOLYKTHI MOXHO OYHINATH OCAXIECHHEM,
JMATTH30M WK Tejlb-QUIbTpalueil mocie yjaleHusi aMAHO3AIUTHEIX TPYIIT U IEPE
KOHEYHOH CTaJuel COYeTaHus B CiIy4ae ACHAPUMEPOB.

CornacHo clenyomeMy BapuaHTy OCYIECTBIECHUS H306peTeH s
OJUro(aNKHIEHaMHHBI), HMEIONINEe KOHIEBYIO KapOOKCHIpy iy (WM ee
COOTBETCTBYIOIUM 00pa3oM 3alMIIEHHYIO HJIH aKTHBHPOBAHHYIO GOpMY), U
KOHIIEBYIO aMHHOIPYIINy (MJIH €€ COOTBETCTBYIOIUM 00pa3oM 3alHIIEHHYI0 GopMy),
HanpuMep, 0JIUro(ajakuieHaMuHbl) GopMmyisl (ipe-111"), MOXHO IpUMEHSATH s
CTYII€HYaTOr'o CO3JaHus IOJHOCTHIO ONPEICICHHON MEeNTHHON JHHENHON HITH
Pa3BETBIECHHON CTPYKTYpPHl, aHAJIOTHIHO METOy, onmucanHoMy B WO 2011/154331 n
y Schaffert u n1p., Angew Chem Int Ed Engl 50(38), 2011, cc. 8986-8989).
CTyneH4aTyio peakiHio MOXHO OCYIIECTBIATh COTJIACHO IPUHIIMIIAM XHMHH
NEeNTUAOB H MOXHO IPOBOAUTH C HCIIOJH30BAHHEM aBTOMATHYECKOTO IENTHIHOIO
cuHTe3aTopa. Kak H3BECTHO cnenuanucty B 06JIacTH CHHTE3a ENTHAOB,
JUAMHHOKHCJIOTHI, TAKHE KAaK JIU3UH HIN OPHUTHH, MOXKHO TPHMEHSITE JJIs
IIOCTPOCHMS Pa3BETBICHHBIX CTPYKTYp. TakuM 06pa3oM MOXKHO IOJIy4aTh IMHPOKOE
pasHooOpasue JTMHEHHBIX B pa3BEeTBICHHBIX 'OMOIIOJIHMEPOB, HO TAKXXe U
FETEPOINOMMEPOB, COMEPKAMMUX Pa3IMUHbIE OJIUIO(aNKuIeHaMUHb1) popmysl (1) B
TpeOyeMBIX NOJOXKEHUAX noauMepa. KpoMe Toro, kaHOHMYECKHE aMHUHOKHUCIIOTHI
MOJXHO BKJIOYaTh B TAKHE yKa3aHHBIE CTPYKTYPHI B JII000€ I0I0KEHHE.

Jlna nonydenus nunuaouoB dopmyisl (IV) U ee npeanoyTHTENBHBIX

BapHaHTOB, BKMoUYaromux ¢opmyisl (IVa), (IVb) u (IVc), MOKHO NpHMEHATH METOBI,
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aHanmoruyusie onucanubM B US 2010/0331234 A1, US 8450298; y Love u 1p., PNAS
107, 2010, cc. 1864-1869; WO 2006/138380; Akinc u ap., Nat Biotechnol 26, 2008,
cc. 561-569.

Hanpumep, nununouas! dopmynsl (IV) U ee npeAnodTUTENbHBIX BAPHAHTOB,
BKIIOgaomux Gopmynsl (IVa), (IVb) u (IVc), MoxHO nmoxy4ars nyrem
B3aUMOJEHCTBHSA R7~3n01<cy1/1a 1580 R7-O-(C=O)-CH=CH2, UIH R7-NH-(C=O)-

CH=CHj,, nnn R7-(C=O)-H ¢ oyuro(ajgkuiaeHaMuHOM) ¢popmynsl (ipe-1V)
H-NR*{CH,-(CH,),-NR*-[CHy-(CH2)s-NR*], } - [CHp-(CH,)o-NR],-R®  (mpe-IV),

B KOTOPOH IEpEMEHHBIE a, b, p, m, n HMeIOT 3HaYeHHUs!, yKazaHHBIE 1 GOPMYIIbI
2 6 .
(IV), u R™-R" kaxnplif He3aBHCHMO Jpyr OoT Apyra 0603HaYaeT BOAOPO HIIH
7 <
3aIlIMTHYIO Tpymiy 1y aMHHorpynnsl 1 R’ Bei6pan u3 C3-Cgankuna unu Cs-
. 7
CgankeHuna, HUMEIOIEro ofHy ABOHHY cBsa3b C-C. [Ipeanourutensno R
o6o3nauaer Cg-C|galIKUI WM -aJIKeHHI, Goiee npeanodTutessHo Cg-Cloallkuil uin

-aJIKEHHJI ¥ HanboJiee npeanoututesibHo C)o-CralIKui WK -aJIKEHUI.
IIpenMyIiecTBOM ABJISIETCS TO, YTO MHOTOYMCJIEHHbIE ATH(paTHYECKHUE COSHHEHMUS,
OKaHYHBAIOLIHECH HA OJJTHOM KOHIIE 3MOKCHIOM, aKpHUJIATOM, aKPUIAMHUIOM HIIH
aJbJETHIOM, IIOCTYNAIOT B IPOJAXKY.
IIpeanoururensno mununousn Gopmynst (1V) nmomyyaror us
omuro(ankuiieHamMmuna) (mpe-IV?)
H-NH-{CH;-(CH3),-NH-[CH,-(CH;)p-NH], } m-[CH2-(CH,),-NH],-H  (mpe-I1V°).
bonee npeanouTHTeNbHO NpeaIIeCTBeHHUKH Gopmyinl (npe-I1V) umeroT 4 unu
bonbuiee KonuuecTBO aMuHOrpynn. Haubosee npeqnoyTuTenbHO TUNUAOMI GOPMYITEI
(IV) nonyuator u3 onuro(ankuieHamuna) (npe-IV°>”)
H-NH-CH,-CH,-NH-CH,-CH,-CH,-NH-CH;,-CH-NH-H  (mpe-IV*).
Peaknuio MOKHO OCYIIECTBIATH B pPAaCTBOPHTENE MK (€3 HEro NPH IOBLIIIEHHOH
temuneparype ot 50°C go 90°C. IlpuemMieMbIMH pacTBOPUTEISIMH SBIISIOTCS,
nanpumep, CH,Cly, CH,Cl3, MeTtanomn, stanon, TT'®, rekcansl, Tonyol, 6eH301 U T.11.
CoenuanucTy B JaHHOM 00JIaCTH JOJKHO OBITH M3BECTHO, YTO a30THI B
osMro(ankuieHamune) ¢popmyisl (mpe-1V’)

H-NH-{CH3-(CH2),-NH-[CH-(CH2)p-NH]p} m-[CH2-(CH2),-NH];-H  (1ipe-1V?),
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MOTYT HECTH OPTOTOHAJIBHBIE 3AIUTHBIC I'PYNIBI, TAKHE KaK TPYMITbI, ONHCAHHEIE,
"Hanpumep, B WO 2006/138380. B 3TOM KOHTEKCTe 3aIUTHYIO IPYIIITY MOXHO
HNPUMEHATD JJIsl BPEMEHHOHN 6J10KaaABl OJHOTO MJIH HECKOJIBKHX a30TOB B COEJIMHEHHH
dopmynsl (ipe-1V’), IpH 3TOM peakIHIO MOXKHO OCYIIECTBIIATL H3OHPATENBHO, HE
3aTparuBas Jpyrue He3allMINEHHBIE a30Thl B 3T0H e Monekye. [locie npoBeaeHus
peakiuy 3alUTHYIO TPYIITY YAAISIOT ¢ IOMOIIBI0 XUMUYECKOU peakIiu, KoTopas He
3aTparuBaeT APYrHe OCTATKH, CBS3aHHBIE C aTOMaMH a30Ta B 3TOM ke MOJIEKYIIE.
OpToroHanbHpl€ 3aUIMTHBIE FPYIbl OTJIIMYAIOTCS OT 3AIMUTHEBIX TPYIII, KOTOPHIE
MOXHO U30HpaTeIbHO YAAIITh C IOMOIBIO XUMHUYECKUX peaKluii, cienupuuecKu
BO3JICHCTBYIONIMX HAa OJIMH THII 3alllUTHOH I'PyINH B JaHHOH Monekyie. Hampumep,
KaKk onucano B pasaene «IIpumepsr», nepBUYHbIE KOHIIEBBIE aMUHOTPYIIITEI B
onuro(ankuieHamune) popMyisl (mpe-1V’) MoxHO H36HpaTeIbHO 3aIUINATD C
oMok 9-(piyopennnMerokcukapbonuiasHoit (Fmoc) 3ammurHoM rpynnsl, a
BHYTPEHHHE BTOPUYHBIC aMHHBI MOXHO 3alIUINATh C HOMOIIBIO mpem-
OyTokcukapbonuiasHol (Boc) 3amuTHO#M rpynnbl. Fmoc-rpymniy MoxHO
M36HpaTeNIbHO YAAIATH C IOMOINBIO OCHOBAHHMS, a 3alIMTHYO Boc-rpynny ¢ moMomsio
KHCJIOTBHI. 3allUIICHHbIE H YACTHYHO 3aIIHIICHHBIC TPOMEXYTOUYHBIE MPOAYKTHI MOXHO
pasnenaTh ¢ noMombio Xxpomarorpadun. Tak, Giaronaps onpeaeeHHOMY
NO3MLIMOHHPOBAHHUIO U/WIIK U30HpaTEIbHOMY YAAJIEHHIO OPTOrOHAIBHBIX 3aIMTHBIX
I'pyII MOXXHO, HAIIPUMED, OCYIIECTBIATH U30HpaTEIIbHOE B3auMOAeHcTBYE TGO CO
BCEMH, JINOO € YaCThIO BHYTPEHHUX BTOPHUYHBIX aMHHOTPYIII, THOO CO BCEMH, JIHOO C
YaCThIO U3 JBYX BAJIEHTHOCTEH KOHIIEBHIX EPBUYHBIX AMHHOTPYIII
oyiuro(ankuieHaMuHaa) ¢popmynsl (npe-1V’) ¢ anupaTnyecKHMH HENIMH,
OKaHYUBAIOIIUMHKCS Ha OJHOM KOHIIE€ 3IIOKCUOM HJIH aKPHJIATOM, MJIH aKPHIAMHIOM.
bnaronaps 3ToMy e IPUHOHIY MOXHO CBA3bIBaTh 00OJiee€ OJHOTO BH/a R7-3noxcnz[a
wm R’-0-(CO)-CH=CH,, nn R’-NH-(CO)-CH=CH,, wiu R’-(CO)-H B nannom
osnuro(ankuieHaMmune) ¢opmysl (npe-1V’) ¢ «BuaamMu», OTHOCSIIMMHCS K

7
pa3JiIndYHbBIM THIIAM OCTAaTKOB R’ B MOHATHAX ajJikuiia WIH aJKEHHU/IA U B IIOHATHIX

JUIMHE] aqu@aTHYecKo NeNH U KOHIIEBOTO 3MOKCHA, aKpUiaTa, akpujiaMiia WK
anpaeruna. CreneHp epUBaTH3aMU OMro(ankuieHaMuHa) popmyisl (npe-IV’) B
YKa3aHHBIX PEaKIHAX MOXHO KOHTPOJIHPOBATH C IIOMOIIBIO CTEXHOMETPHHU

peakTaHTOB COIJIaCHO METOAOM, H3BECTHBIM U3 CYIECTBYIOIIETO YPOBHS TEXHHKH.

ITocne YAAJI€HUA 3alMUTHBIX IPYIII OCTABIIHECCA BAJICHTHOCTH aTOMOB a30Ta MOXHO
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HCTIO0JIB30BATh [ npucoenunenus rpynnsl ryanuauans (-C(NH)-NH>),
IONH(3TUIICHTJIMKOIBHON) IENH MJIM JIMrajaa penenrtopa. Jlunugouas: popmynst (IV)
MOJKHO OYHINATh OCAXJIEHUEM, dKCTpaKIueH unu xpomatorpadueii. OCHOBBIBasICH HA
ToM GaxTe, yTo TUNUAOUABI GopMysl (IV) MOXHO monydYars ¢ MOMOIIBIO
KOHTPOJIMPYEMBIX CTYNEHYAThIX PeaKIUil C HCIIOJIb30BAaHUEM 3ALIUTHBIX IPYNN U 4YTO
CTENEHb JepuBaTH3alHUN oJuro(aikuieHaMuHa) ¢opMyinsl (pre-IV’) MoxHO
KOHTPOJIMPOBATh C MOMOIIBIO CTEXHOMETPHHU PEAKTAaHTOB, JTUIUIOU, MIpejiaraeMalii B
HAcTOSLIEM U300pPETEHUH, MOXKET COJAEPKATh MEPBUYHBIE, BTOPHUHBIE, TPETUUHBIE
U/UU YeTBEpTUUYHbIE aMUHBI U uX coud. Kak crnenctBue, BenuuuHbl pK, TUNIUIOUIOB
MOJXHO TaKXe¢ U3MEHATh IyTEeM PallMOHAJIBbHOTO CO3/1aHUs CTEIEHH JepUBaTU3AIHH,
TaK, 4ToObI OJMH WJIH HECKOJIBKO aTOMOB a3oTa B ¢popmyse (IV) MoxHo 6110
IPOTOHHUPOBATH C NOJNy4eHHEM KaTHOHHOTO yunuaouaa ¢popmynst (IV), npurogaoro
ans cesaspiBanus ¢ PHK u ee ynnoTHenus u 3amutsl. Kpome Toro, Benuyunsl pK,

MOXHO H3MEHSTh TaK, YTOOBI OJUH HJIM HECKOJIBKO aTOMOB a3zota B popmyie (1V)
MoOrJIK o6s1anath 3abydepuBaromei cnocoGHOCTEIO MpH KUCIOM 3HadyeHUud pH u B
pe3ylibTaTe MOrjiau obnanaTh AeHCTBHEM NPOTOHHON T'yOKH MOCJIE MOTJIONIEHHS B
pe3yibTaTe SHAOLUTO3a B KJIETKH. [IpeanoyTuTebHo BeTuYnHbI pK, TUNIHAOUIOB
dbopmyisl (IV) coctasnsior ot 3,0 10 9,0, Gosee nmpeanoOYTHTENBHO 10 MEHBINEH Mepe
onHo 3HadyeHune pK, cocrasmaser ot 5,0 go 8,0.

MakcuManbHO€ KOIMYECTBO anudaTndecKux GOKOBBIX IleNei, KOTOpble MOXXHO
CLIKBAThH ¢ oJuro(ankuiaeHaMmuaom) Gopmyisl (npe-1V’) m1d nmojgyyeHus TUOHI0OHAA
dbopmyisl (IV), cocraBnser (p + 1) x m + n + 3, MEUHEMaJIbHOE KOJHYECTBO PaBHO 1,
IIpH 3TOM p, M ¥ N UMEIOT 3HAUYeHHUs, yKazaHHble 11 Gopmynsl (IV).

IIpenno4TuTeTLHO KOMIUYECTBO anu(aTuIecKuX OOKOBEIX 1eNel COCTaBIsIeET MO
MeHblei Mepe 2 U MakcuMyM (p+ 1) X m + n + 2, eclid HA OJIMH U3 OCTATKOB R'-R®
HE UMeeT 3HaueHHEe, OTJIMYHOE OT BOJAOPOJa WIH -CHZ-CH(OH)-R7, -CH(R7)-CH2-
OH, -CH,-CH,-C(0)-0-R’, -CH,-CH,-C(0)-NH-R” wau —~CH,-R’, u
IpEeaNOYTUTENIFHO KOJHYECTBO anudaTuyeckux OOKOBEIX Leneil cocTaBiser
MakcuMyM (p + 1) x m + n + 1, ecniu oAUH U3 OCTATKOB R'-R® 0603nauaeT 3aIUTHYIO
rpynny aus amuaorpynnsl uwid —C(NH)-NH», unn nonu(3THICHTIHKOJIBHYIO) 11€1b,

HIIA JIMTaHa peuciITopa.
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HyknenHoBas Kuciora

KoMmnosunus, npeanaraeMasi B HacCTOSIIIEM H300PETEHHH, CONEPHKUT
HYKJIEMHOBYIO KHCIOTY, npeanouruTenbHo PHK, eme 6onee npeanoururensuo
oanonenovyeunyro PHK, takyro kak MPHK.

Ilox moHATHE «HYKJIEMHOBAs KHCIOTa» MNOANANAlOT BCe POPMBI BCTPEUYAIOIUXCS
B €CTECTBEHHBIX YCJIIOBUAX THIIOB HYKJIEMHOBBIX KHCJIOT, a TAKXXE XHMUYECKHE H/HITH
(GepMeHTaTHBHO CHHTE3MPOBAHHBIX HYKJIEHHOBBIX KHCIIOT, aHAJOTH HYKJIEHHOBBIX
KHCIIOT ¥ IIPOU3BOJIHbIE HYKIIEMHOBBIX KHCJIOT, TAKHE, HAI[pUMEp, KaK 3aMKHYThIE
HykienHoBEIe KHCI0Thl (3HK), nenTunupie HyKJIEMHOBBIE KHCIIOTHI
(ITHK),onuronykieo3suarpudocdats! U cioxubie GochoTpuspupsl,
MOPGOJIMHOONUIOHYKIEOTH b, KATHOHHBIE 0MroHykineoTHasl (US 6017700 A, WO
2007/069092), samemennpie pu60OTHrOHYKI€OTH B Wik hochopoTroarsl. Kpome
TOT'O, MOHATHE «HYKJIECHHOBas KUCJIOTa» OTHOCUTCS TaKxXe K JI000#M MoieKyJIe,
KOTOpasi COACPXNKUT HYKICOTHIbI HIIM HYKJICOTUAHbIE aHANOrH. OTCYyTCTBYIOT
OTpaHHYEHHS, KaCaloIMeCs IOCIe0BaTeIbHOCTH H pa3Mepa HYKJIEHHOBOM KHCIIOTHI,
BXOZSIIeH B KOMIIO3HIHUIO, IPeJIaraeMyio B HacTosmeM u3obperenun. Hyknennosas
KHCJIOTa XapaKTepHU3yeTCs INIaBHBIM 00pa3oM ee OMOJIOTHYECKUM JIEHCTBHEM,
JOCTHTa€MBIM B OTHOLICHHH BBEJEHHUS K OHOJIOTHYECKON MULIEHH KOMIIO3UIIHH,
npejyiaraeMoi B HacTosmeM u3obpereHun. Hanpumep, B ciiydyae npuMeHeHMs B
IE€HHO# Tepanuu MM TEPalliyd Ha OCHOBE HYKJIEHHOBBIX KHCJIOT, HYKJIEHHOBAS
KHCJIOTA HIIH HYKJICOTHAHAS MOCJIEA0BATEIFHOCTh MOXET OIPENAENATHCS F€HOM HIIH
TeHHBIM (parMeHTOM, KOTOPBIH JOJDKEH IKCIPECCHPOBATLCS, HIIM TPeOyeMoi
3aMEHOM MM penapanueii 1epekTHOTro reHa Uik J60H reHHoH
HOCNIEOBATEIbHOCTU-MHUIIEHH, HIIH IIOCIEA0BATEIbHOCTHIO-MHUIIEHBIO reHa, KOTOPHIH
TpeOyeTCs HHrHOUpPOBATh, BBIKJIIOUHTH) HIIH MOJBEPrHYThH MOHKUXKAIOIIEH PErysIty.

IIpeanoyTUTENbHO MOHATHE KHYKJIEHHOBAs KHUCI0Ta» OTHOCHTCS K
OJIMTOHYKJICOTUAM HJIM MONMHYKJIEOTHaM, BKJIIOYasl Je30KCHPHOOHYKIMHOBYIO
kuciory (JIHK) u pubonykneunnonyio kucnory (PHK). Kacarensno PHK, B npunnune
060 Tun PHK MoXHO IpHMEHSTh B KOHTEKCTE HACTOAIIETO H300peTeHus. B ogHOM
U3 [IPEANOYTUTEIBHBIX BapHaHTOB ocyuiecTBIeHus n300peTenus PHK npencrapnser
co6oit onnonenoueunyo PHK. ITonstue «ognouenoueunas PHK» osnauaer onny
IOCJIE0BATEIbHYIO NIENb PUOOHYKICOTHAOB B IPOTHBONOJIOXKHOCTh Mojiekyiam PHK,

B KOTOPBIX NBC UIIN 0oJipllIee KOJIUYECTBO OTAEJIBHBIX LICHeit 06pa3y10T
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JIByXHEMOYECUHYIO MOJIEKYIY B pe3ysbTaTe THOpUAN3ALHNHN OTAENBHEIX Henei. [TonsTue
«onnouenoyeynas PHK» He uckmodaer Toro, 4to oaHollenoYeynas MoJIeKyia cama
obpasyeT JByXLeNoYeyHble CTPYKTYPhl, TAKHE KaK METIH, BTOPHYHbIE HIIH TPETHUHEIE
CTPYKTYPBHI.

Ionstue «PHK» Bxintoyaer PHK, koTopas KoaupyeT aMUHOKHCIOTHYIO
IOCJIeIOBATEIbHOCTS, a Takke PHK, koTopas He xoaupyeT aMHHOKHCIIOTHYIO
nociaeaoBarenbHOCTh. IIpeanonaraercs, uro 6onee 80% renoma cogepxur
dynkunonanbubie JIHK-3neMeHThI, KOTOpBIE HE KOAUPYIOT OENKH. YKa3aHHbIE
HEKOJHPYIOUIHNE MOCAEI0BATEILHOCTH BKJIIOYAIOT perynstopusie JIHK-3neMenTo
(caiiT cBA3BIBaHHA U1 (aKTOPOB TPAHCKPUIILMH, PETYJISTOPBl U KOPETYISATOPHI U T.1.)
U MOCJICI0BATEIbHOCTH, KOTOPHIE KOAUPYIOT TPAHCKPHUIITHI, KOTOPhIE HUKOT A HE
TPAHCIUPYIOTCA B O€JIKH. DTH TPAaHCKPHUIITHI, KOTOPbIE KOAHPYIOTCS T€HOMOM 1
TpaHckpuOupyioTcs B PHK, Ho He MOryT TpaHCIupoBaThes B GEIIKH, HA3bIBAIOT
Hexoxupyromumu PHK (ncPHK). Takum obpa3zom, B 01HOM M3 BapHaHTOB
ocymecTtBienns uzobperenus PHK npencrasnser coboit Hekoaupyromyio PHK.
IIpeanoururensro Hekoaupyromas PHK npeacrasiser co6oit oqHonenoyeynyo
MoJiekyy. B uccnenosanusx npojaeMoHcTpupoBano, uro ncPHK uMeer pemaromee
3HAYECHHE B PETYJSALUU T€HOB, NONEPXKAaHUH [[EJIOCTHOCTH reHoMa, KJIETOYHOIH
nupdepeHupPOBKE U Pa3BUTHH, U [IPH PA3IAYHBIX 0OJIE3HAX YeI0BEKAa HPOUCKOMUT
HapyleHue ux peryiasuuu. M3sectusl pasnuunsie Tunbl ncPHK: xoporkue (20-50
HYKIeoTu 0B (nt)), cpeanue (50-200 nt) u nnunnbe (>200 nt) ncPHK. KopoTtkue
ncPHK sxmouaror MukpoPHK (miPHK), mansie uarepdpupyromue PHK (siPHK),
PHK, B3aumoneiictBytomue no piwi-tuny (piPHK) u uaunuupyomue TpaHCKpUIIHIO
PHK (tiPHK). Ilpumepamu cpenuux ncPHK ssnsiorcs mansie snepasie PHK (snPHK),
maneie sapeimkosble PHK (snoRNAs), tpancnioptasie PHK (tPHK),
acCONUHUpOBaHHbIE ¢ caiToM HHMIHManuu Tpanckpunuu PHK (TSSaPHK),
accouunmnpoBanuble ¢ npomoropoM manele PHK (PASR) u Tpanckpuntsl,
IPHCYTCTBYIOUIHE B 0OpaTHOM HallpaBJICHUH OTHOCUTEIBHO CAaliTOB MHUI[MALINU
tpanckpunuud (PROMPT). JInunssie Hexoaupyromue PHK (IncPHK) Bxirouaiot
nnuHHBIe MexXrennple Hekoaupyomue PHK (lincPHK), aatucmbicinossie-lncPHK,
untponnsie IncPHK, Tpanckpubupyemsie ynerpakoncepsatusubie PHK (T-UCR) u
apyrue (Bhan A., Mandal S.S., ChemMedChem., 26 mapra 2014 r. doi:
10.1002/cmdc.201300534). U3 Beimeykazannsix Hekoaupyromux PHK Tonbko siPHK
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ABJISETCA JByX1eno4yeuyHoH. Takum o6pa3oM, MOCKOJIBKY B IPEeANOYTHTEILHOM
BapHaHTe OCYIIeCTBIEHHA H300peTeHus Hekoaupyomas PHK spusercs
OJHOIICMOYEYHOH, TO NpeANoUTHTENbHO Hekoaupyomas PHK He npeacrasnser coboi
siPHK. B npyrom BapuanTte ocymecTnienus uzobperenus PHK npexncrasnser coboi
xkonupyromyo PHK, T.e. PHK, xoTopas koaupyeT aMHHOKHCIIOTHYIO
IOCIE0BATEIbHOCT. Y Ka3aHHbIE MOJIEKYJIB 0003Ha4YaoT Takke kak MPHK
(Marpuynas (MHpopmannoHHas) PHK), u onu npeacraBisior co6oil 0QHONENOYEYHBIE
mosexyibl PHK. HyknenHoBbIe KHCTOTH MOXHO CO34aBaTh € MOMOUIBIO XUMHUYECKOTO
CHUHTE3a M C MIOMOINBIO QepMEHTAaTHBHOM METOHOJIOTHH, H3BECTHBIX OOBIYHOMY
CHENHATUCTY B JAaHHOH 00JIaCTH, HIIM C IOMOUIBIO METOJa PEKOMOMHAIIUH, HITH
MOJKHO BBIJEJISATh U3 IIPUPOIHBIX HCTOYHHUKOB, WJIH ITOJyYaTh ¢ IIOMOIIBIO
KOMOMHAIHH yKa3aHHBIX MeTOHO0B. OJIMro- WM MOJHHYKIECOTHALI HEOOA3aTENLHO
MOTYT COAEPKATh HE BCTPEYAIOIIHUECS B €CTECTBEHHBIX YCIOBUSAX HYKJICOTHIBI U
MOTYT COCTOATh U3 OJHOM MM ABYX HIIH TpeXx neneit. « HykienHoBass KHcaoTa»
00603Ha4YaeT TaK)e CMBICJIOBBIC M aHTUCMBICIIOBBIE OJIUI'0- HJIH IIOJIHHYKIEOTH B, T.€.
HYKJICOTHAHYIO ITOCIIEOBATEIBHOCTD, KOTOpAs SBISETCS KOMILIEMEHTapHOM
KOHKPETHOH HykjieoTHAHOU nocienoBarenbiocte B JIHK u/unu PHK.

IIpeanoyTuTENbHO MOHATHE HYKJIIEMHOBAs KHCJIOTa oTHOCUTCS K MPHK u
HauboJiee IPeAnoYTUTENbHO K MoauunupoBansoi MPHK.

Marpuunsie PHK (MPHK) npeacrasmnsiior co6o# moauMepsl, IOCTPOCHHbBIE U3
HyKJeo3uaAdochaTHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB, IPEX/IE BCEro aJeHO3HHa,
HUTHAMHA, YPUAUHA U I'yaHO3HWHA B Ka4eCTBE HYKJICO3UI0B, KOTOPhIE B KQUECTRE
NPOMEXKYTOYHBIX HOCHTENIECH nepeHocAT reneTu4eckyro uadopmanuio ¢ JJHK B sape
KJIETKH B IUTOILIA3My, TJi€ IPOUCXOAUT TpaHcasnus B 6enok. Takum o6pa3oM, oHu
TIPUTOJIHBI B KAYECTBE aJIbTEPHATUB IS TCHHOM 3KCHPECCHH.

B xonTekcTe HacTosimero n3o0peTeHus clieayeT moHuMars, 4to MPHK
o6o3HavaeT 100yI0 NOJIHPHOOHYKIEOTHAHYIO MOJIEKYILY, KOTOpas IIPH [ONA aHHH B
KJIETKY, IIPHTOJIHA /71 DKCIpecCcHH Oelika MU ero ¢gparMeHTa Uil MOXKET
TPaHCIMPOBATHCS B O€JIOK UK ero gpparmeHT. IloHSITHE «OEIOK» B KOHTEKCTE
HACTOSAIIETO ONUCAHHUs BKIIOYAET NI000H THII aMUHOKHCIOTHOM HMOCIE€I0BATENLHOCTH,
T.€. HE€NH, COCTOSAINHNE U3 ABYX UM OOJIBIIEro KOJIMYECTBA aMUHOKHCIIOT, KaX1as U3
KOTOPBIX CBSI3aHA Yepe3 NEeNTUAHYIO CBSA3b, 2 TAKXKE BKIIIOYAET MENTH/LI U CIIUTHIE

oenku.
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MPHK coznepxut pubOHYyKICOTHAHYIO IIOCIEI0BATENEHOCTh, KOTOpast KOAUPYET
6e0K MM ero ¢gparMeHT, GyHKIHS KOTOPOIrO B KJIETKE HJIH B OKPY)XEHHH KJIETKH
ABJIAETCS HEOOXOUMOH UM 6J1aronpUsiTHOH, HanpuMep, 60K, OTCYTCTBHE KOTOPOIO
UM AedexTHas GopMa KOTOPOro «3amyckaeT» 3abojieBaHHe HJIM HapylIeHHE,
BBEJEHHE KOTOPOTO MOXXET U3MEHATE UIH NpeaynpexaaTh 3a001eBaHHE HITH
HapylIeHHe, HiIH O€JI0K, KOTOPEIH yCKOPSIET IpoLecc, KOTOPBIH SBISETCH
OJIaronpHATHEBIM JUISI OpraHu3Ma, B KJIeTKe uiu ee okpyxenun. MPHK mosxer
COJEpKaTh MOCIENOBATENBHOCTD, IIPEIHA3HAUYCHHYIO JUISI BOCTIOJIHEHHS OeKa HIIH €ro
(GyHKLUHOHANBHOrO BapuaHTa. KpoMe Toro, puboHyKJI€OTHIHAS MTOCIEN0BATEILHOCTD
MOXET KOJAHUPOBaTh O€JI0K, KOTOPHIN NeHCTBYET B KadyecTBe pakTopa, HHAYKTOPA,
perynaTopa, CTHMYJIATOpa MiIH (GepMEHTa, U ero QyHKIIHOHANbHBIN GparMeHT, rae
3TOT OeNIoK npelacTaBaseT coboit 6e10K, GyHKIHS KOTOPOro HEOOX0AMMa B Ka4eCTBE
J€KapCcTBa IIPH HapyIIEHUH, MIPEXe BCEro MeTab0IHYECKOM HApYIICHWH, HIIH s
HWHHUIMAIME IPOLECCOB in Vivo, TAKUX KaK 00pa3oBaHHE HOBBIX KPOBEHOCHBIX
COCYZIOB, TKaHeH U T.[. B KOHTEeKkcTE HacToAIEro oNucanus Mo QyHKIIHOHAIBHBIM
BapHaHTOM IIOHHUMAIOT ()parMeHT, KOTOPHIH B KJIETKE MOXET NPHHUMATH (YHKITHIO
Oenka, PyHKIHSI KOTOPOTO B KJIETKE HEOOXOAHMA, UK OCIIOK, OTCYTCTBHE KOTOPOTO
unu gedextHas popMa KoToporo siBisercs narorensoi. Kpome toro, MPHK Moxer
TaKXe UMETh JONOJHUTEIbHbIE QYHKIIHOHAIbHBIC 00JacTH H/uiu 3’ - uim 5°-
HeKoaupyoomue 061acTu. 3’°- u/unm 5’ -HeKoAupyrolHe 00JaCTH MOTYT IPEACTABIATh
co60oif 061acTH, KOTOPBIE B €CTECTBEHHBIX YCIOBHAX (IAHKUPYIOT KOIUPYIOLIYIO
OeJIoK MoCIeIOBAaTEIHFHOCTD HIIM HCKYCCTBEHHBIE [TOCIIEIOBATENILHOCTH, KOTOPhIE
NpHHUMAIOT yyacTHe B cTabunusanuu PHK. Cnenuanuctel 8 aHHOM 06/1aCTH MOTYT
ONIpeAeNsiTh NOCIEA0BATENBHOCTH, IPUTOHBIE IS 3TOH IETH, B KaX/IOM ClIydae ¢
INOMOIIBIO OOIMENPUHSATHIX 3KCTIEPUMEHTOB.

B npeanodruTensHOM BapHaHTe ocyinecTBieHus uzooperenns MPHK conepxur
ko1 m7GpppG, BHyTpeHHUH caiiT cBs3piBaHus pubocombl (IRES) u/unm nonuA-xsoct
Ha 3’-KOHIle, Ipexe Bcero A ynyqmenus Tpancasiuuia. MPHK moxert comepxats
TaK>XXe JO0IOJIHUTENbHbIE 00JACTH, YCHIMBAIOIHUE TPAHCIISAIHUIO.

B npennodrutensHOM BapuaHTe ocyliecTBieHus n3o0perenus MPHK
npencrasisier coboit MPHK, koTopas conepxut koMOuHaINIO MOAUDUIHPOBAHHBIX H
HEMOAH(GUIHPOBAHHBIX HYKJIEOTHAOB. [IpeIIOYTHTENLHO OHA IIPEACTABIIET COOOM

MPHK, conepxamyro xoMOuHanui0 MOAU(PUIIHPOBAHHBIX U HEMOIU(PHUIHPOBAHHEBIX
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HYKJICOTH10B, KoTOpas onucana B WO 2011/012316. YcraHoBI€eHO, UTO yKa3aHHas B
sto# 3asBke MPHK oGnanaer moBEINIEHHOM CTAOMIBHOCTRIO U TOHUXKEHHOM!
HMMYHOT€HHOCTBIO. B npeAnouTuTeIbHOM BapuaHTE OCYIIECTBIIEHHS H300pETCHHS B
ykasannoi mogudunuposansoii MPHK moauduuuposano ot 5 1o 50% HUTHAHHOBBIX
HYKJIEOTHJIOB H OT 5 10 50% ypUIHHOBBIX HYKJICOTHIOB. AJICHO3HH- U
T'yaHO3HUHCO/IEpXKAIUE HYKJICOTHABl MOTYT OBITh HEMOAH(PHIIUPOBAHBI.
ANIEHO3MHOBbBIE U TYaHO3MHOBBIE HYKJICOTHIB! MOTYT GBITh HEMOAM(DUIIHPOBAHHBIMH
HJIM YaCTHYHO MOJU(PHUHPOBaHHBIMH, HO IPEANOYTHTEIHHO OHH IIPUCYTCTBYIOT B
HemoauunupoBanHoit popme. [Ipeanoururensuo ot 10 10 35% HUTHAMHOBBIX H
YPUAMHOBBIX HYKJICOTHIOB SBIAIOTCS MOAUPHUIIMPOBAHHBIME M Haubosee
NPENIOYTUTEIBHO COAEPKaHnE MOAUDUIMPOBAHHBIX IIHTHAMHOBBIX HYKJIEOTH OB
HaxoauTcs B quamasone ot 7,5 no 25% u conepxanve MOIH(GUIHPOBAHHBIX
YPHUIHHOBLIX HYKJIEOTHAOB HAXOAUTCS B Auana3oHe ot 7,5 10 25%. Beuio
YCTQHOBJEHO, YTO (paKTHYECKH OTHOCHTEIILHO HU3KOE COJEPKAHUE, HAIPUMED,
T076K0 10 10% Kaxnoro, MoauGUIIUPOBAHHBIX HUTHIMHOBEIX H YPHIMHOBBIX
HYKJIEOTHI0OB MOXeT obecriednBaTh Tpebyemsie cBolicTBa. Hanbonee
IPEANOYTHTEIbHBIM SBIISETCS, YTOOBI MOAHNPUIIUPOBAHHEIE IIUTHIHHOBBIE
HYKJICOTHIBI IIPEICTABIAIUA COOOH S-METHIIIUTHAMHOBEIE OCTATKH U
MOJUGUIMPOBAHHBIE YPHIUHOBBIE HYKJIE€OTH b IPEACTABISUIH COO0M 2-
THOYPHIHHOBBEIE ocTaTKH. Hanbosee npeamoututensHo conepxanue
MOIM(DHUIHPOBAHHBIX IHTHAMHOBBIX HYKJIEOTHIOB M COJAEPKaHHE
MOJUGHUIHPOBAHHBIX YPUIHHOBBIX HYKJIEOTHIOB COCTaBsAN0 25% COOTBETCTBEHHO.

B npyrom mpeamnouTHTENbHOM BapHaHTe OCyIIeCTBIeHHS u306peTenus MPHK
MOKHO 00BENMHSATh C CAaliTaMU CBS3BIBAHUSA-MHIIEHIMH, I10CIIE0BATEIHPHOCTIMH,
obecneunBalOIUMy HANIPaBJICHHBIH IEPEHOC H/MIIN caliTaMH CBA3bIBaHUS MUKpo-PHK
ans obecnevyenus akTHBHOCTH TpebyeMoit MPHK TosbkO B COOTBETCTBYIOMHMX
KJeTKax. B 1pyrom mpeamnodTHTeIEHOM BapHaHTe OCyIIeCTBIeHHS u306peTenus PHK
MOXHO 00beauHATh ¢ MUKpO-PHK i shPHK 1o xoay TpaHCKPHIIIIMH OTHOCHTENBHO
3’-nosuA-XBocTa.

Kpome Toro, noHATHE «HYKJIEHHOBasi(ble) KUCIOTA(BI)» MOXKET OTHOCHTHCS K
JAHK unu PHK uny ux rubpunam uian o060 ux Moau(puKaluy, U3BECTHOH B JTAHHOH
obnactu (cM., HanmpuMmep, US 8278036, WO 2013/052523, WO 2011/012316, US
5525711, US 4711955, US 5792608 wn EP 302175 (cM. npuMepsl Moauduxanui y
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Lorenz u np., Bioorg Med Chem Lett, 14, 2004, cc. 4975-4977; Soutschek u np.,
Nature, 432, 2004, cc. 173-178). YkazanHas(ble) MoneKyna(bl) HyKJI€HHOBOH(bIX)
KUCIOTHI(T) ABNACTCA(IOTCA) OJTHO- HIIU JBYXIEIMOYCIHON(BIMH), THHEHHONR(BIMU) HITH
KOJIbLIEBOM(BIMH), €CTECTBEHHON (BIMH) UJIH CHHTETHYECKON(MMH) M HE HMEIOT
HHUKAaKOT'0 OrpaHUYCHUs 10 pasMepy. Hanpumep, Mosnekyna(pl) HyKICHHOBOMH(BIX)
KHCIOTBI(T) MOXET(IyT) HpeacTaBiaaTh coboit renomuyro JIHK, kJJHK, MPHK,
aHTHCcMbIcHOBYIO PHK, pubo3um unu Mansle natepdepupyromue PHK (siPHK),
mukpo-PHK, anraromups! unn xoporkue PHK, o6pasyromue mmunsku (shPHK),
tPHK unu nnunnsle asyxuenoyeunsie PHK, nin xoncrpyxiuio JJHK, koaupyiomyio
ykasanubie PHK, unmn xumeponnacte (Colestrauss u ap., Science, 273, 1996, cc.
1386-1389), unu antamepsl, KOPOTKHE HATHHAPOMHBIE IOBTOPEI, PETYJISPHO
pacnoyoxennsie rpynnaMu («CRISPR» s nanpasnsemoro PHK
calitcnenndudeckoro pacmenaenus JJHK) (Cong u ap., Science, 339, 2013, cc. 819-
823), umu PHK n JIHK. Yka3anHas(bie) MoJieKyna(bl) HyKJIEHHOBOH(BIX) KHCIOTHI(T)
MOX€ET(TyT) HMETh POPMYJIBI IIA3MHJ, KOCMHJ, HCKYCCTBEHHBIX XPOMOCOM,
BupycHo#t THK wmu PHK, JTHK 6akrepuodara, kogupyrouei 1 HeKoAupyomei
onnouenoyeynodt (MPHK) nnm nByxnenodeunoit PHK u onuronykneoruna(os),
KOTOpBIE BKJIIOYAIOT JI0ObIe H3BECTHBIE B JAaHHOM 061acTH MOAUQHUKALIMH B CaXapHOM
KapKace U/UJIH B OCHOBAHUSAX, yKa3aHHBIE BBIIIE, M 3’- WK 5’ -MoqupHKanHuu. B
HauOoJiee MPEANOYTHTENFHOM BapHAHTE OCYINECTBIEHHS H300PETEHNs HYKJIEHHOBAS
kucioTa npeacrasisger coboit PHK, 6onee npeanoururensro MPHK unu siPHK.

HyknennoBasi(bie) KucaoTa(bl) MOXET(TYT) COJEPXKaTh HYKICOTHIHYIO
NOCJIeA0BATEIBHOCTD, KOJUPYIOIYIO IOJMIIENTHI, KOTOPHIH JOJDKEH
SKCIIPECCHPOBATHCS B KJIETKE-MUIIEHH. MOXXHO IIPUMEHSTH METOABI, XOPOLIO
H3BECTHBIE CHIENHUAIMCTaM B JaHHOH 00JacTH, I KOHCTPYHPOBAHHMS PEKOMOMHATHBIX
MOJIEKYJI HyKJIEHHOBBIX KMCIIOT; CM., HAIIPHMEP, METOJMKH, ONHCaHHBIE Yy Sambrook u
ap., Molecular Cloning A Laboratory Manual, n3a-Bo Cold Spring Harbor Laboratory,
N.Y., 2001 u Ausubel u gp., Current Protocols in Molecular Biology, u3a-so Green
Publishing Associates and Wiley Interscience, N.Y., 1989.

B npeanoyTuTensHOM BapHaHTEe OCYIIECTBICHHS H300pEeTeHHs YKa3aHHAs
HYKJIEHHOBAs KHCJIOTA OPEACTABISET COOOH TepaneBTUYECKH HWIM (apMaleBTHIECKH
AKTHBHYIO HYKJIEMHOBYIO KHCJIOTa, BKJIIOUas BCE THIIBI HYKJIEMHOBEIX KHCJIOT H

MOHH(l)HKaHHﬁ, ONNHCAHHBIC BBIIIE U U3BCCTHBHIC CICHHAIHNCTY B JNaHHOH 06HaCTI/I,
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KOTOpPBIE MOT'YT OKa3bIBaTh TEPANEBTHYECKOE WU NpOodHUIaKTHUYECKOE aeicTBrE. B
I[EIOM, TEPANEBTHYECKHE HIH NPOQUIAKTHYECKHE ACHCTBUS MOXHO JOCTHTAThH ITYTEM
B3aMMOJCHCTBHUS HYKIEHHOBOM KHCIIOTHI C KIETOYHBIMH MOJIEKYIaMU HIIH
opranennamu. OHO Takoe B3aUMOJeHCTBUE MOXET, HAlIpUMep, aKTHBHPOBATE
BPOXIEHHYIO HMMYHHYIO CUCTEMY, YTO HMEET MECTO B ciydyae HeKOoTopsix CpG-
OJHUTIOHYKJIEOTHIOB U MOCJIEA0BATEIbHOH, CKOHCTPYHPOBAHHBIX IS CHENH(PHUECKOTO
B3aUMOJEHCTBHS C TOJI-NOAOOHBIMY B APYTHUMH BHE- WU BHYTPHKJIETOYHBIMH
peuentopamu. Kpome Toro, noriouieHue WM HHTPOAYKIIHUS HYKJIEMHOBBIX KHCJIOT B
KJIETKH MOXET MpeJHa3HAYaThCs IS SKCIPECCHH HYKJICOTHIHBIX
ITOCJICAOBATENBHOCTEH, TAKMX KaK I'€HbI, BXOASIIUE B HYKJICHHOBYIO KHCIOTY, MOXET
IpeHa3HavYaThCs I NOHMKAIOIICH PEeryIsiiui, MOTYaHUS HJIH BBHIKJIIOYEHUS
3KCIPECCHH 3HAOTEHHOIO I'€Ha B Pe3yJIbTaTe IPUCYTCTBUS BHYTPH KIETKH
UHTPOIYIUPOBAHHOHN 3K30r€HHOM HYKJIEUHOBOM KHCIOTHI HJIH MOXET
npeAHa3’HavaThes IS MOAUGUKALME YHAOTCHHBIX HYKJIEOTHIHBIX
[I0CJIE0BATENBHOCTEH, TaKOH KaK penapanius, IKCIH3UsL, HHCEPIUS UIH 0OMeH
BBIOpaHHBIX OCHOBAHMH HMJIU HOJIHBIX CETMEHTOB YH/JOTE€HHBIX HYKJICOTHIHBIX
IIOCJIEA0BATENBHOCTEH, HIH MOXET NIpeJHA3HAYAThCA I HHTephEepEeHIHH
(pakTHYeCKH ¢ JTIOOBIM KJIETOYHBIM IIPOIIECCOM B PE3YJIbTATE MPHCYTCTBHS BHYTPU
KJIETKM HHTPOAYLHPOBAHHOH 3K30I€HHON HYKJIEMHOBOM KHCIOTH. CBEPXIKCIPECCHS
HHTPOJyIIHPOBAaHHBIX 3K30T€HHBIX HYKJIEHUHOBBIX KUCIOT MOXET NMpeIHa3HAYATHCS IS
KOMIIEHCAIUH HJIU KOMILUIEMEHTAIMU SKCIIPECCHH DHAOTEHHOTO FeHa, MPEeXIE BCEro B
CiIy4ae, Korja S3HIOTeHHBIN I'eH ABJISeTCs Ae(hEKTHBIM HJIM MOJTYAIIHUM, YTO IPHBOIUT
K OTCYTCTBHIO IPOAYKTa F'€HHOH 3KCIPECCHH, MOJYYEHHUIO €0 B HEAOCTATOYHOM
KOJIMYECTBE MIIM IOJYyYEHHIO AePEKTHOrO MPOIYKTa HIIU MPOAYKTa C HApYIIEHHOU
dyHKIHEH, 9TO UMEeT MECTO B CIy4ae MHOIMX MeTa0OJHYECKUX H HACIEICTBEHHBIX
OonesHei, B TOM YHCIie THIIAa MYKOBHCIH103a, TEMO(HIHN HIH MBIIIEYHOM
auctpoduu. CBEpXIKCIPECCHS HHTPOIYIIHPOBAHHBIX 9K30I€HHBIX HYKJIEHHOBEIX
KHCJIOT MOXHT IIPEJHA3HAYATHCS TAKXXe IS MOJTYYSHHS IPOAYKTa IKCIPECCHH,
KOTOPBIH B3aUMOLEHCTBYET C JIOObIM 3HIOI€HHBIM KJIETOYHBIM MPOIECCOM, TAKMM Kak
pETysAIMs TEHHOH 3KCIPECCUHU, TPAHCAYKIUS CHTHAJIA H IPYTHE KICTOYHBIE
HPONECCH], HJIM NIPENATCTBYET eMy. CBEPX3KCIIPECCHS HHTPOLYIIHPOBAHHEBIX
3K30T€HHBIX HYKJIEHHOBBIX KHCJIOT MOXET MPEHA3HAYATHCS TAK)KE JJIS [OBBIIIEH S

HMMYHHOI'O OTBE€TA y Oprain3Ma, B KOTOPOM NPUCYTCTBYIOT HJIM JOJKHBI
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IPHCYTCTBOBATh TPAaHC(HEKTUPOBAHHBIE UIIH TPAHCAYIHPOBAHHEIE KIETKH.
ITpumepamu sBASIOTCS reHEeTHYECKass MOAU(DUKAIUS aHTUHTEHIIPE3EHTHPYIOIIHMX
KJIETOK, TAKMX KaK JE€HIPHUTHBIE KIE€TKH, I TOr0, YTOOBI OHM MOTJIH IIPE3€HTOBATh
AHTHICH, C LIE€JIBIO BAKIIUHAIIMHU. JI[pyTHMH nIpuMepaMHu SABJISIOTCS CBEPXIKCIPECCHUS
HUTOKHHOB B OIyXOJIAX JUIS TOTO, YTOOBI BBI3BaTh OIYXONbCIIeHpHIECKHiH
UMMYHHBINH 0TBeT. KpoMme TOro, cBepxaKnpeccHsi HHTPONYIHPOBAHHBIX 9K30T€HHBIX
HYKJICHHOBBIX KHCJIOT MOXKET MpeAHAa3HavYaTbCs s CO34AaHHS in vivo UIIH eX vivo
KPaTKOBPEMEHHO T€HETHYECKH MOAU(DHUIIPOBAHHBIX KJIETOK AU KICTOYHBIX Tepaluii,
TaKHX KaK MOAH(PULIHUPOBAaHHBIE T-KIETKH UM KJIETKH-IIPEIIIECTBEHHHKH, HIIH
CTBOJIOBBIE, HJIM JPYIrUe€ KJIETKHU JJi PEr€HEPAaTHBHOK MEIUIIHHEI.

JU1s BOCTHXXKEHHS] MOHMXKAIOUIEH perysiii, MOJYAHUS HIIM BBIKIIOYEHUSI
T€HHOW IKCIIPECCHH B TEPANEBTHUYECKUX LIEJISIX MOXKHO IPUMEHITh, Hantpumep, PHK-
naTeppepennuio (PHKI), ¢ ncnonszoBanuem pub0o3UMOB, aHTHCMEICIOBBIX
osmronykiaeotunos, tPHK, nnuaneix asyxunenouyeunsix PHK, npuuem yka3zannas
HOHMIKAIOLIas PEryIslus MOXET ObITh crienHpuueckoil uin HecnenupuIecKou s
IOCJEIOBATEIBHOCTH M MOXET NMMPUBOJUTH TaKXKe K KJIETOYHOH THbeNH, KaK B ciydae,
KOTJa B KJIETKH HHTPOLYLUPYIOT AnuHHbBIe AByxnenodeunsie PHK. [Tonmxaroras
peryJisius, MOJIYaHHE UM BRIKJIIOYEHHE JHIOICHHON HJIM paHee CyLIeCTBYIOMICH
IeHHOH 3KCIIPECCHH MOTYT OBITh ICHHBIMH IIPH JICYEHHH IPUOOPETEHHBIX,
HACJIEACTBEHHBIX MJIH CIOHTAHHO BO3HHKAIOIHUX O0JNe3Hel, BKIII0OYasi BAPYCHBIE
MHpEKIUN ¥ pak. MOXHO Ipeanoarate Takxe, YT0 HHTPOAYKIHIO HYKJIEHHOBBIX
KHCJIOT B KJIETKM HA IIPAKTHKE MOXHO IPUMEHSTH B Ka4eCTBe MPO(PUIaKTHIECKO
MEPBI I NPOGUIAKTHKY, HAIPAMEDP, BUPYCHON HH(EKIIMH HIIM HEOILIA3HH.
IoHmxaromyo peryiasinui, MOJIYaHHE HIIH BBIKJIIOYEHHE DHIAOTEHHON reHHOMN
SKCIPECCHH MOXHO OCYIIECTBIJISITh Ha TPAHCKPUIIITHOHHOM YPOBHE HJIH Ha
TPaHCISIIUOHHOM YpoBHe. CllelIHaiucTy B IaHHOH 00/1aCTH M3BECTHO MHOXECTBO
MEXaHH3MOB, U OHH BKJIIOYAIOT, HAIIPUMEP, SNUI€HHbIe MOOU(UKAIINH, H3MCHEHHS B
CTPYKTYpe XpOMaTHHA, U30UpaTeabHOe CBIA3bIBaHHE (PAKTOPOB TPAHCKPHUIILHMH C
IIOMOIIBIO HHTPOAYUHPOBAHHOM HYKJIEHHOBOM KHCIOTBI, THOPHIU3AIIKIO
HHTPOAYIIMPOBAHHON HYKJIEHHOBOH KHCIOTHI C KOMIIEMEHTPaHBIMH
nocnenosarenbHocTaMu B reaomHoi JIHK, MPHK mnu apyrux Bugax PHK myrtem
CIIapHUBAHM OCHOBAHHWH, BKII0OYasi HEKAHOHHUYECKHUE MEXaHHU3MBI CTIapUBaHUS

OCHOBaHHUH, TaKHe KaK oOpa3oBaHHe TPOWHOHN cUpan. AHATOTHYHO 3TOMY, MOXKHO
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OCYILECTBIIATh PENApIHUIO I'eHa, U3MEHEHHUsI OCHOBAaHMH HIIH MOCIEI0BATEIbHOCTEH HA
reHOMHOM ypoBHe ¥ Ha ypoBHe MPHK, Bkitouas nponyck 3x30H0B. 3MeHeHus
OCHOBaHHH HMIIH MOCJIENOBATENBHOCTENR MOXKHO OCYINECTBISATh, HAIPUMED, IIPUMEHSIS
HanpasigeMoe PHK caiitcnenuduueckoe pacmennenne JJHK nyreM Mexanu3MoB
pa3pe3aHus M CKJICHBAaHMs, B KOTOPHIX HCIOJb3YeTCS TPAHC-CILIAHCHHT, TPaHC-
CILJIaKCHHT C MOMOIIBIO PUOO3UMOB, XHUMepaIIacThl, Tpanc-crnaiicuur PHK,
OTIOCPEyEeMBIH CIINIaiCHMCOMOM, MIIM IPUMEHSISI HHTPOHBI rpynns! 11 unu
IepeHanpaBIeHHBIC MHTPOHBI, HIU IPUMEHSS HHCEPLUHOHHBIH MyTareHes,
OTIOCpElyeMBId BUPYCAMH, HIIM IPUMEHsIS HAlIPaBJIEHHYIO TeHOMHYIO HHCEPIIHIO C
HCHOJIb30BAHMEM CHCTEM NIPOKAPUOTHYECKHX, JYKAPHOTHYECKUAX U BHPYCHBIX
uHrTerpas. I1ockolbKy HyKJI€MHOBBIE KHUCIIOTHI ABJISIOTCS HOCHTEIAMHU
KOHCTPYKTHBHBIX 3JIEMEHTOB HUBBIX CHCTEM M IIOCKOJBKY OHH NPHHUMAIOT y4acTHE
BO MHOTHX KJICTOYHBIX IIPOLECCAX NMPSIMBIM HJIH KOCBEHHBIM 00pa3oM, TEOPETHYECKH
Ha 1000 KJIETOYHBIH IPOLECC MOXHO BIIMSTh IIyTe€M HHTPOAYKI[HHM H3BHE
HYKJICHHOBBIX KHCJIOT B KJIETKY. BaXXHO OTMETHTH, UTO YKa3aHHYIO HHTPOYKIIHIO
MOXHO OCYIIECTBJISATh HEMOCPEACTBEHHO i1 Vivo U €X Vivo B KYJbTYPbI KIETKH HJIH
oprasa ¢ Mmocjeayrllel TpaHCIUIaHTallueH yKa3aHHBIX MOIH(HUIIHPOBAHHBIX OPraHOB
WJIH KJIETOK penunuenty. KoMmmuekcsl, npennaraembie B HACTOAIIEM H300pETEHNH,
BKJIIOYAIOIINE HYKJIEHHOBBIE KUCIOTHI B KAYECTBE AEHCTBYIOIIMX BELIECTB, MOXKHO
IIPUMEHSTH JUIS BCEX ONMMCAHHBIX BBIIIE HEJIEH.

Komnosunus

Kak ykxa3ano BbllIe, KOMIIO3MLHS, IpejiaraeMas B H300pETEHHH, CONAEPKHUT
HYKJICHHOBYIO KHCJIOTY M KOMIIOHEHT, KOTOPBIH CONEPKHUT OJUTO(aJIKHIIEHAMHUH), T1I€
KOMIIOHEHT BBIOpaH H3:

a) OIATOMEpa WM HOJHMEpa, CoAepxKaliero MHoxecTBo rpynn ¢popmyis (1) B

KauecTBEe OOKOBOH LeNu U/MIHM B Ka4eCTBE KOHIIEBOM I'PYIIIBL:

R2 R*
| I
——N—{CH;—(CHp)z—N—[CHy—(CH,)s—N]}57—[CHz—(CH,)s—N]7—R®
R3 RS ( 1 I)

2 6
rIe nepeMeHHsle a, b, p, m, n 1 R™-R" uMeroT ykazanHsle BhILIE 3HAYEHHS,

BKJIrO49asa IIpEeANOYTHTCIBHBIC BAPDHUAHTHI U NPCKAC BCCIro NPCANNOUYTHTEIIbHBIE IFPpYNIIBI
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dopmyin (Ila)—(1Id); u rne oMH MM HECKOJIBKO ATOMOB a30Ta, yKa3aHHbIH(bIX) B
dopmyie (II) MmoxeT(ryT) 6BITH IPOTOHUPOBAHHBIM(M) ¢ 00pa30BaHMEM KaTHOHHO#
rpynns! ¢popmyisl (II);

0) onuromepa UM NMOJUMEPA, COJEPKAIETO MHOXeCTBO rpymnn Gopmyinsl (I111) B

Ka4eCTBE MOBTOPAIOIIHUXCSH 3BCHBECB!

R2 R4
I I
——N—{CH—(CHy)z— fl‘l—-[CHz—(CHz)b— N]p}r?\—"[CHZ_(CHZ)a_T]ﬁ—

R R® (1)

T NepEeMeHHBIe a, b, p, m, n K R%-R umeror yKa3aHHBIE BBIIIE 3HAYCHHA,
BKJIIOYast IPEANOYTHTENBHBIE BADHAHTHI M MIPEKAE BCEr0 MPEINOYTHTEIbHBIE IPYIIEI
dopmyn (Illa)—(1IId); u rae oauH MK HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(BIX) B
dopmyie (III) moxer(ryr) 6BITH IPOTOHHPOBAaHHBIM(K) ¢ 06pa3oBaHKEM KaTHOHHOI
rpynns! popmyast (I11); unu

B) JIMIIHUI0U M, KOTOPBIH HMeeT CTPYKTypy hopmyisr (IV):

R? R4
R'— 'L—— {CH—(CHp)z— T_[CHZ_(CHz)b_'L]p}m_[CHZ“(CHZ)a— T]n_ R®
R3 RS (IV)
rie nepeMeHHsie a, b, p, m, n U R'-R® umeror yKa3aHHBIE BBIIIE 3HAYCHUS,
BKJIIOYas NPEANOYTUTEIbHBIE BADHAHTHI U NMPEXKIE BCEro MPEAMOYTHTENbHEIE
cTpYKTYpsI popmyn (IVa)—(IVc); u rae oauH HIM HECKOJIBKO aTOMOB a30Ta,
yKa3aHHbIHA(bIX) B popMmyie (IV) MoxeT(ryT) ObITh IPOTOHHPOBAHHEIM(H) C
obpa3oBaHMeM KaTHOHHO# rpynmnsl popmynst (IV).

N306peTeHne OTHOCHTCS TaK)ke KOMIIO3UIIMH, KOoTopast coctoutT u3 PHK,
npeanoydTuTesbHo oaHonenoueynoi PHK, rakoit kak MPHK, u xomnoHenTa,
COJlepXKaIIEro OJMro(anKuieHaMUH), BEIOpaHHBIH U3 KOMIIOHEHTOB, YKa3aHHBIX B
INOANYHKTaX a)-B), BKJIIOYAst UX IPEANOYTUTENbHbIE BapuaHTh. OQHAKO KOMIIO3HIUS
MOXCT COIEPKATh TAKXKE JAOMOTHUTEIbHbIE KOMIIOHEHTHI, HAIPAMEP, KOMIOHEHTHI

JUls TUIIMAHON mpernapaTUBHONW (OPMBI H/HIIM KOMIIOHEHTHI, 00Jiafalomue
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s dexTopHO# PpyHKIMElH B nponecce BBeneHus PHK, npeanoyTutenbsHo
onnonenoueuno PHK, takoit kaxk MPHK k xneTke unu B KieTke.

Kak 10/0KHO OBITE 04€BHIHO, KOMIIO3HIIHH, NIpeiiaraeMble B H300pETEHNH, KaK
npasuio, obecneyuBaioT acconuaiuo PHK, mpeanodrurensHo 0qHOLEN0YeyHOMH
PHK, taxoii xax MPHK, ¢ onuromepom, mosumMepoM uUiaH JIHIIHAIOHAOM H
HEO00sA3aTeIbHBIMH JPYTHMH KOMIIOHEHTaMH, KOTOPbIE aCCOIIMUPOBAHEI B KOHEYHO
CcyOCTaHIIMH, KOTOpas ABIAETCS NJOCTATOYHO CTAOMIILHOM Il TOTO, 9YTOOB!

MO AEPKUBATH ACCOLMANHIO TPEOYEMBIX COOTHOUIEHUH YKa3aHHBIX KOMIIOHEHTOB
BILUIOTH J0 JOCTHXEHHUS OHOJIOrHYECKOH MUIICHH WK OKPYXXEHHUS OMOJIOrHYECKOi
MHIIEHH B niponecce 06paboTKH, HaIpHMeED, B IPOLecce BBEACHUS TPeOYEMBIM IIyTeM
PHK, npeanoururensno oxnonenoyeynoit PHK, takoi xkax MPHK.

H3-3a mpucyTCTBHSA aMHHOTPYIIII, KOTOPBIE MOT'YT IIPOTOHHPOBATHLCH, B
OJIMTOMepax, IMOJIMMepax WM JIMIHAOUIAX, IIpelaraeéMbIX B H300pEeTEHHH,
yKa3aHHbIC OJINTOMEDEI, IIOJIMMEPBI HIIH JIMITHAOUIbI MOTYT COJEPKATh KATHOHHBIE
3apssl rpynn Gopmyins (II) mam (III) unm B crpykrype dopmyinst (IV), B pesynbraTe
9EeTO0 OJIUTOMEPBI, IIOJTUMEPHI MIIH JIMITHIOUIABI 00pa3yl0OT KaTHOHBI, KaK IPaBHIIO,
OJIMTO- HJIH NOJIMKATHOHEI, COJEpKAIHe MHOXKECTBO KATHOHHBIX I'PYIII B
HPHUCYTCTBHH IPOTOHOB, HAIPUMED, B BOJIE UM BOIHBIX PAaCTBOPaX, HIIH B
IPUCYTCTBHHU OTAAIOLIEH MPOTOH KUCIOTHL. Tak, NpeanouYTHTENLHO KOMIIO3HIMS,
npeaiaraeMas B H300peTeHHH, COEPKHUT MIIH COCTOMT M3 KoMIuiekca PHK,
npeanoututenbHo onHonenovdeynoit PHK, takoit kak MPHK, u xarnonsoro
OJIITOMeEpa, IOJIMMEpPa HIIM JIMIHI0Ua, IpejiaraeMoro B n3ooperenuu. Kak 101kHO
OBITH OYEBHIHO, KATHOHHBIN ONUTOMED, IOJMMED HIIM JTHIHIOUI H AaHHOHHAS
HYKJICHHOBAs KACJIOTa, KaK IPAaBUJIO, ACCOLIMHPYIOTCS IIYTEM 3JIEKTPOCTATHYECKOTO
B3aUMOJIEHCTBHS ¢ 0Opa3oBaHMEM Takoro koMimiekca. OQHAKO B 3aBHCHMOCTH OT
cnenupuyYecKoil CTPyKTYpHI OJIATOMepa, IoIuMepa Wik aunuaouna u PHK,
npeanoyruTenbHo oanonenodeynoit PHK, rakoit kaxk MPHK, apyrue ocaoBanubie Ha
CHJIE IIPUTSKEHMS B3aUMOACHCTBHS, BKJIIOYask BOJAOPOIHEIE CBI3H H KOBAJEHTHBIE
CBSI3H, MOI'YT TaK)X€ IIPUHUMATH y9aCTHE B CTAOMIH3ALMH KOMILIEKCA.

B xoMno3sunuax, npejiaracMelX B HaCTOSIEM H300PETEHHH, OJIUTOMED,
nonumep miH nunuaoun u PHK, npennoururensHo oguonenoyeynas PHK, takas xak

MPHK, MoryT conepxarbcs, Hanmpumep, IPH TAKOM COOTHOLICHHH MacChl OJIATOMEDA,
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[oJIUMeEpa WK ITHIHAONa/Macchl HyKJIEHMHOBO#M KHCIOTH (Mac./mac.), kak 0,25/1—
50/1, mpennoururensro 0,5/1-30/1, 6onee npeanoururensuo 1/1-20/1.

Boiiee npeanodYTuTeNnsHO B Cllydasx, KOra KOMIO3HIHKS COAEPKHAT KOMIIIIEKC
PHK, npeanoururensao ognonenoyeunoit PHK, Ttaxoi xak MPHK, u xaTHuoHHOTO
OJIMroMepa, NoJIMMEPA MIIH JTHUIIHA0NAA, TIpeajaraeMplii B H300peTEHHUH,
OTHOCHTEJIbHBIE COOTHOIIEHHS OJINTOMEpa, nojimmMepa Wik aunugousa u PHK,
npeanodTuTenbHo oqnonenoyeunon PHK, takoit kak MPHK, B koMno3umusx,
npeajaraeMbiX B H300pEeTE€HHH, MOKHO BBIOHPATh, YUUTHIBasl CTENEHb HEHTpaIU3AIUH
obmero 3apsga. B PHK, npeanourutensuo oanonenoueunoii PHK, takoif kak MPHK,
KOTOpYIO BBOAAT B BuAe KoMmiaekcoB PHK, npeanoururensno ogquonenovyeunoit PHK,
Takoi kakx MPHK, ¢ kaTHOHHBIM OJTMroMepoM, OJIMMEPOM HJIH JTHUIIHAOHAOM, KaK
IPaBUJIO, KATHOHHBIA OJTHTOMEp, NOJIHUMED WIH JIMITUIOU CMEIIMBAIOT C JAHHBIM
xonuuecTBoM PHK, npeanoururensuo ognonenoveunoit PHK, takoit kak MPHK, B
TaKOM KOJIHYECTBE, KOTOPOe 00€CIeYynBaeT 10 MEHbIIEH Mepe HeHTpaIn3aIuio
oTpunareabnbix 3apsagos PHK, npeanouturensHo cBepXKOMIIEHCAHIO
oTpunaTtenbHbIx 3apsaoB PHK.

IIpreMnemMblie COOTHOINEHHS MEXY KATHOHHBIM OJJMTOMEPOM, MOJHMEPOM HIIH
munuaouaom ¥ PHK nerko MoxHO onpeaensiTe ¢ MOMOLIBIC aHAIU30B 3aJ€PXKHBAHKS
B rejie, METOAOB ralmieHUus! GIyOpEeCUeHI[UH, TAKUX KAK aHAJU3 BHITECHEHUS/TalllCHUS
OpoMHIa STUAMS, IyTEM H3MEPEHUS pa3sMEPOB YACTHI] U 3€Ta-IOTEHIHAA.
IIpuemneMble COOTHONIEHHS MEXY OJIMTOMEPOM, MOJIMMEPOM min nunuaong 1 PHK,
KaK MPaBHJIO XapaKTEPU3YIOTCS MO MEHbILICH Mepe YaCTUYHBIM, MPEMOYTHTEIHHO
nonaHbIM 3afepxuBanveM PHK, Bxoasimeit B KOMIUIEKC ¢ KATHOHHBIM OJIMTOMEPOM,
TIOJIAMEPOM HIIH JIMIIHIOUAOM, IPH OCYINECTBICHHH 3JIeKTpodope3a B arapo3HoM
rejie, BHICOKOH CTENEHBIO QIIyOpECEHTHOTO ralieHus KpacuTelel, TAKMX KaK OpoMH/
s>tuaus, RiboGreen umn YOYO, Berpoennsix B PHK, unu o6paszoBanueM
(HaHO)9acTHII TIOCJIE CMEIIEHHUS OJIMroMepa, noimMepa uiu aunugouna u PHK. s
XHMHYECKH XOPOIIO OXapaKTEPH30BaHHBIX KaTHOHOB PACCYHTAHHOE COOTHOIIEHHE
N/P sBnsercs npueMiaeMbiM $HaKTOPOM IS BEIGOpA B ONPENETEHUS OTHOCHTEIbHBIX
COOTHOILEHHH onuromMmepa, noaumepa win punugonaa u PHK. Cootaomenue N/P
0003Ha4YaeT MOJIIPHOE COOTHOLICHHE CIIOCOOHBIX MMPOTOHUPOBATHCS aTOMOB a30Ta B
rpynnax ¢popmyist (II) (Mau ee IpeAnoYTHTENBHBIX BapHaHTaXx), B rpynmnax (popMyJisl

(IIT) (unu ee npeANOYTHTENBHBIX BapHaHTaX) WK B CTPYKTypax Gpopmyns! (IV) (uau
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ee IMPEeANOYTUTEIBHBIX BADHAHTAX) OJIUTOMEpa, HOTMMEepa HITH JHIIHIOUA,
IpeaIaraeéMoro B HaCTosIeEM H300peTeHuH, U pocdartueix rpynn PHK B xoMnosuuum,
npejiaraeMoi B HacrosmeM u3obpeTenun. CoorHomenue N/P sBiaseTCs NpAHATEIM
napaMeTpoM Ul XapakTepHu3aluuu yka3aHHbIX koMmiuekcoB PHK ¢ kaTHOHHEBIMH
HOCHUTEJISIMH, H CIIEIHAIUCTY, H3y4aloleMy HACTOSIIYIO 3asiBKY, JOJDKHO OBITh
OYCBHIHO, YTO, HAIIPHUMEDP, ATOMBI a30Ta B aMHUJHBIX CBSI3SX HE PACCMATPUBAIOTCS B
Ka4ecTBE CIIOCOOHBIX K NPOTOHHMPOBAHHUIO aTOMOB a30Ta. B cilyyae KaTHOHHOTO
OJIMTOMepa UM nojauMepa cootnomenue N/P yno6Ho paccuuTteiBaTh, HanpuMep, C
UCHOJIB30BaHUEM (POpPMYITBI

WP X n Waa

N
P Myy  Myge

B KOTOPO# W, 0003Ha49aeT Maccy OJMroMepa Wid MoIuMepa, n 0603HavaeT
KOJIMYECTBO 06/1aJaI0IUX CIIOCOOGHOCTHIO K IPOTOHHPOBAHKIO aMUHOTPYIIN Ha
MOBTOPSIIOIIEE 3BEHO, My, 0603HaYaeT MONEKYISIPHYIO Maccy OBTOPSIOLIErO 3BEHA
(BKITIOYas IPOTOMBOHOHBI), Wp, 0603Ha"aeT Maccy PHK u My,s. 0603Ha9aeT cpennion
MOJIeKyNsIpHyIo Maccy HykneotunoB B PHK, koropas cocrasnsier 346 B ciiyyae PHK.
B 6unapupix komiuiekcax nonukataon/PHK, npennasnadennsix pis Beenenus PHK,
npeanaraeMbeiXx B H300peTeHHH, IPEANOYTHTEIHHO ClIEyeT UCIOIb30BaTh
OTHOCHTEJIbHBIE KOJNYECTBA OJIUIroMepa, nonuMepa uinu nunugouna u PHK, koropeie
obecneunBaroT cooTHomenue N/P, npu KoTopom KoHeuHas GHHApHAsS KOMIIO3HMIUSL
HMeeT MOJIOKHUTENBHBIN 3eTa-MoTeHnHan. [ KOMIO3UIUH, COAepXaIel THITUIOM
dopmyast (IV) n PHK, cootHomenue N/P yno6HO pacCYHTHIBATE, YYHTHIBAS
KOJIMYECTBO 00J1aJal0KX CIOCOOHOCTHIO K MPOTOHUPOBAHMIO aTOMOB a30Ta B
JTUNHUAOHUIE UM KOJHYECTBO MOJIEH JIMITU0UA, IPUMEHIEMBIX B KOMIIO3ULIMHU. B
KOHTCKCTE HACTOAIIETO HU300pETEHHS B OUHAPHBIX KOMIIO3HIIHNAX, IPENIATa€MEIX B
HACTOAIEM H300pETEHHH, IPEANIOYTHTENBHBIMHU IBIAIOTCSA cooTHomeHUs N/P ot 1 10
100, 6onee npeANOYTHTENBHBIMHE SIBISIOTCS cooTHOoLIEHHs N/P o1 3 1o 60 u Haubonee
IPEeAIMOYTUTEABHBIMH SBJISIOTCH COOTHOMEHMS N/P ot 4 no 44.

Komnosunus, npeanaraemasi B B©300peTeHHH, HEOOA3ATENBHO CONEPKHT
JOTIOJTHUTEIPHBIE KOMOOHEHTHI JJIs JIMIIHAHON NpenapaTuBHOU popmbr. Hanpumep,
KOMMO3HIHs, coaepxaias Junuaoua Gpopmynsr (IV) unu ee npeanoyTuTensHbe

BapHaHThl, BKIIovaromue Gpopmynsl (IVa)-(IVc), comepxuT Takxe JTHIUILI, TAKHE KaK
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xonectepun, DOPE (nuoneundocdaruaunsranonamun), DOPC
(nroneundocdaruaunxonnn) unu DSPC (gucteapounpochaTuuixonun), KOTOPHIE B
HAy4YHOH JIMTEPAType Ha3bIBAIOT XENNEPHBIMHU JUNHAaMu, u/unu [T unupoBannsie
JTUIKABI TIOO0T0 APYroro JUMNUAA, IPUMEHSIEMOTO IS IIOJyYE€HHS JIMIIOILIEKCOB.
IIpenmoYTHTENEHBIME XEINEPHBIMHE JTHIHAMU B KOHTEKCTE HACTOSIIEr0 H300peTeH S
sBisitores xosnectepud, DOPE, DOPC u DSPC. B HekoTOpBIX BapuaHTax
OCYILHECTBIEHHS H300pEeTEHU KOMIIO3UIIHS, COJepKaLIas TUIIHI0M, BKIIOYAeT
JUNHUAOUA B KosinvecTBe npumepHo 40-60%, xonecTepuH B KoJndecTBe HpuMepHO 40-
60% u IIOT'unupoBaHHBIil MUK B KOJIHYeCTBE NpuMepHO 5-20% (B Mac. mpoHeHTax
B [IepecyYeTe Ha MacCy BCEHW KOMIIO3HMIIMH). B HEKOTOpHIX BapHaHTaX OCYIIECTBIICHHS
U300pETeHHs KOMIIO3HUITNS, COACPIKALIAst JUITHIOM L, BKIKOYAET JIMIINIOU B
KonuyecTBe npuMepHo 50-60%, xonecTtepuH B kosmuecTBe npuMepHo 40-50% u
II3T'unupoBanHblil TUNUA B KOJHYECTBE NPUMepHO 5-10%. B HEKOTOPHIX BapHaHTax
OCYHIECTBJIEHUS H300PETEHHUS] KOMIIO3HIUS, COAEpKaIlash JUIHOK A, BKJIIOYAcT
JUNHUAOUN B KoauuecTBe npumepHo 50-70%, xosecTepuH B KOJIHYeCTBE npuMepHO 20-
40% u IIOT'unupoBaHHBIi MUK B KOTHYECTBE IprMepHO 1-10%. B HekoTOpEIX
BApHAHTaX OCYIIECTBJICHUS U300pETEHUS KOMIIO3HUIIHS, COEepPKAIAs JIMITHIAOM,
BKJIIOYAET JIMIUJIOU] B KOJIH4YecTBe pUMepHO 60-70%, X0NeCTEPHH B KOJIMYECTBE
mpuMepHo 25-35% u [I2T unupoBaHHBIM JIMIIU B KOJUYECTBE TIPUMEPHO 5-10%.
KoMmo3uuuio MOXHO MPUTOTABIUBATE € IIOMOLIBIO JIIOOOI0 H3 METOJ0B, H3BECTHBIX B
JaHHOM obyiacTu (HampuMmep, onucaHHbIX ¥ Akinc u ap., Nat Biotech, 26, 2007, cc.
561-569; Akinc u ap., Mol Ther, 17, 2009, cc. 872-9; Love u ap., PNAS, 107, 2010,
cc. 1864-1869; US 8450298, WO 2006/138380). Komnnexcst PHK/nunugoun Mmoryt
06pa30BEIBaTh YACTHUIIE], KOTOPHIE MOXHO IPUMEHATH 1 BBeaeHus PHK,
NnpeaAnoYTuTenbio oaHonenoueynoir PHK, takoi kak MPHK, B kietku.
MHoro4KcIeHHbBIE INIHAOUAHBIE MOJIEKYIIBI MOTYT aCCONMMUPOBATLCS C MOJIEKYJIOM
PHK, npeanouturensHo oanouenovyeydoit PHK, rakoit kak MPHK. Hanpumep,
KOMILIEKC MOXET BKI0o4aTh 1-100 nunuaouansix monekyn, 1-1000 mtunuaonaHbIxX
Monekyl, 10-1000 nunuxonnnsix Moaekya win 100-10000 tunugouHbIX MOJIEKYIL.
Kommieke (M)PHK u nunuaona MoxxeT 06pa3oBbIBaTh 4acTHIly. J[HaMeTP YACTHIL
MOXET HaXOQHUThCs B AMana3zoHe, Hanmpumep, ot 10 go 1200 um, 6oee
IPEAIIOUYTUTENBHO IHAaMETP 4aCTHIl HaXOAUTCs B auanasone ot 10 o 500 aM u

HanOosiee npeanoyTuTeabHO oT 20 10 150 HM.
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KoMnosunus, npeanaraemMas B U306peTeHHH, HEOOI3ATEIBHO COAEPKHUT
KOMIIOHEHTEI, KOTOpbIe 001aai0T 3¢ (heKTopHO# (pyHKIMEH B IpoLiecce BBEACHHS
PHK, npeanournrensHo oanonenoyeynoit PHK, rakoit kak MPHK, k kieTke wiu B
KJIeTKe. YKa3aHHble KOMIIOHEHTHI MOTYT NPEACTaBIATh cO60H (HO HE OrpaHUYHUBAsACEH
TOJIbKO MMH) ITOJIMAaHHOHBI, TUIIHABI, ONTUCAHHEIE BbIIIE, IIOJUKATHOHBI, OTIIMYHBIE OT
NPUCYTCTBYIOIIHX OJIMIOMEPOB, IIOJIMMEPOB UK IEHIPHUMEPOB, BKIIIOYAs KATHOHHBIE
NENTHABI, 3ALHINAIONINE OJTUIOMEDPHI HIIM NOJTHMEPSHI, ITOJOKCaMephl (KOTOPHIE
Ha3bIBAIOT TAKXKE IUTIOPOHHKH), NOJOKCAMHUHBI, HAIleJIMBAIOIIHNE JUTAHIBI,
9HJIOCOMOJIHTUYECKHE areHThl, IPOHUKAIOIIHE B KJIETKY U CHTHAJbHBIE TIENTHIBI,
MariuTHbIC H HEMarHuTHBIC HAHOYACTHIBI, MHrHOuTOpsl PHKa3k1, diyopecueuTHbie
KpacuTeld, paIiMOU30TONbl HIM KOHTPACTUPYIOIHE areHTh! I MEAULMHCKOM
Busyanusanuu. [long noustue «aydpdexropnas pyuxius» noanagaer mobas GyHKnus,
KOTOpas MOAAEPKUBAET JOCTHXKEHUE TpeOyeMoro 6uostoruyeckoro aeictaus PHK,
npeanodTuTebHo ogHounenoyeunod PHK, takoi kak MPHK, Bxoasmen B
KOMIIO3HIIHIO, Ha OHOJIOTHYECKON MHUIIEHH, B FOHOJOTHYECKON MHUIIEHH WM B
OKpYXeHMH OHolorndeckoi Munenu. Hanpumep, KOMIO3KUIMH, ISl BBEJCHUS
HYKJICHHOBBIX KHCJIOT, IPUTOTOBINBAIOT TAKUM 00pa3oM, YTO OHH COJAEPXKAIU
HEKOJIMPYIOIIHE HYKJIEUHOBBIE KHCJIOTHI WM TOJTHAHUOHEI, HE OTHOCSIIUECS K
HYKJICHHOBBIM KHCJIOTaM, B KauyecTBe MaTepuanoB-Hanoaautenei (Kichler u gp., J
Gene Med, 7, 2005, cc. 1459-1467). Yka3anHble MaTepHaIL-HAIOJIHUATEH MOKHO
IPUMCHSATH AJI CHHXKCHHUS A03bl HYKJICHHOBOH KHCIIOTHI, o0agatoneii TpeGyeMbpiM
OHMOJIOTHYECKUM JIefiCTBHEM, NOIAEPKUBAs IIPH 3TOM YPOBEHb MM CTENEHb ACHCTBHS,
IOJIy4aeMOT0 NPH NPHUMEHEHHH HYKJIEHHOBOH KHCIOTHI B 60Jiee BRICOKOH 103€, IIPH
OTCYTCTBHMH YyKa3aHHOI'O MaTepHaia-HanojaHuTens. [1o1HaHrOHEl, HE OTHOCSIIHECS K
HYKJICHHOBBIM KHCJIOTaM, IPUMEHSIN TaK)XKe IS JOCTHKCHHS IPOJIOHTMPOBAaHHOM
TeHHOI 3KCIIPECCHH in Vivo ¢ NOHUXKEHHOH TokcuyHocThIo (Uchida u ap., J Control
Release, 155, 2011, cc. 296-302). KoMno3unuu, npeaiaraeMele B HaCTOSIIEM
1300pETEHHH, MOTYT COAEPKATh TAK)Xe KATHOHHBIE, AHUOHHBIE HJIM HEHTpanibHBIE
JUNHJBI, HAOPUMED, B ciy4ae nunonoiaumiekcos (Li m Huang B: «Nonviral Vectors
for Gene Therapy», u3a-Bo Academic Press, rnasa 13, 1999, cc. 295-303).
JlunonmonHIIeKCHI I1eecoo0pa3Ho MONyYaTh U3 NPEIIaraeMbIX B HACTOSIIEM
U300pETEHMH MTOJIUMEPOB, COOTBETCTBYIOIUX Popmynam (1) u (I11), ¢

npeajlaracMbeIMH B HaCTOSLIEM H306peTCHHH JJHINHAOHIaMH, COOTBETCTBYIOLIHMH
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dopmyne (IV). Kpome Toro, KOMIno3uuuu, npejjiaraeMole B HaCTOSAIIEM H300peTEHHH,
MOTYT COJIEPKAThH OJIUIO- HJIH [IOJIMKATHOHBI, OTJIIMYHBIE OT COAEepKaLIUX
OJINTO(aMHHOAJIKUIIEHBI) KATHOHHBIX OJIUTOMEPOB, IMOJHMEPOB MM JIMIHIOHIOB,
IpeyiaraeMbIX B HaCTOALIEM H300peTeHun. Takue NJONMOJTHUTENbHBIE OTHKATHOHBI
MOXHO NPUMEHATE JJIs JOCTHXKEHHS TpeOyeMoil CTeNeHH YIIOTHEHHS HYKJIEUHOBOI
KHCJIOTBI MJIM B CJIy4ae HOJHMKATHOHHBIX NENTHAOB OHH MOI'YT 00/1aJaTh OIIMCAHHOM
paHee curHajbHo# GyHKIMeH saepHoM nokanuzanuu (Ritter u ap., J Mol Med, 81,
2003, cc. 708-717). 3amuTHbIE IOTUMEPHI, TAKUe KaK moJu(3THIeHTIMKO0Ib) ([121),
MOIYT TaK)X€ BXOIAUTh B COCTAB KOMIIO3HIINH, IpeIjiaraeMblX B HACTOAIIEM
H300PETEHHH, U UX YACTO MPUMEHSIOT JUIA CTaOMIIM3aIUH [IOJUILIEKCOB U
JHIIONJIEKCOB C HEJIBIO 3alIUThl OT arperanuy W/UiH HeXelaTeIbHBIX B3aUMOAEHCTBHIT
B OHOJIOTHYECKOM OKPY)KEHHHU (OIICOHU3ANMS), HAIIPUMED, B3aUMOAEHCTBHI C
KOMIIOHCHTaMH CBIBOPOTKH, KJIETKAMH KPOBH MJIM BHEKJIETOYHBIM MaTPUKCOM. 3aIUTy
MOXHO NPUMEHATH TaKXe JJIl CHHKEHHSI TOKCUYHOCTH KOMIIO3UIIUM, COJIEpKAaIUuX
HyknenHoBble kucnoTHl (Finsinger u np., Gene Ther, 7, 2000, cc. 1183-1192).
3amuTHBIE TOJUMEPHI, Takue Kak 191", MOXXHO KOBaJIEGHTHO CBA3HIBATH
HEMOCPEACTBEHHO C NOJIUMEPAMHU UIH JIUIUIOUIaMH, IIPEJIaraéMbIMH B HACTOSIIEM
u3o06perenuy. CBA3bIBAHME MOXHO OCYILECTBISATH B IOJUMEPHOM KapKace,
HOPEAMOYTHTENLHO, €CJIM 3TO BO3MOXKHO, C KOHIIEBBIMHU IPYNTIAMH ITOJTHMEPHOTO
KapKaca uiy aenapumepa. OJHaKo CBA3BIBAHHE MOXHO OCYINECTBISATh TAKXKE, ECIIH
3TO BO3MOXHO, ¢ amuHorpynnamu gopmyn (II), (IIl) u (IV).

YCTaHOBJIEHO, YTO NTOJUBUHUIIbHBIC IPOU3BOAHEIE, Takue Kak [1BI]
(MONMMBMHHUIIIHPPOIHIOH) U HOJOKCAMEPHI, MOXHO PUMEHATH VISl YCHICHUS
TpaHC(eKIKHU 1oce BHYTPUMBIIIEYHOU HHbeKuud (Mumper u ap., Pharm Res, 13,
1996, cc. 701-709, Lemieux u ap., Gene Ther, 7, 2000, cc. 986-991), u nosToMy HX
MOXHO NPUMEHATDH ISl BKIIOUYECHHSI B KOMIIO3UIINH, IPEAiaraeMble B HACTOSIIEM
H300pETCHUH.

Hanenuparomue JIUranipl, BKJIOYass aHTUTENA, BXOASINME B KOMIIO3HIIUH IS
BBEICHHS HYKJIEHHOBBIX KHCIOT, MOXKHO IIPUMEHSATH JUIS NPEeANOYTHTEILHON U
yiny4qiieHHo# TpaHcdekiuu kineTok-mumenei (Philipp u Wagner B: «Gene and Cell
Therapy — Therapeutic Mechanisms and Strategy», 3-e u3a., rnasal5, uzg-so CRC
Press, Taylor & Francis Group LLC, Boca Raton, 2009). Hauenusaromuii 1uragj

MOXET MIPEACTABJIATH coboii mobdoe COCIMHCHHUE, KOTOPOC IPUAAET KOMIIO3UL KM,
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npeaaraéMbIM B HaCTOSINEM H300peTeHNH, PYHKIHIO paclio3HaBaHus H/HIH
CBSI3BIBAHHS MHUIIEHM NPSIMBIM HJIH KOCBEHHEIM 00pa3oM. B HaubGonee obmux
TNOHATHSAX MHILICHb MPEACTABIAET COOOH OnpeeIeHHYI0 OHONIOrHYECKYIO CTPYKTYPY,
C KOTOPO# HaleTHBAIOIUMA JIHTAHA MOXKET CIELU(PHIECKH CBA3BIBATHCS IIyTEM
MOJIEKYJISPHOT'O B3aHMOJEHCTBHS, U NIPH 3TOM YKa3aHHOE CBA3BIBaHHE AOJKHO, B
KOHIIe KOHIIOB, IPHBOJUTH K IIPEANIOYTHTEIIFHOMY HaKAIUIHBAHUIO HYKJIEHHOBOM
KHCJIOTBI, BXOAAIIEH B KOMIIO3ULIMIO, B TKAHU-MHIIIEHH H/HIM Ha HUJIU B KJIETKE-
MHIIEHH. AHAJIOTHYHO IIOAXO0AY, ONUCaHHOMY g nenei I101, Hanenusaroomue
JIUTaH/ABl MOXHO CBSI3BIBATh C KOHIIEBBIMH IPYyNINaMHi HOJIMMEPHOI'O KapKaca HIIH
AeHapuMepa. OAHAKO CBA3BIBAHME MOXXHO OCYIIECTBIISITH TAKXKE ¢ rpyNnamMu GopMy
1D, dI) = (AV).

Kpome Toro, neHHBIMH KOMOOHEHTaMH KOMIO3HIIHH, IpeJIaraéMbIX B
HACTOSAIIEM H300PETCHHH, SBISIOTCS YHIOCOMOJIMTHYECKHME areHThl, TAKHE KaK
sHpocomonuTuieckue nentuasl (Plank u ap., Adv Drug Deliv Rev, 34, 1998, cc. 21-
35), unu moboe Apyroe CoeqHHEHHE, KOTOPOE MOXHO IPHMEHSTh IS
BBICBOOOXK/I€HHS U3 D9HIOCOM BKJIIOUYECHHON B PE3yJIbTATE HAOLMTO3a HYKICHHOBOI
KHCJIOTBL. AHAJIOTHYHO 3TOMY, IPOHHKAIOIIUE B KJIETKH NENTHAB (B JPYroM
KOHTEKCTe H3BECTHBIE TAKXKe KaK NOMeHHl 6enkoBoi Tpancaykiuu) (Lindgren u ap.,
Trends Pharmacol Sci, 21, 2000, cc. 99-103) MoryT npeacTaBiars co6oit neHHbIe
KOMIIOHEHTHI KOMIIO3UIHH, IPEAJIaraeéMbIX B HACTOSAIIEM H300PETEHHH, IS
OTIOCPEIOBaHMs BHYTPHKIECTOYHOTO BBEJCHUS HYKJIIEHHOBOM KHCIOTHL. Tak
Has3biBaeMpli TAT-eNTHA OTHOCHTCS K 3TOMY KJIacCy, M OH Takxe obi1aaaer
dynxuueit snepHoit oxanuzanuu (Rudolph u xp., J Biol Chem, 278, 2003, cc. 11411-
11418).

MaruuTHble HaHOYACTHIIBI, KOTOPBIE MOXKHO BKJIIOYATh B KOMIIO3HIHH,
IpeJaraeMble B HACTOAIIEM H300pETEHUH, MOXKHO IPUMEHATH IS GU3UYECKOTO
HanpaBJICHHOrO BBEJCHHS 110/ ACHCTBHEM MAarHUTHOM CHJIBI M IS PE3KOrO
NOBBIIIEHHS 3P PEKTUBHOCTH NEPEHOCA HYKIEHMHOBBIX KHCIIOT, MEXaHHU3MA,
H3BECTHOTO Takxke kak Maruutodpexuus (EP1297169; Plank u ap., Adv Drug Deliv
Rev, 63, 2011, cc. 1300-1331). AHanOru4HO 3TOMY, KOMIO3HIIKS, IPEATAraeMas B
HAaCTOSIIEM H300PETEHHH, MOXET TaKXe IPEACTABIATh COO0H HEMAarHUTHBIE WK
MarHMTHBIE MUKPOIIY3BIPbKH, IPHMEHSIEMBIE ISl (U3HYECKOTO YCHIIECHHS U

HallIpaBJICHHOI'O BBCACHHUS HYKJIEHHOBBIX KUCIOT NOCPEACTBOM IIPUMEHEHUS
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yAbTpa3Byka H HeoOa3aTenbHo MarHuTHOro noist (Holzbach u ap., J Cell Mol Med,
14, 2010, cc. 587-599, Vlaskou u ap., Adv Funct Mater, 20, 2010, cc. 3881-3894).
KBanrossie Touku (Zintchenko u np., Mol Ther, 17, 2009, cc. 1849-1856),
pPaarnoOaKTUBHBIE TpEHCEPbl U KOHTPACTHPYIOIIHE areHThl JJisi MEAULMHCKOM
BU3yaJIM3aIlUH 11€1€CO00pa3HO HCHONB30BATh IS OTCIIEKHMBAHUS BBEICHHUS
HYKJICHHOBO¥ KHCJIOTHI U /IS OIIpe/iesieHus] OuopacupeaeaeHus KOMIIO3UIIAA,
Ipe/lHa3HAYCHHBIX JIJI BBCACHHUS HYKJIIEMHOBBIX KUCIOT. O600Inas BhilIeCKa3aHHOE,
ONMHCaHbl MHOTOUHCJIEHHBIE 3 ()EKTOPEI ISt BBEJEHUSA HYKJIIEHHOBBIX KHCJIOT, H OHH
MOI'YT IPEACTaBIIATE COOOM EHHBIE KOMIIOHEHTH! B KOMIIOZHIUAX, COAEPKALIMX
HYKJICHHOBYIO KHUCJIOTY H OJIATOMED MJIH IIOJUMED, UM ACHAPUMED, NpealiaracMblil B
N300peTeHUH.

CrennanucraM B 1aHHOM 06/1aCTH XOPOIIO H3BECTHO, YTO CYIECTBYET BHICOKAS
CTENEHb TMOKOCTH B OTHOIIEHUH KOJUYECTBA KaXJI0r0 KOMIOOHEHTA, BXOJAIIEro B
KOMIIO3HUIIUIO, TIpejlaraeMylo B HacTosmeM u3obpetreHnu. Hanpumep, Tak
Ha3bIBACMbIE MOHOMOJIEKYJISPHBIE OMHAPHBIC MMOJUIIEKCH OIMMCAHBl IS IIa3MUIHOM
JIHK, xorma KOMIo3unus COCTOUT W3 HAHOYACTHIL, OJYYEHHBIX CMEIIEHHEM
nojauKaTHoHa U miasmuanol JIHK, kotopeie comepxaT cTporo ojiHy MOJIEKYITy
miasmuanoi JIHK u Takoe KoJIM4ecTBO NOTMKATHOHHBIX MOJIEKYJI, KOTOpPOE Tpebyercs
JUIs HeHTpaNu3aiMy 3apsajia UM CBEPXKOMIEHCANHH (110JI0KUTEIbHEIX 3apsi0B
OTHOCHTENbHO oTpHunarenbHbiX) (DeRouchey u ap., J Phys Chem B. 110(10), 2006,
cc. 4548-54). Jina xommiuekcos [IDU(monuspupumun)-JTHK npu cootHOomeHusx N/P,
KOTOPBIC YaCTO MPUMEHSIOT IS TpaHCPEKIHUi, C HOMOMBIO (GIIyopecleHTHOM
KOPPESAIHOHHON CIEKTPOCKONHUHY YCTaHOBJICHO, YTO OHH COJEPXKAJH B CpegueM 3,5
(+ 1) monexynpl nnasmMuanoi JTHK u 30 monexyn ITOU, npu 3ToM npumepro 86%
Mounekys [I9U, npuMeHseMBbIX IS IPUTOTOBIEHUS KOMIUIEKCOB, HaXOIUIHCH B
cBoboaHo# popme (Clamme u ap., Biophys J 84, 2003, cc. 1960-1968). B npyrom
KpaiiHEM CJly4ae YCTaHOBJIEHO, YTO arperuapoBaHHble KoMiuiekcsl [19U u mnazMumuoil
HHK, BeposaTHO conepxamue 6oabune KoinyecTBa (0T AECATKOB 10 COTEH) MOJEKYJI
KOMITOHEHTOB, 06afany 6oiee BRICOKOM TpaHCPEKTHPYIOIEH aKTHBHOCTBIO, YEM
Hebonpune auckpeTHele HanodacTuusl [IOU-JTHK (Ogris u ap. 1998, Gene Ther, S,
1425-1433; Ogris u ap. 2001, AAPS PharmSci, 3, E21). Takum 06pa3om, 4acTHIEL,
IIpearacMble B HaCTOSINEM H300peTeHUH, MOTYT NPEACTABIIATh COOOH

(HaHO)4YaCTHIIBI, COAEpIKALIME HeCKOAbKo Mosiekyn PHK, npeanoyTuTensHo
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onnouenovyeynoi PHK, rakoit kak MPHK, a takxe MoryT npeacrasiars coboit
MaKpPOCKOIIMYECKOE BEIIECTBO, TAKOE KaK OCaA0K MJIM CYyXOil IIOPOLIOK, COAepIKaIHii
oyeHb 0oJibIIOe KoaudecTBo Mosiekyn PHK, npeanodrurensHo ogHOLENOYeYHOH
PHK, Takoii kak MPHK. O60611as BbllllecKa3aHHOE, KOMIIO3HIIMH, NPEAIaraeMeie B
HACTOALIEM U300pETEHNH, OTINYAIOTCS HCXOAHBIMH COOTHOIIEHHSAMH HUX
KOMIIOHEHTOB niepel camocbopkoii. Kak npaBuiio, ucxogubie COOTHOIIEHUS
(Mac./Mac.) HHAMBHIYaJIbHBIX KOMIIOHEHTOB OTHOCHTEHFHO KOMIIOHEHTa,
npexacrasisionmero co6oi PHK, npeanoururensHo ogHonenoveunyo PHK, Takyro kax
MPHK, cocrasnser or 1 10 50. CooTHOomeHue N/P sBiseTcs mpueMaeMbIM KpUTEpHEM
HCXOIHOI'0 COOTHOMICHHSA JJI OMHAPHBIX IOJIUMEPHBIX/JEHIPUMEPHBIX HIIH
JUIHJONAHBIX KOMIIO3UIHH, KOT/1a OJIMTOMEDP WM IOJIUMEp/ IeHAPUMED, HITH
JUIHUAOU] SBJISETCSA XOPOUIO ONpPENeICeHHBIM XUMUUYeCcKH. Eciin koMmo3uius,
npejyiaraeMas B HaCTOsSEM H300pETEHUH, CONEPIKUT JTOMOJHHUTEbHbIE KOMIIOHEHTHI,
TO Ha3Ha4YeHHOE cooTHomeHHe N/P MOXeT 0Ka3aThCsi COMHHTENBHBIM. B 3TOM ciayuae
IIPUEMJIEMBIE HCXOJIHBIC COOTHOLICHHS ONPENEIIFIOT C IIOMOIUIBIO SKCIIEPUMEHTA,
BKJIIOYAIOIIETO (HO HE OTPAaHHYUBAsCh TOJBKO HMH) aHAIU3bI 3aIeP)KUBAHUS B Tele,
aHaJIM3bI ranieHus Gpayopecle iy, TaKHe KaK aHalli3 BHITECHEHUs/TalleH s 6poMua
ITHUANSA, H3MEPEHUE Pa3MEPOB YaCTHIl H 3€Ta-MOTEHIHANA, & TaKXKe QYHKIHOHAIBHBIX
aHaJIM30B, TAKHX KaK aHaIUu3bl TpaHC(HEKIHUH, IPEICTABIEHHBIE B HACTOSINEM
ONMMCAaHMH. B TpeTHYHBIX KOMILIEKCaX, COAEPKAIUX AONOJTHUTEIbHBIH TOTHAHHOH
UJIY 3aU[UTHBIC IIOJHUMEPBI, COOTHOLIEHUE YMCTHIX 3apAA0B (IOJIOXKUTEIbHBIH
OTHOCHTEJIBHO OTPHUILIATENIBHOT0) MOXKET COCTABIIAThE MeHee 1, a 3eTa-noTeHnuan
MOXET OBITh HEHTPaNbHBIM HIIH OTPHIATEILHBIM.

Komnosunuio, npennaraeMyio B H306peTeHHH, MOXHO MOJy4aTh COrJIACHO
ONMMCaHHOMY HHXe MeToqy. [locne mponecca caMoCOOpKHM KOMIIO3ULIHIO,
HIpEeJIaraéMy1o B HaCTOSIIEM U300PETEHHH, MOXKHO OT/ENATEH OT HE BKJIIOYEHHBIX B
Hee KOMIIOHCHTOB M Ha 3TOH CTaJuHU CyCIEH3UOHHYIO CPEy MOXHO 3aMEHATh
HEeHTpH(QYTHPOBAHMEM MM YIbTpadHIbTPALHE, UK relb-QUuiIbTpanuei, Hin
JMUaTA30M, HIIH aHAJIOTHYHBIMH MeToJaMU. CTEXHOMETPHIO KOMIIOHEHTOB
KOMIIO3HMIIUH, NIPEJJIaraeMoil B HACTOAINEM H300pETEHHH, OYHIIEHHON HIIH
HEOYHIEHHOM, MOXKHO OIIPEAENATh Pa3THYHBIMH aHATHTHYECKUMH METOAAMHU,
BKJIIO4as CIEKTPOCKOMUYCCKHE METOBI, Takue Kak Y@ /VIS-cnekTpomMeTpus uiu

dayopecuenrtanas koppensunonHas cnekrpockonus (DeRouchey u ap., J Phys Chem
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B. 110(10), 2006, cc. 4548-4554), c nOMOIIBIO OPTOTOHANBHHN (IIyOPECIEHIIHH HITH
PalMOM30TOIIHOTO MEYEHHUSI HHAUBUAYAJIbHBIX KOMIIOHEHTOB, ¢ oMo SIMP- unu
N ®@-cnexTpoCKONHH HIIH XPOMATOrpad)iuecKoro aHajau3a i KOJHYECTBEHHOH OLIEHKH
KOMIIO3UIIUH TTOCJIC PACUICHEHUs! KOMIIO3HIMH. [ pacwIeHEHUs. MOXHO, HallpuMep,
N06aBIAThE M30BITOK NMOJIMAaHUOHA, TAKOTO KaK rellapiH, KaK yKa3aHo B HACTOSIIEM
ONMHCAHHUH, HJIA XOHAPOUTHHCYIb(AT UK K00aBIsATH AOACHHICYIb(AT HATPHUS.

HacTosmee n3006peTeHHe OTHOCHTCS TaK)Xe K CIIOCOOY MOIyYeHHs KOMIIO3HUIIUH,
npeaiaraeMoi B H300peTeHud. OIUroMepsl, NOJTHMEDHI Wl JIMITHAOU b,
HpejiaraeMele B HACTOSINEM U300pEeTeHUH, MOXKHO HOJIyYaTh H OYHUIATHECS COIIACHO
HacTosIeMy onucanuio. OIMroMepsl, MOTMMEPH! HIIH THIHAOUABI MOKHO XPaHUTH B
BOJHOM PAacTBOPE HJIM B BUJIE CyXOrO NMOPOIIKA, B 3TOM CJIydae ero moBTOPHO
pacTBOPSIOT B BOAHOM Cpelie IPEANOYTHTENBHO BOJE, IIEPE] MOTyYeHHEM
Komnosuuuu. 3uauenue pH pacTBopa npu HEO6X0AUMOCTH AOBOJAT 10 HEHTPATBLHOTO
WM clierka Kucioro (cumxas 10 pH 4,5) ¢ noMosio KHCIOTHI, IPEAIOUYTHTENHHO
COJISHOM WJIM JINMOHHOM KHCJIOTHL. B cityyae, Kkorma HyKJIEHHOBOM KHCIIOTOM,
BXOJsLEH B Komno3uinuio, seiasercs PHK, npeanoururensuo ognonenodeysas PHK,
takasi kak MPHK, To npeanouturensuo 3navenue pH nosoxar npumepno no 4.5-5,5,
NPEeaNOYTHTENBHO 10 IpUuMepHO 4,9-5,1, Gosee MpeANOYTHTENBHO A0 IIpUMEPHO 5,0.
HyxjienHOBEIE KHCIIOTHI TOIYYalOT U OYHIIAIOT C IIOMOIIBIO METOIOB, XOPOIIO
U3BECTHHIX CICHHANUCTY B JaHHOH o6nacTu. HykIeHHOBYIO KHCIIOTY IPUMEHSIOT B
pacTBOpe B BOXHOM Cpejie, IPeAnouTuTeNbHO Boje. Heobs3aTensHo mubo oauromep,
HOJIMMED HIIM JIMIUIAOHU, THO0 HYKJICHHOBYIO KHCJIOTY HJIM HX 000HMX XMMHUYECKHU
CBA3BIBAIOT C 3P (PEKTOPHBIMU MOJIEKY/IaMH, TAKHMH KaK HalleJHBaIOIIUE JTUTaH b,
CHUTHAJIbHBIC NENTHBI, IPOHUKAIONIUE B KIETKY NENTUIBI, SHIOCOMOJUTHYECKUE
CyOCTaHIMHU MM 3aLIUTHBIE NonuMepsl. OHAKO B 3aBUCHMOCTH OT XHMHYECKOH
IPHPOJBI 3P PEKTOPHBIX MOJIEKYJI OHH MOTYT HE HYXAAThCA B IPHCOEIUHEHHH C
IOMOINbIO XUMHYECKOH CBA3H, a CKOPEE X MOXXHO BKJIIOYATh B KOMIO3HIHIO,
IpeasiaraéMyro B HaCTOSILEM H300pETEHHH, IOCPEICTBOM CaMOCOOPKH, OCHOBAHHOM
Ha HEKOBAJICHTHOM CBA3LIBAHUH, T.€. IIyTEM 3JEKTPOCTATHYECKOTO, THAPOoGOOHOro
unu Ban-1ep-BaanbcoBOro B3auMoAeHCTBHS € APYTMMH KOMIIOHEHTAMH KOMITO3HITHH.
Jnst 3T0¥ nenu nenecoo6pasHO PeryJInpoBaTh HOHHYIO CHITY, THI IPOTHBOMOHA,, pH
WU COJIEPXKAaHHE OPTaHMYECKOTO PACTBOPHUTENS B pAaCTBOpPaxX MHIAMBHIYalbHBIX

KOMHOHCHTOB.
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Opranngeckue pacCTBOPUTENIHN MOXHO HCIOJIB30BATh JUIS IPUTOTOBJICHHS
MAaTOYHBIX pacTBOPOB JIMNHIOUA0B popmynsl (IV), u oHE MOryT TpeGoBaThCH s
COBMECTHOM cOOPKH NONOJHUTEIBHBIX CJ1a00 paCTBOPHMEIX B BOJE HIIM HE
PacCTBOPHMEIX B BOJE KOMIIOHEHTOB, TAKHX KaK JHUMHABI UJId rHApodoOHEIE
OJIMTOMEPBI MJIH MOJUMEpPEL. [IpueMieMbIME OpraHHYECKIMHE PAaCTBOPHTEISIMH
SABJISIOTCS, HAIPUMED, CMEMHUBAIOLINECS C BOJOH pACTBOPHUTENH, TAKHE KAK 3TAHOJ H
JAPYTHE CIHPTHI, TUMETHICYNbQOKCHA, fuMeTHIGopMamMua, N-METHIMHPPOIUIOH UITH
rIUKoQypos M Jpyrue pactBoputenu, onucanusie B WO 2013/045455. B ogHoM U3
BapHaHTOB OCYIIECTBICHUS U300pETeHUS CoAepIKalue THIHAOKT KOMIIO3UIIUH,
IpeanaracMble B HACTOAIIEM U300pETEHUH, IPUTOTABIMBAOT U3 JIUIHAOUIOB H
TIOTIOJTHUTE/IBHBIX KOMIIOHEHTOB, TAKUX KaK XeJNEpHbIE JUMHUABI, pACTBOPEHHEIE B
T1060M U3 3THX pacTBOPHUTENEH, IPEANOYTUTENBHO 3Tanoue, 1 PHK,
npeanoututenbHo ogHouenodeynoi PHK, Takoit kak MPHK, pacTBopenHoii B BogHOM
Cpelie, IPeANnoYTHTENbHO 3a0ydepeHHON 10 Kucioro 3HadeHus pH. Ha nepsoii
CTaJuU KOMIIOHCHTHI, pACTBOPEHHEIE B OPTaHHYECKOH dase, CMEMIHUBAIOT B TpeOyeMoMm
CTEXHOMETPHYECKOM COOTHOUICHUH U PAa3BOJAT 0 TpeOyeMOoro KOHEYHOro oobeMa ¢
IIOMOUIBIO BEIOPAaHHOI'0 opranunveckoro pactsopurend. Konuuecrso PHK,
npeanoyTuTeNnbHo oaHounenoveynoit PHK, rakoii kaxk MPHK, cootBeTcTBYIOMIEE
TpebyeMOMYy KOHEYHOMY COOTHOLICHHIO OTHOCHTEILHO JTHIIMIOM, PA3BOJAT B
BoaHOM cpene. [IpeanoyTutensHo 06B€M BOXHOM Cpelibl 10 MEHBIIEH Mepe paBeH
00beMy 00BEIMHEHHBIX PACTBOPOB KOMIIOHEHTOB B OPTaHMYECKOM PACTBOPHTEIE.
[IpennoururensHo 06beM BoaHO# ¢a3bl, cogepxameit PHK, npeamoyrurensao
oanonenoyeunyio PHK, takyio kak MPHK, npeBsimmaer 06b5eM 06be1MHEHHBIX
PacTBOPOB KOMIIOHEHTOB B OPraHUYECKOM PacTBOpHTEIE, HanboJiee MpeaIIOUYTUTENBHO
00beMHOE COOTHOIIEHKE BOJHON B oprann4eckoii ¢hasel cocrasnser 4:1. Ha sTopoii
CTaJHH COAECPIKAIYIO JIMITUION OPTaHHYECKYIO CMECH OBICTPO HHBCIHPYIOT B
Boankbii pactBop PHK, npennoururensuo onnonenouyeunoit PHK, takoit kak MPHK,
IPEeANOYTHTENLHO IPH MHTEHCHBHOM NepeMelnnBaHuu. Heobs3aTeIbHO pacTBOPEI
PHK, npeanournrensro oanonenoueunoit PHK, takoi kak MPHK, u nununounusie
KOMIIOHEHTBI HArpeBalOT A0 MIJIH nocie 3ToH craauu BIoTes g0 70°C. Ilpu
HeOOXOMHUMOCTH MIIH, ECIIH 3TO SBISIETCS XKeJaTeIbHBIM, OPTaHHYECKUN pacTBOPUTEND
Ha 9TOH CTaJMM MOJXXHO YJajsTh BBIITADHBAHUEM, TUATN30M, YIbTpaduisTpanueii,

auaduIbTpanued UK reib-GHIbTpalyel, IPHYEM Ha ITON K€ CTaIMH AUCIEPHOHHYIO
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cpely MOXHO OOMEHMBATh Ha KOHEYHBIH TpeOyeMblii Oydep Mg KOMIO3HIIMH, TAKOM
xak 3@P. Heobs3aTeNbHO KOMIIO3HITHIO MOXXHO KCTPYAHPOBATEH Yepe3 MeMOPaHHBIE
GHuIBTPEI ¢ TPEOYEMBIM pa3MepoM IOp JUTs CTEPUIIM3ALHE H/MIIH IS HOTy4eHHUs
MOHOJHUCIIEPCHON NpenapaTUBHON (HOPMEL.

B xadecTBe anbTepHaTHBHI NPOLEAYPE CMEIEHH, onmkMcannoi Beime, PHK,
npeanodTuTenbHo ogqHouenoyeunyw PHK, takyio kak MPHK, u nununonauenii
KOMIIOHEHT MOXHO CMEIIMBATh ¢ IIOMOLIBIO aBTOMAaTHYECKOr0 yCTPOMCTBa s
MHKpPOCMEIICHHUs, HalpuMep, onkcanHoro y Hirota ¢ coaBTopamu (Hirota u xp.,
Biotechniques, 27, 1999, cc. 286-290) unu y Kasper ¢ coasropamu (Kasper u fap., Eur
J Pharm Biopharm, 77, 2011, cc.182-185), unu nmyreM MUKPOQIIOHIHOTO
(GoxycupoBanus, CBeIeHHS 0 KOTOPOM 0606mieHs! y Xuan ¢ coasTopamu (Xuan u fp.,
Microfluidics and Nanofluidics, 9, 2010, cc. 1-16).

ANbTEPHATHBHBIM IIYTEM IOJIyYeHHUS COAEPIKALIMX JTUIUAOUIbI KOMIIO3HIHIA,
OpeajiaraéMbiX B HACTOSIIEM H300PETEHHH, SIBISAETCA MOJYyYEHHE C HCIOIb30BaHUEM
JUNOCOM HJIH MHIIEJUI B KAYECTBE IIPOMEXYTOYHOTO MPOAYKTa. JIMIONIEKCH 4acTo
HOJIy4YaroT W3 MOCTYNAIOMIMX B IPOAaXy TPaHCPEKTHPYIOIUIMX PeareHTOB, KOTOPHIE
IPeACTaBIAIOT cOO0H MULEIUIBI MIIH JIMIOCOMBI B BOJHOM cycneH3uu. JIMIHAOU B,
npejaiaraeMbeie B HACTOSIIEM H300pPETEeHHH, MOXXHO NPAMEHSTD Ui MOJyYEHHUS
MHULEJUT UK TUIocoM. B nanHOH 001aCTH H3BECTHO MHOTO TEXHOJIOTHH IOyYeHus
MHIIEJUI H JTHUIIOCOM, U JII000# METOI MOXHO IIPUMEHATH C HCIIOJIb30BAHUEM
IpeIaraeMblX B U300PETCHUH JINITHAOU/IOB IS OJNYYEHMS MULIEI H JTHIIOCOM.
Kpome Toro, B MUIEILITYy HIIH JTHIIOCOMY MOHO BKJIIOYATh JIIOOOM areHT, B TOM YHCJIE
PHK, npeanoururensHo ognounenoveunyio PHK, Takyro xak MPHK, mansie
MOJIEKYJIbI, OENKH, NENTHUABI, METAJIJIBl, METAJJIOPraHHYECKHE COEIMHEHH U T.1. B
HEKOTOPBIX BAPHAHTAX OCYILIECTBICHUS U300pETEHHS JTUMOCOMBI (JTHIHIHBIE HIIH
JTMITHAOUHBIE Y3BIPEKH) 00pa3yloTcs MyTeM CIIOHTaHHOM cOopku. B apyrux
BapHaHTaX OCYHIECTBJICHHS H300peTEHUS JTUIIOCOMEI 00pa3yIOTCH, KOTa TOHKHE
JIMIAIHBIC TICHKH HIIM JTUNHAHBIE OCAAKH THAPATHPYIOT U 00bEIHHEHHBIE JTHIINHEIE
KPHCTAIMYECKHE OMCIION CTAHOBATCS TEKYYHMH M HaOyxmuMu. [MApaTHpOBaHHBIE
JUNHUJIHBIE TIJIACThHI OTAEIAIOTCS BO BpEMs IEPEMEINTUBAHMS U CAMH 3aKPBIBAIOTCS €
00pa3oBaHMEM KPYNHBIX MHOTOCJIOHHBIX My3bIpbKoB (LMV). D10 mpensTcTByer
B3aUMOJIEHCTBHIO BOJKI ¢ YTIIEPOJHBIM AIpoM OHciioeB Ha Kpasx. [Tocne obpazoBanus

YKa3aHHBbIX JIUIIOCOM CHHUXXEHHUE pa3Mepa JYaCcTHIl MOXHO MO,III/Iq)I/IHI/IPOBaTB C



10

15

20

25

30

- 74 -

IOMOIIBIO 3BYKOBO# dHEepruu (06paboTKa yabTpa3ByKOM) HIIH MEXaHHUYECKON YHEPIrUU
(okerpysus) (Szoka u ap., Ann Rev Biophys Bioeng, 9, 1980, cc. 467-508).
ITonxy4enue NMIOCOM BKIIIOYAET NOJMYYCHHUS JTUITHAOMIOB, IPeIHA3HAYEHHBIX IS
rUApaTanuy, THAPATAMIO JHINAOHUI0B IyTEM NEPEMEUINBAHUS B pa3JieIeHHe 10
pasMepaM g JO0CTH)XEHHS TOMOTEHHOTO pacipeneeHus Jumocom. JIns 3Toi nenu
JUIUAHBIE KOMIIOHEHTHI, KOTOPBIE JOJKHBI BXOJUTH B KOMIIO3HIIHIO, IPEJIardeMyio B
HaCTOAUIEM U300PETEHMH, PACTBOPSIOT B BUJIC MATOYHBIX PACTBOPOB B OPraHHYECKOM
pacTBOpHTele, TAKOM KaK XJIOpopopM. 3aTeM KOMIIOHEHTH CMEIIHBAIOT B TPeOyeMoM
CTEXHOMETPHYECKOM COOTHOLIEHHUU U OPTaHUYECKUH PACTBOPHUTEND YAAJISIOT €
IIOMOUIBIO POTOPHOI'O HCHAPHTENS B IPUEMIIEMOM COCYZIE, TAKOM KaK KpYyTrjIOJ0HHAS
K0110a, C M0JIlydeHHEM TOHKOM JIMIUIHON IUIEHKH Ha CTEHKE COCy/a.
IIpeanoyrurenbHo MIEHKY CymaT B IIy0oKoM BakyyMme. ['mapaTanuro JHIHIOMAHBIX
IUICHKH/0CaaKa OCYIECTBIISIOT, 100aBIss BOAHYIO Cpe/ly B KOHTEHHEDP C CyXHM
JUTHIOHIOM U IIepEMEIINBas cmech. Pa3pymenue cycnensnuii LMV ¢ nomompio
3BYKOBOM DHEPIHMH, KaK IPABUIIO, IPUBOAUT K MONYICHHUIO MEIKHX OJHOCIOMHBIX
my3sIpbKoB (SUV) ¢ nuamMeTrpom B auanasone 15-50 HM. DKCTpy3Hs THNIHIAOB
OPEACTaBIAET COOOH TEXHONOTHIO, IPH KOTOPOM TUITHAHYIO CYCIIEH3HIO IPOINYCKAIOT
O] AEHCTBHUEM CHJIBI Y€pPE3 MOJIUKApOOHATHBIH GUIBTp C ONpeieeHHBIM Pa3MepoOM
IO C MOJyYE€HHEM YaCTHII, HMEIOMIKX AUaMETp, OJIU3KHM K pa3Mepy Iop
IPUMEHAEMOTo GHIbTPa. DKCTPY3Hs Yepe3 GuIbTpel ¢ pasmepom nop 100 HM, Kak
IIPaBHJIO, MPHUBOJHUT K MOJyYEHHIO KPYIHBIX OJHOCIOHHBIX my3bIpbkoB (LUV),
CpeIHHM qHaMeTp KOTOPBIX cocTaBiseT 120-140 um. HekoTopsle THIIMAOUABI
0011a1a10T CIOCOOHOCTBIO K CIOHTAHHO#M caMOCOOPKe BOKYPT OIPEAEIEHHBIX
MOJIEKYJI, TAKHX KaK HyKJIE€HHOBBIE KHciaoThl (Hanpumep, [JJHK u MPHK), ¢
obpa3oBanueM 1unocoM. COriacHO HEKOTOPHIM BaApPHAHTaM OCYIIECTBIECHHS
u300peTeHMs IPUMEHEHHE npeaycMarpuBaeT BBeaienne PHK, npeanodrurensao
onnonenoyeyno PHK, rakoi kak MPHK. [IpuMeHenne yka3aHHBIX IHIHIOHI0B
HO3BOJIAET YIPOCTHTL COOPKY JTHIIOCOM 6e3 HeOOXOMMMOCTH B JOMOJNHHTENbHBIX
CTaJusX HJIH YyCTPOHCTBAX, TAKUX KaK 3KCTPyIEp.

Kommnosunuio, npeanaraeMyio B HaCTOSIIEM H300peTEeHHH, KOTOPAs CONEPKUT
PHK, npeanouytutensHo oxnonenoveunyo PHK, Ttakyio kak MPHK, 3aTeM MoxHO
IOJy4aTh IIyTEM CaMOCOOPKH IIOCIE CMENICHHUsI paCTBOPOB KOMIIOHEHTOB.

CamMocO0pKy MOXHO OCYIIECTBIIATH IIyTeM NepeMELINBAHHA BPYUHYIO C
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HCIIOJIb30BAaHUEM NUIIETHPOBAHUS H BCTPAXUBAHUSI/UHTEHCUBHOTO MEPEMEITHBAaHUS
HJIA C HCIIOJIb30BAaHUEM aBTOMAaTHUYECKOr0 YCTPOMCTBA It MUKPOCMEINECHHS,
onucanHoro y Hirota ¢ coaBropamu (Hirota u np., Biotechniques, 27, 1999, cc. 286-
290) unu y Kasper ¢ coaBropamu (Kasper u ap., Eur J Pharm Biopharm, 77, 2011, cc.
182-185), nnu nyreM MHUKpodIORIHOTO POKYCHPOBAHHS, CBEIEHHUS O KOTOPOM
0606mmens! y Xuan ¢ coaBropamu (Xuan u ap., Microfluidics and Nanofluidics, 9,
2010, cc. 1-16). Ecaun xomno3unusi, npeanaraeMas B HACTOSIIEM U300peTeHUH,
COJEPKHUT JOIOJHHUTENbHBIE KOMIIOHEHTHI nomMuMmo PHK, npeanoururensHo
oanouenoyeyno PHK, tako# xax MPHK, u onuromepa, nonumepa uiu JIMIHAOHIA,
IpeJIaraéMoro B HacTOSILIEM U300pEeTEeHUH, MOXET TpeOOBATHCS MOCIEI0BATEILHOE
cMemenHne. B aTom ciydae mo60# JONOJHUTENbHBIA KOMIIOHEHT MOXHO J100aBIAThH
mocjue camMmocOopku oauromepa, noauMepa win jgunuaouna v PHK, npeanoyrutensao
on”ouenoveynoit PHK, takoit kak MPHK, unu ero MoxHo 100aBiATh K 1I060MY H3
HUX nepen cMmemenreM. Haunboiiee mpueMieMas nociaeqoBaTesIbHOCTh CTaaui
CMEIIEHHS N0JXHaA 3aBHCETh OT XMMUYECKOH NPHUPOIBI TONOJHUTEIbHBIX
KOMIIOHEHTOB. Hanmpumep, eciid 1ONOJTHUTENHHBIH KOMIOHEHT SBIISETCS
OTPHLIATEIbHO 3apsKCHHBIM, TO €ro HauboJee NpeANOYTHTEIBHO MOXHO 100aBIaTh K
KOMIIOHEHTY, npeacranisoomemy coboid PHK, npeamoyTutensHO 0IHONENOYEUHYIO
PHK, takyio xak MPHK, nepen cMemennemM ¢ 0JTHTOMepoM, IOTHMEPOM HITH
JUMHAOUIOM HIH K IIPEABAPUTENHHO CHOPMHUPOBAHHOMY KOMILIEKCY OJIMTOMEDa,
nonuMepa i nunugouna u PHK, npeanouturensno ognonenoueuynoii PHK, takoii
xak MPHK, B koTopom onuromep, noauMep HJIH JIMITALOUT IPUCYTCTBYET B
H30BITOYHOM KOJIHYECTBE C TOUKH 3PEHUS] COOTHOUICHHUS MOJOKUTENbHBIX 3apsI0B U
CYMMBI oTpHLaTeabHbIX 3apsaoB (M)PHK u gononHuTEIBHOTO aHHOHHOTO
KkoMmnoHeHTa. M, Hao60poT, ecnu JONOJHUTENbHBIH KOMIIOHEHT SBJISETCSA KATHOHHBIM,
TO ero Haubosee NPeANOYTUTEIHFHO MOXKHO JOOABIATh K OJHUIOMEpY, TOJIUMEPY HITH
nunuaonay nepen cmenienueM ¢ (M)PHK. Mnu ero MmoxxHo npumeHTh B
CTEXHOMETPHUYECKOM KOJMUYECTBE JJI YaCTUYHON HEHTpaln3aliu OTPUIIATEIBHBIX
3apsnoB (M)PHK ¢ mocnenyromuM cMenieHHeM ¢ pacTBOPOM OJIUTOMepa, MmojuMepa
WJIY JTHIUAOHAA, IpEAJaraeMoro B HactoseM u3obperennd. B ciyuae conepxamux
(M)PHK xomnnexcoB, npeAHa3HAYEHHBIX JIIs1 MAaTHUTO(EKIHH, OBLIO YCTaHOBIIECHO,
YTO HHAYLHPOBAHHAS COJIbIO KOJUIOMIHAS arperauus SBJISeTCS NPHEMIIEMBIM IIyTeM

IOJIyYE€HUS KOMIIO3UIIHH, KoTophie conepxaT (M)PHK, nonukaTtuon win KaTHOHHBIH
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JUnuA ¥ MarHuTHEIE yacTulbl (EP 1297169). B xoHkpeTHOM ciydae, Kor/aa
KOMIIOHEHT, npeAcTaBistomuii coboit (M)PHK, sBiseTca kaTHOHHBIM
OJIMTOHYKJICOTHIOM, TO MOXXHO IIPHUMEHATH NMOTHAHUOH I caMOCOOPKH OJIMrOMepa,
NOJIAMEpa HIIM JIMIMUA0U /14, IIpejiaraeMoro B HacrosuieM uzobperenun, ¢ (M)PHK. B
9TOM CJly4ae OJIMTOMED, IOJIMMED HJIH JUMUAOU, NipelaraeMblii B HACTOSIIEM
H300pETEHHH, CMEMIMBAIOT C KATHOHHBIM OJIMTOHYKJIEOTHIOM, IIOCJIE YEI0 CMEMIMBAIOT
¢ nonuadnoHoM. CriennanucTy B TaHHON 00JIaCTH XOPOIIO H3BECTHEI
MHOTOYHCJIEHHBIE BAPUAHTHI IIpENapaTHBHBIX (GOPM, KOTOpPhIE MOXKXHO MPHUMEHSTH IS
MOJIyYCHHST KOMIIO3HIIMHU, NIpeIaraeMoi B HacTosmeM u3o0petennn. KoHleHTpanuu
HUHJIMBUIYaIbHBIX KOMIIOHEHTOB BBIOMPAIOT B 3aBUCUMOCTH OT MPEANOJaraeMoro
NPUMEHEHHS KOMIIO3HIIUH, IIpejiaraeéMoii B HaCTOSIIEM H300pETEHHH.
CoOOTBETCTBYIONIMMHI apaMETPaMH SBISIOTCS KOHEYHAst KOHIEHTPAMS KOMIIOHEHTA,
npeacrasistomero co6oit (M)PHK, u cooTHOIIeHHE ONMHCAHHBIX BBIIE KOMIIOHEHTOB.
s Beeaenns (MPHK) B kieTouHyIo KynbTypy, Kak IpaBHiiO, IPeIIOYTHTEIbHBIMU
ABJIAIOTCA KoHeunble KoHUueHTpanuu (M)PHK, cocraBnsrone ot 1 1o 100 Mxr/mur.
Jlist BBEIeHHS in vivo IpUMeHsieMble KOHe4Hble KoHneHTpanuu (M)PHK moryt
COCTaBJIAThH BIUIOTh 40O 5 MI/MIL.

Komnosunuio, npejnaraeMyio B HaCTOSIIEM H300pETEHHH, MOXHO XPaHHUTh B
BOJIHOM CYCIIEH3UH, HJIM B CyXOM BHJe. Tak, B OZHOM H3 MPEAIIOYTHTENbHBIX
BapHaHTOB OCYILIECTBICHHS H300pETEHHS KOMIIO3UIIHIO, MPEIaraeMyIo B HACTOSIIEM
HU300pETEHHH, XPaHAT B BBICYIICHHON (opMe, HeoOsI3aTeIbHO BHICYIIEHHON
BLIMOpaXXMBaHUEM (NHO(pUIH3UpOBaHHON) PopMme. B Gostee mpeamouTuTesHOM
BAapHAHTE OCYIIECTBICHHUS H300pETEHUSI BHICYIICHHBIH HIIH THODHIN3HPOBAHHLIN
KOMIUJICKC HJIH KOMITO3HIUS COAEPKUT TaKKe JTHONPOTEKTOP. JIHONMPOTEKTOPEI
NPENCTaBIIAIOT COO0H MOJIEKYJIbl, KOTOPhIE 3alIMINAIOT BHICYIIEHHEIH
BBIMOpa)XHBaHHeEM (CyXxoii) matepuan. Takue MoJIEKyJIbl, Kak IPABUIIO, PEACTABISIOT
co0oli MOTUIHAPOKCHIBHBIE COETUHEHMS, TaKKe KaK caxapa (MOHO-, IH- H
HOJIMCaxapH/ibl), MHOrOATOMHBIE CHHUPTHI M UX NPOHM3BOAHBIE. Tperanosa u caxaposa
HpPeACTaBISIOT COOOH M3BECTHBIE BCTPEYAIOIIHECS B €CTECTBEHHBIX YCIOBHIX
3alMTHBIE areHThI I IIPOUECCOB CYIIKH. Tperano3a BelpabaTeIBaeTCs pa3IHIHBIMU
pacTeHHsMH, rpubamMu B 6eCII03BOHOYHBIMH XHBOTHBIMH, KOTOPBIE COXPAHAIOTCS B
COCTOSHUH MPUOCTAHOBKH XH3HEACIATENHHOCTH B IEPHOABI 3aCyXH (KOTOPHIE

Ha3bIBAIOT TaKXe aHrHApoOHo30M). CoriacHo HacTosIEeMy H300peTeHuI0 Hanboee
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HPHEMJIEMBIMH KPHOIIPOTEKTOPAMH SIBISIOTCS caxapa, TaKMe KakK Tperainosa, 1aKkTo3a,
padduno3a, caxapoza, MaHHO3a, COPOUT, MAHHHUT, KCHIIMT, HOJUITHIEHTIHKOIb,
J€KCTPUHBI, MOYEBHHA, MAJIbTOACKCTPHHB!, GPYKTAHBI, MalbTOOJIUIOCAXAPHIEI,
MaHHOOJIUTOCaXapUAbl, NHKJIOHHYJIOT€KCa03a, THAPOKCHITHIIKpAaXMaJl, IeKCTpaHkl,
UHYJIMH, IOJUBUHHMIIIAPPOIHIOH WM AMHHOKHCIIOTHI, TaKHe KaK TPUNTO(DAaH, MIHIHH
u GenunananuH. B 9TOM KOHTeKCcTe HanboJee NPeaOYTHTEILHON ABIAETCS
Tperaosa.

dapMaleBTHUYECCKHE aCIEKTHI

CuenyrouuM 065eKTOM HACTOSILIETO H300pETEHHUS SBJISETCS IPUMEHEHUE
KOMIIO3UIMH, NIpe/yIaracMOl B HACTOALIEM H300pETEHUH, UITH OJILTOMEpa, HOJIHMepa
UK THITHIOU A, IIPEIaraéMoro B HacTosieM u300peTeHuH, 1 BBeaeHus PHK,
npeanoytutenbHo oaHonenoyeynoi PHK, Takoi kak MPHK, B TkaHb- Hiu KI€TKY-
Muinens. [loustue «BBenenue PHK, npeanoururensuo oggounenoveunoii PHK, takoii
xak MPHK, B kneTky» npeanoururensHo o3HavaeT nepesoc PHK, npeanoururensso
onnouenoveynoit PHK, Takoi xak MPHK, B kieTky. Yka3zaHHOe IpUMEHEHHE MOXKHO
OCYIECTBJIATH in Vivo WM in vitro.

HacTosmee n3ob6peTeHne OTHOCHTCS Takxke K cnocoby Beenenus PHK,
npennoyturensHo ognonenoyeuynoi PHK, rakoit kak MPHK, B kneTky- uim TkaHs-
MHUIIEHD, 3aKII0YAI0LIEMYCS B TOM, YTO OCYHIECTBISIOT CTA/IHMIO, HA KOTOPOii
MPUBOJAT KOMIIO3UIHIO, IPEAJIAraéMylo B H300peTeHHH, B KOHTAKT C KJIETKOM- U
TKaHBIO-MHIICHBIO. YKa3aHHBIH c10c00 MOXHO OCYIIECTBIIATE (M Vitro HIH in vivo.
IIpuBeneHre B KOHTAKT MOXXHO OCYIHECTBISATH YTIMH U METONAMH, H3BECTHBIMH
cnenMaaucTaM B JaHHOH obsactu. Hampumep, eciin cnocod ocyIecTBIsIOT in vitro,
TO JUISl IPUBEICHHUS B KOHTAKT MOXXHO KyJIbTUBHPOBATh KJIETKH B NPUCYTCTBHU
KOMIIO3HMIIMM B KYJIbTYpajabHOM Cpesie WM NyTeM N00aBICHHS KOMIIO3HI[UH K
KieTkaM. Eciau cnocob ocyImecTBASIOT in vivo, TO IS IPUBEACHHAS B KOHTAKT C
KJICTKaMH{ HJIH TKaHSIMH MOJXXHO, HallpuMep, BBOJUTh KOMHIO3UIIHIO HHIAUBHAYYMY
OyTSMH BBEACHHSA, KOTOPHIE U3BECTHBI CIEMANNCTY B JaHHOH 00IacTH, TIpeX /e BCEro
n100BIM K3 IMyTEH BBEIECHHUS, KOTOPbIE, KaK MPABHJIO, IPUMEHSIOT B 00JIaCTH reHHOMH
Tepanuu. Bo3MoXHBIE€ IyTH NIPUTOTOBJICHUS MIPENapaTHBHBIX GOPM KOMIIO3HUIIMH H
BBEJICHHS €€ HHAMBHAYYMY HONOJHUTEIBHO OMUCAHBI TAKKE HHXKE.

IlonaTue «in vivo» OTHOCHTCS K JIIOOOMY IPUMEHEHHIO, KOTOPOE BO3AEHCTBYET

Ha )XHBOH OpraHu3M, I'A€ OpralHu3M NpPpeaAnoOYTHTEIIbHO IIPECTABIISACT coboii
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MHOTOKJIETOYHBIH OpraHu3M, 0ojee NpeANoUTHTEILHO MIECKOIUTAIONIeE U Hanuboliee
NPEANOYTHTENIbHO YeaoBeKa. IIoHATHE «in vitro» oTHOCHTCA K NI060MY NPHMEHEHHIO,
KOTOpPO€ BO3JEHCTBYET HA YaCTH XXHUBOT'O OpPraHM3Ma, BhIACICHHBIE M HaXOAAIHECs
BHE YKa3aHHOTO OpraHu3Ma, HallpUMeEDP, KJIeTKH, TKaHH U OPTaHbl, I/Ie OPraHu3M
IPEANOYTHTENBHO PEACTaBIseT cOO0H MHOTOKIETOUYHBIH Opranusm, 60jee
NpPEeANnOYTHTENLHO MIIEKONIUTAIONIEE U HauboJiee NpeAOYTHTENBHO YEI0BEKA.
HacTosmee n3o06peTeHne OTHOCHTCS TaKXe K (papManeBTHIECKOH KOMIIO3HLIUH,
coepxalleii KOMIO3HIHIO WIH OJTUIOMED, HOJHUMEP HUIIH JUIHAOM,
npeayiaraeMylo/npeanaraeMelii B 1300peTeHHH, U HeoOs3aTeNbHO (hapMaleBTHIECKH
IIPUEMJIEMBIH HOCHTEND H/UNHU pa3baBuTeib. [loHsaTue «dpapMmanesTuyeckas
KOMIIO3ULMS» OTHOCUTCSA K (papMalleBTUYECKU IPHEMIIEMOi pOopMe KOMITIO3UIUH,
npelaaraeMoi B HaCTOSIEM H300PETEHHH, KOTOPYIO MOXHO BBOJHUTH HHIUBHIYYMY.
IonsaTne «papMaleTHUeCKH npueMieMas GopMa» 03Ha4aeT, YTO KOMIIO3HIIHS
IPUTOTOBJIEHA B BHJE (apMaleBTHIECKOH KOMITO3UIIHH, IIPH 3TOM (apareBTHUYECKAs
KOMIIO3HUIIUSI MOXKET JOMOJHUTENBHO COAEPXKaTh (apMaleBTUUSCKH TPHEMIIEMBIi
HOCHTENb H/uiH pazbaBurens. [IpumMeps! npueMieMbix GpapManeBTHUECKHX HOCHTENEH
XOpOILIO M3BECTHHI B JAHHOK 00JIaCTH U BKJIIOYAIOT 3a0ydepenHslie pocharom
(u3MoNOrHYECcKHe PaCTBOPEI, BOAY, IMYJIbCHH, TAKHE KAaK 3MYJIbCHH THIIA MacJIo/BoAa,
Pa3JIMYHBIC THILI CMAYHBAIOIIUX arcHTOB, CTEPUIBHBIC pacTBOPHI M T.4. KoMnosuuum,
COACpKaIlKE YKa3aHHBIE HOCHUTEIH, MOKHO IIPUTOTABINBATH XOPOIIO H3BECTHLIMHU
0o0LENpPHHATEIME METOIaMHU. Y Ka3aHHbIE (hapMaleBTHYECKHE KOMIIO3HIIHH MOXXHO
BBOJIHTh HHIAUBHUAYYMY B IIpHEMIIEMOH 03€e. PeXXuM n03upoBaHus HOKEH
ONIpEJICIIATH JICYAIlul Bpay, ¥ OH 3aBHCHUT OT KIMHHYECKUX (pakTopoB. Kak xopoio
HU3BECTHO B 00/1aCTH MEIUIIUHBI, 1036l /IS JTIO00T0 HHAUBHAYyMa 3aBHCAT OT MHOTHX
¢axTopoB, BK/II0Yas pa3Mep HHAMBUAYYMA, IIOMALh IOBEPXHOCTH Tela, BO3pAacT,
KOHKPETHOE BBOJUMOE COECIMHEHUE, 110JI, BpEMs M ITYTh BBEJACHHS, 00OIIEE COCTOSHHE
310POBBS U JIPYTHE JIEKAPCTBEHHBIE CPEACTBA, KOTOPBIC IPUMEHSAIOT OAHOBPEMEHHO.
Tunuunas n1o3a JeHCTBYIOIMHUX BEHIECTB MOXET, HAIIPUMED, HAXOAHMTHCSI B AHAIIA30HE
oT 1 Hr g0 HeckonbKHX rpaMMoB. [IpuMensiemas B ciiyyae ucnons3opanus (M)PHK
Tepanus, no3a (M)PHK nus skcnpeccuu mnm s HHrubupoBanus 3KCIPECCHH TODKHA
COOTBETCTBOBAThH YKa3aHHOMY JHalia30Hy; OJJHAaKO BO3MOXXHO IPUMEHEHHE 103, Ooliee
HU3KUX WM 00Jiee BHICOKHMX, YEM YKa3aHHEBIE B IPUBEJCHHOM B KA4eCTBE NPHMEpPA

AHana3oHe, NPEXIAEC BCEro ¢ Y4CTOM BBIMICH3IIOKECHHBIX (l)aKTOpOB. Kak npaBuio,
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PEXUM Ul PETYJISIPHOTO BBEICHUS (papMalleBTHUECKOH KOMIIO3HMIIUHU OKEH
HaxoauThCs B quana3one oT 0,1 Mxr 1o 10 Mr eMHHN Ha KHJIOTpaMM Beca Teja B
nenb. Ecny pexum npeacrasiseT coboii HeNpephBHYIO HHPY3HIO, TO OH JOJDKEH
TaK)X€ HaXOAUThCA B AUana3oHe ot 1 Mkr no 10 Mr equHHI Ha KUJIOTpaMM Beca Teja
COOTBETCTBEHHO. MOHHMTOPHHT IIporpecca MOXHO OCYIIECTBIIATE IyTEM
NEPHOAMYECKOH OLleHKH. JI03bI MOTYT BappUpOBATHCS, HO MPEANOYTHTENBHAS 1034
s BHyTpuBeHHOro BeejieHus (M)PHK B kauecTBe KOMIIOHEHTOB KOMIIO3HIIUH,
IpeiaraeMoi B HaCTOSIIEM H300pETeHHH, COCTaBJIAET OT IIPHMEPHO 10° hity] 10"
konui mosaexkynsl (M)PHK.

ITonsiTHe «BBEIEHHHE» OTHOCUTCS K JIIOOOMY METOAY, IPHTOJAHOMY IS
UHTPOAYKIMH KOMIIO3HMIIMH B OPTaHU3M HHIMBHAYyMa. BBenenue npueMieMbIx
KOMIIO3UIIMH MOXHO OCYIIECTBATh Pa3IHUYHBIMH IIyTSAMH, HAIpUMED, MIyTEM
BHYTPHBEHHOT'O, BHYTPHAPTEPHUAILHOI'O, BHYTPUOPIOMKHHOIO, IOJAKOXHOTO,
YPECKOXHOI'0, BHYTPUTPAXE€aJbHOI0, BHYTPUMBIIIEYHOT'O BBEIECHH S, MECTHOTO
HPUMEHEHHUS, BHYTPUKOXHOI'0, BHYTPUHOCOBOTO, JIEFOYHOT'O BBEJCHHSI, BBEICHHUS
IyTEM HHTAISAINA UM IIyTEM BHYTPUOPOHXHAIBHOTO MIIM OPaIbHOTO, UJIH
pexTanbHOro BBeneHusa. KoMmosunuu, npeanaraeMble B HACTOAIIEM H300pETEHHH,
MOHO, B YaCTHOCTH, BBOJHUTH B BU/I¢ aKTUBUPYEMOT0 '€HOM MaTpHKca COTJIACHO
MeTony, onucaHHoMy y Shea ¢ coaBropamu (Shea u ap., Nat Biotechnol, 17, 1999,
cc. 551-554) B EP 1198489.

B npunnune, papmaneBTHIECKHE KOMIIO3UIIHH, Ipe/yiaraeMble B H300peTeHUH,
MOJXHO IIPHUMEHATh MECTHO HJIM CHCTEMHO. BBeleHHE MPEaNOUYTHTEIBHO JOIXKHO OBITh
napeHTepanbHbIM, HAIPUMEDP, BHYTPUBEHHBIM, XOTS 110]] 00beM H300peTEHHS
OANaJaloT Apyrue NyTH BBeAeHHUS. [IpueMiIeMBIM TakKe ABJSE€TCS BBEICHHE
HETIOCPEACTBEHHO B 00/1aCTh-MHIIIEHD, HAIPHMED, C HOMOIIBIO KaTeTepa B 06J1acTh B
KPOBEHOCHOM cocCy/le. BBeileHne MOXHO, HAaIPHUMED, OCYIIECTBIATh TAKKE IIyTEM
IpSMO# MHBEKIHH B 001aCTh-MHUIIEHB, TAKYIO KaK onyxoib. [loa 06beM H300peTeH
NOANAaNaeT TAaKXKe BBEJEHHUE IIyTEM a3pO30JIH3alMH HIIH PACTbUICHHS, HIH OpaJibHOE
BBejenue. [IpenapaTsl 1y napeHTepalbHOrO BBEACHHS BKIKOYAIOT CTEPUIILHBIE
BOJIHBIC HJIM HEBO/HBIE PACTBOPBI, CYCIICH3UH U 3MYJIbCcHH. [IpuMepaMu HEBOIHBIX
pPacTBOPHTENEH ABIAIOTCS IPONUIEHTIIMKOIIb, IOJUITHICHIIHKOIb, GTOPYIIEPOILI,
pacTUTEIbHbIE Macya, TAKHE KaK OJIMBKOBOE MAcJio, U HHBEIHPYEMbIE OPTaAHHYECKUE

CIOXHBIC 3(I)I/IpI>I, Takue Kak 3TujIojieaT. BogHbIe HOCHTEIH BKIIIOYAIOT BOY,
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CIMPTOBbIE/BOIHBIE PACTBOPEI, IMYJIbCHH HIIH CYCIIEH3HH, BKJII0Uas CONTHON PacTBOp
v 3a6ydepennsie cpeanl. HamonHuTeNH [UIA apeHTepaTbHOrO BBEICHHS BKIIOYAIOT
pacTBOp XJIOpHIIa HATPHS, AEKCTPO3y PHHrepa, IeKCTpo3y U XJOpUI HATpH4,
JIAKTHPOBAHHBIH pacTBOp PuHrepa unu Heleryuyue Macina. Hamonaurenu mis
BHYTPHUBECHHOI'O BBEICHHS BKJIIOYAIOT MOMOJHHUTENHN XUAKOCTH U MUTATEIbHBIX
BEIIECTB, IOMOJHUTENIH 3JIEKTPOJIUTOB (TaKHe KaK OCHOBAaHHBIE HA JEKCTPO3E
Punrepa) u 1.1. MoryT npucyTCTBOBaTh TaK)Ke KOHCEPBAHTHI H Apyrue 100aBKH,
TaKHe, HAIPUMED, KaK NPOTHBOMHUKPOOHBIE CPE/ICTBA, AHTHOKCHIAHTHI,
XenaTHpYIOUIUe areHThl ¥ HHEPTHBIE rassl U T.11. KpoMe Toro, ¢papmanestuyeckas
KOMIIO3HIUSl MOXKET COAEPKATH TAKXKE APYTUE areHThl, TAKHE KaK HHTEPJIECHKUHEI UIH
MHTEPOEPOHEL, B 3aBUCHMOCTH OT [IPEANOIaraeMoro NpuMeHeH s (apMalleBTHIECKOH
KOMIIO3HIIWH.

Jpyrum BapuaHTOM OCYLIECTBJICHHUS HACTOSLIETO H306PETEHHS ABISETCS CIIOCO0
JCYCHHS, 3aKJIIOYAIOIHMKICA B TOM, YTO BBOAAT ()apMaleBTHIECKYIO KOMIIO3HIIHIO,
IpeiaraeMyto B HaCTOSIIEM H300PETEHUH, TAIIUEHTY JJIS TOTO, YTOOBI OH HOJIYYHII
PHK, npeanouyrurensHo ognHonenovyeunywo PHK, Takyro xax MPHK, BXOISIIYIO B
YKa3aHHYI0 KOMIIO3HLHUIO, YTO IPUBOAHT K NPOPHUIAKTHIECKOMY HJIH
TepaneBTHYECKOMY AchHcTBUIO. ClielyeT OTMETHTD, YTO MOHITHE «IIAIUEHT» BKIIOYAET
JKUBOTHBIX H JIOJEH.

IlyTeM BBENEHHS (papManeBTHYECKONH KOMIIO3HIIMHU, IPEAIaraeMoi B HaCTOSIEM
H300peTeHNH, 3a00JI€eBaHUS MOXHO JICYHTh MU NpeAyNpex aTh. I[lonsaTHE
«3a00jIeBaHUE» OTHOCHTCS K JIIOGOMY BO3MOXXHOMY MaTONOTHYECKOMY COCTOSIHHIO,
KOTOPO€ MOXHO JIEYHTh, IPEAYNPEXKAAaTh UIH BAKIIHHHPOBATH IIyTEM IIPUMEHEHHUS
BapHaHTa OCYIUECTBICHHS HACTOSIIErO H300peTeHus. B npeanoyTuTeIbHOM BapuaHTe
yKa3aHHOro crnocoba ykazaHHoe 3a00JIeBaHHE MOXET GBITH BPOXKIECHHBIM,
IPHOOPETEHHBIM, HH(DEKITMOHHBIM HIIH HEHH(EKIIMOHHBIM, CBA3aHHBIM C BO3PacTOM,
CEPACYHO-COCYAUCTHIM, META0OINIECKMM, KHIIEUYHBIM, HEOIUTACTHYECKUM (B
YacTHOCTH paK) Wik reHetHueckuM. OCHOBOI 3a60IeBaHusI MOTYT GbITh, HAIIPHMED,
HapyIIeHHE PETYIANUN PHU3NOJOTHYECKHX IIPOLECCOB, MOJIEKYISPHBIX IPOLIECCOB,
6HOXMMHYECKHX peaKluil BHYTPH OpraHH3Ma, OCHOBOH KOTOPHIX, B CBOIO OYepe/ib,
MOFYT SBJIATHCS, HAIPUMED, TCHETHYECKUH annapar opraHusmMa, IOBEIeHUYECKHE,
COLIMAJIBHBIC HJIM CBA3aHHLIE C OKpYXKaroIleH cpenoil ¢pakTopsl, Takue Kak

BO3JICHCTBHE XUMHYECKHX BCIIECCTB HJIK paJHaliMH. B naubonee NpE€ANOYTUTECIIPHOM
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BApHAHTE OCYIIECTBICHHUS U300peTeHUS PpapMaleBTHUECKYIO KOMIIO3HIIHIO,
IpeiaraéMyio B HaCTOSINEM N300PETeHHH, IPUMEHSIOT [l BADHAHTOB JIEYEHHS,
KOTOPHI€ ONKMCaHbl B TaTeHTHOH nybnukanuu WO 2010EP04681.

KacarenbHo ykazaHHOTO BbIIIE cl1ocoba JIeYeHus elle OJHUM BapHAHTOM
OCYUIECTBICHHS HACTOSIIET0 U300PETEHHUS SABJIAETCA IPUMEHEHHE KOMIIO3HIUH,
IpeiaraeMoi B HaCTOSNIEM H300peTEHUH, ISl HPUTOTOBIEHHUS (GapMaleBTHYECKOM
KOMITO3UIUH, NIPETHA3HAYEHHOM JUId JIeueHus 3a00JIeBaHUsi, KOTOPOE MOXKHO JIEYHTh
nyTeM BBeJdeHHus ykasanHo# PHK, npeanouturensno ognonenoueunoit PHK, Takoit
kak MPHK, Bxoasdme# B yxa3aHHyI0 KOMIIO3UIIMIO, B TKAHb MJIM OPraH B OpraHu3Me
NalMeHTa, NOPaXeHHYI0/IopaXKeHHbIH 00JIe3HbIO.

715t JONONHUTENbHOM HITIOCTPALUH NIPEATIOYTHTENbHBIE 00BEKTHI H300PETEHHS
00001IeHBI B TPUBEICHHBIX HHXKE ITYHKTaX, KOTOPble 06pa3yloT pas/es NpHBEIEHHOTO
BBILIE OAPOOHOrO ONMCAHMS, a TAKXKE NIPEANOYTHTENLHBIX BADHAHTOB
OCYILECTBJIEHUSI H300pETEHHUS.

1.Onuromep uamM HonuMep, coaepiKalinii MHOXecTBo rpynn ¢popmyna (II) B
KauecTBe OOKOBOM eI M/WJIM KOHIIEBOM TPYIIIIBL:

R? R*

_fh_{CHZ_(CHZ)E_N_[CHZ_(CHZ)b_rL]p}n'T‘[CHZ_(CHﬂa—T]n_RG

R3 RS (11
rJe IepeMeHHbIe a, b, p, m, n 1 R2-R® umeror yKa3aHHbBIC HUKE 3HAYEHHUS HE3aBHCHMO
B Kax0# rpynne ¢popmyis! (II) BO MHOXECTBE YKa3aHHBIX I'PYII:

a o603HavaeT 1 U b 0603HaUaET 1EM0€ YUCIO OT 2 10 4; Wik a 0603HaYaET LEeIoe
yuciio oT 2 10 4 u b o6o3Hayvaer 1,

p obo3HaudaeT 1 wim 2,

m ob6o3HayaeT 1 unu 2; n o6o3nayaer O uam 1 ¥m+n>2; u

R%.R’ KaXX/IbIi HE3aBHCHMO JIPYT OT Jpyra BeIOpaH u3 Boxopoja; rpynmsl -CH,-
CH(OH)-R’, -CH(R)-CH,-OH, -CH,-CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R’
15807 -CHz-R7, rae R’ BbIOMparoT u3 C3-Cgankuna unn C3-CgalKkeHniia, HMEIOIMEro
onHy ABOHHYIO CBA3b C-C; 3alIUTHOH I'PYyNIBI JUISi aMUHOTPYIIIIEL; U
HOJU(3TUNCHTINKOJIBHOM) 1enu;

R® BEIGpan u3 Bogopoxa; rpynme -CH,-CH(OH)-R, -CH(R’)-CH-OH, -CH,-
CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R” w1 -CH,-R’, rzie R’ Boi6pan u3 Cs-
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Ciganxuna unu C3-CjgankeHnna, UMEOIEro oay ABoHHy0 cBs13p C-C; 3amuTHOM
rpynnsl ans amuHorpynnsl; —C(NH)-NH,; nonu(3THIeHrTHKOIBLHOR) ey U JIMTaH1a
peLenrtopa,
U I'le OOUH WJIM HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(BIX) B ¢popmyite (II),
MOXeT(I'yT) ObITH IPOTOHHUPOBAHHEIM(H) ¢ 00pa30BaHHEM KATHOHHOM TPy
dbopmyer (II).

2. Onuromep uiau nonuMmep 1o 1. 1, B kotopom B popmyite (II) p o6o3nauaer 1.

3. Onuromep unu nonumep no 0. 1 uiu o. 2, B kotopom B popmyne (II) n
o6o3Hayaer 1.

4. Onuromep uiay noauMep 1o n. 1 wiau m. 2, B kotopoM B popmyne (1) m
obo3navaeT 1 u n o6o3nauaer 1.

5. Onuromep WM HOJHMEp IO OJHOMY M3 I.II. 1- 4, B koTopoM B dopmysie (II) a
obo3nauvaer 1 u b o6o3Havaer 2 win a 0603HavaeT 2 u b o603Hauaer 1.

6. Onuromep MM MOJHMEP 110 OJHOMY U3 1.1 1-5, B koTopoM B dopmyie (1)

R%-R’ 0603nauaior BOJIOPO/I.

7. Onuromep WM NOJUMEP 1O OXHOMY M3 ILI. 1-6, B koTOopoM B popmyie (II) RS

o003HavyaeT BOJAOPOI.

8. OnuroMep MM NOJHMEp 1O OAHOMY U3 ILIL. 1-5, mpeacTaBiasiomuii coboit
MOJIUMEP.

9. Ilonumep 1o 1. 8, B KOTOPOM MOJIMMEPHBIH KapKac, HECYIIHH MHOXECTBO
rpynn ¢popmyisr (II) B xkayecTBe G0KOBOI LENH M/HITK B KAYECTBE KOHIEBOH IPYIITHL,
BBIOpaH U3 N0JKM(aMHHOKHCIIOTH), COAEPXKallell MHOXKECTBO 3B€HbEB TTyTaMHHOBOI!
HJIH acnapariHOBOM KMCIIOTHI, TAKUX Kak MOJMU(IIIyTaMHHOBAs KHCI0TA) U
noyu(acnapariHOBaHHUs ) KMCIIOTa, Gelika, MONNaIKHHA, TOJMMHHA, II0JIHaKPUIOBO
KHCJIOTBI, IIOJIMMETAKPUIIOBOI KUCIOTHI, MOJTUMAIEHHOBOM KHUCIIOTEIL,
nojucyibponara, NOIUCTHPOTICYIb(oHaTa, nonudocdara, nenTo3annonucynsdara,
nonu(BuHHIGOCHOPHOH KUCIOTHI), comoaumepa noau(0yTaaueHa 1 MaJeHHOBOM
KHCJIOTBI, COMOIMMEpPA MOJIH(3THIAKpHIIaTa H aKPHJIOBOM KUCIOTHI), COMOIUMEpa
NOJH(3TUIEHA U AKPHIIOBOH KHCIIOTHI), COMOJIMMEDPA MONH(3TUIEHA H MAJIEHHOBOTO
aHTUPHJA), COMONHEMEPA O (METUIMETAKPHIIATA U METAKPHIIOBOH KHCIIOTHI),
COMOJIUMEPA NOJTH(METHIMETAKPHIIATA H METaKPHIIOBOM KHCIJIOTHI), COMOIHMEDPA
NOJIH(CTUPOJICYIbPOHOBOM KHCIOTH H MaJICHHOBON KHUCIIOTHI), COMOJIMMEPA

(BI/IHI/IHXJIOpI/UIa H BHHUJIALleTaTa U MaJICHHOBOH KI/ICJIOTBI), yriaesoga, Takoro Kak
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renapHH, renapuHcynb@ar, noau(riroKypoHOBas KHCIOTa), NOJU(TalakTypOHOBAs
KHCJIOTa), THaJypOHOBas KHUCIOTa, NoJu(ypoHOBas KHCI0TA), UIIH
KapOOKCHKOHIEBOTO JICHApUMEDA.

10. Ilonumep no m. 9, KOTOpPEIH BHIOHPAIOT U3 MOJH(aMHUHOKHCIIOTHI),
coJepKaileil MHOXECTBO 3BEHbEB INIyTAMUHOBOM UJIH acnapariHOBOM KHCIOTEI,
HOJIMaKPHIIOBON KHCJIOTHI U NMOJHUMETaKPHIOBOH KHCIIOTHI.

11.0nuromep uiu nonumMep, cofiepXxaluii MHOxecTBo rpynn Gpopmynsl (I11) B

Ka4€CTBEC MMOBTOPAIOINIUXCS 3BCHBECB!

R? R*
| |
——N—{CH;—(CHa)z—N—[CHy—(CHa)s—N] }5—[CH—(CHp):— T]n—

R® R® (111

r7e IepeMeHHble a, b, p, m, n u R%R® nmeror yKa3aHHbIE HUXKE 3HAYEHHSI
HE3aBUCUMO B Kaxxao# rpynmne ¢popmynsl (III) Bo MHOXKeCTBE yKazaHHBIX TPYIINL:

a obo3HavaeT | u b 060o3HavaeT nemoe yncio ot 2 10 4; win a 0603HAYAET LEJI0e
yuCcsio oT 2 10 4 u b o6o3Hayaer 1,

p o6o3nauaeT 1 wim 2,

m o6o3HauaeT 1 unm 2; n o6o3navaer O wim 1 ¥ m+n>2; u

R?R’ KaXkIpIi HE3aBUCUMO JPYT OT Apyra BeIOpaH u3 Boaopoaa; rpymnmnsl —CH,-
CH(OH)-R7,—CH(R7)-CH2-OH, -CH2—CH2-(C=O)-O-R7 UIu —CHz-CHz-(C=O)‘-NH-R7
, HIIH -CH2-R7, rje R’ BeIOpan u3 C3-Cgankuna unu C3-CgajJKeHunIa, HMEIOLIETO
oany ABo¥Hyo cBa3b C-C; 3amuTHO# rpynnsl mis amuHorpynnsl; —C(NH)-NH,; u
NOJIU(3TUJICHTIMKOJIBHOM) IIeMH;

U I7I¢ OJMH HJIM HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(bIX) B popmyie (III),
MOXeT(TyT) ObITh IPOTOHHPOBAHHBIM(H) ¢ 00pa30BaHHEM KATHOHHOM I'PYIIIEI

bopmyasr (111).

12. Onuromep unu nonuMep no n. 11, B koropom B popmyte (II) p o6o3navaer

13.0suromep unu nomumep no 0. 11 unu n. 12, B kotropom B popmyie (I1I) n

obo3Hayaer 1.
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14. Onuromep unu nonumep o 1. 11 unu 0. 12, B kotropom B popmyie (I11) m
ob6o3nagaeT 1 u n o6o3navaer 1.

15.  Oauromep unu nonumep o oxHomy u3 m.o. 11-14, B kotopoMm B popmyite
(IIT) a o6o3nauaet 1 u b 0603HayaeT 2 Ui a 0603HavaeT 2 U b o6o3Hauaer 1.

16. Oyuromep uiam DoaMMEp 10 ofHOMY M3 IL.I. 11-15, B KoTOpOoM B dopmyite
(IID) R*-R’ 06o3uauator BOJIOPOJ.

17. Onuromep niM noJMMeEp 1o oAHOMY u3 1.10. 11-16, npeacrapnstomuii cob6oii
HoJINMeEp.

18. ITonumep mo 1. 17, npeacrapnsouuii coboi AeHIpuMep.

19. Jlunupoun, umeromuit cTpykrypy dopmyns: (IV):

R? R4
R'— 'L— {CH—(CHp)— T—[CHZ_ (CHo)— '!j]p}m_[CHZ““(CHZ)a—T]n_ R®
R3 RS (1V)
rae NepeMeHHsble a, b, p, m, n | R'-R® umeror yKa3aHHbIE HUXKE 3HAYCHHS:
a ob6o3HavaeT 1 u b 0603HauaeT Hen0€e YuCIo OT 2 10 4; win a 0603HAYAET 1ET0E
qica0 oT 2 10 4 u b o6o3Hayvaer 1,

p o6o3navaet 1 unm 2,

m o6o3Hayaet 1 uinu 2; n o6o3uavaer 0 wim 1 ¥ m+n o6o3Havaer > 2; u

R'-R® Hesasucumo JpyT OT Apyra BeIOpaHB! U3 Bogopoaa; rpyimsl -CH,-
CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R’
1001 -CHZ-R7, rue R’ BeIOpan u3 C3-Cjeankuna unu C3-Cgankenuia, UMEIOIETO OJHY
ABoitHyIo ¢Ba3b C-C; 3amuTHOH rpynnsl s amuHorpymnmnsl, —C(NH)-NH,;
HONU(ITHIEHIIMKOIbHON) IIENH U JUTaHAa pelenTopa; IpH yCIOBHH, YTO IO
MEHBIIEH Mepe IBa OCTaTKa M3 R'-R® 0603mauator Tpynmy -CHz-CH(OH)-R7,
-CH(R")-CH-OH, -CH,-CH,-(C=0)-O-R’, -CH,-CH,-(C=0)-NH-R” wm -CH,-R’
rae R’ BoIOpan u3 C3-Cygankuna uian C3-CjgajikeHHIa, HMEIOIIEr0 OJHY ABOHHYIO

cea3p C-C;

U I'Jie OOUH HJIH HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(BIX) B popmyiae (IV),
MOX€T(TyT) OBITH IPOTOHHPOBAHHBIM(H) C 06pa30BaHHEM KATHOHHOMN TPYIIIIEI
dopmyisr (IV).

20. Jlumunoun no 0. 19, B kotopom B popmyne (IV) p o6o3nauaer 1.
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21. Jlanuaona o n. 19 uau 1. 20, B kotopom B popmyite (IV) n o6o3nauaer 1.

22. Jlunupouna no 1. 19 nnu n. 20, B kotopoMm B popmyne (IV) m o6o3Havaer 1 u
n ob6o3Hayaer 1.

23. Jlunugoua mo ogHoMy u3 m.um. 19-22, B kotopom B popmyie (IV) a
obo3navaer 1 u b o6o3Havaer 2 uin a 0603Havaer 2 U b o603Hayaer 1.

24, Jlunupounn mo ogHoMmy U3 m.0. 19-22, B koropom B popmyie (IV) R'-R®

KX/l HE3aBUCUMO JPYT OT Apyra BEIOpaH U3 BOJOPOAA W TPYIIIIBI -CH;Z-CH(OH)—R7

WA -CH(R7)-CH2-OH, rje R’ BbIOpaH u3 Cg-Cjgankuna wim Cg-C|galikeHnIa,
HMEIOIIEro OJIHy JBOHHYIO ¢Ba3b C-C; npH yCcI0BHH, YTO IO MEHbIIEH Mepe nBa
octatka u R'-R® 0603nauaior rpynmy -CHZ-CH(OH)-R7 U4 -CH(R7)-CH2-OH, rie
R’ BpiOpan u3 Cg-Cgankuna unu Cg-CjgalkeHuna, MMEIOMETO OHy ABOHHYIO CBSA3b
C-C.

25. Kommnosuuus, cogepxamas MPHK u ouromep wiik nojumep no ogHoMy U3
.. 1-18.

26. Komnosunusg 1o 1. 25, B KOTOPOii 0OJUroMep WK MOJUMEp IpeACTaBIIseT
co60# KaTHOHHBIH OJIMrOMEp WIIH TIOJHMEP.

27. Komnosunus no u. 25, coxepxamas xommiekc MPHK u xatuonHOro
OJIMTOMEpPA UJIU NOoJUMepa.

28. Komnosunus, conepxamas MPHK u nunugons no ogaomy u3 m.m. 19-24.

29. Komnosunus no 1. 28, B KOTOPO# JIMIIMI0KA IPEACTABIISIET OO0
KAaTUOHHBINA TUITHAOUT.

30. Komnosunus no 1. 29, conepxaimmas komiuiekc MPHK n katnoHHOTO
JUANH0OUIA.

31. KomMnosunus no ogHomy u3 m.1. 25-30, Haxoasmascs B
JuopUIN3UPOBAHHOM PopMe.

32. Komnosunus no . 31, KOTopasi AOMOJIHHATENBHO COAEPKUT JIHOIPOTEKTOP.

33. Komno3sumus o 1. 32, B KOTOPOif THONPOTEKTOP MpeACTaBiseT coboii
Tperano3sy.

34. ®apmaneBTHYECKas KOMIO3HIIMSA, COAEPKALIas KOMIO3HIKIO 110 OJJHOMY H3
n.m. 25-33.

35. IlpuMeHEHNE KOMIIO3UIIHHU IO OJTHOMY M3 I.10. 25-33 mus BBenenus MPHK B

KJIETKY.
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36. [Ipumenenne onuromMepa Ui MOJUMepa MO OAHOMY U3 I.I1. 1-18 mnm
aunuaouaa no ogHomy us3 m.u. 19-24 nng sBenenust MPHK B kietky.

37. Cnoco6 Benenus MPHK B kiteTky- WM TKaHb-MHUIIEHD, 3aKJIIOYAOIIUICS B
TOM, YTO OCYIIECTBIISIOT CTAJHIO, HA KOTOPO# NPUBOIAT B KOHTAKT KOMIIO3HIIKIO IO
OJAHOMY H3 IL.II. 25-33 ¢ KJIeTKOH- UM TKaHbK-MHIIEHBIO.

Onucanue yeprexei

Ha uyeprexax nmokaszaHo:

Ha ¢ur. 1 — BiugHue THna onuro(anikuieHaMMHHON) MoauGUKALUH GOKOBOI

Henu noiau(aKpuiIoBoi KHCJIOTHI) Ha Bd)d)eKTI/IBHOCTI) TDaHCd)eKHPII/I MPHK pa3anunpix

THIIOB KJIETOK. [IoMuIIeKChl OTyYanu, HCIoab3ys NOIH(aKpHIOBYIO KuciaoTy) (MM:

8000 Ta) ¢ moauduxanusmu 60xkoBoi nenu (2-3-2) u (3-2-3) HIM KOHTPOIbHEIE
rpynmsi (3-3-3), (2-2-2), (2-2) unu (3-4-3) u MPHK, xoaupyromyro monudepasy
CBETJIsKA, IPH COOTHOMmEHHAX N/P ot 4 1o 44, u npuMeHsnu s Tpancheknuu
KJIETOK yKa3aHHbIX THIOB. Uepes 24 u kneTku, TpaHchexktupoBanusie PHK B
paznuyHbIX KoiuyecTax (500, 250, 125 unu 62,5 Hr), TH3HPOBAIH M AHATM3HPOBAIH
mouK(epasHyro akKTHBHOCTS;

Ha (bHI‘. 2 - Ananus MHTIpaIMY B Irejie, NPOBEACHHBIN JUISL onpeaeIeHus

crnocobHocTH MoauGpUIIEpoBaHHOM (2-3-2) u (3-2-3) PAASK (monu(axpuioBas

KHcia0Ta)) 06pa3oBriBaTh KoMIuIeKe. IToNHNIIEKCH OJyYand COrIacHO ONHCAaHHOMY

BBIIIIC C YKa3aHHBIMM COOTHOEHHsAMH N/P. B3aumoneiictBue monmuMepa 1 MPHK
aHAJIM3UPOBAJIM 110 MUTPALIMH B arapo3HoM reye. UeM BhIle B3aMMOAEHCTBHE, TEM
MEHBIee KOJUIECTBO MOJTUMEPa HEOOXOAUMO IS IOJIHOTO CAEPKUBAHUS MU ALK
MPHK;

Ha ¢ur. 3 - AHanu3 ¢ ucnonb3oBanueMm RiboGreen, npoBeneHHBIH s

olnpenesneHus crnocobHocTH MoaubuuupoBanHoii (2-3-2) u (3-2-3) PAAS8k

00pa3oBBIBaTh KOMILIEKC. TTOMHILIEKCHI IIOJIy4yajiy COTJIaCHC OMHCAaHHOMY BBIIIE C

yka3zaHHbIMH cooTHoweHusiMu N/P. BzaumoneiictBue nonumepa u MPHK
aHaau3upoBany, no6asnsas RiboGreen. Yka3zanHas MoJjieKyna B3aUMONENHCTBYET C
HYKJICHHOBBIMH KHCJIIOTaMH, YTO IPHBOAMT K YBEIHUEHHOMY (PIIyopeciieHTHOMY
cHrHany npu BeICOKHX koamyecTtBax MPHK. UeM cunbuee BzaumoneiicTue
HYKJICHHOBOH KHCIIOTHI C IIOJITMMEPOM, TEM HHXe 00HapyKHBaeMblil (JIyopeCieHTHBIHR
curdan. CUrsansl npecTaBICHbBl B BU/E OTHOCHTENbHOM (IyopecleHIuH 110

CPaBHEHHMIO C KOHTPOJIEM, COEPKALIHUM TaKOE K€ KOJIHIECTBO cBoboaHoi MPHK;
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Ha ¢ur. 4 — TpancdexTupyromas 3pHpeKTHBHOCT pa3IUYHBIX

MoaubunupoBaHHeIX N, N'-6uc(2-aMuH03THII)- 1. 3-Tponad mmaMuHOM (2-3-2)

noauMepoB. Ilonumnexce! nonyyanu, HCIONb3ys ykasaHHbIE MOAU(DHIIMPOBAHHBIE
N,N'-6uc(2-amun03THN)-1,3-1ponanAnamMuaOoM noiumepsl (PAA8K: nonu(akpunopas
kucinora), MM 8000 Mla; Glu9.8k: nonu(rnyramunosas xuciaora), MM 9800 [la;
PMA9.5k: nonu(metakpunar), MM 9500 Ta; Glu64k: nonu(riayraMuHOBas KHCIOTA),
MM 64000 ITa; GluLys: comonumep monu(rayTaMUHOBOM KHCIIOTHI)-IIOAM(IM3HHA))
(2,000-50000 1la), u MPHK, xoxupyrontyio monudepasy cBeTiska, Ipu
cooTHomenusx N/P ot 4 no 20. Uepe3 24 u kneTku, Tpancdexruposanasie PHK B
pa3nuuHbIX KosnuyecTBax (500, 250, 125 unu 62,5 Hr), TU3HPOBAIH U aHATH3UPOBAIIH

monudepazHyO aKTHBHOCTD;

Ha ¢ur. 5 — Tpancoekrupyomas 3¢ hekTHBHOCT, MOAMGHUIHPOBaHHOH N, N'-

Ouc(2-aMuHO3TIII)-1,3-IponaHAHaMHHOM (2-3-2) M0IH(aKPHIOBOMK KHCIOTHI) ¢

pa3JIMYHBIMHU MOJIEKYJISIPHBIMH MaccaMH. Ilonurnekcel IIOJIy4alld ¢ HCIIOJIb30BAHUEM

HUMEIOLICH YKa3aHHBIE MOJIEKYJISIPHBIM MacChl MOJIH(aKpHIIOBOM KHCIIOTHI),
Moauduuupsoannoit N, N'-6uc(2-amuna03THN)-1,3-1ponanauamunom (2-3-2), u MPHK,
Koaupymomiel mouupepasy cBeTisKa, Ipu cooTHomeHusx N/P ot 4 go 20. Uepes 24 u
KIeTKH, TpaHcpekTupoBanHeie PHK B pasnuunsix xomuuectsax (500, 250, 125 unn
62,5 Hr), TU3UPOBAIH U aHATH3UPOBAIH JTIONK(EPa3HYIO aKTUBHOCTB;

Ha ¢ur. 6 — LIUTOTOKCHYHOCTD MOJMMEPHLIX NPENAPAaTUBHEIX GOpPM,

conepxamux MPHK. Komnnekcsl, coaepxanue monu(akpunoByro kuciaoty) (MM

8000 MMa, 20000 Ja 1 70000 [Ma), MOAHGHUUHPOBAHHYIO pa3IHIHBEIMH YKa3aHHBIMH
onro(ankunenaMmuaamu), 1 MPHK, xoaupyromyto sonudepa3sy ceetnska, npu
cootHoenus N/P ot 4 u 44 u Bkmoyatomue MPHK B pa3in4HBIX KoaMYecTBax,
HCII0JIb30BaNK 118 TpaHchexnuu. Yepes 24 4 onpenensiv KU3HECTIOCOOHOCTh KIETOK
COTJIaCHO ONHMCAaHHOMY MeToAy. JlaHHbIe NpeACTaBlICHBI B BUIe % BBDKHBAEMOCTH 110
CPaBHEHHIO ¢ HETPAHC(PEKTUPOBAHHBIMH KIIETKAMH;

Ha (1)1/11“. 7 — YpoBHH SKCIPECCUM PENOPTEPHOro OEJIKa B JIECKHX MBIIIECH.

[onunnexkcel, cocrosmue u3 PAA20k-(2-3-2) u MPHK, xonupytonieit monudepasy
CBETJISIKA, CMEIIMBAJIK NIPU YKa3aHHBIX cOOTHOmEHUsX N/P u oOpabarsiBann Mbiei ¢
IIOMOLIBIO a3p030Jis;

Ha ¢ur. 8§ — Pu3nko-xuMHYeckue cBolicTBa MoauduuposanHoil N, N'-6uc(2-

aMuHO3THUN)-1,3-ponanguaMuHoM (2-3-2) nonu(akpunoBoii KUCIOTHI). [10unIeKCh
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II0JIyYaliy B YCJIOBHSAX in vivo nipu cooTHouieHHH N/P, pasaoMm 10. [IpuMeHseMeIii
IoJIMMED: nonu(akpuiaosas kuciota), MM 20000 [a;

Ha q)HF. 9 — IlonyyeHnoe ¢ IIOMOIIBIO NPOCBCUYNBAKOINETIO I3JICKTPOHHOT'O

MEKpockona u3obpaxenne PAA20k-(2-3-2) u MPHK. [Monumniexkcs cMeIUBang npu

N/P, pasnom 10, 1 aHaIH3UPOBANU C IOMOIIBIO IIPOCBEYHBAIOIIEN 3TEKTPOHHOM
MHUKpockonud. Macmrab, o6038a4eHHbIH npsMoyronpHukoM: 100 M. [IpuMenseMbIi
nonuMep: noarn(akpuiaonas kuciora), MM 20000 Jla;

Ha ¢ur. 10 — Dkcnpeccus morudepassl CBETAAKA B TKAHU JIETKHX CBHHEH MOciie

a3pO030JILHOTO BHCCCHHUA NIPEeHapaTUBHBIX (bODM noJjimniaekcoB. Ha neBrix

n3obpaxenusx: brPEI, N/P 10. Ha npaBsix nzobpaxennsx: PAA20k-(2-3-2), N/P 10.

ITpumensiemslit monmumep: nonu(akpuiosas Kkucjiora), MM 20000 [Ta;

Ha ¢ur. 11 — Bo3ne#icTBue Tperanossl Ha cHOCOOHOCTE K JHO(HIN3ANUH

conepxamux PAA20k-(2-3-2) komniaekcoB. KoMmieKkcsl moydyany coriacHo

OMKMCAaHHOMY BBIIIE ¥ JTHOPHIM3UPOBAIN B IpUCYTCTBHH 1% Tperanossl. Kak
IIPOJEMOHCTPUPOBAHO, TPErajgo3a obanana CIOCOOHOCTRIO COXPAHSATD

3} PeKTHBHOCTE 3THX KOMIUIEKCOB B OTHOmEHMH Tpanchekuun MPHK mocie
AHO(MIIN3AIHE U PEerUApaTaIluy;

Ha ¢ur. 12 — Bausguue moaudunmposanneix (2-3-2) u (3-2-3) nonumMepos Ha

sddexruBHocTh Tpancheknuu JIHK. [Tonuniexkcs Noaydaiu ¢ HCIOIb30BaHHEM

nonu(akpunosoi xucnors) (MM: 8000 [la) ¢ ykazanHbeIMH MOAH(UKALHIAME GOKOBOI
uenu v nJIHK (nmnasmuanas JIHK), kogupymeit mouudepasy ceriska (pCMVLuc),
npu cootHomeHuaX N/P ot 4 1o 20. Uepe3s 24 y knetku, Tpanchekrupopannsie JTHK B
pasnnuHbIX KonuuecTBax (500, 250, 125 unu 62,5 Hr), TU3HPOBAIM U aHATU3UPOBAIIH
mounepasHylo akTUBHOCTh. B KOHTpoJIe B KayecTBe TPaHC()EKTHPYIOLIETO peareHTa
npumensnu pazserBiaeHHbI PEI (brPEID), 25 x/la;

Ha ¢ur. 13 - PHKi, uHAynMpoBaHHAas MOJIYaHMEM T'€HOB, IIOJYYEHHAs C

ucrnoab3zoBanueM KoMmiaekcoB GL3-Luc-siPHK u N, N'-6uc(2-amunostui)-1.3-

IponaHAuaMUHOM (2-3-2) MOIH(HUIIHPOBAHHOMN MONU(AKPUWIOBOM KUCIOTH). KileTku

HeLa, ctabunpHo 3KcIpeccHpyomue Tonudepasy CBETIsAKa, TPaHCHEKTHPOBAIH C
HCIOJIb30BAaHHEM KOMILIEKCOB, KOTOphie coaepxanu siPHK npotus siPHK
mouudepassl cpeTisaka (siLuc) unn xoutponsuyio siPHK (siGFP) u PAA20k-(2-3-2),
IpH yKa3aHHBIX cooTHomEHHSX N/P u Bxmovatomux siPHK B pasnuunpix

KOJIHYECTBAX. DKCIPECCHIO JouHdepassl aHaTH3UPOBANIH Yepe3 24 4 ¥ BEIpAXKald B



10

15

20

25

30

-89 -

BHJIC OTHOCHUTEJILHBIX YPOBHEH 3KCIPECCHH 10 CPaBHEHHIO C He0OpaboTaHHBIMH
KJIETKaMu;

Ha ¢ur. 14 — JlionudepasHas akTHBHOCTD nocie Tpanchekny NIH3T3-xieTox

pa3nun4HeIMA Kommuiekcamu nunuaoua/MPHK. ITonyyann xkoMmiekcsl, comepKanime

MPHK ¥ nununounab Ha ocHoBe (2-3-2) HIIH KOHTPOJNBHBIX OJIMTO(ajIKUI€eHaMHHOB) (2-
2-2) u (3-3-3) npu Mac./Mac. cooTHoleHu# (Macca nunuaonna/macca MPHK),

COCTaBIAOmIEM 16;

Ha ¢ur. 15 — BausHue onuro(ankuieHaMuHHON) MoauHUKauy 60OKOBOM Lenu

HOJHU(aKPUIOBO#H KHCIOTHI) Ha 5 PEKTUBHOCTS B OTHOIEeHUH Tpanchekimu JJHK.

[onuiekcrl nojyyanu, HCHOIb3Ys MONH(aKpHIOBYIO Kucioty) (MM: 8000 Jla) ¢
yKa3aHHbIMH Moau(uKanuaMu 6oxoBoit nenu u nJ[HK, koxupyromyro mouudepasy
ceeriaka (pCMVLuc), npu yka3anHbIX cooTHomeHusx N/P. Uepes 24 4 knetku,
Tpadcextupopannsie JIHK B paznuunbix konnuecrsax (500, 250, 125 unu 62,5 Hr),
JU3UPOBAIM H aHAIM3UPOBAIM JMonH(epasHyo aKTHBHOCTL. B oTinuune ot
tpanchekiuu MPHK (cMm. dur. 1), onuro(ankunenamuunas) Mogudukanus 60KoBoi
[eNH HEe OKa3biBaja CYIMECTBEHHOIO BIMAHUSA Ha 3P (EKTHBHOCTh TpaHCHEKIMH;

Ha Qur. 16 — Dkcnpeccus mouudepaspl CBETIIKA B IEYEHH U CEJIE3CHKE MBIIeii

II0CJI€ BHYTPUBEHHONW UHBEKIMHU NIpenapaTUBHEIX GhopM aunugouaos. Cinesa: MPHK,

Koaupyromas nonudepasy cBETIAKa, BKIOYeHHas B popmy ¢ nunugongom C12-(2-3-
2) (C12-(2-3-2):DOPE:xonecrepun:DSPE-PEG2k; MaccoBoe COOTHOLIEHHE
3,6:0,18:0,76:1) B 3®P nns mabexuuii; cnpasa: MPHK, koxupyromas monudepasy
CBETJISKA, BKIIOYEeHHas B ¢popMy ¢ munugougom C12-(2-3-2) (C12-(2-3-
2):DOPE:xonecrepun:DSPE-PEG2k; maccoBoe cootHomenue 3,6:0,18:0,76:1) B Bozne
s uHbeKui. Toneko npepnatuBHble GopMbl B 3OP npuBOAKIN K IKCIIPECCHH B

neyeHu u ceneszenke (3OP: 1,6404x 10° ($OTOHOB/C; BOJa: HE MOAMAETCS BEISBIECHHIO);

Ha ¢ur. 17 — Dxcnpeccus monudepassl CBETIIKA B IEYEHH M cele3eHKEe MbIIei

HocJie BHYTPUBEHHOW MHBEKIIHH IIPEIapaTHBHBIX d)ODM JUNHIOUIOB. A.

buomomuancienTHOE H306paxenue in vivo: ciesa: MPHK, xoaupyromas
mouudepasy cBeTnsKa, BKIOYeHHas B Gpopmy ¢ aunugounom C14-(2-3-2) (C14-(2-3-
2):DOPE:xonecrepun:DSPE-PEG2k; 8:6:5:1) B 3®P 1y unbexuuii; B cepeaune:
MPHK, xoaupyromas monudepasy cBerisika, BKIOYEHHAs B GOPMY € JIMIIHIOHI0M
C16-(2-3-2) (C16-(2-3-2):DOPE:xonectepun: DSPE-PEG2k; 8:6:5:1) B 3®P s

nHbeKnui; cnpasa: MPHK, xogupyromas monudepasy cBeTiska, BKIIOYECHHAS B
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dopmy ¢ munupounnom C12-(2-3-2) (C12-(2-3-2):DOPE:xonectepun:DSPE-PEG2k;
8:6:5:1) B 3P nns unbeknwmii. b. KonnuecTBeHHas oneHka in vivo
OHOJIOMHHMCIIEHTHOTO CHTHANA. Y POBHHU 3KCIIPECCUH CHHXXAIUCH C YBETHYCHHEM
JIHHBL ankuiabHO# 1enu ¢ C12 go C16;

Ha ¢ur. 18 — Dxcnpeccus monubepassl CBETIIKA B IIEYEHH U CENE3EHKE MbIHIEH

I10CJI€ BHYTPUBEHHONW MHBEKIIUH NpenapaTHBHBIX dbopMm JUNUAONIOB. M3 MBIILIEH,

CBe/IeHHs 00 00paboTke KOTOPHIX NMPEACTABICHBI HA QUT. 17, H3BIMaNU IIEYEHb,
CCJIE3CHKY, MOYKY, KEIYIO0K, CEPIIE, JIETKAE U TOJOBHONH MO3T U BU3YAJIM3UPOBAIH B
OTHOILIEHHH 3KCIPECCHHM TIonHdepasbl. A. BHOMIOMHHUCIIEHTHOE H300paXKeHHUe:
ciesa: MPHK, konupyromas monudepasy cBeTiska, BKIOUYEHHas B GopMy ¢
manupounom C12-(2-3-2) (C12-(2-3-2):DOPE:xonecrepun:DSPE-PEG2k; 8:6:5:1) B
3®P pns unvekuuii; B cepeaune: MPHK, xonupyromas monudepasy cpernska,
BKJIIOYeHHad B popmy ¢ aununounom C14-(2-3-2) (C14-(2-3-
2):DOPE:xonectepun:DSPE-PEG2k; 8:6:5:1) B 3®OP nna uasexnnit; cnpapa: MPHK,
KoJupyoumas mouudepasy cBeTIsKa, BKIIOUeHHas B Gpopmy ¢ nunuaougom C16-(2-3-
3) (C16-(2-3-2):DOPE:xonectepun:DSPE-PEG2k; 8:6:5:1) B 3®P nst HHBEKIMIA.
YPOBHH 3KCIIPECCHH JIIOIH(pepassl B IEYSHH CHHKAIUCH C YBETHYCHHEM JUTHHbI
ankanoBoi uenu munugou 0B (C16<C14<C12) u oxazanucek Hauboiee TPyJHO
BbIsABIIseMBIMU 17151 C16. Dkcnpeccus monndepassl B cele3eHKe oKa3aaack Hanboee
BeIcOKO# s C14. HexoTopslii ypoBeHb dKCIpeccuH Jonudepasbl 06HApyXKEH B
JIETKUX, HO He OOHapyXeH B cepAle, OYKe, XKeIyAKe WM FoJIOBHOM Mo3re. b.
KonnuecTBeHHas oleHKa GHOTIOMUHHCIIEHTHOTO CHIHAJIA, YKa3aHHOTO B A

Ha ¢ur. 19 — CpaBHenne 3 HeKTHBHOCTH pa3IHUHBIX TPaHCHEKTHPYIOUIX

peareHToOB B OTHOINICHHH HX ciocoOHocTH obecnieynBath BBencaue nJIHK u MPHK.

[Tosunexcsl moJTyyaaH ¢ HCHOJIb30BAaHHEM yKa3aHHBIX TPaHC(PEKTHPYIOIHX
peareHTOB (CTPYKTYpPhl COrJIaCHO HOMEHKJIAType, COOTBETCTBYIOIIEH ONMUCAaHHOMH B
3aBke Ha mareHT WO 2011/154331: Ned6 C-Stp3-C-K-OleA2; Ned54: C-Y3-Stp2-K(K-
OleA2)-Stp2-Y3-C; Ne512: C-Sph3-K(Sph3-C)2). B xauecTBe HyKJIEHHOBOM KHCIIOTHI,
npeacTaBigomel coboil «one3nslit rpy3», npumensan 1u6o MPHK, nu6o nJJHK
(pCMVLuc), xonupyromyro monudepasy cBeTiIsKa, MPH YKa3aHHBIX COOTHOMICHHIX
N/P. Yepes 24 u NIH3T3-knetku, tpancdexruposanusie MPHK B pa3nuunbIx
konnvectsax (500, 250, 125 uan 63 Hr), TU3UPOBATH U aHATH3UPOBAIIH

aonupepasHyo aKTHBHOCTE;
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Ha ¢ur. 20 - CpaBHenne TpanchekTupyoomei d¢pdekTusaocTH PAASK,

Moaudumuposagnoi N,N'-6uc(2-amunostun)-1.3-nponanauamusaom (2-3-2) unu

N,N'-6uc(2-aMmuB03THN)-1,3-6yTannnaMuHOM (2-4-2). TToaHIIEKCH IIOTyYaH ¢

ucnonb3zosanneM PAAS8k, monudunupoBannoit nu6o N, N'-6uc(2-amurostuin)-1,3-

IpoTNaHIuaMUHOM (2-3-2), mu6o N,N'-6uc(2-amuno3TIN)-1,3-6yranarnaMmutom (2-4-
2), u MPHK, xonupyromeii noundepasy cBeTiska, NPy yKa3aHHBIX COOTHOIMIEHUAX
N/P. Yepes 24 u NIH3T3-knetku, Tpanchextuposannsiec MPHK B pasnuunbix
komuuecTBax (500, 250, 125 unu 63 Hr), TH3UPOBAIN U aHAIU3KUPOBAIIH
monupepasHyo akTHBHOCTD,

Ha ¢ur. 21 — U300paxkeHUs JUIOIIEKCOB, I10JYYEHHBIE C TOMOIIBIO

[IPOCBEYNBAIONIECH JIEKTPOHHOW MHKpockonuu. Kommiuekcrl nunuaoua/mMmPHK

IOJIyYaJIM COTJIACHO ONMCAHHOMY BBIIIE€ METOY M aHAJIH3HPOBAIH C IOMOLIBIO
IIPOCBEYHBAIOIIErO 3JIEKTPOHHOIO0 MUKpockomna. Bepxuuii psa: C10-(2-3-
2)/DOPE/Chol/DPG-PEG, unxuuit paa: C10-(2-3-2)/DPPC/Chol/DPG-PEG; neBbie
n3obpaxenus —oOmmi Bua, Macurrad 100 HM; npaBble H306paXeHuUs:
JeTAIM3UPOBAHHBIN YBEJIMYCHHBIN Macmtad 20 HM;

Ha ¢ur. 22 - Tpancdekrupyromas s¢pdbekrusaocts C10-(2-3-2),

CHHTE3UPOBAHHOIO U3 1-6pomaekana. C10-(2-3-2) CUHTE3UPOBAIIH COTIIACHO IPHUMEPY

nonyuenus VII, ucnonssys 1-6pomaexan. Tpanchextupyromyro 3¢ GeKTHBHOCTS
ouenuBanu Ha NIH3T3-knerkax, ucnonssys no3et 500, 250 u 125 ur Ha nyHKY;

Ha ¢ur. 23 - Tpauchekrupyromas sdbdextusaocts C12-(2-3-2),

CHHTE3MPOBAHHOIO U3 N-nonenunakpuaamuna. C12(2-3-2) cHHTE3MpPOBAIH COIACHO

npumepy nony4venus VIIL, ucnonesys N-gogeunnakpunamun. TpaHchekTHPYIOILYIO
sdpdexTuBHOCTE onenuBany Ha NIH3T3-knerkax, ucmonssys 1o3sl 500, 250 u 125 ur
Ha JIYHKY;

Ha ¢ur. 24 - TpancdexTupyromas 3¢ dexkrupaocTs C12-(2-3-2),

CHHTE3HPOBAHHOIrO M3 Joaenuaaakpunara. C12-(2-3-2) cuHTE3UpOBaIHN COIIACHO

npumepy nonydenus IX, ucnonassys noxenunakpunar. TpaachekTupyroyo
3pdextuBHOCTh oneHuBany Ha NIH3T3-kneTkax, ucnonssys go3sl 500, 250 u 125 Hr
Ha JYHKY;

Ha ¢ur. 25 - TpanchexkTupyromas 3¢ HeKTUBHOCTD NUNHMIOHAHOK

npenapaTUBHOH GopMel Ha ocHoBe C12-(2-3-2). JIunuouAHbIEe IPENapaTHBHEIE

dbopmsl co3naBanu, ucnonb3ys C12-(2-3-2) u DMG-PEG2k B xkoM6unanuu ¢ DOPE
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uid DSPC u ¢ MPHK, xonupytomeit moundepasy ceetigka, pu cooTHomeHusx N/P
17 nau §;

Ha ¢ur. 26 - CpaBHeHne TpanchekTupypomei >QHeKTUBHOCTH in vivo

C12, monudunupopantoro onuro(agskuinamuaamu) (2-3-2). (3-3-3) u (2-2-2);

Ha Qur. 27 - CpaBHeHue TpaHchekTupytoniei 3¢ bexTusaocTH Bepeun C12-(2-3-

2) ¢ UIBMEHEHHBIMY HacHIleHHeM U noJoxeHneM C12-ankuabpHo# nenu. A:

XHUMHYecKas CTPYKTypa pasnuyHeix Bepcuii C12-(2-3-2); b: ypoBeHb 3KkCIpeccun
penoprepHoro 6enka (mouudepasa ceetiska) nocie rpanchexknuu NIH3T3-k:1eTok
npenapaTUBHBIMA GOPMaMH, COACPKAIUMHE Pa3IHYHbBIE JIUITHIBL;

Ha ¢ur. 28 ~CTabUIBHOCTD JUIOMICKCOB NPy Jruoduan3anuu. JIMNHA0UAHbIE

npenaTuBHbpIe GOPMBI NIONIydady COTIACHO ONUCAHHOMY BBILIE METOAY, HOABEPraIH
AManu3y B IPOTHBOTOKE BOJBI U CMELIMBAIIU C PAa3JIHYHBIMK KOHICHTPAIIUAMHM
JTUNONPOTEKTOPOB (Tperanosa (A, I'), caxaposa (B, 1) u nakro3a (B, E)). ITocne
3aMOpaXMBaHM, THOQUIH3AIUE U PECYCIIHIAPOBAHHS OLlEHHBAIIH
Tpancdextupyromyo 3¢pdexkrusrocTs Ha NIH3T3-kinetkax (A-B), usmepsau
runponuHaMuyeckui quametp (I'-E) u cpaBHMBaNIM cO CBEXXENPUTOTOBIEHHBIMHU
JIUIIOIIEKCAMH B TaKHX XK€ YCIIOBHSAX;

Ha ¢ur. 29 — Dxcnpeccuss MPHK B 06pasnax ex vivo nociue Tpacdexinu

conepxamumMu C12-(2-3-2) TUnUI0MAHBIMHE IPENAPATUBHEIMU GopMaMu. A: MBIINIIE]

CBHHEH, Bce 00pa3upl oOpaboTaHHbIe; b: XKUpoBasi TKaHb CBUHEHN, BCe 00pa3 bl
obpaborannsie; B: aprepus open; I': Mpimna osen, BepxHuii o6pasen: o6paboTaHHBII,
HHO)KHUH o6pasen: Heo6paboranuslit; [[: 1erkoe osen, BepxHuil o6pasen:
o6paboTaHHEIH, HYKHEN 00pasen: HeoOpaboTaHHBII;

Ha ¢ur. 30 — AHanu3 MetoioM BecTepH-610TTHHIa KIETOYHBIX JIM3ATOB Ha

benke ACE-2. Jlepble mONOCHL: JTH3aT KIETOK, oOpaborannsix MPHK, xonupyromeii
ACE-2; nmpaBble NIOJIOCHL: IU3aT KJIETOK, 00pabOTaHHBIX JTHIIHIOUIHBIMH
npenatusHeiMA popmamu 6e3 MPHK (mycTsie). Bepxuuii paa: oxpamusaaune ACE-2;
HKHuH pax GAPDH, koHTpoNb 3arpy3kH;

Ha ¢ur. 31 - DKcIpeccHs MBIIIHHOTO YPUTPOINOITHHA B Mblmax. O6pa3ibl KpOBH

aHaJIM3upoBaIH B oTHomeHHH MEPO 4gepe3 6 u mocie BHYTPUBEHHOTO BBEACHHS
npenpapatuBHoi popmer C12-(2-3-2), conepxauieit MPHK mEPO. Ananusuposanu

TpH pasiuynbie 10361 PHK (20, 10 unam 5 MkT) ¥ KOHTpOABHYIO rpyniy (3®P);
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Ha ¢ur. 32 - CpaBHeHue TpanchekTupyouei 3bPeKTHBHOCTH

MOAMGULIHUPOBAHHOTO Pa3INYHBEIM 00pa3om nouu(ammmiamusia) (PALAM). NIH3T3-

KJIETKH TPaHC)EKTHPOBATH C HCIOIb30BAaHHEM IOJMILIEKCOB, cogepxamux MPHK,
KoTopas KoaupyeT jonudepasy, Bxoasmyro B komiiekc ¢ PALAM-(2-3-2), PALAM-
(2-2-2) nnu PALAM-(3-3-3);

Ha ¢ur. 33 - CpaBHeHHe TpaHcheKTUPYIOMEH 3O DEKTHBHOCTH I0-PA3HOMY

MoaAuGUIMPOBaHHBIX noaunponmwieHuMuAHOB (PPI). NIH3T3-kneTtku

TPaHC(EKTUPOBANH C HCIOJIb30BAHHEM IIOIHILIEKCOB, conepxamux MPHK, xotTopas
KoaupyeT monudepasy, BXoAsIYyI0 B Komiieke ¢ PPI-(2-3-2), PPI-(2-2-2) unu PPI-
(3-3-3).

Ha ¢ur. 34 - Dxcnpeccus monudepassl Hoce MOAKOKHON HHBEKIIHH

npenapatuBHOd ¢popmbl C12-(2- -3-2). Ilpumensnu C12-(2-3-

2)/DOPE/xonectepun/DMG-PEG2k, conepxamuit MPHK, koTopas xoxupyer
monudepasy cBeTIsKa.
IIpuBeieHHbIE HEXKE IPHMEDPHI CIIYXKAT [JISL HILTIOCTPAMH U306 PeTEHHS.

[TpuMep nonyuenud I:

Cunres Monudunmpobannoii N.N’-6uc(2-aMmuH03THI )-1,3-Iponag iuaMuHOM

oJM(aKkpuiaoBo# kucaorTel), MM 8000 /1a, PAA8k-(2-3-2):

10 Mr HaTpueBoi conu nonu(akpuiaoBoit kuciors) (MM: 8000 Ma, pupma
Sigma Aldrich) pazBoaunu B 2 M peakumonsoro 6ydepa, conepxaiero 50MM MES,
pH 6,0. 1,69 r N,N’-6uc(2-amunostuin)-1,3-nponanauamuna (100
9KB./Kapbokurpynmy, ¢pupma Sigma Aldrich) passoaunu B 2 Mn Takoro xe 6ydep.
IlockonpKy onuro(ankuneHaMHuH) HOKyNalH B BUAE CBOGOAHOTO ocHOBaHHS, pH
HOBTOPHO poBoAuiIH 10 pH 6,0, no6asnss no xamasm 32% HCI. onu(axpunosyio
KHCJIOTY) U PACTBOP OJHIo(alKHICHAMHHA) CMEINHBaNH. [T HHAIMALUY PEaKIHH
nob6apnsanu 10-kpaTHBIH MOJISPHBINA U30BITOK 1-3THII-3-(3-
auMeTHiamMuHonponuia)kapboauumuaa (EDC, dpupma Sigma Aldrich, passenennoro B
2 mu peaknuonHoro 6ydepa) OTHOCHTENbHO KapOOKCHIBHOM rpynnsl. KoHeuHbIH
00beM poBoamiu g0 10 mir. CMech HHKyOHpoBanu B Teuenue 3 u npu KT Ha
HNepeBOPOTHOM 1Ieiikepe. IIpoaykT ounmany guanu3oM. J{is 3TOM Head peakKIHOHHYIO
CMeCh IoMelay B KacceTy [ auanusa Slide-a-lyzer™ (3-12 ma, MWCO: 3500 [la,

¢upma Thermo Fisher) u ocymecTsisiiu auanus B IpOTUBOTOKE BOIBI B TeueHHe 72 .
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OOMeH BoJbI OCYIIECTBIIANH ABAXBl B A€Hb. [I0ciie Ananu3a OYyHIIeHHbIH TOTHMEp
THOQUITUZHPOBAIIH.
B Takux e yClIOBHAX CHHTE3HPOBAIH M TECTUPOBAJIM MOJMMEPEI,

NpCACTAaBIICHHBIC HUXE B Taﬁmme 1:
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Tabnuua 1 [lepeyeHb CHHTE3MPOBAHHBIX MOAUDUUMPOBAHHBIX ONUTO(AIKHUIEHAMUHOM) NOIUMEDOB

TonumepHsbiit kapkac Onuro(ankuieHaMuH) [MonyueHHsiit ITpumep
HazBanue IMpousBonutens/Homep Hazpanue IMpousponurens/vomep nojguMep
poayKTa npoayKTa
HaTpHeBas COJIb NOJH(aKPHAOBOH Sigma Aldrich, 416029 N,N’-6uc(2-amuuoatun)-1,3- Sigma Aldrich, 333131 PAA8k-(2-3-2) 1,2,3,4,
kHcaoThl), 8000 k/la rnponaHiuaMmuH 8.9
HATpHEBasi COJIb HONH(AKPUIOBON Sigma Aldrich, 416030 1,2-6uc(3- Sigma Aldrich, 23939-9 PAAS8k-(3-2-3) 1,2,4,8
kucaorsl), 8000 x/la aMHHONPONHKJIAMHHO)ITaH
HaTpHEeBas COJb NONH(AKPUIOBOM Sigma Aldrich, 416031 N,N’-6uc(2-amunonponun)-1,3- Sigma Aldrich, 404810 PAAS8k-(3-3-3) 1,4
kucaotet), 8000 x/la nponaHiHaMHH
HAaTpHeBas cojb Nonu(aKpHIOBON Sigma Aldrich, 416032 TPHITHIEHTETPAMHUH Sigma Aldrich, 132098 PAAS8k-(2-2-2) 1,4
kHcnotThel), 8000 x/la
HaTpHeBas COJb MOJIH(AKPHIOBOMH Sigma Aldrich, 416034 JHITHACHTPHAMUH Sigma Aldrich, D93856 PAA8k-(2-2) 1
kucaorel), 8000 k/la
HaTpHEBas CONb NONU(AKPUIOBOH Sigma Aldrich, 416035 CrepMHH Sigma Aldrich, 85590 PAA8k-(3-4-3) 1,4
kucnothl), 8000 k/a
HaTpHUeBas CO/ib MOJU(TIYTaMUHOBOM Sigma Aldrich, P4636 N,N’-6uc(2-amunostnn)-1,3- Sigma Aldrich, 333131 Glu9,8k-(2-3-2) 3
kucnotsi), 3000-12000 x[a nponaHanamMmuH
HaTpHEBas CONb NOJAU(METAKPHIOBOM Sigma Aldrich, 434507 N,N’-6uc(2-amunostun)-1,3- Sigma Aldrich, 333131 PMAS9,5k-(2-3-2) 3
KHUCI0THI), 9500 k/la nponaHaiHaMuH
HaTpHEBas CONMb NOJH(rNyTaMUHOBOM Sigma Aldrich, P4886 N,N’-6uc(2-amunostun)-1,3- Sigma Aldrich, 333132 Glu64k-(2-3-2) 3
kucaotsl), S0000-100000 k[la nponaHanaMuH
noau(D-Gly, D-Lys), 20000-50000 Sigma Aldrich, P7658 N,N’-6uc(2-amunoatun)-1,3- Sigma Aldrich, 333133 GluLys-(2-3-2) 3
kJla npofNaHinaMHuH
HaTpHeBas CONb NOJH(aKPHIOBOH Sigma Aldrich, 416010 N,N’-6uc(2-amunostun)-1,3- Sigma Aldrich, 333134 PAAIL.2k-(2-3-2) 3
KHCIOTH), 1200 kM{a NponaHIHaMHH
HaTpHeBas CoNb NONH(AKPHUIOBOMH Polyscience Inc., 18747 N,N’-6uc(2-amunostun)-1,3- Sigma Aldrich, 333135 PAA20k-(2-3-2) 3,4,5,6,7
KHCoThl), 20000 x/la nponaHiHaMHuH
HATpHEBAs COJIb NONH(aKPHIOBOH Polyscience Inc., 18748 N,N’-6uc(2-amunostun)-1,3- Sigma Aldrich, 333136 PAA35k-(2-3-2) 3
kucsaoThl), 35000 k)lla ponaHaMaMHuH
HATPHEBAas COMb NONU(aKPHIOBOH Polyscience Inc., 18749 N,N’-6uc(2-amunoarun)-1,3- Sigma Aldrich, 333137 PAA70k-(2-3-2) 3,4
kucaoret), 70000 kJla NpONaHAMaMHUH
HaTpHeBasi CONb MOMU(aKpHIOBOH Sigma Aldrich, 192058 N,N’-6uc(2-amunoarun)-1,3- Sigma Aldrich, 333138 PAA240k-(2-3-2) 3
kucnothl), 240000 kda nponaHianaMuH
HaTpHEBasA COJb NONU(aKpUIOBOH Sigma Aldrich, 416031 N,N’-6uc(2-amunostun)-1,3- Santai Labs, ADH 2970 Paa8k-(2-4-2) 14

kucyothl), 8000 x/la

OyTanauamuu
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Ilpumep nonyuenug II:

Cunres oJUro(ATKHICHAMHAHHOIO) KOHCTPYKTHBHOTO 0JIOKA I CO3IaHH A

KHCTEOOpa3HEIX HOJTHMEPOB C MOMOUIBLIO NENTUAHOIO CHHTE3a HA TBEPAOH d)a:;e:

I. CunTe3s Tpu(Boc)-3amunienaoro N, N'-6uc(2-amunostwi)-1.3-nponasimaMiHa

(EPE(Boc)3)

5 r N,N'-6uc(2-amunHostun)-1,3-nponanauamuna (31,2 MMos)
comobunnsupoBanu B 100 mn guxnopmerana (JIXM) u oxnaxaanu no 0°C. 4,43 r
stunrpupropanerara (31,2 Mmons, 13kB./Mosexyny) passonunau B 100 i IXM u
N00aBIISsIN IO KaIlJIsM NIPH NepeMelInBaHUH K pacTBOpy B Teuenue 4 u. [Tocne
OKOHYaHHd n100aBneHus pacTBop nepememnBany upu KT B Teuenne nHoun. Ha
CJICIYIOIUHA JeHb K peaklMOHHOH cMecu no6apnsinu 19,46 mn tpustunamuna (14,2 r,
0,1404 mouns, 1,5 oxB./cBoGoaHbIH amuH). 30,64 r qu-mpem-6yTHIANKapOOHAT
(0,1404 momns, 1,5 sxB./amun) comobuausuposanu B 100 v JIXM, nobapnss mo
KaIuisiM NpH NepeMeIlnBaHuM K pacTBOpPY, U HHKyOupoBanu npu KT B Teuenne 24 u

NpH MOCTOAHHOM NepeMernnBanun. Ilociie 3aBepIeHus peakul OpraHMuyYecKyo (asy

KOHIICHTpUpoBainu npuMepHo 10 100 ma u npomeiBanu 3 paza 5% NaHCO3 u 3 pasa
BoJ0A. Oprannydeckyio ¢azy cymunn Hax 6e3BoaubM NaySOy4, QunbsTpoBanu u

pacrBopuTtens BeiapuBanu. [Ipoaykt pasBoaumnu B 100 M metanona u 200 mn 3M
NaOH (20 sxB./mMonekyny) u nepeMeliuBaiy B Teuenue Houn npu KT. Meranon

BbINIApHBAlld U BOAHBIA pacTBOp npoMeiBanu 3 pa3a JJXM. Opranudeckyio a3y
cobupanu, cymund Hag 6e3BoaHbM NaySOy, GUIBTPOBAIN M yIAPUBAJIH.
O6pasosasmyrocs Moisiekyiy (EPE(Boc)s) aHanu3upoBaiy ¢ IoMoLpio H'-aMP.

II. Cunre3 Fmoc-riyTaMuH0OBOM KHMCIOTBL, MOAHMHUIIMPOBAHHOHN ¢ TOMOIIBIO

3allINEeHHOro ¢ nomoubl Boc (Boc-unuposaguoro) N, N'-6uc(2-amuuosTun)-1,3-

nponanauamuna (Fmoc-Glu(EPE(Boc);-OH)

3,5 r N-(9-pnyopernnmerokcukap6ouun)-L-rnyraMmunosoif kucaotsl (Fmoc-
Glu-OH, 9,47 mmons) cmemuBanu ¢ 100 M1 yKCYCHOTO aHTHAPHAA, HATPEBAIH 110
100°C B macnsHoii 6aHe npu TeMneparype aedaerManyy U TOCTOSHHOM
NepeMeIMBAHUH II0KA PACTBOP HE CTAHOBMIICS NMPO3payHbiM. PacTBOp oxnaxaanu Ha
JpJy U PACTBOPHUTEIIM YAAJISIIM IyTEM BaKyyMHOTo BhinapuBanus npu 60°C. ITpoaykt
comobunusuposanu B 100 mn rerparuapodypana. 5,24 r EPE(Boc); (11,37 MmMouns,

1,2 3xB./Mouekyiy) pasBoaunu B 100 mut teTparuapodypana, CMEIIHBAIH ¢ 3,3 MII
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N,N-puunzonponunstuiamuta (18,94 mmonst, 2 3kB./MoneKyny) ¥ 106aBIIsIz K
cojiepxauleMy riyTaMHHOBYIO KHCJIOTY pacTBOpY. PeakKIIMOHHYIO CMeCh
nepemewinBany B re4enue 2 4 npu KT. ITocie KoHLIeHTpHpOBaHHUS pacTBOpa
BBIITADHBAaHUEM ero pa3sBoauiH B JIXM u npomeiBaiu 3 paza TpPUHATPHA-IIMTPATHEIM
Oybepom (0,1M, pH 5,5). ITocne cymku opranndeckoii Gpaszsl Ha 6e3B0gHEIM Nay SOy
obpasel oyHIIaNy ¢ IOMOIIBIO IKCIIpecc-XpoMarorpaduu Ha Cyxoil KOJOHKe,
INPUMEHSS CHIMKAreJIeBYIO KOJIOHKY M CTYyII€HYaThIi rpaJucHT renTana/sTunanerara
(ot 50/50 no 0/100) u sTMnanerara/mMeranona (ot 100/0 xo 80/20). ®pakuuu, naromue
Y®-curnan npu ocymectsiaesnn TCX Ha cunukareine, o6beIMHsIIH, PACTBOPUTEND
BBITTAPHBAJIM M NIPOAYKT aHAJIN3UPOBAJHU C MIOMOIIBIO H'-MP.

[Ipumep nnoanyuenus I11:

Cunre3s onnro(anxnneHaMnnnoro) KOHCTPYKTHBHOTO 6J10Ka JUISA CO3J1aHu A

JHHEHHBIX U PAa3BETBJICHHBIX IOJHUMEPOB C IOMONUILIO MENTHAHOIO CHHTE3a HA
TBEPAO# ¢aze:

I. Cunres gu(Boc)-3amumennoro N, N'-6uc(2-amunostun)-1,3-nponaganaMuHa

(EPE(Boc)>)

5 r N,N'-6uc(2-amuH03THN)-1,3-nponanauamuna (31,2 MMos)
conmobunusupoBand B 100 ma guxiaopmerana (JIXM) u oxnaxaanu xo 0°C. 8,86 ¢
stuntpudropanerara (62,4 Moss, 2 3kB./Monexyiy) passoamian B 100 ma JIXM u
no0aBIIsUIM IO KaIUISM IIPH IepeMEllnBaHKU K pacTBOpy B TedeHue 4 4. [Tocite
3aBepuieHus: no6aBiaeHUs pacTBop nepeMenruBanu npu KT B Teuenne Houn. Ha
CIEeNYIOIHH JeHb K peakKIIMOHHOH cMecu nobapisinu 13 M tpusTunamuna (9,47 r,
0,0936 mons, 1,5 akB./cBOGOAHBIH amuH). 20,43 r gu-mpem-6yTUnAuKapOOHATA
(0,0936 mouns, 1,5 sxB./amun) comobunuzuposanu B 100 M JIXM, no6aBnsiu mo
KanjsiM NpH NepeMeIINBaHuH K pacTBOpY M HHKyOupoBanu npu KT B Teuenne 24 4
IIPH NOCTOSHHOM NepeMeInuBanut. [Toce 3aBepiieHus peakluu OpraHudecKylo da3sy
KOHIIEHTpHpoBaid 10 npuMepHo 100 mn u npomeiBanu 3 pasa 5% NaHCO;3 u 3 pasa
BoJoH. Opranuyeckyro ¢asy cymuian Hax 6e3BonusM NaySOy, unbsrpoBany u
pactBopuTenb BeilapuBaiH. [Ipoaykt passoawnau B 100 Mo metanosna 1 200 ma 3M

NaOH (20 3kB./MoneKyy) U IepeMeluBaiy B TeueHue Houn npu KT. MeTanon

BBINIAPUBAJIM U BOAHBIA pacTBOp npoMeiBank 3 pasa JIXM. Opranuyeckyro da3zy
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cobupanu, cymunu Hax 6e3BoaHEIM NapySOy, punbTpoBanu u ynapuBaiu.
O6pasopasmytocs monekyny (EPE(Boc),) ananu3upoBanu ¢ HOMOIIbIO H'-IMP.

II. CuHTEe3 CYKIIMHHINPOBAHHOTO, 3allIMIIEHHOro ¢ moMonislo fmoc, Boc-

unuposanHoro N, N'-6uc(2-amunosTuM)-1,3-nponanaunamuna (Fmoc-EPE(Boc),-OH)

3,0 r (EPE(Boc)3) (8,3 Mmonst) mOBTOpHO pacTBopsiu B S0 M1
teTparuapodypana u oxynaxaanu ao 0°C. 0,996 r surapHoro auruapuna (10 mmosnei,
1,2 skB./Monekyny) pactBopsuti B 200 M Terparuapodypana U 1o6aBIIsId 110 KarljisaM
IIpU nepeMenInBasuu K pactopy. ITocne 3aBepiuenus qo0aBiIeHHs peaKIIHOHHYIO
cMmech nepememnBany B TeueHue eme 1| 9 npu KT. Jlo6asnsinu 4,34 ma N,N-
auusonponundTuiamuna (33,2 Mmoins, 4 3kB./MonieKyiy). 3aTeM K peaKIUOHHOH
cmecH no6aBisuiy no kamisM 4,2 r Fmoc-N-ruipoKCHCYKIIMMHUTHOTO CJIOXKHOTIO
a¢upa (12,45 mmois, 1,5 3kB./MOJIeKyIy), paCTBOPEHHOTO B
aneToHHTpHuie/TeTparuapodypane. PacTBop nepememuBaii B TEUEHHE HOYH.
PeaknnonHyo cMech KOHIIEHTpUpoBantH A0 npuMepHo 100 mu, cmemmuBanu ¢ 100 mn
JHUXJIOpMeTaHa U npoMbiBainu 5 pa3 0,1M Hartpuii-nutpatHeM 6ydepom (pH 5,2).
Opranunueckyio ¢as3y CymuiIN, KOHICHTPHPOBAIN H 00pa30BaBIIUNCS POILYKT
OYHINAJIH C TOMOINBIO AKCIpecc-XpoMaTorpadpuu Ha cyxoi KOJOHKE, IPUMEHSS
CHJIMKAreseByIO KOJOHKY H CTYNEHYATBIA I'PaJIMeHT OT H-TeNTaHa A0 THialerara (ot
100/0 no 0/100) u nonoaHUTENBLHO N0 3THIIaneTata B Metanosie (ot 100/0 no 80/20).

®paknuy, nawomue Y @-curnan npu ocymectBieHud TCX Ha cunukarene,
1
00BeIUHSIIH, PACTBOPUTENH BHIIAPUBAIN U IPOAYKT aHATHU3HPOBAIH ¢ momMouisio H -

SIMP.

IIpumep nonyuenus [V:

CuHTE3 TUOUIOUA0B, OCHOBOM KOTOPBIX siBjsieTcss N.N'-Ouc(2-amunostui)-1.3-

OpollaHANaMHH

100 Mr N,N'-6uc(2-amuHO03THII)-1,3-ponagauamuna (0,623 MMOJs) CMEMIUBAIN
¢ 575,07 mr 1,2-snokcunoaekana (3,12 mmons, (N-1) skB., rae N o6o3Hauaer 2-
KpaTHOE KOJIHYEeCTBO MEPBHYHOTO aMHHA ILTIOC 1-KpaTHOE KOJHYECTBO BTOPHYHOTO
aMHMHa Ha ONUro(aJIKUJICHaMIH)) U cMelnBaiu B TedeHue 96 u npu 80°C npwu
MOCTOSHHOM BCcTpsixuBaHuU. O6pa3oBaBIIUiics B pe3ysibTaTe peaKUy JIHIHI0U]
pa3Boauinu B 25MM Hatpuii-anieratHom 6ydepe (pH 5) no kornerTpanuu 100 Mxr/mi

W IPUMEHSIA JJIsI TPaHC(PEeKIMH.
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B Takux xe YCIIOBUAX CHHTC3UPOBAJIA JTHIIHAOHUJIBI, IIPEACTABJICHHBIC HUXKE B

Tabnune 2:



Tabauna 2: CiucOK CHHTE3UPOBAHBIX JUIHIOHIOB

- 100 -

Onuro(ankuiaMuH) [TpousBoauTeNnb/HOMED Junup IIpousBoauTens/Homep IlonyueHHbI i ITpumep
OpOAYKTa OpOoayKTa JUNUAOUL
N,N’-6uc(2-amMuH03THA)-1,3-nponanauamMuy Sigma Aldrich, 333131 1,2-3moKkcHaoaexan Sigma Aldrich, 260207 Cl12-(2-3-2) 10, 12
N,N’-6uc(2-amunonponun)-1,3- Sigma Aldrich, 404810 1,2-3n0kcunonexan Sigma Aldrich, 260207 C12-(3-3-3) 10
MPONaHIHaMHH
TPHITHACHTETPAMHH Sigma Aldrich, 132098 1,2-3nokcHaoaekan Sigma Aldrich, 260207 Cl2-(2-2-2) 10
N,N’-6uc(2-aMuHO3THN)-1,3-nponanauaMuH Sigma Aldrich, 333131 1,2- Sigma Aldrich, 260266 Cl14-(2-3-2) 10, 12
SMOKCUTETpaJeKaH
N,N’-6uc(2-amunonponun)-1,3- Sigma Aldrich, 404810 1,2- Sigma Aldrich, 260268 Cl14-(3-3-3) 10
NponaHauaMuH JMOKCHTETPAACKAH
TPHITUICHTETPAMHUH Sigma Aldrich, 132098 1,2- Sigma Aldrich, 260269 Cl14-(2-2-2) 10
3IOKCHTETPAJEKAH
N,N’-6uc(2-amuHO3THI)-1,3-nponaHanaMuH Sigma Aldrich, 333131 1,2- Sigma Aldrich, 260215 C16-(2-3-2) 12

SMNOKCUTETpAACKaH
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IIpumMep nonyuenns V:

Cunre3 Monudunuposanaoro N.N’-6uc(2-aMua03TII)- 1. 3-0pOonaH IMaMHHOM
nonu(annuiaaMuna); (PALAM-(2-3-2))

500 mr pactBopa nonu(annmiamuta) (bupma Sigma-Aldrich, 20 mac.%,

Mouekyisipuas macca: 17000 Jla) paspoaunu B 2 Mi peakHoHHOTO Gydepa,
conepxamero S0MM MES, pH 6,0. 10,33 r sutapuoit kucnots! (50 3kB. Ha aMuH,
¢upma Sigma-Aldrich) pasBoaunn B 5 MJI TaKoro e peakiimoHHOro 6ydepa.
PactBope! 06benunsnu u pH nosTopHO foBOAMIH 10 6,0. [l MHHIHAMM PeaKIUHU
noGassiim 3,36 r 1-3tun-3-(3-guMeTnnamunonponui)kapboauumuna (EDC, 10 3ks.
Ha amuH, Gupma Sigma Aldrich), passenensoro B 5 M peakunonnoro 6ydepa. Cmech
MHKYyOHpoBanu B Tedenue 3 4 npu KT Ha nmepeBoporHoMm weiikepe. [IpoaykT ognmany
AMaau30M. [ljist 5TOM 1eNH peakIIMOHHYIO CMECh IOMEIIAIN B KACCeTy IS AHaIn3a
Slide-a-lyzer™ (3-12 mn, MWCO: 3500 [la, upma Thermo Fisher) u ocymectusuu
AHaau3 B IPOTHBOTOKE BOJBI B Te4eHHE 72 4. O6GMEH BOJBI OCYIIECTBIISIN JIBAX bl B
AeHb. [Tocie nuanu3a OUMIEHHBIH TOJUMEp JTHOGHUIH3UPOBAIIH.

5 MI THO(UIH3UPOBAHHOTO MOAHPHUIHPOBAHHOIO SHTAPHOH KHCIOTOM
noJi(aJulMIaMUHa) pa3sBOJHUIHN B 2 MJI peakiuonHoro 6ydepa, conepxamero 5S0MM
MES, pH 6,0. 510,38 mMr N,N’-6uc(2-amunostuin)-1,3-nponananamuna (100
3KB./KapOOKCHIBHYIO rpynny, ¢dupma Sigma Aldrich) pasBoamin B 2 M1 Takoro xe
Oydepa. [TockonbKy onHro(ajiKujleHaMUH) MOKYNald B BH/E CBOGOJHOTO OCHOBAHUS,
pH nosropHo noBoxunu no pH 6,0, no6asnss no kamnsm 32% HCI. PactBop
noyu(auIHIaMUHa) B OJIMTO(aJIKHIICHAMAHA) CMeIIUBaIK. [l HHUIUAIMH PeaKIuu
nobapnsnu 10-KpaTHBIH MOJSPHBIHA H30BITOK 1-3THA-3-(3-
auMeTtuiaMuHonponuin)kapboauumuna (EDC, ¢pupma Sigma Aldrich, passBoaeHHslit B
4 My peaknmoHHOro Oydepa) Ha KapbOKCHIbHYIO rpynny. KoHedHBIH 06BeM
posoaunu g0 10 mu. CMech nakyOupoBanu B TeyeHue 3 4 npu KT Ha nepeBopoTHOM
welikepe. [IpoaykT ounmanu auannzoM. J[Jis 3T0i 1eu peakIMOHHYIO CMEChH
TIOMEIaIH B KacceTy A1 auanusa Slide-a-lyzer™ (3-12 mu, MWCO: 3500 la,
¢upma Thermo Fisher) u ocymectsnsiiu auanu3 B IpOTHBOTOKE BOABI B TeueHHe 72 .
OOGMeH BoJbI OCYIECTBIIANIN JBAXKIH! B JeHb. [lociie quani3a OunIIeHHBIH TOIIMEp
JTHODUIH3UPOBAIH.

B TakuXx e yCnoBUAX CHHTE3UPOBAIH M TECTHPOBAIH HOJIHMEPHI,

NpEACTABJIICHHBIC HUXE B tabnune 3:
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Tabnuna 3: CnuCcOK CMHTE3MPOBAHHBIX MOIHUMDUIIMPOBAHHBIX 0JHro(aJKHIEHAMHHOM) IOJHMEDOB Ha OCHOBE

noau(aJiunaMHHa)
ITonuMepHbIil Kapkac Onwro(ankuieHaMKH) [Monyuenusiit | Ipumep
HazBanue [IpoussoauTens/HoMep HazBaHue [IpousBoauress/Homep nonumep
MPOayKTa HNpOJAYKTa
MonH(aIHIaMHH), Sigma Aldrich, 479136 N,N’-6uc(2- EvoBlock, KEMAM-003 PALAM-(2-3- 26
17000 k/1a aMHHOITHI)-1,3- 2)
NponaHAMaMuH
noiu(anauiaMuH), Sigma Aldrich, 479136 TPUITUIACHTETPAMUH Sigma Aldrich, PALAM-(2-2- 26
17000 x[la 2)
noau(auIHIaMHiH), Sigma Aldrich, 479136 N,N’-6uc(2- Sigma Aldrich, PALAM-(3-3- 26
17000 xJa amuHonponun)-1,3- 3)
NponaHaMaMHuH
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[Ipumep monyuenus VI:

Cuntes Mmoaudunuposagnoro N, N’ -6uc(2-amuao3THI)-1,3-NponanIHaMUHOM

noaunponuneaumMuna (PPI-(2-3-2))

100 Mr nenzpuMepa noaHIpoNMICHUMUH-Tekcanekaamuna (PPI, renepanus 3.0,
¢upma Sigma Aldrich) pactBopsinu B 1,5 M peakunonnoro 6ydepa, comepxamero
50mMM MES, pH 6,0. 11,2 r aurTapHoit xucioTs! (100 5KkB. Ha nepBHYHBIH aMuH, hupMa
Sigma-Aldrich) pacteopsnn B 30 Mxt 3TOTO Xe peakuuonnoro 6ydepa. PacTops
o0benunanyu u pH nosTopro KoBoAMIH 10 6,0. [l MHHLKHALME peakUy J00aBIsIH
1,81 r 1-311n-3-(3-nuMerunamunonponun)kapboaquumuga (EDC, 10 3xB. Ha
HNEepBHYHBIA aMMH, pupma Sigma Aldrich), pasBesgeHHOT0 B 2 MJI peaKIIHOHHOTO
bydepa. Cmech nrkyOupoBanu B TedeHue Houd npu KT Ha nepeBopoTHOM mieiikepe.
ITponyxt ouniany guanu3oM. s 3TOM Ueln peaKMOHHYIO CMeCh IIOMENIATH B
Kaccety juig auanusa Slide-a-lyzer™ (3-12 mu, MWCO: 3500 Jla, ¢pupma Thermo
Fisher) u ocymecTBisinu auanu3 B IpOTHBOTOKE BOAKI B TeyeHHe 72 4. O6MeH BOIbI
OCYLIECTBJIATIH ABXABI B icHb. [locne quann3a ounIeHHBIH HOTUMED
JTUOGUITU3UPOBAIIH.

10 Mr no$uIM3MpOBaHHOr0 MOAU(DUUMPOBAHHOTO SHTAPHOH KHcIoTOMH PPI
pPa3sBOIHIIMA B 2 MJI peakIHOHHOTO Oydepa, cogepxamero 50MM MES, pH 6,0. 0,776 r
N,N’-6uc(2-amunos1un)-1,3-nponanguamuna (100 5kB./KapGOKCHIBHYIO IPYIITY,
¢upma Sigma Aldrich) pasBoguau 8 2 mi takoro xe Gydepa. [TockoabKy
ONHMro(anKuJeHaMHH) IIOKYIIadH B BHIe cBOOOAHOTO ocHoBanus, pH mosTopHO
posoaunu 1o pH 6,0, no6apnas no xamusam 32% HCI. IlonunponuieHMMHAH U pacTBOP
OJIUro(aKUIIEeHaMHHA) cMemUBay. Jlis HHUIManuu peakuuu n06apisau 10-KkpaTHbIH
MOJSPHBIA H30BITOK 1-3THA-3-(3-1uMeTunamuronponui)kapboauumuaa (EDC,
¢upma Sigma Aldrich, pa3Beaennsiit B 4 Mu peakuonnoro 6ydepa) Ha
KapOoKcHiIbHYIO Ipynny. KoHeunblit 00bem goBoauin 1o 10 mia. CMech
HHKyOupoBanu B Teuenue 5 4 npu KT Ha mepeBopoTHOM mnelikepe. [IpoaykT ounmmanu
AUanu30M. Jlig 9ToH 1enH peakKiHOHHYIO CMeCh TOMEIANH B KaCCeTy AJs JUaIn3a
Slide-a-lyzer™ (3-12 M1, MWCO: 3500 [la, dpupma Thermo Fisher) u ocyumecTisiu
JWanu3 B IPOTHBOTOKE BOJKI B TedeHHe 72 4. OOMeH BObI OCYIIECTBIISUIA IBAX bl B
nenp. [locne nuanu3a OUUINEHHEBIH TOMUMED THOQUIH3HPOBAIIH.

B Takux Xke yClIOBHAX CHHTE3HPOBAJH H TECTHPOBAJIH MOJHNMEPEI,

IIpeJCTaBJICHHBIC HIXe B Tabuuie 4:



Tabmuna 4: Cnucok CHHTE3UPOBAHHBIX MOAAGHUIIMPOBAHHBIX OJII/II‘O(aJ'IKI/IJ'ICHaMI/IHOM) INOJIUMEPOB HA OCHOBE
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noJu(aInIaMyuHa)
IMonuMepHBI# Kapkac Onuro(ankuneHaMMH) IMony4eHHbl i ITpumep
HasBaHue [TpousBoauTeNns/HOMED HasBanue ITpousBonutens/Homep HoJUMEpP
MPOAYKTa NPOAYKTa

TOJUITPOITUICHUMUHTEKCA-IEKaaM HHOBbIit Sigma Aldrich, 469076 N,N’-6uc(2-amunosTun)-1,3- EvoBlock, KEMAM-003 PPI-(2-3-2) 27
ACHIpUMED, MOKojeHue 3.0 MponaHaiuaMuH

NOJIMNPONUIEHUMHHIEKCa- 1€KAaM HHOBBI Sigma Aldrich,469076 TPUITHIEHTETPAMHH Sigma Aldrich, 132098 PPI-(2-2-2) 27
JAEHJpUMEp, nokoneHue 3.0

MOJIMNIPONMIEHUMHHTEKCa-A€KaaMHHOBBI i Sigma Aldrich, 469076 N,N’-6uc(2-amusonponun)-1,3- Sigma Aldrich, 404810 PPI-(3-3-3) 27

JAEHApUMED, NoKoneHue 3.0

nponasauaMHuH
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IIpumep nonyuenns VII:

Cunre3 mununonaoB Ha ocHoBe N, N'-6uc(2-amuno3Tui)-1.3-nponagaMaMuia u

1-6poMmaexana

100 mr N,N'-6uc(2-amun03THN)-1,3-nponanauamuna (0,623 MKM0J1s)
cMemuBanu ¢ 10 mu rerparunpodypana (TI' D). 815,2 mxn N, N-
aunsonponundtuiamuia (DIPEA) u 690,1 mr 1-6pomaexana (3,12 mxmouns, (N-1)
3KB., rie N 0603HayaeT 2-KpaTHOE KOJIMYECTBO IEPBUYHBIX aMHUHOB ILIIOC |-KpaTHOE
KOJIHY€CTBO BTOPHYHBIX aMHHOB Ha OJUIO(aJKHICHAMHH)) B CMEIIHUBAIHY B TEUEHHUE
22 4 npu KOMHATHOH TeMIIepaType IPH MOCTOSHHOM BCTPSAXHUBaHUH. [IpOayKT
OCaXJalau ABaXXJbl B XOJIOAHOM H-reKcaHne u pactBopsinu B JIXM. PacTBopurenu
yaansinu BeinapuBaHueM npu 60°C. O6pa3oBaBIuuiics JIMOUIOU Pa3BOAKIM B 3TaHOJIE
10 KoHueHTpauuu 50 mr/Mi u xpaumnu npu 4°C.

[Ipumep nonyuenuns VIII:

CunTtes munuaonaoB Ha ocHoBe N, N'-6uc(2-aMMHO3TH)-1,3-TpoNaHIHAMHHA K
N-nonenunakpuiaMusia

100 mr N,N'-6uc(2-amun05THII)-1,3-1ponananamuna (0,623 MkMos)
cMmemuBany ¢ 746,9 mr N-gonenunakpmiamuna (3,12 mxmons, (N-1) akB., rae N
0003Ha4aeT 2-KpaTHOE KOJIHYECTBO MEPBHYHBIX aMHHOB ILIOC 1-KpaTHOE KOJIMYECTBO
BTOPUYHBIX aMHHOB Ha OJIUTO(aJIKMICHAMHH)) M CMEIIUBAIH B TedeHue 192 4 npu
90°C npu nocTosHHOM BCTpsixuBaHUK. OOpa30BaBINMICS TUIHIOH ] Pa3BOJHIIA B
3TaHoJIe 10 KOHIeHTpanuu 50 Mr/mi u xpanunu npu 4°C.

IIpumep nmonyuenns IX:

Cuntes munuaonnoB Ha ocHoBe N,N'-6uc(2-aMmun03THI)-1.3-NponadguaMuHa |

AOoACHHUJIaKpHjIaTa

100 mr N,N'-6uc(2-amunoatnn)-1,3-nponanguamuna (0,623 MxMo7s)
cMmemuBany ¢ 750 mr noaenunakpunara (3,12 mxmosns, (N-1) 3ks., rae N o603HagaeT
2-KpaTHO€ KOJHWYECTBO NEPBHYHBIX AMHHOB ILIIOC 1-KpPAaTHOE KOJHYECTBO BTOPHYHBIX
aMHUHOB Ha OJMro(aJKHIEHAMHUH)) ¥ CMelnnBaiyu B Tedenue 22 4 npu 90°C npu
NOCTOSSHHOM BCTpsaxuBaHuH. OOpa3oBaBIIMiiCS THIHAOUI PA3BOJUIM B 9TaHOJE A0

KoHneHTpanuu 50 Mr/Mi U xpaawiu npu 4°C.
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[Ipumep nmoayuenus X:

CunTe3 Tunuaou10B Ha ocHOoBe N, N'-6uc(2-amuHo3Ti)-1,3-nponagauaMuHa A

1,2-3n0KcHaoaeKaHa

100 Mr N,N'-6uc(2-amunostun)-1,3-nponananamMuna (0,623 MMOJIs) CMEIIHBATH
¢ 575,07 mr 1,2-3nokcunonexana (3,12 mmouns, (N-1) aks., rae N o603HavaeT 2-
KpaTHOE KOJIMYECTBO MEPBUYHBIX aMHUHOB IIIIOC 1-KpaTHOE KOJHUYECTBO BTOPHYHBIX
aAMHHOB Ha OJIMTO(aNKHJICHAMKH)) ¥ CMEIIHBAIH B TedeHHe 96 4 npu 80°C npu
HOCTOSHHOM BCTpAxuBanuu. O6pa3zoBaBIIMiCS TUIIMIOKA PA3BOJUIM B 3TAHOJIE 10
KoHIeHTpauuu 50 Mr/mMn u xpauusu npu 4°C.

IIpumep 1

TecTupoBanue cnocOOHOCTH KAaTHOHHBIX MOJHMEPOB Tpancnoptuposats MPHK B

Pa3InYHbIC KJICTOYHLIC JUHUHN

Marepuaibsl ¥ METOIBI

lTonyyenue nonumnnexca:

Hns Tpancheknuy in vitro morydany MOJUILIEKCH B 00beMe 44 MKII. 22 MK

BOJBI 1111 HHBEKLMiA, conepxamei 1100 ar MPHK (xuMuvecku MmonuduuupoBanHas
MPHK, conepxamas 25% S5-MeTUNUMTHIMHA U 2-THOYPHANHA COOTBETCTBEHHO),
KOTOpasi KOJUPYeT Jonudepasy CBeTIIKa, CMEIIUBAIM ¢ 22 MKJI BOJBI JJIS HHbEKIIHIA,
conepxaiue# nonmumep B Tpebyemom xonudectse. CooTHomenue nonumepa 1 PHK
ONPEJE/ISUIM B BUJIE KOJIMYECTBA aTOMOB a30Ta [I0JIUMepa Ha pochaTHyio rpyniny
HYKJIE€HHOBOH KHCIOTH (N/P) U TecTHpOBaiu ¢ HCIOIB30BaHHEM MOCTOSHHBIX
KOJIMYECTB HYKJIEHHOBOM KUCIOTHL. [locne cMemenuss HyKJI€HHOBOM KHCIOTHI ¢
nonumepom o6pasuel HHKyOupoBany B TedeHue 30 mun npu KT u npuMeHsn ais
TpaHc]eKIHu.

TDaHCd)CKTI/IDVIOIHaSI aKTHUBHOCTD IIOJIUILJIEKCOB in Vilro:

IlonuMephl TecTHPOBaIK B OTHOLICHHH TpaHCHEKTUPYIOmEH 3¢ GEKTHBHOCTH C
HCIIOJIb30BAaHUEM 2 Pa3IHUHBIX KIeTOUYHbIX juHuit (NIH3T3 u A549). 3a 24 4 no
06pabotku 5000 xnerox (NIH3T3) mnu 7000 kierok (A549) B 100 MK cpesl
BBICCBAJIH B JIyHKY 96-lyHOYHOro IIaHmeTa. B neHb Tpancheknuu noayqanu
IOJIMIUIEKCHI COTJIAaCHO OMMMCAaHHOMY Bbllle MeToRy. Jlns TecrupoBanus MPHK B
pa3sNMYHBIX KOJIMYECTBAX [IOJIy4YalH CEpUMHEIE pa3BeeHus, cMemuBas 50% pacTBopa
NOJHILIEKCA ¢ TAKUM XXe KOJIU4ecTBOM cpeabl (6e3 FCS), mpuMenss ykazaHHbIH

pacTBOp IS CIEAYIOLICH aHAIOTHYHOM TOTIOHUTENbHON CTalMH Pa3BEeACHH H T. 1.,
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N0 NOCTHXKEHHS KOHEYHOH KOHUEHTpauu# 62,5 ur/20 mxi. ITo 20 Mk pactBopa,
INOJY4YeHHOTO Ha KaXXJI0M CTaJWH pa3BeAeHUs, 100aBIIsIIN K KJIeTKaM 6e3 oOMeHa
cpensl. Yepes 24 4 nocne Tpancdekuun cpeny ynansuik. Kierkn Tu3supopay,
nobasisst 100 Mk 6ydepa ans ausuca (25MM TpuceHCl, 0,1% TpuronX 100, pH
7,8) u uuKy6uposanu B Teuenue 20 mus npu KT. 80 M u3aTa BHOCHIIH B TYHKY
6enoro 96-1yHOYHOrO MIAHIIETa H HCIIOIB30BANH Ul H3MEPEHHS MONH(EpazHO
aKTUBHOCTH B ycTpolictBe Wallac Victor2 (¢pupma Perkin Elmer). J{ns ato nenu
nob6asisiin 100 Mxn pearenTa 1ns ananu3sa mounudepasst (0,5MM D-monupepus,
0,3MM kosu3uM A, 33MM ATT, 0,5MM AT®, 1MM kxap6onat Maruus, 2,7MM
cynedar maraus, 0,1MM B/ITK, 20MM Tpuuus) v onpenensiu
XEMUJIIOMUHUCIEHIUIO. DKCIEPUMEHTHI IPOBOUIH B TPEX MOBTOPHOCTSIX.

PesynbTaThl

Kax npomemoncTpupoBano na ¢ur. 1, ypoBHu 3Kkcnpeccuu monudepasbl OueHb
CYIIECTBEHHO BapbUPOBAIIN MPH UCIOJB30BaHUH PAa3IHYHBIX MOJUPUIHPOBAHHBIX
nonxuMepos. HanbGonee s dexTnBHBIE ypOBHU TpaHC(HEKIMH BCEX THIIOB KIETOK
AOCTHUTATHCH NpH HCTioNb30BaHuU PAA8K-(2-3-2) nnu PAA8K-(3-2-3), B oTianune ot
MOJU(PUIIMPOBAHHEIX IIOJHMEPOB, COAEPKAMMX ONUTO(aATKHICHAMHHHBIE) GOKOBbBIE
LCTH, B KOTOPBIX OJTHA U3 alKWIBHEIX lenel 6bina 3amenena ((2-2-2) u (3-3-3)) uiun
yAaneHa (2-2), 3bpeKTHBHOCTb KOTOPBIX pe3Ko cHuxajnachk B 10-1000 pas.
Yanunenne BceX adKHIBHBIX Henell B onuro(ankuinesamune) (3-4-3) Taxxe CHUKAIO
sbdextuBHOCTL B 100 pas.

Iipumep 2

ObpazoBanue koMimiekca u cnoco6aocTh MPHK cBSI3BIBaTHCS C

Monubuuposanuon (2-3-2) u (3-2-3) PAASk

MaTepuajbl 1 METOIBI

AHallu3 MUTpallMU B ree:

Iloyyany NONUIIEKCH COrJIACHO METOAY, ONIMCAHHOMY B TipuMepe 1, ¢
cootHomenueM N/P, cocransromum 1, 2, 4, 8 u 12. ITocne uaKy6anun 5 MK
obpasna cMemHMBaNIK ¢ 5 MKJI 2-KpPaTHOTO KPacHTENs, TO3BOJSIOMEr0 OLICHABATE
3arpy3ky PHK (¢pupma Fermentas), naxy6upoBanu B reuenre 10 mun npu 70°C u
BHOCUIJIX B 1% araposHelii rejib, cogepxamui 6poMua dTuaus. Murpanuio B ree
onenuBaiu B TBE-6ydepe npu 150 B B Teuenne 30 Mmun. Murpupyromue

HYKJICHHOBBIC KHCJIOTHI BU3yalIU3MPOBAJIH C IoMoInbio Y P-abcopbuuu npu 260 HM.
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RiboGreen-ananus:

ITony4anyu nonMIIEKCH COTIACHO METOy, OIUCAHHOMY B IpUMepe 1, ¢
cootHomeHnueM N/P, cocraBnsiomum 1, 2, 4, 8 u 12. ITocne uaKyGanuu 2 MK
obpasua cmemuBanu ¢ 148 mxn Boarl u 50 Mk pactBopa RiboGreen (1:200, naGop
s ananusa pHK QuantiT Ribogreen, ¢upma Invitrogen) B 6eom 96-nyHounom
mwiaHiere. O6pa3nsl HHKyOHpoBaiu B TedyeHue S MuH npd KT ¢ BHIKIIOYEHHBIM
CBETOM M U3MEPAJIH (QIyopeclueHIH IO ¢ oMolnsio yeTpoiictBa Wallac Victor2 (dpupma
Perkin Elmer, 1 ¢, niinHa BonHBI BO30yxAeHHA: 485 HM, JTMHBI BOJHBI UCITYCKAHHUS:
535 um).

Pe3ynpTaThl

Cnoco6HOCTh HOTUMEPOB B3aUMOIEHCTBOBATDH C HYKJIEMHOBBLIMH KHCJIOTAMHU C
obpa3zoBaHuEM CTAaOMIIBHBIX KOMIIEKCOB HMEET peliaroiiee 3HaueHHue s
3¢ GeKTHBHOCTH TPAaHCHOPTUPYIOLICH cucTeMbl. B3aumoneiicTBue
MoauunHpoBaHHbIX noauMepos ¢ MPHK aHanu3upoBanu ¢ NOMOIIBIO METPALIUH B
rene (¢ur. 2) u RiboGreen-ananusa (¢ur. 3). Korga nonumep o6nanan cnoco6HOCTHIO
B3aMMO/IEMCTBOBATh C HYKJIEMHOBOH KHUCJIOTOH ¢ 00pa3oBaHueM CTaOMIBHBIX
KOMILIEKCOB, TO 3TO IIPHBOJMIIO K IOJYyYEHHIO HAHOYACTHIl M HHBepcuH 3apsaa. Oba
JNEACTBUS MPUBOJMIIM K 3aTPYAHEHHOH CIIOCOOHOCTH K MUTPAIMH IIPU OCYIIECTBIECHUH
anekTpodopesa B arapo3HoM rese. Kak nmpoaeMoHcTpupoBano Ha Gur. 2, npu
npumenennn PAASk, momudunuposannoi (2-3-2) unu (3-2-3), o6Hapy)eHO
OTCYTCTBHE/3HaYHTEIbHOE YMeHbIeHHE cBOO0aH0M MPHK 1o cpaBHenuIo c
KoHTponeM 6e3 nonumepa (N/P 0), 370 CBUETENBCTBYET O CHILHOM B3aUMOAEHCTBUH.
VYKazaHHOE CBS3bIBAHHE OKa3aJloCh CTOJb e Q) (QEKTUBHBIM, YTO H IIPH
HCIOJIb30BAaHUM «30JI0TOrO CTaHAapTay, T.e. pa3eTBieHHoro PEI (brPEI).

YKa3zaHHBIC JaHHBIE y1al0Ch NOATBEPAHUTH C UCIONIb30BaHKeEM RiboGreen-
aHanu3a. B ykazaHHOM aHanu3e yCTaHOBIEHO, YTO NMOBBIMIEHHAS () ()EKTUBHOCTD
CBS3BIBAHUS NIPUBOJMJIA K CHHXXEHUIO IyopeciieHTHOro curaana. Kax
IIPOJAEMOHCTPUPOBAHO Ha QUT. 3, CHUXEHHE (PIYyOpECIIEHTHOTO CHTHAJ IIPH
npuMeHeHuH PAA8K-(2-3-2) u -(3-2-3) 6b110 G0Jiee CHIIBHBIM, YEM B ClIydae

brPEl. TakuM 06pa3zom, GbUTH TOIy49€HB KOMIUIEKCHI CO CXOQHOH CTaOHIBHOCTHIO.
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[Ipumep 3

TDaHCd)CKTI/IDVIOHIaH Bd)d)eKTI/IBHOCTL HC 3aBHCHUT OT ITIQOJIJUMEPHOI'QO KapKaca

MaTtepHajbl U METOJIBI

ITosryyany ImONHIIEKCH COTJIACHO METOLY, OMUCAHHOMY B IpuMepe 1.

TpaHcheKkTHPYIOIAA aKTHBHOCTD ITOJHUILIEKCOB in Vilro:

Jlnst TeCTHPOBaHuUA in vitro TpaHC)EKTHPYOLIECH aKTHBHOCTH U 3Q(PEKTHBHOCTH
nonumjiekcos npumeHsiid NIH3T3-knerku. 3a 24 u no o6paborku 5000 knetok B 100
MKJI cpenbl, cogepxaiter 10% FCS, BriceBanu B 1yHKY 96-1yHOYHOrO Iianmera. B
JeHb Tpanchekuu cpeny oomenuBanu Ha 100 mxx cpennl 6e3 FCS. TTonumaexco
HOJIy4aJld COrJIACHO ONMMCAHHOMY BEIIIE€ METOAY. [l TECTUPOBAHHUS B Pa3IHYHBIX
Konu4yecTBax B cpeay podasnsanu 20 mMxa (500 Hr), 10 mxi (250 ur), 5 mxa (125 Hr) u
2,5 mxn (62,5 nr) MPHK. IToce naky6anuu B Tedenue 4 4 npu 37°C u B atMochepe,
conepxameit 5% CO,, cpely 3aMeHsIIH cBexeil cpenoit, cogepxamei 10% FCS.
Hepes 24 4 nocne Tpancheknuu cpeny yaansna. Kinetku nu3upopany u
aHaTU3UPOBAJIM COTJIACHO METOLY, OIIMCAHHOMY B IpuMepe 1.

PesynbsTaThl

Jlns moATBEPKAEHUS TOTO, YTO CIIOCOOHOCTh TPAHCIIOPTHPOBATH HYKJIEHHOBBIE
KHMCJIOTHI B KJIETKH HE 3aBHCEJIa OT CTPYKTYPBI KapKaca pH MCIIOJIb30BaHHHI
MOOU(GHUIUPOBAHHKIX (2-3-2) MONUMEPOB, pa3IUYHbIE THIIBI HOJHUMEPOB (IIOMHMO
nonu(akpunaoBoi kuciotsl), 8000 [a, npumep 1) MoaudunupoBanu c
UCIO0JIb30BaHueM (2-3-2) (Tabauna 1) B ONHCaHHBIX BHIIIE YCIOBUIX. Pe3ynbTaThl
[IPOJEMOHCTPHPOBAIIH, YTO Pa3NUYHBIE THIIA KapKacoB noiauMepoB (dur. 4), a raxxe
pasiMyYHble AMHBI HenH (GUr. 5) IPUBOJUIN K BRIPAXKECHHOM 3KCIIPECCHH
PETIOPTEPHOro reHa, Koraa Juisi MoAUGHKAIMK IPUMEHSIH OJIHTro(alKuieHaMun) (2-3-
2).

Ilpumep 4

BaIII/IIIaI_II’IH KJICTOYHOH TOKCHYHOCTH IIOJIUMEPOB, MOI[I/I(bHHI/IDOBaHHI)IX

pPa3jin4YHbIMH THIIAMH OJ'II/IFO(aJIKI/IJ]eHaMI/IHOB)

MaTtepHaJlisl H METOIBI

Tpanchekuuu oCymecTBIAIN COTIACHO METOAY, OTACAHHOMY B IIpUMEpE 3.
OmpeneneHye XUBBIX KIETOK OCYIIECTBIISIA C IIOMOLIBIO aHATH3a KJIETOYHOH
nponudpepanuu TACS MTT (bupma Trevigen). Uepes 24 4 nocne TpancdeKknuu cpemy

obmenuBanu Ha 100 Mk cBexedt cpensl. [Tocne no6asnenus 10 Mmkn MTT-pearenTa
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KJIETKH UHKyOupoBanu B TeueHue 4 4 npu 37°C u 5% CO,. Hobasnsnu 100 Mx
JIeTeprenTa, ocje 4ero OcyuecTBIsuM craanio nHkyoauun npu KT B TeueHHe HOUH.
CunThIBaHHE OCYINECTBIIIHN IIyTEM H3MepeHHus abcopOuuu npu 570 HM, HCIONB3YS
yerpoiicteo Wallac Victor2 (¢dupma Perkin Elmer). Pesynsratel Beipaxanu B suge %
YKHBBIX KJIETOK 110 CPAaBHEHHIO C HE0OpaboTaHHBIM KOHTPOJIEM.

PesynbraThl

Kak nmpoaemoHcTpupoBaHO Ha Gur. 6, pa3InYHbIE MOAU(DHUIIMPOBAHHEIE
IOJIUMEDPHI OTINYAIUCH [0 TOKCHYHOCTH B OTHOLICHUH KJIETOK. B TO BpeMs kax
BBDKHBAEMOCTh KJIETOK, 06paG0oTaHHBIX KOMIUIEKCAMH, KOTOPBIE COIEPIKAIH
Moau(HIUpPOBaHHYIO (2-3-2) ¥ (3-2-3) nosu(akpuiaoBas KACIOTY), COCTABIANA OKOJIO
100% (PAA8k-(2-3-2), PAA8k-(3-2-3), PAA20k-(2-3-2), PAA70k-(2-3-2)), npyrue
BapHaHTHI THIIA OOKOBOH Ileny IPUBOLUIH ¢ cUIbHOH TokcudHOCTH (PAA8K-(3-4-3),
PAAB8k-(3-3-3)) no cpaBHeHHIO C TOKCHUHOCTBIO cTagaaprta (brPEI).

IIpumep 5

DbdheKTHBHOCTE B OTHOIIEHUH TpancnopTa MaTpuyHoi PHK v mermeii

Marepuasbl U MCTOJAbI

XuBoTHBIE:

Camox mpiei muaun BALB/c Bo3pactom 6-8 Heaens mosyyans oT GHpME]
Janvier, Route Des Chénes SecsBPS5, F-53940, JIu JIxuuct-Caaiiat-Aiicn, ®pannus u
CoJepKallu B yCIOBUAX 0e3 cenuuyeckuX naToreHoBs. MEImaM JaBaiu
aKKJIMMAaTHU3UPOBATLCA K OKPYXKAIOIIEH cpelie BUBApHUs B TEYCHHE 110 MEHbLICH Mepe 7
JHEeH 10 Hayajia 3KCIIEpHMEHTOB. Bce nmponeaypbl Ha )HBOTHBIX ObLIH 0400PEHHI H
KOHTPOJHMPOBAJIUCh MECTHBIM KOMHUTETOM I10 3THKE H WX OCYLIECTBJISIH B
COOTBETCTBHH C MpaBUJIa HEMENKUX 3aKOHOB O 3aIUTE XU3HHU KUBOTHBIX.

IlonyyeHue IOIHUIIJIEKCOB:

Ionunnexcyl HpUroTaBIuBaNu cienyomuM obpasom: MPHK u PAA20k-(2-3-2)
pa3Bouiy B 4,0 MJI IBaXKAbl AUCTHIUIMPOBAHHOM BOJIBI C MOJyYEHHEM KOHIEHTPALMIA
500 mxr/mn MPHK u PAA20k-(2-3-2), B koHIIEeHTpanusax, cooTBeTcTByomuxX N/P 10,
20, 30 uu 40. PactBop MPHK no6aBiisiin ¢ moMOIIbIO MUNETKH K PACTBOPY
[oJIUMepa, MepeMelINBaIy IyTeM NHIETHPOBAaHUS BBEPX-BHU3 ¢ noaydyenunem MPHK B
KOHeYHO# koHneHTpanuu 250 Mxr/miu. Kommiekcs! nHKyOupoBanu B TedyeHue 20 MUH

IIpH TEMIEpAType OKpyXalolleH cpeibl Hepes NPUMEHEHHEM.
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Co3nanne npucrnocoOIeHHs Ui a3p030JIbHOM 00pabOTKH:

Jis iporienypr1 06paboTKH pacHbUICHHEM C UCNIONIB30BaHUEM IPHCIOCOOICHHS
Ajst 06pabOTKH BCEro Tejla MBIIEH IOMEIAIH B IUTACTHKOBHIN 60KC pazMepoM 9,8 x
13,2 x 21,5 cM, KOTOpBI# MOXHO 3aKpHIBaTh KpblluKoii. Ha ofHOM y3K0# cTOpoHE
Ooxca pacnonarany yeTslpe HeOONBIINX OTBEPCTHS AN BBIIycKa adpo3ois. Ha Bceit
IPOTUBOIOJIOKHOM Y3KOH CTOPOHE 6OKC IPUCOCIUHSIIA Yepe3 COCIUHUTEIbHBIH
3JIEMEHT JHaMeTpoM 2,1 ¢M Kk IIaCTHKOBY HHJIHHAPY MUPHHON 15,4 cM X AnuHOM
41,5 cM. /lno nununapa paBHOMepHO mokpsiBanu 150 r cunukarens (1-3 mm, Ne
85330; dupma Fluka, IlIBefinapusi) aist ocymenus a>spo3os, KOTOPBIH cO3aBaiH ¢
nomouielo cTpyiHoro pacusuiuteis (PARI BOY® LC plus, pupma PARI GmbH),
COCATMHEHHOTO C IPYTUM KOHIIOM IMIIMHApa (moapobHoe onucanue cM. y Rudolph u
ap., J Gene Med., 7, 2005, cc. 59-66).

Hsmepenne Luc-akTHBHOCTH B JIETKHX MBIIIEH ¢ MOMOIIBIO

OMOJIOMHHHCIIEHTHOM BU3YAIM3AIHH iN ViVo:

Hepes 24 4 nocne 06pabOTKU MBILIEH YMEPIIBIIAIA IYTEM CMENICHHE HISHHBIX

M03BOHKOB. Ilociie BCKPHITHS OPIOIIHOTO OT/ENA C IOMOIIBIO CPEAUHHBIX Pa3pe3os,
JCTKHE U3bIMAJIA M3 XUBOTHBIX H OCYHIECTBIISIN UX NePY3HIO C UCIOIb30BAHHEM
3®P. Jlerkue 6BICTPO 3aMOPaXXKHBAIH B )XHIKOM a30T€ M TOMOTEHH3HPOBAIH B
3aMOpoXxeHHOM cocTosinuH. Ilocne nobapnenus 400 mxn 6ydepa ans nuzuca (250MM
Tpuc, pH 7,8, 0,1% Tpurton X-100, TabneTku KOKTeMIs HHTUOUTOPOB MpoTeas
Complete™ ¢upmbl Roche) u mnkybanuu B Tevenue 20 MHH Ha IbIY, TIOHHPEPASHYIO
AKTUBHOCTb B CyIIEPHATAHTE H3MEPSUIIH C IIOMOIIBIO TIOMUHOMETpa Ik MPOOHPOK
tina Lumat LB9507 (¢pupma EG&G Berthold, Mionxen, I'epmanus).

PesynbTarhl

JKCIEPUMEHT NIPOAEMOHCTPHPOBa, 4To MPHK s dexTuBHO 3KCHpeccupoBanacs
B KJIETKaX JICTKHX MBINIEH M1OCJIE JIErOYHOr'0 a3p030JbHOI0 BBEAECHHS B COYECTAHUH C
PAA20k-(2-3-2), 3T0 CBHIAETEIBCTBYET O TOM, YTO IIOJHMEP 06JIaAET CIOCOBHOCTHIO

sbdextuBHO TpancnoprupoBats MPHK B kieTku nerkux in vivo (cp. dur. 7).
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IIpumep 6

SddekTHBHOCTE TpancnopTa Marpuunoii PHK B cBunei

Martepuajnsl H METOIBI

IlosydeHue MONHIIIEKCOB:

Jlis TpaHCQEKIMH in vivo IPUTOTaBIMBAIHM IIOJTHILIEKCH 00BEeMOM 28 ML
Hpurorasiausanu 14 mn Boae! 1ist HHBEKLHH, conepxaiel 5,83 mr MPHK, xoTopas
Konupyet mouudepasy csetnska, u 1,17 mr MPHK, xoropas koaupyer
B-ranakrosunasy, u 14 M BO#BI JUIs MHBEKIHH, coepxKaniell B TpeGyeMom
KOJIMYECTBE I10JIUMEP, U CMEIUBA/IHU C IIOMOINBIO ABYXKAHAJIBHOT'O IIIIPUIIEBOTO
Hacoca (KDS-210-CE; ¢upma KD Scientifc). 3anonssiia gsa 20-MUALIHIMTPOBBIX
INPHLA, HCIOB3Ys GYHKIHIO BTATHBAHUA ycTpoiicTBa. CMeIMBaHKe OCYLIECTBIISIIH,
coenuHss mWHpuis! yepes T-anement (Discofix C 3SC, pupma B.Braun) u ucnonssys
uHdysuonnyo pynknuio cmecurens. CootHomenue notumepa 1 MPHK onpenensinu
KaK KOJM4ECTBO aTOMOB a30Ta IoJauMepa Ha GocdaTHyIO rpyniy HyKI€HHOBOH
kucinotsl (N/P) u rectuposanu npu N/P 10. Ilociie cMelneHUst HyKJIEHHOBOM KHCIOTHI
C HOJIUMEPOM 00pa3ubl UHKyOupoBany B TedeHue 30 mun npu KT u 24 Mmn npuMeHsH
At pacnbuieHus. OcTaBmHAcsS 06beM IPHMEHIH s PU3HKO-XUMHIECKOT0
aHanu3a. PasMep 4acTHIl U 3eTa-NOTEHIIHAN YUCTOTO 06pa3ia onpeaelsiia ¢
HCII0JIb30BaHUEM yCTpokcTBa Zetasizer Nano ZS (pupma Malvern Instruments).

SKCHCDI/IMCHTaHLHaﬂ npoueaypa ajs adpo30dbHOH 06paboTKu CBUHEH:

Cenaranuio CBHHbY HHULHHPOBAIHK IIyTEM NPEABAPUTENbHOM 06paboTKH
a3alepoHOM 2 MI/KT Beca Tela, KeTaMMHOM 15 MI/Kr Beca Tena, arponudoMm 0,1 Mr/kr
BECa Tejia M ¢ MIOCNIEAYIOIIUM BBEACHHEM BHYTPUBEHHBIX IIPENapaToB B OOKOBYIO
YIIHYO BeHY. [Ipy HE06XOAMMOCTH CBHHBIO aHECTE3UPOBAIH IIyTEM BHYTPUBEHHOM
UHBEKLUH Nponodona 3-5 Mr/kr Beca tena. IIpu HEOOXOAUMOCTH aHECTE3UIO
NONACPKHUBAIH IIyTEM MOCTOAHHOM BHYTpUBEHHOH HHOY3uu 1% nponodorna.
[lapameTpsl ra3000MeHa COOTHOCHIIH C YPOBHEM NHMOKCHAA yIIeposa B KOHIE BBIIOXA
¥ IPH HEOOXOAUMOCTH peryaupoBaiu. OCyImecTBIsI HENPEPHIBHBIA MOHHTOPHHT
QHECCTE3HH, IBIXaHHs ¥ CEPACYHO-COCYAUCTHIX NapaMeTPOB ¢ HCIIOJIb30BAHUEM IYJIbC-
OKCHMETpPHUH, KalHOrpaduu, peKTanibHOH TeMIepaTyphl U COCTOSHHS pedIeKCOB.
CBuHbs n01y9anu uHQPY3HI0 c6aTaHCHPOBAHHOTO PACTBOPA SJIEKTPONHTOB H3 pacyera
10 Ma/kr/4. TIpoAomKHTENEHOCTS aHECTE3MU COCTaBIsAIa NpuMepHO 80-120 MuH.

Ifocne 3aBepurenus aspo3onsHoit 06paboTku (pacnbuiuTens Aeroneb mesh) CBHHBIO
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YMEPIIBISUIH IyTeM GOIIOCHON MHBEKIUH NeHToGapOuTana u3 pacueta 100 Mr/kr Beca
TeJIa uepe3 JaTepajbHyO YIIHYIO BEHY NOCNe cefaTanuu. Jlerkue BeIpe3anu u
H3TOTaBJIMBAIM CPE3bI TOJIMHON NPUMEPHO | CM U3 pa3jMYHBIX o6sacTel IErkoro ¢
IocyieAyoeil HHKyOaunen B cpelie A1d KIETOYHOM KyIbTyphl B TeueHHe 24 4 Ipu
37°C u 5% CO; B unky6arope. JIy1st H3MEpeHHs aKTHBHOCTH JIIOLHbeEpasbl 06pa3 bl
TKaHH HHKybupoBany B GaHe co cpenoi, cogepkaiieii B kauecTe cybeTpaTta D-
mouupepun B 3OP (100 mxr/mi), npu 37°C B Teuenne 30 MHH U NOABEPTrajd ex vivo
GHoOMUHHCIEHTHOH BH3yanu3anuu monndepass (IVIS 100, pupma Xenogen,
Anamena, CIIIA).

HDOCBC‘—II/IBaIOI[Ia}I JICKTPOHHAA MUKPOCKOIINUS NOJIUNJIECKCOB:

Jlist npocBevnBaronel nekTponHol Mukpockonuu (IIDM) ucnonb3oBanyu oqHy
KaIlllo CMECH, NPUMEHAEMOM i a3po30abHO# 00paborku. Kammo nomemany Ha
peumretky (Plano GmbH, Bernap). ITociie unKy6anun B Te4eHHE 5 MHH KAILTIO
YAQISIH ¢ TOMOWBIO GuIbTpoBanbHOMH Gymaru. O6pasell OKpalIuBaIl PacCTBOPOM
YPaHHIIaNeTaTa v aHAIM3UPOBAIH C IIOMOIIBIO IPOCBEYHBAIOIIETO 3JIEKTPOHHOTO
Mukpockona (Jem 1011, pupma Jeol).

PesynbraThl

Kak nponemoncTpuposano Ha ¢ur. 8, PAA20k-(2-3-2) u MPHK npu
HCII0JIE30BaHUM B COOTHOMmEHHH N/P, coctaBnsiomeM 10, mo3BosIIM TOTyYaTh
KOMILJIEKCBI ¢ THAPOJAMHAMHYECKUM JIHAMETPOM KoMIniekca Huxke 100 HM u
MOBEPXHOCTHBIM 3apsi/ioM (3eTa-notenuuan) 40 MB. Jlnanazon o6oux mapameTpoB
COOTBETCTBOBAJI KOMIJIEKCaM Ha ocHOBe brPEI, mist KoTOpBIX yXe ycTaHOB/IEHA
CIIOCOOHOCTH 3 (PEKTHBHO TPAHCIIOPTHPOBATL HYKJIECHHOBBIE KUCIOTHI B KIIETKH in
vivo. HacTuiel KMenH OKpYTITyIo GopMy B OJHOPOAHBIH pa3sMep MO JaHHBIM aHATH30B
¢ nomoukio I[19M (dur. 9). Kax nponemonctpuposano na ¢ur. 10, 3TH yacTHI(I
s dextuBno BBoMIH MPHK (Koaupyromyro monudepasy cBeTiska) B TKaHb JETKOTO
IIocJIe a3p030JbHOH 00pabOTKH, YTO MPUBOAMIIO K IKCIIPECCUH OElIKa-MHIIEHH.
YpOBHY 3KCIIPECCHH OKA3aACh COMOCTABUMBIMH C IOJIy4YEHHBIMHE TIPH pacHaIcHUH

IIOJIMNJIEKCOB, CO3JJaHHBIX C HCIIOJIE30BAHUEM «30JIOTOTO cTanaapra», T.c. brPEL
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Ilpumep 7

CTabuIbHOCTE KOMIUIEKCOB IpH JuobHIN3aAIHH

Marepuansl u MCTOABI

IIpurorosienue oOpa3noB

Komnuekcsr PAA20k-(2-3-2)/MPHK (xoTopas koaupyeT monudepasy
IIAHKTOHHOTO payka Metridia) mojyyaau cOrIacHO METOAY, ONMCAHHOMY B IIPHMeEpE
1, B 4 pasnnunbix ¢aakonax npu N/P, cocrasnaromem 20, B o6veme 1 M. Onun
¢nakoH npumensnu 6€3 IONOJIHUTENLHON 00paGOTKU A1 TpaHC(EKIHHU, BO BTOPOH
duaxon nobapsnu 100 Mk 11%-Horo pacTBopa Tperanossl ¢ MOTyYSHHEM B
KOHeYHOM oObeme 1% Tperanossl. Conepxumoe TpeThero (akoHa
THO(UIN3UPOBANH U peTHApaTHpoBaad B 1 Mi Bogsl. CoepkHMOe 4eTBEpPTOro
¢pnaxona o6pabateiBamu 100 Mxa 11%-Horo pactsopa Tperanossl nepea
nuoduIH3anKeil ¥ Tak)Ke peruaApaTHpPOBanu B 1 MIJI BOJBL

Tpancheknus:

3a 24 4 o Tpancdexruu 5000 NIH3T3-knetok B 100 MKJI cpebI BHICEBAIH B
96-11yHOYHBIH MIaHweT ¥ HEKy6upoBany npu 37°C u 5% CO,. B nens Tpancdexuuu
cpeny 3amensnu Ha 100 Mxn cBexeit cpeast 6e3 FCS. 20, 10, 5 u 2,5 MKJI Kax10ro
pacTBoOpa KOMILIEKCa N06aBIAIM K KJIeTKaM B TPeX HOBTOPHOCTAX, B PE3yJIHTATe YETO
TpaHC(HEKIHIO OCYECTBIISIH ¢ Henonb3oBanueM 500, 250, 125 u 62,5 ur. Yepes 24 4
nocie TpaHCheKUuH cpely yAaIsin, COGHpaIn 1 3aMEHIA Ha CBEXYIO CPEIy.
YkasanHyio nmpoueaypy nopropsuti yepes 48 4 u 72 4. CobpanHyIo cpeny
aHaIM3UPOBAJIA B OTHOLIEHUH MonudepasHoi akTuBHOCTH Metridia. Jlng sto# uenu
50 MK cpesbl HOMEIANH B 6enblil 96-1yHOYHBIH IIAHIIET, CMEMUBATH ¢ 20 MK
pacTBopa KoeneHTepasuHa (S0MkM koenenTepasu B SOMM Hatpuii-¢pochaTHOM
Oydepe) 1 XeMUTIOMHHHCIEHTHBIA CHIHAJI H3MEPSUIA C UCTIOJIb30BAHAEM YCTPONHCTBA
Wallac Victor2 (¢pupma Perkin Elmer).

PesynbTaThl

Kax nponemMoHcTpHpoBaHo Ha ¢ur. 11, cBeXeNnpHIOTOBICHHBIE KOMIUIEKCHI
obecneunBanu skcnpeccuro mouudepassl Methridia yepes 24 4. Dxcnpeccns
ocTaBajiach CTa0HJIBHOH B TEUEHHUE elle 24 4, a 3aTeM ME/JIEHHO CHUKAJIach.
Hob6asnenne Tperano3sl He OKa3bIBalo OTPHIATENBHOTO BO3AEHCTBHS Ha 3TO SBJICHHE,
a MPUBOJIUIIO K HEOOIBIIOMY NOBBIILICHUIO YPOBHE#M 3Kcnpeccun. [Tocie

nMo¢unu3anuyu HeobpaboTaHHBIE KOMIUIEKCH HE 00J1afalld CIIOCOGHOCTHIO
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TPaHC(PEKTUPOBATH KJIETKH, YTO NPHBOLHUIO K OTCYTCTBHIO 3KCIPECCHH PENOPTEPHOTO
GeJsika. B NpOTHBOMONIOXHOCTD 3TOMY, 100aBIE€HHE TPErag035l COXPAHSIO KOMILIEKC H
IPUBOJMIIO K NPOSBIEHUIO TpaHCHEKTHPYIOIIEH 3¢ (PEKTHBHOCTH.

Ilpumep 8
Ilpumenenne PAA8k-(2-3-2) u PAA8K-(3-2-3) B KauecTBe TPAHCIOPTUPYIOIIEH

cucremMbl Juig naasMuaHo# JIHK

Marepuans! u METOBI

Ilonydenye NOIUILIEKCOB:

Ilonunnekcsl nojryyany coriacHoO MeTOMy, OIIHCAHHOMY B pUMepe 1, HCTONb3ys
BMecto MPHK mnasmuanyio JIHK (pCMVLuc, dupma Plasmid Factory),
KOJHPYIOIyIO moludepasy CBETIIKA.

In vitro TDaHCd)CKIIH}I C MCIIOJIb30BAaHHUEM ITOJIUIIIIEKCOB:

OKCIEPUMEHTBI 11O TPAHCHEKIUHU OCYIECTBIISIIA COTNACHO METO/IY, OMHCAHHOMY
B IIpuMepe 3.

PesynpTaThl

B 5TOM sKCniepuMenTe aHAMH3NPOBATH 3GPEKTUBHOCTD MO 1M PHIHPOBAHHBIX
N,N'-6uc(2-amun03THIN)-1,3-mponananaMuEoM (2-3-2) nonumepos (0TH(aKpHIOBast
KHcioTa) B oTHoweHuy Tpancnopra JIHK u skcnpeccun obpaszosaBmierocs Geika B
CPaBHCHHUH C IPUMCHSEMBIM B KaUYECTBE «30JI0TOI'0 CTaHAApTay» pa3BeTBIeHHBIM PEI
(brPEIL ¢ur. 12). Pe3ynpTaTsl 4eTKO NPOJEMOHCTPHPOBAIH, YTO TPaHCHEKIHS
NIH3T3-kneTok kommnekcamu, cocrosimumu u3 nJIHK u MmoguduuuposanHbIx
oyuro(aaxkuneHaMuaoM) (2-3-2) u (3-2-3) monuMepoB, MPUBOAKNA K CYIIECTBEHHOMY
TOBBIIIEHUIO SKCIPECCUH PEOPTEPHOTO Genka. YPOBEHb IKCIIPECCUS AaXe MPEBHIIIAI
YPOBEHB, MOJIY4YE€HHBIH DU HCMOIB30BAaHUH «30JI0TOTO CTAHAAPTay.

IIpumep 9

Ilpumenenue PAA20k-(2-3-2) B kauecTBe TPAaHCHOPTHPYIOIICH CHCTEMBI /IS

siPHK nns uaaykunu PHK-unTepbepenun

MarepHajbl U METOIBI

KoMiiexcel nosy4anu coraacHo METOMY, OMHCAHHOMY B IpuMepe 1, HCIOb3ys
siPHK GL3-Luc (dbupma Qiagen). /lns TutpoBanus Konuyectsa siPHK koMmiekch
cepuifHo paspoauu nociue 30 muH uEKyGanuu pu KT. J{ng 310i nenu 22 MK
pacTBopa KOMIJIeKca CMEMIMBay ¢ 22 MKI cpensl 6e3 FCS. 22 Mki ykazanHoro

pa3BeleHHs BHOBb cMeIuBanu ¢ 22 MK cpenst 6e3 FCS. Ykazauunie cepuiiabie
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Pa3BeCHHUS MOBTOPSUIH 10 JoCTHXeHHs KoHueHTpauuu siPHK 7,8 ur na 20 mkin. [To
20 MKJ pacTBOpa, NOJIy4eHHOTO Ha KaX/O# CTaJuu pa3BeAeHHUS, IPUMEHSIIH JUIA
TPaHC(HEKIMH COTIIACHO METOly, OMMCAaHHOMY B mpuMepe 1, ucmonb3ys ki1erku Hela,
crabuinbHO 3Kcnpeccupyomue Jonudepasy ceetnska (HeLa-Luc). B kauecTse
KoHTpoJs cnenuduunoctn PHK-unTephepeniinm, ocHOBaHHOM Ha MOHUXKAIOIEH
PErynsLUM dKCNpeccuu Mouudepassl, IpUMEHIIH KOHTPoJbHYO siPHK, koTopas He
OKa3biBajla BAMAHHUC HA KNeTO4YHYIO aKcnpeccuro (GFP22-siPHK; ¢upma Qiagen), nus
TPaHC(HEKIMH B TAKHX XK€ YCIOBHAX. Pe3yNbTaThl BEIPaXand B BUIE OTHOCHTENLHOIO
YPOBHS 9KCIIPECCUH JTIOUHUPEPA3hl 10 CPABHEHUIO ¢ HEOOPaOOTaAHHBIMH
KOHTPOJIbHBIMY KJIETKaMH.

PesynbTatel

Kax npoaemoncTpupoBano Ha ¢ur. 13, komnnexc, Bxmogaomuii GL3-Luc-
siPHK (siLuc) u PAA20k-(2-3-2), o6ecneunBan NOHHXAIONIYIO PETYISIHUIO.
OKCNIPECCHH MouAdepasbl. YKa3aHHOE ABICHHE 3aBUCENO OT 103l (CHHXKAIOCH IIPH
yMmeHbleHud konnuecTs siPHK) n cienuduunoctu (orcyrcTBue Bo3aeiicTBus
necneuuduyeckoit siPHK (siGFP)). [Ipu nossimenuu cootHomenuit N/P yaanocs
OOHapYHUThb JONMOJHUTEIbHOE Heceu(uueckoe AeHCTBHE, O YeM CBUIETENbCTBOBA
IIOHMXXEHHBIN cUrHan B oopaborannsix siGFP kierkax.

IIpuMmep 10

BHaFOHDHHTHOG JeHcTBHE JJUNTUAOHUIHBIX CTPYKTYP Ha OCHOBE

onuro(ankuiienaMmuna) (2-3-2) Ha 3@ PEKTHBHOCTS TpaucoopTHpoBanus MPHK

Marepuasi ¥ MEeTOAb]

IHonyuenne koMmiuiekcoB aunugona/MPHK

JIAmM0u b1 CHHTE3UPOBATH M Pa3BOJMIM COTJIACHO IPUMEPY MoyueHus [V.
Hns tparcoexnun 250 ur MPHK, xoxupyromeii monudepasy cBeriska, B 50 MK
BOJIBI CMEIIMBAJIM B ONITHMHU3UPOBAHHBIX Ycia0BHAX ¢ 4000 ur munuaonaa B 50 MK
BOJIBI B MaCCOBOM COOTHOIIEHMH (Macca nunuaonna/macca MPHK), cocrasisiomem
16. ITocne unky6auuu B Treuenne 30 mun npu KT o6pasubl npuMeHsIH s
TpaHcheKITHH.

In vitro TpaHchekHsa ¢ UCIIOAL30BaHUEM KOMILIEKCOB aunugonn/MPHK

3a 24 4 1o o6pabotku BeiceBanu no 5000 NIH3T3-kierox B 100 MK Cpensl B
JYHKY 96-yHOUHOTO NJaHIeTa. B feHp Tpanchekuu IpUroTaBIMBali MOMHIUIEKCH

COrJIaCHO ONMHCaHHOMY Bhille MeToAy. Jlns TectupoBanus MPHK B pasnununpix
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KOJIMYECTBaX OCYIIECTBIISUIM CepUiiHbIE pa3BeieHus, cmemmBas 50% pacTBopa
KOMILJIEKCA ¢ TaKUM K€ KOJIM4YeCTBOM cpenbl (0e3 FCS), ucnonb3ys ykazaHHbIH
pPacTBOp IS OCYIIECTBJICHHUS TaKOH XK€ JOMOTHUATENHHOH CTaAuM pa3BeCHHS U T.1.,
BILIOTH JO AOCTHXKEHHUsI KOHEUHOH KoHueHTpanuu 15,6 Hr/50 mxi. [lepen
TpaHcheKuel cpeny yaansiu u3 kietok u 3ameHsuia 100 mki cpenst 6e3 FCS. 50
MKJ pacTBOpa, MOJIY4EHHOrO Ha KaX /O CTaauu pa3BeAeHHUs, JOOABISIN K KJISTKaM U
unkyouposanu B TeucHue 4 4 npu 37°C u 5% CO,. [locne 3Toro cpeny BHOBb

3aMeHsIH cBexel cpenoit, conepxanied 10% FCS. Uepes 24 4 nocne TpaHchexnnu
cpeny ynansind. KieTky Tu3upoBani ¢ JIM3aThl aHATH3HPOBATH B OTHOIICHUH
aKTHBHOCTH peNopTepHOro Oejka corjacHO MEeToay, ONUCAHHOMY B pumepe 1.

PesynbTaThl

Kak nponemoncTpupoBano Ha Qur. 14, nTMnuIouasl HA OCHOBE CTPYKTYpHI (2-3-
2) obecneunBasnu 6ojiee BHICOKMH yPOBEHb 3KCIIPECCHH JOnHpepasbl CBETISAKA, YeEM
aHAJIOTHYHBIE CTPYKTYPH Ha OCHOBE (2-2-2) nin (3-3-3). Yka3aHHOE SBICHUE YIAJIOCh
00HapyXHUTh HE3aBUCUMO OT MpHUCOEAUHEHHOM ankunbHoH nenu (C12 uin C14).
[TockoJIBKY aKTUBHOCTD JIIOIIH(Epa3sl CBETISAKA KOPPEIHUPYET C YPOBHEM €€
9KCIPECCHH B KJETKE, YTO 3aBUCHUT OT 3P PeKkTUBHOCTH TpancnoptupoBanus MPHK B
KJIETKY, YKa3aHHbIC Pe3yJIbTAaThl CBHACTEIBCTBYIOT O TOM, YTO JIUITHIOUIBI HA OCHOBE
(2-3-2) 60nee rdpdexTuBHo Tpancnmoptuposanu MPHK B xneTku in vitro.

[Ipumep 11

3(b(beKTI/IBHOCTI> TpaHcnopTHpoBaHusa MaTpuuyHoii PHK nunuionaHeiMu

npérnapaTuBHBIMH d)ODMaMI/I NOCJIC BHYTPHUBCHHOI'O BBCJACHUA MBIIIIAM

Martepuanbl ¥ METOIbI

KusortHsbie:

Camok Mbimeit tuHud BALB/c Bo3pacToM 6-8 Hellens Moy4and oT GUPMBI
Janvier, Route Des Chénes SecsBP5, F-53940, JIn >xuuct-Caaiiat-Aiicn, ®pannus u
COJZIepXXaJIi B YCJIOBUAX Oe3 crneruduIecKuX NaToreHoB. MelmaM aaBajiu
aKKJIMMaTHU3UPOBATHCS K OKPYXXaIOleH cpe/ie BUBapHs B TEUYEHUE IO MeHbIel Mepe 7
JHe# 10 Hayajia SKCIepHMEHTOB. Bee mponeaypsl Ha )KHUBOTHBIX ObUTH 00OpPEHBI U
KOHTPOJTHUPOBATHUCH MECTHBIM KOMHUTETOM I10 3THKE M UX OCYIECTBIISIN B

COOTBCTCTBHHU C MpaBUJIa HCMCIIKHUX 3aKOHOB O 3alIUTEC XXU3HHU XUBOTHBIX.




10

15

20

25

30

-118 -

HHHH}IOHHHBIC npénapaTruBHEBIC d)ODMBIZ

Jlununonas: npurorasnusanu ¢ MPHK crexyrommum o6pasom: C12-(2-3-2),
DOPE, Chol u DSPE-PEG2k (MaccoBoe cooTHOmeEHMe 3,6:0,18:0,76:1) pacTBOpsinu B
3TaHOJIC U OBICTPO HHBENUPOBAIH B 3a0ydepeHHbIi nuTparom pacteop (10MM
nuMoHHas kucnora, 150MM NaCl, pH=4,5), conepxamuii xuMudeckn
Moanduuuposannyo MPHK, xoTopas koaupyer moundepasy cernsaka, npu
MaccoBoM cooTHowmeHuyn tunua/MPHK, cocraBusiomenm 10,5, ¢ nonyuenuem
KOHCYHOM KOHLEHTpanuu 3Tanoya 20%, u 1uanu3upoBaid B IPOTHBOTOKE BOIBL.
ObpasoBaBmuecs kommnekcs aunugoun/MPHK npenctaBnsin co6oil mON0KHUTEIBHO
3apsOKCHHBIE HAaHOYACTHUB! (92,6 + 0,7 Hm; 21,0 + 0,2 MB) 1 X MHBENMpPOBaANTU
BHYTPHBEHHO B XBOCTOBYIO BEHY 00€3/IBHKEHHBIX Mbliei. Bo BTOpoM skcnepumenTe
kKoMmruiekcol nunugoua/MPHK koMnnexcsl npurorasnusanu B 3OP nepexn
BHYTPUBEHHOM HHBEKUHEN, YTO IPHUBOAUIO K 06Pa30BaAHUKO MPAKTHUECKH
He3apsDKeHHBIX vacTul (91,5 £ 0,6 uMm; -0,7 + 0,2 MB).

Hsmepenue Luc-akTHBHOCTH B MBIIIAX C HCIOJIb30BAHUEM OHOJIOMHHHUCIIEHTHOH

BHU3VaJH3AlUY in vivo:

Hepes 24 4 mocne 06paboTKH MblLIeH aHECTE3WPOBAIH BHYTPHOPIOMHHHOM
uHbeKnueH Meneromuauna (11,5 mxr/kr BW), munaszonama (115 mxr/kr BW) u
¢enranuna (1,15 mxr/xr BW). D-mouudepun B kauectse cy6erpara (3 Mr/100 M
3@P Ha MBIIIB) BBOJHIIM C IOMOIILIO BHYTPHOPIOMIHHHON HHBEKIIHH.
Bromomunucnenuuo u3mepsan gepes 10 MuH, HCTIONB3YS CHCTEMY BH3YaIH3allHH
IVIS 100 (¢pupma Xenogen, Anamena, CIIIA) u creayromue ycTaHOBKH KaMephl:
Bin(HS), none 3penns 10, f1 f-cron, GUHHUAHT ¢ BLICOKHM pa3pelieHHEM U
NPOJO/KHTENIEHOCTE 3KCIO3UIHH 5 MEH. CHrHaN ONH(POBHIBAIIA M aHAIH3HPOBAIH C
noMoIkio nporpammsl Living Image, Bepcus 2.50 (pupma Xenogen, Anamena,
CHLIA).

PesynbraTthl

OKcnepuMeHT npoaeMoHcTpupoBai, 4to MPHK sddextuBHO 3KcnpeccupoBanacs
B OpromHo# 06y1acTH MBIIEH TOJIbKO, KOTAa KOMIUIEKCH Junumonn/MPHK
npuroTasiusany B 3OP, HecylmeM NpakTHUeCKH HEHTPAIbHLIN 3apsj, HO He KOTAa HX

IIPUTOTABJIMBAIM B BoJe (cp. ¢ur. 16).
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Ilpumep 12

Oddexrusnocts Tpancnopruposannss MPHK B pasiauunbie opraisl Mplmei

HOCJI€ BHYTPHBCHHOTO BBEACHHUA JIMNHUJIOUJIHEIX IIPpENapaTHBHBIX d)ODM

MaTepHasibl U METOJBI

XuBoTHEIe:!

Camok mbiieii nuaun BALB/c BozpacTom 6-8 Hemelnb moyyanu oT GHpMBI
Janvier, Route Des Chénes SecsBP5, F-53940, JIu Jlxxuuct-Caajtut-Aiici, ®pannus u
COJICpXaJH B yCJIOBHsX Oe3 crienupuyecKux nmaroreHos. MplaM gaBaiu
aKKJIIHIMaTH3UPOBATBHCS K OKPYXKaIONIeH cpejle BUBApHs B TEYECHHE O MEHbIEH Mepe 7
AHEH /10 Havala 3KCIePHUMEHTOB. Bce mpoleyps! Ha )XHBOTHBIX OBUIH OX0OPEHHI U
KOHTPOJIMPOBATKCH MECTHEIM KOMHUTETOM IIO 3THKE U UX OCYLIECTBIISIIN B
COOTBETCTBUH C IIPABHJIAa HEMEIKHX 3aKOHOB O 3aIUTE )XU3HH XHUBOTHBIX.

JIunyuonHple NpenapaTuBHbIE GOPMEI:

Jlununouns! npurorasausany ¢ MPHK crexyrommum obpasom: munugoun, DOPE,
Chol u DMPE-PEG2k (MonsipHOe cooTHOmeHHE 8:6:5:1) pacTBOPSUIA B 9TAHOJIE U
OsIcTpO MHBENMpPOBATH B 3a6ydepennslii uuTpaTom pacteop (10MM muMoHHAs
kucaota, 150MM NaCl, pH=4,5), conepxaiuii XAMUYeCKH MOAUPHIHPOBAHHYIO
MPHK, koTopas koaupyet nroundepasy cBeriiska, Ipu cooTHomeHuu N/P,
COCTaBJISAOIEM 15, ¢ IOJydeHHEM KOHEYHON KOHIEHTpauuy 3taHona 20%, u
ANANA3UPOBAIM B IPOTHBOTOKE BOoAbl. OOpa3zoBaBmuecs KoMIuiekesl aunuaouna/MPHK
IpeACTaBIsAIN COOOH MOJOXKUTENBHO 3apsKEHHbIE HAHOYACTUIBI. KOMILIEKCHI
munuaoua/MPHK Brocnin B 3®P nepen BHyTpUBEHHON HHBEKIHEH, YTO O3BOJISIO

HO0JIy4aTh NIPAaKTHYECKH He3apsA)KEHHBIE HAHOYACTHIBI (CM. Tabiumy 5).

Tabawmia 5
Cl12-(2-3-2) C14-(2-3-2) C16-(2-3-2
Bona 3PP Bona 30P BOJA 3PP
Pa3smep (nm) | 84,3+0,7 | 84,9+0,7 | 85,3+0,6 | 86,6+0,5 [ 125,7+0,2 | 120,6+1,2
3era (MB) [11,1+0,1-0,9+0,3 | 9,2+0,2 | -0,7+0,2 | 8,6+0.,2 1,0+0,2

H3Mepenne Luc-akTHBHOCTH B MBIIIax C HCHOJIB30BAHUEM 6I/IOIIIOMI/IHI/ICU{6HTHOI71

BH3YaJIH3aHH In VIVo:

Yepes 24 4 nocne 06paboTKH MbILIEH aHECTE3UPOBAIM BHYTPHOPIOIIHHHOM
HHbeKnuel Meaeromuauna (11,5 mxr/kr BW), munaszonama (115 mxr/xr BW) u
¢enranuna (1,15 mxr/kr BW). D-nroundepun B kauectse cyoerpara (3 mr/100 mkn

3PP na MpIIb) BBOAUIHN C IOMOIIBI BHYTPHOPIOIIHHHON MHBEKIIHH.
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BuonioMuHuCIIEHIHIO H3MEPSIH Yepe3 10 MHH, HCTONB3ys CHCTEMY BH3YalH3aLliK
IVIS 100 (pupma Xenogen, Anamena, CIIIA) u ciepyomune yCTaHOBKH KaMephI:
Bin(HS), none 3penns 10, f1 f-cron, GUHHUHT ¢ BEICOKHM pa3pelleHHEM U
NPOJOKUTENBHOCTD 3KCNO3UIKMHU 5 MUH. CUrHaN oM POBBIBAIM U aHAJIM3HPOBAIH C
nomouibo nporpamMmel Living Image, Bepcust 2.50 (pupma Xenogen, Anamena,
CHIA).

Pe3ynpTaThl

OkcnepuMenT npoaemMoncTpuposai, uro MPHK sddexkTusro skecnpeccuponanacs
B OpIOMIHOH 061aCTH MBIIIEH U YPOBEHD IKCIPECCHH MOBHIMANCS C YMEHBIICHHEM
JUIMHBI ankaHoBo# uenu (cp. ¢pur. 17A, B). Kpome Toro, skcnepuMenT
npoaeMoHCcTpupoBal, uro BBeaenne MPHK B nmeuens cHuXanocs ¢ ysenuuenuem
JUTHHB] ankaHoBo# uenu munuaouaoB (C16<C14<C12), u TpyaHO moaAaBagoch
obnapyxenmio Juia C16. Dxcnpeccus mouudepassl B cele3eHKe 0Ka3aaach caMoii
BbIcOKOH Juist C14. HexoTopriit ypoBeHb SKCIIpeccHn Monupepassl o6HapyKeH B
JIETKHX, HO He OOHapyXeH B cepllle, HOYKe, XKeIlyAKe WM FOJOBHOM Mo3re (cp. Qur.
18A, b).

IIpumep 13

CpaBHeHnue Bd)(beKTI/IBHOCTI/I Pa3JHYHBIX TDaHCd)CKTI/IDVIOH_[HX PCarcHTOB B

OTHOWIEHUH UX cnocoOHocTH obecneunBaTth BReaenne nJIHK u MPHK

Marepualibl U MECTOAbI

Ilony4yeHHe MOJHUILIEKCOB:

Iomumuekcesl noyyyann cornacHo METOy, ONIUCAHHOMY B IpUMepe 1, HCITob3ys
mnasmMuanyo THK (pCMVLuc, pupma Plasmid Factory), xogupyromyro monudpepasy
cBeTniaka, unn MPHK, konupyromyro monundepasy csernska.

Tpancdexius in vitro ¢ HcnoJab30BaAHUEM IIOJHUIIJIEKCOB:

OKCHEPUMEHTHI 110 TPAHCHEKIHH OCYIIECTBISIN COTIACHO METOLY, OMHCAHHOMY
B IIpuMepe 3.

PesynbTaThl

DKCIIEPUMEHT OCYIIECTBIISIM AJISl PEUIEHHS BOIIPOCA O TOM, 3aBHCHT JIH
TpaHceKTupyromas 3¢ GeKTHBHOCTh UCKIIIOYUTENBLHO OT TPaHCPEKTHPYIOIIEH
CHCTEMBI (OJIMMED/TUIHAON) HIIH TAKXKE OT THIIA HYKIEHHOBOH KHCIOTHL.
Pesynbrare (Qur. 19) 4eTko mpoaeMOHCTPUPOBAH, YTO TPAHCHEKTHPYIONIHE

peareHThl, KoTopsle 3¢ dexTuBHO TpancnoptupyoT nJJHK, Heobs3aTennHo SBasoTCs
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>¢pdexTuBHpIME HOCUTENAMH 11 TpaHcnopTta MPHK. Takum o6paszom, cuctema
HOCHTENA, 00J1afaromas BEICOKOH TpaHchekTHpyoleil 3¢ (HEeKTHBHOCTRIO B
orHomenuu nJIHK, He no3sonser npenckaspiBate ee 3¢ dexTuBHOCTh Mt MPHK.

Ilpumep 14
CpaBHeHue TpaHchexTupyromei 3bdbextusaocty PAA8k, MonuduimpoBaHHOM

N, N'-6uc(2-amunoatun)-1,3-nponanguaMmuaoM (2-3-2) unu N,N'-6uc(2-aMHHOITHI)-

1.3-6yrananamunaom (2-4-2)

MartepHnaJjisl ¥ METOIEI

IlonyyeHue MOJUILIEKCOB:

ITonunnexcer mojgy4aligd CorjlaCHoO ME€Toy, OMUCaAaHHOMY B IIpUMEpE 1.

TDaHCd)eKIII/I}I in vitro ¢ UCIOJb30BAHUEM IMOJHIIJIEKCOB:

OKCIEPUMEHTHI MO TPaHC(EKIHH OCYIIECTBISIIH COTJIACHO METOLY, OITUCAHHOMY
B IpuMepe 3.

Pesynbratsl

JInst TOTIOJIHUTENBHOTO H3Y4eHHs, IBIsSeTCS M 3G PEKTHBHOCTH HOJMMEPOB,
MOAUGHUIHPOBAHHEIX (2-3-2), CHIBHO CBS3aHHOM CO CTPYKTYpOii (2-3-2), unu
3} GeXTHBHOCTH ABNAETCA CXOTHOM 1Is II06OM APYroii cTpyKTypsl 2-X-2, B KOTOPOi
X>2, PAA8k monuduuuposanu N,N'-6uc(2-amunostun)-1,3-6yranguamusaom (2-4-2).
CpaBuenne PAAS8k-(2-3-2) u PAA8k-(2-4-2) (ur. 20) npoaeMOHCTPUAPOBAJIO, 4TO
oba moymmepa obecneynBaNty IPAaKTHYECKH HIACHTHYHBIH BHICOKOM yPOBEHB
3Kcnpeccuu mouudepasnl nocie tpanchexuunn MPHK, kogupyromeit monudepasy
CBETJIsIKA. DTO CBUAETENBCTBYET O TOM, UTO MOJIUMEP, MOAUMDUIHPOBAHHBIN
CTPYKTYpoii (2-X-2), B koTopoii X>2, Kak npaBHIIO, IIO3BOJSET CO3JaBaTh
TPaHC()EKTHPYIOMUH peareHT ¢ yny4dimeHHOH () HeKTUBHOCTHIO TPAaHCIOPTHPOBAHHS

MPHK no cpaBrenmio ¢ Moaupukannei ApyrumMu onuro(aaKuiaMuHaAMHK).

Ilpumep 15
IpoceeunBaromas 39€KTPOHHAs MUKPOCKONHS IHNHAOMIHBIX IPenapaTiBHAIX
dbopm

MaTepuajinsl H METOIBI

Ilonyuyenue JUIIAJAOHUAOB:

Jlunuponaer npurorasausanu ¢ MPHK crenyromum o6pasom: C10-(2-3-2), 1,2-
AUoNenI-sn-raunepo-3-pochosranonamud (DOPE) unu 1,2-1unansMUTOMII-SH-

riunepo-3-pochoxonun (DPPC), xonecrepun u 1,2-qucreaponi-sn-riauuepo-3-
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docdoaranonramuH-N-[MeTOKCH(TONTHITHIIEHIIUKOIIB)-2000] (DSPE-PEG2K) mnu 1,2-
AUNANbMHTOUI-SN-TITHIEPOJI, METOKCHNIONMITHIEHTIUKOIB (DPG-PEG2k) (MosspHoe
cooTHouIeHUe 9:6:5:1) pacTBOpPSIN B 3TaHOJIE U OBICTPO HHBENHPOBAIIY B
3a6ydepennblii nuTpaToM pactsop (10MM nmumonnas kuciaora, 150MM NaCl,
pH=4,5), conepxamuii xumuuecku Mmoaudpunuposanuyo MPHK, xotopas koxupyert
mourdepasy CBETIAKa, IPU MOJIPHOM COOTHOIIEHUH a30T jaunuga/pocdar MPHK,
COCTaBJIAIOIEM 17, ¢ molydeHHEM KOHEYHOH KOHIeHTpanuu 3tanona 20% u
IOABEprajy JAaIN3y B IPOTHBOTOKE BOABI B TeueHuEe 24 u.

IIpocBeunBaiomas JICKTPOHHAA MUKPOCKOIIHS:

s ananusa pasmepos npumeHsnu [19M (npocBeunBaromas 3J€KTPOHHAS
MHKpockonus) ¢ ysenudeHueM B 10000 u 60000. B kauecTBe nepBoii ctaguu
I1acTHHBI Ha ocHoBe MeaH (Plano GmbH; S162-3) noasepranu mia3MeHHOH OYHCTKE.
[Tocne yxazannoi o6paboTky 8 MKJI THIHAZOUAHOM MpenapaTHBHON GOPMEI
NPUBOAIIIM B KOHTAKT C MEJIHOM MIAaCTUHOH B TeueHue 3 MuH. [locie ynanenus xaniu
JUITHIOUTHON MpenapaTuBHON GopMBl 00pa3el] OKpaIluBalii, HIPUBOIS B KOHTAKT
ITOKPHITYIO JIMIHJAOHAOM MEAHYIO IUIACTHHY C OQHOM Kared o0beMoM 8 MKII
pacTBOpa ypanujanerara asaxasl B Teuenue 30 c. [Tociie kaxnoi cTrajuy XKUIKOCTH
yZIaIaad ¢ MOMOIIBIO IPOMOKaTeabHOH 6ymaru. U, HakoHell, HeCylue NIacTHHBI
CYLIMJIH IPH KOMHATHOM TeMIlepaType B TeuyeHHue eute 30 MUH U aHaIH3UPOBAJIH C
moMoinkero ycrpoiicrsa Jem1011 (dupma Jeol).

Pe3ynbTaTsl

[Tonyuennsie ¢ nomompio [1OM u3o6paxenus (¢pur. 21) npoaeMOHCTPUPOBAIIH,
YTO MOJyYEHHBIE JTUIHJOUAHBIE NIpeNapaTUBHbIe (POPMBI IPEACTABIAIN OO
chepryECcKHE YACTHIBI C TOMOTEHHBIM pacipe/ie/IeHueM pa3MepoB (061mas KapTHHA).
Ha yBennueHHOM H300pax€HHH MOXHO YCTaHOBHTE, YTO Pa3MeEpP YaCTHIl COCTABIIAI
60-80 M.

IIpumep 16

O¢ddexTuBHOCTE B oTHOMIEHHH TpaHcnopTupoBanus MPHK C10-(2-3-2).

CUHTC3HPOBAHHOI'O C MOMOMIBKO AJKHITAINAA

Marepualibl 1 METOBI

Cunres:
Cunre3 C10-(2-3-2) oCymEeCTBISIM COIIACHO METOAY, OUCAHHOMY B IIPHMEPE

nonydenus VII.
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HOJ’IY“ICHHG JUMMHUAOUIOB:

Kommekcsr mununoun/MPHK nomyyanu cornacio merony, onucaHHOMY B
npumepe 15, ucnonszys C10-(2-3-2), 1,2-gucreapoun-sn-riaunepo-3-pochoxonnn
(DSPC), xonectepun, 1,2-1UnaabMUTOUI-SA-TIHLEPOII-METOKCHIIOIHITHICH I THKOIb
(DPG-PEG2Kk) B MmonapHOM cooTHomeHuH 9:6:5:1 u MPHK, koaupyomyio
monudepasy cBeTiisika, npu N/P 17,

In vitro tpaschexuus:

3a 24 4 no o6paborku mo 5000 NIH3T3-knetok B 100 MK cpesibl BHICEBAIH B
JAyHKY 96-myHOYHOTO mIaHmeTa. B geHp Tpanchekuuy TUNUIOUHEIE
npenapBaTUBHbBIE GOPMBI OJyYalld COTJIACHO OMMMCAHHOMY METOJY M HPHIOTaBIMBAJIH
B 1x3O®P ¢ ucnonezobanuem 10x pactBopa 3OP. JIunuaouHbie IpenapaTHBHbIE
¢dopmel pasBogunu ¢ noaydenueM 500, 250 unu 125 Hr B 50 MKJI, 106aBIsIH K
KJIeTKaM ¥ uHKy6upoBanu B TeueHue 24 4 npu 37°C u 5% CO,. Yepes 24 y nocie
TpaHchexuuu cpefy ynansnu. KiIeTku Iu3upoBany v M3aThl aHATH3HPOBAIIH B
OTHOIICHHH AKTHBHOCTH PEIOPTEPHOro O€jIKa COrlacHO METOY, OUCAHHOMY B
npumepe 1.

Pe3ynpTaThl

Kak nponemoncTpuposaso Ha ¢ur. 22, C10-(2-3-2), KOTOpHI# CHHTE3HPOBAIH C
UCNOJIb30BaHUEM aKWIranuaa, o6aanan cnocodHocTho Tpaucnoptuposats MPHK B
KJIETKH, 4YTO NPUBOJHUIIO K 3KCIPECCHU PENOPTEPHOTo Genka Jonudepassl.

[Tpumep 17

Db dexTHBHOCTE B OTHOImMEHHH TpancnoptupoBanust MPHK C12-(2-3-2).

CUHTC3UPOBAHHOTIO ¢ TOMOMIBIO N—IIOJICIIPI.H&KDI/IJIaMI’ILIa

Marepuansl u MCTOAbI

CuHTes:
Cuntes C12-(2-3-2) ocylmecTBISIN COTIACHO METOJ1y, ONIMCAHHOMY B IIpHMepe
nonyuyenus VIIL

JunugonaHas npénaparuBHas d)ODMai

Kommnexcrr nununonn/MPHK nonyganu cornacho MeTomy, onucaHHoMy B
npumepe 15, ucnonssys C12-(2-3-2), 1,2-aucreapounn-sn-riuuepo-3-pochoxonun
(DSPC), xonecrepuH, 1,2-1unansMUTORINI-SH-TIHIEPOT-METOKCHIIOTHITHICHT IHKOJIb
(DPG-PEGZ2k) B MmonspuoM cooTHomeHuH 9:6:5:1 u MPHK, koTtopas xoaupyer

monudepasy cretnsika, npu N/P 17.
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In vitro Tpaachexuus:

OKCHEPUMEHTHI 110 TPAaHCHEKIHH OCYLIECTBISIIA COTNACHO METOAY, OMHUCAHHOMY
B npuMepe 16, ncnonssys MPHK B nosze 500, 250 unu 125 ur Ha nyHKy.

PesynbtaThl

Kak npojemoncrpupopano Ha ¢ur. 23, C12-(2-3-2), KOTOpPBIH CHHTE3HPOBAIH C
ucnoib3oBanueM N-noaennnakpuiamMuia, obnanan cnocoGHOCTHIO TPAHCIIOPTHPOBATE
MPHK B K1€TKH, 9T0 IPHBOIHIIO K 3KCIIPECCHH PENOPTEPHOTO I'eHa JIONUpEPa3HI.

[Tpumep 18

D¢ dekTUBHOCTL B OTHOMEHUH TpaHcnopTupoBanuss MPHK C12-(2-3-2),

CHHTC3UPOBAHHOI'O C MOMOIBIO JOACIIHIaKpUiIaTa

Marepuaibl u MCTOAbI

Cunres:

Cunres C12-(2-3-2) ocymecTBIsIIH COTTTACHO METO/LY, ONIMCAHHOMY B IIpHMeEpe
nosgy4yenus IX.

JlunuaounHas npenapaTHBHas Gopma:

Komnnekcol nunupona/MPHK monyyanu cornacHo Metony, OmMCaHHOMY B
npumepe 15, ucnonssys C12-(2-3-2), 1,2-gucteapoun-sn-rimuepo-3-gpochoxonun
(DSPC), xonectepus, 1,2-1unansMUTOMII-sN-TIRIEPOI-METOKCHIIOTHITHICHTTHKOIb
(DPG-PEG2k) B MonapHOM cooTHommeHnu 9:6:5:1 u MPHK, koTopas koaupyer
mouudepasy cBetiska, upa N/P 17,

In vitro Tpaschexuus:

ODKCHEPUMEHTHI O TPAaHC(HEKIHH OCYLIECTBISIH COrIACHO METOY, OITHCAHHOMY
B npumepe 16, ucnonssys MPHK B noze 500, 250 unu 125 ur Ha nyHKYy.

PesynbraTh

Kax nponemonctpuposano Ha ¢ur. 24, C12-(2-3-2), KOTOPbIHA CHHTE3HPOBAIH C
HCIIOJIB30BaHUEM JI0IENHIIaKpHUIATa, 001aa)l CIOCOOHOCTHIO TPAHCIIOPTHPOBATh

MPHK B kJ1€TKH, 4TO IPHBOIUIO K 3KCIIPECCHH PENOPTEPHOTO Genka Monudepassl.
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Hpumep 19

O¢ddeKTHBHOCTL B OTHOMIEHUH TpaHcnopTupoBanus MPHK C12-(2-3-2).

HIPHUTOTOBJCHHOI'O € HCIIOJAb30BAHUEM PA3JIHYHEIX XCJINEPHBIX JUNKUAOB M Pa3JIMYHBIX

cooTtHomeHu# Junuaongos u PHK (N/P)

MaTepHajbl ¥ METOIBI

JlunugonaHas npenaparuBHas d)ODMaI

Kommiexent munuaonn/MPHK nmonyganu cornacuo mMetony, oIucaHHOMY B
npumepe 15, ucnonszys C12-(2-3-2) B komGuHanuu ¢ 1,2-1aMEPHCTOHI-SH-
rauueposi-MmetokcunonudtrieHrnukoneM (DMG-PEG2k) B kauectse I1DT -nunuaa,
DOPE unu DSPC B kayecTBe XeJINEpHBIX JIUITUAOB, U IIPpH cooTHomeHud N/P 17 wnu
8.

In vitro Tpanchexuus:

OKCIIEPHMEHTEI 110 TPaHCHEKIHMH OCYIIECTBIISIIN COTIACHO METO.Y, ONIHCAHHOMY
B npuMepe 16, ucnonszys MPHK B no3e 250 ur Ha nyHKy.

Pesynbrarhl

Kak nponemoHcTpHpoBaHo Ha ¢ur. 25, C12-(2-3-2) B koMOUHALMHK C
pasnnyHeIMU xejnepHbIMH tHnugaMu (DOPE, DSPC) u npu pa3nuyHbIX
coorHomeHusx N/P (17 umu 8) obmanan cnocobHocThIO TpancnopTupoBath MPHK B
KJIETKH, YTO MPUBOIUIIO K KCIPECCHH PENOPTEPHOro Oenka monudepassl, Takum
obpasom, C12-(2-3-2) obranaer cnocoGHOCTHIO 3G PeKTHBHO TpancmopTHpoBaTh PHK
B KJIE€TKH HE3aBUCHMO OT XEJINEPHOTo JUMKAA U cooTHOmeHus N/P.

Hpumep 20

IloBpiIeHHEAg Sd)d)CKTI/IBHOCTB B OTHolleHuH TpancnopTupoBaausg MPHK mnocie

BHYTPHBCHHOI'O BBE€JICHUA MbIlaM JHINUIOHAHON NIpenapaTuBHoO# (bODMI)I,

conepxameit C12-(2-3-2), mo cpasuenuio ¢ C12-(2-2-2) u C12-(3-3-3)

Marepuaiisl H METOIBI

XupotHsle:
CoOTBETCTBYIOT ONHCAHHBIM B puMepe 11.

HI/IHI/IQOI/IHHH@ apcanapaTHBHEIC d)ODMLIZ

[osmy4anu cornacHo MeToay, OIUCaHHOMY B ipuMepe 15, ucnonsszys C12-(2-3-
2), 1,2-nuoneounn-sn-rnunepo-3-pochosranonamun (DOPE), xonectepun, 1,2-
AUMHUPHUCTOUII-SA-TTIHIIEPOII-METOKCUIIONUATHIIEHT TUKONb (DMG-PEG2K) u MPHK,

KOTOpas KoaupyeT Jonudepasy cBetiska, npu N/P 17.
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UsMmepenune Luc-akTHBHOCTH B MBIIIAX C MCIOJB30BAHHEM OHONIOMHHHUCIIEHTHOMN

BHU3YAJIHU3AUUU ik Vivo:

OcylecTBIsIN COTJIACHO METOly, OIMCAaHHOMY B npuMepe 11, aHecre3upys
XHUBOTHBIX 4epe3 6 4 mocje BBeAEHHUS.

PesynpTaTh!

Kak nponemMoHcTpupoBaHo Ha ¢ur. 26, THIHIOUIHAs npenapaTuBHas GopmMma,
Bkioyatomas C12-(2-3-2), npuBoiuiia K CylieCTBEHHO 00Jiee BHICOKOMY YPOBHIO
3KCIIPECCHH B MBIIIAX PENIOPTEPHOIO T'e€Ha N0 CpaBHEHUIO ¢ ¢popMmoii, BKiIIoUarome
C12-(3-3-3) u C12-(2-2-2). 310 neMoHCTpHUpPYET 00NaNAIOILYI0 NPEHMYIIECTBOM
conocobHoCTh C12-(2-3-2) ob6ecneunBath TpancnoptT MPHK.

[Ipumep 21

CpaBHenune 3¢ hEKTHBHOCTH B OTHOIIEHHH TpaHcrnopTuposanus MPHK

oauro(ajgxkuiaeHaMuHa) (2-3-2), HachIIIEHHOI'0 Pa3JIUuYHbIMH KOJIHYECTBAMH AJIKHILHOMN

Cl2-nenu

MartepHalibl H METOEL:

JlunupounHag npenapaTuBHag hopma:

ITonyuanu cormacHo METOAy, ONMHCAHHOMY B IpuMepe 15, Ho Oe3 auanusa,
HCNONb3ys oauro(ankuiaMuH) (2-3-2) ¢ pa3THYHON CTeNEeHbI0 MOMUDUKAIINH U
no3uuuoHupoBanus (cM. pur. 27 A, SynCom).

In vitro Tpauchexius;

DKCHEPHUMEHTHI IO TPaHC(EKINH OCYIIECTBISIIN COTJIACHO METO/Y, OTTHCAHHOMY
B npumepe 16, ucnonp3ys MPHK B no3e 250 Hr Ha nyHKY.

PesynpTathl

Kax nponeMoHCcTpUpoBaHO Ha ¢ur. 27 A, CHHTE3HPOBAIH TPU Pa3IHYHEIE
Bepcuu C12-(2-3-2) nyist OeHKY BJIMSHUS KOTHUYECTBA U MOJOXEHHUS aTKHIBHBIX
nenei B onuro(aJxuieHaMUHE) Ha ciocoOHocTh TpaHcnoptupoBats MPHK.
YcTaHOBNEHO, 4TO TpaHchekTupywmas 3¢pdekTuBHOCTD (¢pur. 27 b) He u3MeHsa
YPOBEHB 3KCIIPECCUHU PETIOPTEPHOTrO OeIKa, YTO CBUAETENLCTBYET 00 OTCYTCTBHHU
pa3nuuui B 3¢ eKTUBHOCTH B oTHOIIeHHH TpaHcnopTtupoBanuss MPHK. Takum
o6pa3om, paznuunsie THIB C12-(2-3-2) B THNIHIOUIHBIX IpenapaTUBHBIX Gopmax
obecneynBaiu OANHAKOBYIO 3¢ (HPEKTUBHOCTh B OTHOIIEHHH TPAaHCIOPTUPOBAHUS

MPHK.
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IIpumep 22

JInodunuzanus TUOUAONAHBIX IPENAPATUBHBIX GHOPM

MaTepuaisl 4 METOIBI

Jlunugonayag npenaparuBHas d)ODMaI

CooTBeTcTBYeT yKazaHHoi B npumepe 15.

IIponecc auodunuzanuu:

PacTBOpBI IPHMEHAEMBIX B Ka4€CTBE 3alIUTHEIX ar€HTOB TPETaNO3bl, CaXapo3bl U
MaKTO3bl IPUTOTABIMBAIH B BoJe (KoHI. 20% (mac./06.)). [Ipurotasnusany cepuitabie
pasBeseHUs ¢ paKTOPOM 2, UTO MO3BOJISUIO IONYYATh PACTBOPHI 3AIMHTHBIX Ar€HTOB ©
KoHueHTpanui ot 20% no 0,625% (Mmac./06.). K atum pactBopam n06aBisiiu Takoit
Ke 00beM NUNHUIOUIHOH NpenapaTHBHOM GOPMBI U CMEIIMBAIN THIIETHPOBAHHEM.
PacTBOpBI 3aMOpaXHBaNH B XKHIKOM a30T€ U THO(QUIH3MPOBAIH C HCIIOIB30BAHHEM
ycrpoiicTsa sigma alpha 1-4 (dupma Martin Christ). [Tocne mnodHIH3anHMU YaCTHIBI
peCcycneHANpOBaIH B TAKOM e 0ObeMe BOIbI U IPUMEHSIIH IS aHanu3a. B kauecTse
KOHTPOJISI JIMIIONIJIEKCHI CMEUIMBAJIK C PACTBOPAMH 3aIUTHBLIX ar€HTOB B TAKHX XKe
KOHIIEHTpAIHAX 6€3 3aMOpaKUBaHUsL U JTHODUIH3AIMH.

In vitro Tpauchexuus:

TpaHchekunio ocymecTBIAIN COrIACHO METOY, OTUCAHHOMY B mpHuMepe 15,
ucnons3ys 233 ur MPHK Ha nynky.

Usmepenune pasMepa:

['uaponunamMuyeckuit IMaMeTp YaCTHIl H3MEPSUIH, HCIOB3YS YCTPOHCTBO
ZetaSier Nano ZS (dbupma Malvern).

PesynpTarhl

Kak npopemoncTpuposano Ha dur. 28, Bce IpOTECTHPOBAHHEIE caxapa 001aqanu
CIIOCOOHOCTBIO MOIEPKUBATh Pa3MeP YaCTHUIl ¥ TPAHC(HEKTUPYIOMIYIO
3¢ GeKTHBHOCTD B PA3IMYHBIX KOHIEHTPAUHIX. UaCTHIIBI, IIOJyUYEHHbIE C EJbIO
cpaBHeHHUS 0e3 3aMUTHBIX areHToB (0%), okazanuce MeHee 3 HEKTHBHBIME U

3HAa4YHUTCJIBHO YBEIIMYHBAIKCH B pa3Mepe U3-3a OponeccoB arperanuy.
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IIpumep 23

Tpaucoopt PHK B TKaHsr MJIEKOMHTAIONIUX X Vivo

MaTtepHaasl H METOILI

JlunumonaHas npenapaTuBHas dopMa:

[lonyyanu corimacHo MeTony, OMUCaHHOMY B nipumep 15, ucnonbsys C12-(2-3-2),
DOPE, xonectepun, DPG-PEG2k u MPHK, xoTopas xonupyert mounudepasy cBeTiska,
npu cootHomenuu N/P 17, 6e3 nuanusa.

OOpaboTka 00pa3OB TKAHHU:

Kycouku TkaHu (MBIIIIA, )XUPOBasi TKaHb, apTEPUS UJIH JIETKOE, CM. TabIUIY)
3
pa3MepoM MpUMEPHO 1 cM™ U3BIMaAIIA U3 CBEXKEYOUTOro )XUBOTHOIO (CBUHBS WU OBIA;

cM. Tabnuny) u npoMsiBainu B 3®OP. B xaxasiit kycouek TkaHu uHbenupoBanu 100
MKJI JIUIUJIOUAHOM npenapaTtuBHoi Gopmel, conepxaueit 10 Mmxr PHK, unu 200 mkn
JUNUI0UIHOHN npenapatuBHoi Gopmel, conepxameii 20 mxr PHK (cMm. Tabauny). B
ciaydae o6pabOTKHU apTEpUH OBIIBI JIMITUJOUHBIE NpenapaTuBHbIE HOPMBI
HHBEIUPOBAJIU B IIOJIOCTh COCY/la, KOTOPBIH ¢ 000MX KOHIIOB 32)KUMaJH C TOMOIIBIO
HUTH. TKaHb KyJIbTHBHPOBANIM B T€UeHHE 24 4 B cpelie IS KyJIbTYPHl KIETOK
(DMEM), conepxameii 10% FCS.

AHaJIi3 3KCIIPECCHH moumbepa31>1:

Yepes 24 4 o6pa3nsl uakyouposanu B 3OP, cogepxaimnem monudepus (100
MKr/mi) B Teuenne 30 muH. JlronudepasHyo akTHBHOCTh H3MEPSUITH ¢ ITOMOIIBIO
cUcTeMBbl Ui Bu3yanusanuu in vivo (IVIS, pupma Perkin Elmer).

PesynbTaThl

Kax npoxemonctpupoBano Ha ¢ur. 29, C12-(2-3-2) obnagan cnocoOHOCTHIO
tpancnoptupoBat MPHK, xoaupyromyro monudepasy cBeTiska, B KJIETKH ITHPOKOTO
pa3sHooOpa3us pa3NUYHBIX TKaHeH pa3IuYHBIX BHJOB, YTO MPUBOJUIIO K SKCIIPECCHHU
nmoiudepassl. B npoTHBOMONIOXHOCTH 3TOMY, B HeoOpabotanHsx obpazuax (I, 11,
HH)KHHH KycOU€K TKaHM) He 0OHapyXeH CUTHall BU3yaJIu3aiHH.

[Ipumep 24

Dkcnpeccus auruoredsud [-npespamaromero depmenta 2 (ACE-2) in vitro

JInnunougHaa npenapaTHBHasg d)ODMaZ

[IpenapaTuBHYIO GOpMYy IOJTyUYaau COTIAaCHO METOJYy, OITHCAHHOMY B IIpHMepe
15, ucnonw3zys C12-(2-3-2), DOPE, xonectrepun, DPG-PEG2k 6e3 nob6asnenns MPHK,

YTO IIPUBOJIMIO K MOJIYUYECHHUIO «IIYCTHIX» Nunomnjiekcos. [lonydenue npenapaTuBHOM
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dopmal komitekcoB ununonaoB 1 MPHK ocymecTisin myreM nmocieayromeit
sarpy3ku. Jlng sroit nenn 1 mxn MPHK, xomupyromeit ACE-2 (1 mMr/mit), cMeuBany ¢
4 MKJI COIepKalEero THIOIJIEKC pacTBOpa M HHKyOHpoBaiu B Teyenue 10 MuH npu
KOMHATHOH TeMIepaType.

In vitro TDaHC(beKHI/IH KJICTOK:

Mg tpancdexuunn in vitro 300000 HepG2-kneTok BeIceBalld B IYHKY 6-
JYHOYHOTO IjIaHiIera 3a 24 4 1o oopabotku B 2 M cpeasl, conepxameit 10% FCS. B
JeHb TpaHC)EKIUH cpelly 0OMEHHBAIHN Ha 2 MII CBeXe cpeabl. JIMMU oM IHbIe
npenapaTHBHbIe GOPMBI IOJTyHald COTJIACHO ONMCAHHOMY BBIIIE METOAY M B KaXIyIO
nyHKy nobasisid 2,5 MK pacTBopa, conepxkaimero 500 uar MPHK. B koHTposbHEIE
JYHKH HHBEIHMPOBAJIK B TAKOM XK€ KOJIHYECTBE JUIUIOUIHYIO IPENapaTHBHYIO GopMy
6e3 no6asnenuss MPHK B npouecce npurorosnenus Gpopmsi.

O6Hapyxenune dxcupeccun ACE-2 ¢ noMonisio BecTepH-0I0TTHHTA:

Yepes 24 u ynansnu cpeny Ui TpaHCHEKUHH U KIETKH npoMbiBanu 1 ma 3PP,
Knerku nusuposanu B TeueHre 10 MHH Ha Jb1Y, HCHOIB3Ys 250 MKII JIH3UPYIOIIETO
6ydepa (25MM Tpuc-HCI, 0,1% TpurouX, pH 7,4). ITocae cockabnuBaHus JIN3aTOB
AeOpuc yaansn neHTpudyruposanueM B TedyeHre 10 mun npu 14000 06/MuH.

[Tocne onenkn xonmuectBa 6enka (BCA-ananus, pupma Thermo-Fisher
scientific) ero BHocunu o 10 Mxr Ha nosocy B reis 10% JCH-TIAAT (pupma
Thermo-Fisher scientific). ITocne snekrpodopesa npu 100 B B Teyenue 1,5 4 renp
6ioTTHpOBanyu Ha MeMOpany u3 [IBJ[® (TransBlot Turbo, ¢pupma Biorad).

Iocne 6noTTHPOBaHUS MeMOpaHy GJIOKHPOBAIH, UCIONB3YS 5%
nopomkoo6passHoro monoka B TBS-T (20MM Tpuc-HCl, 500MM NaCl, pH 7,5, 0,1%
Teuu20) B Teyenne 30 muH. [Tocne 6okans MeMOpaHy 30HAMPOBAIN AHTHTEIOM K
ACE2 (bupma R&D systems) B pa3seaenuu 1:10000 npu 4°C B Teyenue Houu. Ilocie
TpeX ctaguil npoMeiBKH (1o 10 muH xaxxaas, TBS-T) MmemOpany 3ouauposanu,
HCIOJIb3YS aHTHKO3h€ aHTUTENO, KoHBIOTHpOoBaHHOE ¢ HRP (SCBT), B pazsenennu
1:10000 B Teuenue 1 4 npu KOMHATHOH TeMIleparype, OCJIE Yero OCYINeCTRISIN TPH
cTaauy npoMeIBKH (10 10 muH xaxaas, TBS-T). Curnansl noayyanu, HCIIOJIb3Ys
moMHHHUCLIEHTHBIH cyOcTpar nns HRP (¢pupma GE healthcare) u curnans:
aHanu3upoBand ¢ nomomsio kamepsl (ChemiDoc XRS+, pupma Bio-Rad). ITocne

obnapyxenus ACE2-curaaios aHaIH3HpOBaIl PaBHOMEPHOCTD 3arpy3KHu, HCIIOIb3Ys
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antuteno K GAPDH (NEB) B pa3senenun 1:1000, B Teuenne 4 4 mpu KOMHATHOM
TeMIIepaType.

PesynbTarhl

Ha ¢ur. 30 npencraBiensl pe3ynbTaThl aHAIH3a TPAaHCHEKIUH METOOM
BecTepH-610TTHHTa. Ha neBBIX ABYX MOJI0CaX MpeACTaBIICHBI PE3YJILTATHI JJIS JIH3aTOB
00paboTaHHBIX KJIETOK, a Ha MPaBbIX HOJIOCAX — JIN3AThl HEOOGPAGOTAHHBIX KIIETOK.
YeTko npoaeMoHCTpUPOBaHO, 4TO dKcnpeccuio ACE-2 ynaiock oGHApyXUTh TOJNBKO B
o6pasnax, 06pabOTaHHBIX JIMIUIOUIHBIME IIpENapaTUBHBIMH (OPMaMH, B KOTOPBIE
nocie npurotosieHus 3arpyxanu PHK, xopupyromywo ACE-2. Yka3zaHHbIi
9KCIEepUMEHT mpoaeMoHcTpupoBal, uto MPHK ACE-2 moxHO Takxke
TPAaHCIOPTHPOBATH C OMOINBIO coaepxammeit C12-(2-3-2) munuaouaHoM
npenapatuBHOH (popMel. [IpoIeMOHCTPHPOBAHO TaK)Xe, YTO METOJ MOCIEAYIOLIEH
3arpy3KH IyCTHIX JIMNOILUIEKCOB TaKKe NPUBOJIHUT K 3¢ dexTuBHOMYy Tparncnopty MPHK

B KJIETKY.

Ilpumep 25
JKcnpeccus MpIMUAHOTO 3puTpono3TuHa (MEPO) B Mpimax nuauu Balb/c

Martepnaisl ¥ METOABI

JlunuaouniHas mpenapaTuBaHas dbopma:

IIpenapatuBHyo ¢popMy MoTydaiyu COrIacHO METOMY, ONUCAHHOMY B IIPUMEpE
15, ncnonesysa C12-(2-3-2), DOPE, xonecrepun, DMPE-PEG2k u MPHK, xotopas
KOAHUPYET MBIUHBIA 3puTponodTuH (mEPO), npu cootHomenun N/P 15.

XKusoTHbIe:

CoOTBEeTCTBYIOT ONIHCAHHEIM B mpumMepe 11.

O6paboTKa JKUBOTHBIX

KoHUeHTpanuio THIUIONIHON IpenapaTHBHOMK (GOPMbI PETYIHPOBAIIH C
nomoibio 1x 3OP u pazsoaunu ¢ noxydeaueM 5, 10 u 20 mxr MPHK kaxabiit pas B
130 mMxa. {15 n1o3upoBaHus TpexX Mbliiel oOpabaThIBaiu IIyTeM BHYTPUBEHHOM
HHBEKIUHU. B kauecTBe KOHTPOJIs Mbliei o6pabaTeiBanu 3OP. Uepes 6 u mocie
06paboTkH nosaydanu o6pa3lbl KPOBH M aHATM3UPOBANH B OTHOUIEHHH YPOBHEN

Mmeimraoro EPO.
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KonnyecrsenuHas ouenka Melmmaoro EPO:

KonnyecTBeHHYIO OIIEHKY MBIIIHHOTO 3PUTPOIIOITHHA OCYIIECTBIISIIH C
nomouso ELISA nng meimuaoro EPO (Quantikine ELISA, pupma R&D Systems
Inc.) cornacHo NpoTOKOJy MPOU3BOIUTEIS.

PesynbTatsl

B aTOM 3KCnIEpUMEHTE ONpeneIsiin KCIPECCHIO MBIIITHHOT'O SPUTPONOITHHA Y
Mplel nocie obpadbotku MPHK, konupytomeit mpimuabeii EPO, BkIIOYEeHHOM B
cogepxamyro C12-(2-3-2) nunupouanyio npenapatuBayno popmy. Kak
HpoaeMoHCcTpupoBano Ha ¢ur. 31, meimuHerid EPO ynanocs oGHapyXuTh yepes 6 4 BO
BCEX I'pyniax B KOHLEHTPALUAX, CYIIECTBEHHO Oojiee BRICOKMX, YeM B 00paboTaHHOI
3®P xonTponsHOi rpynne. Takum o6pa3om, koaupyromas Meiniaabeii EPO MPHK
3 PexTHBHO TpaHCIIOPTHPOBATACH B KJIETKH, YTO IIPHUBOIMIO K 3KCIIPECCHH GelKa.

[Ipumep 26
OddexTHBHOCTh B OTHOLIEHUH TpaHCcHopTupoBanug marpuunoii PHK

MOIUGHUIUPOBAHHOIO OJNUTO(aNKHIeHAMHHOM) (2-3-2) TMHEWHOTo noauMepa

noau(alauaaMuHAa)

Matepuaiasl ¥ METOIBI

[onyyeHue NOJHIIIEKCA:

[Tonumuiexc monyyaaH cCOriacHO METONY, OIMCAHHOMY B IpUMepe 1, HCnoab3ys
nonu(annunamut) (PALAM), MmoauduumpoBaHHbIid OJUTO(aNKHIEHAMHHOM) (2-3-2),
(2-2-2) unu (3-3-3). CuHTe3 ONHCaH B mpuMepe MoJIydeHus V.

In vitro TpaHchEKIHS ONUILIEKCAMH:

Tpancdexnuio NIH3T3-kneTokx ocymecTBAsIN COTIACHO METOY, OIIUCAHHOMY B
npuMepe 1, ucnoneszys 500 ar MPHK u cootHomenue N/P 12.

Pe3ynbTathl

Kax npoapemoHcTprpoBaHo Ha ¢ur. 32, mocyie TpaHCPEKIHK MOJUIIIEKCaMH,
cogepxxamuMu MPHK u PALAM-(2-3-2), B xiteTkax o0HapyXeH CyIeCTBEHHO Ooliee
BBICOKHH yPOBEHb 3KCIPECCHH JIONU(EPa3bl, YeM NOCie TpaHCPEeKIIHH KOMIIJICKCAMH
PALAM-(2-2-2)/MPHK nnn PALAM-(3-3-3)/MPHK. Takum 06pa3om, 3TH pe3yIbTaThl
IPOAEMOHCTPUPOBAIH, YTO MOAUDUKALHMS THHEHHOIO aMHUHOKOHIIEBOTO MOJIEMEpa
OJINTO(QJIKHJICHAMUHOM) C YEPEAYIOIMMHUCS AIKHJIBHBIMH UEMSIMU MPUBOIUIA K
TaKOMYy K€ OJaronpHsiTHOMY BO3JAEHCTBHIO, YTO M IPH NMPUMEHECHHUH TTOJTUMEPA C

JIMHEHHBIM KapOOKCHKOHIIEBEIM KapKacoM.
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[Ipumep 27

OddeXTHBHOCT B OTHOIIEHUH TPAaHCHOpTHpOoBaHug MarpuuHoii PHK

MoaudUIMPoOBaHHOro onuro(ajkuiaeHaMuaoM) (2-3-2) JeHAPUTHOIO HOoJHMEpPa

HOJHUIIPOITHJICHHUMHUHA

MarepHaibl H METOBI

IlonyyeHUE NOJUIIECKCA:

[Tonunuekc moJry4asan corjiacHO METoy, OMUCAHHOMY B IpuMepe 1, HCnonap3ys
nonunponuineauMul (PPI), moaudunuposanusiit onuro(ankuieHaMmuaom) (2-3-2), (2-
2-2) unu (3-3-3). CuHTe3 onucad B npuMepe noyixyueHus VI

In vitro TDaHCd)eKHPI}I DOJTHIJIICKCaAMM

Tpancdexnuio NIH3T3-kneTok ocymecTBIsIH COTJIACHO METOAY, OMMMCAHHOMY B
npumepe 1, ucnonssys 500 ar MPHK u coorHomenune N/P 32.

Pe3ynpTarsl

Kax npoaemoHcTpupoBaHo Ha ¢ur. 33, mocie TpaHCHEKIIUU MOTUIIIIEKCAMH,
conepxxamuMu MPHK u PPI-(2-3-2), B kiieTkax oOHapyXeH cyliecTBeHHO OoJiee
BBICOKHH ypOBEHB 3KCIPEeCCHH JIIoudepasbl, yeM nocie TpancGeKIun KOMILIeKCaMu
PPI-(2-2-2)/MPHK unu PPI-(3-3-3)/MPHK. Takum o6pa3om, 3TH pe3ynbTaThl
NPOJAEMOHCTPUPOBAIH, YTO MOAUGPHUKALHSA JEHIPUTHOTO MOIUMEPA
OJIUTO(AJKHJICHAMHUHOM) C YepEaYIOUMMHUCS aJKHIbHBIMHA IENsIMH HPHUBOIMIIA K
TaKoOMY JXe 0JIarOoNpHsITHOMY BO3JACHCTBHIO, UTO U NPH NPUMEHEHUH MOJIUMEPA C
JMHEHHBIM KapKacoM.

[Ipumep 28

DddeKTHBHOCTEL B OTHOIICHHH TPAaHCIIOPTHPOBaHU BHYTpUKIeTOouHoM PHK

cogepxameii C12-(2-3-2) npenapatuBHoi GOpPMBI HOCHE TOAKOKHON HHBEKIIUUA

KpbicaM

MaTtepHalbl 1 METOILI

JlunynonaHas npenapaTtuBHag ¢popma:

[IpenaparuBHY0 popMy MOJydaH COrJAaCHO METOY, OMIMCAHHOMY B IIpHMEpPE
15, ucnonp3ys C12-(2-3-2), DOPE, xonecrepun, DMG-PEG2k u MPHK, xoTtopas
KoaupyeT mouudepasy cBeTIsKa, MpH cooTHomenuun N/P 17,

O06paboTKa KUBOTHEIX:

KoHneHTpanuio TUNUI0MIHON TpenapaTHBHOH (OPMBI PeryIupoBali C

noMmonisto 1x 3OP. 500 M1 npenapaTuBHO# GpopMsl, coaepxkaiei 63 mxr PHK,
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HHBCIMPOBAIH MOJKOXHO caMKaM Kpeic 1uHuHM Buffalo, uyepes 6 4 nocyie o6paboTku
KPBIC aHECTE3UPOBAJIM NIYTeM BHYTPHUOPIOIIUHHON HHBEKIHH MeaeToMuauHa (11,5
MKr/kr BW), munazonama (115 mxr/kr BW) u penranuna (1,15 mxr/xr BW). D-
monudepud B kagectBe cyocrpaTa (30 Mr B 3DP Ha KpbICY) BHOCHIH IyTEM
BHYTPHOPIOIIMHHONA HHBEKIMH. BHONMIOMUHHCIIEHITNIO H3MepsIh Yepe3 10 MUH ¢
noMouler0 cucTeMsl 1 Busyanusanuu IVIS 100 (bupma Xenogen, Anamena, CIIIA).
PesynbraThl
Kak nponemMoHcTpupoBaHO Ha ¢ur. 34, y Kpbic 0OHApYXeH SpKHii
JIOMHHHUCLIEHTHBIH CHTHAJl HA CTOPOHE, B KOTOPYIO OCYIIECTBIISIIA HHBEKIIHIO,
aeMoHCcTpupys, uto TpaHcnopT PHK B okpyxaromyro TkaHb ObLT OYEHB
3G (PEeKTUBHBIM. Y CTAaHOBJICHO TaKxe, 4To GyHKkuuoHanbHocTh PHK He n3MeHsnace,

IOCKOJIBKY OHa MOIJa IpOAyLHPOBAaTh KOAUPYEMBIi OeIoK.
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®OPMVIJIA N3OBPETEHU

1. Komnosunus, conepxamas PHK u xomnoseHT, coJepxalui
OJUTO(anKHICHAMUH), IIe KOMIIOHEHT BHIOPaH H3:

a) OJIMroMepa WiIM NOJUMEPa, COAEPKAIIEro MHOXECTBO rpyni Gpopmyir (11) B
KayecTBe OOKOBOM 11E€NH U/HIY KOHIEBOM IPYIIIbL:

R? R*

'—’L'“{CHz—(CHz)a—TI“——[Cl‘iz_(CHz)b—'L]p}m'—[C"iz'—(CHrz)a—'i‘]n—R6

R3 R® (II)
rje nepeMeHHble a, b, p, m, n R*-R® umeror YKa3aHHbIC HHXE 3HAYEHUSI HE3aBUCUMO
B Kax/0# rpynne ¢popmynsl (II) Bo MHOXeCTBE yKa3aHHBIX IPYIII:

a obosnayaeT 1 u b 0603HavaeT menoe yucno ot 2 10 4; UK a 0603HAYAET HET0e
ypcso ot 2 10 4 u b o6o3nauaer 1,

p ob6o3Havaet 1 unu 2,

m o6o3HayaeT 1 uiau 2; n 0603navaer O unm 1 ¥ m+n>2; u

R%R’ KaXJIbIii HE3aBUCUMO JIPYT OT Apyra BbIOpaH u3 Bogopoaa; rpynimst -CH,-
CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R’
WIIH -CHZ-R7, rJe R’ BeIOpaH u3 C3-Cjgankumna unu C3-CgaakeHnna, HMEIOIEro
OJHY ABOHHYIO cBA3b C-C; 3alUTHOMN I'PYNIIBI IJIs aMHHOIPYIIIBL; U
NONH(3TUIICHTJIMKOIBHOMN ) LEMH;

R® BriGpan n3 Bonopoaa; rpymmst -CH-CH(OH)-R’, -CH(R)-CH-OH, -CH,-
CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R” nu -CH,-R’, rne R Boi6pan us Cs-
Cigankuna unyu C3-CgaakeHHIa, HMEIONMIETO OAHY ABOMHYIO cBs3b C-C; 3ammTHOM
rpynns! s aMuaorpynnsl; —C(NH)-NHj; nonu(sTuneHriukonsH0i) Lenu u nuranna
peuenropa,

U IJle OJTUH MJIX HECKOJIBKO aTOMOB a30Ta, yKa3aHHbIH(b1X) B popmyite (11),
MOXKeT(TyT) ObITh NPOTOHHUPOBAHHBIM(H) C 0Opa30BaHHEM KATHOHHOM T'PYIITHI
(bOpMyJ'IBI (ID);

6) onuromepa UM NoIMMEpa, COAEPKALIEro MHOXeCTBO rpynn dpopmyis! (I1I) B

BHAC MOBTOPAIONIAXCA 3BCHBCB!:
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R2 R*
| |
—N—{CH;—(CHp)z— T_’[CHZ“'(CHZ)b— N]ph—[CH2—(CHo)z—NIr—

R® R® (1I1)

re epeMeHHbIe a, b, p, m, n ¥ R2-R’ HesaBucHMO JIpPYyT OT Apyra UMeEIOT
yKa3aHHble HUXKe 3HaYeHUs MU Kaxaol rpynnsl dopmyisl (I1I) Bo MmEOXECTBE
yKa3aHHBIX TPYI:

a o6o3HauyaeT 1 u b 0603HayaeT 1eI0€ Yuciao oT 2 10 4; uian a o603HavaeT 1ejoe
yucao oT 2 10 4 u b obo3nauaer 1,

p o6o3nauvaer | unm 2,

m obo3HavaeT 1 unu 2; n o6o3HayaeT O w1 ¥ m+n > 2; u

R*-R’ KaX /bl HE3aBUCUMO APYT OT Apyra BeIOpaH U3 Bogopoaa; rpynnsl -CHj-
CH(OH)-R’, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-0-R’, -CH,-CH,-(C=0)-NH-R’
150071 -CHZ-R7, rae R’ BbIOpaH u3 C3-Cgankuna unu C3-CgankeHnna, HMEOETO
0JIHy ABOHHYIO cBA3b C-C; 3amuTHO# rpynnsl ans amusHorpynnsl; —C(NH)-NHj; u
HOJH(3THICHTIMKOJIBHOM) IEIH;

M IJi€ OJHH HJIM HECKOJIBKO aTOMOB a30Ta, yka3zaHHbii(biX) B Gopmyne (11I),
MOXeT(I'yT) OBITH IPOTOHUPOBAHHBIM(U) ¢ 0Opa30BaHMEM KaTHOHHOH Irpyniibl
dbopmynsl (II1); u

B) JIHIHAOUIA, HUMEIOIIEro CTPYKTYpy popmyinsl (1V)):

R? R4
R'— 'L— {CHy—(CHz)g—N—[CH,— (CHZ)b_rL]p}m_[CHZ_‘(CHZ)a_T]n_ R®
R? R av)
B KOTOPO# IepeMeHHEbIe a, b, p, m, n ¥ R'-R® umeror yKa3aHHbIC HUXKE 3HAUCHUS:
a o6o3Hauaet 1 u b 0603HauaeT nenoe yucio ot 2 10 4; unu a 0003HaYaeT 1esIoe
gucyo oT 2 10 4 u b o6o3nauaer 1,

p ob6o3HauaeT 1 nim 2,

m o6o3HadaeT 1 uiau 2; n obo3gadyaeT O mnH l um+n>2; u
1 6 o
R -R" kaxap1ii HE3aBUCHMO APYT OT Apyra BeIOpaH U3 Bonopona; rpynnsl -CHj-

CH(OH)-R, -CH(R")-CH,-OH, -CH,-CH,-(C=0)-O-R’, -CH,-CH,-(C=0)-NH-R’
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5887 -CH2-R7, rae R’ BeiOpaH u3 C3-Cgankuna uinu C3-CjgankeHnna, HMEIONIEro
onHy ABOHHYIO cBsi3b C-C; 3amuTHOH rpynns! ans amuHorpynnsl; —C(NH)-NH,;
HONU(ITHIICHTIMKOIBbHOM) IENH; U JINTaH/Ia PEIENnTopa, IPH YCIOBHH, YTO IO
MEHbLIEH MEpE IBa OCTATKa M3 R'-R® 0603nauator rpynmy -CHZ-CH(OH)-R7,
-CH(R")-CH,-OH, -CH,-CH,-(C=0)-0-R, -CH,-CH-(C=0)-NH-R” it -CH,-R’,
riue R’ Boibpan u3 C3-Cgankuna uian C3-CgankeHuna, UMEIOLIEro oaHy JIBOWHYIO
cBsa3p C-C;

U TJI€ OJIMH MJIM HECKOJIBKO aTOMOB a30Ta, yKasaHHbIH(bIX) B hopmyite (IV),

MOXeT(I'yT) OBITh IPOTOHUPOBAHHBIM(H) ¢ 00Pa30BAaHHEM KaTHOHHOI'O JTHIHIOU/A

dopmynsl (IV).

2. Komnosunus no 1. 1, conepxamast PHK 1 KOMIOHEHT, KOTOPHIH COREPKHT
OJIUrO(aIKHJI€HaMHH ), BBIOPaHHBIN U3 KOMIIOHEHTOB a) U 6), T1e
KOMIIOHEHT a) NPEJCTaBseT co00i OTUroMep WIIH NOJUMED, COAePKAITHiA
MHOKeCTBO rpynn ¢popmyisl (Ila) B kKauecTBe GOKOBOM LieNM M/UIIM KOHIIEBOH IPYIIIIHI:
2 3 4 5 6
-NR"{CH»-(CH3)a-NR"-CH;-(CH2)p-NR "} - [CH-(CH3),-NR],-R (I1a),
2 ,6
rae a, b, m, n u R°-R” uMeror 3Havenus, ykasanHble B I. 1, ¥ IJle OJMH WM
HECKOJIbKO aTOMOB a30Ta, yKa3aHHBIH(bIX) B popmyne (Ila), moxeT(ryT) 6BITH
NPOTOHUPOBAHHBIM(M) ¢ 06pa30BaHHEM KaTHOHHOMN OJIATOMEPHOMN MJIM IONHUMEPHO
CTPYKTYPBI;, H
KOMIIOHEHT 0) NnpeacTaBigeT co60i ONUroMep WK MOIMMED, COAEPKAIIHIT
MHOXecTBO rpynn ¢popmyia (I1la) B Buie NOBTOPSAIOMMXCS 3BEHBEB:
2 3 4 5 ,
-NR"{CH;-(CH3),-NR™-CH3-(CH3)p-NR "} ,-[CH,-(CH3),-NR ] - (lITa),
2 55
rae a, b, m, n 1 R™-R”™ UMeroT 3HaYeHus, ykazaHHEBIE B I1. 1, ¥ rIe OJHMH WIH
HECKOJIBKO aTOMOB a30Ta, yKa3aHHBIH(bIX) B popmyne (I1la), Mmoxet(ryT) 6BITH

NPOTOHUPOBAHHBIM(M) ¢ 00pa30BaHHEM KAaTHOHHOM OJIMTOMEPHOMN MM IOIHNMEPHOH

CTPYKTYPBHI.

3. Komnosunus no 1. 1, cogepxamas PHK u nunugonn, uMeromuii cTpykTypy
¢bopmynsl (IVa):
R'-NR?{CH;-(CH3),-NR*-CH,~(CH2)»-NR*} - [CH-(CH,),-NR>],-R® (IVa),
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1 56
rae a, b, m, n u R'-R” uMeroT 3HayeHus, ykasaHHbIe B 1. 1, ¥ TIe OAMH KN

HECKOJIbKO aTOMOB a30Ta, yKa3aHHEbIH(bIX) B popmyre (IVa), MoxeT(ryTt) GBITE

IPOTOHUPOBAHHEIM(H) C 00pa3oBaHHEM KaTHOHHOIO JHUITHION/A.

4. Kommosuuus mo ogHoMy u3 m.1. 1-3, B koropoit B popmyie (II), (I1a), (I11),

(IlTa), (IV) unu (IVa) n o6o3nauaer 1.

5. Komnosunus mo ondomy u3 n.m. 1-3, B kotopoit B popmyne (II), (I1a), (III),

(IITa), (IV) unu (IVa) m o6o3unauyaer 1 u n o6o3Haygaer 1.

6. KoMnosunus mo ogaoMy u3 m.1. 1-5, B kotopoit B hpopmyute (I1), (1la), (III),
(IIla), (IV) nnu (IVa) a o6031avaet 1 1 b 0603Havaer 2 uian a 0603HagaeT 2 U b
obo3Hauaer 1.

7. KoMno3unus mo oJHOMY U3 IL.II. 1-6, B KOTOPOii 0OJIUrOMep, NOJMMED HIIH
JTUNHJOU] IPEACTABIAET COO0H KAaTHOHHBIA OJIMrOMep, MOJIUMED WM JUIHIOHI U B

KOTOPOW KaTHOHHBIH OJIMTOMEp, IOJIMMEP UITH JUIUI0uA oOpasyeT komiekc ¢ PHK.

8. KoMnosunus mo ogHoMy u3 1.1. 1-7, Kotropas HaXOAMTCS B

auoduIn3upoBanHO#i popme.
9. KoMno3unus no n. 8, KoTopas AONMOJHHUTEILHO COJIEPXKUT JITHONIPOTEKTOP.

10. Kommo3unus no m. 9, B KOTOPOii TMONMPOTEKTOP HPEACTABILET COOOM

Tperanosy.

11. Komno3sunus no ognomy u3 .. 1-10, B koropoit PHK npexncrasnsier co6oii

onnouenoyeynyw PHK.

12. Komnosunus no ogHomy u3 n.m. 1-11, B koropoit PHK npexncrasnser coboit

MPHK.

13. Onuromep, monuMep MIH JTHIUIOU 10 OJHOMY M3 m.o. 1-7.
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14. ®apmanepTuyeckass KOMIO3HIUS, COAEpKAIIasl KOMIIO3HITHIO 110 OTHOMY M3

ma. 1-12.

15. IlpuMeHeHHE KOMITO3UIIMH [I0 ONHOMY U3 IL.I. 1-12 mim onuromepa,

nojiuMepa wid aunugoua no n. 13 qis seegenus PHK B kierky.

16. Cnoco6 BBenennss PHK B kieTKy- Win TKaHb-MHIIEHD, 3aK/IIOYAIOIUKHCA B
TOM, YTO OCYIIECTBJIAIOT CTAIHIO, HA KOTOPOH IIPUBOJST B KOHTAKT KOMIIO3HUIIUIO 110

OJHOMY U3 IL.II. 1-12 ¢ KJIETKON- HJIM TKAHBIO-MHIUICHBIO.
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