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KOMITIO3UIIUHU HA OCHOBE iRNA VI KETOI'EKCOKHHA3bI (KHK) U
CIIOCOBbI UX TPUMEHEHUSA

Ilepeyenrb mocaea0BATEIbHOCTEH
Hacrostmast 3asiBKa BKIIFOYAET MEepPEeYeHb MOCIeN0BATEIbHOCTEH, KOTOPBIH OB MOJaH B
snekTpoHHOM BHzE B popmare ASCII u HACTOSIIINM BKIIFOYEH B JaHHBIN JOKYMEHT IPH ITOMOIIU
CCBUIKH BO Bcel cBoell monHote. YkazanHast ASCII-xonus, co3nannas 11 ¢espans 2015 r.,

umeet Hazpanue 121301-01220 SL txt, u ee pasmep cocrasisier 116205 GaiiT.

PoacTBeHHbIC 3a9BKHU
Hacrositast 3asiBka BCpaIuBaeT MPEeUMYIIIECTBO MPUOPUTETA TIO MPEABAPHUTEITLHOM
3asiBke Ha mateHT CIIIA Ne 61/938567, nogannoii 11 despans 2014 r., moixHOE conep:kaHue

KOTOpOﬁ BKJIFOYUECHO B I[aHHbII\/'I JAOKYMEHT IPH IMTOMOIIHN CCbUIKH.

YpoBeHb TEXHUKH

DMUIEMHOIOTMYECKHE HCCIIEI0BAHMUS TOKA3aJIM, YTO 3aMafHblil PALHOH SBIISETCS OXHON
13 OCHOBHBIX ITPUYHH COBPEMEHHON MaHaeMun OkupeHusi. [[0BbIlIeHNE TOTJIOIEHHSI TIFOKO3BI,
aCCOLIMHPOBAHHOE € yHnoTpedieHreM O0OTallleHHBIX Oe3aIKOTrOJIbHBIX HAITUTKOB U IepepadoTaHHbIX
IPOAYKTOB, MPEAOIOKUTEIBHO SBJISETCS OCHOBHBIM (PakTOPOM, CHOCOOCTBYOIIMM 3nuaemMun. K
1967 r. mOACIACTUTENN U3 KYKYPY3bI ¢ BBICOKHM COJepKaHueM (QPYKTO3bI HA4aJIH MOJy4aTh
IIUPOKOE MPUMEHEHNE B MHIIEBOH MPOMBIIIIJICHHOCTH. XOTs [IF0K03a U QpyKTO3a 00NaiatoT
OJIMHAKOBOW KaJOPUIHOCTBIO B pacueTe Ha OJIHY MOJIEKYJy, 3TH JBa caxapa npeo0pasyroTcs B Xo/e
MeTaboIM3Ma HEOMMHAKOBO U UCTIONB3YIOT pasHbie GLUT-TpancnopTepsl. @pykTo3a
npeobpasyercst B X0[e MeTaboIn3Ma NPaKTHIECKH UCKITFOYUTENBHO B IIEYEHH, U, B OTJIMYHE OT IyTH
MeTa0oIM3Ma IIIFOKO3BbI, MyTh MeTaboIu3Ma GPYKTO3bI HE PETYIUPYETCsl HHTHOMPOBAHHEM
NPOAYKTOM IO npuHIMMy obpaTHoi cBsizu (Khaitan Z et al., (2013) J. Nutr. Metab. 2013, ID cratbu
682673, 1-12). Torna xak rekcoknnasa u pochodpyxrokunasa (PFK) perymupyroT BeipabOTKy
raunepaibaernaa-3-P u3 rimokossl, ppykToknHaza wim kerorekcoknHasa (KHK), orseuaromue 3a
dochopunuposanue GpykTossl 10 ppykTo30-1-hocdara B neueHu, He MOABEPTAIOTCS TOAABICHUIO
MOBBIIIAIOIUMHUCS KOHLIEHTpausiMu PpykTo30-1-pocdara. B pesysbrate BCsi PpykTO3a,
NOCTymaromas B KJetky, obictpo dpochopunupyercs. (Cirillo P. et al., (2009) J. Am. Soc. Nephrol.
20: 545-553). AnutenvHoe ucnonb3oBanre ATP mist pocopunmposanus GpykTo3bl 10 GPYKTO30-
1-¢ochaTa MpUBOAUT K MCTOLIEHHUIO 3aI1aCOB BHYTPHKJIETOYHOTO (ocaTa, HCTOLEHHIO 3a11acoB

ATP, akruBaunuu AMP-ne3amunaszbl 1 o0pasosanuto MoueBoi kuciotel (Khaitan Z. et al., (2013) J.
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Nutr. Metab. ID ctatbu 682673, 1-12). [loBbllneHHe YPOBHSA MOY€BOH KUCIIOTHI JOMIOJIHUTEIBHO
crumysupyeT aktuBanio KHK (Lanaspa M.A. et al., (2012) PLOS ONE 7(10): 1-11) u BbI3bIBaeT
AUCHYHKLHUIO 3HIOTENNANBHBIX KJIETOK U aaunouutoB. @pykTo3o-1-docdar 3aTem npespaiaercs B
rILepaIbIeruy noj fAeficteueM anbaonassl B u dpocdopunmpyercs no rmuuepanbpaerua-3-
docdara. [TocnenHuii HanpaBIAeTCs Jajee B MyTh IIIMKOJIN3a ¢ 00pa30BaHUEM IHPYBATa, KOTOPBII
MIOCTYIIAET B LIUKJI TPUKAPOOHOBBIX KHCIIOT, OTKY/IA B YCJIOBHSX XOPOIIETO IIUTAHUS LIUTPAT
SKCIOPTHPYETCS B LIUTO30Jb U3 MUTOX OHAPUH, AaBasi HAYaJIo areTHIKOGepMeHTy A st
nunorenesa (¢purypa 1).

®Dochopunnposanue Gppykrossl ¢ nomoinpio KHK u nmocneayroasi akTuBanus
JIATIOTeHEe3a MPUBOLAT, HAIIPUMED, K JKUPOBOMY MEPEPOKIACHUIO NEYEHH, THNEPTPUTIIUMLEPUIEMUN,
AUCTIUTTUACMUN U UHCYJTMHOPE3UCTCHTHOCTU. Taxxe 6]3[.]'[0 MNOKa3aHO, 4YTO MPOBOCIIAIUTEIIbHBIC
N3MCHCHUS B KJIETKAX NPOKCUMAJbHBIX KAHAJBIEB MOYCK MHAYHUPYIOTCA aKTUBHOCTBIO KHK
(Cirillo P. et al., (2009) J. Am. Soc. Nephrol. 20: 545-553). ®ocdopunupoBanue GppyKTO3bI C
nomourpto KHK accormnpoBano ¢ TakuMu 3a005€BaHUAME, HAPYLIEHUAMH W/WUIA COCTOSTHUSMU,
Kak 3a0oseBaHue NeueH! (HalpuMep, sKUpPOBOe NepepokIeHHe TIEUeHH, CTeaTOrenaTuT),
OUCTUTIUAEMUS (HapuMep, TUIePIUIUAEMHEs], BBICOKHI ypoBeHb xojiecteprHa LDL, Huzkwmii
yposeHb xonectepuna HDL, runeprpurnunepunemus, IOoCTIpaHaibHast
THIIEPTPUTTTHLEPUISMHS ), HAPYIIEHHS TTIMKEMUYECKOTO KOHTPOJIS (HApHMeD,
WHCYJIMHOPE3UCTEHTHOCTh, NUA0eT), CEpACUHO-COCYAUCTOE 3a00eBanre (HanpuMep, TUIepTeH3us,
AUC(YHKLHUS SHIOTEHABHBIX KJIETOK), 3a00/ieBaHUE MOYeK (HampUMep, OCTPOE HapyLIeHHE
(I)YHKL[I/II/I IMOYCK, KaHaJIbLICBast I[I/IC(i)YHKLII/ISI, MNPpOBOCHAJIUTE/IbHBIC U3MCHCHUS MMPOKCUMAJIbHBIX
KaHAJIbLIEB), META0OIMYECKUN CHHIPOM, TUCHYHKIIHS UMOLUTOB, OTJIOKEHHE BUCLEPATIHHOTO
XKHpa, O’KUpPEHHe, THIIePYPUKEMUs, ITOJIarpa, pacCTPOHCTBA MUIEBOTO MIOBEAEHHS U Upe3MepHOe
npuctpactue k caxapy. COOTBETCTBEHHO, B JAHHOM 00JIACTH TEXHUKHU CYLIECTBYET HEOOXOAUMOCTh
B KOMITO3HMLIUAX U cr1oco0ax AJisl ieueHus! 3a00eBaHuil, HapyLIeHUH W/ WU COCTOSTHU,

aCCOLMUPOBAHHBIX ¢ akTUBHOCTRI0O KHK.

Kpatkoe onucanue uzodperenust

Hacrosimee n3o0perenue npexycMaTpuBaeT KOMIO3UIMH, COAEPIKAIIIe CPENCTBA JJIs
RNAI, Hanpumep, nByxHHTEBBIE cpencTra st RNAI, HaneneHHble Ha keTorekcoknHasy (KHK).
Hacrositee n3o0pereHue Takke mpeayCMaTpuBaeT CriocoObl MPHUMEHEHHsI KOMITO3HLIIHA
COTJIaCHO HACTOSIIIEMY M300peTeHuto st uHruoupoBanst skcnpeccun KHK w/wmu st nevenus
cyObeKTa ¢ HapyLIEHHEeM, Ha KOTOpOe MHTHOUpOBaHUE WK CHIDKeHHe dKcnpeccun rena KHK
Oyner okaspIBaTh OJIaronpusTHOE BO3EHCTBHIE, HAPHMep, 3a00eBaHIeM, aCCOLMHPOBAHHBIM C
KHK, Takum kak 3a00jieBaHue Me4eH: (HAPUMED, JKUPOBOE MEPEPOKIAECHUE ITEUEHH,

CTeaTOrenaTuT), AUCIUNUAEMUs (HalpuMep, THIePIUUAEMHUs, BBICOKHI YPOBEHb XOJNECTePHHA
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LDL, nuskuit yposenb xosectepuna HDL, runeprpurauuepunemus, NOCTIpaHauanbHast
TUNEPTPUTTHLIEPUIAEMHUS ), HAPYLIEHNS ITTMKEMUYIECKOTr0 KOHTPOJIS (HaIpHMeD,
WHCYJIMHOPE3UCTEHTHOCTh, TUAbeT), CepeYHO-COCYAUCTOE 3ab0neBanue (Hanpumep,
TUNIEPTEeH3Hs], AUCHYHKLIUS SHAOTENNAJbHBIX KJIETOK), 3a00/ieBaHue MToUeK (HarpuMep, 0CcTpoe
HapyleHne QyHKLIUHN MOYeK, KaHaIbleBas TUCHYHKIHS, TPOBOCTIATUTEIbHbIE H3MEHEHHS
IPOKCHUMAJIbHBIX KAHAJBLEB), METAOONNYECKIH CUHAPOM, AUCOHYHKIHS aJUITOLUTOB,
OTJIO’KEHHE BHUCLIEPATIbHOTO JKHUPA, OKUPEHHE, THUIIEPYPUKEMHS], TOJarpa, pacCTponCTBa
MUINEBOTO IMOBEACHUS U Upe3MEPHOE MTPUCTPACTHE K Caxapy.

CoOTBEeTCTBEHHO, B OJTHOM aCIHeKTe HacTosiee H300peTeHne peyCMaTpUBaeT
nByxHUTEBOE cpencTBo 1ist RNAI1 st mHruGnposanus skcnpeccun kerorekcoknnassl (KHK),
cozieprkaliee CMbICIOBYIO HUTh M @HTHCMBICIIOBYIO HUTh, 00pa3yroIye JBYXHUTEBOH y4acTOK,
I7I€ CMbICJIOBasi HUTb COAEPKUT 110 MEHbLIEH Mepe 15 CMEeXHBIX HYKJICOTUAOB, OTIMYAOLINXCS
He OoJiee ueM 3 HyKJIEOTHIAMH OT JIF0OOH M3 HYKJIEOTHIHBIX nocnenosarenbrocteit SEQ ID
NO:1, SEQ ID NO:3 unu SEQ ID NO:5, a aHTUCMBICTIOBasi HUTh COAEPKUT MO MEHbILEH Mepe
15 cMeXHBIX HyKJIEOTH/IOB, OTIHYAIOIINXCS He Ooee ueM 3 HyKJICOTUAAMHU OT HYKJICOTUIHBIX
nocnenoBarenabHocTeit SEQ ID NO:2, SEQ ID NO:4 unu SEQ ID NO:6.

B npyrom acniekte HacTosiee H300peTeHNe peayCMaTPHBAET ABYXHUTEBOE CPEACTBO
st RNAI s uarubuposanust skcnpeccun kerorekcokrnasel (KHK), conepaxainee
CMBICJIOBYIO HUTh Ml aHTHCMBICIIOBYIO HHTh, 0Opa3yIOIIHe IBYyXHUTEBOH yUaCTOK, IPH 3TOM
AHTHCMBICIIOBAsI HUTh COAEPIKUT YYaCTOK KOMITJIEMEHTAPHOCTH, KOTOPBIN COAEPIKUT IO
MeHbLIeH Mepe 15 CMeXHBIX HYKJICOTHIOB, OTJINYAIOLINXCS He Oosiee YeM 3 HYKJICOTHIAMH OT
Jr000H M3 aHTUCMBICJIOBBIX MOCIENOBATEIbHOCTEH, MPUBENCHHBIX B JIF00OM U3 Tabmui 3,4 u 5.

B onHOM BapuaHTe OCYIIECTBIEHUS CMBICJIOBAst U AHTUCMBICJIOBAst HUTU COZepKaT
MOCJIEIOBATEIbHOCTH, BBIOpAaHHBIE U3 TPYIIbI, cocTosimeii 3 AD-63851, AD-63820, AD-
63853, AD-63839, AD-63854, AD-63855 u AD-63886 u m000ii 3 MOCIeq0BaTEIbHOCTEH,
PacKpBITBIX B MEOOOH 13 Tabmuu 3, 4, 8, 11, 12, 14 u 15.

B onHOM BapuaHTe OCylLIecTBJIEHHUs ABYXHUTEBOoe cpencTBo At RNAI1 comep:kuT no
MeHblIIel Mepe OJUH MOAN(ULIMPOBAHHBII HYKJIEOTHU.

B ogHOM BapuaHTe OCYIIECTBJIEHUs [10 MEHbLIEH Mepe OAUH MOAUDULIPOBAHHBIN
HYKJICOTH]] BBIOPAH U3 IPyMIIbL, cocTosmei u3 2'-O-MeTun-MonuduuupoBaHHOTO HYKJICOTH A,
HYKJIEOTHIA, CoAepkarero 5'-gpochopoTHOATHYIO MPYyIITy, 1e30KCHHYKICOTH A, 3'-KOHIIEBOTO
ne3okcutumuHOBOrO (dT) HykneoTnna, 2'-O-MeTHin-MoauGUIMPOBAHHOTO HYKJIeoTHAa, 2'-hTop-
MOAM(ULIPOBAHHOTO HYKJIEOTH A, 2'-1e30KCH-MOAN(HUIIPOBAHHOIO HYKJIEOTHAA, KOHLIEBOTO
HYKJIEOTH[Ia, CBI3aHHOTO C XOJIECTEPHIIOBBIM POM3BOIHBIM WM OUCAESMIAMHIIHON TPYHITOi
JOAEKaHOBOH KUCIOTHI, 2'-ne30Kch-2'-PpTop-MoanduLIupOoBaHHOTO HYKJIEOTH I, "3anepToro”

HYKJIEOTHA, "He3amepToro” HyKJIeoTHAa, KOH(POPMALIMOHHO OTPAaHUYEHHOTO HYKJICOTH A,
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KOH(OPMAIIMOHHO 3aTPyAHEHHOTO STUJIOM HYKJIEOTHAA, HYKJICOTHAA, JIMIIEHHOTO a30TUCTOTO
OCHOBaHMs, 2'-aMUHO-MOIU(ULIUPOBAHHOTO HyKJIeoTUAA, 2'-O-aTii-MOau(pUIUPOBAHHOTO
HykJeotuaa, 2'-C-aakui-MoauuIupOBaHHOTO HYKJIEOTH A, 2'-THAPOKCHII-
MOIU(ULIHUPOBAHHOTO HYKJIEOTHUA, 2'-METOKCHATHII-MOIU(ULIMPOBAHHOTO HYKJIeoTuaa, 2'-O-
ANKUI-MOIU(PUIIMPOBAHHOTO HYKJIEOTHIa, MOP(QOIHHOBOIO HyKjIeoTHaa, pochopamunara,
HYKJIEOTHA, COJIEPIKAIIEro He BCTPEUAIOIIUECS B IPUPOAE OCHOBAHUS, TETPArHIPOIIUPAH-
MOAM(ULMPOBAHHOTO HYKJIEOTH A, |,5-aHrHAPOreKCHTON-MOIU(UIIMPOBAHHOTO HYKJICOTHAA,
LUKJIOTeKCeHII-MOAU(PUIIMPOBAHHOTO HYKJIEOTH/IA, HYKJICOTHAA, COMEPIKAIIErO
dochopoTroaTHyrO rpymmy, HyKJIEOTHAA, COAepIKAIIero MeTu(pocHOHATHYIO TPYIIY,
HYKJIeOTHAA, conepkaiuero S'-ocdar, U HyKJIeoTH A, COIEpIKaIIero MUMeTHK 5'-¢pocdara.

B npyrom BapuaHTe OCYIIECTBIIEHU 10 MEHbIIEH Mepe OAUH U3 MOAN(HUIIPOBAHHBIX
HYKJIEOTHIOB BBIOpaH M3 IPYMIIbL, cocrosimeil u3 2'-O-MeTnin-MoanUIpoBaHHOTO
HYKJIEOTUA, HYKJIEOTH A, conepskaiero S'-pochopoTHoaTHYIO TPyIINy, U KOHIIEBOTO
HYKJIEOTUA, CBS3aHHOTO C XOJECTEPIJIOBBIM MPOU3BOAHBIM UM OUCIELMIAMUIHON TPYIIIOMN
IOAEKaHOBOW KUCIIOTBHL

B npyrom acnekre HacTosiiiee H300peTeHNe MPEayCMaTPUBAET IBYXHUTEBBIE CPEACTBA
st RNAI s uHruOupoBanust skcnpeccun kerorekcoknHasel (KHK), koTopsie comep:kar
CMBICJIOBYIO HUTh M aHTHCMBICJIOBYIO HHTb, 00pa3yroIIne IBYyXHUTEBOH yUacTOK, IIe
CMBICIIOBAsI HUTh COAEPIKUT IO MEHbINEH Mepe 15 CMeKHBIX HYKJICOTHIOB, OTIHMYAIOIIUXCS He
OoJsiee yeM 3 HyKJIEOTHAAMH OT JIF000# U3 HYKJIeOTHIHBIX nocienosareabHocTeit SEQ ID NO:1,
SEQ ID NO:3 unu SEQ ID NO:5, a aHTUCMBICIOBast HUTb COAEPIKUT 1O MeHbIIei mepe 15
CMECKHBIX HYKJICOTUAOB, OTJIIMYAOIIUXCS HE 60.]'[66 qeM 3 HYKJICOTUAAMU OT HYKJICOTHUAHBIX
nocnenosarenbHocTeit SEQ ID NO:2, SEQ ID NO:4 unu SEQ ID NO:6, roe npakTH4eCcKu BCe
HYKJIICOTHUAbI CMBICJIOBOM HUTH U MPAKTUYECKU BCC HYKJICOTUAbI AHTHUCMBICIIOBON HUTH
SBJIIFOTCS. MOJU(UIIUPOBAHHBIMU HYKJICOTHUIAMU, U IJI€ CMBICIIOBAs HUTh KOHBIOTHPOBAHA C
JIUTAHIOM, IPUCOEANHEHHBIM K 3'-KOHILY.

B onHOM BapuaHTe OCYIIECTBIICHHS BCE HYKJIEOTHU bl CMBICJIOBON HUTU U BCE
HYKJIEOTUbI aHTHCMBICJIOBON HUTH SIBJITFOTCSI MOAU(PHIIMPOBAHHBIMH HYKJICOTHIAMH.

B npyrom BapuaHTe OCyIIECTBIEHHUS CMBICJIOBAst HUTh U aHTUCMBICJIOBAsI HUTh COZlEPIKaT
Y4aCTOK KOMIUIEMEHTaPHOCTH, KOTOPBIN COAEPKUT MO MeHbLIEH Mepe 15 cMexHbIX
HYKJIEOTHOB, OTJIMYAIOLINXCs He OoJiee 4eM 3 HyKJICOTHIAMH OT JIF00OH M3 aHTHCMBICTIOBBIX
MOCJIeIOBATEIbHOCTEH, MPUBENEHHBIX B JIFOOOM 13 Tabmui 3, 4, 5, 6 u 7.

B HEKOTOPBIX BapUaHTaX OCYLIECTBIICHUA MOI[I/I(bI/IL[I/IpOBaHHbIe HYKJICOTHAbI BbI6paHbI
U3 TpynIbl, cocTtosmei u3 2'-O-MeTni-MoauduIUpOBaHHOTO HYKJIEOTH A, HYKIEOTH I,
coxepkaiero 5'-¢pochopoTnoatHyro rpymnmny, 1e30KCHHYKJIEOTH A, 3'-KOHLIEBOTO

ne3okcutuMuHoBOro (dT) Hykneoruna, 2'-O-MeTnin-MoauGULUMPOBAHHOTO HyKJIeoTHaa, 2'-pTop-
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MOAM(ULPOBAHHOTO HYKJIEOTH A, 2'-A€30KCH-MOAN(UIIIPOBAHHOTO HYKJIEOTHAA, KOHLIEBOTO
HYKJIEOTH/A, CBA3aHHOTO C XOJIECTEPUIIOBBIM IIPOU3BOAHBIM WM OUCASLMIIAMHUIHON TPYHIOi
JOZI€KaHOBOH KUCIOTHI, 2'-1e30Kch-2'-PpTop-MoaAn(pULIHPOBAHHOTO HYKJIEOTH I, "3anepToro”
HYKJIEOTHa, "He3arnepToro" HyKjIeoTuaa, KOHPOPMaIMOHHO OTPAaHUYEHHOTO HYKJIEOTHIA,
KOH(OPMAIMOHHO 3aTPyAHEHHOTO 3THJIOM HYKJIEOTH/A, HyKJIEOTH 1A, JTUIIEHHOIO a30TUCTOrO
OCHOBaHUs, 2'-aMUHO-MOJU(UIIPOBAHHOTO HYKJIEOTH A, 2'-O-auii-Moau(UIIPOBAHHOTO
Hykneotuaa, 2'-C-aakuin-MoauuIupOBaHHOTO HYKJIEOTH A, 2'-THAPOKCHII-
MOIM(ULIHPOBAHHOTO HYKJIEOTH A, 2'-METOKCUATIII-MOAN(PULINPOBAHHOTO HYyKIeoTuaa, 2'-O-
ANKUI-MOIU(PHUIIMPOBAHHOTO HYKJIEOTHA, MOP(POIUHOBOrO HyKJIeoTHaa, pochopamunaara,
HYKJIEOTUA, COJIEPIKALIEro He BCTPEUAIOLUECs B IPUPOAE OCHOBAHUS, TETPArHIpPOIUPaH-
MOAM(ULIMPOBAHHOTO HYKJIEOTH A, |,5-aHTHAPOreKCHTON-MOIN(UIIMPOBAHHOTO HYKJIEOTH/A,
LIKJIOT€KCEeHUIT-MOAU(UINPOBAHHOTO HYKJIEOTH A, HYKJICOTU/IA, COZIEPIKALLIETO
dochopoTnoaTHyO rpymIly, HyKJIEOTHAA, COEpIKAIEero MeTHI(pochOHATHYIO TPy,
HYKJIEOTUA, conepskauero S'-ocdar, 1 HyKJIeoTHAa, COIepKaIiero MuMeTrk S'-gocdara.

B npyrom BapuaHTe OCyIIeCTBIEHHs IBYXHUTeBOro cpencTtaa 1 RNAI mo MeHbIuei
Mepe OJjHa HUTb COAEPKUT 3'-BBICTYII IO MeHbILEeH Mepe u3 1 Hykieotuna. B npyrom BapuanTe
OCYILECTBJICHUS] IO MEHbIIEH Mepe OJJHA HUTh COAEPKUT 3'-BBICTYII IO MEHbIIEH Mepe U3 2
HYKJICOTU/OB.

B elie onHOM BapuaHTe OCYyIIECTBJIEHHsI IBYXHUTEBOE CpeacTBo misi RNAI cogepkut
nurasn. B npyrom BapuaHTe OCyIIeCTBIICHHS IBYXHUTEBOE cpencTBo aiisi RNA1 BBOzAT C
NpUMeHEeHHeM (apMaeBTHIeCKOH KOMITO3UIIMY U JIMITUAHOTO COCTaBa. B npyrom BapuaHTe
OCYIIECTBJICHUS IUIUIHBIN COCTaB BKJIIOYaeT nunuaHyio HaHodactuly (LNP). B eme onnom
BapHaHTE OCyLIeCTBIeHUs unuanas HaHodactuua (LNP) copepxxut aumug MC3.

B npyrom acniekre Hacrosimee n3o00peTeHue MpeaycMaTpuBaeT KOMIIO3UIHUIO,
COZIepIKaIlyI0 CPEICTBO HA OCHOBE MOAM(HULIMPOBAHHOTO AHTHCMBICIIOBOTO ITOJUHYKJIEOTHAA,
I7ie CPEACTBO CIIOCOOHO MHrHOUPOBaTh HKCcHpecchro kerorekcoknHassl (KHK) B kieTke u
COIEPIKUT MOCNIEA0BATENBHOCTD, KOMILIEMEHTAPHYIO CMBICJIOBOM MOCIEA0BATEIbHOCTH,
BBIOPAHHON M3 TPYMIIBI MOCIE0BATEIbHOCTEH, MPUBENEHHBIX B JIF0OOMH 13 Tadnnn 3, 4 u 5, rne
MOJIUHYKJIEOTH UMEET JJTHHY OT MpUONu3uTebHO 14 10 mpubm3utensHo 30 HYKIEOTHIOB.

B npyrom acniekre Hactosimee H300peTeHne npeaycMaTpuBaeT cpeactsa aist RNAI,
HampuMep, ABYXHHUTEBOE cpencTBo it RNAI, cnocoOHOe MHIHMOUPOBAThH SKCIIPECCHIO
ketorekcokuHassl (KHK) B kiietke, rne neyxauteBoe cpeactso aiist RNAI conepxur
CMBICJIOBYIO HUTb, KOMILUIEMEHTAPHYIO AHTHCMBICIIOBOM HUTH, I'7ieé aHTUCMBICIIOBAst HUTh
COIEPIKUT y4acTok, koMmruieMeHTapHbii yactu MPHK, konupyrowmeit KHK, rae xaxnaas HUTb
UMeeT JJIMHY OT NpuOIm3uTensHo 14 no npubnnsntenbHo 30 HYKJIEOTHIOB, IIe IBYXHUTEBOE

cpeacteo st RNAI npeacrasneno ¢popmydoit (I11):
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CMBICJIOBAS: 5'0np-Na-(X X X)i-Nb-Y Y Y -Nb-(ZZ Z)j-Na- ng 3'

AHTHCMBICIIOBASL: 3 np"-Na-(X'X'X-No'-Y'Y'Y'-Nb'-(Z'Z'Z")-Na'- ng' §'
(III)

rae

KayKabIi u3 1, j, k u | He3aBucuMo paBHsiercs 0 wiu 1

KaXAbId U3 p, p', q ¥ ' He3aBUCUMO paBHsieTcs 0-6;

kaxabii Na v N, He3aBUCUMO MPENCTaBJIsIET COOOM OJIUTOHYKJIEOTUIHYIO
HOCJIEI0BATEIIbHOCTD, coeprKainyto 0-25 HyKI€eOTHIOB, KOTOPBIE SIBJISTFOTCS JTHOO
Moar(UIMPOBAHHBIMH, JTHOO HEMOAH(UIIPOBAHHBIMHY, JTHOO MX KOMOMHALVSIMU, TIPH 3TOM
Ka)Jasi MOCIIeJOBATENIbHOCTD CONEPIKHUT MO MEHbLIEH Mepe 1Ba HEOJUHAKOBO
MoAM(ULIMPOBAHHBIX HYKJIEOTHUAA,

Kaxabii Np 1 Np' HE3aBUCUMO MPENCTaBIIsIeT COOOM OJIMTOHYKJICOTUIHYIO
IIOCJIEI0BATENBHOCTD, coepskainyto 0-10 HyKI€OTHIOB, KOTOPBIE SIBJISIOTCS JTHOO
MoAM(ULIMPOBAHHBIMY, THOO HEMOANDUIIPOBAHHBIMHY, JTUOO UX KOMOMHALMSIMY,

KaKIBIN Np, Np', Ng U Ng', KAKABIH U3 KOTOPHIX MOXKET NMPUCYTCTBOBATH UJIH
OTCYTCTBOBaTb, HE3aBUCHUMO IPEACTaBIIsAeT COOOH BBICTYNAIOIIUI HYKJICOTUS;

kaxabii u3 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' He3aBUCUMO TpeACTaBIsieT coOO0it
OIVH MOTHUB C TPeMsl OAMHAKOBBIMH MOAM(PUKALUAMHE TPEX IOCIIEIOBATEIbHBIX HYKJIEOTH/IOB;

mMoaudukamu Np oTiHgaroTest oT Moaudukaunu Y, a mogudukanuu Np' OTIHYa0TCS OT
monubukauuu Y', u

i€ CMBICJIOBAsi HUTh KOHBIOTHPOBAHA T10 MEHBINEH Mepe C OHUM JIUTaHIOM.

B onHOM BapuaHTe ocyiuecTsiieHus 1 paBHsiercs 0; j paBHsiercs O; 1 paBHsiercs 1; j
paBHsieTcs 1 Kak i, Tak U | paBHsIOTCS O MUTH Kak 1, Tak U j paBHsitores 1. B npyrom Bapuanre
ocymectsienus k pasusiercs 0; | pasusiercs 0; k paBusiercs 1; 1 paBusiercs 1; kak k, Tak u 1
pasHsroTcs O unn Kak k, Tak u | pasusrores 1.

B ognom BapuanTe ocymectsienuss XXX kommiementaped X X' X', YYY
xomruieMentapes Y'Y'Y' u ZZZ xomnnemenrapen Z'Z'Z’.

B onnom BapuanTe ocyuiecTBieHs MOTHB Y Y Y HaXOJIUTCS B CaliTe PacIleTICHUs
CMBICJIOBOIT HUTH WJIU PAZOM C HUM.

B npyrom BapuanTe ocyimectsinerust MOoTHB Y'Y'Y' Haxomgutcs B 11, 12 n 13
MOJIO’KEHHSIX aHTUCMBICJIOBON HUTH OT 5'-KOHLIA.

B onHOM BapuaHTe ocynecTBiieHHs Y' npeacrasiser codoit 2'-O-metu.

B onnowm Bapuante ocyiuectsienust popmyina (III) mpencrasnena popmysioii (Ia):

CMBICJIOBASI: 5'np-Na-YYY -Na-ng 3'
AQHTUCMBICJIOBASI: 3'np-Na- Y'Y'Y'- No-ng' 5' (IIIa).

B npyrom BapuanTe ocymecteienus Gopmyna (III) mpencrasnena popmyaoti (I1Ib):
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CMBICJIOBAS: Snp-Na-YYY-No-ZZZ -Na-nq3'

AHTUCMBICIIOBAsI: 3 np-Na- Y'Y'Y'-Nv-Z'Z'Z'- No-ng' 5 (11Ib)

rae Kaxabiid Np 1 Np' HE3aBUCUMO TMPEICTABISET COOON OJTMTOHYKJIEOTHAHYIO
MIOCJIE0BATEIbHOCTD, COAEPKAILYIO -5 MOMUPUIMPOBAHHBIX HYKJIEOTHIOB.

B ermie onHom Bapuante ocyiunectsiaenus ¢popmyna (III) mpencrasnena gpopmyoii (Ilc):
CMBICJIOBAS: 5np -Na—XXX-No-YYY-Na-ng3
AHTUCMBICIIOBAST: 3' np-Na- X'X'X"-Np- Y'Y'Y'- Na-ng 5" (Illc)
rae Kaxabiid Np 11 Np' HE3aBUCUMO MPECTABISET COOON OJUTOHYKIICOTUIHY O

MOCJIEIOBATEIbHOCTD, COAEPIKALIYIO 1-5 MOAU(PUIIMPOBAHHBIX HYKJICOTUIOB.

B nononuutensHoM Bapuante ocyiuectsienus popmyina (II1) npencrasnena gpopmyiioi
(111d):

CMBICJIOBAS: 5'np-Na —XXX-Np-YYY-Np-ZZZ-Na-ng 3

AHTUCMBICIIOBAsI: 3" np-Na- X'X'X'- Np-Y'Y'Y'-Np-Z'Z'Z'- Na- ng' 5'
(I11d)

rae Kaxabiid Np 1 Np' HE3aBUCUMO TMPEICTABISET COOON OJTMTOHYKJIEOTHAHYIO
MOCJIEAOBATENIbHOCTD, COAEPIKAINyo 1-5 MOoAu(pUIIMPOBAHHBIX HYKJIEOTHIOB, a Kaxablid Na 1 Na'
HE3aBHCHMO TPECTABIISET COOOH OMTOHYKICOTHAHYIO TTOCTIEA0BATEIbHOCTD, COEPIKAILYIO 2-
10 Monu(pUIMPOBAHHBIX HYKJIEOTHIOB.

B onHOM BapuaHTe OCYIIECTBIICHHS IBYXHUTEBOM y4acTOK uMmeeT Ay 15-30 map
HYKJIEOTUAOB. B A1pyrom BapuaHTe OCyIIeCTBISHNS IBYXHUTEBON Y4aCTOK UMeeT 1nuHy 17-23
napbl HyKJIEOTHOB. B elnie ogHOM BapuaHTe OCYLIECTBIEHUS JBYXHUTEBONW Y4aCTOK UMEET
anuny 17-25 nap HykiaeoTHA0B. B 1ONONHUTEIPHOM BapUAHTE OCYLIECTBIICHUS] IBYX HUTEBOU
y4aCTOK UMeeT JIUHY 23-27 nap HyKJIeOoTHA0B. B ApyroM BapuaHTe OCYyILECTBICHUS
JBYXHUTEBOU y4aCTOK uMmeeT 1iuuHy 19-21 nmapa nykneotunos. B npyrom Bapuanre
OCYLIECTBJICHHsI IBYXHUTEBOU y4aCTOK UMeeT MInHy 19-23 mapsl Hyki1eoTuaos. B npyrom
BAapPUAHTE OCYILECTBIIEHUS ABYXHUTEBON Y4aCTOK UMeeT UINHY 21-23 napel HykiaeoTua0B. B
elle OJTHOM BapHAHTE OCYIIECTBICHUS KaKasd HUTb COAEPKUT 15-30 HyKIeOTHIOB.

B onHOM BapuaHTe OCyIIECTBJIEHUs] MOIU(DUKALIMN HYKI€OTHIOB BBIOpaHb! U3 IPYIIILI,
cocrosieii u3 LNA, CRN, cET, UNA, HNA, CeNA, 2'-merokcustuna, 2'-O-ankuna, 2'-O-
annuna, 2'-C-amnmuna, 2'-¢propa, 2'-1e30KcH, 2'-ruApOKCHIIa U UX KOMOHHaNuii. B npyrom
BapUaHTe OCYLIECTBICHUS] MOIU(UKALMH HYKICOTHIOB SBJSIOTCS 2'-O-MeTnit- wiu 2'-Grop-
MOU(PUKALIUSIMHE.

B onHOM BapuaHTe OCYIECTBICHHS TUTAHAOM SIBJISIETCS OJTHO UM HECKOJIBKO
npon3BoaHbIX GalNAcC, MpUCOeANMHEHHBIX ITOCPEACTBOM ABYXBAJEHTHOIO HIIH TPEXBAJICHTHOIO

Pa3BETBIICHHOIO JINHKepa. B 1pyrom BapuaHTe OCYyIECTBIICHUS JIUTAH IIPEACTABISIET OO0
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B onHOM BapuaHTe OCYINECTBISHMSI JUTAH IPUCOEANHEH K 3'-KOHIY CMBICIIOBOM HUTH.
B npyrom BapuanTe ocymecTBieHust cpenctso it RNA1 KOHBIOTHPOBAHO € JINTAHIOM,

KaK IoKa3aHO Ha CHeI[y}OHleﬁ CXCMC:

rae X npexcrasinser codoi O unu S. B KOHKpeTHOM BapHaHTe OCYIIECTBIEHHs X MPeNCTaBIsaeT
coboit O.

B ogHOM BapHaHTe OCYIECTBIECHHUS CPEACTBO TOMOJHUTENIBHO COAEPIKUT IO MEHbLIEH
Mepe ogHy HochopoTHOATHYIO UITH MeTHII(POCHOHATHYIO MEKHYKIICOTHIHYIO CBS3b.

B 1ONOMHUTENIEHOM BapHaHTe OCyINecTBIeHHs (ocHopoTHOaTHAS WITH
MetuidocoHaTHAS MEKHYKIICOTHIHAS CBSI3b HAXOAHUTCS Ha 3'-KOHLIE OHOW HUTU. B npyrom
BapUaHTe OCYLIECTBIICHUS] HUTh MPENCTABIsIET COOOH aHTUCMBICIIOBYIO HUTh. B npyrom
BapHUAHTE OCYIIECTBJICHUSA HUTb NMPEACTABIIACT CO6OI>1 CMBICJIOBYIO HUTD.

B onHom BapuanTe ocyiuectsieHus GochoporuoatHas win MeTripochoHaTHas
MEXHYKJIEOTHIHASI CBSI3b HAXOIUTCS Ha 5'-KOHLIe OMHON HUTH. B npyrom Bapuanre
OCYLIECTBJICHUS HUTDb NPEACTABIISICT CO6OI>1 AHTUCMBICJIOBYHO HUTD. B JOIIOJIHUTCIBbHOM

BApHUAHTEC OCYIIECTBJICHUSA HUTh NPEACTABJISACT coboit CMBICJIOBYIO HUTb.
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B onHOM BapuanTe ocyiecTsieHus pochopornoarHas uinu metuidocdonarHas
MEKHYKJIEOTHIHAs CBSI3b HAXOAUTCS KaK Ha 5'-, Tak U Ha 3'-KOHLIe OAHONW HUTU. B apyrom
BapUaHTe OCYLIECTBJICHUS HUTh MPECTABIsET COOOH aHTUCMBICIOBYIO HUT.

B npyrom BapuaHTe OCyluecTBIeHHs AByXHUTeBOe cpeacTBo At RNAi cogepxut 6-8
(bochopoTHOATHBIX MEKHYKIICOTHIHBIX CBsI3eH. B TOMOMHUTEIPHOM BapHaHTe OCYIIECTBICHUS
AHTUCMBICJIOBAs] HUTh COAEPKHUT ABE (pocopoTHoaTHBIE MEKHYKICOTHAHBIE CBS3U HA 5'-KOHIIE
1 118e pocopoTHOaTHBIE MEKHYKICOTHIHBIE CBS3H HA 3'-KOHIIE, & CMBICJIOBAsI HUTh CONEPIKHUT
1o MeHblIel Mepe nBe hochopoTHOaTHBIE MEXKHYKIIEOTHIHBIE CBS3H MO0 Ha 5'-KOHLE, THOO0 Ha
3'-xoHIIE.

B ogHOM BapuaHTe OCyIIeCTBIICHHS ITapa OCHOBAHUH B 1 MoOJokeHNH 5'-KOHLA
AHTHCMBICIIOBON HUTHU AyIUIeKca sBisieTcs napoi ocHoBanuii AU. B npyrom BapuanTe
OCYILIECTBJICHUS HyKIeoTuasl Y nmeror 2'-prop-moauduxanuio. B nononHuTensHOM BapuaHre
OCYIIECTBJICHUS HyKIeoTU bl Y' uMeroT 2'-O-MeTnin-Moaudukanuzo.

B onnom Bapuanre ocymectsiaenus p' > 0. B apyrom Bapuanre ocyiectsienus p' = 2. B
JOTIOJIHUTENIBHOM BapuaHTe ocyuecTsienus q' = 0, p = 0, q = 0, a BbICTynar01ue HyKJIEOTUABI
p' SIBJISIFOTCS KOMIUIEMeHTapHbIMU LiesieBoi mMRNA. B eme ofHOM BapuaHTe OCYIIECTBJICHUs (' =
0, p=0, q =0, a BeICTyNaOIM1E HYKJIEOTUABI P' HE SBJIAIOTCS KOMIUIEMEHTAPHBIMH LIEJIEBOI
mRNA.

B onHOM BapuaHTe OCYIIECTBIICHHS CMbICJIOBAsi HUTh COAEPIKHUT B 001IIei ciioxHOCTH 21
HYKJICOTH]I, & aHTUCMBICIIOBAsI HUTh COAEPIKUT B OOIIeH CIOKHOCTH 23 HYKJICOTHAA.

B npyrom BapuaHTe OCyIeCTBIEHHs 10 MEHbIIEH Mepe OUH Ny’ CBA3AaH C COCETHUM
HYKJIEOTHJIOM TIOCPeACTBOM (ocHOpOTHOATHOH CBSI3H. B NOMONHUTETEHOM BapHaHTe
OCYIIECTBJICHHUS BCE Np' CBA3AHBI C COCEHUMH HYKJIEOTHAAMH ITOCPEACTBOM (POCHOPOTHOATHBIX
CBsA3EI.

B npyrom BapuanTe ocyiecTBieHus cpenactso 1t RNAi BbIOpaHO U3 IPYIIBI CPECTB
st RNAI, npuBeneHHsbIX B 1r000H u3 Tabnmu 3, 4 u S.

B onHOM acrniekTe HacTosiIee H300peTeHne MpeayCcMaTpUBaeT ABYXHUTEBbIE CPECTBA
st RNA1 mist uarnbuposanus skenpeccuu kerorekcoknHasbl (KHK). JIByxHuTEBBIE CpencTBa
nyist RNAI conepkaT CMBICIOBYIO HUTh U @HTUCMBICIIOBYIO HUTh, 00pa3yroIue IByX HUTEBOM
y4acCTOK, I'/Ie CMBICIIOBAsl HUTh COAEPKUT MO MEHbIIEH Mepe 15 CMeXHBIX HyKJI€OTHIOB,
OTJIMYAIOLINX CS1 He OoJiee YyeM 3 HYKIICOTHAAMHU OT JIF000H U3 HYKJICOTUIHBIX
nocienoBarenbHocTeil SEQ ID NO:1, SEQ ID NO:3 uau SEQ ID NO:5, a aHTUCMBICIOBasi HUTh
COIEPIKUT MO MEHbLIeH Mepe 15 CMEeKHBIX HYKJICOTUIOB, OTJIHYAIOLINXCS He OoJiee uem 3
HYKJICOTHAAMH OT HYKJIeOTUIHBIX nocnenosarenbHocteit SEQ ID NO:2, SEQ ID NO:4
SEQ ID NO:6, rae mpakTHUECKH BCE HYKJIEOTHAbI CMBICIOBOM HUTH UMEIOT MOIU(UKALUIO,

BBIOPAHHYIO U3 IPyMIIbL, cocTosimeii u3 2'-O-merun-moaudukauun u 2'-gprop-moauduxanum,



WO 2015/123264 10 PCT/US2015/015367

I7Ie CMBICJIOBAsi HUTh COAEPKUT AB€ (PochOpOTHOATHBIE MEKHYKICOTHAHbIE CBSI3U Ha 5'-KOHLIE,
e MPaKTUYECKU BCE HYKJIEOTHIbI AaHTUCMBICIIOBOH HUTH UMEIOT MOIU(HKALINIO, BBIOPAHHYIO
U3 rpynmnsl, coctosmei us 2'-O-metun-moauduxaunu u 2'-grop-moauduxauuu, rne
AHTHUCMBICIIOBAst HUTh COAEPKUT J1B€ (POCHOpOTHOATHBIE MEKHYKIJIEOTHIHbIE CBSI3U Ha 5'-KOHIE
1 1Be HochOpOTHOATHBIE MEXKHYKIICOTUAHbIE CBA3H Ha 3'-KOHIIE, U I7Ie CMBICIIOBAst HUTh
KOHBIOTHPOBAHA C OJHUM MJIM HECKOJIBKMMH Mpon3BonHbIME GalNAc, mpucoeinHEHHBIMU
MIOCPEACTBOM Pa3BETBJIEHHOIO ABYXBaJEHTHOIO HJIM TPEXBAJIEHTHOTO JIMHKEPA Ha 3'-KOHLIE.

B onHOM BapuaHTe OCYIIECTBIICHUS BCE HYKJIEOTHU bl CMBICIIOBOM HUTH U BCE
HYKJIEOTHIbI aHTUCMBICIIOBON HUTH UMEIOT MOIM(PUKALIUIO.

B npyrom acniekre HacTosimee H300peTeHne npeaycMaTpuBaer cpeactsa aimst RNAI,
HarpuMep, AByxHuTeBble cpeactsa 1t RNAI, ciocoOHble nHrnouposats sxcrpeccuro KHK
(KeTOreKCOKMHa3bI) B KJIETKE, I7le IBYXHUTEBOE CpencTBO i RNAI ConepKUT CMBICIOBYIO
HHUTb, KOMIUIEMEHTAPHYIO aHTHCMBICIIOBOH HUTH, I7I€ aHTHCMBICIIOBAs! HUTh COZIEPIKUT YHaCTOK,
komruieMenTapHblii yactu mRNA, kopupyromeit KHK, raoe kaxnast HUT uMeeT AJIMHy OT
npubausuTenbHo 14 1o npubnusnutensHo 30 HYKJIEOTHIOB, II€ IBYXHUTEBOE CPEICTBO IS

RNAIi mpencrasneno popmynoii (II1):

CMbICIIOBAS: 5'np-Na-(X X X) i-Nb-Y Y Y -Np~(Z Z Z);-Ni - ng 3'

AHTUCMBICIIOBAS: 3" np-Na- (XXX )-No-Y'Y'Y'-No'«(Z'Z'Z")-Ny - ng' 5'
(1)

rae

Kaxabii u3 1, j, k u | He3aBucumo pasusiercs 0 i 1

KaXXAbId U3 p, p', q ¥ q' He3aBucUMO pasHsieTcs 0-6;

kaxabii Na v N;' He3aBHCUMO MPENCTaBJIsIeT COOOM OJIMTOHYKJICOTUIHYIO
IIOCJIEI0BATENBHOCTD, coiepskainyto 0-25 HyKI€OTHIOB, KOTOPBIE SIBJISIOTCS JTHOO
Moau(ULIMPOBAHHBIMY, THOO HEMOANDUIIPOBAHHBIMHY, JTUOO0 HX KOMOMHALIUSMHU, TIPH 3TOM
Kak/1asi MOCJIeI0BATEeIbHOCTb COAEPKUT 110 MEHBLIEH Mepe ABa HEOAUHAKOBO
MOAM(ULIMPOBAHHBIX HYKJIEOTUAA,

Kaxxabiid Np 1 Np' HE3aBUCUMO TIPEICTABIISIET COOOM OJTMTOHYKJICOTHAHYIO
HOCJIEI0BATEIBHOCTD, copepskamyto 0-10 HYKJIEOTHIOB, KOTOPBIE SIBJISTFOTCS JTHOO
MOAM(ULHPOBAHHBIMY, JTHOO HEMOAHDUIIPOBAHHBIMH, JTUOO HX KOMOMHALMSIMY,

KaXXABIN U3 Np, Np', Nq U Ng, KAXKIBIN U3 KOTOPBIX MOXKET MPUCYTCTBOBATD WU
OTCYTCTBOBaTbh, HE3ABHCHUMO IPEACTABIISIET COOOH BBICTYMAIOINNI HYKJICOTHL;

kaxabiil 3 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' HezaBucumo npezacrasisieT codoit
OIIMH MOTHUB C TPeMsl OIMHAKOBBIMH MOAH(PHUKAINAMH TPEX MMOCIEOBATENbHBIX HYKJIEOTHIOB, U

rae Mmogudukanuu sapisitoTes 2'-O-metwin- wiu 2'-rop-mMmonudukamsamu,
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mMoauduxanuu Np oTnygaroTest ot Mmoaudukaunu Y, a Moguduxaunu Np' OTIMYa0TCS OT

moauduxauuu Y'; u
rZle CMBICJIOBAsl HUTh KOHBIOTUPOBAHA 10 MEHBIIEH Mepe ¢ OJHUM JIMTAHIOM.

B eime ogHOM acniekte HacToslee H300peTeHne npenycMaTpusaet cpenctsa 1y RNAI,
HanpuMep, AByXHUTeBbIe cpencTsa 1iisi RNAI, cnocoOHbIe HHTHOMPOBATH 3KCIIPECCHEO
kerorekcokuHassl (KHK) B kiieTke, rne neyxHuteBoe cpeactso aiist RNAI conepxut
CMBICJIOBYIO HUTb, KOMIUIEMEHTAPHYIO aHTUCMBICJIIOBOM HUTH, I71€ aHTUCMBICJIOBAst HUTh
COIEPIKUT y4acTOK, koMIuieMeHTapHbIi yactu mRNA, kogupyromeit KHK, roe xaxnas HUTH
UMeeT JUIMHY OT NpuOIm3uTenbHo 14 no npudnmsnTtenbHo 30 HYKJIEOTHIOB, IIe IBYXHUTEBOE

cpeacteo anst RNAI1 npencrasneHo ¢popmyoit (111):

CMBICIIOBAS: 5'1p-Na-(X X X) i-No-Y Y Y -No-(ZZ Z);j-Na- ng 3'

AHTHCMBICIIOBASI: 3 np"-Na-(X'X'X)-No'-Y'Y'Y'-No'-(Z'Z'Z")-Na'- ng' §'
(11II)

rae

KaXbli U3 1, j, k u | He3aBucumo pasnsiercs 0 uim 1

KQXJIbII U3 Np, Ng U Ng', KAOKIBIA U3 KOTOPBIX MOXKET MPUCYTCTBOBATH UJIM OTCYTCTBOBATb,
HE3aBHCHUMO TPEICTABIISIET COOON BBICTYMAIOINUI HYKJICOTH,

KaXXABIN U3 p, ¥ ' He3aBUCUMO paBHsieTcs 0-6;

np' > 0, MpU 5TOM 10 MEHBLIEH Mepe OJIMH Np' CBA3aH C COCEAHUM HYKJICOTHIOM
nocpenctsoM (HochopoTHOATHOI CBSI3H,

kaxabii Na v N, He3aBHCUMO MPENCTaBIIsIET COOOM OJIUTOHYKJIEOTUIHYIO
IIOCJIEI0BATEIBHOCTD, copeprkaiyto 0-25 HyKIeOTHIOB, KOTOPBIE SIBJISFOTCS OO
Moar(ULIHPOBAHHBIMY, THOO HEMOAUDUIIPOBAHHBIMH, JINOO HX KOMOMHALIMSIMHU, TIPH 3TOM
Ka)J1asi MOCIIeJOBATENIbHOCTD COMIEPIKHUT MO MEHbLIEH Mepe Ba HEOJUHAKOBO
MOAN(ULMPOBAHHBIX HYKJIEOTHUAA,

Kaxabii Np 1 Np' HE3aBHCUMO MPENCTABIISIET COOOH OJIMTOHYKJICOTHIHYIO
MIOCJIE0BATENbHOCTD, coiepskalnyto 0-10 HyKJI€OTHIOB, KOTOPHIE SIBJISAIOTCS JTHOO
MOIU(PULIUPOBAHHBIMY, JTHOO HEMOAN(PULIMPOBAHHBIMH, JINOO UX KOMOMHALIUSIMUY,

kaxabii u3 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' He3aBUCUMO TpeACTaBIsieT coOO0it
OIVH MOTHUB C TPeMsl OAMHAKOBBIMU MOAM(PUKALUIMH TPEX MOCIEAOBATEIbHBIX HYKJIEOTHIOB, U
rae Mogudukanuu sBistoTes 2'-O-metun- wiu 2'-Pprop-mMmonudukamsmu;

mMonudukanuu Np oTingaroTest ot Mmoaudukaunu Y, a mogudukanuu Np' OTIHYa0TCs OT
monubukauuu Y', u

i€ CMBICJIOBAsI HUTh KOHBIOTHPOBAHA 110 MEHbBINE Mepe C OJHUM JINTaHIOM.

B nononHuUTENEHOM acriekTe HacTosIee H300peTeHne peaycMaTpUBaeT CPeaCcTBa s

RNAI, Hanpumep, 1ByxHHUTEBOE cpencTBo it RNAIL, criocobHOe HHrHONpOBaTh HKCIPECCHIO
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kerorekcokuHassl (KHK) B kietke, rne nsyxauresoe cpeactso Ayt RNAI conepxur
CMBICJIOBYIO HUTh, KOMIUIEMEHTaPHYO aHTUCMBICIIOBOM HUTH, [I€ AaHTUCMBICJIOBAsI HUTh
COZIEP>KUT y4acToK, koMrieMeHTapHbii yactTu mRNA, kogupyromeit KHK, rae kaxnaas HUTh
UMEET JJIMHY OT MpHOIM3UTENbHO 14 1o npubnusutensHo 30 HYKJIEOTHIOB, II€ ABYXHUTEBOE

cpenctBo anst RNAI npeacrasneHo ¢popmyoii (I11):

CMBICJIOBAS: 5'1p-Na-(X X X)i-No-Y Y Y -Nb-(ZZ Z);j-Na- ng 3'

AHTHUCMBICIIOBAS: 3 np"-Na- (XXX N-No'-Y'Y'Y'-No'-(Z'Z'Z")-Ni'- ng' §'
(1)

rmne

Kbl u3 1, j, k u | He3aBucumo pasusiercs O uim 1

KaXIIbIHA U3 Np, Ng ¥ Ng', KXKIBIH U3 KOTOPBIX MOXET NPUCYTCTBOBATDH MJIM OTCYTCTBOBATD,
HE3aBUCUMO TIPEACTABIISIET COOOH BBICTYNAKOLINI HYKICOTH],

KaXAbIH U3 p, q U q' He3aBUCUMO pasHsieTcs 0-6;

np' > 0, MpH 3TOM 1O MEHbIIEel Mepe OAMH Ny’ CBA3aH C COCEHUM HYKJICOTHAOM
nocpencTsoM (HochopoTHOATHOIH CBS3H,

Kaskablid Na 1 Na' HE3aBUCHMO TPeCTaBIisieT COO0H OJIMTOHYKIICOTUIHYIO
MOCJIEIOBATENBHOCTD, cofepskailyo 0-25 HyKJI€OTHIOB, KOTOPBIE SBIISIOTCS JTHOO
Moar(ULHPOBAHHBIMY, JTHOO HEMOAHDUIIPOBAHHBIMHE, JTHOO MX KOMOMHALUSIMHU, TIPH 3TOM
Ka)kK/1ast IOCIIEI0BATEIbHOCTD COAEPIKUT 110 MEHBLIEH Mepe JBa HEOAUMHAKOBO
MOIU(ULIUPOBAHHBIX HYKJIEOTH/IA,

kaxabii Np 1 Np' He3aBUCUMO MPENCTaBIIsieT COOO0M OJIUTOHYKICOTUIHYIO
MOCJIEIOBATENIbHOCTD, copepskailyio 0-10 HyKJI€OTHIOB, KOTOPBIE SBIISTFOTCS JTIHOO
MOIU(PULUPOBAHHBIMY, JTHOO HEMOAH(PULIMPOBAHHBIMH, JINOO MX KOMOMHALIUSIMU,

kaxabiil 13 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nHezaBucumo npeacrasiisietT codom
OJIMH MOTHUB C TPEMsI OIMHAKOBbIMH MOIU(UKALUAMHU TPEX MOCIEI0BATEIbHBIX HYKJIEOTUIOB, U
rae MoguduKanuuu sSBisoTes 2'-O-Metun- uimm 2'-gprop-moaudukanusamy;

monupuxanmu Np oTIn4aroTes oT Mogudukauuu Y, a mogudukaunuu Ny' OTIHYa0TCSA
ot mopudukauuu Y';, u

r7ie CMBICJIOBasl HUTh KOHBIOTHPOBAHA 110 MEHbILEH Mepe C OJHUM JIMTaHIOM, T7ie
JINTAHZIOM SIBJISIETCS] OTHO MITH HECKOJIBKO Npon3BoAHbIX GalNAC, mprucoennHeHHbIX
MOCPENICTBOM JBYXBAJIEHTHOTO WJIM TPEXBAJEHTHOIO Pa3BETBICHHOTO JINHKEPA.

B npyrom acniekre Hacrosimee nzobpereHue nmpeaycmarpusaet cpencraa st RNAL,
HarpuMep, AByXHUTeBble cpenctsa 1ist RNAI, criocoOHbIe HHMHONPOBATH 3KCIIPECCHIO
kerorekcoknHassl (KHK) B kiteTke, rne nByxHureBoe cpeactso aiist RNAI conepxur
CMBICJIOBYIO HUTb, KOMILIEMEHTAPHYIO aHTHCMBICJIOBOM HUTH, IJI€ aHTUCMBICIIOBAsI HUTh

COIEPKUT y4acTOK, koMriemeHTapHbIl yacTu mMRNA, kogupyromieit KHK, raoe kaxnast HUTb
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UMeeT JJIMHY OT NpuOau3uTenbHo 14 no npubnusnrtensHo 30 HYKJIEOTHIOB, I7I€ IBYXHUTEBOE

cpencteo st RNAI1 npeacrasnero ¢popmyoit (I11):

CMBICJIOBAS S'np-Na-(X X X)i-No-YY Y -Np-(ZZ Z);-Na- ng 3’

AHTUCMBICIIOBAST: 3 np-No-(X'X'XW-No'-Y'Y'Y'-No'-(Z'Z"Z")-Na"- ng' §'
(111)

rae

KaXabii u3 1, j, k u | He3aBucumo pasusiercs 0 miu 1

KaXIIbIHA M3 Np, Ng U Ng', KQXKIBIA U3 KOTOPBIX MOXET MPUCYTCTBOBATDH HJIH OTCYTCTBOBATD,
HE3aBHCHMO TPEICTaBIIsAeT COOON BBICTYNAIOIIUIT HYKJICOTHU,

KaXXAbIH U3 p, q U q' He3aBUCUMO paBHsieTcs 0-6;

np' > 0, MpH 3TOM 1O MEHbIIEel Mepe OMH Ny’ CBSA3aH C COCEIHUM HYKJICOTHAOM
nocpenctsoM (HochopoTHOATHOI CBSI3H,

kaxabii Na vt Ny He3aBHCUMO MPENCTABIISIET COOOM OJIMTOHYKJICOTUIHYIO
NIOCJIEI0BATENbHOCTD, coiepsKalnyto 0-25 HyKII€OTHIOB, KOTOPBIE SIBJISIOTCS JTHOO
MoAM(ULMPOBAHHBIMY, THOO HEMOANDUIIPOBAHHBIMY, JTUOO0 UX KOMOMHALIUSAMHU, IPU 3TOM
KaXJasi IOCJIeJ0BaTEIbHOCTh COZIEPKUT MO MEHbLIEeH Mepe JBa HEOJMHAKOBO
MOAM(ULIMPOBAHHBIX HYKJIEOTUAA,

Kaxxabii Ny 1 Np' He3aBHCUMO MPENCTaBJIsIET COOOM OJIMIOHYKJIEOTHIHYIO
MOCJIeIOBATENbHOCTD, copepskailyto 0-10 HyKJI€OTHIOB, KOTOPBIE SBIISIOTCS JTHOO
MOIU(pULIUPOBAHHBIMY, THOO HEMOAM(PHULIMPOBAHHBIMU, JTMOO UX KOMOMHALIUIMU,

kaxabii 3 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' HezaBucumo npezactasisieT codoit
OZIMH MOTHUB C TPeMsl OIMHAKOBBIMH MOAH(PUKAINAMH TPEX MOCIENOBATENbHBIX HYKJICOTHIOB, U
rae Mmogudukanuu sapisitoTes 2'-O-metwin- wiu 2'-rop-mMmonudukamsamu,

mMoauduxanuu Np oTingaroTest ot Mmoaudukaunu Y, a Moguduxannu Np' OTIMYa0TCS OT
monudukauuu Y',

r7ie CMBICJIOBAsi HUTh COZIEPKUT IO MeHbLIeH Mepe oHy pochOpOTHOATHYIO CBSI3b, U

I7ie CMBICJIOBasi HUTh KOHBIOTMPOBAHA 110 MEHbIIEI Mepe C OJJHUM JIMTaHJIOM, I7ie
JIMTaHOM SIBJII€TCS] OJTHO MJIN HECKOJIbKO Mpon3BoAHbIX GalNAc, mpucoeqnHEeHHbIX
MIOCPEACTBOM ABYXBaJEHTHOIO MJI TPEXBAJIEHTHOTO PAa3BETBIEHHOIO JINHKEPA.

B eme ogHOM acriekTe HacTosiInee H300peTeHne npeaycMaTpusaet cpeactsa s RNAI,
HampuMep, AByXHHUTEBOE cpencTBo st RNAI, cnocoOHOe MHMHOUPOBATh 3KCIIPECCHIO
kerorekcokuHassl (KHK) B kiieTke, rne nByxHuteBoe cpeactso aiist RNAI conepxut
CMBICIIOBYIO HUTh, KOMILIEMEHTAPHYIO aHTHCMBICIIOBOH HUTH, TJIe aHTHCMBICIIOBAsI HUTh
COIEePKUT y4acTOK, koMriemeHTapHbIi yacTi mMRNA, kogupyromeit KHK, raoe xaxnast HUTH
UMeeT JUIMHY OT npubnm3uTensHo 14 no npubnmsnuTtensHo 30 HYKIEOTHIOB, IIe IBYXHUTEBOE

cpeacteo st RNAI npeacrasneno ¢popmydoit (I11):
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CMBICJIOBAS: 5'np-Na-Y Y Y -Na-ng 3
AHTHCMBICIIOBASL: 3'np-Na-Y'Y'Y'-Na-ng' 5" (Illa)
rae

KaXbII U3 Np, Ngq U Ng', KAKIBIA U3 KOTOPBIX MOXKET NPUCYTCTBOBATb UM OTCYTCTBOBATD,
HE3aBHCHUMO TPEICTABIISIET COOON BBICTYMAIOINUI HYKJICOTH,

KaXXABIN U3 p, ¥ ' He3aBUCUMO paBHsieTcs 0-6;

np' > 0, MPHU 5TOM 10 MEHBLIEH Mepe OJIMH Np' CBA3aH C COCEAHUM HYKJIEOTUIOM
nocpenctsoM (HochopoTHOATHOI CBSI3H,

kaxabii Na v N, He3aBHCUMO MPENCTaBJIsIET COOOM OJIUTOHYKJICOTUIHYIO
IIOCJIEI0BATEIBHOCTD, copeprkaiyto 0-25 HyKIeOTHIOB, KOTOPBIE SIBJISFOTCS OO
Moar(ULIMPOBAHHBIMY, THOO HEMOAUDUIIPOBAHHBIMH, JINOO HX KOMOMHALIMSIMHU, TTIPH STOM
Kak/1asi OCJIeI0BATENIbHOCTb COAEPKUT 110 MEHBLIEH Mepe JBa HEOAUHAKOBO
MOAN(ULMPOBAHHBIX HYKJIEOTHUAA,

kaxabii 13 YYY u Y'Y'Y' He3aBHCUMO mpencTaBisieT COO0M OMH MOTHUB C TPEMsI
OJIMHAKOBBIMU MOIU(UKALIMAMHU TPEX IOCIEN0BATENbHBIX HYKJICOTHUAOB, U I7ie MOAU(pHUKALIUN
aBysitoTcs 2'-O-metu- wi 2'-prop-MoaupUKaLsIMHI;

I7ie CMBICIIOBAst HUTh COZIEPIKUT IO MEHbIIeil Mepe oHy (HochOPOTHOATHYIO CBA3b, U

I7I€ CMBICJIOBasi HUTh KOHBIOTHPOBAHA MO MEHBIIEH Mepe C OJJHUM JINTAHJOM, 1€
JIMTaHIOM SIBJIIETCSI OJTHO WJIM HECKOJIbKO Mpou3BoAHbIX GalNAC, mprCOoeqUHEHHBIX
MIOCPENICTBOM JIBYXBAJIECHTHOTO MJIM TPEXBAJIEHTHOTO Pa3BETBICHHOTO JINHKEPA.

Hacrosimee n3o0pereHne Takke mpenycMaTpuBaeT KIETKH, BEKTOPHI, KJIETKH-X0351eBa 1
(apmaneBTHUECKHE KOMIIO3HIIUH, COAEpIKalle IByXHUTEBbIe cpencTna st RNAI cornacHo
HacToALIeMy H300pPETEHHIO.

B onHOM BapuaHTe OCYIIECTBIIEHHUS HACTOsIIee N300peTeHNe MPeayCcMaTpUBaeT
AByXHHUTeBbIe cpencTaa ans RNAI, Bkmouaromue cpencraa amst RNAI, npuBeneHHble B 1000
u3 Tabnwi 3,4, 5,6 u 7.

B onHOM BapuaHTe OCYIIECTBIEHMs KJIETKA COAEPKUT ABYXHUTEBOE CpeacTBo At RNALL

B npyrom BapuaHTe OCyLIECTBIEHHs BEKTOP KOAUPYET IO MEHbIIEH Mepe OJHY HUTb
ABYXHUTEBOTO cpenctna st RNAI, roe neyxauteBoe cpenctso st RNAI cogepkuT y4acTok
KOMILIEMEHTAPHOCTH O MeHbIIel Mepe kK 4acTu mMRNA, Koaupyroiiei KeTOreKCOKHHa3y, Ie
IBYXHHUTEBOE cpeacTBo ansi RNAI umeer anuny 30 map OCHOBaHHIA WM MEHEE, U TIe
nByxHUTeBOE cpenctBo st RNA1 HauenuBaercs Ha mRNA muist pacierienust. B
JOTIOJIHUTENILHOM BapHaHTE OCYIIECTBICHUs] Y4aCTOK KOMIUIEMEHTAPHOCTU UMEET JAJIUHY 10
MeHblLIel Mepe 15 Hykineotuaos. B npyrom Bapuante OCyLECTBICHHS Y4aCTOK
KOMIUJIEMEHTApPHOCTH UMeeT AuHy 19-21 nykneotun. B apyrom Bapuante OCyLE€CTBICHUS

KJICTKA COACPIKUT BEKTOP.
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B HEKOTOPBIX BapUaHTaxX OCYINECTBIEHUs ABYXHUTEeBOE cpencTBo 1t RNAIL mnn
KOMITO3ULIMIO, COZIEPIKALIYIO CPEACTBO HA OCHOBE MOAN(HUIIMPOBAHHOIO AHTHCMBICIIOBOTO
NOJIMHYKJIEOTH A, BBOAAT C MPUMEHEHNEM (papMalieBTUIeCKOH KOMITO3ULIUH.

B npeanouTuTenbHbIX BapHaHTaxX OCYLIECTBJICHUS IBYXHUTEBOE cpeaAcTBo s RNAI
BBOJISIT B pacTBOpe. B HEKOTOPBIX BapUaHTaxX OCYILECTBIEHUs ABYXHUTEBOE cpeacTBO st RNAI
BBOIAT B HeOy(epHOM pacTBope. B npyrom Bapuante ocymecTsieHus HeOyepHbIii pacTBOp
npeacTaBiseT coOol (PU3NOJIOrHIeCKUil pacTBOP WK BOAY. B 1pyroM BapuaHTe OCYIIeCTBICHUS
IByXHHUTEBOE cpeacTBo miisi RNAI BBomsT ¢ OydepHbiMm pacTBopom. B elie onHOM BapuaHTe
ocymIecTBIeHUs Oy(hepHbII pacTBOP CONEPIKUT arleTaT, IUTPAT, IPOJaMUH, KapOOHAT HITH
docdar nmm modyro X KOMOMHALMIO. B HEKOTOPBIX BapHaHTaxX OCyIIeCTBIEeHHs OyhepHbIi
pacTBOp mpencTasisier coboii pocdarHo-coneBoii Oydepusiii pactsop (PBS).

B npyrom acniekte Hacrosimee n3o0peTeHue MpeayCcMaTpUBaeT CrocoObl HHTHOMPOBAHMUS
skcnpeccuu kerorekcoknnassl (KHK) B knerke. CriocoObl BKIIFOYAIOT NPUBEEHNIE KIETKU B
KOHTaKT C ABYXHUTEBBIM cpercTBoM /it RNAI, ¢papmarieBTHuIeckoil KOMIO3UIUEeH,
KOMITO3ULIMEH, cofepakaliiell CpeicTBO Ha OCHOBE MOAU(HUIIMPOBAHHOTO aHTHCMBICIOBOTO
MOJIMHYKJIEOTH A, UM BEKTOPOM, cofepkaiiuM cpeactso aist RNAL, u noaaep:xanue
NOJTy4eHHOH KJIETKHU B TeUeHHe BpeMeHH, 1OCTATOYHOrO /Uil AOCTUXKeHUs paspyiueHust mRNA-
tpanckpunta rena KHK, nHrnOunpysi, Takum obpasom, sxcrpeccuro reaa KHK B kietke.

B omHOM BapuaHTe OCYIIECTBIICHHSI KJIETKa HAXOIUTCS B cyObekTe. B momonHuTenbHOM
BapUaHTEe OCYLIECTBIICHUs CyOBEKTOM SIBIISIETCS YeIOBeK. B omomHUTeIbHOM BapuaHTe
OCYIIECTBJICHUS CYyOBEKT CTpamaeT OT 3a00eBaHus, ACCOLMIPOBAHHOTO C KETOTEKCOKNHA30H.

B onHoM BapuanTe ocymectsieHus skcnpeccnio KHK HHruOupyroT no MeHblueii mepe
npubnmsurenbHo Ha 30%, nmpubnmsurensHo Ha 40%, npudnusurensHo Ha 50%,
npubnusuTenbHo Ha 60%, nmpubmmsurensHo Ha 70%, npubnusurensHo Ha 80%,
npubnusuTenbHo Ha 90%, npubnusurenbHo Ha 95%, npubnusurensHo Ha 98% unn
npubnusurensbHo Ha 100%.

B npyrom acnekre HacTosiee H300peTeHue MpeayCcMaTpUBaeT CIIOCOOBI JIeUeHUs
cyOBeKTa ¢ HapylIeHHeM, acCOLIMUPOBaHHbIM ¢ ketorekcoknHasoil (KHK), Bknrouaromue
BBEJICHHE CYOBEKTY TepaneBTHIecKH 3G (PEeKTHBHOrO KOIMYECTBA ABYXHUTEBOIO CPEACTBA AL
RNAI, KOMIo3uLuH, coaepskaeii CpecTBO Ha OCHOBE MOAM(DULIMPOBAHHOTO AaHTUCMBICIIOBOTO
HOJMHYKJICOTH 1A, WK (hapMaLleBTHIECKON KOMITO3ULNH, COIepIKaIeil IBYXHUTEBOE CPENICTBO
st RNAI, ocyiecTsiisisi, TAKUM 00pa3oM, JiedeHHue CyObeKTa.

B npyrom acniekre HacTosiee H300peTeHNe PenyCMaTPUBAET CIIOCOObI JISUSHHS
cyOBbeKTa ¢ HapyLIeHHeM, aCCOLMUPOBaHHBIM C keTorekcoknnaszoi (KHK), koTopeie BKIHOYaOT
TIOZIKOKHOE BBEJEHHE CyOBEKTy TeparneBTHIecK 3¢ (eKTHUBHOTO KOJIHYECTBA IBYXHUTEBOTO

cpenctea st RNAI, rae nByxHuteBoe cpenctBo st RNAI conep KUt CMBICIOBYIO HUTb U
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AHTHCMBICIIOBYIO HUTh, 00pa3yIoIiNe IByXHUTEBOH yUacTOK, I'7ie CMbICIIOBAs HUTh COAEPIKUT I10
MeHblIel Mepe 15 cMeXHbBIX HyKJI€OTHOB, OTJINYAIOLINXCS He Ooee YeM 3 HyKJIEOTHIaMH OT
000 u3 HykneotTuaHbix nocienosatenbHocTeld SEQ ID NO:1, SEQ ID NO:3 unmu SEQ ID
NO:5, a aHTUCMBICIIOBast HUTh COJAEPKUT 110 MEHbILIEH Mepe 15 CMEXHBIX HyKJIE€OTHIIOB,
OTJIMYAIOLINX CS1 He OoJiee YyeM 3 HYKIIEOTHIAMH OT HYKJICOTHIHBIX MocienosaTenbHocTel SEQ
ID NO:2, SEQ ID NO:4 unu SEQ ID NO:6, rne mpakTH4ecKy BCe HYKJIEOTHUIbI AaHTUCMBICIIOBOM
HHUTH UMEIOT MOAN(UKAIIHIO, BBIOPAHHYIO M3 TPYIIIBL, cocTosimei u3 2'-O-MeTni-MoauduKanim
u 2'-prop-monudukanmu, rae aHTUCMBICIOBasI HUTh CONEPKUT JiBe (HOCPOPOTHOATHBIE
MEKHYKJICOTHIHBIE CBS3H Ha 5'-KOHIe U 1Be (ochOopoTHOATHBIE MEKHYKICOTHIHBIE CBSI3H Ha
3'-KOHIIe, T7Ie MPAKTUYECKH BCe HYKJIEOTH bl CMBICJIOBON HUTU UMEIOT MOAH(DUKALIHIO,
BBIOPAHHYIO U3 IPyMIIbl, cocTosimeii 3 2'-O-metmn-moaudukauun u 2'-grop-moauduxanum,
I7ie CMBICJIOBAst HUTh COAEPKUT AB€ (PochOpOTHOATHBIE MEKHYKICOTHAHbIE CBSI3U Ha 5'-KOHLIE,
U IJie CMBICIIOBAasl HUTh KOHBIOTHPOBAaHA C OHUM HJIM HECKOJIbKIMHU npou3BoaubiMu GalNAc,
NPHUCOEANHEHHBIMU TIOCPEACTBOM Pa3BETBJIEHHOIO IBYXBAJIEHTHOTO UJIH TPEXBAJIEHTHOTO
JMHKepa Ha 3'-KOHLE.

B onHOM BapuaHTe OCYIIECTBIIEHHUs BCE HYKJIEOTHU bl CMBICJIOBOM HUTH U BCE
HYKJICOTH/IbI aHTHCMBICIIOBOH HUTH UMEIOT MOTU(PUKALIHIO.

B ogHOM BapnaHTe OCYIIECTBICHUS CYyOBEKTOM SIBIISIETCS YEJIOBEK.

B omHOM BapuaHTe OCYIIECTBIICHUs 3a00IeBaHNE, aCCOLIMUPOBAHHOE C
KETOT€KCOKHUHA30M, BLIOPAHO M3 TPYIIbI, COCTOSIICH U3 3a00JIeBaHUS TIEUEHH, TUCTUTHIEMUH,
HapYIICHUH MINKEMUYECKOro KOHTPOJIS, CepIeUHO-COCYIUCTOro 3a00IeBaHusl, 3a00IeBaHus
IMMOYCK, MeTa6OJ’II/I‘-IeCKOFO CUHAPOMA, ):[I/IC(I)YHKL[I/II/I AAUMOLUTOB, OTJIOXKEHUA BUCLIEPATIBHOTO
JKUPA, 0KUPEHUs], TUIIEPYPUKEMUH, TIOAATPBI, PACCTPOICTB MUILEBOrO MOBEACHUS U
YpEe3MEPHOro PUCTPACTHS K caxapy. B KOHKpeTHOM BapHaHTe OCYINECTBIEHHs 3a00IeBaHNe
NeYeHH IpesicTaBIsAeT cOO0H KUPOBOE NMepepoKAeHNe TIEYeHN 1/ UK CTeaTorenaTur. B npyrom
BapUaHTe OCYLIECTBJICHUS TUCIUNNAEMHs BbIOpaHa U3 IPYIIIbL, COCTOALIEH 13
TUINEPIUIUAEMHUH, BBICOKOTO ypoBHs xosecrepuna LDL, nuskoro yposns xonecrepuna HDL,
TUNEPTPUTITHLIEPUAEMUN U MOCTIPAaHANAIBHON THIIepTpUriauLepuaeMun. B eme ogHom
BapUAHTE OCYIIECTBIICHUs HAPYLIEHHE IITMKEMHYECKOTO KOHTPOJIS PEACTABIISIET COOOH
MHCYJIMHOPE3UCTEHTHOCTh W/MTH AuadeT. B TOMoMHUTEIbHOM BapHaHTe OCYIIECTBICHUS
CepAeUHO-COCYANCTOE 3a00IeBaHUE MPEACTABIISIET COOOM rUNEePTEH3UI0 1/ Wi AUCHYHKIIUIO
SH/IOTEJNAJIBHBIX KJIETOK. B ele oHOM BapuaHTe OCYIIEeCTBIICHHs 3a00JIeBaHNe MTOUEK BBIOPaHO
U3 TPYIIIbI, COCTOSIIIEH 13 OCTPOro HapyuieHust QyHKINU MOYeK, KaHAIbIIeBOW TUCHYHKIINU 1
MMPOBOCHAIUTEIbHBIX U3MEHEHU MMPOKCUMAJIbHbIX KaHAJIbLICB.

B onHOM BapuaHTe OCYIIECTBICHHSI IBYXHUTEBOE CpeAcTBO Aiisi RNAI BBOZST B 103€ OT

npubnusurensHo 0,01 Mr/kr 1o npubnusurensHo 10 Mr/kr uiam or npubnusuTensHo 1 Mr/kr no
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npubnuzurenpHo 10 Mr/kr. B npeanodTuTeIbHOM BapHaHTe OCYIIECTBICHHS ABYX HUTEBOE
cpencteo st RNAI1 BBozasAT B no3e npudiamsutesbHo 0,1 mr/kr, nmpubmusutenbho 1,0 Mr/kr wim
npubnuzuTenpHo 3,0 MI/Kr. B KOHKPETHOM BapuaHTe OCYIIECTBICHHS IBYXHUTEBOE CPEACTBO
st RNA1 BBOASIT B 103€ OT NMPUOMM3UTENBHO | MI/Kr 10 mpubau3uTensHo 10 MI/Kr.

B onHOM BapuaHTe OCYINECTBIICHUs ABYXHUTEBOE CpencTBO AJisi RNA1 BBOIST MOIKOXKHO
WJIA BHYTPUBEHHO.

B onHOM BapuaHTe ocyiecTBieH sl cpeacTBo Mt RNAI BBOAST AByMst WiiH OoJee
TO3aMH.

B erie onHOM BapuaHTe OCYIIECTBJCHHSI CIIOCOOBI TOMOJHUTEIHHO BKIIFOYAIOT BBEICHHE
CYyOBEKTY TOMOJHUTEIbHOIO TEPANIEBTHUECKOTO CPEACTBA. B HEKOTOPBIX BapHaHTaxX
OCYIECTBJICHHUS IOMOJIHUTEbHOE TEPANIEBTHUECKOE CPEICTBO BHIOPAHO U3 IPYIIbI, COCTOSIIEH
u3 uarunouropa HMG-CoA-penykrassl, cpenctsa aisi Tepanuu nuadera, runoTeH3UBHOTO

JIEKapCTBEHHOT'O CPENICTBA U pecBepaTpoda.

Kparkoe onucanue rpadgpuueckux MaTepuaion
Ha ¢gurype 1 nokazan metabonu3m GpyKTO3bI MO AEHCTBHEM KETOT€KCOKHUHA3bI U
MeTabOoJIU3M TIIFOKO3bI M (PPYKTO3BI MO IEHCTBHEM IeKCOKMHA3BL.
Ha ¢urype 2 nokaszan nopsgok pacnonoskenus 3k30H0B B rene KHK uenoseka st
MPOAYKTOB-TPAHCKPUINITOB KeTorekcokuHasbl A (NM_000221.2), ketorekcokuHazbsl C
(NM_006488.2) u BapuanTa Tpanckpunra X5 (XM _005264298.1).

IMoapoGHoe onucanue u3o0peTeHust

Hacrosimee n3o0pereHne npeaycMaTpruBaeT KOMIIO3ULMH, COAEPIKaIlie CPEeNCcTBa s
RNAI, Hanpumep, cpencTsa Ha ocHoBe AByxHHTeBOW IRNA, Hanenennsie Ha KHK. Hacrosiee
n300peTeHne TakKe NMpeayCcMaTpUBaeT CriocoObl MPUMEHEHNS KOMIIO3ULIUH COTIacCHO
HacTosLieMy n3o0pereHuto i nHruouposanus sxcnpeccuu KHK u st neuenust 3abonesanus,
HapyLeHui u/uimm coctosinuii, accounnpoBanHbix ¢ KHK, Hanmpumep, 3a00eBaHus ieueHN
(HampuMep, JKUPOBOTO NMEPEPOXKACHUS NIEUeHH, CTeaTorenaTuTa), AUCIUIUIeMUN (HarpuMmep,
TUNEePIUIUAEMHH, BICOKOTO ypoBHs xosectepuna LDL, Huskoro yposHs xonecrepuna HDL,
THIIEPTPUTITHLEPUIEMHH, TOCTIPAHANAIBHON THIIEPTPUTIIHLIEPUAESMIH ), HAPYIIEHUH
TJTUKEMUYECKOr0 KOHTPOJIs (HATpUMep, MHCYJIMHOPE3UCTEHTHOCTH, nuadeTa), CepaeuHO-
COCYIUCTOrO 3a00ieBaHus (HAMpUMEp, THIEPTEH3UH, AUCHYHKLNUN SHAOTENHATBHBIX KJIETOK),
3a0oneBaHus Movek (HarmpuMmep, OCTPOro HapyIIeHus (PyHKIMH MOYeK, KaHAJIbIEBOIl
AUC(YHKINH, TPOBOCTIAUTENbHBIX H3MEHEHU I IPOKCUMAIIbHBIX KAaHAJIBIIEB), META0OINYECKOrO
CUHAPOMA, I[I/IC(l)YHKLII/II/I AAUTIOLUTOB, OTJIOKCHUA BUCLIEPAJIBHOIO KUpA, OKUPCHUA,

TUIEPYPUKEMHH, TOAATPBL, PACCTPOICTB MUILEBOrO MOBEACHUS U YPE3MEPHOrO MPUCTPACTUS K
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caxapy (Khaitan Z. et al., (2013) J. Nutr. Metab., ID crateu 682673, 1-12; Diggle C.P. et al.,
(2009) J. Histochem. Cytochem., 57(8): 763-774; Cirillo P. et al., (2009) J. Am. Soc. Nephrol.,
20: 545-553; Lanaspa M. A. et al., (2012) PLOS ONE 7(10): 1-11).

I'er KHK (keTorekcoknHasbl) pacrojoXKeH Ha XpOMOCcOMe 2p23 1 KOAHPYeT
KETOTeKCOKMHA3Y, TAKXKe N3BECTHYIO Kak ¢ppykroknHasa. KHK snsercst pepmenToM
dochoTrpanchepasoli, mpu 3TOM B KauecTBe akientopa ¢pocdara Beictymnaer cimpt. KHK
NPUHAIIEKHUT K KapOoruapaTkuHazam cemeiicrea pudokunas (Trinh et al., ACTA Cryst., D65:
201-211). bputn uperTuduIMpoBaHsl 18e n30hopmsl kerorekcoknnasbl, KHK-A u KHK-C,
MoJTydaeMble B pe3yJIbTaTe albTepHaTUBHOTO crutaticnira mRNA nonHo# qimHbL. JTH
U30(OPMbI OTIUUYAKOTCS BKJIFOYSHUEM 3K30HA 3a 100 3¢ ¥ OTNIMYAIOTCs 32 aMHHOKHCIOTaMH
Mesxay nonoskeHussMu 72 u 115 (em., Hanpumep, ¢urypy 2). mRNA KHK-C skcnpeccupyercs
Ha BBICOKHMX YPOBHsIX, IPEUMYIIECTBEHHO B Ne4eHH, nouke 1 ToHkon kumke. KHK-C
XapakTepusyercst HaMHOTo Oonee HU3KoH Km 1uist cesi3piBanmst ¢ ppykrosoii, uem KHK-A, u
BCJIEZICTBUE 3TOTO SIBJIIETCS BBICOKOA(PPEKTUBHON B hochOopriIupoBaHUU NHUILIEBOH QPYKTO3BL.
ITocnenosarenbHocTh MRNA-Tpanckpunta KHK-C uenosexka MokHO HaliTH, Hanpumep, nox Ne
noctymna B GenBank GI: 153218447 (NM_006488.2; SEQ ID NO:1). ITocnenoBaTenbHOCTD
mRNA-tpanckpunta KHK-A dejoBeka MokHO HaiiTu, Harpumep, mox Ne noctyna B GenBank
GI: 153218446 (NM_000221.2; SEQ ID NO:3). ITpumensnu nocnenosareabHocTh mMRNA KHK
YeJioBeKa MOJHOH UIHHBI, NpeacTaBieHHyo noa Ne nocryna B GenBank GI: 530367552
(XM_005264298.1; SEQ ID NO:5) (¢purypa 2).

Hacrosiee uzobperenue mpeaycMaTpuBaeT cpeacTsa Ha ocHOBe iIRNA, koMmo3uimu u
criocoOs! MonynupoBanus skcripeccun rena KHK. B onpeneneHHbIX BapraHTax OCYINECTBIICHHS
sxcnpeccnto KHK cHipkaroT ninu uHruOupyor ¢ npumenenneM crerudrunoro nist KHK
cpencrsa Ha ocHoBe IRNA, uT0, TakiM 00pa3oM, MPUBOIUT K CHIDKEHUIO (och OpUITHPOBAHS
dpyxTo3sl 10 PpykTo30-1-hocdara u, TakuM 00pazoM, K IPERyNPEKACHUIO TTOBBILIEHUS
YPOBHEH MOYEBOH KUCJIOTHI U YCHJIEHUS JIUTIOreHe3a. TakuM 00pa3oM, HHrHOMpPOBaHUE
skcnpeccuu unu aktuBHocTH reHa KHK ¢ mpumenennem komnosuiuii Ha ocHoBe iIRNA
COTJIACHO HACTOSIIEMY H300peTeHHIO IPUMEHUMO B KaUeCTBE TePAINU AJIST CHHUOKEHUS
JIMIOTeHHbIX 3 (HEeKTOB MUILEBOH (GPYKTO3bI U MPEAYIIPEXKAESHHUS COMYTCTBYIOLIErO HAKOIIIEHUS
MOYEBOH KHCJIOTHI y CyOBbekTa. Takoe HHruOnpoBaHHe MPHUMEHUMO IJIsI JISYEHHS TAKUX
3a00eBaHUl, HAPYIIIEHUH W/WUITH COCTOSIHUHN, KaK 3a0o0JieBaHHe MeYeHU (HapuMep, SKUPOBOe
nepepoKAeHUEe MEeUeHH, CTeaTOreNnaTHT), TUCTUIUASMUs (HapuMep, THIEPIHITUASMUS],
BBICOKUI ypoBeHb xonectepuHa LDL, nuskuii yposens xonecrepuna HDL,
THIIEPTPUTTHIEePUAEMHUS, TIOCTIIPAHANATIBHAS THIEPTPUTIHLIEPUAESMIS ), HAPYLISHHUS
TIIMKEMHYECKOTO KOHTPOIS (HarnpuMep, HHCYJINHOPE3UCTEHTHOCTh, AHA0eT), CepAeyHO-

cocynuctoe 3abojieBaHue (Hanpumep, TUepTeH3Hs1, TUCHYHKIHS SHAOTEIHATbHBIX KJIETOK),
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3aboneBaHue nMovek (HampuMep, OCTpoe HapyieHue PyHKIUU MOYeK, KaHAJbIIeBast
IUC(YHKLMS, TPOBOCTIATUTEIbHBIC H3MEHEHHS TPOKCUMAJIbHBIX KaHAJIBLIEB), META0OIHMUECKUN
CUHIIPOM, TUCHYHKIIHUS aJUMOLUTOB, OTJIOKEHHE BUCLEPATBHOTO )KHPA, OXKUPEHHE,
THIEPYPUKEMHUSL, TIOJIarpa, PacCTPONCTBA MHUILEBOTO MOBENECHUS U UpE3MEPHOE MPUCTPACTUE K

caxapy.

I. Onpenenenns

Jnst Toro, 4To0bI HaCTOsIIEe H300peTeHHEe MOKHO ObLIO OoJiee JIErKO MOHSITh, BHAYA e
JlaHbI OTIPENIEIeHUs] HEKOTOPbIM BbIpakeHHsiM. Kpome Toro, cieayer OTMETHTb, YTO BO BCEX
Cllydasix MepeurciIeHus] 3HAYSHUsI WK AUana3oHa 3HAUYeHU I mapaMeTpa rnoapa3yMeBaroT, 4ToO
3HAYEHUS M JTUAMA30HbI, TPOMEKYTOYHBIE [0 OTHOLIEHHIO K MEePEUNCICHHBIM 3HAYSHHSIM, TAKKe
MOJIPa3yMEBAKOTCS KAK YaCTh HACTOSIIETO U300PETEHHSI.

®opMy eNMHCTBEHHOTO YHCJIa UCIONB3YIOT B TaHHOM JOKYMEHTE JUIst 0003HAYCHHS
OJTHOTO WJIM HECKOJIbKHX (T. €. 10 MEHbIIel Mepe OJJHOr0) rpaMMaTHUeCKUX 0OBEKTOB CTaThy. B
Ka4decTBe MPUMepa, "3J€MEHT" O3Ha4aeT OJUH 3JIEMEHT WM HECKOJIBKO 3JIEMEHTOB, HallpuMep,
MHO>KECTBO 3JIEMEHTOB.

BripaskeHue "BKIFOYAOIMUNA" UCIOMB3YIOT B JAHHOM JOKYMEHTE AJis1 0003HAUEHUS
(bpassl "BKIIOUAIOLIHI Oe3 OrpaHUYeHUs" ¥ UCTIOIB3YIOT B3aUMO3aMEHSIEMO C HE.

Bripaskenue "unn" UCMOMB3YIOT B TJAHHOM JAOKYMEHTE s 0003HAUEHHS BhIPAsKEHUS
"w/unu" U UCTIONIB3YIOT B3aUMO3aMEHSIEMO C HUM, €CJIM KOHTEKCT SIBHO HE YKa3bIBaeT HHOE.

Kaxk ncnonpsyercs B nanaom nokymente, "KHK" oTHOCHTCS K K€TOreKCOKHHA3HOMY
reny wu 6enky. KHK Takxe n3sectHa kak ¢ppykroknHasa. Beipakenne "KHK" Bxmouaer KHK
YeJIOBeKa, AMUHOKHCIIOTHYIO M MOJIHYIO KOAUPYIOMIYIO TOCIEI0BATEIbHOCTD AJIsl KOTOPOH
MOXXHO HaiiTh, Harpumep, nox Ne nocryna B GenBank BC006233. ITocnenoBarenbHOCTD
mRNA-tpanckpunta KHK-C yenoseka MoxHO HaiTu, Hanpumep, moa Ne noctyna B GenBank
GIL: 153218447 (NM_006488.2; SEQ ID NO:1). ITocnenoBaTenbHOCTb, 00OpaTHO
koMmriementrapsas SEQ ID NO:1, npeacrasnena nox SEQ ID NO:2. [TocnenoBaTeabHOCTb
mRNA-Tpanckpunta KHK-A 4enoBeka MokHO HaiTh, Harpumep, mox Ne noctyma B GenBank
GI: 153218446 (NM_000221.2; SEQ ID NO:3). ITocienosaTeabHOCTb, 0OpaTHO
komriementapras SEQ ID NO:3, npeacrasnena nox SEQ ID NO:4. [TocnenoBaTeapbHOCTD
mRNA-tpanckpunta KHK 4enoseka nmonHo# ninuHbl npeacrasieHa mon Ne qoctyna B GenBank
GI: 530367552 (XM_005264298.1; SEQ ID NO:5). ITocnenoBatenbHOCTh, 0OpaTHO
komriementapras SEQ ID NO:5, npencrasnena nox SEQ ID NO:6. [TocnenoBaTeapHOCTD
mRNA KHK mpimm (Mus musculus) MoxkHO Haiiti, Hanpumep, mox Ne nocryna B GenBank
GL:118130797 (NM_008439.3; SEQ ID NO:7), a 00paTHO KOMILJIEMEHTapHasi

nocnegosarenbHOCTh npeactasieHa noa SEQ ID NO:8. TTocnenosarensnocts mMRNA KHK
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kpoichl (Rattus rattovorus) moxxHO Halith, HarpuMmep, nox Ne nocryna B GenBank GI:126432547
(NM _031855.3; SEQ ID NO:9), a ee 00paTHO KOMIUIEMEHTAPHAS TOCIEI0OBATEIBHOCTD
npexncrasiena nox SEQ ID NO:10. ITocnenosarenprocts Bapuanta X1 mRNA KHK makaxa-
kpaboena (Macaca fascicularis) MoxHO HaiiTu, Harpumep, moa Ne nocrymna B GenBank
G1:544482340 (XM _005576321.1; SEQ ID NO:11) unu GI, a ee 06paTHO KOMIUIEMEHTapHast
nocaenosarenpbHOCTh npeactasieHa nmox SEQ ID NO:12. [TocnenosarenbHOCTh BapuaHTa X3
mRNA KHK makaka-kpaboena (Macaca fascicularis) MoskHO HaliTH, Hanpumep, o Ne
noctyna B GenBank GI:544482340 (XM _005576321.1; SEQ ID NO:325) unu GI:, a ee obpatHo
KOMITJIEMEHTapHas rocienoBaTenbHOCTh pencrasieHa nog SEQ ID NO:326. JlonoaHuTEIbHbBIE
npumepsl nocnenosarenbHocTeil MRNA KHK nerkonocTynHbl Ipu UCMONBb30BAHUT
obmenoctynHbix 0a3 nanHbix, Hampumep, GenBank, UniProt, OMIM, u BebG-caliTa npoekrta mno
pacuudpoBke renoma Macaca.

Kaxk ucnosnb3yercst B JaHHOM JOKYMEHTe, "LiesieBasi 10CIe0BATEIbHOCTD" OTHOCUTCS K
HEMPEPBIBHOW YaCTH HYKJIEOTUIHON MOCIEN0BATEIbHOCTH MOJIeKyibl MRNA, 00pa3oBaHHOI B
npouecce TpaHckpunuuu rena KHK, B Tom uncne k mRNA, koTopas sBisieTcst IpOIyKTOM
npoueccunra PHK nepBu4HOro npoaykra TpaHCKPUIILIUU.

Kak ucronb3yercss B JaHHOM IOKYMEHTe, "1eieBasi oCIeA0BaTeIbHOCTh" OTHOCUTCS K
HETPEPHIBHOM YaCTH HYKJIEOTUIHON MOCe0BaTeIbHOCTH MOJiekyibl MRNA, 00pa3oBaHHOII B
npouecce Tpanckpunimu reHa KHK, B Tom yncie k mRNA, kotopast siBisieTcst IpOayKTOM
nponeccunra PHK nepsuuHoro npoaykra tpanckpunuud. B omHOM BapuaHTe OCyIIECTBIICHUS
1eJieBast YacTh ITOCIEI0BATEIbHOCTH OyIeT O MeHbLIeH Mepe JOCTATOUHO AJTMHHOM IUIS TOTO,
4TOOBI CJIYKUTh B Ka4eCTBe cyOcTpara st ynpasisiemoro iRNA paciuernieHus B 3TOW 4acTH
WJIH PSIZIOM € 3TOM YaCThIO HYKJIEOTHAHOM MOCIEN0BATENbHOCTH MOJIeKyJIbl MRNA,
o0Opa3oBaHHOI1 B mpouecce Tpanckpumniwn rera KHK.

IleneBas mocnenoBaTeIbHOCTD MOKET UMETh JUITMHY MPUOIM3UTENBbHO 9-30 HYKJI€OTHIOB,
HanpuMep, UIMeThb JIMHY npubnusurensHo 15-30 nykneorunos. Hanpumep, nenesas
MOCJIEIOBATEIbHOCTh MOYKET UMETh NJTMHY npubnusurenbHo 15-30 nykneorunos, 15-29, 15-28,
15-27, 15-26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 18-30, 18-29, 18-
28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-30, 19-29, 19-28, 19-27, 19-26,
19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-29, 20-28, 20-27, 20-26, 20-25, 20-24,20-
23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, unu 21-22
HYKJICOTHUAA. I[I/IaHaSOHbI 1 JJIUHBL, IPOMEXKYTOYHBIC IO OTHOIICHUIO K NEPEYNCIICHHBIM BbILIEC
AMAara3oHaM M JUIMHAM, TAaKXKe PACCMATPHUBAIOTCS KaK YacTh HACTOSLIETrO H300PETeHHUS.

Hcnonb3yemoe B JaHHOM TOKYMEHTE BbIpaskeHHUe "HUTb, CONeprKaIuas

MOCJIEA0BATEIbHOCTL" OTHOCUTCS K OJIMTOHYKJIEOTHIY, COEpIKAIEMY LieTb HyKI€OTUAOB,
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KOTOpasi ONHMCHIBAETCS MTOCIIEOBATENIEHOCTBIO, 0003HAYAEMOM € HCIIOIB30BAHUEM CTAHAAPTHOM
HOMEHKJIATyPbI HYKJICOTH/IOB.

Kaxpgeni uz "G", "C", "A", "T" u "U", xak npaBuyio, 03Ha4aeT HyKJIEOTUA, KOTOPbIN
COOTBETCTBEHHO CONIEPKUT TYaHWH, LIUTO3UH, aJeHUH, THMUIIUH U YPALUJI B Ka4eCTBE
ocHoBanusi. OgHAKO, OyIeT MOHSITHO, YTO BhIpaskeHue "puboHyKIeoTHx" Wi "HyKIeoTHs"
TaK)k€ MOKET O3HauaTh MOAN(UINPOBAHHBIN HYKJI€OTH I, OoJIee MoagpOoOHO OMMCAHHBIIN HIDKE,
WM UMUTHPYIOLIUH 3aMeHsIoIui GpparMeHT (cM., Hanpumep, Tadnuiy 2). Crenuaaucty B
TaHHOW 00JIACTH XOPOIIO U3BECTHO, YTO I'YaHHH, [IUTO3HH, aJeHUH U YPALII MOTYT OBITH
3aMeHeHbI JPYTrUMH (HparMeHTaMH MPAKTUIECKU Oe3 H3MEHEHUs! CBOMCTB CrIapUBaHHS
OCHOBAHU OJIMTOHYKJIEOTHUJIA, COAEPIKALIEr0o HYKJIEOTU I, HECYLIUI TaKOW 3aMEeHSIO LU
¢parment. Hanpumep, 6e3 orpaHuyeHus, HYKJISOTH, COAEPKAIUNA HHO3UH B KAYECTBE
OCHOBAHUA, MOXET O6paSOBbIBaTb napy OCHOBaHUI1 C HYKJIICOTHAaMH, COACPIKAIUMHA aACHUH,
UTO3MH WK ypauui. CrefoBareibHO, HYKJIEOTH b, COAEpIKallie YPallil, T'YaHHH WIH aJIeHHH,
MOTYT OBITh 3aMEHEHbI B HYKJICOTHAHBIX MocienoBaTenbHoCTsIX dSRNA, npencraBieHHbIX B
HaCTOALIeM H300peTeHNH, HyKJICOTHAAMH, COJepP KALIMHU, HalIpUMep, HHO3UH. B npyrom
npuMepe afieHuH U LUTO3UH B TIOOOM MECTe OJIMTOHYKJIEOTH A MOTYT ObITh COOTBETCTBEHHO
3aMEeHEHbI T'YAaHWHOM U YPAaLIIOM ¢ 00pa30BaHWEM HEOIHO3HAUHBIX nap ocHoBaHui G-U ¢
nenesoid mMRNA. [TocienoBaTebHOCTH, COAepIKalIie TaKHe 3aMEHSIOIIe (PparMeHTBHI,
HOAXOJAT IJIsI KOMITO3ULUN B CIIOCOOOB, MPENCTABICHHBIX B HACTOSIIEM H300PETEHHUH.

Bripaxxenus "IRNA", "cpencto aist RNAL", "cpencrBo Ha ocHoBe iRNA", "cpencTso
nnst PHK-unTepdepenumn wnn "manas naruoupyromas PHK" nnm "siRNA", ucrionbiyemsie B
TaHHOM HOKYMEHTE B3aNMO3aMeHsIeMO, 03Ha4aloT CPpeAcTBO, Kotopoe conep:xkut PHK B Tom
3HA4YEeHUH, B KOTOPOM 3TO BBIPA)KEHHUE ONPENeIeHO B JaHHOM JIOKYMEHTE, U KOTOpOe
ornocpenyer HauenenHoe paciiernienne PHK-TpanckpunTa nocpeacrsom nytu ¢ yuacruem PHK-
UHAyLupyeMoro komruiekca caitnencunra (RISC). iRNA ynpasisier crieliudMuHbIM B
OTHOLIEHUH [TOCIIeIOBATENLHOCTH pa3pyieHrneM mRNA rnocpencTBoM nporecca, U3BeCTHOTO
kak PHK-unTepdepenuns (RNA1). iRNA monynupyer, HanmpuMep HHTHOUPYET, SKCIIPECCUIO
KHK B knieTke, HarpuMep B KJIETKE B CyOBEKTE, TAKOM Kak CyOBEKT-MIIEKONHUTAIOIIEE.

B onHOM BapuaHTe OCyIIECTBIEHHsI CPENCTBO Ha ocHOBEe iIRNA coryacHO HacTosIeMy
n300peTeHnIo BKIrouaeT ogqHonuTeByo PHK, koTtopast B3auMoneicTByer ¢ LeneBoi
nocnegosarenbHocThi0 PHK, Hanpumep, uenesoii nocnenosarensHocThio mMRNA KHK,
ynpagysis pacinervienueM 1enesoit PHK. He skenast orpaHn4MBaTHCS KakoOH-THO0 TeopHei,
NpeANoJararoT, yTo AynHHas npyxHuteBast PHK, BBeneHHas B kjieTkH, pa3pymaercs 10 siRNA
suaonykieas3oit Il Tuna, ussectHoit kak Dicer (Sharp et al. (2001) Genes Dev. 15:485). Dicer,
bepmenT, nmonobHbIi pubonykiease Il Tuna, obecneunBaer mpoueccuHr dSRNA 1o kopoTkux

unrepdepupyromux PHK nnuHoit 19-23 maps! ocHOBaHMH ¢ XapakTepHbIMH 3'-BBICTYIIAMH U3
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nByx ocHoBanmii (Bernstein, et al., (2001) Nature 409:363). siRNA 3arem Brirouarorcs B PHK-
UHIYLUpYyeMbIi komruiekce caitneHcunra (RISC), B KOTOpOM 0Of1Ha UM HECKOJIBKO XEJIHUKa3
packpyuuBaroT Ayruiekc siRNA, 4To mo3BOJISIET KOMIJIEMEHTaPHON aHTUCMBICIIOBON HUTH
yHIpaBisiTh pacno3naBanueM mumeHu (Nykanen, et al., (2001) Cell 107:309). ITocne cBsi3bIBaHUS
¢ cooTBeTcTBYMOMmEH HeneBoit mMRNA oxgHa uimu Heckonbko 3HI0HYKIea3 B RISC pacmensitor
MUIIeHb 1 nHAyKuuu caitnencunra (Elbashir, et al., (2001) Genes Dev. 15:188). Takum
00pa3oM, B OJHOM acrekTe HacTosiliee n3odpeTeHre oTHocuTes kK omHoHuTeBOM PHK (siRNA),
00pa30BaHHOI BHYTPH KJIETKH, KOTOpasi ciocodcTByeT obpasoBanuio komriekca RISC mist
OCYILECTBJICHHUS cailieHCHHra 1eneBoro rexa, T. €. reHa KHK. CoorBercTBeHHO, BRIpaskeHHE
"siRNA" Tak:ke UCTIOIB3YIOT B JAHHOM JOKYMeHTe aJisi 00o3HaueHusi iIRNA, onrcaHHO BbILe.

B npyrom BapuaHTe OCYLIECTBIECHHUS CPenCcTBO Ha OcHOBE IRNA MOXKeT npencTaBisTh
coboit onHoHNUTEBYIO SIRNA, KOTOPYIO BBOZST B KJIETKY WJIM OPTaHU3M JUJIsi ”HTHOUPOBaHUS
neneBoil MRNA. OnHoHuTEBBIE cpencTBa Ha OCHOBE IRNA CBSI3BIBAIOTCS € SHAOHYKJIIEa30H
RISC Argonaute 2, kotopas 3areM pactieruisier ueiaeByro mRNA. Onnonnresbie siRNA, kax
npaBuIIo, copepkar 15-30 HyKJI€OTHAOB U ABJSIIOTCA XUMUUECKH MOIU(DUIIUPOBAHHBIMH.
Konctpynposanue u rectupoBanne ogHoHUTEBbIX SIRNA onucansl B marente CIIIA Ne 8101348
u B Lima et al., (2012) Cell 150: 883-894, nmosmHoe conep;kaHue KaKIOro 13 KOTOPBIX
HACTOSIIUM BKJIFOYEHO B IAHHBIH JTOKYMEHT IPH MOMOIIH CChUIKH. JIF0ObIe aHTHCMBICIIOBbIE
HYKJICOTUAHBIE TIOCIIE0BATEIbHOCTH, ONMCAHHBIE B JAHHOM JJOKYMEHTE, MOJKHO IIPUMEHSThH B
KadyecTBe onHOHUTEBOH SIRNA, KoTOpasi onrcaHa B JAHHOM JIOKYMEHTE HITH KOTOpast
XUMHUYECKU MOIU(PUIIIpOBaHa criocobamu, onucaHHbiMu B Lima et al., (2012) Cell 150;:883-
894.

B npyrom BapuanTe ocymectsieHus: "IRNA" nist npuMeHeHHs B KOMIO3HULIMSX, My TIX
NPUMEHEHUsI U criocobax CoryacHO HacTosmeMy n3o0pereHmto spisiercs nsyxHuresoil PHK, u B
JaHHOM JOKYMEHTE €€ Ha3bIBaIOT "IBYXHUTEBBIM cpencTBoM At RNA1L", "Monekynoi
nByxHutesoit PHK (dsRNA)", "cpenctBom Ha ocHoBe dSRNA" unn "dsRNA". BripakeHue
"dsRNA" oTHOCHUTCS K KOMIUIEKCY MOJIEKYJl pUOOHYKJIEMHOBON KUCIIOTHI C TYIIJIEKCHOM
CTPYKTYpPOH, COAep:KaleMy B aHTUIIAPAJUIENIbHBIE U IPAKTUYECKU KOMIJIEMEHTAPHbIE HUTH
HYKJICMHOBOH KHUCIIOTBI, pACCMaTPUBAEMble KaK UMEIOIIHE "CMBICIIOBYIO" U "aHTHCMBICIIOBYIO"
opueHTauuu no otHoweHuo k nenesoii PHK, T. e. reny KHK. B HekoTopeIx BapuaHTax
OCyIleCTBJIeHUsT HacTosiinero n3ooperenus neyxuutesas PHK (dsRNA) ununmupyer
paspyenue nenesoit PHK, nanpumep, mRNA, nocpeacTsom mexaHnsma
MOCTTPAHCKPHUIILIMOHHOTO CailJIeHCUHTa '€HOB, Ha3bIBA€MOTr'o B JaHHOM JlokyMeHTe PHK-
unrepdepenueit, i RNAI, nnn iRNA.

Kaxk npaBusio, 60BIIMHCTBO HYKJICOTHAOB KaXA0H HUTU MOJieKyJibl dSRNA sBISIFOTCS

pI/I6OHy1(.]'IeOTI/IL[aMI/I, HO, KaK HOI[pO6HO OMHUCAHO B JAHHOM NOKYMCHTEC, KaKAasi HUTb UJIN obe
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OHU MOTYT TaKXXe CONEP>KAaTh OJUH UJIM HECKOJIBKO HYKJIEOTUIOB, HE SIBJIAIOIINXCS
pUOOHYKJICOTHAAMHU, HATIPUMED, 1€30KCUPUOOHYKIEOTHU I 1/ U MOAU(DULIUPOBAHHBIH
Hykjeotua. Kpome Toro, ucnoip3yeMoe B JaHHOM OMHCAHUU "CpencTBo Ha ocHoBe iIRNA"
MOXET COAEPKaTh PUOOHYKJICOTUABI C XUMUUECKUMH MOAU(PUKALUAME; CPEACTBO HA OCHOBE
iRNA MOkeT IMeTh 3HaYUTEIbHbIE MOAU(PHUKALIH HECKOJIbKIX HYKJIEOTHIOB.

Hcnonb3yemMoe B JAaHHOM JOKYMEHTE BbIpaskeHHe "MOIU(PUIIMPOBAHHBIN HYKJIEOTH"
OTHOCHUTCS K HYKJICOTHIY, HE3aBUCUMO HMEIOLIeMy MOIU(PHLINPOBAHHBIN CaxapHbIA (parMeHT,
MOAM(ULHPOBAHHYIO MEKHYKICOTHIHYIO CBSI3b M/ MOTU(PHUIUPOBAHHOE HYKICOTHIHOE
ocHoBanue. Takum oOpa3zoM, BeIpakeHHe "MOAN(PHULNPOBAHHBIA HYKJICOTH " OXBATHIBAET
3aMeHbl, 10OaBJICHHS WIN YAAJICHUs1, HapuMep, (PyHKIIMOHAIBHOH Pyl WIIK aTOMA, B
MEKHYKJIICO3UAHBIX CBSI35IX, CAXapHBIX (PparMeHTax WM HYKJIEOTHIHBIX OCHOBAHMUSX.
Monudukanuy, MOaXoAAINe sl IPUMEHEHUS B CPEACTBAX COIIACHO HACTOALIEMY
M300peTeHHUIO, BKJIIOYAIOT BCE TUITBI MOAU(UKALIUH, PACKPBITHIX B JAHHOM JIOKYMEHTE MU
M3BECTHBIX U3 YPOBHS TeXHUKH. JIt0ObIe Takue MOnUUKALIUY, KOTOPBIE IPUMEHSIOTCS B
morekyne tuna siRNA, oxBaueHs! BelpaxkeHueM "cpenctso anst RNA1" B KOHTEKCTe TaHHbIX
onucaHusi 1 (HOPMYJIbl U300PETEHHSI.

JIyTIIeKCHBII y4acTOK MOKET UMETh JIF0OYIO AJTHHY, KOTOPAs IIO3BOJISIET OCYIECTBIIATh
cnenuduueckoe paspyiuenue xkenaemoii nenesoit PHK nmocpeactsom nyTu ¢ yuactrem RISC, u
MOJKET BapbUPOBATh MO JJUHE B JUANa30HE OT MPUOIU3UTENBHO 9 10 36 map OCHOBaHUH,
HanpuMep, IMeThb JUTMHY npubmusutensHo 15-30 map ocHOBaHUH, HaPUMeEp, UMETh IITHHY
npubnmsurensHo 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, unu 36 nap OCHOBaHMIA, KaK, HATIPUMED, IJIUHY NpudbnuszureabHo 15-30,
15-29, 15-28, 15-27, 15-26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 18-
30, 18-29, 18-28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-30, 19-29, 19-28,
19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-29, 20-28, 20-27, 20-26, 20-
25, 20-24,20-23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, unu 21-
22 mapel OCHOBaHUM. /lnana3oHel U JUIMHBL, IPOMEKYTOYHBIE 10 OTHOLIEHHUIO K NEPEUUCIEHHBIM
BBILIE AMAINIA30HAM U AJMHAM, TaKXKe PaCCMaTPUBAIOTCS KaK YacTh HACTOALIErO H300peTeHHUs.

JBe HUTH, 00pa3yroIIUe AYIUIEKCHYIO CTPYKTYPY, MOTYT SIBJISITBCS PA3JINUHBIMH YaCTIMHU
onHol Oomnbiueit monexyisl PHK i oHu MoryT siBIsiTbest oTnenbHbIME Montekynamu PHK. B
TeX CJIy4asix, KOrJa 1B HUTH SBIISFOTCS YaCThIO OTHOM OOJbIIeH MOJIEKYJIBI U, CIIeA0BATENIbHO,
COEIMHEHbI HETIPEPBIBAIOILEICS [ETbI0 HyKJIEOTHIOB OT 3'-KOHIIa OAHOM HUTH 10 5'-KOHIA
COOTBETCTBYIOIIEH NPYroi HUTH, OOPa3yIOLINX NYIUIEKCHYIO CTPYKTYPY, COSAMHUTENBHYIO I1eTlb
PHK nassiBator "netneit mmibku". TleTns mmuabku MOXKET ComepKaTh 10 MEHbIIEeH Mepe
OJIMH HECIMapPEHHBIN HYKJIeOTU . B HEKOTOPBIX BapuaHTax OCYLIECTBJICHUS METJIS MIMUIbKU

MO2KET COAEPKaTh MO MEHBLIEH Mepe 2, IO MEHbIIEH Mepe 3, IO MEeHbIIEH Mepe 4, IO MEHbLIEH
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Mepe 5, o MeHbLIel Mepe 6, 0 MEeHbIIEeH Mepe 7, O MEeHbLIEH Mepe 8, 0 MeHbLIel Mepe 9, o
MmeHblIel Mepe 10, no meHbineit mepe 20, o MeHblIel Mepe 23 mnu OoJiee HeCTTaPEHHBIX
HYKJICOTU/IOB.

Ecnu nBe npakTuyecku kommeMeHTapHble HUTH dSRNA 00pa3oBaHb! OTAEIbHBIMU
monekyiamu PHK, To 3Ti Moniekyibl He 00s13aTeNbHO TOIDKHBI, HO MOTYT OBITh COEIMHEHBI
KOBAJICHTHO.

B Tex ciy4asix, Korja Be HUTH COeMHEHbI KOBAJICHTHO HHBIM 00pa3oM, HeXKeln
HETPEePbIBAOIIEHCS LIETbI0 HYKJIEOTHUAOB OT 3'-KOHLIA OAHON HUTHU A0 S'-KOHIA
COOTBETCTBYIOIIEH NPYroi HUTH, 0Opa3yIoMKX OYIUIEKCHYIO CTPYKTYPY, TO COEIUHUTEIBHYIO
CTpyKTypy HaszbiBatoT "nunkepoM”. Hutu PHK moryT umers onuHaxoBoe Wi pa3HOE YUCIIO
HYKJICOTUA0B. MakCUMallbHOE KOJMUYECTBO Map OCHOBAHUII AABJIETCS KOJIUUYECTBOM
HYKJIEOTHIOB B caMOil kopoTkoii HUTH dSRNA 3a BbIMeTOM JTH0OBIX BBICTYIIOB, KOTOPBIE
IPUCYTCTBYIOT B AyIuiekce. [lToMmumo nymnekcHoil cTpykTypsl, iIRNA MoxkeT conepskaTrb OIUH
WJIA HECKOJIbKO HYKJIEOTUAHBIX BBICTYIIOB.

Hcnonp3zyemoe B JTaHHOM TOKYMEHTE BbIpAXKEHHUE "HYKJICOTHUIHBIN BBICTYN" OTHOCUTCS
1O MEHbIIEH Mepe K OHOMY HECIIaPEHHOMY HYKJIEOTUAY, KOTOPBIH BbIAAETCS U3 AYIUIEKCHOM
ctpykTypbl iIRNA, Hanpumep, dsSRNA. Hanpumep, ecnu 3'-koHer| ogHoi HUTH dSRNA BeIXOIUT
3a Mmpezessl 5'-KOHIa pyroi HUTH HIIH HA00OPOT, TO 00pa3yeTcss HyKJICOTUAHBIN BBICTYII.
dsRNA mokeT comepskaTh BBICTYII, COCTOSIIHMI MO MEHbLIEH Mepe U3 OHOI0 HYKJIEOTH/IA, B
Ka4eCTBE aJIbTEPHATUBBI, BHICTYII MOXKET COZIEPKATh MO MEHbINEH Mepe 1Ba HYKJIEOTHUA, T10
MEHBLIEN Mepe TPU HyKJIE€OTH/Ia, IO MEHbLIEH Mepe YeThbIpe HYKJIEOTHAA, 10 MEHBIIEH Mepe
ISITh HYKJIEOTHOB Win Oonee. HykII€OTHIHBIN BBICTYI MOKET COAEPKaTh aHAJIOT
HYKJIEOTHIA/HYKJIE031/1a, B TOM YHCIIE 1€30KCHHY KICOTHUI/HYKJICO3 I, I COCTOSATD U3 HETO.
BoIicTyn(BBICTYITBI) MOXKET(MOTYT) HAXOAUTHCS B CMBICJIOBOI HUTH, aHTUCMBICJIOBON HUTH I
mo0boii ux komOuHauu. Kpome Toro, Hyki1eoTHa(HYKIEOTH/bI) BBICTYIIAa MOKET(MOTYT)
IPUCYTCTBOBATh Ha 5'-KOHIIE, 3'-KOHIE UM 000MX KOHLIAX aHTUCMBICIOBON JINOO CMBICIOBOM
HuTH dSRNA.

B onHOM BapuaHTe ocyuiecTsieHHs! aHTUCMBICTOBast HUTh dSRNA conepskut 1-10
HYKJIEOTUIOB, Harpumep, 1, 2, 3,4, 5,6, 7, 8, 9 unu 10 HYKJI€OTHAOB, BHICTYMAIOINX Ha 3'-
KOHIIe W/uin S'-koHIe. B oHOM BapuaHTe ocyIecTBiIeHHs cMbIcioBast HUTh dSRNA conepsxut
1-10 nykneorunos, Hanpumep, 1,2, 3,4, 5, 6, 7, 8, 9 wu 10 HyK1€0THAOB, BRICTYMAIOIINX Ha 3'-
KOHLE 1/uin 5'-koHUe. B apyroM BapuaHTe OCyIIeCTBICHHUS OAHH HIIH HECKOJIBKO HYKJICOTHIOB
BBICTYIIA 3aMEHEHbI HYKJICO3HATHO(OChATOM.

"3arynneHHbli kKoHen" WK "Tynoi KoHel" 03Ha4aeT, 4TO Ha 3TOM KOHIIE IBYXHUTEBOTO
cpencrBa Ha ocHOBe IRNA HeT HecrapeHHBIX HYKJIEOTH/IOB, T. €. HET HYKJIEOTHIHOIO BBICTYIIA.

Cpencrso Ha ocHOBe IRNA "¢ TynbeiMu koHamu" npeacrasisier coboit dsSRNA, koTopast
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SBJISIETCS JIBYXHUTEBOM 110 BCEH CBOEH JJIMHE, T. €. He UMeeT HYKJIEOTUAHOTO BLICTYIIA Ha
KaKoM-JInOO KoHIle MoJieKyJibl. CpencTsa Ha ocHOoBe IRNA cOriacHo HacTOSIIEMY U300PETEHHIO
BKJIFOUAIOT CpecTBa Ha 0cHOBe iIRNA ¢ HYKJICOTHHBIMHU BBICTYIIAMHU Ha OJJTHOM KOHIIE (T. €.
CPEACTBA C OJHUM BBICTYTIAIOLINM U OJHUM TYIBIM KOHILIOM) UJIH C HYKJIEOTUIHBIMU BBICTYTIAMH
Ha 00OMX KOHILIAX.

Beipakenne "aHTUCMBICTIOBAst HUTH" WM "HAMPABIAOINAS HUTh" OTHOCUTCSI K HUTH
iRNA, Hanpumep, dsSRNA, koTopasi COTepKUT y4acTOK, MPAKTHUECKH KOMILIEMEHTAPHBIN
neneBoil nocnenosarenbHocTH, Hanpumep, mRNA KHK. Mcnonb3yeMoe B JaHHOM TOKYMEHTE
BbIpa)KEHUE "y4aCTOK KOMIIJIEMEHTAPHOCTH' OTHOCUTCS K Y4aCTKY Ha aHTHCMBICIIOBOM HUTH,
NPAKTHYECKH KOMIUIEMEHTApPHOMY MOCJIEIOBATEIbHOCTH, HAIIPHMeED, LIeNeBOH
MOCJIEI0BATENbHOCTH, HAIPUMED, HyKJleoTuaHON nocnenosarenbHoctu KHK, koTopas
OIpeziesieHa B JaHHOM JJOKyMeHTe. B Tex ciyuasix, Korzna y4acToK KOMITJIEMEHTapHOCTH He
TIOJTHOCTHIO KOMITJIEMEHTAPEH 1IeJIeBO ITOC/IeI0BaTEIbHOCTH, BO BHYTPEHHUX WJIM KOHLIEBBIX
y4acTKax MOJIEKYJIbl MOTYT NIPUCYTCTBOBATh OmnOkY crnapuBanus. Kak npasuio, Haubonee
JOIyCTUMBIE OIINOKHU CITAPUBAHMS HAXOSTCS B KOHIIEBBIX YUaCTKaX, HAIPUMeEp, B Mpeaenax S,
4, 3 wnu 2 aykneotunos S'- u/unu 3'-koHua iRNA.

Beipakenue "cMbICIOBas HUTH" MK "COMPOBOXKIAIOIIAS HUTh", UCIIOIB3yEeMO€E B TAHHOM
IDOKYMEHTe, OTHOCUTCS K HUTH iIRNA, KOTOpasi COnep KUT y4acTOK, MPAKTUIECKU
KOMIUIEMEHTAPHBINA Y4aCTKy aHTHCMBICJIIOBON HUTH, B TOM 3HaY€HHH, B KOTOPOM 3TO BBIPAKEHHE
OIpeeNIeHO B JAaHHOM JOKYMEHTE.

Hcnonbpzyemoe B TaHHOM TOKYMEHTE BbIpa)K€HHE "yH4aCcTOK pacIleruieHnss" OTHOCUTCS K
y4acTKy, KOTOPBII HENOCPEACTBEHHO IPHIIeraeT K caifty pacmerienus. CaliT paciierieHus
SIBJISIETCSI CAUTOM MHULICHHU, IO KOTOPOMY IMPOUCXOAUT PACIICIUICHHUE. B HEKOTOPbIX BaprUaHTax
OCYIIECTBJICHHUS YYaCTOK PACIIEIUIEHHUs COIEPXKUT TPU OCHOBAHMSI Ha TFOOOM M3 KOHLIOB caiiTa
pacIeruIeHus], KOTOPbIH HETIOCPEICTBEHHO IpUJIeraeT K HeMy. B HEKOTOpbIX BapuaHTax
OCYIIECTBJIEHHUS YYaCTOK PACIIEIUIEHHUs COIEPKUT ABa OCHOBAHUS Ha JIFOOOM M3 KOHIIOB caiiTa
pacIerUieHus], KOTOPbIH HEMOCPEACTBEHHO MpUileraeT kK HeMy. B HEeKOTOpbIX BapuaHTax
OCYIIECTBJIEHUs paclielyieHue caiiTa, B YaCTHOCTHU, IPOUCXOJUT B CaliTe, rpaHHYAILEM C
Hykieotuaamu 10 u 11 aHTHCMBICIOBON HUTH, M YHACTOK PACLIEIITIEHUS] COAEPKUT HYKJIEOTUABI
11,12 u 13.

Hcnonp3zyemoe B TaHHOM TOKYMEHTE BbIpaXKeHHE "KOMITJIEMEHTapHbIN", eClTn He
YKa3aHO MHOEC, IMPHU UCIIOJB30BAHUU IJIA OIIMCAHUSA HepBOfI HyKJ'IeOTHI[HOﬁ IIOCIICAOBATCIIBHOCTHU
IO OTHOLICHHUIO KO BTOPOI HYKJICOTHIHOW MOCIIEA0BATEIBHOCTH O3HAYAET CIIOCOOHOCTh
OJIMTOHYKJICOTU/IA FITU MTOJIMHYKJIEOTHA, COAEPIKAIIEro MePBYI0 HYKJIEOTHIHYIO
IIOCJIEI0BATEIBbHOCTD, THOPUIN3NPOBATHCS 1 00Pa30BBIBATh NYIUIEKCHYIO CTPYKTYPY NpU

OMPEACIICHHBIX YCJIOBUAX C OJIMTOHYKJICOTUAOM UJIU MOJIMHYKJIICOTUAOM, COACPIKALINUM BTOPYHO
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HYKJICOTUAHYIO MOCIIEIOBATEIbHOCTD, KaK OYAET MOHSITHO CIeLUAUCTY B JAHHON 00JIacTH.
Taxue yciioBusi, HAPUMEP, MOTYT OBITh )KECTKHMHU YCJIOBUSIMH, TAE KECTKUE YCIOBUS MOTYT
Bkmo4ath: 400 MM NaCl, 40 MM PIPES, pH 6,4, 1 MM EDTA, 50°C unu 70°C B Teuenue 12-16
4acoB C MOCJIEAYIOIINM OTMbIBaHUEM (cM., Hanpumep, "Molecular Cloning: A Laboratory
Manual, Sambrook, et al. (1989) Cold Spring Harbor Laboratory Press). MokHO IpUMEHSITH
ApPYyTHe YCIOBUS, TaKUe KaK (PU3HOJIOTHUECKH COOTBETCTBYIOIIHE YCIOBHSI, KOTOPbIE MOTYT
BCTpeYaTbcs B opranuzme. CrienuanucT B JTaHHOW 00IaCTH CMOKET ONpeneuTh HabOop YCIOBHIA,
HanboJiee MOAXOMSALIUX )i TECTUPOBAHUST KOMILUIEMEHTAPHOCTH JIBYX IMOCJIEI0BATEIbHOCTEN B
COOTBETCTBUU C KOHEYHBIM MPUMEHEHHEM MMOPUIN3UPOBAHHBIX HYKJICOTHIOB.

Kommnemenrapubie nocnenosatenbHocT B iIRNA, Hanpumep, B dSRNA, onrcanHoi# B
JaHHOM JIOKYMEHTE, MPeNyCMaTPUBAIOT 0Opa30BaHUE Map OCHOBAHUN OJUTOHYKJICOTHAA UITH
MOJINHYKJIEOTUIA, COAEPIKALIETro NEPBYIO MOJUHYKJICOTUAHYIO MOCIE0BATEIbHOCTD, U
OJINTOHYKJIEOTHU/IA WJIH MOJUHYKJIEOTHIA, COEPKAILEro BTOPYIO HYKJICOTHIHYIO
MOCJIEIOBATEIbHOCTD, TI0 BCEH JUIMHE OJJHOW WJIM O0EUX HYKJIEOTUIHBIX MOCIEIOBATEIbHOCTEH.
B nmaHHOM JOKyMEHTE TaKue MOCIEe0BATEIbHOCTH MOTYT HAa3bIBATHCS "TIOTHOCTHIO
KOMIUIEMEHTAPHBIMU" 110 OTHOLIEHHIO IPYT K ApyTy. TeM He MeHee, eCiii B JAHHOM JIOKYMEHTE
NEPBYIO TIOCIE0OBATEIbHOCTD HA3bIBAIOT "MPAKTUUIECKH KOMIUIEMEHTAPHOU" 0 OTHOLIEHHUIO KO
BTOPOH MOCJIEIOBATEIbHOCTH, ABE MOCIEOBATEIbHOCTH MOTYT OBbITh TIOJTHOCTBIO
KOMILIEMEHTAPHBIMU WJIA B HUX MOJKET MPOUCXOAMTh OIIUOOYHOE CrIapUBaHHe OIHOMN MJTH
HECKOJIbKHX, HO, KaK MpaBuiio, He Oosee S5, 4, 3 uiau 2 map OCHOBaHMIA MPH THOPUIN3ALINH C
oOpa3oBaHueM ayruiekca pasmepom 10 30 map OCHOBaHH ¢ COXpaHEHUEM MTPH STOM
CHOCOOHOCTH K THOPHIU3ALUH B YCIOBUSIX, HAOOJIee COOTBETCTBYIOIIUX UX KOHEYHOMY
NPUMEHEHHIO, HAITPUMEP, MHIHOUPOBAHUIO SKCIIPECCHH T'eHA MTOCPENCTBOM MyTU C Y4aCTHEM
RISC. Onnako, ecnu ABa ONUTOHYKJIEOTHAA TPEeAHA3HAYEHBI 00Pa30BBIBATH PH MHOPUAN3ALIUN
OJIVH WJTU HECKOJIBKO OTHOHUTEBBIX BBICTYTIOB, TO TAKUE BBICTYIIbI HE OYAYT CUUTATHCS
omuOKamMH CrIapUBaHUS MPUMEHUTENILHO K ONPEACIIEHUIO KOMILIEMEHTapHOCTH. Hanpumep,
dsRNA, coneprxariasi OAMH OJIMTOHYKJIEOTH]] C JUTMHOH B 21 HYKJIEOTH U JpyTOi
OJIUTOHYKJIEOTH] C JJIMHOM B 23 HYKJICOTUAA, T1ie Ooee NINHHBIA OJMTOHYKJIEOTH CONEPIKUT
NOCJIEI0OBATEIbHOCTD U3 21 HYKJICOTH/IA, KOTOPAst MOJHOCTHIO KOMILIEMEHTapHa Oosee
KOPOTKOMY OJIMTOHYKJIEOTHUIY, MOKET IPH 3TOM Ha3bIBATHCS "TOJTHOCTHIO KOMILIEMEHTAPHOM"
ITs1 IeJIeH, OTTMCAHHBIX B JAHHOM JIOKYMEHTE.

"KommuiemeHTapHbIE" MOCIEA0BATENBHOCTH, KaK UCIIONB3YETCsl B JAHHOM JIOKYMEHTE,
MOTYT TaK)Xe CONEpKaTh HEYOTCOH-KPUKOBCKUE Mapbl OCHOBAHHUI M/UJTH Mapbl OCHOBAHMIA,
00pa30BaHHbIEC U3 HE BCTPEUAIOLIUXCS B IPUPOJE U MOTU(PULIUPOBAHHBIX HYKJIEOTHIOB, WJIH
MOTYT OBITh MOJTHOCTBIO OOPA30BaHBI U3 HUX B TOW Mepe, B KOTOPO BBIMOJIHSIFOTCS

BBILICYKA3aHHbIC Tpe6OBaHI/IH 10 OTHOIIEHHIO K UX CITOCOOHOCTH K r1/16p1/1):[1/13au1/11/1. Takue
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HEyOTCOH-KPHUKOBCKHE Napbl OCHOBAHUH BKIIIOYAIOT, 0€3 orpaHuyeHus, HeoqHo3HauHele G:U
WJIA XyTCTUHOBCKHUE Napbl OCHOBAHUH.

BoIpaskenust "koMIuieMeHTapHbIH", "MOTHOCTBIO KOMITJIEMEHTAPHBIN" U "IPaKTUYECKH
KOMIUIEMEHTApHBINA" B JAHHOM JOKYMEHTE MOKHO MPUMEHSTh 10 OTHOIIEHUIO K COOTBETCTBUIO
OCHOBAHUI MEKIY CMBICIIOBOI HUTBIO U aHTUCMBICTIOBOM HUTBIO dSRNA miu mesxny
AHTHCMBICJIOBOH HUTBIO CpencTBa Ha ocHOBe iIRNA U 1eeBoil mocienoBaTesIbHOCThIO, KaK
OyIeT NOHSTHO U3 KOHTEKCTa X MPUMEHEHNS.

Kaxk ucronb3yercst B JaHHOM JOKYMEHTE, OJUHYKIEOTH A, "TIPAaKTHIECKH
KOMITJIEeMEHTapHbIi 1o MeHbLIel Mepe yactu" MatpruuHoii PHK (mRNA), otHOCHTCS K
MOJIMHYKJIEOTUAY, MPAKTUYECKU KOMIUIEMEHTapHOMY cMeskHOoM yacTu mRNA, mpencrasnstomeit
unrepec (Hanpumep, mRNA, konupyromeit KHK). Harpumep, monuHykieoTun sBisercs
KOMILIeMeHTapHbIM 1o MeHb1el Mepe yactu mRNA KHK, ecnu nocnenosarenbHOCTb
NPaKTUYECKU KOMILIEMEHTapHa HenpepbiBatowieiica yactu mRNA, kogupyromei KHK.

Kax npasuio, OOJBIINHCTBO HYKJIEOTHIOB KaKA0H HUTH ABJISIIOTCS pUOOHYKIIEOTHIAMH,
HO, KaK MOopOoOHO OMMCAHO B JAHHOM JIOKYMEHTE, Ka)/1asi HUTh UK 00€ OHU MOTYT TaKXe
COZIeP>KaTh OAUH MJIM HECKOJIbKO HYKJIEOTUIOB, HE SIBJIAIOLINXCS] pUOOHYKJIEOTHAAMH,
HaIrpuMmep, Ae30KCUPUOOHYKIIEOTH I W/Miu MOA(UIIPOBaHHBIN HykiIeoTun. Kpome toro,
"iIRNA" MoxeT conepkaTh pHOOHYKJICOTUIBI C XUMUUYECKUMU Moaudukanusmu. Takue
Moan(HKaLNI MOTYT BKJIFOYATh BCE TUIIBI MOAM(UKAIINH, PACKPBITHIX B JAHHOM JOKYMEHTE HIIN
W3BECTHBIX B JTAHHOM 00nacTH TeXHUKH. JII0ObIe Takne MOAU(UKALIH, KOTOPBIE HCIIOIB3YIOTCS
B MoJtekysie IRNA, oxBauens! BeipaxkeHneM "IRNA" B KOHTEKCTE TaHHBIX OMUCAHUS U (OPMYIIBI
N300peTeHus.

B onHOM acriekTe HaCTOSIIero H300peTeHNs CPEICTBO IS IPUMEHEHUs B criocodax u
KOMITO3UIIMSX COIACHO HACTOAIIEMY H300pETEHHIO MTPEACTaBIsIET COO0I MONeKyTy
OJHOHUTEBOT'O aHTHCMBICIIOBOTO OJIMTOHYKJIEOTH A, KOTOpas HHruoupyer neneByro mRNA c
MIOMOLIBIO MEXaHNU3Ma aHTHCMBICIIOBOIO HHI'HONpOoBaHUsA. MoJieKyia OTHOHUTEBOTO
AHTHCMBICJIOBOTO OJIMTOHYKJIEOTHAA KOMIUIEMEHTapHA MOCAeI0BATeIbHOCTH B LieseBoil mRNA.
OnHOHUTEBbIE AHTUCMBICJIOBBIE OJMIOHYKJIEOTHIbI MOTYT MHTMOUPOBATH TPAHCIISILIUIO
CTeXHOMETPHYECKHM 00pa3oM MmyTeM criapuBaHust ocHoBaHuil ¢ mRNA u pusmdeckoro
HapyLIeHUs] MeXaHn3Ma Tpancisiuuy, cM. Dias, N. et al., (2002) Mol Cancer Ther 1:347-355.
Monekyna ONHOHUTEBOIO aHTUCMBICIOBOTO OJIUTOHYKJIEOTHIA MOXKET UMETh AJIUHY OT
npubau3uTeNbHO 15 1o npubnusnuTensHO 30 HYKJICOTHIOB U UMETH ITOCIIEIOBATENbHOCTD,
KOMILIEMEHTapHYIO LeJIeBOI nociaenoBaTeabHoCcTH. Hanpumep, Mosiekyia OHOHUTEBOTO
AHTHCMBICJIOBOTO OJIMTOHYKJICOTHAA MOXKET COAEPKaTh IOCIE0BATEIbHOCTD, KOTOpasi

COIEPIKUT IO MEHbLIeH Mepe mpudam3utenpHo 15, 16, 17, 18, 19, 20 unmu Oosiee CMEXKHBIX
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HYKJIEOTHOB U3 JIFOOOH M3 aHTHUCMBICIIOBBIX ITOCIIEI0BATEIbHOCTEH, OMMCAHHBIX B JAHHOM
JOKYMEHTE.

BripakeHue "MHruOupoBaHue", NCMONIb3yeMOE B JAHHOM JJOKYMEHTE, UCIIONb3YIOT
B3aMMO3aMEHsIeMO CO "CHIkeHueM", "caitnencuHroM”, "mogasnenunem"”, "cynpeccueit” u
APYTUMH NOAOOHBIMH BBIPAXKEHHUSIMU, U OHO BKJIFOUAET JIFOOOH YPOBEHb HHIMOMPOBAHMUS.

®paza "unrnduposanue sxcrpeccurt KHK", ncnonp3yemasi B JaHHOM TOKYMEHTE,
BKJIFOYaeT HHrubupoBaHue sxcnpeccuu moodoro rena KHK (takoro kak, Hanpumep, ren KHK
mbiy, reH KHK kpoicel, ren KHK o6e3bsiabt unu ren KHK uenoBeka), a Takke BAPHAHTOB HIIH
myTaHTHBIX (popMm rera KHK, xonupyromero 6enox KHK.

"NUurubuposanue skcnpeccun rena KHK" Bkrovaer nmo00it ypoBeHb HHTHOUPOBAHHUS
rena KHK, Hanmpumep, no MeHblIel Mepe 4acTU4HYyIO cynpeccuro skcnpeccun rena KHK,
TaKylo Kak HHrHOMpOBaHHE MO MEHbLIeH Mepe MpUONN3UTENbHO Ha 5%, 1O MeHbIIel Mepe
npubnusurenbHo Ha 10%, o MeHbInel Mepe npubausuTenbHo Ha 15%, o MeHbIneil Mepe
npubnusuTenbHo Ha 20%, o MeHblel Mepe NpubIn3uTeNbHO Ha 25%, 10 MeHbIIel Mepe
npubnausuTenbHo Ha 30%, o MeHblel Mepe NpuOIN3UTeNbHO Ha 35%,110 MeHblIeH Mepe
npubnuzurensHo Ha 40%, MO MeHbIIeH Mepe MpUOIU3UTENBHO Ha 45%, O MeHbIIeH Mepe
npubnm3uTenbHo Ha 50%, O MeHbIIel Mepe MPUOIU3UTENhHO Ha 55%, 1O MeHbLIel Mepe
npubau3uTenbHo Ha 60%, O MeHbIIel Mepe MpUOIU3UTEIbHO Ha 65%, IO MeHbIIel Mepe
npubnuzutespbHo Ha 70%, O MeHbIIIelH Mepe MpUOIU3UTENBHO Ha 75%, 1O MeHbIIelH Mepe
npubnmsuTensHo Ha 80%, o MeHbIel Mepe mpuOIu3UTeIbHO Ha 85%, 1O MeHbLIeH Mepe
npubnmsuTensHo Ha 90%, o MeHblnel Mepe npubausuTenbHo Ha 91%, o MeHbIuel Mepe
npubau3uTenbHO Ha 92%, o MeHbluel Mepe npudIusuTeIbHO Ha 93%, 1o MeHbIuel Mepe
npubnusuTenbHO Ha 94%, o MeHbInel Mepe IpuOIu3UTeNbHO Ha 95%, 1o MeHbIuel Mepe
npubIN3UTENbHO Ha 96%, O MeHbIel Mepe NpubIu3UTeIbHO Ha 97%, 10 MeHbIlel Mepe
npubIu3uTENbHO Ha 98% niu 1o MeHbInel Mepe NpubIusuTenbHO Ha 99%.

Oxcrnpeccuro rera KHK MoHO orieHMBaTh, NCXOS U3 YPOBHS 1000 NepeMEeHHOM,
cBsi3aHHOM ¢ akcnipeccueii reHa KHK, nanpumep, yposast mRNA KHK wnnu yposns Oenka KHK.
WHrubuposaHne MOKHO OLIEHUBATD 110 CHIDKEHHIO a0COIFOTHOTO MJIM OTHOCUTENIBHOTO YPOBHS
OJIHOM WJIM HECKOJIBKUX M3 3TUX MEPEMEHHBIX 110 CPABHEHUIO C KOHTPOJIbHBIM YPOBHEM.
KOHTpOJIBHBIM YPOBHEM MOKET OBbITh JIFOOOH THII KOHTPOJIIBHOTO YPOBHS, KOTOPBII HCTIONB3YIOT
B JaHHOH 00JIACTH TEXHUKH, HAIIPUMeP, HCXOAHBIH YPOBEHb 10 BBEAECHUS JO3bI WIIH YPOBEHb,
OTIpeeNIeHHBIH Y CXOHBIX CyOBEKTa, KIETKH WIH 00pasna, KOTopble He oOpadoTaHb! TN
00paboTaHbl KOHTPOJIEM (TaKHUM KaK, HAalpUMep, KOHTPOJIb TOJBKO ¢ Oy(hepoM Ui KOHTPOJIb C
HEaKTHBHBIM CPENICTBOM).

B ogHOM BapuaHTe OCYILECTBJIEHHS 110 MEHbILIEH Mepe YaCTUUHYIO CYIIPECCHUIO

skcnpeccun reHa KHK onenuBarot no cHmxkenuro konuuectsa mRNA KHK, koTopyro MoxHO
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BBIICJIUTh U3 TIEPBO KJIETKHU WM TPYIIIbI KJIETOK MJIH BBIIBUTD B IEPBOM KJIETKE HIIH TPYIIIE
KJIETOK, B KoTOopoii TpaHckpubupyercs red KHK u kotopas Obuta o6paborana Takum o0pasom,
yro skcnpeccus reHa KHK uHrubupyercs no cpaBHEHHIO CO BTOPOH KJIETKOM MU TPYMIOH
KJIETOK, MPAKTUYECKU UICHTHYHOM NMepBOH KIIETKE MJIM TPYIIIE KJIETOK, HO KOTOpas He Oblia
obpaboraHa mog0OHBIM 00pa3oM (KOHTPOJIbHBIE KiieTKH). CTerneHb HHrHOUPOBAHUS MOKHO

BbIPa3suTb B BUJEC

{mRNA B KOHTPOAbHbIX KneTKax)—(mMRNA B 06paboTaHHbIX memax)* 100%
{mRNA B KOHTPOABHBIX KNETKAX)

®pasza "npuBeneHne KJIETKH B KOHTAKT CO CpeACTBOM Ha ocHOBe iIRNA", Takum Kak
dsRNA, ucrions3yemMasi B JaHHOM AOKYMEHTE, BKIIFOUAET MIPUBEACHNE KJIETKU B KOHTAKT JIFOOBIM
BO3MOXKHBIM criocobom. ITprBeneHne KIeTKky B KOHTAKT CO CPeACTBOM Ha ocHOBe IRNA
BKJIFOUAeT MPUBECHUE KIETKH B KOHTAKT ¢ iIRNA in vitro miu npuBeneHne KIETKH B KOHTAKT C
iRNA in vivo. [IpuBeneHne B KOHTAKT MOKHO OCYIIECTBJISITh HEOCPEACTBEHHO UJIH
onocpenosanHo. Takum obpazom, Harrpumep, cpeacTso st RNA1 MOXXeT IpUBOAUTHLCS B
(u3nUecKuil KOHTAKT C KJIETKOH HHANBUAYYMOM, OCYILIECTBISIIOIIUM CIIOCO0, UJIH, B KAUeCTBe
aNbTepHATUBBI, CPEACTBO HA OCHOBE iIRNA MOXHO MOMECTUTh B 0OCTAHOBKY, KOTOpas IIO3BOJIUT
CPEACTBY BIOCIEICTBUU NPUNUTH B KOHTAKT C KJIETKON WM MOCIY>KUT IPUYUHON 3TOMY.

IIpuBeneHue KJIETKU B KOHTAKT iN Vilro MO>KHO BBIIOJHATH, HAIIPUMEp, MTyTeM
MHKYOMPOBaHMS KJIETKH CO cpecTBOM Ha ocHOBe iIRNA. TIpuBeneHue KIeTKH B KOHTAKT in vivo
MOYKHO BBITIOJTHSTh, HATIPUMeEP, ITyTEM BBEICHUS HHBEKIHeH cpeacTsa Ha ocHoBe iIRNA B TkaHb,
B KOTOPOH HaXOAUTCs KJIE€TKA, U PsIOM C HeH MU IIyTeM BBEIEHUsI HHBEKLNEH CPeACTBa Ha
ocHoBe iIRNA B apyryro o0nacts, HanpuMep, B KPOBOTOK UIIM MOIKOYXKHOE MMPOCTPAHCTBO, TaK,
YTO CPEACTBO OyJeT BIIOCIEACTBUN JOCTUTATh TKAHHU, B KOTOPOIH HAXOAUTCS KIJIETKA, KOTOPYIO
HeoOXOAMMO MPUBECTH B KOHTAKT. Hampumep, cpenctBo Ha ocHoBe iIRNA MokeT comepxkathb
nurasg, Hanpumep, GalNAc3, koTopelii HarpasisieT cpeacTBo Ha ocHoBe iIRNA k mecry,
NPECTABIAIOLIEMY HHTEpEC, HaIIpUMep, K MeYEeHH, U/UIIU MOXKeET ObITh COeIMHEHO ¢ HUM. Taxxke
BO3MOKHBI KOMOMHALIMU CITIOCOOOB NMPUBEAEHUS B KOHTAKT in vitro u in vivo. Hanpumep, kietky
TaK)ke MOKHO MPUBOANTD B KOHTAKT CO CpencTBOM Ha ocHOBe iIRNA in Vitro U BIIOCIEICTBUH
TPaHCIUIAHTUPOBATb CYOBEKTY.

B onHOM BapuaHTe OCYIIECTBICHUS NIPUBEACHIE KIETKH B KOHTAKT ¢ iIRNA BKiItOUaeT
"BBeneHue" uiu "noctaBky iRNA B kiieTKy" myTeM CTUMYJISILIMU WM OCYIIECTBICHUS
noryiommeHus: uiu adbcopOiuu B kieTky. AdcopOiust wiu nornomeHne iRNA mosker
IPOHUCXOAUTH IMTOCPENICTBOM CAMOCTOSATENbHBIX TU(P(Y3NOHHBIX HITH AKTUBHBIX KI€TOYHBIX
IPOLIECCOB MU MPH MOMOIIY BCIIOMOTATEIbHbIX CPENCTB M ycTpoiicTB. Benenne iRNA B
KJIETKY MO’KHO OCYILIECTBIIITH in vitro u/nnm in vivo. Haipumep, B ciiydae BBeeHUS in vivo

1RNA MOXHO BBOIUTH HHBEKIMEH B ONPEIeTICHHBIN YYaCTOK TKAHHU WJIK BBOAUTH CHCTEMHO.
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JlocTaBKy in Vivo Take MOKHO OCYIIECTBJIATH C TOMOIIBIO CHCTEMBI JOCTABKH HA OCHOBE OeTa-
TJIFOKaHa, Takon Kak onrcaHHas B mateHTax CIIIA NeNe 5032401 u 5607677 u nybnukauuu
nareHta CIITA Ne 2005/0281781, nonHoe copepskaHie KOTOPHIX HACTOSIIUM BKJIIOUEHO B
JAHHBIN JOKYMEHT IPU MIOMOLIY CCbUIKH. BBeieHNe B KJIETKY 1n Vilro BKJIIOUAET U3BECTHBIE U3
YPOBHS TEXHHUKH CIIOCOOBI, TAKHE KaK 3JIeKTpornopauus 1 sunodexuuns. JlonomHuTenbHbIE
IIOIXOZIbI ONTUCAHBI B JAHHOM JJOKYMEHTE HI)KE W/ U3BECTHBI U3 YPOBHS TE€XHHUKH.

Bripaxxenne "nmunmnnas Hanouactuua” nwin "LNP" o3HauaeT Be3ukysy, comepKamyro
JIMITUAZTHBINA CJION, HHKATICYIUPYIOIIHH (papMalieBTHUECKH aKTHBHYIO MOJIEKYJTy, TAKYIO KaK
MOJIeKyJ1a HyKJIEUHOBOH KHCIOThL, Hanpumep, iIRNA wmn nmasmuga, ¢ KoTopoi
Tpanckpuoupyercst IRNA. LNP onmncanel, Hanpumep, B natentax CIITA NeNe 6858225,
6815432, 8158601 u 8058069, nonHoe conepkaHre KOTOPBIX HACTOSLIUM BKIIFOUEHO B TaHHBIN
JOKYMEHT IIPU ITOMOLIY CCBUIKH.

Kaxk ucnosb3yercsi B JaHHOM JOKYMEHTe, "cyObekT" mpencrasisier coOO0i JKUBOTHOE,
TaKo€ KaK MJIEKOIHTAOIIEE, B TOM YHUCIIE MPUMAT (TaKOW KaK 4eJOBeK, IPUMAT, OTIMYHBII OT
YeJIOBeKa, HarpuMep, 00e3bsiHa U IIUMIIAH3€), OTIMYHOE OT MPUMATa KUBOTHOE (TaKOe Kak
KOpOBa, CBUHBS, BepOIIOJ, JIamMa, JIOLIA(b, KO3a, KPOJIUK, OBLIA, XOMSIK, MOPCKasi CBUHKA, KOIIIKa,
cobaka, KpbICa, MBILIb, JIOMAAb U KUT) WM NITHLA (HApUMep, YTKa Wi rych). B BapnanTe
OCYILECTBIICHUSI CYOBEKTOM SIBJISETCS UEJIOBEK, TAKOH KaK YeJIOBEK, MOTYyYArOIIUH JIeUeHHE HITH
OLIEHMBAEMbIN B OTHOIIEHHNH 3a00IeBaHsI, HAPYIIECHUS H/UJIH COCTOSTHUS, Ha KOTOpoe Oyaer
OKa3bIBaTh ONaronpusiTHoe Bo3nelicTeue cHikeHune skenpeccnn KHK; yenosek, moxBep:xeHHbIH
PHCKY BO3HUKHOBEHHsI 3a00JIeBaHUs, HAPYLISHUS FITH COCTOSIHUS, Ha KOTOpoe OyeT OKa3bIBaTh
OnaronpusTHOE BO3EHCTBHE CHIYKEHHE HKCIPECCHN KETOIeKCOKMHA3DI, YeJIOBEK C
3a0oneBaHneM, HAPYLIEHHEM UJIH COCTOSTHHEM, Ha KOTOpoe OyeT OKa3blBaTh OJIaronpusTHOE
BO3/IEHCTBUE CHIKEHUE HKCIIPECCUN KETOT€KCOKHUHA3BL.

Kaxk ncnosnb3yercst B JaHHOM JOKYMEHTE, BbIpaXKeHUsl "OCYLECTBICHUE JIEYeHUs" UIIN
"nedeHne" OTHOCATCS K OJIArONPHUATHOMY WM KeJTaeMOMY Pe3yJbTaTy, BKIKOYaroLeMy, 6e3
OrpaHUYeHHUs1, OOJIerdYeHne Uil yMEHbIIeHHe HHTEHCUBHOCTH OHOTO MJIM HECKOJIBKUX
CHMIITOMOB, aCCOLIMMPOBAHHBIX C HEXKENAaTeNbHON akTHUBaLel KeTOreKCOKIMHA3bI (HarpuMmep,
3a0oeBaHus NeueHH (HapuMep, SKHPOBOTO EPEPOKACHUS IEUEHH, CTeATOrenaTHTa),
AUCITANUAEMUN (HapUMep, TUIEPIHITHIEMUH, BEICOKOTO YpoBHA Xonectepura LDL, Huskoro
yposHs xonecrepura HDL, runeprpurnuuepuaeMun, NOCTIpaHAnaIbHOMN
THIIEPTPUTTTHLEPUIEMHN ), HAPYLISHUH MINKEMHYECKOro KOHTPOJIs (Hampumep,
WHCYJIMHOPE3HCTEHTHOCTH, quadeTa), CepaeuHO-COCyaUCTOro 3aboneBanus (Hanpumep,
TUMEpPTeH3UH, TUCHYHKIIUN SHAOTENUATIBHBIX KJIETOK), 3a00/1eBaHus oUeK (Hanmpumep, OCTPOro
HapymeHus QyHKINH MOYeK, KaHAJIBIEBOH TUC(YHKIMH, TPOBOCTIATUTENBbHBIX H3MEHEHU

MPOKCHUMAJIbHBIX KaHAJIBLEB), METAOOIMYECKOTO CHHAPOMA, TUCHYHKIIUH aTUTOLUTOB,
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OTJIOXKEHHSI BUCLIEPAIbHOTO JKUPA, OXKUPEHMUS, TUIePyPUKEMHH, TIOAArphl, PAaCCTPONHCTB
MHILIEBOTO MOBEIEHNS U Ype3MEPHOro NMPUCTPACTUS K caxapy); CTaOUIN3aluio (T. €. OTCYTCTBHE
YXYIIIEHUsT) OAHOTO MJIM HECKOJbKHUX 3a00NeBaHUMN, HapyLIEeHUH W/ HIIH COCTOSHUM,
ACCOLIMHMPOBAHHBIX C AKTUBHOCTHIO KETOI€KCOKHHA3bl, YMEHbLIEHNE MHTEHCUBHOCTH UJIU
BPEMEHHOE OCIIa0NIeHNe HeKeNaTeIbHOW aKTUBHOCTH KETOT€KCOKHHA3bI (HarpuMmep,
bocdopunuposanust GpyKTO3BL, MPUBOASILIETO K AKTHBALIMH JIUTIOT€He3a U MOBBILICHHIO
BBIPA0OOTKH MOYEBOI KHCIIOTHI), HE3aBHCUMO OT TOTO, SIBJSIETCS JIM OH BBISIBIISIEMBIM HJTH
HeBbIIBIIsIeMbIM. "JleueHne" Takke MOXKET 03Ha4aTh MPOJICHIE CPOKA BBLKUBAEMOCTH T10
CPaBHEHHIO C 0)KUAAeMON BbDKHMBAEMOCTBIO TIPU OTCYTCTBHH JICUSHUSI.

CrnenosarenbHO, ocnablieHHe W YMEHbIIeHHe HHTEHCUBHOCTH JIF0OOT0 M3 CUMIITOMOB,
00ycoBIIeHHBIX MeTab0IM3MOM (PYKTO3bI ocpeacTBoM nyTH ¢ yuactuem KHK, Bkirouaer
ocabyeHne WM YMEeHbLIeHHe HHTEHCUBHOCTH JIFOOOT0 OTHOTO MIIH HECKOJIBKUX CHMITTOMOB,
BKJIFOUAIOIINX, 0€3 OrpaHrueHHs], TPy, BKIIIOYAOLIYIO )KUPOBOE NIEPEPOKACHUE MTEUEHH,
CTEaTOrenaTUT, BICOKOE KPOBSIHOE AaBJIeHNE, IUIIEPTEH3UI0, BHICOKUIT YPOBEHb XOJIECTEPHHA,
BBICOKHUM ypOBeHb xonecrepuHa LDL, nuskuit yposens xonecrepuna HDL, runepaununemMuto,
TUNIEPTPUTITHLIEPUAEMHUIO, 3a00NIeBaHNe TTOUeK, METa00INIECKUN CUHAPOM, YpE3MEPHOe
IPUCTPACTHUE K caxapy, paCCTPONCTBO MUILIEBOrO MOBEAEHHs, MOCTIPaHIHATIbHYIO
TUNEPTPUTITHLEPUAEMHIIO, TeTIaTOCTeaTo3, NoAarpy, AHadeT, ocTpoe HapyleHne GyHKIuu
NOYeK, KAHAJBLEBYIO TUCQYHKIUIO, HHCYJIMHOPE3UCTEHTHOCTD U OKHpeHre. B HeKoTophIx
BapUaHTaX OCYIIECTBICHUS OCIa0IeHe WM YMEHbLICHHE HHTEHCUBHOCTH 3a00JIeBaHUs,
HapyLIeHUs UM cocTostHUs, accormupoBanHoro ¢ KHK, o3Hauaer ocnadneHue nposiBieHus
rernaTocTeaTos3a, M30bITKA TEJIECHOTO XKUPa, OXKUPEHHUS], BBICOKOTO YPOBHS XOJIECTEPHHA,
TUIIEPTEH3UH WIIH BBICOKOTO KPOBSIHOTO AaBIICHHUSI.

Beipaxenue "Gonee HU3KUNH" MPUMEHHUTENBHO K YPOBHIO aKTHBHOCTH KETOT€KCOKHHA3bI
y cyObeKTa MK B KaueCcTBe MapKepa MIIM CUMITOMA 3a00JI€BaHMsI OTHOCUTCS K CTATUCTHUECKU
3HAYMMOMY CHIDKEHHIO TaKOro ypoBHs. CHIKEHHE MOXKET COCTaBIIATh, HAIPUMep, 10 MEHbIIEH
mepe 10%, no menbiueit mepe 15%, no Menbiiel Mepe 20%, no mensLuei mepe 25%, no
MeHbleil mepe 30%, o menbiuei Mepe 35%, no menbiuel Mepe 40%, no menbleit mepe 45%,
no MeHbIel mepe 50%, mo Mmenbieit Mmepe 55%, o Menbluel mepe 60%, Mo MeHbIIEH Mepe
65%, o menbIei Mepe 70%, mo menbinel mepe 75%, mo MeHblei mepe 80%, 1Mo MeHbIIeH
mepe 85%, no menbineit Mmepe 90%, o MeHblIel Mepe 95% wunu Oosiee, U MPEANOYTUTENBHO 10
YPOBHSI, IPUHSTOTO B KAYECTBE HAXOJSIIErOCs B THANA30He HOPMaJIbHBIX 3HAYSHUH JIJIsI
UHIUBUIYYyMa 0€3 TaKOro HapyLIeHHS.

Kak ucrionp3yercs B JTaHHOM JOKYMEHTE, "TIpenynpeskaenre” uin "oCcymecTBIeHne
npeaynpexaeHns", IpuMeHsieMoe B OTHOIIEHHUH 3a00JIeBaHsl, HAPYIIEHHUS UM COCTOSHUS, Ha

KOTOpoe OyneT OKa3biBaTh OJArONpPUATHOE BO3AEHCTBHE CHIDKeHUE Skcnpeccun rena KHK,
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OTHOCHTCSI K CHUKEHHIO BEPOSITHOCTH TOT'O, YTO Y CYOBEKTa Pa30BbETCS] CUMIITOM,
aCCOLIMMPOBAHHBIN C TAKUM 3a00JIeBaHUEM, HAPYLIIEHUEM UM COCTOSIHUEM, HAaIlpUMep, CUMIITOM
dochopunuposanus GpykTo3bl 10 PpykTo30-1-hochaTa, Kak, HaIpUMEp, AKTUBALIUH
JIUTIOT€HE3a U MOBBILIEHUs BBIPAOOTKH MOYEBOW KUCIIOTBI, YTO NPHUBOAUT, HAIIPUMED, K
3a00JIeBaHUIO TIEUeHU (HaIpuMep, KUPOBOMY MEPEPOKAEHHIO NTeUEeHH, CTeaTOrenaTuTy),
AUCITUNAAEMUH (HapUMep, TUIEPIUITHIEMUAH, BBICOKOMY YPOBHIO XosectepuHa LDL, Hu3KOMy
yposHto xonectepuHa HDL, runeprpurnuuepuaeMu, mocTnpaHIdalIbHON
THIIEPTPUTITHLEPUIEMHH ), HAPYIISHUSIM MIHKEMHUYECKOr0 KOHTPOJIS (Harpumep,
WHCYJIMHOPE3UCTEHTHOCTH, TUadeTy), CepiedHO-COCy TUCTOMY 3a00/IeBaHuUIO (HapuMep,
TUMEPTeH3UH, AUCHYHKIIUU SHAOTEIHATBHBIX KJIETOK), 3a00JI€BaHUIO MOYEK (HAIpUMep,
OCTPOMY HapyIIeHUIO (YHKLUH MOYEK, KAHAIbLEBOH TUCHYHKIIMH, TPOBOCIAIUTEIbHBIM
MU3MEHEHUSIM ITPOKCHUMAJIbHBIX KaHAJIBLIEB), META0OIMUECKOMY CHHIAPOMY, TUCHYHKINN
aIUTIOLIUTOB, OTJIOKEHUIO BUCLIEPATIBHOTO XKHUPA, OKUPEHHIO, THIIEPYPUKEMHH, TTOfarpe,
paccTpoiCTBAM MUIIEBOrO MOBEIEHUS U Ype3MEPHOMY NPUCTPACTHIO K caxapy. BeposTHocTb
pa3BUTHUSA JHOOOr0 U3 3TUX 3a00NIeBaHUHN, HAPYLIEHUH W/UIIH COCTOSHUI NN UX BCEX CHIDKAETCH,
HanpuMep, €Cli y UHAUBUAYYMA, UMEIOIIEro OIUH MIIH HECKOJIbKO (PaKTOPOB PUCKA JIFOOOT0 U3
3TUX 3a00JIEBaHUM, HAPYIIEHUI W/ W COCTOSTHUI UK UX BCEX, HECTTOCOOHO Pa3BUTHCS
3a0oJieBaHne, HApyLUIeHUE W/ UM COCTOSIHUE WA PAa3BUBAETCs 3a00/IeBaHNe, HAPYLICHUE W/ WU
COCTOSIHHE C MEHBIIEH TSKECTHIO 110 CPABHEHUIO C MOMYJIALIMEH, UMEIOLIEH Te XKe CaMble
(pakTOpHI prCKa U HE MONyYarollel JieueHre, OMMCaHHOe B JAaHHOM JOoKyMeHTe. HecrmiocoOHOCTh
K Pa3BUTHIO 3a00JIeBaHUs, HAPYLICHHST W/ UM COCTOSTHUSI, WK OciabJieHue pa3BUTHUSI CUMIITOMA,
aCCOLIMHMPOBAHHOTO C TAKUM 3a00sieBaHIEM, HapyIIEeHHEM H/HIH COCTOSIHUEM (HarpuMep, 1o
MeHblIeH Mepe mpubim3nTenbHo Ha 10% 1o npuHATON B KIIMHIUYECKOH MPAaKTHKE IIKaJe JJis
3TOro 3a00NIeBaHNS WM HAPYIIEHHsT), WIM OTCPOYHBAHHE NPOSIBICHHUS CHMIITOMOB
(oTcpounBaHue, HAPUMEp, Ha HECKOJIBKO AHEH, HefleNb, MEeCALIEB UIIH JIET) CUMTAETCS
3G PEKTUBHBIM MPEAYIPEKICHUEM.

Hcnonb3yemoe B JaHHOM JOKYMEHTE BbIpaskeHHe "3a00JeBaHue, aCCOLMUPOBAHHOE C

KETOTeKCOKMHA30i" 03HavaeT 3a0oneBanne, HApyIIEHNE NI COCTOSIHIE, 00YCIIOBIEHHOES
KETOT€KCOKMHA3HBIM T€HOM HJTH OEJIKOM MJIM aCCOLMMPOBAHHOE C HUM, HalpuMep, 3a00eBaHue,
HapyILIEeHHE WITH COCTOsIHUE, 00ycioBieHHOe (hochopunupoBanueM GpyKTo3bl 10 GpyKTO30-1-
¢docdara unm accouuupoBaHHoe ¢ HUM. Takue 3a00eBaHusI OOBIYHO aCCOLIUHUPOBAHBI C
aKTHBaL{I/Ieﬁ JIMTIIOTCHE3a U IMOBLILLICHUEM Bpra6OTKI/I MOUY€BOH KHCJIOTHI. HeOFpaHI/ILII/IBaI-OU_II/Ie
npuMepbl 3a00JIeBaHUI, ACCOLMUPOBAHHBIX C KETOT€KCOKMHA30M, BKIIIOUYAIOT 3200 eBaHe
neueHH (HarpuMep, JKUPOBOe NepepokIeHHEe IEYeHH, CTeaTOrenaTuT), JUCITUITUIEMHIO
(HampuMep, TUIePIUIHIEMUIO, BBICOKHH YpoBeHb XojectepuHa LDL, Hu3kuii ypoBeHb

xonecreprHa HDL, runepTpurianuepuaeMuro, MOCTIPaHAHAIbHYIO THIIEPTPUTIIHLIEPUIEMHIO),
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HapyIIeHUs MIIMKEMUYeCKOro KOHTPOIIs (HarnpuMep, MHCYJIHMHOPE3UCTEHTHOCTD, uabder),
CepIIeYHO-COCYyAUCTOe 3a00IeBaHNe (HApUMep, THIEPTEH3HI0, AUCHYHKLNIO 3HIOTENHAIbHBIX
KJIETOK), 3a00IeBaHne TIOUEK (HAIpUMeEp, OCTPOEe HapyleHne (PYHKLUNHU TOYEK, KaHAJIbLEBYIO
AUCHYHKLHUIO, TPOBOCTIAUTENbHBIE H3MEHEHHsI IPOKCUMAJIBbHBIX KaHAbLEB), META00INYECKUI
CHHAPOM, AUC(HYHKIUIO aJUITOLUTOB, OTJIOKEHNE BUCIIEPAIbHOTO JKHPA, OXKUPEHHE,
TUIIEpYPUKEMHUIO, TIOAArpY, PacCTPOICTBA MUIIEBOT0 MOBEIEHHS U Upe3MEPHOE NMPUCTPACTHE K
caxapy.

"TepaneBtiuecku 3¢ peKTHUBHOE KOJMYECTBO", KaK UCTIONB3YETCsl B TAHHOM JJOKYMEHTE,
NOAPA3yMEBAIOT KaK BKJIFOYAIOIIee KOJIMIEeCTBO cpencTBa Ha ocHoBe iIRNA, xoTtopoe npu
BBEJIEHUH CYOBEKTY, UMeroleMy 3adonesanue, accorunposanHoe ¢ KHK, sBnsercs
JAOCTATOYHBIM JUIS OCYILECTBIICHHUS JIeUeH!s! 3a00JeBaHUs M HApyIeHHs (HalpuMep, myTeM
OCJ'Ia6J'IeHI/I$[ WU YMEHbIICHUA UHTCHCUBHOCTHU 3216OJ'IeBaHI/I$[ HNJIN OAHOT'O MJIN HECKOJIBKUX
cUMIITOMOB 3a0oneBanus). "TepanesTndecku 3h(peKTHBHOE KOJMYECTBO" MOXKET BApbUPOBATH B
3aBHCUMOCTH OT cpeacTBa 11 RNAI, myTu BBeIeHHsI CPENCTBa, 3a00J€BaHUS U €r0 TSKECTH U
aHaMHe3a, BO3PacTa, Beca, CEMEIHOro aHaMHe3a, FTeHETUYECKOrO CTPOEHHsI, TUIIOB
IPEeALIECTBYIOLIEr0 WK COMYTCTBYIOILEro JIEUeHusl, IPU HaJTMYUH TaKOBOTO, U JPYTUX
WUHIUBUIYJBHBIX OCOOCHHOCTEH CyOBeKTa, KOTOPBIH MOIJICKHUT JICYSHHUIO.

"TIpodunakriyecku 3 PeKTUBHOE KOJINUECTBO", KaK HCIIOIb3YeTCs B JAHHOM
IOKYMEHTE, MOPa3yMEeBAIOT KaK BKIIFOYAIOIIee KOJMUYECTBO CpeacTBa Ha ocHOBe IRNA, koTopoe
IpU BBEJEHUH CYOBEKTy, NMeroiemMy 3aboneBanue, acconnnpoBannoe ¢ KHK, Ho eme (nim Ha
TaHHBIH MOMEHT) He HCIIBITHIBAIOLIEMY WIIH He MPOSIBIISIIOLIEMY CHMITTOMBI 3a00JIeBaHus, U/ UIH
CyOBeKTy, IMEIOIIeMy PHCK pa3BUTHs 3aboneBanus, accounuposanHoro ¢ KHK, Hanpumep,
3a6OJ'IeBaHI/I$I ne4eHu, JUCIIUIMUACMUN, HAPYIICHUA TTIMKEMHUYCCKOIr0 KOHTPOJIA, CEPACTHO-
cocyaucroro 3aboneBaHus, 3a001€BaHNs [T0YEK, METa0OINUECKOr0 CHHAPOMA W/ UITH O>KUPEHUS,
SBJISIETCS IOCTATOYHBIM JUIS IPENYTIPEKACHUS UM YMEHBIIEHHSI HHTEHCUBHOCTH 3a00J1eBaHUS
WJIN OTHOTO WJIM HECKOJIBKUX CUMIITOMOB 3a00seBaHus. Y MEHbIIEHNE HHTEHCHBHOCTH
3a0o0neBaHus BKIIIOYAET 3aMeJIeHIe TeueH!s 3a001eBaHuUs WU CHIDKEHHE TSKECTH
3aboneBanus, pa3BuBatomerocs mosske. "TIpodunaktudecku 3¢gpdpekTHBHOE KOJUIECTBO" MOKET
BapbHPOBATh B 3aBUCUMOCTH OT CpeAcTBa Ha ocHOBe IRNA, myTu BBeIEHHS CPENCTBA, CTENIEHN
pucka pa3BHUTHs 3a00JIeBaHUS 1 aHAMHE3a 3a00JIeBaHNs, BO3PACTa, BeCa, CEMEHHOr0 aHaAMHE3a,
T€HETHYECKOIr0 CTPOCHHSI, THIIOB MPEAIIECTBYIOLIEr0 WIN COMYTCTBYIOINErO JEUEHHs], TPH
HaJIMYWHU TaKOBOI'0, U APYTUX WHAUBUAYAJIbHBIX OCO6eHHOCTeI>i manueHTra, KOTOprﬁ TIIOOJICIKUT
JICYCHUIO.

"TepaneBTruecku 3PP ekTuBHOE KoamuecTBo" win "npodunakrudecku dpdexruBHoe
KOJIMYECTBO" TAKKe BKJIFOUAIOT KONMU4YeCTBO cpeactna Ayt RNAI, koTtopoe obecrniednBaer

HEKOTOPBIH TpeOyeMblii MECTHBIH MM CHCTEMHBIH 3(QeKT npu nprueMaeMoM COOTHOIIEHHH
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TI0JIb3a/PHUCK, TPUMEHUMOM K J1F00oMy JtedeHnto. Cpexnctsa Ha ocHoBe 1IRNA, ucnonszyemble B
crocobax COracHO HACTOALIEMY U300pETEeHHI0, MOKHO BBOJUTD B IOCTATOYHOM KOJINYECTBE
aJis obecrieueHyst MPUEeMIIEMOTO COOTHOLIEHUS M0JIb3a/PUCK, TPUMEHUMOTr0 K TAKOMY JIEUEHHIO.
®paza "(dapManeBTUYECKH TPUEMIIEMBIN" HCIIOIB3YeTCs B TAHHOM JOKYMEHTE st 0003HAUYeHUS
TaKUX COCAMHEHUH, MaTEepUAIOB, KOMITO3ULIUH W/ MM JIEKApCTBEHHBIX (POpM, KOTOpBIE MO
pe3yJbTaTaM TIIATETbHON MEIUINHCKON OLEHKH OAXOMAT [UIsl IPUMEHEHHSI B KOHTAKTE C
TKaHSIMH CYOBEKTOB-JIFOJIeH U CyObEeKTOB-KHBOTHBIX 0€3 Ype3MepHBIX TOKCHYHOCTH,
pasIpa’keHus1, aJUIePrIYecKOl peakiiy WIN JPYyTuX MpoOjeM WIN OCJIOKHEHUH B COOTBETCTBUH
C MPUEMJIEMBbIM COOTHOLIEHHUEM IT0JIb3a/PUCK.

®paza "papmareBTHUECKH TPUEMJIEMbIH HOCUTENB", HCIOIb3yeMasi B JTAHHOM
DOKyMEeHTe, O3Ha4yaeT (papMaLieBTHYECKH ITpHeMIIEMble MaTeprall, KOMIO3HLIUIO HIIH CPeAy, Kak,
HarpuMep, JKUAKUH WM TBEPbIH 3aMOJHUTENb, pa30aBUTEIb, HATIONHUTENb, TO0ABKY IS
NPOMU3BOJCTBA (HAaNIpUMep, CMa3bIBAIOIIEe BELIECTBO, TAJBK, CTeapaT MarHus, Kajlblus WIN
LIMHKA WJIN CTEAPUHOBYIO KHCJIOTY) WM MaTepUal AJis HHKAIICYJIUPOBAHMS PACTBOPUTEIIS,
y4YacTBYIOIIUI B IEPEHOCE UIIH TPAHCIIOPTUPOBKE PACCMATPUBAEMOrO COETUHEHHUS OT OTHOTO
OpraHa WM 4acTH Telsla K IPyroMy OpraHy WJM 4acTH Tena. Kaxaplii Hocutesnb A0KeH ObITh
"pUeMIIEMBIM" B TOM CMBICJIE, YTO OH JIOJKEH ObITb COBMECTUMBIM C APYTUMH UHTPEAHESHTAMU
COCTaBa U HE HAHOCHTB BpeJl CyOBEKTY, MoBepraeMoMy JiedeHn0. HekoTopble npumMeps!
MaTepHaJIOB, KOTOPbIE MOTYT CIYXKHThb B KauecTBe (hapMarleBTUIECKU PUEMIIEMbIX HOCHTEIEH,
BKIFOUaroT: (1) caxapa, Takme Kak JIAKTO3a, TIIFOKO03a U caxapo3a; (2) KpaxMalibl, TAKHE KaK
KYKYPY3HBIH Kpaxmal 1 KapTodeIbHbIH Kpaxmal, (3) [eJUTroI03y U ee MPON3BOIHBIE, TAKHUE KaK
HaTpHH-KapOOKCHMETHIILIEIUTIO03a, STHIILEIUII0I03a 1 alleTHIILEIUT0N03a; (4)
NopoLIKOoOpasHbIii TparakaHT; (5) conoxn; (6) skenatun; (7) cMa3bIBarOIINE CPEACTBA, TAKUE KAK
cTeapaT MarHus, Jaypuicynbdar HaTPUs U TAJbK; (8) HAIONHUTENH, TAKHE KaK Macjo Kakao u
CYIITIO3UTOPHBIE BOCKH; (9) Macna, Takue Kak apaxrcoBOe MacJo, XJIONKOBOE MacJo,
caiopoBO€e Macio, KYHKyTHOE Macllo, OJJMBKOBOE Maclio, KYKypy3HO€ Macjo M COEBOE Maclio;
(10) rmukonu, Takue Kak MPOMMIEHIIUKONb, (11) momuossl, Takie Kak IIULEepHH, COpOuT,
MaHHHT M NOJM3TUIEHIIINKONb; (12) cnoskHble 3QUpBL, TakKue Kak 3TUiIoNeat u stmuiaypat; (13)
arap; (14) OydepHble cpencTsa, Takue Kak THIAPOKCH] MarHUsl M THAPOKCHI amoMuHus; (15)
AJILTMHOBYIO KHCIOTY; (16) anuporennyro Boay; (17) usotonuueckuii coneBoii pactsop; (18)
pactBop Punrepa; (19) atunossiii ciupt; (20) OydepHbie pacTBOpsI ¢ onpeneneHHbiM pH; (21)
CJIOKHBIE TTONMA(PUPBI, MOTUKApOOHATHI W/WIIH TONMHAHTUAPHUIEL (22) obbeMoodpasyromue
CpPenCTBa, TAKKMe KaK MOJHUIENTHABI H AMHHOKHCIIOTHL, (23) KOMIOHEHT ChIBOPOTKH KPOBH, TaKOii
Kak ceiBOpoTouHbIi anpOymus, HDL u LDL; u (22) apyrue HeTOKCHYHBIE COBMECTUMBIE

BELICCTBA, UCIIOJIb3YEMbIC B (I)apMaL[eBTI/I‘-IeCKI/IX COCTaBax.
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Bripaxkenue "obpasen", HCIONb3yEMOE B JAHHOM JOKYMEHTE, MPEeayCMaTPUBAET
COBOKYIHOCTb CXOJHBIX JKHUJIKOCTEH, KJIETOK MJIM TKaHEH, BBIIEICHHBIX U3 OPraHH3Ma CyOBbeKTa,
a TakXkKe KUIKOCTeH, KJIeTOK WK TKaHel, IPUCYTCTBYIOLIMX B cyObekTe. [Ipumepsl
OMONIOTNYECKHX JKHIKOCTEH BKIIFOYAIOT KPOBb, CBIBOPOTKY KPOBH M CEPO3HBIE KHIKOCTH,
I1a3My KPOBH, MOy, JTUM(]Y, CTMHHOMO3TOBYIO JKHJKOCTb, BHYTPHUIJIA3HbIE )KUAKOCTH, CIFOHY
1 T. 1. O6pa3ubl TKaHEH MOTYT BKJIOYATh 0Opa3Lbl M3 TKAHEH, OPraHOB MJIN JIOKAJIbHBIX
yudactkoB. Hampumep, 0Opa3iipl MOKHO MOJYYHTh M3 KOHKPETHBIX OPraHOB, YaCTel OpraHoOB HIIH
JKUJKOCTEH MJIM KJIETOK B 3THX OpraHax. B onpeneseHHbIX BApHAHTAaX OCYIIECTBICHUS 00pa3Ibl
MOKHO TIOJIYYUTb U3 IIEYCHU (Haan/IMep, BCel NEeYCHU, WU ONPEACTICHHBIX CETMEHTOB IEYCHU,
WUJIK ONIPEACTICHHBIX TUIIOB KJICTOK B IMCYCHU, TAKUX KaK, HAITPUMED, FeHaTOL[I/ITbI). B
IPEANIOUTHTEIbHBIX BAPHAHTAX OCYIIECTBIEHHs "00pasel, NoJy4eHHbIH OT CyObekTa" o3Ha4daer
KpOBb UJIK IJIa3My KPOBU, B3ATBIC Y CY6'beKTa. B AOMOJIHUTECJIbHBIX BaApHUAHTAX OCYILICCTBJICHUA
"oOpaszel1, MoJsy4eHHbIH OT CyObeKTa" 03HAYaeT TKAaHb NMEUeHU (M €€ COCTABJISIOLINE),

MIOJyUEHHYIO OT CyOBeKTa.

I1. iRNA corsiiacHo HacTosieMy H300PeTEHHIO

Hacrosimmue nzo0perenue Takke npenycMarpusaer iRNA, KOTopble HHTUOUPYIOT
skcnpeccuto reHa KHK. B onHoM BapuaHTe ocymiecTBiieHus cpeacTBo Ha ocHoBe iIRNA
BKJIFOYAET B ceOsi MOJIEKYJIbI IByX HUTEBOU PHOOHYKIEHHOBOM KHUCIOTHI (ASRNA) st
uHrubuposanus skcrpeccun rena KHK B kiieTke, Takoi Kak KJeTKe B CyObekTe, Hanpumep,
MJIEKOITUTAOIIEM, TAKOM KaK YeJIOBeK ¢ 3a00IeBaHNeM WIIM HapyIleHHEeM, aCCOLIMHUPOBAHHBIM C
KHK, Bxiroudaromum, 0e3 orpaHuyueHus, 3a00eBaHIe MeYeHu (Harnpumep, ;KUpOBOe
nepepoXKIeHUE MEYSHH, CTEaTOreNaTHT), TUCIUIUASMHIO (HAIPUMEp, THIEPJIUTUASMHUIO,
BBICOKUI ypOBeHb xonecrepuHa LDL, nuskuil yposens xonecrepuna HDL,
THNEPTPUTITUICPUAESMHUIO, TOCTIPAHIUANIBHYIO THIEPTPUITULIEPUIEMHUIO ), HAPY I EHUS
TJIMKEMUYECKOrO KOHTPOJIS (HAITPUMEp, UHCYJIMHOPE3UCTEHTHOCTD, TUA0ET), CepaeHHO-
cocyaucroe 3aboneBaHue (HarpuMep, TUIePTeH3UI0, TUCOYHKINIO SHAOTEINAIbHBIX KJIETOK),
3a0o0neBaHue MoYeK (HarmpuMep, OCTPOe HapyIeHne (PyHKLUNUN OYEK, KAaHABLEBYIO
AUC(HYHKLUIO, TPOBOCTIATUTENbHBIE H3MEHEHHSI IPOKCHMAJIbHBIX KAHAIBLEB), METaOOINYeCKU
CHHIPOM, TUCPYHKIHUIO aJUITOLHUTOB, OTIOKEHUE BUCLIEPALHOTO JKUPa, OXKUPEHHUE,
THIEPYPUKEMHUIO, TTOZIATPY, PACCTPONCTBA MULIEBOr0 MOBENEHUS 1 Ype3MEPHOE IPUCTPACTHE K
caxapy. dsSRNA conmep:kuT aHTHCMBICIIOBYIO HUTh, UMEIOIIYIO YYaCTOK KOMIUIEMEHTAPHOCTH IS
no MeHblIed Mepe yactu MRNA, oOpasyromeiics mpu sxcnpeccuu rera KHK. Yaacrox
KOMILIEMEHTAPHOCTH UMEEeT JTMHY NpUOIM3uTe pbHO 30 HYKJICOTHAOB WK MeHee (Harmpumep,
umeer JMHy npudnmsutensHo 30, 29, 28, 27, 26, 25, 24, 23, 22, 21, 20, 19 unu 18 HykseoTU0B

nnu MeHee). [Ipu koHTakTe ¢ Knetkoii, sxcnpeccupyromeii red KHK, iRNA unrubupyer
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skcnpeccuto rera KHK (nampumep, rera KHK uenoBeka, mpumara, OTIMYHOTO OT IpUMAaTa
YKUBOTHOT'O MJIH MTHULIbI) IO MEHbIIEH Mepe MpuOIu3nuTeNbHO Ha 10% COracHO aHAIH3Y,
Hanpumep, ¢ nomourbio [P nnu ciocoba ¢ ucnonp3zoBannem pazsersieHHoM [IHK (bDNA)
WJIN C IOMOLIBIO CIT0c00a Ha OCHOBE aHajM3a OENKOB, KaK, HallpUMep, C IOMOLIBIO
UMMYHO(JTyOpECIIEHTHOTO aHAIN3a C MCIOJIb30BAHIEM, HAIPHMED, METOUK BECTEPH-
ONOTTHHTA WM IPOTOYHOIN LIUTOMETPHUH.

dsRNA conepxxut nse Hutu PHK, KOTOpBIE SIBIISIOTCS KOMILIEMEHTAPHBIMU U
rHOpUAN3HPYIOTCS ¢ 00pa3oBaHUEM AYIUIEKCHON CTPYKTYpPBI IIPH YCIOBHUSX, B KOTOPhIX dSRNA
Oyner npumensitbes. OnHa HUTH dASRNA (aHTHCMBICTIOBAS HUTh) COEPKHUT YIaCTOK
KOMITJIEMEHTaPHOCTH, KOTOPBIH MPAKTUIECKH KOMILIEMEHTAPEH 1 OObIYHO TIOJTHOCTHIO
KOMILIEMEHTapeH LieJIeBOM MocienoBaTeabHoCTU. LleneByro nocienoBaTelbHOCTb MOYKHO
NOJIyYHTh U3 nocyenoBatenibHocTd MRNA, obpasyroietics B mporecce skcnpeccun reHa KHK.
Jpyrast HUTh (CMBICJIOBasi HUTh) COJEPIKUT YUACTOK, KOTOPBIA KOMILUIEMEHTapEH
AHTHCMBICJIOBOW HUTH TaKUM 00pa30OM, YTO ABE HUTU TMOPUANSUPYIOTCS U 00pa3yroT
AYIUIEKCHYIO CTPYKTYPY IIPpU OObEANHEHUH NIPU MOAXOAALINX yeaoBuax. Kak onucaHo B 1pyrom
MecTe B JaHHOM JOKYMEHTE U KaK U3BECTHO B JaHHOMN 00JacTH TEXHUKH, KOMIUIEMEHTapHbIe
nocienosareabHOCTH ASRNA Takske MOTYT COmep KaThCsl B BUAE CAMOKOMILIEMEHTAPHBIX
Y4aCTKOB OJJHOW MOJIEKYJIbI HyKJIEMHOBOW KHUCJIOTBI, & HE PACHOJIAraThCsl HA OTAENIbHbBIX
OJIUTOHYKJICOTHUAAX.

Kak npaBuo, qymiekcHas CTpykTypa uMeeT uinHy oT 15 1o 30 nmap ocHOBaHUIA,
Hampumep, umeet nauny 15-29, 15-28, 15-27, 15-26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20,
15-19, 15-18, 15-17, 18-30, 18-29, 18-28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-
20, 19-30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-29,
20-28, 20-27, 20-26, 20-25, 20-24,20-23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26, 21-
25,21-24, 21-23, unu 21-22 napel ocHOBaHM. Jlnana3zoHbl U AJIMHBIL, TPOMEKYTOUHBIE 110
OTHOILIEHUIO K MIEPEUYUCICHHBIM BbILIE AUANAa30HaM U JJIMHAM, TAK)KE PACCMATPUBAKOTCS KaK
YaCTh HACTOSILEro U300peTeHus..

AHaJNOrN4YHO, Y4aCTOK KOMILUIEMEHTAPHOCTH [JIs1 LIeJI€BON MOCIEI0BATEIbHOCTH UMEET
nuny ot 15 1o 30 HykineoTuaoB, HanpuMmep, uMeet auny 15-29, 15-28, 15-27, 15-26, 15-25,
15-24, 15-23, 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 18-30, 18-29, 18-28, 18-27, 18-26, 18-
25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-30, 19-29, 19-28, 19-27, 19-26, 19-25, 19-24, 19-23,
19-22, 19-21, 19-20, 20-30, 20-29, 20-28, 20-27, 20-26, 20-25, 20-24,20-23, 20-22, 20-21, 21-
30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, unu 21-22 naykneoruaa. Jlnana3zoHsl 1
IJTHHBI, TIPOMEKYTOUHBIE TIO OTHOLIEHHUIO K IMePEUYHCIEHHBIM BBIIE THAa30HaM U JJTMHAM,

TAKXKE PACCMATPUBAIOTCA KAaK 4aCTh HACTOALLETO I/I306peTeHI/I$I.
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B HekoTopbix BapuaHTax ocymectsieHus dSRNA umeer aiuHy ot npuOam3uTensHo 15
10 npuOIM3UTENbHO 20 HYKJIEOTHAOB WIIM UMEET AJUHY OT MPUOIU3UTENBHO 25 10
npubmuzurenpHo 30 HykiaeoTuaos. Kak mpasmno, dSRNA siBiisieTcst 1OCTaTO4HO NITUHHOH,
4TOOBI CJIYKUTh B KauecTBe cyOcTpara mist ¢pepmenta Dicer. Hanpumep, kak XOpoOIIO H3BECTHO B
nanHoit oonacru TexHuky, dASRNA ¢ nuHol Gonee yem npubnusurensHo 21-23 HykieoTHaa
MOTYT ClykuTh cyocTpaTamu st Dicer. Kak Takske OyneT mOHATHO OOBIYHOMY CIIELUATHUCTY,
yuactok PHK, siByisitoLuiicst neneBbIM AJisi pacIiernyieHus], Yaie Bcero OyaeT 4acTbio donee
kpymnHoi Monekysbl PHK, 3auactyio monexynst mRNA. B cooTBeTcTBYIOIUX Clydasix
"gacTeio" eneBo MRNA sBsIETCS CMeKHAs MOCNe0BaTeIbHOCTD lieneBoi mMRNA | uMmerormas
JUTUHY, JOCTATOYHYIO AJISl TOTO, YTOOBI O3BOJIUTE €l ObITh CyOCTpaTOM JJIsl YIIPABIISIEMOTO
iRNA pacuierienus (T. €. pacuieryieH s mocpeacTBom nyTH ¢ yuactuem RISC).

CrienmanucTy B 1aHHOH 0bnacTu Takke OyAeT MOHSATHO, YTO AYIUIEKCHBIH y4acTOK
npexacTaBiseT co00l OCHOBHYIO (YHKIIMOHANBbHYIO YacTh dSRNA, Hanpumep, TymieKCHbIH
y4acTOK U3 NpuOIu3uTensHo 9-36 map ocHoBaHMH, Hanpumep, npudnusutensHo 10-36, 11-36,
12-36, 13-36, 14-36, 15-36, 9-35, 10-35, 11-35, 12-35, 13-35, 14-35, 15-35, 9-34, 10-34, 11-34,
12-34, 13-34, 14-34, 15-34, 9-33, 10-33, 11-33, 12-33, 13-33, 14-33, 15-33, 9-32, 10-32, 11-32,
12-32, 13-32, 14-32, 15-32, 9-31, 10-31, 11-31, 12-31, 13-32, 14-31, 15-31, 15-30, 15-29, 15-28,
15-27, 15-26, 15-25, 15-24, 15-23, 15-22, 15-21, 15-20, 15-19, 15-18, 15-17, 18-30, 18-29, 18-
28, 18-27, 18-26, 18-25, 18-24, 18-23, 18-22, 18-21, 18-20, 19-30, 19-29, 19-28, 19-27, 19-26,
19-25, 19-24, 19-23, 19-22, 19-21, 19-20, 20-30, 20-29, 20-28, 20-27, 20-26, 20-25, 20-24,20-
23, 20-22, 20-21, 21-30, 21-29, 21-28, 21-27, 21-26, 21-25, 21-24, 21-23, nnu 21-22 nap
ocHoBanui. Takum 06pa3oM, B OZHOM BapHaHTe OCYIIECTBICHHUS B TOW CTENIEHH, B KOTOPOH OHU
CTaHOBSITCS IIPOLIECCUPOBAHHBIMU 10 (PYHKIIMOHAIBHOTO IyIUIeKca u3, Hapumep, 15-30 map
OCHOBAaHUM, KOTOpBIN Hauenusaercs Ha xkenaeMyro PHK nis paciennenus:, monekyna PHK nnu
komruiekc Monekysn PHK, nMerormue nyniekcHbli yqacTok pasmepoM Gonee 30 map OCHOBaHHH,
npenctapisitoT codoit dSRNA. Takum 00pa3om, 0OOBIMHOMY CIIEHUAIUCTY B JAHHOH 00JacTH
Oyzaer MOHATHO, YTO B OAHOM BapuaHTe ocyuectieHuss miRNA npencrasisier co6oit dsSRNA. B
ApyroM Bapuante ocyuiectsieHust dsSRNA npencrasisier coOoil He BCTpeUarolytocs B Ipuposie
miRNA. B npyrom BapuanTe oCcyIecTBIeHUsI CpeACcTBO Ha ocHOBe iIRNA, mpurogHoe st
LeJICHApaBJIeHHOro Bo3nelicTus Ha skcrpeccuto KHK, He oOpasyercst B LeneBoii kiieTke npu
pacuieruieHun oonee kpynHoi dsRNA.

dsRNA, onucanHasi B JaHHOM JOKYMEHTE, MOXKET JOTOIHUTENIbHO COepKaTh OJUH WU
HECKOJIbKO OJHOHUTEBBIX BBICTYIIOB HYKJIEOTHIOB, Hanpumep, u3 1, 2, 3 unu 4 HykjeoTuao0B.
dsRNA, nmerormue o MeHblIel Mepe OIUH HYKJICOTUAHBINA BBICTYI, MOTYT 00IanaTh
HEOKMAAaHHO OoJiee BBICOKMMHU MHIMOMPYIOIIMMHU CBOHCTBAMH 110 CPABHEHUIO C X aHAJIOTaMU C

TYNbIMH KOHLAMU. HyKJI€OTHIHBII BBICTYIT MOXKET CONEPIKaTh aHAJIOT HYKJIEOTHIa/HyKJIe031a,
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B TOM YHCJI€ I€30KCUHYKJIEOTUI/HYKJIEO3H I, WJIK COCTOSATh U3 HErO. BBICTYI(BBICTYTIbI)
MOJKET(MOTYT) HAXOAUTBHCS B CMBICIIOBOM HUTH, aHTUCMBICJIIOBOM HUTH HJIH JIFOOOH MX
koMOuHaiuu. Kpome Toro, HykJ1eoTU(HyKJI€OTH IbI) BBICTYTIAa MOXKET(MOTYT) MPUCYTCTBOBATH
Ha 5'-koHIle, 3'-KOHIE NI 000MX KOHIAX aHTUCMBICIOBOM MO0 cMbICIOBOM HUTH dSRNA.

dsRNA MOXHO CHHTE3HPOBATh C TIOMOIIBIO CTAHIAPTHBIX CIIOCOOOB, H3BECTHBIX B
JTaHHOM 00JIACTH TEXHUKH, TOTIOJIHUTEIIBHO 00CYKIaeMbIX HIKE, HAIPUMED, C TIPUMEHEHHEM
aBroMarnyieckoro cuarezaropa JJHK, Takoro kak komMmMepuyecku JOCTYMHBIN OT, HAPUMED,
Biosearch, Applied Biosystems, Inc.

Coenunenust iRNA corynacHO HacTosileMy H300pETEHHIO MOKHO MOJIy4YaTh C
MPUMEHEHHEM JIBYXCTaJUMHON Npoueaypsl. Bo-nepBrIX, OTAENIbHBIE HUTH MOJIEKYJIbI
nasyxHuTeBoi PHK nosny4aroT 1o otaenbHOCTH. 3aTeM COCTABIISIIOIINE HUTH OTSKUTAIOT.
Otnenpubie HUTH coenrHeHus1 IRNA siRNA MOKHO mosy4aTh ¢ MPUMEHEHHUEM SKUIKO(Pa3HOTO
WK TBEPAO(]a3HOr0o OPraHUYeCcKOro CUHTE3a Wil ux obonx. OpraHMUeCKUil CHHTE3 JaeT
MPEUMYLIECTBO B TOM, YTO MO3KHO JIETKO MOJy4YaTh OJIMTOHYKJIEOTUIHbIE HUTH, COJIepIKal1e HEe
BCTPEYAIOIIUECS B IPUPOAE UM MOAH(PHULIMPOBAHHBIC HYKJICOTU bl OTHOHUTEBbIE
OJIUTOHYKJIEOTH/IbI COTJIACHO HACTOALIEMY H300PETEHUIO0 MOKHO IOJIy4aTh C TPHUMEHEHUEM
KUIKO(PA3ZHOTO WIH TBEPAO(PAZHOrO OPraHMIECKOrO CHHTE3a I HX 000HX.

B onHowMm acniekte dSRNA coriacHO HacTosieMy H300PETEHHIO CONEPKUT MO MEHbLIeH
Mepe IB€ HyKJIEOTHIHbIE MTOCIIEN0BATEIbHOCTH, CMBICIIOBYIO ITOCIIEA0BATENBHOCTD U
AHTHCMBICIIOBYIO MOCIIEN0BaTeIbHOCTh. CMBICIIOBAst HUTh BBIOpaHa M3 TPYIIIIBI
MOCJIEIOBATENIbHOCTEH, MPUBENEHHBIX B JIF0OOM U3 Tabmui 3, 4, 5, 6 1 7, a COOTBETCTBYIOIAS
CMBICJIOBOI HUTHU aHTHUCMBICJIOBAsI HUTH BbI6paHa U3 I'PpyIIIbl HOCHeI[OBaTeJIbHOCTeﬁ,
NpUBEIEHHBIX B JEOOOH 13 Tabnuu 3, 4, 5, 6 u 7. B 3TOM acnekte oHa U3 IBYX
MOCJIEZIOBATENIbHOCTEN KOMIUIEMEHTapHa IPYroi U3 ABYX MOCJEN0BATEIbHOCTEH, TPUUEeM OTHA
U3 MOCJIE0BATENbHOCTEN MPAKTHUECKH KOMIUIEMEHTapHa rnocjienosaTenbHocTd mRNA,
obpazyromeiicst npu skcnpeccun rena KHK. B ¢Bsi3u ¢ 3Tum B nanHoM acniekte dsRNA Oyuper
CoZlep>KaTh /1B OJIMTOHYKJIEOTH/IA, I71€ OUH OJMTOHYKJIEOTH]T ONTUCHIBAETCS KaK CMBICJIOBAs
HUTH B JTI000M 13 Tabmui 3, 4, 5, 6 u 7, a BTOpOH OJUTOHYKJIEOTU] OTTMCHIBAETCS KaK
COOTBETCTBYIOIIAsi CMBICJIOBOM HUTH aHTHCMBICJIOBAsi HUTh B JIt000M m3 Tabnui 3, 4, 5,6 u 7. B
OJTHOM BapHaHTE OCYLIECTBJEHUS MPAKTUUYECKU KOMIUIEMEHTAPHBIE MTOCIE0BATENbHOCTH
dsRNA coznep:katcsi B OTAEIBHBIX OJUTOHYKIICOTHAAX. B Ipyrom BapuaHTe OCYIIECTBICHHS
NPaKTUYECKH KOMILIEMEeHTapHbIe nocienosatenbHOCTH dSRNA comepikaTcsi B OTHOM
OJINTOHYKJICOTUIE.

CreunanucTy B JaHHOH 00sacT Xopoo u3BecTHO, 4To dsSRNA ¢ aymiekcHoi
CTPYKTYpoO# u3 npubnusureapbHo 20-23 nap ocHOBaHUH, Hampumep, U3 21 mapbl OCHOBAHUIA,

ObuTH pacuieHeHbl Kak ocobeHHO 3 dexTrBHbIe B oTHOIEHNH HAYKunn PHK-unTepdepenm



WO 2015/123264 39 PCT/US2015/015367

(Elbashir et al., EMBO 2001, 20:6877-6888). Tem He MeHee, Apyrue aBTOpbl OOHAPYKUIIH, YTO
Oosee KOpoTKue wiu OoJiee IIMHHBIE TyTUieKCHbIe CTPYKTYpbl PHK Takke MoryT ObITh
s¢pexruabMEu (Chu and Rana (2007) RNA 14:1714-1719; Kim et al. (2005) Nat Biotech
23:222-226). B BBIIIEONMMCAHHBIX BAPUAHTAX OCYIIECTBJICHUSI B COOTBETCTBUU C MIPUPOAOH
OJIUTOHYKJICOTUIHBIX MMOCIEN0BATENIbHOCTEMN, MPUBEAEHHBIX B 000 13 Tadauil 3, 4, 5, 6 u 7,
dsRNA, onucaHHbIe B JAHHOM JOKYMEHTE, MOTYT COZIEpKaTh IO MEHbIIEH Mepe OIHY HUTb C
nuHON MUHUMYM 21 Hykieotua. C moCTaTOYHOM BEPOSITHOCTHIO MOKHO MPEATIONaraTh, 4YTo
0oJiee KOPOTKHE MYTIEKChI C OHOM U3 MOCIEN0BATEIbHOCTEH, MPUBEAEHHBIX B JIFOOOM U3
tabmuu 3, 4, 5, 6 u 7, 3a BHIMETOM JIMIIb HECKOJIbKUX HYKJIEOTHAOB HA OTHOM HJIH O0OUX
KOHLIAX, MOTYT OBITH CTOJb e d(deKTHBHbI B cpaBHeHNH ¢ dSRNA, onncaHHbIMU BbILIE.
CnenosatenbHo, dSRNA ¢ mocnenoBaTeIbHOCTBIO 1O MeHbLIel mepe u3 15, 16, 17, 18, 19, 20
win 00Jiee CMEKHBIX HYKJIEOTHIIOB, MOJYYEHHBIX U3 OHOM U3 MOCIENOBATENbHOCTEH,
NPUBEIEHHBIX B JEOOOH 13 Tabmuu 3, 4, 5, 6 U 7, U OTIIMYAKOIIHECS IO CBOCH CITOCOOHOCTH
uHrnouposars skcrpeccuto rera KHK He 6osee yem mpubausutensHo Ha S, Ha 10, Ha 15, Ha 20,
Ha 25 nn Ha 30% uarnbuposanus ot dsSRNA, comeprkaliei moyHyro MoCIeI0BaTENBHOCTD,
paccMaTpUBAIOTCS KaK HAXOJSINECS B Mpeaesiax o0beMa HaCTOSIIIEro n300peTeHusl.

Kpowme toro, PHK, npuBeneHHbie B 1t000# 13 Tabmuil 3, 4, 5, 6 u 7, uneHTUQUIHUPYIOT
caiit(caiiTel) B TpaHckpunte KHK, KoTOpbIH(KOTOpBIE) SBISAIOTCS BOCIPUUMYHBBIMU K
onocpenoBanHoMmy RISC paciennenuro. Takum 0Opa3oM, B HACTOSIIEM H300pETEHUN
JOTIOIHUTENBHO npencTaBieHbl iIRNA, KoTopbie HalleJieHbl HA OMH U3 3THX CAWTOB.
[TpuMeHUMO K TaHHOMY TOKYMEHTY roBopsT, uTo iIRNA HaliejeHa Ha KOHKPETHBIN CaiT
tpanckpunta PHK, ecni iIRNA criocobcTByeT pacuienieHno TpaHCKPUITa B IIOOOM MecTe
3TOro KOHKpeTHoro caira. Takast iIRNA Oyner, kak mpaBuiio, coepkarth o MeHblueil mepe 15
CMEKHBIX HYKJICOTHUIOB U3 OIHOM U3 MOCNIEAOBATEIbHOCTEH, IPEACTABICHHBIX B JJFOOOH 13
tabmuu 3, 4, 5, 6 U 7, COEAMHEHHBIX C JOMOJHUTEIbHBIMA HYKJICOTHIHBIMU
MOCJIEIOBATEIbHOCTSIMH, B3SITBIMU U3 Y4aCTKa, CMEXHOTO C BBIOPAHHOW MOCIEI0BATEIbHOCTHIO
B rene KHK.

ITpu TOM, YTO LIENEeBas MOCAEA0BATENbHOCTD, KaK MPaBUJIO, UMEET TNHY
npuOIM3UTENBHO 15-30 HYKJICOTHIOB, CYLIECTBYET INUPOKUI CIIEKTP MPUTOAHOCTH KOHKPETHBIX
MOCJIeIOBATENbHOCTEN B 3TOM qHAMa3oHe AJisl YIIPaBISHHs pacilerieHueM JI000H 3a1aHHON
uenesoii PHK. Psin makeToB mporpaMMHOIro oOecrieueHus: 1 peKOMEeHIAI|K, H3JI0’KEHHBIE B
JIaHHOM JIOKYMEHTE, CIy’KaT B KAUECTBE PYKOBOACTBA il UACHTU(UKALIMK ONITUMANIbHBIX
LIEJIEBBIX MOCJIENOBATEIbHOCTEH [IJIs TFOOOro JAaHHOT'O LEJIEBOTO MeHa, HO TaKKe MOYKHO
BOCIIOJIb30BATHCS IMIIMPUUECKUM MOIXOA0M, B KOTOPOM "okHO" uiH "paMKy" JaHHOTO pa3mepa
(B KauecTBE HEOrpaHMUMBAKOLIEro npuMepa 21 HykiaeoTua) OyKBaabHO WK YCIOBHO (B TOM

qHClie, HarmpuMep, in silico) HakIaapIBatOT Ha HeNeByro nocienosatenbHocTh PHK st
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UICHTU(UKALIUY TTOCIEIOBATEIBHOCTEH B AUAMA30HE PA3MEPOB, KOTOPBIE MOTYT CITYKUTh B
KauecTBe LeNEeBBIX nochaeaoBarenpHocteil. [lepemernas nocreneHHo "okHO"
MOCJIEI0BATEILHOCTH Ha OIMH HYKJICOTU]] BBILIE WM HI)KE HAYAJIBHOTO MOJIOKEHUS LIENEeBON
MIOCJIEA0BATEIbHOCTH, MOSKHO UASHTH(PULINPOBATD CIENYIOIIYIO MOTEHIIUATIBbHYIO LENEBYIO
HIOCJIEI0BATENIbHOCTD, TIOKA He OyIeT HASHTU(UIIMPOBAH MOJHBIN HAOOP BO3MOKHBIX
HIOCIIeIOBATEIBHOCTEH ISt JTFOOOT0 3aJaHHOTO BEIOPAHHOTO 11eIeBOro pasmepa. C moMoIIb0
3TOrO crocoda B COUETAHUU C CUCTEMHBIM CHHTE30M U TeCTHPOBAHUEM UACHTH(PHULINPOBAHHBIX
MOCJIeIOBATEbHOCTEH (C MPUMEHEHHEM aHAJM30B, ONMMCAHHBIX B JAHHOM JOKYMEHTE WJIN
W3BECTHBIX B JAHHOM OOJIACTH TEXHHUKH) JJIs1 HACHTU(DHUKALNN TTOCIIEI0BaTEIbHOCTEH ¢
ONTHUMAJIbHBIMH XapaKTEPUCTUKAMU MOKHO UACHTU(DHULIUPOBATh Te nocienoareabHoct PHK,
KOTOpbIE MPU HALIEJIUBAHUU CPEACTBOM Ha ocHOBE iIRNA omocpenyroT Hauyuliee
UHTUOMPOBAHHE YKCIIPECCUU LIeJIeBOro rena. Takum oOpa3om, mpu TOM, YTO
UICHTU(UUPOBAHHBIE TIOCIIEOBATEIBPHOCTH, HAMIPUMED, B JT000# u3 Tabnuu 3, 4, 5,6 u 7,
IPEACTABIAIOT cO00 3P PeKTUBHBIE IIeNIeBbIe TOCIEI0BATENbHOCTH, MTPEAONAraeTCs, 4To
JOMOJHUTENbHAs ONTUMH3ALNA 3)(PEKTHBHOCTH HHIHOUPOBAHUSI MOKET ObITh JOCTUTHYTA
NyTeM MOCTENEHHOro "NepeMelle s OKHA" Ha OAMH HYKJIEOTH]I BbILIE UM HUKE OTHOCUTEJIBHO
3aJJaHHBIX MTOCJIEIOBATEIBHOCTEH T NIeHTH(HUKALIIH MOCIeN0BATEIbHOCTEH C TAKUMH Ke WITH
JIYYLIAMHU XapaKTePUCTHKAMU HHTHOUPOBAHUS.

IToMuMO 3TOro0, Tak:Ke MPEANONaraeTcs, 4To sl JIF000H HASHTUPULIUPOBAHHON
MOCJIEIOBATEILHOCTH, HalTpUMep, B JE0OOH U3 Tabnuu 3, 4, 5, 6 U 7, HONOJHUTETbHAS
ONTHUMHU3ALUS] MOXKET OBITh JOCTHTHYTA MyTEM CUCTEMATUYECKOro No0aBIeHus 00 yaaaeH s
HYKJICOTHJIOB C IOJIy4eHHeM OoJiee IUTMHHBIX WK 0oJiee KOPOTKHX IOCIEe0BATENIbHOCTEH 1
TECTUPOBAHMSI STUX MOCIEIOBATEIbHOCTEH, MONyUYEHHBIX MyTeM MEepPEeMeLIeHHs OKHa, OoJiee
JJIMHHOTO UM OoJiee KOPOTKOro 1O pa3Mepy, BhILIE WM HIKe OTHOcHTeNbHO IeneBoii PHK B
naHHOH Touke. Takxke 0ObeAMHEHUE STOTO MOAXO0A JIJIs MTOYYEeHUsI HOBBIX MHUIICHEH-
KaH/UAaTOB BMecTe ¢ TecTupoBaHueM 3(pdexruHocTH IRNA Ha OCHOBE 3THX LENIEBBIX
MOCJIEIOBATEIbHOCTEN B aHAJIM3€ HHT'HOUPOBAHMS, M3BECTHOM U3 YPOBHS TEXHUKU WIIH
OMMCAHHOM B JAHHOM JIOKYMEHTE, MOKET UMETh PE3yJIbTATOM JOMOIHUTENbHbIE YIYULICHHS B
s dexTBHOCTH MHTHMOUpPOBaHUs. bojiee TOro, Takue ONTUMH3UPOBAHHbBIE MOCIEN0BATEIBHOCTH
MOYKHO KOPPEKTHPOBATh, HATIPUMEP, MOCPEICTBOM BBEICHUST MOAH(ULINPOBAHHBIX
HYKJIEOTHUOB, ONIUCAHHBIX B JAHHOM JOKYMEHTE WA U3BECTHBIX U3 YPOBHS TEXHHUKH,
no0aBJIeHUsT WM U3MEHEHHH BBICTYTIA WJIH APYTUX MOAU(UKALMI, H3BECTHBIX U3 YPOBHS
TEXHHUKH U/ UK 00CyKIaeMbIX B JAHHOM JOKYMEHTE, JJIsl OTIOJTHUTEIbHON ONTHMH3AIMH
MOJIEKYJIbI (HATIPUMED, TIOBBIIIEHHUS] CTAOUIBHOCTH B CHIBOPOTKE KPOBH HJIH MEPUOAA
TIOJTYBBIBEICHUSI U3 KPOBH, MOBBILICHUS TEPMOCTAOMIIBHOCTH, YJIyYIIEHUS] TPAHCMEMOPaHHOM

AOCTaBKH, HALCJIMBAHWS HAa KOHKPETHOC MECTOIOJIOXKCHUEC UJTU TUII KJICTOK, MOBBIIIICHUA
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CTEMEeHU B3aUMOIEHCTBH ¢ (PEPMEHTAMH MyTH CAHJICHCUHTA, TIOBBIICHUS BBICBOOOKICHUS U3
SHIOCOM) B KQ4€CTBE MHTUOUTOPA HKCIPECCUU.

iRNA, onmcaHHasi B JaHHOM JOKYMEHTE, MOXKET COAEPIKATh OJJHY UM HECKOJIbKO
omuOOK CIIApUBAHUS C LIEJIEBOH MOCIE0BATEIbHOCTHIO. B OZTHOM BapHaHTe OCYLIECTBIEHUS
iRNA, onvcanHasi B JTaHHOM JOKyMeHTe, COAep:KHUT He Oonee 3 omubok crnapuBanus. Eciu
aHTUCMBICIIOBast HUTh IRNA conmepskuT ommnOKy CriapuBaHusi € LEJIEBOM MOCIeOBATEIbHOCTHIO,
IPEANOUTHTENBHO, YTOOBI 00JIaCTh OITHOOYHOTO CIIAPUBAHUS HAXOMIIACH HE B LIGHTPE Y4acTKa
komrieMeHTapHocTu. Ecnu antucmeicioBast HUTh iIRNA conmep kut ommOKy criapuBaHus ¢
LIEJIEBOI MOCNIEA0BATEIBHOCTHIO, MPEANOYTHUTENILHO, YTOOBI OIIMOKA CriapuBaHus ObLia
OrpaHUYeHa HAXOXKIEHUEM B MpeeNax MOCIeqHUX 5 HyKIeoTHI0B Jubo ot 5'-, mubo ot 3'-
KOHIIa y4acTKa KOMIUIeMeHTapHOCTH. Hampumep, B ciydae cpeactsa Ha ocHoBe iIRNA u3 23
HYKJIEOTHIOB HUTbh, KOMIUIeMeHTapHas y4acTKy reHa KHK, oObdHO He conmepKuT Kakoi-1m1bo
omnOKYU CIapUBAaHMS B MpeeNaX UeHTPAIbHbIX 13 HykieotunoB. CiocoObl, OMUCAHHBIE B
TaHHOM JIOKYMEHTE, UJTH CIIOCOOBI, M3BECTHBIE M3 YPOBHS TEXHUKH, MOXKHO IIPUMEHSITh IS
onpeneneHus Toro, siBjsiercs Ju iIRNA, coneprkaimas omuOKy CriapuBaHUs ¢ LIEJIEBON
NIOCTIEIOBATENbHOCTHIO, 3 pexTuBHOM B mHrnomposannu skcnpeccun rena KHK. Paccmorpenue
s¢pdextuBrocTr iRNA ¢ ommbkamu criapuBaHus Ipu UHrHOUpoBaHun skcrnpeccuu rera KHK
SIBJISIETCS] BAJKHBIM, OCOOEHHO, €CJTH U3BECTHO, YTO KOHKPETHBIH Y4aCTOK KOMIJIEMEHTAPHOCTH B

rene KHK unmeeT noiumopdHyr H3MEHUYUBOCTD MOCIEAOBATEIBHOCTH B MOMYJISLIUH.

III. Moaunpuuuposanubie iRNA corsiacHo HacTosimemy H300peTeHHIO

B ognowm BapuanTe ocymectsienus PHK u3 uncna iRNA cornacHo HacTosiemy
n3odperenuto, Harpumep, dsSRNA, sBnsiercss HeMonupUIMPOBAHHON U HE CONEPIKUT, HAIIPUMED,
XUMUYeCKHe MOAN(UKALMH W/ IITH KOHBIOTHPOBAHUS, U3BECTHBIE U3 YPOBHS TEXHUKU U
OIHCaHHbIE B JTAHHOM JOKyMeHTe. B npyrom Bapuanre ocymectsieHust PHK u3 uncna iRNA
COTJIaCHO HacTosIeMy n300peTeHuo, Harpumep, dsSRNA, ABIsIeTCs] XUMHUYECKH
MOAM(ULIMPOBAHHOMN C LIENbIO YIYUIIeHNUs CTAOMIBHOCTH WM IPYTUX MOJIE3HBIX
XapakTepUCTUK. B ompeneneHHbIX BapHaHTax OCYLIECTBJIEHHUs HACTOSILEro N300peTeH s
IPAKTUYECKH BCe U3 HYKJIeOoTHI0B IRNA COriacHo HacToseMy H300PETEHHIO SIBIISIOTCS
Moan(HUIMPOBaHHBIMU. B Ipyrux BapnaHTax OCyINECTBICHHS HACTOSINETrO H300peTeHHs BCe
HykseoTHbl B iIRNA cornacHo HacTosimeMy H300peTeHHUIO SABIIOTCS MOAUGUIIMPOBAHHBIMH.
iRNA coriacHo HacTosIEMY H300PETEHHIO, B KOTOPBIX "MPAKTUYECKH BCE HYKJICOTHUIbI
SIBJISTFOTCS. MOIU(DUIIMPOBAHHBIMU ", SIBJISIIOTCS] B 3HAUUTENIbHON CTENEHU, HO HE TIOJTHOCTHIO
Moau(ULIMPOBAHHBIMU H MOTYT COZeprKaTh He Oolee 5, 4, 3, 2 nnu 1 HeMoxupUIIPOBaHHOTO

HYKJIEOTUAA.
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HyxenHOBbIE KUCIIOTHI, IPE/ICTaBIEHHbIE B HACTOSLIEM N300pETeHHH, MOTYT ObIThH
CHHTE3UPOBaHbI W/WUIN MOANUIIPOBAHBI CIIOCOOAMU, XOPOIIO pa3pabOTaHHBIMU B JAHHON
o0acTu TEXHHUKH, TAKMMH Kak Te, KoTopele onucanel B "Current protocols in nucleic acid
chemistry”, Beaucage, S.L. et al. (Edrs.), John Wiley & Sons, Inc., New York, NY, USA,
KOTOPBII HACTOSIIUM BKJIIOUEH B JAHHBIH JOKYMEHT IPH MTOMOIIH CChIIKH. Monudukanmm
BKJIFOYAIOT B ce0si, HapuMep, KOHLEBble MOAN(HUKALINH, HAITPUMEDP, MOAUDHUKAINH S'-KOHLIA
(pochopunupoBanrie, KOHbIOTUPOBAHHE, MHBEPTUPOBAHHbBIE CBSI3M) HIJIM MOAU(HUKAIIMH 3'-KOHLIA
(xonbroruposanue, Hykineotunsl JIHK, nHBepTHpOBaHHbIE CBSI3U U T. 1.);, MOAM(HUKALNN
OCHOBaHMIA, HATIPUMED, 3aMEeHY CTAOUTH3UPYIOIIUMU OCHOBAHHSIMH, A€CTAOMITU3UPYIOLIIMH
OCHOBaHUSIMH WJIM OCHOBaHMSIMH, KOTOpBbIe 00pa3yioT Napy OCHOBAHUHN C PaCIIMPEHHBIM
perepTyapoM MapTHEpOB, yAaJleHHe OCHOBAHUH (JINIIEHHbIE A30THCTOIO OCHOBAHMUS
HYKJIEOTHbI) HJIM KOHBIOTHPOBAHHE OCHOBAHUIL, MOIU(UKANK caxapoB (Harnpumep, B 2'-
TIOJIOKEHUH WIIH 4'-TIOJNIO’KEHUH) WITH 3aMeHy caxapa W/Wii MoAu(UKaLui OCTOBA, B TOM YHCIIE
mMonuduKanu win 3aMeny dpochoanspupHbix cesazeit. KoHKpeTHbIE MPUMepbl COSAMHEHUH
1RNA, npUMeHNMBbIX B ONMCAHHBIX B JAHHOM JJOKyMEHTE BapHaHTax OCYLIECTBJIECHUS,
BKJIIOUaroT, 0e3 orpanndenus, PHK, conepskaiue MoguduuupoBaHHble OCTOBbI UJIH
HETIPUpPOIHbIe MeXKHYKIeo3uaHble cBsi3u. PHK ¢ MopnuuupoBaHHBIME OCTOBaAMH BKIIFOYAIOT,
Cpenu Ipouero, Takue, KOTopble He copepkat atoM (ocdopa B ocToBe. B KOHTEKCTE JaHHOTO
OMUCAHUS ¥ KaK MHOTIAa YTIOMMHAETCS B JaHHOW 00nacTu TexHuku, moauduimposantbie PHK,
He conep:kamue atoM pocdopa B X MEKHYKICO3UTHOM OCTOBE, TAKXKE MOTYT CUUTATHCS
OJINTOHYKJICO3HIaMH. B HEKOTOpPBIX BapuaHTax OCylLIecTBIeHUs MoanuduimpoanHas iIRNA
Oynmer comepskaTth aToM (pocdopa B CBOEM MEKHYKJICO3UTHOM OCTOBE.

Monudnuuposanusie ocrosbl PHK Brirouarot, Hanpumep, pocdopornoarsl, XupaibHble
docdoporuoatsl, pochoponutnoarsl, pochorpusdupsl, amuHoankuidochoTpusGupsl, METHII-
u npyrue ankmipochoHaTel, B TOM yucie 3'-anknieHpochoHaTsl 1 XupanbHble GochoHaTHI,
docdunatsl, pochopamuaatel, B ToM 4ncie 3'-amuHodochopamuaat u
amuHoankunpochopamuaarsl, THoHOGocHopaMuIaThl, THOHOATKUIPOCHOHATEI,
troHoankmipochorpuspupsl u OopanodochaTel ¢ HOpMATBHBIME 3'-5'-CBA3SIMH, UX aHAJIOTH C
2'-5'-CcBsI35IMH, a TaAKXK€ TAKOBbIE C HHBEPTHUPOBAHHON MOJSIPHOCTBIO, I/I€ COCEAHHE Maphbl
HYKJICO3UIHbIX 3BEHbEB coeuHeHb! 3'-5' k 5'-3' mnm 2'-5' k 5'-2'. Takske BKIFOUEHBI pa3InyHbIe
COJIH, CMEIIaHHbIe COJIU 1 (HOPMbI CBOOOTHON KHUCIIOTHI.

Unmoctpatusable naTeHTs! CIIIA, B KOTOPBIX HU3JI0KEHA UAES MONTyUeHUs
BBILIEYKa3aHHBIX Gochopcomepkaliux CBs3eH, BKIIIOYAOT, Oe3 orpanmyenust, nateHTsl CIITA
NeNe 3687808; 4,469,863; 4,476,301; 5,023,243; 5,177,195, 5,188,897; 5,264,423; 5,276,019;
5,278,302; 5,286,717; 5,321,131; 5,399,676; 5,405,939, 5,453,496, 5,455,233; 5,466,677,
5,476,925; 5,519,126; 5,536,821; 5,541,316; 5,550,111; 5,563,253; 5,571,799, 5,587,361;
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5,625,050; 6,028,188; 6,124,445; 6,160,109; 6,169,170; 6,172,209; 6, 239,265; 6,277,603;
6,326,199; 6,346,614, 6,444,423; 6,531,590; 6,534,639; 6,608,035; 6,683,167; 6,858,715;
6,867,294; 6,878,805; 7,015,315; 7,041,816; 7,273,933; 7,321,029, u natent CIITA RE39464,
MOJTHOE COAEPIKaHUE KaKIOTO U3 KOTOPHIX HACTOSIIIIUM BKJIFOYEHO B TAHHBIN IOKYMEHT IPH
MTOMOIIHA CCBUIKH.

Monudunuposanusie octoBbl PHK, koTOpbie He comepskat aTtoM (ocdopa, BKIHOYAKOT
OCTOBBI, 00Opa30BaHHbIE KOPOTKOLIETIOUEYHBIMH aJTKUIBHBIMHU HITH LIUKJIOATKUIBHBIMHU
MEKHYKJICO3UAHBIMU CBA3AMU, CMEIIAHHBIMU I'€TEPOATOMHBIMUA WU aJIKUJIbBHBIMU WUJIHA
HUKIIOAJIKUJIIbHBIMUA MEKHYKJICO3UAHBIMU CBA3AMU WU OI[HOﬁ NN HECKOJIBKMH
KOPOTKOLETIOYCYHBIMU I'€TCPOATOMHBIMU WUJIU M'ETCPOLUKIIMICCKUMU MEKHYKIJICO3UAHBIMU
cBsi3iMU. OHH BKIIFOYAIOT OCTOBBI C MOP(OIMHOBBIMHU CBSI3sIMH (YaCTUYHO 00pa30BaHHbIE U3
caxapHOMW YacTH HYKJIEO3Ua); CUIIOKCAHOBBIE OCTOBBI, CYJIb(pUIHbIE, CYIb(POKCHIHbIC U
CyJb(OHOBBIE OCTOBBI; (POPMALETHIIbHBIE U THO(POPMALIETUIIBHBIE OCTOBBI,
MeTHJIeH(pOPMALIETUIIBbHBIE U THO(POPMALIETUIIBHBIE OCTOBBI, ATKEHCOAEPIKAIINE OCTOBBI,
CyJib(paMaTHBIE OCTOBBI, METUJICHUMUHOBBIE 1 METHUJICHTHIPA3HHOBBIE OCTOBBI, CyJIb()OHATHBIE
U CyJb(OHAMUIHBIE OCTOBBI, aMUIHBIE OCTOBBI M IPYTHE, COAEPIKAIINE CMECh COCTABJISTFOIITUX
yacteii N, O, S u CHa.

Unmroctparusabie nateHThl CIIA, B KOTOPBIX U3JI0KEeHA UAES TIOTyYeHUs
BbILIEYKa3aHHBIX OJIMTOHYKJIEO3UIOB, BKIKOYAKOT, Oe3 orpaHudenus, mateHTsl CIITA
NeNe 5034506; 5,166,315; 5,185,444, 5,214,134, 5,216,141; 5,235,033; 5,64,562; 5,264,564;
5,405,938; 5,434,257, 5,466,677, 5,470,967; 5,489,677; 5,541,307, 5,561,225; 5,596,086;
5,602,240, 5,608,046; 5,610,289; 5,618,704; 5,623,070, 5,663,312; 5,633,360, 5,677,437, u
5677439, nonHoe conepaHue Ka)A0ro U3 KOTOPbIX HACTOSILIUM BKJIFOYEHO B JAHHBII
AOKYMCHT IMPU NMOMOILIU CChLUIKH.

B npyrux BapuaHTax OCYLIECTBJICHUs pacCMaTpUBarOTCs noaxonasmue mumetukn PHK
st npuMeneHust B IRNA, B KOTOpBIX Kak caxap, TaK ¥ MEKHYKJICO3HIHAsS CBSI3b, T. €. OCTOB
HYKJICOTUHBIX 3BEHbEB, 3aMEHEHBI HOBbIMU IpyrnaMu. OCHOBaHUS 3B€HbEB COXPAHSIIOT AJIs
ruOpUAN3ALIN C COOTBETCTBYIOIIEH HYKJIEHHOBOM KHUCJIOTOW B KA4eCTBE IIEJIEBOTO COSNMHEHUS.
OnHo Takoe onuromepHoe coennHenne, mumetuk PHK, koTopsii, kak ObLTO MOKa3aHo, o0anaeT
MPEBOCXOAHBIMH CBOMCTBaMM I'MOPHIN3ALINHN, HA3bIBAETCS MENTHIHON HYKJIEMHOBOM KUCIOTOM
(PNA). B coenunenusix PNA caxapubiii octoB PHK 3ameHeH amuiconep kalium OCTOBOM, B
YaCTHOCTHU, aMHUHOSTUIITTIMITMHOBBIM OCTOBOM. HYKJ'IeOTI/IJIHbIe OCHOBAHUS COXPAaHAKOTCA U
COEIMHSIOTCS] HETIOCPEICTBEHHO WJIM OMTOCPEIOBAHHO C aTOMAaMHM a30Ta a3arpyIiibl aMHIHON
qaCcTHu OCTOBA. HJ'IJ'IIOCTpaTI/IBHbIe IIaTCHThI CH_[A, B KOTOPBIX U3JIOKEHA UACA MMOJTYUCHUSA
coenuHenuii PNA, BmouaroT, 6e3 orpanudenust, nateHtbl CIIIA NeNe 5539082, 5714331 u

5719262, nonHoe coiep:KaHue KaxA0r0 U3 KOTOPBIX HACTOSLUM BKJIFOUEHO B TAHHBIN
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AOKYMEHT ITpH MOMOIIH cChUIKH. JlononHuTenpHble coenuHennst PNA, nogxopsimuye At
npumeHeHust B iIRNA coriacHo HacToslieMy U300peTeHHUI0, OnMcanbl, Hanpumep, B Nielsen et
al., Science, 1991, 254, 1497-1500.

HexoTtoprle BapuaHThl OCYLIIECTBIIEHHUS, IPECTaBIEHHbIE B HACTOAIIEM H300peTeHn Y,
npenycmarpusaoT PHK ¢ pochoporrnoaTHeiME OCTOBAMHU M OJIUTOHYKJICO3HUIBI €
reTepoaTOMHBIMH OCTOBaMH U, B 4aCcTHOCTH, --CH2--NH--CHz-, --CH2--N(CH3)--O--CH»--
[M3BeCTHBIN Kak MeTuIeH(MeTUTUMHUHOBBIH) Wi MMI octos], --CH2--O--N(CH3)--CHa--, --
CH:z--N(CH3)--N(CH3)--CHz-- u --N(CH3)--CH2--CHaz--[rne nHatuHbIH pocdoams pupHbIi
0CTOB npeacTasieH kak --O--P--O--CHz--] u3 Beineynomsnyroro narenra CILIA Ne 5489677 u
aMHuzIHbIe OCTOBBI U3 BbleynomsHyToro nateHra CIIIA Ne 5602240. B HeKOoTOpbIX BapHaHTax
ocymectsienust PHK, npencrasieHHble B JaAHHOM JOKYMEHTE, HIMEIOT MOP(OINHOBbIE
CTPYKTYpPBI OCTOBa U3 BbllieynoMsiHyToro narenra CIIIA Ne 5034506.

Moauduuuposannsie PHK Taxske MOTyT comepskaTh OfMH M HECKOJIBKO 3aMEILeHHbIX
caxapHbIx (parmenToB. IRNA, Hanpumep, dSRNA, npencraBieHHble B JaHHOM IOKYMEHTE,
MOTYT COAepKaTh OAHO U3 ciaeayrowero B 2'-nonoxxenun: OH; F; O-, S- unu N-ankun;, O-, S-
i N-ankerawt, O-, S- v N-agxkuaun uinn O-ankui-O-alKun, TAe aaKuil, aIKeHIT U aTKHHAT
MOTyT OBITh 3aMerneHHbIMU 1K He3ameeHHbIMU C1-CioankmioM min C2-CioalIkeHIIIOM U
ankuHuiIoM. MnmroctpaTuBHbie npuroaasie Mmoaudukanuu kmoydaroT O[(CH2),0]mCH3,
O(CH2),OCH3, O(CH2)usNH2, O(CH2),CH3, O(CH2),ONH:2 u O(CH2),ON[(CH2),CH3)]>, rme n u
m paBHsOTCS OT | 0 mpubnusurensHo 10. B npyrux Bapuanrax ocymectsieHust dsSRNA
conep:kar OHO U3 caenyromero B 2'-nmojoxkeHnn: Hu3mui Ci-Croanku, 3aMeIeHHbINH HU3 I
ankwuy, ankapwn, apankmi, O-ankapun wim O-apankmi, SH, SCH3, OCN, C1, Br, CN, CF3, OCFj3,
SOCH3, SO2CH3, ONO2, NO2, N3, NH2, rerepoumkIoankui, reTeponukiIoaKapu,
aMUHOAJIKMJIAMUHO, MOJUAJIKWIAMHUHO, 3aMELIeHHbIN cuinl, pacwemsionyro PHK rpynmny,
PETIOPTEPHYIO TPYIITY, HHTEPKAIATOP, TPYIINY AJS YiIydlleHus (papMakOKHHETUIECKUX CBOMCTB
iRNA unu rpynmny ans yaydueHus gpapmakoguHamuyueckux csoiicts iRNA u apyrue
3aMEeCTUTENH C AHAJIOTHYHBIMU CBOMCTBaMH. B HEKOTOPBIX BapHaHTaX OCYILECTBICHUS
mMonudukanus Biovaet 2'-merokcusTokcu (2'-O--CH2CH2OCH3, Takske n3BecTHbIi Kak 2'-O-
(2-metokcuati) wim 2'-MOE) (Martin et al., Helv. Chim. Acta, 1995, 78:486-504), m.e.
AJTKOKCH-AJIKOKCUTpy Iy . J{pyroi HIUTIOCTpATHBHON MOTU(HUKanuel sBisercs 2'-
AMMETUIAMHHOOKCHAITOKCH, T. €. rpynmna O(CH2)ON(CHs)2, Taxke uzectnas kak 2'-DMAOE,
OIHCAaHHAs B IPUMEpPaxX B JAHHOM JIOKYMEHTE HIDKE, U 2'-TUMEeTHIAMUHOA TOKCUITOKCH (TaKKe
W3BECTHAsI U3 YPOBHS TeXHUKHU Kak 2'-O-aumerunamunostokcudtun win 2'-DMAEQE), 1. e. 2'-
0O--CH2--O--CH2--N(CH2)>.

Hpyrue mopgudukanun Bxmodarot 2'-merokcH (2'-OCH3), 2'-amunonponokewn (2'-
OCH>CH>CH>NH2) u 2'-¢rop (2'-F). [Tonobuble Mmoaudukamu Tak:Ke MOTyT ObITh



WO 2015/123264 45 PCT/US2015/015367

ocyiecTsiieHbl B npyrux nojoxennsx B PHK iRNA, B wactHocTH, B 3'-1ojiokeHUH caxapa B 3'-
KOHIIeBOM HykJieotuzae uin B dSRNA ¢ 2'-5'-cBsa3simMu 1 B 5'-TTOJIOJKEHUH 5'-KOHIIEBOTO
Hykseotuaa. iIRNA Takxke MOTYT COmepikaTb MUMETHKH CaXapoB, TAKHE KaK LIUKJIOOYTUJIOBbIE
(dbparmMeHTbI, BMECTO NeHTOodypaHO3ubHOTO caxapa. UmmroctparusHbie nateHThl CIIIA, B
KOTOPBIX M3JIOKEHA UJIesl TIOTyYSHHST TAKIMX MOAH(ULPOBAHHBIX CAXAPHBIX CTPYKTYD,
BKJIFOYAIOT, Oe3 orpanudenus, mareHThl CIITA NeNe 4981957; 5,118,800; 5,319,080; 5,359,044,
5,393,878; 5,446,137; 5,466,786; 5,514,785; 5,519,134 5,567,811, 5,576,427, 5,591,722;
5,597,909; 5,610,300, 5,627,053; 5,639,873; 5,646,265; 5,658,873; 5,670,633; u 5700920,
HEKOTOpBIE M3 KOTOPBIX HMEIOT OOIIero 3asBUTENs ¢ HacTosLel 3asBkoil. ITonHoe coneprxanne
KaXKJIOTO M3 BBILICYTOMSIHYThIX UCTOYHUKOB HACTOSIIIUM BKJIFOYEHO B JJAHHBIN TOKYMEHT MpU
MTOMOLIY CCBUIKH.

iRNA Takke MOXKET conepskaTh MOAH(DUKAIINH WIH 3aMELICHHST HYKJIEOTHIHOTO
OCHOBaHHMsI (4aCTO HA3BIBAEMOI'O B IAHHOH O0JIACTH TEXHUKH MPOCTO Kak "ocHoBanue"). Kak
HCIIONB3YETCs B JAHHOM JOKYMEHTe, "HeMoAupuurupoBaHHble” uin "npupoaHsle”
HYKJICOTUAHBIE OCHOBAHHSI BKJIFOUAIOT MyPHHOBBIE OCHOBaHMs afeHuH (A) u ryanuH (G), a
Takke mupumMuanHoBbIe ocHOBaHUs TUMHUH (T), mto3un (C) u ypauun (U).
MonuduurpoBaHHbIe HYKJIEOTHIHbIE OCHOBAHMS BKJIIOYAOT IPYrUe CHHTETUYECKUE U
NPUPOJIHBIE HYKJICOTUAHBIE OCHOBaHUS, Takue Kak ne3okcutumuH (dT), S-mermnurosuH (5-me-
C), S-ruOPOKCUMETHIILIUTO3UH, KCAHTHH, THITOKCAHTHH, 2-aMHHOAICHUH, O-METHIIOBbIE U IpyTHe
AJIKUJIOBBIE TIPOU3BOIHBIC aIeHNHA U TyaHHHA, 2-TIPOIUJIOBBIE U IPYTHe aJTKUJIOBbIS
IIPOU3BOJHBIE aJCHUHA U T'YaHUHA, 2-THOYPALWI, 2-THOTUMUH U 2-THOLUTO3UH, 5-
raJIOTeHy AL U LUTO3HH, S-MPOMUHIITYPALIIT U [IUTO3WH, 6-a30ypaliiil, HUTO3UH U TUMHUH, 5-
ypaumi(nceBaoypaumn), 4-THOypari, 8-rajJoreH-, 8-aMiUHO-, 8-THOJI-, 8-THOANKUII-, 8-
THIPOKCUJI- U IPYTHe 8-3aMeLCHHbIE aJEHUHbI U T'YaHUHbI, 5S-TaJIOTeH-, B YaCTHOCTH, 5-OpoM-,
S-tpudropmeTii- U Ipyrue S-3aMelIeHHbIE COSNUHEHUS YpaLuia U IUTO3UHA, 7-METHIITYaHHH
U 7-MeTUJaAcHUH, 8-a3aryaHyH U 8-a3aaficHuH, 7-e3a3aryaHuH U 7-1e3a3aaleHuH, a TaKxKe 3-
7ie3a3aryaHut U 3-ae3a3aafeHuH. J{ononHuTeIbHbIe HYKJIEOTUHbIE OCHOBAHUS BKJIIOUYAIOT
TakoBbIe, packpeiThie B maTeHTe CIIIA Ne 3687808, Takosble, packpeiThie B Modified
Nucleosides in Biochemistry, Biotechnology and Medicine, Herdewijn, P. ed. Wiley-VCH,
2008; Taxossle, packpbiTeie B The Concise Encyclopedia Of Polymer Science And Engineering,
pages 858-859, Kroschwitz, J. L, ed. John Wiley & Sons, 1990, Takossie, packpeiTbie B Englisch
et al., Angewandte Chemie, International Edition, 1991, 30, 613 u TakoBbI€, paCKpbIThIE B
Sanghvi, Y S., Chapter 15, dsSRNA Research and Applications, pages 289-302, Crooke, S. T. and
Lebleu, B., Ed., CRC Press, 1993. HekoTopbie U3 3TUX HYKJEOTHIHbIX OCHOBaHHI OCOOEHHO
NIPUMEHUMBI JJ151 IOBBILIEHHUST CPOJICTBA CBSI3bIBAHUS OJIMTOMEPHBIX COSTUHEHHIA,

NPEACTABIEHHBIX B HACTOALIEM H300peTeHrnH. OHU BKIIIOYAIOT S-3aMeLIeHHbIC TUPUMHIUHBL, O-
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azanupuMuansbl U N-2, N-6 u O-6 3aMeleHHble ypUHBL, B TOM YHC/Ie 2-aMUHONPONUIAACHUH,
S-MpONMUHIITY AL U S-TIPONHMHWILMTO3UH. BpIIO MOKa3aHo, 4TO S-METUIILUTO3UHOBBIE
3aMELIEHMSI MOBBILIAI0T CTAOMIIBHOCTD AYIUIEKCA HYKJIEUHOBBIX KUCIOT Ha 0,6-1,2°C (Sanghvi,
Y. S., Crooke, S. T. and Lebleu, B., Eds., dsSRNA Research and Applications, CRC Press, Boca
Raton, 1993, pp. 276-278) u npeacTaBysiroT cOO0H HILTFOCTPATHBHBIE 3aMEIEeHNs] OCHOBaHUH,
eme OoJyiee KOHKPETHO B COYeTaHUH C 2'-O-MeTOKCUITUIIOBBIMU MOIU(UKAIIUSIMHI CaXapoB.

Unmoctparusablie nateHTs CIIA, B KOTOPBIX H3JI0)KEHA HIes TOJYYeHUsI HEKOTOPBIX U3
BBIIICYKa3aHHbIX MOI[I/I(I)I/ILII/IpOBaHHbIX HYKJICOTUAHBIX OCHOBaHHﬁ, a TAKXKE APYTrux
MOIU(PULMPOBAHHBIX HYKJIEOTHIHBIX OCHOBAHUH, BKJIFOYAIOT, 0€3 OrpaHHYeHMs,
BbimeykasaHHble naTeHThl CIITA NeNe 3687808; 4,845,205; 5,130,30; 5,134,066; 5,175,273;
5,367,066; 5,432,272; 5,457,187, 5,459,255; 5,484,908; 5,502,177, 5,525,711, 5,552,540;
5,587,469; 5,594,121, 5,596,091, 5,614,617; 5,681,941; 5,750,692; 6,015,886; 6,147,200;
6,166,197; 6,222,025; 6,235,887; 6,380,368; 6,528,640; 6,639,062; 6,617,438; 7,045,610;
7,427,672, u 7495088, nonHOE COnepKaHNE KAKAOr0 U3 KOTOPBIX HACTOSAIINM BKJIFOUEHO B
TaHHBIN TOKYMEHT MPU TIOMOIIN CCBUIKH.

PHK iRNA Ttaksxe MOXeT ObITh MOAU(DUIIPOBAHA TAKUM 00pa30M, 4TOOBI OHA
coeprkaia OIMH I HECKOJIbKO OUIMKIINYECKUX CaxapHbIX (parMeHTOB. "Buiukinyeckuit
caxap" mpeacTapisieT codoi GpypaHO3UITIbHOE KOIbLO, MOAUPULIMPOBAHHOE TTOCPEICTBOM
CBSI3bIBAHMSI MOCTHKOM IBYX aromoB. "bunnknudeckuit Hykineosun" ("BNA") nmpencrasnser
co00ii HYKJIEO3U/T C CaxapHbIM (PparMeHTOM, COEPIKALIMM MOCTHK, COSIUHSIFOIINIA BA aTOMa
yriepona caxapHOro KoJiblia, o0pasysi, TaAKUM 00pa3oM, OULIUKIUYECKYIO KOJIbLIEBYIO CHCTEMY.
B onpeneneHHbIXx BapuaHTax OCYILIECTBJICHHUS MOCTUK COeAuHsET 4'-aToM yriepoaa u 2'-atom
yrjepona B caxapHoM KoJiblie. TakuM 00pa3oM, B HEKOTOPBIX BAPUAHTAX OCYINECTBIICHUS
CPEICTBO COTNIACHO HACTOSIEMY H300PETEeHHIO MOXKET COAEPKaTh OHY MJIM HECKOJIBKO
3anepThIX HyKJIeNHOBBIX KUCIOT (LNA). 3anepras HyKJIenHOBas KUCIIOTA MPECTABIsieT CO00M
HYKJIEOTH], cofepKaiii MoauduuupoBaHHbIi puOO3HBIN (pparMeHT, rae puOo3Hbli GparmMeHT
COIEPIKUT JOMONHUTENBHBIN MOCTUK, COeUHAOMMN 2'- 1 4'-aToMBI yraepona. JApyrumu
cnoBamu, LNA npencrasisier coO0it HYKIEOTH I, COAep AN OMLIMKINYECKUNA CaxapHbIT
¢dparmenT, conepskamuii Mmoctuk 4'-CH2-O-2'. Orta crpykTypa 3¢ dexTiBHO "3anupaer” puOo3y
B CTPYKTypHOU KoHpopmaumu 3'-3H10. b0 mokazaHo, 4yTo q00aBIeHHE 3amepThIX
HYKJIEMHOBBIX KUCJIOT B SiIRNA nobimaer ctadmibHOCTh SIRNA B CBIBOPOTKE KPOBU M CHUKAET
Herenesbie d3pdextol (Elmen, J. et al., (2005) Nucleic Acids Research 33(1):439-447; Mook,
OR. et al., (2007) Mol Canc Ther 6(3):833-843; Grunweller, A. et al., (2003) Nucleic Acids
Research 31(12):3185-3193). [Iprmepb! OMIUKINUECKUX HYKICO3UA0B JJIsi IPUMEHEHHUS B
NOJIMHYKJIEOTH/IAX COTJIACHO HACTOAIIEMY H300PETEeHHIO BKITFOYAIOT, O€3 OrpaHIUYeHHs,

HYKJIEO3U/Ibl, COAeprKalllie MOCTHK MexXy 4'- u 2'-aToMaMu KoJblia pHOO3UIIBHOTO ocTaTKa. B
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OTpeNeNIeHHbIX BAPHAHTAX OCYIIECTBICHHS CPEICTBA HA OCHOBE AHTUCMBICIIOBBIX
TIOJIMHYKJIEOTHUIOB COTJIACHO HACTOSLIEMY U300PETEHHIO CONEPIKAT OAMH UM HECKOJIBKO
OMLIUKIINYECKUX HYKJICO3UIOB, COAEPIKALINX MOCTUK 4'-2'. TTpuMeps! TaKuX OUIMKINIECKIX
HYKJIEO3HIIOB C MOCTUKOM 4'-2' BKimtodaroT, 6e3 orpanundenus, 4'-(CH2)—O-2' (LNA); 4'-
(CH2)—S-2'; 4'-(CH2)2—0-2' (ENA); 4'-CH(CH3)—O-2' (Tak>xe Ha3bIBaeMbIit
"koH(popMaIMOHHO 3aTpyaHeHHbIM dTHoM" wiu "cEt") u 4'-CH(CH20CH3)—O0-2' (u ero
aHanoru;, cM., Haripumep, nateHT CIITA Ne 7399845); 4'-C(CH3)(CH3)—O0-2' (u ero aHajoru;
cMm., Haripumep, nmateHt CIIIA Ne 8278283); 4'-CH2—N(OCH3)-2' (u ero ananoru; cm.,,
Hanpumep, nateHT CIITA Ne 8278425); 4'-CH2—O—N(CH3)-2' (cm., Hanpumep, myOIUKaLIUIO
narenta CIIIA Ne 2004/0171570); 4'-CH2—N(R)—O-2', rne R npenctasnser codoii H, C1-
C12-ankni wm 3amuTHyO rpymmny (M., Hanpumep, nateHT CIIA Ne 7427672); 4'-CH2—
C(H)(CH3)-2' (cm., Hanpumep, Chattopadhyaya et al., J. Org. Chem., 2009, 74, 118-134); u 4'-
CH2—C(=CH2)-2' (u ero aHanory; cM., Hanipumep, nareHT CIITA Ne 8278426). [TonHoe
COAEpPIKAHNE KAKAOTO U3 BILIEYTOMSIHYThIX HICTOYHUKOB HACTOSIIIIMM BKJIFOUEHO B TaHHBIH
JOKYMEHT IPH MOMOLIU CChUTKH.

Jononautenbhble winmrocTparuBHbie nateHThl CIITA u nyonukanuu natenros CIIIA, B
KOTOPBIX M3JIO’KEHA UJesT TIOJYUYEHUS HYKJICOTHUOB 3aIePThIX HYKJIEUHOBBIX KHCIOT, BKIKOYAIOT,
0e3 orpanuuenus, cnenyromue: nateHTbl CIITA NeNe 6268490; 6,525,191; 6,670,461; 6,770,748;
6,794,499; 6,998,484; 7,053,207; 7,034,133;7,084,125; 7,399,845; 7,427,672; 7,569,686;
7,741,457, 8,022,193; 8,030,467, 8,278,425, 8,278,426, 8,278,283; US 2008/0039618; u US
2009/0012281, monHOe comepskaHue KakKOro U3 KOTOPBIX HACTOSIIUM BKJIFOUYEHO B TAaHHBIN
JOKYMEHT IMPH MOMOIIU CChUTKH.

JIro601i 13 BBILIEH3IOKEHHBIX OMLUKINYECKUX HYKJIEO3UI0B MOKHO MOJYYHTD C
UMEOIIMM OJTHY WJIH HECKOJIbKO CTEPEOXUMHUECKUX KOH(PUTYpaLUli caxapoB, B TOM YHUCIIE,
Hanpumep, o-L-pubodypanosy u B-D-pudodypanosy (cm. WO 99/14226).

PHK iRNA Tak>xe MoxeT ObITb MOAU(DHIHPOBaHA TAKHMM 00pa3oM, 4TOObI OHA
coaeprKasia OJUH WJIH HECKOJIBKO 3aTPYAHEHHBIX STHJIOM HYKJI€OTHI0B. Kak ucnons3yercs B
TaHHOM JIOKYMEHTE, "3aTpyAHEHHbIH 3TIiIoM Hykieotun" uinn "cEt" npeacrasnser coboit
3aMepTyI0 HYKJICHHOBYIO KUCIIOTY, COAEPIKAIIYI0 OULIMKINIeCKUH caXxapHbIid (JparMeHT,
conep>kamuii Mmoctuk 4'-CH(CH3)-O-2'. B oqHOM BapuaHTe OCYIIECTBICHUS 3aTPYAHEHHBIH
STUJIOM HYKJIEOTHJ HAaXOAMTCS B S-KOH(OpMalK, Ha3bIBa€MOI B TAaHHOM JOKyMeHTe "S-cEt".

iRNA coriacHO HacTOsIEMY H300PETEHUI0 MOKET TaK)Ke COIEepP KaTh ONUH WU
HeCKOJIbKO "koH(popmarmonHo orpanndeHHbX HykieoTraoB" ("CRN"). CRN npeacrasisor
co0o¥ aHaIOru HYKJIEOTHAOB C THHKEpoM, coenuustoumm C2'- u C4'-atomsl yriiepona puOo3bl
wn C3- u C5'-atomel yriepoaa pubosbl. CRN 3anmpaer pubo3HOE KONBIO B CTAOMIBHOM

KOoH(popMaImu 1 nopsImaer cpoacTso rudpuanzanun ¢ mRNA. JInHKep UMeeT HTOCTaTOYHYIO
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JJIMHY JUT TOMEIEHHUs] aTOMa KUCIIOPOAA B ONTHMAJIbHOE MOJIOKEHUE [T CTA0MIIBHOCTH U
CPOJCTBA, YTO IIPUBOJUT B PE3yJIbTaTe K MEHbLIEMY "CMOPIIHUBAHHIO" pUOO3HOrO KOJIBIIA.

WnnroctpaTyBHBIE MyOJIUKALUY, B KOTOPBIX M3JI0KEHA HJes MOJNy4eHHs HEKOTOPbIX U3
BbimeykazanHbix CRN, BkrO4aroT, 0e3 orpannuenus, myonukanuto nmarenta CIITA
Ne 2013/0190383 u PCT-nyonmukaro WO 2013/036868, nmosiHOe comepskaHue KaKIon U3
KOTOPBIX HACTOSIIIUM BKJIFOUEHO B JAHHBINH JOKYMEHT MIPU IOMOIIH CCUIKHU.

OnuH uiH HeCKoJbKO U3 HykeoTunoB iIRNA cornacHo HacToseMy H300peTeHHIO
TaKke MOTYT BKJIFOYAaTh THAPOKCHMETHII3aMEICHHbIH HYKICOTH .
"T'uppokcuMeTHI3aMeIeHHbIH HyKJICOTHA" TIPeNCTaBIsieT COOOH anukiiyeckuii 2'-3'-
CEKOHYKJICOTH]I, TAK)Ke Ha3bIBaeMblii MoauGuKalyel "He3anepTast HyKJIeHHOBAast KUCIOTa"
("UNA").

Hnmoctpatusnblie nyonukanyu CIIA, B KoTOpbIX n3noxkeHa uaes noiayudeHust UNA,
BKJIFOYAIOT, Oe3 orpanudenusi, nareHT CIIIA Ne 8314227 u nyOnukamu narentos CIITA
NeNe 2013/0096289; 2013/0011922 1 2011/0313020, mosiHOE Conep:KaHUE KaKIOTO U3 KOTOPBIX
HACTOALINM BKJIFOUEHO B JaHHBII TOKYMEHT MpH NOMOIIH cchliku. [ToTeHimansHo
CTAOMITM3UPYIOIITHE MOIU(UKAITTT

[ToreHManbHO CTAOMIM3NPYOLIME MOTU(HKALK Ha KOHIax Monekysn PHK moryt
BKJIFOUaTh N-(anerniaMuHokanpomn)-4-rugpokcunponunod (Hyp-C6-NHAc), N-kanponn-4-
ruapokcunposuaon (Hyp-Co6), N-anerun-4-ruapokcunponunon (Hyp-NHAc), Tumunun-2'-O-
ne3okcutuMuanH (3¢up), N-(amuaokanpoun)-4-ruapokcurponunon (Hyp-C6-amuno), 2-
noko3zanounypuans-3'-¢pocdar, uaseprupoanHoe ochoBanue dT (idT) u ap. PackpsiTie 3TOM

mMoaupukanun MokHO Haliti B PCT-nyOmukannu Ne WO 2011/005861.

A. Moougpuyupoeannvie iRNA, cooeparcauyue Momuest co2NacHO HACMOAUEMY
u30bpemenuio

B HEKOTOpBIX acneKTax HACTOSAIIEro N300peTeHNs IBYXHUTEBbIE CPENICTBA HA OCHOBE
iRNA coriacHo HacTosILEMy H300PETEHUIO BKIIIOYAIOT B Ce0sl CPENICTBA C XUMUUECKUMHU
MoAU(UKALUSAMY, PACKPBITBIMU, HAIIPUMED, B NpeBapUTeNbHOI 3asBke Ha naTteHT CIIA
Ne 61/561710, nonanHoti 18 Hos6ps 2011 r., wu B PCT/US2012/065691, momanHoi 16 HOsIOpst
2012 r., noaHOE conepkaHue KaXI0H U3 KOTOPBIX HACTOSIIIKM BKJIIOYEHO B JAHHBINA JOKYMEHT
IpY MIOMOIIU CChUIKH.

Kaxk nmoka3aHo B 1aHHOM JOKYMEHTE U B IpeABapuTesbHOM 3asaBke Ne 61/561710 nnu B
3asBke 1o PCT Ne PCT/US2012/065691, npeBocXoaHbIE pe3yJIbTaThl MOTYT OBITh TTOTyYeHbI
IIyTeM BBEAEHUS OMHOTO WM HECKOJIBKUX MOTHBOB U3 TPEX OJUHAKOBBIX MOIU(HUKALNI TPex
TIOCJIEI0BATEIbHBIX HYKJIEOTHOB B CMBICIIOBYIO HUTb W/UJIM AHTUCMBICIIOBYIO HUTh CPENICTBA Ha

ocHoBe iIRNA, B 4aCTHOCTH, B CaliT pacIleIuIeHus] U PSIOM C HUM. B HEKOTOpBIX BapHaHTax
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OCYILECTBJICHUSI CMBICJIOBAsI HUTh U AHTHCMBICJIOBAsi HUTh CpeACcTBa Ha ocHOBe iIRNA moryT
OBITh MOJHOCTHIO MOAM(DULIMPOBAHBI UHBIM CIIOCOOOM. BBeneHNEe TaKMX MOTUBOB HAapyILIAET
naTTepH MOAUUKALN, €CTIM OH UMEETCsI, CMBICIIOBON W/UIM aHTUCMBICIIOBOI HUTH. CpencTBo
Ha ocHOBe IRNA MoskeT ObITh HE00sA3aTeIPHO KOHBIOTHPOBAHO, HAIIPUMED, CMBICIIOBON HUTHIO,
C IUTaHIOM, TpeACTaBIsFOIINM coboit mpousBogHoe GalNAc. [TonyueHHbIE B pe3yibTaTe
cpeznctsa Ha ocHoBe iIRNA xapakTepu3yrTcs MPEeBOCXOAHON aKTHBHOCTBIO CaiJIEHCHHIa T€HOB.

boree KOHKpPETHO, HEOKUAAHHO OBUIO OOHAPYIKEHO, YTO B TEX CIyYasx, KOraa
CMBICJIOBAsl HUTh U aHTHCMBICJIOBAsi HUTh JIBYXHUTEBOTO CpeCTBA Ha OCHOBE iIRNA MOJHOCTBIO
MOIU(ULIUPOBAHBI TAK, YTO UMEIOT OAMH UJIM HECKOJIBKO MOTHBOB M3 TPEX OJMHAKOBBIX
MoauduKaLuil TpeX MoCIe0BaATENbHBIX HYKJIEOTHIOB B CaliTe paclIeTieHHsl 0 MeHbLIeH Mepe
OIHOH HUTH cpeacTsa Ha ocHoBe IRNA MM psiioM € HUM, aKTUBHOCTD CPEACTBA Ha OCHOBE
iRNA B OTHOIIEHUY CaJICHCHMHTA I'€HOB MOBBILIAIACH HAUTYYIIUM 00pa3oM.

CooTBeTCTBEHHO, HacTosIee H300peTeHNe MPeayCMaTPHUBAET ABYXHUTEBbIE CPENCTBA HA
ocHoBe iIRNA, ciocobHble HHrNOUPOBaTh SKcIpeccuro enesoro reqa ( T. e. rena KHK) in vivo.
Cpenctso Ha ocHoBe IRNA conep kKUT CMBICIOBYIO HUTh U aHTHCMBICJIOBYIO HUTh. Kaskast HUTh
cpencrea Ha ocHoBe iIRNA MokeT BapprpoBath 1o JynHe oT 12 1o 30 Hykneorunos. Hampumep,
Ka)Kaasi HUTb MOKET UMETh JUTMHY OT 14 1o 30 Hyki1eoTuaoB, uMeTh AuHy ot 17 no 30
HYKJIEOTUAOB, UMETh JJIMHY OT 25 10 30 HyKJI€OTHI0B, UMETh AJUHY OT 27 10 30 HYyKJI€OTUAOB,
UMETh IJIMHY OT 17 10 23 HyKJI€OTUA0B, UMETh IJUHY OT 17 no 21 Hykji1eoThaa, UMETh AJIUHY OT
17 no 19 HykneoTunoB, UMETh JJIMHY OT 19 10 25 HyKJIeOTUAOB, UMETH JJINHY OT 19 no 23
HYKJIEOTHAOB, UMETh JJINHY OT 19 no 21 HykieoTuaa, uMeTh IUIMHY OT 21 10 25 HyKJIEOTUIOB
WU UMETh JJIMHY OT 21 1o 23 HyKJIEOTUIOB.

CMbICTIOBast HUTh M aHTUCMBICIIOBAsI HUTh, KaK MPAaBUIIO, 00pa3yIoT AyIUIEKCHYIO
nByxHuTeByro PHK ("dsRNA"), Tax:ke Ha3pIBaeMyr0 B JaHHOM JOKYMEHTe "CpelCTBOM Ha
ocHoBe iIRNA" mnn "cpencrsom iRNA". JlyrmuiekcHbIN yu4acTOK cpeacTsa Ha ocHoBe IRNA
MO2KET UMeTh JuinHy 12-30 map Hykneotunos. Hanpumep, 1yIuiekCHBINA y4aCTOK MOXKET UMETh
anuny 14-30 map HykJI€0TUAOB, UMeTh JuuHY 17-30 nmap HykJIeoTUAOB, UMETh AnuHy 27-30 map
HYKJIEOTHAOB, UMETh AJINHY 17-23 mapsl HyKJI€OTHAOB, UMETh JMHY 17-21 napa HyKJI€eoTHIOB,
umeTth ey 17-19 map HykineoTuaos, UMeTh JyMHY 19-25 nap HykJI€OTHIOB, UMETh JUTHHY 19-
23 mapbl HyKJIEOTHIOB, UMeTh JIHHY 19-21 mapa HykJIeoTUa0B, UMETh IJIHHY 21-25 map
HYKJICOTHIOB MJIK UMETh AuHy 21-23 mapel HykieoTu10B. B apyromM npumepe AyTiieKCHbIN
y4acToOK BeIOpaH mo anuHe u3 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 u 27 HYKJI€OTH/IOB.

B oxgHoM BapuaHTe ocyuiecTBieHHs cpeacTBo st IRNA MoxkeT comepkaTh OAUH WIH
HECKOJIbKO BBICTYMAIOIINX YYACTKOB W/WJIH KMUPYIOMIMX TPy HA 3'-KOHILIE, 5'-KOHIIe WK
o0oux KOHIax oxHOH miu obenx HuTel. BoicTynm MoXeT UMeTh IIHHY 1-6 HyKJI€OTHAOB,

HarpuMep, UMeTh JJINHY 2-6 HyKJIEOTUAOB, UMETh JUIMHY 1-5 HyKJI€OTUAOB, UMETh JUIUHY 2-5
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HYKJICOTUOB, UMETh JUIMHY 1-4 HyKJI€OTUA, UMETh JJINHY 2-4 HYKJI€OTHa, UMETh AMuHY 1-3
HYKJIEOTUA, UMETh JUIMHY 2-3 HYKJIEOTUAA WA UMETh AIUHY 1-2 HykiaeoTuaa. BeicTynbl MOTyT
OBITH OOYCIIOBJIEHBI TEM, UYTO OJIHA HUTb SIBJIIETCS JUIMHHEE IPYTOM, MU ObITh O0YCJIOBJICHBI
TE€M, YTO ABE HUTU OJUHAKOBOH JJIMHBI PACIOJOKEHBI HECUMMETPUYHO. BhICTYy MOXeT
OCYLIECTBJISATh OLIMOOYHOE criapuBaHue ¢ neneBoit mRNA miu oH MoxeT ObITh
KOMIUIEMEHTAPHBIM LIEJIEBBIM MTOCJIEA0BATENBHOCTAM F€HOB UM MOXKET UMETh APYTYIO
HIOCJIEI0OBATENBHOCTD. [lepBast U BTOpasi HUTH TAKXKe MOTYT ObITh COEIMHEHBI, HAIIPUMep,
JOTOJHUTEILHBIMI OCHOBAHUSIMH ¢ 00pa30oBaHKEM "IIMIIBKH" WIIH TIPU MIOMOIIH IPYTUX HE
cofiep KaIlUuX OCHOBAHUS JIMHKEPOB.

B onHOM BapuaHTe OCYILIECTBIEHUS KaXKIbIM U3 HYKJIEOTUOB B BBICTYIAIOIIEM y4aCTKe
cpencra Ha ocHOBe IRNA He3zaBuCHMO MOKET ObITh MOIU(UITMPOBAHHBIM HIIH
HEMOIU(UIIMPOBAHHBIM HYKJIEOTHIOM, B TOM YHCIIe, Oe3 OrpaHU4YeHUs], UMEIOIINUM caxap ¢ 2'-
monudukauuei, kak, Hanpumep, 2-F, 2'-O-metun, tTumuaut (T), 2'-O-MeTOKCHITHII-5-
metunypuaut (Teo), 2°-O-meTokcusTrnaneHo3uH (Aeo), 2'-O-MeTOKCUI THII-S-METHIIUTHINH
(m5Ceo) u mobble nx komouHauuu. Hanpumep, TT moxxeT ObITh BhICTYnaroIeit
MIOCJIE0BATEIbHOCTBIO IS IIOOOro KOHIA Ha JI000I HUTH. BRICTYN MOXKET OCyIIeCTBIATh
omrnboyHOe crnapuBaHue ¢ neneBoit mRNA win oH MOkeT OBITh KOMIUIEMEHTAPHBIM LIEJIEBBIM
NOCJIEI0BATEIbHOCTSIM T'€HOB MJIU MOXKET UMETh JPYTYI0 MOCIEI0BATEIbHOCTD.

5'- unu 3'-BBICTYIIbI CMBICJIOBOI HUTH, aHTUCMBICJIOBOM HUTH MJTH O0EHX HUTEW CpeacTBa
Ha ocHOBe iIRNA moryT ObITh pochopunupoBaHbl. B HEKOTOPBIX BapUAHTAaX OCYIIECTBICHHUS
BBICTYAIOIIUH(BBICTYMAIOLIHE) YUACTOK(YIACTKH) CONePKUT(COepIKaT) ABa HYKJIEOTH A C
dochoporrnoaToM MexkIy OIBYMS HYKICOTHIAMH, IIPU STOM JIBa HYKJIEOTHAA MOTYT OBITh
OJIMHAKOBBIMU WJIM Pa3HbIMU. B 0OZIHOM BapuaHTe OCYIECTBJIEHUs BBICTYI MPUCYTCTBYET Ha 3'-
KOHIIE CMBICJIOBOM HUTH, aHTUCMBICJIOBOI HUTHU WM 00enx HuTel. B onHOM BapuaHTte
OCYILECTBJIEHUS 3TOT 3'-BBICTYII IPUCYTCTBYET B aHTUCMBICIIOBOI HUTH. B 0gHOM BapuaHnTe
OCYILECTBJIEHHUS 3TOT 3'-BBICTYI NPUCYTCTBYET B CMbBICJIOBONH HUTH.

CpenctBo Ha ocHOBe IRNA MOKeT cofepaTh TOJbKO OJMH BBICTYI, KOTOPBIH MOKET
yCHINBATh HHTEPPEPUPYIOLIYIO aKTUBHOCTb iIRNA 0e3 Bo3aelCTBuS Ha €ro 00yt
cTabmIbHOCTh. HanprMep, OMHOHUTEBOM BBICTYI MOKET OBITh PACIIONIOKEH Ha 3'-KOHIE
CMBICJIOBOI HUTH WJIH, B KAY€CTBE aJIbTEPHATHBBIL, Ha 3'-KOHLIE aHTHCMBICIOBOM HUTH. IRNA
TaK)Ke MOKET UMETh TYTIOH KOHELl, PaCloNIOKEHHbBIN Ha 5'-KOHILIE aHTUCMBICIIOBON HUTH (1H 3'-
KOHLIE CMBICJIOBOM HUTH), Win Haobopot. Kak npasuiio, antucmeicnosast HUTh iIRNA nmeer
HYKJICOTUAHBIN BBICTYII Ha 3'-KOHIIE, a 5'-KoHel siBjsieTcs TynbIM. He skenast orpaHIUNBaTBCS
KaKOH-1100 Teopuei, moNararT, YTO ACHMMETPHYHBIN TYIOH KOHel Ha 5'-KOHIe
AHTHCMBICJIOBOW HUTH U 3'-KOHLIEBOH BBICTYI AHTHCMBICJIOBOM HUTH CIIOCOOCTBYIOT BKJIFOUEHUIO

HanpasJsioLIe HuTH B rpouecc ¢ yuacrueMm RISC.
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B onHOM BapuaHTe oCylIecTBIeHUs cpencTBo Ha ocHoBe IRNA mpencTasnsier coOoi
oJuroMep ¢ 0OOUMH TYNBIMU KOHIIAMH, UMEIOIIUH AIUHY 19 HYKJI€OTHIOB, TI€ CMBICIOBAst HUTh
COAEP>KUT 110 MEHbIIEeH Mepe OAUH MOTHB U3 Tpex 2'-F-moandukaruii Tpex nociaenoBaTeNbHbIX
HYKJICOTHAOB B MOJIOKEeHUsIX 7, 8, 9 oT 5'-KOHIa. AHTHCMBICIIOBAsI HUTh COASPKUT MO MEHbBIIEH
Mepe OIMH MOTHB U3 Tpex 2'-O-MeTHI-MOonupuKamii TpeX MOCIeI0BATEIbHBIX HYKJICOTHAOB B
nookenusix 11, 12, 13 or 5'-koHna.

B npyrom BapuaHTe OCyILIeCTBIIEHHs CpencTBO Ha ocHOBe iIRNA mpencrasisier coboit
oJIuroMep ¢ 0OOUMH TYIBIMU KOHIIAMU, UMeroIIuil AuHy 20 HyKJI€OTHAOB, TI€ CMbICIOBAsi HUTh
COIEP>KUT 110 MEHbINEl Mepe OAMH MOTHB U3 Tpex 2'-F-Moandukanuii Tpex mociaenoBaTebHbIX
HYKJIEOTHIOB B mojioxkeHusix 8, 9, 10 or 5'-koH1a. AHTHCMBICIOBAst HUTh COAEPIKUT IO MEHbIIEH
Mepe OJUH MOTHB U3 Tpex 2'-O-MeTHi-MOAU( KA TPeX MOCIeA0BATEIbHBIX HYKJIEOTU OB B
nonoxkerusix 11, 12, 13 ot 5'-koHna.

B erme oqHOM BapuaHTe OCyIIeCTBIEHHs cpeacTBo Ha ocHoBe IRNA npencrasiser coboit
oJuroMep ¢ 0OOUMH TYIBIMU KOHIIAMH, UMEIOIIUN JTUHY 21 HYKJI€OTHA, II€ CMBICIIOBAsI HUTh
COAEP>KUT 110 MEHbIIEeH Mepe OAUH MOTHB U3 Tpex 2'-F-moandukaruii Tpex nociaenoBaTeNbHbIX
HYKJIEOTHAOB B nosioskeHusix 9, 10, 11 ot 5'-koHIa. AHTUCMBICTIOBAS HUTh COIAEPKHUT TI0
MEHBbLIeH Mepe OUH MOTHB U3 Tpex 2'-O-MeTHI-MOTU(pUKALHA TPEX MOCIEI0BATEIbHBIX
HYKJIEOTHAOB B mojioskeHusx 11, 12, 13 or 5'-koHma.

B onHOM BapuaHTe OCyIIECTBICHHS CPENCTBO Ha ocHOBE IRNA comep KUT CMBICIOBYIO
HUTb U3 21 HyKJIEOTHUAA U AHTUCMBICJIOBYIO HUTh U3 23 HYKJIEOTHUIOB, I'7I€ CMBICIIOBAsl HUTh
COIEP>KUT 110 MEHbINEH Mepe OAMH MOTHB 13 TpeX 2'-F-Moanukanuii Tpex mociaenoBaTebHbIX
HYKJIEOTHAOB B mojioxkeHusix 9, 10, 11 or 5'-koHIIa; aHTUCMBICIOBAsE HUTh COAEPIKUT 110
MeHbIIEH Mepe OANH MOTHB 13 Tpex 2'-O-meTui-mMoaudKauii TpexX Mmociea0BaTeTbHbIX
HYKJIEOTUAOB B noyiockeHusix 11, 12, 13 or S'-koHLa, rae 0auH KOHeL CpeAcTBa Ha ocHOBe iIRNA
TYIOM, B TO BpeMsl Kak APYrod KOHELl CONEP>KUT BBICTYI U3 2 Hykji1eoTuao0B. [IpeanoururensHo,
BBICTYII U3 2 HYKJIEOTHIOB HAXOAUTCS Ha 3'-KOHLIE aHTUCMBICJIOBOM HUTU. B Tex ciyuasx, koraa
BBICTYII U3 2 HYKJIEOTHIOB HAXOAATCS HA 3'-KOHIIE aHTUCMBICIIOBON HUTH, MEXAY TPEMsl
KOHIIEBBIMHU HYKJICOTHAAMU MOTYT OBbITh J1B€ (OCPOPOTHOATHBIE MEKHYKICOTHIHBIE CBS3H, MTPU
5TOM JIBa U3 TPEX HYKJIECOTUAOB SIBJIIOTCS BBICTYHAKOIINMHU HYKJICOTHUAAMHU, & TPETUM HYKIEOTUL
SIBJISIETCSI CIIAPEHHBIM HYKJIEOTHIOM, CIEAYIOIIHMM 3a BBICTYNAKO UM HYKJIEOTUAOM. B ogHOM
BapUaHTe OCYLIECTBIICHUs CPENCTBO Ha 0OCHOBE IRNA NOMOIHUTEIBHO CONEPIKUT J1BE
bochopoTHoaTHBIE MEKHYKIEOTHIHbIE CBS3H MEXKY TPEMsI KOHLIEBBIMH HYKJIEOTHIAMHU KaK Ha
5'-KOHIIe CMBICTIOBOM HHUTH, TaK U HAa 5'-KOHIIE aHTHUCMBICIIOBOM HUTH. B onHOM BapuaHTe
OCYUIECTBJICHHSI KQXKIIbIH HYKJIEOTH]I B CMBICJIOBON HUTH M aHTUCMBICJIOBON HUTH CPEACTBA Ha
ocHoBe iIRNA, B TOM 4HCJie HYyKJIEOTHABI, KOTOPBIE SIBIISIOTCS YaCThIO MOTHUBOB, SIBJISTFOTCS

MOI[I/I(I)I/IL[I/IpOBaHHbIMI/I HYKJICOTUAAMMU. B OAHOM BapUAHTE OCYLIECTBJICHUS K&)I(I[blﬁ OCTaTOK
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He3aBucuMo MoauduuuposaH 2'-O-MeTunoM uiu 3'-GTopoM, HanpuMep, B YepenyoieMcs
motuse. Cpenctso Ha ocHOoBe IRNA HeoOs13aTeNbHO OTIONHUTEIBHO COEPIKUT JINTaHA
(mpennoururtensHo GalNAcs).

B onHOM BapuaHTe OCyILIECTBIEHHsI CPeACTBO HAa ocHOBE IRNA conepKUT CMBICIOBYIO U
AHTUCMBICJIOBYIO HUTb, I/1€ CMBICIOBAsi HUTh UMeeT AIHMHY 25-30 HyKJI€OTHAHBIX OCTATKOB, B
KOTOPOi, HaYKMHAs ¢ 5'-KOHIIEBOTO HykKJieoTHaa (rmojioxkenue 1), monoxenus ¢ 1 1o 23 nepsoii
HUTH COIEPIKAT MO MeHbIIel Mepe 8 puOOHYKIIEOTHIOB, aHTUCMBICIOBAS HUTh UMEET IJTHHY 36-
66 HYKJIEOTHAHBIX OCTATKOB U, HAYMHAS C 3'-KOHLEBOTO HYKJIEOTH/IA, CONEPIKUT IO MEHbIIEH
mepe 8 prOOHYKIICOTHAOB B TOJIOKEHUSIX, CIIAPEHHBIX C TOJOKEHHUSIMH 1-23 CMBICTIOBOI HUTH C
o0pazoBaHNEM IyIUIEKCa, TAe [0 MeHbIIeH Mepe 3'-KOHLEBOI HyKJICOTH aHTUCMBICIIOBOH HUTH
SIBJII€TCS] HECTIAPEHHBIM CO CMBICJIOBON HUTBIO, U A0 6 MOCIEN0BATENbHBIX 3'-KOHLIEBBIX
HYKJIEOTHOB SIBJIIOTCS HECIIAPEHHBIMH CO CMBICIIOBOI HUTBIO, 00pasysi, TakuM odpasom, 3'-
OJJHOHUTEBOM BBICTYN U3 1-6 HYKJIEOTUOB; e 5'-KOHEL aHTUCMBICIOBOI HUTH coaepxkut 10-30
NIOCJIEI0BATENbHBIX HYKJIEOTHIOB, HECTIAPEHHBIX CO CMBICIOBOM HUTBIO, 00pa3ysl, TAKUM
oOpazom, 5'-oqHoHMTEBOM BBICTYT M3 10-30 HYKJIEOTHIOB; A€ 11O MEHbLIEH Mepe S'-KOHLEBbIEC U
3'-KOHILIEBBIE HYKJIEOTHUABI CMBICJIOBOM HUTHU 00pa3yroT Mapbl OCHOBAHUI C HYKJI€OTHAAMHU
AHTHCMBICJIOBON HUTH, IIPU 3TOM CMBICJIOBAsi U aHTUCMBICJIOBAsl HUTH BBIPOBHEHBI IS
MaKCHUMaJIbHOH KOMIUIEMEHTAPHOCTH, 00pa3yst, TAKUM 00pa3oM, MPAKTHUECKH AYTIIEKCHBIH
Y4aCTOK MEXKAY CMBICIIOBON M aHTHCMBICJIOBON HUTSIMU; U AHTUCMBICJIOBAsI HUTh B TOCTATOYHOU
cTeneHu komruieMeHnTapHa nenesoii PHK Ha npotrszkeHun no Messiueid Mepe 19
pUOOHYKIICOTHIOB JUIMHBI AHTUCMBICIIOBOI HUTH JJIsI CHUIKEHUSI SKCIIPECCHH LIEJIEBOr0 reHa Mpu
BBEJICHUU ABYXHUTEBON HYKJIEMHOBOHN KUCJIOTHI B KJIETKY MJIEKONUTAOLIErO; U I71€ CMBICIOBAsI
HHUTb COAEPKUT 110 MEHbIIEeH Mepe OAUH MOTHB U3 Tpex 2'-F-mMonudukarmii B Tpex
MOCJIEAOBATEIBbHBIX HYKJIEOTHIAX, [A€ 10 MEHbLIEH Mepe OJUH U3 MOTUBOB HAXOOUTCS B CANTE
pacLIenIeHUs] WK PAAOM C HUM. AHTHCMBICIIOBAsi HUTh COAEPIKUT 110 MEHbLIEH Mepe OJIUH
MOTHB 13 Tpex 2'-O-MeTun-MoauduKaIuii Tpex nociea0BaTeNbHbIX HYKJIEOTHIOB B CaliTe
pacCILEIIEHUs] WIH PSIAOM C HUM.

B onHOM BapuaHTe OCyIIECTBIEHHs CpeACTBO HAa ocHOBE IRNA conepKUT CMBICIOBYIO U
AHTHCMBICIIOBYIO HUTH, i€ CpeACTBO Ha 0cHOBE IRNA cOnepKuUT MepBYyIO0 HUTH C TMHOM,
COCTaBIISTFOIIEH 1O MeHbIIel Mepe 25 1 He Ooiee 29 HYKJICOTHIOB, U BTOPYIO HUTH C AJIHOM,
cocTapJisiroie He 6onee 30 HYyKJIEOTHIOB, IO MEHBIIEH Mepe ¢ OTHUM MOTHBOM U3 Tpex 2'-O-
METHJI-MOAU(UKALHI TpeX MOCIe0BaTeIbHbIX HYKIEOTHIOB B monoxkenusix 11, 12, 13 ot 5'-
KOHLIA, TAe 3'-KOHeL epBOi HUTH | 5'-KOHEL BTOPOil HUTH 00pa3yloT TYIOH KOHeL], a BTopast
HUTb Ha CBOeM 3'-KOHIle Ha 1-4 HykJIeoTHa ATMHHEe, YeM NepBasi HUTb, Iie AYIUIEKCHBII
y4aCTOK UMEET JUIMHY 0 MEHbIIEH Mepe 25 HyKIeOTHI0B, a BTOpast HUTh B 1OCTATOYHOMN

CTeNeHU KoMmIuieMeHTapHa Lenesoii mRNA Ha npoTsbkeHuu no Mesblueil Mepe 19 HykieoTua0B
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JJIMHBI BTOPOH HUTHU JJIs1 CHIDKEHUSI KCIIPECCHUH 1IeTIEBOT0 I'eHa, Tie CPeACTBO Ha ocHOBe IRNA
BBOJIAT B KJIETKY MJIEKOITUTAIOLIETO, U Ile paclieruieHne cpeicTBa Ha ocHoBe IRNA npu
nomouu Dicer npeanouturensHO AaeT B pesyibraTe siRNA, conepskainyro 3'-koHel BTOpPOi
HHUTH, CHIDKAs, TAKUM 00pa30M, SKCIIPECCHIO LIEJIEBOrO reHa y MilekonuTaroero. Cpencrso Ha
ocHoBe iIRNA HeoOs13aTeNIbHO TOMOHUTEIBHO CONEPIKHUT JINTAHI,

B onHOM BapmaHTe OCYIIECTBICHUS] CMBICIIOBASI HUTh CPECTBA Ha ocHOBE iIRNA
COIEPIKUT IO MEHbIIEH Mepe OAMH MOTHB C TPEMsI OTMHAKOBBIMH MOAM(DUKALIUSIMH TPeX
MOCJICAOBATEIbHBIX HYKJICOTUAOB, I'’I€ OAWH U3 MOTHBOB HaXOAUTCS B cauTe paCcli€IICHUS B
CMBICJIOBOI HUTH.

B onHOM BapuaHTe OCYILIECTBICHUS] aHTUCMBICIIOBAs. HUTh CPencTBa Ha ocHOBE iIRNA
MOKET TAKXKE COACPIKATh IO MEHbLIEH MEPE OANH MOTHUB C TPEM OAUHAKOBbIMH
MOI[I/I(I)I/IKaL[I/IﬂMI/I TPEX NOCICAOBATC/IbHBIX HYKJICOTUAOB, I’IC OAWH U3 MOTHBOB HAXOAUTCA B
caiiTe pacLIeIUIeHUs] B aHTUCMBICJIOBOM HUTH WU PSAAOM C HUM.

Jns cpencrBa Ha ocHOBe IRNA ¢ IyniieKCHbIM y4acTKOM JuinHOH 17-23 HykieoTuaa,
CaMT pacLIeTUIEHUs] aHTUCMBICIIOBOM HUTH 00BIMHO Haxoautcs okono 10, 11 u 12 nonokenuii ot
5'-xoHna. Takum 0O6pa3oM, MOTHBBI U3 TPEX OAMHAKOBBIX MOIU(UKALINI MOTYT HAXOIUTHCS B 9,
10, 11 momosxenmsix; 10, 11, 12 monoxenusx; 11, 12, 13 monoxkenusx; 12, 13, 14 monoxkeHUsIX
unu 13, 14, 15 non0keHUsIX aHTUCMBICJIOBOM HUTH, TIPU 3TOM OTCYET HaUMHAeTCs ¢ 1-10
HYKJIEOTHA OT 5'-KOHILIa aHTHUCMBICJIOBON HUTH WJIM OTCYET HAYMHAETCS ¢ |1 -ro criapeHHOro
HYKJIEOTHA B NYTJIEKCHOM y4acTKe OT 5'-KOHIIa aHTUCMBICIIOBOW HUTH. CaliT paciuernieHus B
AHTHCMBICJIOBOM HUTH MOJKET TaKKE€ U3MEHSIThCSI B COOTBETCTBUH C I[.]'IPIHOfI AYILUICKCHOTO
yudactka iIRNA ot 5'-koHna.

CwmpicnioBast HUTB cpencTsa Ha ocHoBe IRNA MoxkeT comepskaTh 0 MEHbLIEH Mepe OfUH
MOTHB C TpEMs OAUHAKOBBIMU MOI[I/I(I)I/IKaL[I/IﬂMI/I TPEX NOCJICAOBATCIIbHBIX HYKJICOTUAOB B calite
pacIleryieHus] HUTH, & aHTUCMBICJIOBAs HUTh MOXKET UMETh 110 MEHbBIIEH Mepe OJUH MOTHB C
TpeMsl OAMHAKOBBIMU MOJU(HUKALUAMHI TPEX MOCIEI0BATENbHBIX HYKJICOTUIOB B caiite
paclLIenIeHus] HUTU WIN PAAOM ¢ HUM. B Tex ciydasx, KOraa CMbICIOBasi HUThb U
AHTHUCMBICIIOBAst HUTh 00pa3yroT ayriekc dsSRNA, cMpIcI0Bast HUTh U aHTUCMBICIIOBAst HUTh
MOTYT OBITh BBIPOBHEHBI TaK, YTO OJIMH MOTHB M3 TPEX HYKJIEOTHIOB B CMBICJIOBON HUTH U OJFH
MOTHB U3 TPEX HYKJICOTHUAOB B AaHTUCMBICIIOBON HUTH UMEIOT MEPEKPBITHE 1O MEHBLIEH Mepe B
OJIMH HYKJIEOTH/, /1.€. IO MEHbIIEeH Mepe OJJUH U3 TPEX HYKJICOTUOB MOTHBA B CMbICJIOBON
HHUTH 00Opa3yeT mapy OCHOBaHHI [0 MEHbLIEH Mepe ¢ OTHHUM U3 TPeX HYKJICOTHIOB MOTHBA B
AHTHCMBICJIIOBOM HUTH. B kauecTBe AJIbTCPHATUBBLIL, 11O MEHbIIEN MEPE ABa HyKJICOTUAA MOTYT
NEPEKPBIBATHCA UK BCE TPU HYKJICOTUAA MOTYT IIEPCKPBIBATHCA.

B onHOM BapuaHTe OCYILIECTBIEHUS CMBbICIOBAasl HUTh cpencTBa Ha ocHOBe IRNA moxer

COACPIKATb HECKOJIBKO MOTHUBOB U3 TPEX OAUHAKOBBIX MOI[I/I(l)I/IKaLII/II\/'I TpEX MOCJICAOBATCIbHbIX
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HYKJIEOTUAOB. [IepBbIii MOTUB MOXKET HAXOAUTHCS B CANTE PACIICIUIEHUS] HUTH WJIN PSIIOM C
HUM, a APYTHe MOTHBBI MOTYT MPEACTABISATh COOOH (DIIAHKHPYIOIY0 MOAH(PHKALHIO.
Bripakenue "pnankupyromas Mmogupukanus” B JAHHOM JTOKYMEHTE O3Ha4aeT MOTHUB,
BCTPEYAOIIMICA B APYTOX YaCTH HUTH, KOTOPBIN OTAENIEH OT MOTHBA B CalTe PaCLICILICHUS TOU
K€ HUTH WU PsiIoM ¢ HUM. DriaHkupyromasi Moau(UKaus mpujeraer K IepBoMy MOTHBY JIHOO
OT/eJIeHa 110 MEeHbIIEH Mepe OTHUM WJIM HECKOJIbKMMHU HyKJIeoTUAaMH. B Tex ciydasx, kornaa
MOTHBBI HETIOCPEACTBEHHO MPHJIETAIOT APYT K APYTY, XUMUYECKasi CTPYKTypa MOTHBOB
OTJIMYAETCSI IPYT OT APYTa, a €CJAM MOTHBBI Pa3eeHbl OTHUM UJIH HECKOJIbKHUMHU
HYKJICOTUAAMH, TO XUMHYECKHE CTPYKTYPbI MOTYT ObITh OIMHAKOBBIMU WJIM Pa3HbIMU. MOryT
NPUCYTCTBOBATH JBE MK Ooee ¢iaHkupyromue Mmoaudukanuu. Hanpumep, ecnu
NPUCYTCTBYIOT J1B€ (pIaHKHUPYOIue MoAu(UKaLUK, TO Kakaas GIaHKupyromas MoauuKaus
MOJKET HaXOJUTCSI HA OJJHOM KOHIIE OTHOCUTEJIbHO MEPBOr0 MOTHBA, KOTOPbI HAXOAUTCS B
caiiTe pacLIETUIEHUS, HITH PSIIOM C HUM, HJTH C 00€UX CTOPOH OCHOBHOT'O MOTHBA.

ITonoOHO CMBICIOBOIT HUTH, aHTUCMBICIIOBAs: HUTh CpencTBa Ha ocHOBe IRNA moxer
COIepKaTh HECKOJIBKO MOTHUBOB U3 TPEX OAMHAKOBBIX MOAU(PHUKALMI TPEX MOCIEI0BATEIbHBIX
HYKJIEOTUOB, IPU 3TOM IO MEHbIIEH Mepe OUH U3 MOTHBOB HAXOAHUTCS B CANTE pacLIeTICHUs
HUTH WJIH PSIIOM C HUM. JlaHHAst aHTUCMBICIIOBAsI HUTh MOXKET TaK)Ke COAEPIKaTh OHY WU
HECKOJIbKO (PJIAHKUPYIOUIIX MOANU(DUKALIHIA, TIPH BHIPABHIUBAHUH MTOJOOHBIX (DIIAHKHUPYIOIIUM
Moau(UKALHUSIM, KOTOPbIe MOT'YT MIPUCYTCTBOBATH B CMBICIIOBOW HHUTH.

B onHOM BapuaHTe ocylecTBiIeHHs (GIaHKUPYyIOlasi Monu(UKaIHsi B CMBICJIOBON HUTH
WJIM aHTHCMBICJIOBOM HUTH CpeacTBa Ha OCHOBEe IRNA 0OBIYHO He BKIIIOUYAET MePBbIE OJUH HITH
ZIBa KOHLIEBBIX HYKJICOTH A Ha 3'-KOHIE, 5'-KOHLIE HJIK Ha OOOMX KOHIIaX HHUTH.

B npyrom BapuaHTe OCyIIECTBIEHUS (PIAHKHPYIOINAs MOAU(PUKALIUS B CMBICJIOBON HUTH
WJIM aHTHCMBICJIOBON HUTH CpeacTBa Ha OCHOBE IRNA 0OBIYHO HE BKJIFOUYAET MEPBBIC OJUH HITH
JBa CIIAPEHHBIX HYKJIEOTH/IA B TYIJIEKCHOM y4acTKe Ha 3'-KOHLE, 5'-KOHLIe Wik Ha 000uX
KOHIIaX HHUTH.

B tex cnyyasix, Koraa Kakaasi i3 CMBICJIOBOM HUTH M aHTHCMBICIIOBON HUTH CPEICTBA HA
ocHoBe IRNA copep:kut mo MeHbIuel Mepe OHy (IAHKUPYIOIIY0 MOAU(UKALIHUIO,
(aHkupyromue MOTUQUKAIIMA MOTYT NOMAAATh HA OJHMH U TOT K€ KOHEI[ NYTUIEKCHOTO y4acTKa
U UIMETh NEPEKPhITHE B OAMH, ABA WU TPH HYKJICOTH/A.

B tex cnygasix, koraa kakaast U3 CMbICJIIOBONM HUTH U @aHTUCMBICJIOBOM HUTH CPEICTBA HA
ocHoBe iRNA comepkut o MeHblel Mepe aBe QIaHKUPYIOIIHe MOTU(PUKALIUN, CMbICIOBAsI
HUTb U AHTHCMBICJIOBAsi HUTb MOTYT ObITh BBIPOBHEHBI TaK, YTO ABE MOAM(DUKAIINK, KaXaas U3
OJTHOM HUTH, MOMAJA0T HA OJUH KOHEL YIUIEKCHOTO Y4aCTKa C TIEPEKPBITUEM B OJIHH, JABA UJIH
TPH HYKJIEOTHA, ABe MOAH(HUKALIMK, KaXK1asl U3 OJHOW HUTH, TIOMANAI0T Ha APYTON KOHEIl

AYIUICKCHOT'O Yy4aCTKa ¢ NEPEKPLITUEM B OAUH, ABAd WK TPHU HYKJICOTUAA, ABC MO)II/I(bI/IKaLlI/II/I nu3
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OJTHOM HUTH TMOMAJAOT MO 00€ CTOPOHBI OT OCHOBHOTO MOTHBA C TIEPEKPBITUEM B OJIMH, IBA WJIH
TPH HYKJIEOTHIA B TIYTUIEKCHOM y4aCTKe.

B opHOM BapuaHTe OCYIIECTBICHHS KAKIbIH HYKJIEOTU B CMBICJIOBOW HUTH U
AHTHCMBICIIOBON HUTH CpeacTBa Ha OCHOBE IRNA, B TOM UuCIe HYKJICOTUIBI, KOTOPBIE SBJISIOTCS
YaCThEO MOTHBOB, MOKET OBbITh MOTU(UIIMPOBAHHBIM. KaKIbIii HYKJIEOTUA MOKET OBITh
MOAM(ULHMPOBAHHBIM OJMHAKOBBIMHU HMJIH PA3HBIMUA MOAH(DUKALIUSIMH, KOTOPBIE MOTYT BKIIFOYATh
OJTHO WJIM HECKOJIbKO U3MEHEHMI OTHOTO WJIH 000MX HECBSI3aHHBIX ¢ (hocdaTomM aTOMOB
KHCJIOPOAA W/UJIH OHOTO MJTH HECKOJIBKUX CBS3aHHBIX C (PochaToM aTOMOB KUCIOPOAaA;
U3MEHEeHHe KOMIIOHeHTa pubO3HOT0 caxapa, Harpumep, 2'-ruApOKCUIa B pubO3HOM caxape;
NOJTHYIO 3aMeHy (ocdaTHoro Ppparmenta "nehocGopru30BaHHBIMU" JIUHKEPAMHE, MOAUDUKALIHIO
WJIM 3aMEHY BCTPEYAIOIIErocs B MPUPOIE OCHOBAHUS U 3aMEHY HITH MOIU(DUKALIUIO
pubo3odocdaTHOro ocTosa.

ITockoNbKy HYKJIEMHOBBIE KUCIIOTHI SIBJISIFOTCS TOJIUMEPAMH 13 CYObEAMHHULI, TO MHOTHE
U3 MOIU(UKALUI BCTPEUAIOTCS B TIOJIOKEHUH, KOTOPOE MIOBTOPSIETCS] B HYKJICMHOBOM KHCIIOTE,
Hanpumep, MoauduKaLust OCHOBaHUsA, W pocdaTHOro pparMeHTa, UM HECBSI3aHHOTO C
dochatubiM pparmenTom O. B HeKOTOpBIX ciydasx Momudukaims OyaeT BCTpeYaThCsi BO BCEX
paccMaTprBaeMbIX MOJIOKEHUSIX B HYKJICMHOBOH KHCJIOTE, HO BO MHOTHX ClIy4asix He Oyner. B
Ka4ecTBe MpuMepa, MOTU(PUKAIIHS MOXKET BCTPEUaThCS TOJIBKO B 3'- WK S'-KOHLIEBOM
MIOJIO’KEHUH, MOKET BCTPEUATHCS TOJILKO B KOHIIEBOM Y4YaCTKe, HAPUMED, B MOJIOKEHUH
KOHIIEBOI'O HYKJICOTHIA WK B mocneanux 2, 3, 4, 5 unu 10 Hykneotuaax autu. Moauduxanms
MOJKET BCTPEUATHCS B IBYXHUTEBOM yYaCTKE, B OJHOHUTEBOM y4acTKe UK B OOOUX.
Monudukanns MOXKeT BCTpeyaTbCsl TOJNIbKO B IBYXHUTEBOM y4yacTke PHK nnm mosxer
BCTpeuaTbcs TOJNBbKO B ogHOHUTeBOM yuacTke PHK. Hanpumep, dpochopornoarnas
MOIU(UKALUS B TIOJOKEHHH HECBSI3AHHOTO O MOKET BCTPEUATHCS TOJBKO HA OTHOM WM 00OMX
KOHIIaX, MOXET BCTPEYATHCS TOJBKO B KOHLIEBOM Y4aCTKe, HAPUMED, B TIOJIOKEHHH KOHLIEBOTO
HYKJIEOTHAA WIH B IOCHEeNHNX 2, 3, 4, 5 unu 10 HykJi€eoTHAaX HUTH, WIM MOKET BCTPEUYAThCS B
IBYXHUTEBOM M OTHOHUTEBOM Y4acTKax, B YACTHOCTH, HA KOHLIAX. 5'-KOHEL WJIK KOHLIBI MOTYT
OBITE pochOpUTPOBAHBIL.

3TO MOKET OBITh BO3MOKHO, HAIIPUMED, IUISI IOBBIIIEHUS CTA0MIIBHOCTH, JJISI
BKJIFOUEHHSI KOHKPETHBIX OCHOBAHUH B BBICTYITBI WJIU JJIsI BKITFOYEHUS] MOAU(UIIMPOBAHHBIX
HYKJICOTUZOB U UMUTATOPOB HYKJIEOTHIOB B OJTHOHUTEBbIE BBICTYIIBI, HAIpUMED, B 5'- nin 3'-
BBICTYT UK B 00a. Hanpumep, MOXKeT OBbITh JKeaTeIbHO BKJIFOUUTh MyPUHOBBIE HYKJICOTHIbI B
BBICTYTIbl. B HEKOTOPBIX BapUaHTaX OCYIIECTBJIEHHUS BCE MJIH HEKOTOPbIE U3 OCHOBaHHII B 3'- MJTH
5'-BbICTyMax MOTYT ObITh MOAH(DHULIMPOBAHBI, HATIPUMED, TPU MTOMOIIH MOAU(PHUKALINH,
OMUCAHHOW B JAHHOM JOKyMeHTe. Moau(pukaluu MOTYT BKJIFOUATh, HAPUMED, IPUMEHEHHE

Moaudukanuii B 2'-nojaoKeHnu puOO3HOro caxapa ¢ MOAU(pUKAIUSIMU, U3BECTHBIMU U3 YPOBHS
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TEXHUKH, HalIpuMep, IPUMEHEHNE e30KCUPHOOHYKIIEOTHIOB, 2'-ne30Kcu-2'-prop-(2'-F)- nnn
2'-O-meTun-moxupuKkami BMecTo puO03HOro caxapa HyKJI€MHOBOTO OCHOBAHUS, U
moauduxanun ¢pochatHol rpynmnsl, HanpuMep, pochoporrnoaTHbie Mogudukanuu. BoicTymnbl
MOTYT He OBbITb TOMOJIOTHYHBIMU C LIEJIEBOH MOC/IEA0BATEIbHOCTHIO.

B onHOM BapuaHTe OCYIIECTBICHHS KaKABIA OCTATOK CMBICIOBON HUTU U
aHTHCMBICTIOBOM HUTH He3aBucumo monuduumpoBad LNA, CRN, cET, UNA, HNA, CeNA, 2'-
METOKCHATIIIOM, 2'-O-meTmnom, 2'-O-ammunom, 2'-C-amnunom, 2'-1e30KkcH, 2'-THIPOKCHIIOM UITH
2'-¢pTopom. Hutu MoryT conepxxathb Oonee onHoi Mmoaudukaunu. B oqHOM BapuaHTe
OCYILECTBJICHUS] KaXIbIIl OCTATOK CMBICIIOBOM HUTH M AHTHCMBICIIOBONW HUTH HE3aBHCHMO
mMoaupunuposas 2'-O-merunom unu 2'-gropom.

ITo meHbIIEH Mepe 1Be pa3IyuHble MOANPUKALINH OOBIYHO ITPUCYTCTBYIOT B CMBICIIOBOH
HUTH U AHTHCMBICJIOBOH HUTU. DTH BE€ MOAU(PUKALUU MOTYT ObITh 2'-O-meTw- iy 2'-gprop-
MOAM(UKALUSAMY WIN APYTHMU.

B oxgnoMm BapuanTe ocymectieHus: Ny w/umu Ny uMeer Monu(UKaIMu 4epeayromerocs
narrepHa. BeipaxxeHue "yepeayromuicss MOTUB", HCIIOIb3YEMOE B JAHHOM JOKYMEHTE, O3Ha4aeT
MOTHB C OJTHOI MJIM HECKOJbKHUMHU MOAMDUKALIMSMY, TIPU 3TOM Kaxkaas MoaudUKaLus
BCTPEYAETCs y YEPEeNYIOINXCSl HYKJICOTHIOB ONHONW HUTU. BhiparkeHne "depenyronuiics
HYKJIEOTH" MOXKET O3Ha4yaTh OJMH Ha KaX/ble Ba HyKJIEOTH A, WIN OJUH Ha KaXJble TPU
HYKJICOTUA, WM CXOOHbIN narTepH. Hanpumep, ecnu kaxapiii u3 A, B u C npencrasisier coboi
OIVH THI MOAM(HUKALNHI HYKJICOTH/IA, TO YePENYIOIUIICS MOTUB MOYKET MPENCTABISTh COOOMH
"ABABABABABAB...", "AABBAABBAABB...", "AABAABAABAAB...",
"AAABAAABAAAB...", "AAABBBAAABBB..." unu "ABCABCABCABC..."uT. 1.

Tun Mmogudukanuii, cogepkamuxcs B UepeAyOIIeMCsl MOTHBE, MOKET OBITh
OJIMHAKOBBIM WK pazHbiM. Hampumep, ecnu kaxxapiii u3 A, B, C, D npeacrasnsier coboit ogux
TUN MOIU(HUKALIUN HYKJIEOTHA, TO YEPEAYIOIUIICS MAaTTePH, M.e. MOAU(UKALINH KAXKIOT0
BTOPOT'O HYKJIEOTH/A, MOXKET OBITh OIMHAKOBBIM, HO KaX/asi U3 CMBICIIOBOH HUTH UJIH
AHTHUCMBICIIOBOI HUTH MOKET OBITh BbIOpaHa U3 HECKOJBKUX BO3MOXKHBIX MOAU(UKAINI B
yepenyoemMmcs MoTuBe, kak, Hanpumep, "ABABAB...", "ACACAC...", "BDBDBD..." umm
"CDCDCD..."urT. 1.

B onHOM BapmaHTe OCYIIECTBISHUS CPEACTBO Ha 0cHOBE iIRNA cOrnacHoO HacTOsIEMY
M300peTeHHIO UMEET CIBUT NaTTepHA MOTU(HKAINN JIJIsl YePEaYIOLIerocss MOTHBA CMBICIIOBOH
HHUTH OTHOCHTEJBHO MaTTePHA MOAUGDUKALIUH JJIS1 YePEAYIOIIErocsi MOTHBA AaHTUCMBICIIOBOM
HUTH. CIBUT MOKET OBITh TAKUM, YTO MOAU(DHUINPOBAHHAS IPYIINA HYKICOTHIOB CMBICIOBOI
HHUTH COOTBETCTBYET MOAUGUIIIPOBAHHON IPYTUM CIIOCOOOM IpyIie HyKJIEOTHIOB
AHTHCMBICIIOBOI HUTH U HaoOopoT. Hanpumep, npu ciapuBaHUN CMBICIIOBOM HUTH C

AHTHUCMBICIIOBOH HUTBIO B Ayruiekce dsSRNA uepenyromuiicst MOTHB B CMBICJIOBOM HUTH MOXKET
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HaunHaTbes ¢ "ABABAB" ot 5'- k 3'-kOHIly HUTH, a YepeAyOLUIiCs MOTUB B aHTUCMBICIIOBOI
HUTU MOXeT HaunHaTbcsA ¢ "BABABA" o1 5'- k 3'-KOHLly HUTH B IyIJIEKCHOM y4dacTke. B
KaueCcTBE APYTOro NpuMepa, YepeaAyOIUICS MOTUB B CMBICIOBON HUTH MOXKET HAUMHATBHCS C
"AABBAABB" ot 5'- k 3'-KOHLly HUTH, & YepEAYIOIMICS MOTUB B @aHTUCMBICIIOBOII HUTH MOXKET
HaunHaThes ¢ "BBAABBAA" ot 5'- k 3'-KOHIly HUTH B QYIIJIEKCHOM YYacCTKe, TaK YTO MEXKIY
CMBICJIOBOM HUTBIO M AaHTUCMBICJIOBON HUTBEO UMEETCs MOJHBIN UM YaCTUYHBINA CABUT
naTTepHOB MOAU(PUKALIUN.

B onHOM BapuaHTe OCyIIEeCTBIIEHHsI CpeCcTBO HAa ocHOBe IRNA M3HavaIbHO MMeeT CIBUT
narTepHa 4epeayrouierocsi Motusa u3 2'-O-metun-moaudukauuu u 2'-F-monudukanuu B
CMBICJIOBOI HUTU OTHOCUTENILHO MaTTepHa uepenyrolerocss Motusa us 2'-O-metus-
monudukauuu u 2'-F-Monupukanuy B aHTUCMBICIIOBON HUTH, M. e. 2'-O-MeTuI-
MoAn(ULIMPOBAHHBINA HYKJIEOTH ] CMBICTIOBON HUTH 0Opa3yeT napy ocHoBaHMi ¢ 2'-F-
MOIU(ULIUPOBAHHBIM HYKJIEOTUAOM aHTHCMBICJIOBON HUTH U HA00OPOT. 1 MojIoXKeHne B
CMBICJIOBOIT HUTH MO3KeT HaunHaThes ¢ 2'-F-monudukanuy, a 1 nonoxeHue B aHTHCMBICIIOBON
HUTH MOKET HaYUHAThCA € 2'-O-MeTHiI-MonuuKauu.

BBenenue oqHOro Wi HECKOJIbKUX MOTHBOB U3 TPEX OAMHAKOBBIX MOIU(UKALUI Tpex
MIOCJIEIOBATEIbHBIX HYKJIEOTHIOB B CMBICJIOBYIO HUTh W/WJIM AHTUCMBICJIOBYIO HUTh HapyLIaeT
NepPBOHAYAIBHBIN MATTEPH MOAU(DUKALINIA, TPUCYTCTBYIOLIUI B CMBICIIOBON HUTH W/WN
AHTHCMBICIIOBOM HUTH. Takoe HapyleHHe MaTTepHA MOIU(UKALIUI CMBICTIOBOW W/WUIH
AHTUCMBICIIOBOW HUTHU MyTEM BBEICHHS OJHOTO HJIU HECKOJBKUX MOTHBOB U3 TPEX OTHMHAKOBBIX
Moau(dUKaLil TpeX MOCIeOBATENbHBIX HYKJIEOTHIOB B CMBICJIIOBYIO H/HJIH aHTHCMBICTIOBYIO
HUTb HEOJKUAHHO MOBBIIAET AKTUBHOCTH CAHJICHCHHTa T€HOB B OTHOIIEHWH 1EJIEBOTO IeHa.

B onHOM BapuaHTe OCYIIECTBIEHHS €CJIM MOTHUB C TPEMsl OIUHAKOBBIMU
MOIU(UKALUSMHI TPEX MOCIEIOBATEIbHBIX HYKJICOTHAOB BBOAST B JIIOOYIO U3 HUTEH,
MoaudUKaLus HyKJI€OTHAA, CIENYIOIEro 32 MOTUBOM, BIIETCS MOAUDUKALIEH, OTINYHON OT
mMoaudukanuu MotuBa. Hanpumep, 4acTe nocineoBaTeIbHOCTH, CoAepKallel MOTHB,
npencrasisier coboit "... NaYYYNp...," roe "Y" npencrasiser co0oi MOau(pUKaLU0 MOTUBA U3
TPEX OJMHAKOBBIX MOIU(PUKALUN TPEX MOCIEA0BATENbHBIX HYKIEOTHAOB, a "Na" 1 "Np"
NPEACTABISIOT COO0M MOAU(HUKALIUIO HYKJIEOTH A, Cenyoiero 3a MoTuBoM "Y YY", koTopast
orin4aercst oT Momudukauuu Y, u rae Na 1 Np MOryT OBITh OAMHAKOBBIME I PAa3HBIMU
Monupukanusimu. B xauectse anbrepHaTUBbL, Na 1/ii Np MOTYT IPUCYTCTBOBATD HITH
OTCYTCTBOBATh B ClTy4ae, €CJIH MPUCYTCTBYET (pIaHKUPYIOLIast MOTU(PHKALINS.

CpencrBo Ha ocHOBe IRNA MOKET NOMOIHUTENBHO CONEePKATh 0 MEHbINEH Mepe OIHY
dochoporuoaTHyro unu MeTuiIGOCHOHATYIO MEKHYKICOTUIHYIO CBsA3b. Monudukaums
docopornoarHoit nmm MeTuiapochoHaTHON MEKHYKICOTHIHON CBSI3H MOKET BCTPEUATHCS Y

Jr000r0 HYKJIEOTHAA CMBICJIOBOIM HUTH, HJIH AHTUCMBICIIOBOI HUTH, HJTH 00EUX HUTEH B JIFOOOM
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noJioskeHnu HuTH. Hanmpumep, Monuukanms MeKHYKICOTHIHON CBSI3H MOXKET BCTPEUYAThCS Y
Ka)KI0r0 HYKJIEOTH/Ia CMBICJIOBOM HUTH W/WJIM AHTUCMBICJIOBON HUTH, TIPU 3TOM Kaxast
MOIU(UKALUS MEKHYKJICOTHIHON CBS3H MOXKET BCTPEUATHCS B YEPENYIOIIEMCS TATTEPHE B
CMBICJIOBOI HUTH HW/HJTH aHTUCMBICIIOBON HUTH, WJIM CMBICJIOBAsI HUTh UJIM AHTUCMBICJIOBAsI HUTh
MOTYT COIEepKaTh 00e MOTU(UKAIIMN MEKHYKICOTUIHOH CBS3H B UEPEAYIOLIEMCs MaTTepHeE.
Uepenyrommuiicss marrepH MOAUMUKAIIMN MEKHYKJIEOTHIHOMN CBSI3H CMbICIIOBOM HUTH MOKET
OBITh TAKUM K€, KaK Y aHTUCMBICIIOBOI HUTH, HJTH OTIIMYHBIM OT HETO, H YePEyIOIHIACS
narTepH MoaAu(UKALIMYA MEKHYKIEOTHIHOM CBSI3H CMBICJIOBON HUTH MOKET XapaKTepHU30BaThCSI
CIBUT'OM OTHOCHTEJIbHO YePENYIOIIEerocs naTrepHa MOAU(PUKALIUA MEKHYKJICOTUIHON CBSI3U
AHTHUCMBICJIOBON HUTH.

B onnom BapuanTe ocymectsienust IRNA nmeer mopupukanuro GocdoporroarHoit nimm
MetuipochoHaTHON MEKHYKIEOTHIHON CBSI3H B BBICTYIArOIeM ydacTke. Hanpumep,
BBICTYMAOIIUI Y4aCTOK MOKET COAEPIKATh ABAa HyKjieoTHna ¢ pochoporroaTHoN wim
MeTuI(hOoCcHOHATHON MEKHYKJICOTHIHON CBSA3BIO MEXKY BYMS HyKJeoTuaaMu. Moaudukanum
MEKHYKJIEOTHIHOM CBSI3H TAK)KE MOTYT OBbITh BBITIOJHEHBI AJIs1 COSAMHEHUS BBICTY AKX
HYKJICOTUI0B C KOHLIEBBIMU CIIAPEHHBIMU HYKJIEOTUAMU B AYIJIEKCHOM y4acTke. Hanpumep, no
MeHbLIel Mepe 2, 3, 4 WK BCe BBICTYMAIOINNE HYKJICOTUIBI MOTYT OBITh CBSI3aHBI IOCPEACTBOM
dochoporuoatHoi nm MeTHI(HOCHOHATHON MEKHYKITEOTHIHOMN CBSI3H U, HEOOSI3aTENbHO,
MOTYT MPUCYTCTBOBATh JOMOJHUTENbHBIE (HOCHOpPOTHOATHBIE WK METHI(HOCHOHATHBIE
MEXHYKJICOTHIHBIE CBSI3H, COSAMHSIONINE BBICTY TAIOLINI HYKJICOTH CO CTIAPEHHBIM
HYKJICOTHIOM, KOTOPBIH CJIEAYeT 3a BBICTYMAIOIINM HykJieoTHaoM. Hanpumep, mo MeHbiein
mepe nBe GochOopOoTUOATHBIE MEXKHYKJICOTUIHBIE CBSI3U MOTYT HAXOIUTHCSI MEXKAY TPEMst
KOHILIEBBIMU HYKJICOTHAAMH, I7I€ 1BA U3 TPEX HYKJIEOTUOB SIBJSIIOTCS BBICTYIAIOIIHMHU
HYKJICOTHIAMH, & TPETHH ABJISIETCS CIIAPEHHBIM HYKJIEOTHIOM, CIEAYIOLIUM 32 BBICTYTAIOIIIM
HYKJIEOTUAOM. DTH TPU KOHLIEBBIC HYKJIEOTHIA MOTYT OBbITh Ha 3'-KOHIIE aHTUCMBICIIOBOI HUTH,
3'-KOHIIE CMBICIIOBOM HUTH, 5'-KOHIIE AHTUCMBICJIOBOI HUTU W/WIH 5'-KOHIIE aHTHCMBICIOBOM
HUTH.

B onHOM BapuaHTe OCYLIECTBIICHHSI BBICTYH U3 2 HYKJIEOTUOB HAXOAUTCS Ha 3'-KOHLE
AHTUCMBICJIOBOIM HUTU U MEXy TPEeMsl KOHLIEBBIMU HYKJIEOTUAMHU IPUCYTCTBYIOT ABE
(dochopoTnoaTHBIE MEKHYKICOTHIHBIE CBSI3H, TIPU 3TOM ABA U3 TPEX HYKJICOTHIOB SBJISIFOTCS
BBICTYMAIOIUMHU HYKJIEOTUAAMH, & TPETHH HYKJICOTH SIBJISIETCS. CIAPEHHBIM HYKJICOTUIIOM,
CIEAYIOLINM 3a BBICTYMAIOLINM HyKJIeoTHI0M. Heobs3aTenbHo, cpeacTBo Ha ocHoBe iIRNA
MOJKET JOTOJTHUTEIbHO UMETh JiBe ()OCHOPOTHOATHBIE MEKHYKJICOTHAHBIE CBSI3U MEKAY TPEMS
KOHILIEBBIMHU HYKJICOTHAAMH KaK Ha 5'-KOHILIE CMbICJIIOBOI HUTH, TaK U Ha 5'-KOHLIE

AHTUCMBICJIOBOM HUTH.
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B onHOM BapuaHTe OCYIIeCTBIEHUs IBYXHUTEBOE cpeacTso st RNAI conepxur 6-8
dochopoTHOaTHBIX MEKHYKIEOTHIHBIX CBsA3el. B 0MHOM BapuaHTe OCyIeCTBICHUS
AHTHUCMBICIIOBAst HUTh COAEPKUT J1B€ (POCHOpOTHOATHBIE MEKHYKIJIEOTHIHBIE CBSI3U Ha 5'-KOHIIE
1 118€ (pochopoTHOaTHBIE MEKHYKIEOTHIHBIE CBA3H Ha 3'-KOHIIE, & CMBICJIOBAsI HUTh COJEPKUT
10 MeHbLIeH Mepe Be (ochOopOTHOATHBIE MEKHYKICOTHUAHBIE CBSA3U JIMOO Ha 5'-KOHIIE, OO0 Ha
3'-KOHLE.

B onHOM BapuaHTe OCYIIECTBIEHHS CPENCTBO Ha ocHOBe iIRNA comepkut
orrOKy(OUTHOKN) CrIapUBaHKSI C MULICHBIO B AyTIJIeKCe WK X komOuHarmu. Ourndka
criapyuBaHUA MOKET BCTPEYATHCA B BBICTYIIAIOIIEM YIACTKE WU AYTIJIEKCHOM Y4aCTKE. Hapbl
OCHOBAHUM MOKHO BBICTPauBaTh, UCXOAS U3 UX COCOOHOCTH CONENCTBOBAT AUCCOLIMALINT WIIH
IUIABJICHUIO (HAmpuMep, O CBOOOAHOI SHEPTUHN aCCOLMALINN MITH JUCCOLUAIMH ONPEEIeHHOTO
CriapuBaHUs, HaI/I6OJ'ICe MNPOCTBIM MOAXOAOM SBJIACTCSA U3YUCHUC ITap MO OTACJIbHBIM IIapaM
OCHOBAaHMM, OJJHAKO MOXKHO TAK)K€ BBINOJHUTD aHAJIN3 CIEAYIOLIEeH coceIHel maphl WK
nonoOHbIi). B mnane coneficteust nuccounanuu: A:U Oonee npennoututenbHa, yeM G:C; G:U
6onee npennouturenbHa, yeM G:C; a [:C Gonee npeanoururensHa, yeMm G:C (I=nHO3MH).
Omubky ciapuBaHus, HATPUMEP, HEKAHOHUYECKUE UITH OTJINYHBIE OT KAHOHUYECKUX THITbI
criapuBaHus (ONMUCAHHBIE B IPYTHX MECTaX JAHHOTO JOKYMEHTa), Oosee MPpeAnOYTHTEbHBI, YeM
kaHoHnueckue Tunbl cnapuBanus (A:T, A:U, G:C); u TUMBI CrIapUBaHUs, KOTOPbIE BKIIFOYAIOT
YHUBEpCaJIbHbIE OCHOBaHUS, OOJIee MPEeMOYTHTENbHBI, YeM KAHOHUYECKHE THUIIbI CIIAPUBAHHUSL.

B onHOM BapuaHTe OCYIIECTBIICHUs CPeACTBO Ha ocHOBE iIRNA conep:kuT o MeHbIuei
Mepe OfHY U3 NepBbIX 1, 2, 3, 4 unu 5 map OCHOBaHMI B AYIUIEKCHBIX y4acTKaxX OT 5'-KOHLA
AHTHCMBICJIOBOW HUTH, HE3aBUCHUMO BbIOpaHHYIO U3 rpymimsl, coctosueit u3: A:U, G:U, I.C u
OH_II/I60‘-IHO CIIAaPCHHbIX Map, HANIPUMEP, HCKAHOHUYCCKUX WUJIM OTJIMYHBIX OT KAHOHUYCCKUX
THUIIOB CIIapUBAHUS WUJIK TUIIOB CIIAPpUBAHHs, KOTOPBIC BKIIFOYAIOT YHUBCPCAJIbHOC OCHOBAHUE,
11 COAENCTBYSI JUCCOLUALIUY AHTUCMBICIIOBOM HUTH Ha 5'-KOHLE TyTIIEKCa.

B onnOM BapuaHTe OCYLIECTBIIEHUS HYKJIEOTUA B | MONOXKEHUN B 1yTUIEKCHOM y4acTKe
OT 5'-KOHIIa B aHTUCMBICJIOBOH HUTH BbIOpaH u3 rpymmnsl, cocrosmmeii u3 A, dA, dU, Uu dT. B
Ka4eCTBE albTEPHATUBBI, IO MEHBIIEH Mepe OfHA U3 NEPBbIX 1, 2 wnu 3 nap OCHOBAHUH B
AYTUJIEKCHOM Y4acTKe OT 5'-KOHLIa aHTUCMBICJIOBON HUTH SIBJISIETCSI mapoi ocHoBaHuid AU.
Hanpuwmep, nepsast mapa 0OCHOBaHUH B AYIJIEKCHOM Y4acTKe OT 5'-KOHIIA aHTUCMBICJIOBOW HUTH
SIBJISIETCSI Mapoit ocHoBaHU AU.

B onHOM BapuaHTe OCYIIECTBIICHHSI TOCIE0BATENIbHOCTD CMBICTIOBONM HUTH MOXKET OBITh
npezncrasneHa Gopmyoii (1):

5'np-Na-(X X X )i-No-Y Y Y -No-(Z Z Z )j-Na-ng 3' (I)

rie

Ka)XIIbIH U3 1 U ] He3aBUCUMO paBHsieTcst 0 ui 1
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Ka)KIbIM U3 p U ( He3aBUCUMO paBHsieTcs 0-6;

Kaxabli Na HE3aBUCHMO MPENCTABIISIET COOOH OJIMTOHYKJICOTHIHYIO
MOCJIEIOBATEIbHOCTD, copeprkalyo 0-25 MonuUUUPOBaHHBIX HYKJIEOTHIOB, IPU 3TOM KaKIast
MIOCJIEIOBATEIbHOCTD COAEPIKUT 110 MEHbLIEH Mepe Ba HEOIMHAKOBO MOIU(DULIMPOBAHHBIX
HYKJIEOTHU/A,

Kakabii Ny HE3aBUCUMO TPEACTABISET COOOH OJUTOHYKIEOTHIHYIO
MOCJIeI0BATENbHOCTD, coaepskainyto 0-10 MonudULMPOBAHHBIX HYKJIEOTH/IOB,

KQKIBIH Np ¥ Ng HE3aBUCUMO MPEACTABISIET COOON BBICTYNAOINH HYKJICOTH;

rae Nb u Y UMEroT HeOOMHAKOBYIO MOAN(UKALIUIO, 1

kaxabii 3 XXX, YYY u ZZZ He3aBUCUMO TpeACTaBIsieT COO0H OJJUH MOTHUB C TpeMsI
OANMHAKOBBIMHU MO):[I/I(bI/IKaLII/IHMI/I TPEX MOCJICAOBATCIbHBIX HYKJIICOTUAOB. Hpe}:[HOLITI/ITeJ'[bHO, B
YYY Bce nykieorunsl 2'-F-monuduumupoBaHsl.

B onnom Bapuante ocyiectsieHust N, u/uiu Np ©MeeT MOTU(PUKALUN YePEayOLErocs
naTTepHa.

B onHOM BapuaHTe OCYyILIECTBICHHSI MOTUB Y Y Y HAXOAWUTCS B CalTe pacCIleIIeHUs
CMBICJIOBOM HUTH WK psiioM ¢ HUM. Hanpumep, ecnu cpenctso Ha ocHoBe IRNA comepkut
AOYTUIEKCHBIN YYaCTOK JJIMHHON 17-23 HykJI€0THAOB, TO MOTHB Y Y Y MOKET HaXOJAUTCS B caiiTe
pacIIeTUIeHUs] UK PSIOM C HUM (HampuMep, MOXKET HaXOIUTCs B MOJIOkeHusx 6, 7, 8; 7, 8, 9; 8,
9,10;9,10,11; 10, 11, 12 uym 11, 12, 13) B CMBICIIOBOI HUTH, ITPU 3TOM OTCUET HAUUHAETCS C
1-ro HykJeoTHAA OT 5'-KOHIA HITH, HEOOsI3aTeIbHO, OTCUET HAYMHASTCS C 1-ro CIapeHHOro
HYKJIEOTH/A B NYTJIEKCHOM y4acTKe OT 5'-KOHIIa.

B onHOM BapuaHTe ocyliecTBiIeHus 1 paBHsiercs 1, a | pasasiercs 0, win 1 pasHsiercs 0, a
j paBHsieTcs 1, WM Kak 1, Tak U j paBHsitorcs 1. CMbICIOBast HUTh, TAKUM 00pa3oM, MOXKET OBITh
Ipe/iCTaBlIeHa CIeAYIUMU GOpMyIaMH:

5'np-Na-YYY-Nb-ZZZ-Na-ng 3' (Ib);

5" np-Na-XXX-Np-YYY-Na-ng 3' (Ic); mnm

5" np-Na-XXX-Np-YYY-Np-ZZZ-Na-ng 3' (1d).

B Tex ciydasix, korma cMbICIoBasi HUTD nipencrasieHa ¢popmyioi (Ib), Ny npeacrasiser
co00# ONIMTOHYKJIEOTUIHYIO MOCEN0BATENbHOCTD, coaepkamyto 0-10, 0-7, 0-5, 0-4, 0-2 umu 0
MOAM(ULIMPOBAHHBIX HYKJICOTHAOB. Kasknblii Na HE3aBUCUMO MOKET MPECTABISTh COOOH
OJIUTOHYKJIEOTHIHYIO TIOCJIEOBATENIbHOCTD, coaepskamyto 2-20, 2-15 umu 2-10
MOAM(ULHPOBAHHBIX HYKJICOTHIOB.

B tex cnyuasix, koraa CMbICIOBast HUTh nipezcTasieHa Gopmyoii (Ic), Ny npencrasisier
co00ii OJIMTOHYKJICOTUIHYIO TIOCIENOBATEIbHOCTD, coaepxamyto 0-10, 0-7, 0-10, 0-7, 0-5, 0-4,

0-2 wu 0 MmoguduUIUMPOBaHHBIX HYKIEOTHIOB. Kaxkabiii Ny HE3aBUCHMO MOKET MPEACTaBJISTh
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co0O0H ONUTOHYKJIEOTHIHYIO TTOCNIEI0BATENbHOCTD, coepskamyto 2-20, 2-15 nnm 2-10
MOAM(ULIPOBAHHBIX HYKJIEOTHIOB.

B Tex cnyvasix, Kkoraa cMbICioBasi HUTH nipeactasiena hopmyioit (Id), kaxkasiii Np
HE3aBHCHUMO MpeACTaBIIsAeT COOOH OJMTOHYKJIEOTUAHYIO MOCIE0BATEIbHOCTD, COAepsKallyo O-
10, 0-7, 0-5, 0-4, 0-2 wmm O MomU(pUIMPOBAHHBIX HYKJIeOTUAOB. [IpennoururenbHo, Np
paBusiercs 0, 1, 2, 3, 4, S unu 6. Kakapiii N, HE3aBUCHMO MOJKET MPEACTABIISTh COOO0I
OJIUTOHYKJIEOTHIHYIO TIOCJIEAOBATENbHOCTD, coaepkamyto 2-20, 2-15 umu 2-10
MOAM(ULHPOBAHHBIX HYKJICOTHIOB.

Kasxneiii u3 X, Y u Z MOkeT ObITh OAUHAKOBBIM HIIH OTJIHYHBIM OT OCTaIbHBIX.

B npyrux BapmanTax ocyumectsieHus 1 paBHsiercs 0 1 j paBHsiercs 0, Ipu 5TOM
CMBICIIOBAasI HUTh MOXeT ObITh IpeacTaBiieHa (opMyIoi

5'np-Na-YYY- Na-ng 3' (Ia).

B Tex ciydasix, Koraa CMbICIOBast HUTh npeacTasieHa ¢popmyioi (Ia), kaxapiii Na
HE3aBHCHMO MOXET IPECTABIATE COOOM OJMTOHYKJIEOTUAHYIO MTOCIIEI0BATENbHOCTD,
copeprkamyto 2-20, 2-15 unu 2-10 MoauuIMPOBaHHBIX HYKJIEOTH/IOB.

B onHOM BapuaHTe OCYIIECTBIIEHHS NTOCIEeI0BATEIbHOCTD AHTUCMBICTIOBOM HUTH IRNA
MoxeT ObITh ipeacTaBieHa Gopmyaoi (11):

5 ng-No'-(Z'Z'Z")x-No-Y'Y'Y'-Np'-(X'X'X")-N'a-1np' 3' 1)

rae

kaxnbii u3 k u 1 HesaBucumo pasHsiercs O wu 1

KaXIbIi 13 p' 1 ' He3aBUCUMO paBHsieTcs 0-6;

ka1l Na' He3aBUCHMO MPENCTaBIsieT COOOH OJIMTOHYKJIEOTHIHYIO
HIOCJIEI0BATENBHOCTD, copepskamyto 0-25 MoauduInpoBaHHBIX HYKJIEOTHOB, IIPU 3TOM KasKiast
NIOCJIEI0BATENBHOCTD COJEPIKUT 110 MEHBIIEl Mepe ABa HEOAMHAKOBO MOANDUIIUPOBAHHBIX
HYKJICOTUA,

Kax/plii Np' HE3aBUCUMO MPEACTaBIAET COO0H ONUTOHYKICOTUAHYIO
NIOCJIEA0BATENbHOCTD, copepskainyto 0-10 MmoauduLnpoBaHHBIX HYKJIEOTHOB,

KaXIbId Np' U Ng' HE3aBUCUMO MPEACTaBIsAET COOOH BBICTYNAOIIUN HYKI€OTUT,

rae No' 1 Y' UMeIOT HEOAMHAKOBYIO MOAU(PUKALIUIO; U

kaxxabiid u3 X' X'X', Y'Y'Y' u Z'Z'Z' nezaBucuMoO npencrasisieT coO0i OUH MOTHUB C
TpeMsl OAMHAKOBBIMHI MOJU(UKALUSIMH TPEX MMOCIEIOBATEIbHBIX HYKJICOTH/IOB.

B onnom BapuanTe ocyiuectBieHust Ny' u/uinu Np' iMeeT MOIU(UKALIUN YepeqyOLerocs
naTTepHa.

MotuB Y'Y'Y' HaxoauTes B caiiTe paclierieHUs] aHTUCMBICIIOBOM HUTH WU PAZIOM C
HuM. Hampumep, eciu cpenctso Ha ocHoBe IRNA conep kT IyNIeKCHbIH y4acTOK JUIHHOMN 17-

23 nykiaeoruna, To MmotuB Y'Y'Y' Moker HaxonuTes B monokeHwsx 9, 10, 11; 10, 11, 12; 11, 12,
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13; 12, 13, 14 unu 13, 14, 15 aHTUCMBICIOBOWM HUTH, IPU 3TOM OTCUET HAUUHAETCS € 1-10
HYKJIEOTHA OT 5'-KOHIIA MK, HeoOs13aTeNIbHO, OTCYET HAYMHAETCA € 1-ro CriapeHHOro
HYKJICOTUA B AYTJIEKCHOM y4acTke oT 5'-xoHua. Ilpeagnoyrurensno, motus Y'Y'Y' Haxogurcs B
noyioxkenusix 11, 12, 13.

B omHom BapuanTe ocyiiectBienust B MoTuBe Y 'Y'Y' Bce HykseoTuasl 2'-OMe-
MOAM(ULHPOBAHBL.

B onHom BapuaHTe ocyiiectsieHus k paBusiercs 1, a |l pasusiercs 0, unu k paBusiercs 0, a
| paBHsiercs 1, wnn kak k, Tak u 1 paBHsiroTCst 1.

AHTHCMBICJIOBAsI HUTb, TAKUM 00pa3oM, MOKET ObITh MPEICTaBJICHA CIEAYOLUMHI
bopmynamu:

5'ng-No'-Z'Z'Z'-Np'-Y'Y'Y'-Na'-npy 3' (IIb);

5" ng-Na-Y'Y'Y'-Np'-X'X'X"-np 3" (Ilc); nnm

5'ng-No'- Z'Z'Z'-Nv'-Y'Y'Y'-Np'- X'X'X'"-Na'-ny 3' (1Id).

B Tex ciydasx, KOTIa aHTHCMBICIIOBas HUTh npencTasaena Gopmymnoii (Ib), Ny
NPEACTABISAET COOOH OJMTOHYKJICOTHAHYIO TIOCIEI0BATEIbHOCTD, copepaxkautyto 0-10, 0-7, 0-10,
0-7, 0-5, 0-4, 0-2 v 0 moguduIMPOBaHHBIX HYKJIEOTHNOB. Kasxabii N,' He3aBUCUMO
NpeACTaBIsET COOOH OJMIOHYKJIEOTHAHYIO MOCIEI0BATENbHOCTD, coaepskamyto 2-20, 2-15 unu
2-10 MomnpUIMPOBAHHBIX HYKJIEOTHIOB.

B Tex cnydvasix, KOria aHTUCMBICIIOBasi HUTh npencTasieHa gopmyioi (IIc), Ny'
NpeACTaBIsET COOOH OJMIOHYKJICOTHAHYIO MOCIeI0BaTeIbHOCTD, coaepaxaiiyto 0-10, 0-7, 0-10,
0-7, 0-5, 0-4, 0-2 wym 0 MomuduIMpoBaHHBIX HYKIeoTHOB. Kaxkapiii N.' He3aBUCHMO
npeACTaBIsieT COOOH OMIOHYKJICOTHIHYIO MOCIeI0BATEIbHOCTD, coneprkaityto 2-20, 2-15 wnu
2-10 MoxnUIMPOBAHHBIX HYKJIEOTH/IOB.

B Tex cnyuasix, KOrga aHTUCMBICIOBast HUTh npenctasiiena ¢popmydioit (11d), kaxnbrit Np'
HE3aBHCHMO Tpe/ICTaBIIsAeT COOOH ONMIOHYKJIEOTHUAHYIO MOCIEN0BATENbHOCTD, COAepsKallyo O-
10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 wu 0 MoguduUIPOBaHHBIX HYKJIEOTUAOB. Kaxkapiid Ny'
HE3aBHCHUMO TPeICTaBIsAeT COOOH OJMTOHYKJIEOTUAHYIO MOCIEI0BATENbHOCTD, COAEPIKAIIYIO 2-
20, 2-15 nnu 2-10 mogudumpoBanHbIx HykJIeoTuaos. [Ipeanoururensao, Ny paBasiercs O, 1, 2,
3,4, 5 umm 6.

B npyrux BapuaHTtax ocymectsienus k paBusercs O u | papasercs 0, mpu 3TOM aHTHCMBICJIOBAST
HUTb MO’KET ObITh MpeCTaBjIeHa (OPMYJIOW

5'np-Na-Y'Y'Y'- Na-ng 3' (Ia).

B Tex cnyuasix, Koraa aHTUCMBICIIOBasl HUTh npenctasiiena Gpopmydioit (I1a), kaxkabiii Ny’
HE3aBHCHUMO TPEICTaBIIsAeT COOON OMTOHYKJIEOTHUAHYIO MOCIENOBATENbHOCTD, COAEPIKAIIYIO 2-
20, 2-15 nnm 2-10 MogudULUMPOBaHHBIX HYKJIEOTHAOB.

Kasxmeiii u3 X', Y' u Z' MOkeT ObITh OIMHAKOBBIM MJIA OTJIMYHBIM OT OCTAJIBHBIX.
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Kazplif HyKJI€0TH ] CMBICTIOBOH HUTH M aHTUCMBICIIOBOH HUTH MOXKET OBITh HE3aBUCHMO
momudunmpoBad LNA, CRN, cET, UNA, HNA, CeNA, 2'-MeTokcHsTUiIoM, 2'-O-MeTriom, 2'-
O-annmunowm, 2'-C-amnunomM, 2'-ruapoxcusom uiu 2'-gpropom. Hanpumep, kaxaplii HyKI€OTH]
CMBICJIOBOI HUTH M aHTUCMBICJIOBOH HUTH HE3aBUCUMO MoaupuumposaH 2'-O-MeTHIoM win 2'-
dropom. Kaxknpiit X, Y, Z, X', Y' u Z', B 4aCTHOCTH, MOKET MPEACTABIATH co00it 2'-O-MeTu-
MoIU(pUKALIO WK 2'-HTOP-MOTUPHUKALHIO.

B onHOM BapuaHTe OCYIIECTBIEHHS CMbICJIOBasi HUTh CpeACcTBa Ha ocHOBe iIRNA moxer
comepkatb MOTHUB Y Y Y, Haxozgsuuiica B 9, 10 u 11 nonoxeHusIXx HUTH, €CJIN AYTIIEKCHBIN
y4aCTOK COCTaBsieT 21 HyKJI€OTH, TIPH 5TOM OTCYET HAYWHAETCs ¢ 1-ro HykjIeoTuaa ot 5'-
KOHLIA WJIH, HeoOs3aTeIbHO, OTCYET HAYUHAETCS C 1-ro CIIapeHHOro HyKJIeOTH 1A B JYIUIEKCHOM
y4dacTke oT 5'-koHIa; u Y npeacrasisier codoit 2'-F-monudukarwo. CMbICIOBast HUTh MOKET
JOTOJIHUTENBHO CoAepkaTh MOTUB XXX MM MOTHBBI ZZZ B KauecTBe (IIaHKUPYIOIINX
Moaudukanuii Ha TPOTUBOMOJIOKHOM KOHIIE AYIIEKCHOTO YYaCTKa; P 3TOM Kaxkabli n3 XXX
u ZZ.7 He3aBUCUMO Mpencrasisier codoit 2'-OMe-moaudukanuro win 2'-F-moaudpukanuro.

B opHOM BapuaHTe OCyLIECTBIEHHs] aHTUCMBICIIOBAsI HUTh MOXKET COAEPKATb MOTUB
Y'Y'Y', naxopmsimutics B mosioskeHusix 11, 12, 13 HutH, mpu 3TOM OTCHET HaUYUHAETCS C 1-10
HYKJIEOTHJIA OT 5'-KOHIIA WJIH, HEOOs3aTeIbHO, OTCYET HAUMHAETCS C 1-T0 CapeHHOTro
HYKJIEOTHA B AYIUIEKCHOM y4acTKe OT S'-KoHIa; U Y' npencrasisier codoit 2'-O-metni-
MOIU(UKALNID. AHTUCMBICJIOBAS HUTh MOKET JIOMOJHUTENBHO conepskaTh MOTHB X'X'X' uiu
MoTHBBI Z'Z'Z' B kauecTBe (PIaHKUPYOUMX MOAUGHUKALA Ha TPOTHBOIOIOKHOM KOHLIE
AYIUIEKCHOTO y4acTKa, nmpu 3ToM kakabiil n3 X'X'X' u Z'Z'Z' nesaBucumo npexacrasisier codoi
2'-OMe-mopudukaruro wn 2'-F-mopudukanuro.

CMbIciIOBast HUTB, NIPEACTaBIIeHHast 1000i 13 BeilIenpuBeneHHbIX Gopmy (1a), (Ib), (Ic)
u (Id), oOpasyer aymiekc ¢ aHTUCMBICIIOBOM HUTBIO, PEACTABICHHOM Jit000i n3 popmyn (1la),
(IIb), (IIc) u (IId) cooTBETCTBEHHO.

CootBercTBeHHO, cpeacTsa Ha ocHOBe IRNA 11 mpUMeHeHus B crioco0ax CorjiacHoO
HaCTOALIEMY H300PETEHUIO MOTYT COAEPKaTh CMBICIOBYIO HUTh U @HTHCMBICIIOBYIO HUTb, IIPU
3TOM Kaxkaasi HUTh uMmeeT ot 14 no 30 Hykneorunos, aymiekc iIRNA npencrasier Gpopmynoit
(I10):

CMBICJIOBAS: 5'np-Na-(X X X)i-Nb- Y Y Y -Np-(Z Z Z);-Na-ng 3'

AHTHCMBICIIOBAS: 3'np-Na-(X'X'X)-Nb-Y'Y'Y'-Np(Z'Z'Z")-Na-nq 5'
(I1D)

e

KaKabId U3 1, j, k u | He3aBucumo pasusiercst O win 1;

KaXAbIN U3 p, p', q U q' He3aBUCUMO paBHsieTcs 0-6;
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kaxplit N, 1 N, He3aBUCHMO MPECTABIIAET COOOM OJTHUIOHYKICOTHIHYO
MIOCJIEI0BATENbHOCTD, copepskainyto 0-25 MoauduIupoOBaHHBIX HYKJIEOTHOB, IIPU 3TOM Kakaas
NIOCJIE0BATENbHOCTb COAEPIKUT 110 MEHBIIEH Mepe ABa HEOAMHAKOBO MOAUDUIIUPOBAHHBIX
HYKJIEOTHA,

kaxpiii N 1 Np He3aBHCHMO TPEICTABIISAET COO0H OMTOHYKICOTHIHYIO
HOCJIEI0BATENBbHOCTD, copepskamyto 0-10 MoaudUIUPOBAaHHBIX HYKJICOTH/IOB,

rae

KaXJIbIH Np', Np, Ng' U Ng, KAXKIBIH U3 KOTOPBIX MOXKET MPUCYTCTBOBATDH WU
OTCYTCTBOBATDH, HE3ABUCUMO IMPEACTABIIACT CO6OI\/'I BbICTyr[aIOH_[I/Iﬁ HYKJICOTU, U

kbl 13 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nezaBucumo npezacrasisieT coboit
OAWH MOTHUB C TPEMs OAUHAKOBBIMH MOHI/I(l)I/IKaLII/IHMI/I TPEX MOCJICAOBATCIbHBIX HYKJICOTUIOB.

B onHoM BapuaHTe ocyuiecTBieHus 1 papasiercs: O u j paBHsiercs O; v 1 paBHsercs 1, a j
pasnsiercs O; w1 paBHsiercs 0, a | paBHsieTcst |, WM Kak 1, Tak | j paBHstoTCs 0; MITH KaK 1, TaK
u | paBHstOTCs 1. B npyrom BapuanTe ocymectsienus k pasusiercst O u | pasusiercs 0; wnu k
pasHsietcs 1, al paBusercs 0; k paBusiercs 0, a | paBusiercs 1; unu kak k, Tax u 1 paBHstores 0
i Kak k, Tak u | paBusrores 1.

UnnrocTpaTUBHbIE KOMOMHALIUN CMBICIIOBOW HUTH M AHTUCMBICIIOBON HUTH,
obpasyromux aymiekc iRNA, Bkiro4daroT GopMyJIbl, IPUBEISHHbIE HIDKE:

5'1np-Na-YYY -Nanng 3'

3'np-Na-Y'Y'Y' -Nang 5'

(ITIa)
5np-Na-YY Y -No-ZZZ -Na-ng 3'
3'np-Na-Y'Y'Y'-Np-Z'Z'Z'-Ning 5'
(I1Ib)
5 np-Na- XX X -Np-Y Y Y - Na-ng 3'
3'np-Na-X'X'X'-Np-Y'Y'Y'-Ni-nq 5'
(ITlc)
5'np-Na-X X X -Np-Y Y Y -Np- ZZ Z -Na-ng 3'
3'np-Na-X'X'X'-Np-Y'Y'Y'-Nyp-Z'Z'Z'-Ny-ng 5'
(111d)

B tex cnyyasix, koraa cpenctBo Ha ocHoBe iIRNA npencrasieno ¢popmyaoii (I11a),
Kaxblii Na HE3aBUCHIMO MPENCTaBIsIET COOOH OJIMTOHYKICOTHIHYIO TTOC/IEI0BATEIbHOCTb,
conepkaiyro 2-20, 2-15 unu 2-10 MoaudULUPOBAHHBIX HYKJIEOTHIOB.

B tex cnyuasix, korga cpenctso Ha ocHoBe iIRNA npencrasneno ¢popmyaoii (I1Ib),
Kaxaplii Np HE3aBHCHMO TPENICTABIISAET COOOH OJMIOHYKIEOTHIHYIO NOCIEA0BATENbHOCTb,

copepskamyro 1-10, 1-7, 1-5 unu 1-4 mopndunmposanHbIx Hykiaeotnaa. Kaxpiii Na
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HE3aBHCHMO Tpe/ICTaBIsAeT COOOH OMMTOHYKJIEOTHUAHYIO MOCIEN0BATENbHOCTD, COAEPIKAIIYIO 2-
20, 2-15 nnu 2-10 MognULUUPOBAHHBIX HYKJIEOTHAOB.

B tex cnyyasix, korga cpenctBo Ha ocHoBe 1IRNA npencrasieno ¢opmyaoii (Ilc),
Kakabiid Np, Np' HE3aBUCUMO MPEACTABIISIET COOOH ONMTOHYKJICOTHIHYIO MOCIIE0BATEIbHOCTD,
copepskamyto 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 nian 0 MOTUPHULIPOBAHHBIX HYKJICOTHIOB.
Kaxxapiii Ny HE3aBUCHMO TIPEACTaBIISIET COOOH OJMIOHYKJIEOTHIHYIO TOCIE0BATEIbHOCTD,
conepkaiyo 2-20, 2-15 unu 2-10 MoaudULHUPOBAHHBIX HYKJIEOTHIOB.

B Tex cay4asix, koraa cpenctso Ha ocHoBe iIRNA mpencrasieno gopmyaotii (I11d),
Kaxbii Ny, Np' He3aBUCUMO TIPEACTABIISIET COOOH OJUTOHYKJICOTHAHYIO TIOCIe0BATEIbHOCTD,
conepxamyto 0-10, 0-7, 0-10, 0-7, 0-5, 0-4, 0-2 unu 0 MoaM(ULMPOBAHHBIX HYKJIEOTHAOB.
Kaxpiit N,, N, He3aBHCHMO MpeCTABIIsAeT OO0 OTHIOHYKIEOTHIHYIO TIOCIEN0BATEIEHOCTD,
copepskamyro 2-20, 2-15 nnu 2-10 mopuduimpoBaHHbX HykiaeoTna0B. Kaxnpiit u3 Na, Na', Np 1
Nb HE3aBHCHMO UMeeT MOAU(pUKALUH YePeNyIOIIerocs NaTTepHa.

Kaxnpiii u3 X, Y u Z B popmymnax (I1I), (Illa), (I1Ib), (Illc) u (I1Id) MmoxxeT ObITE OAMHAKOBBIM
WJIM OTJIMYHBIM OT OCTAJIbHBIX.

B tex ciyuyasix, korma cpenctBo Ha ocHoBe IRNA npencrasneno popmynoii (I11), (111a),
(IIb), (Illc) u (I1Id), mo MeHbIIEH Mepe OAMH U3 HYKJICOTUAOB Y MOKET 00pa30BbIBATH Mapy
OCHOBAHMH C OJJHIM U3 HYKJIEOTHI0B Y'. B kauecTBe anbTepHAaTUBEL, IO MEHbIIEH Mepe /1Ba U3
HYKJIEOTHIOB Y 00pa3yroT mapbl OCHOBAHHH C COOTBETCTBYIOLIMMHU HYKJIEOTHIAMH Y' WU BCe
TPH U3 HYKJIEOTHAOB Y 0Opa3yroT Mapbl OCHOBAHHUN C COOTBETCTBYIOIIMMHU HYKJICOTHAAMH Y '.

B tex cnyuasix, korma cpenctso Ha ocHoBe iIRNA npexncrasneHo ¢popmydioii (I1Ib) wnu
(I11d), mo meHbIIEl Mepe ONUH N3 HYKJIEOTHIOB Z MOKET 00pa30BbIBATh ITAPy OCHOBAHHMN C
OAHHUM U3 HYKJICOTUIOB Z'. B xauecTBe AJIBTCPHATUBLI, 11O MEHbIIIEH MEpPE ABa U3 HYKJICOTUAOB
Z 06pa3yroT napbel OCHOBAaHUI C COOTBETCTBYIOINMH HYKJIEOTHIAMU Z' TN BCE TPH U3
HYKJICOTUAOB Z 00pa3yroT Napbl OCHOBAHUH ¢ COOTBETCTBYIOIIMMHU HYKJIEOTHIAMU Z'.

B tex cnyuasix, korma cpenctso Ha ocHoBe IRNA npencraenero ¢popmyioii (I1Ic) nim
(I1Id), mo MeHblIeH Mepe OUH U3 HYKJIEOTHAOB X MOXKET 00pa30BbIBATH APy OCHOBAHUH C
OJTHUM M3 HYKJeoTu0B X'. B KauecTBe anbTepHATHBBI, 110 MEHBLIECH Mepe ABA U3 HYKJICOTHIOB
X 00pa3yroT mapbl OCHOBAHHI ¢ COOTBETCTBYIOLIUMH HYKJICOTHIAMH X' WJIH BCE TPH 13
HyKJIeoTHI0B X 00pa3yroT Napbl OCHOBAHUI C COOTBETCTBYIOLIMMHU HYKJIEOTHIAMH X'

B onHOM BapuaHTe OCyIIeCTBICHUs] MOIU(UKALMS HYKJIeOTHAa Y OTIMYaeTCsi OT
MoaubuKaUKuu HyKJIeoTuaa Y', Moaudukaiys HyKJIeoTHaa Z OTJIMYaeTCsl OT MOIU(PUKALIUN
HyKJieoTuAa Z' u/vunu MoauuKanus HyKJIeoTuaa X OTAHYAeTCs OT MOAU(DUKALIUN HYKJIEOTH 1A
X'

B ogHOM BapuaHTe OCYLIECTBIIEHUS B T€X CIy4asiX, KOTJa CpencTBo Ha ocHOoBe IRNA

npexncrasieHo popmyinoit (IIId), mogudukanusmu N, sBisirores 2'-O-metwn- wu 2'-grop-
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moaudukanun. B 1pyrom BapraHTe OCYIIECTBISHHS B TEX CIydasxX, KOTAa CPEACTBO HA OCHOBE
iRNA npencrasneno popmynoii (I11d), monudpukanusmu N, sBrstorest 2'-O-merun- wnu 2'-
¢dTop-monuduxanuy, a npy' > 0, IpU 3TOM 10 MEHbLIEH Mepe OAUH Np' COEANHEH C COCEIHUM
HYKJIEOTHIOM MOCPeACTBOM (ochopoTHOATHOMH CBsA3H. B elie 0HOM BapuaHTe OCyLIEeCTBICHUS
B TeX CJIydasix, Korma cpeactBo Ha ocHoBe iRNA npencrasneHo ¢popmynoit (111d),
mMoaupukausimu N, sBistroTcs 2'-O-metwn- win 2'-grop-moaudukanuu, ny' > 0, mpu 3TOM 110
MEHbLIeH Mepe OJIUH Np' COSNUHEH C COCEIHUM HYKJIEOTHIOM IOCPENCTBOM (ochOpOTHOATHOM
CBsA3H, 4 CMbICJIOBAasA HUTb KOHBOTUPOBaHA C OAHUM WJIU HECKOJIBKUMU IMPONU3BOAHBIMU GalNAc,
MPUCOCAUHEHHBIMU MMOCPEACTBOM ABYXBAJICHTHOT'O UJIU TPEXBAJICHTHOI'O Pa3BETBJICHHOI'O
JUHKepa (OMICaHHOTO HIXKe). B npyroM BapuaHTe OCYIIECTBICHUS B TEX CIy4asx, KOrna
cpenctBo Ha ocHoBe iIRNA npencrasneno ¢popmyoii (I11d), moguduxanusmu N, sBisrores 2'-
O-merun- nu 2'-drop-moaudukaryy, ny' > 0, IPH 3TOM IO MEHbIIEH Mepe OAUH Np' COeANHEH C
COCEITHUM HYKJIEOTHJIOM MOCpencTBOM (HochOpOTHOATHOMN CBSI3U, CMBICIIOBAs HUTh COIEPIKUT 110
MeHblIel Mepe oHy (HochOpPOTHOATHYIO CBSI3b M CMBICIIOBAsi HUTh KOHBIOTMPOBAHA C OHUM
WIIN HeCKOJIbKUMHU nponsBoaabiMu GalNAc, mprcoeqMHEHHBIMU NTOCPEICTBOM JIBYXBAJIEHTHOTO
WJIN TPEXBAJIEHTHOTO Pa3BETBIEHHOIO JIMHKEPA.

B onHOM BapuaHTe OCYIIECTBJIEHHsI B TEX ClIydasx, KOrja cpefcTBo Ha ocHoBe IRNA
npezncrasineHo Gopmynoii (Illa), mogudpukauusamu N, sBisirotcst 2'-O-metun- uinu 2'-¢rop-
Moaudukanum, np,' > 0, MPU STOM 1O MEHbIIEH Mepe OIHH Np' COSAMHEH C COCETHUM
HYKJIEOTHIOM HOCPEACTBOM (POcHOPOTHOATHOH CBSI3H, CMBICIOBASI HUTh COAEPKUT MO MEHbIIEH
Mepe oaHy (HOCHOPOTHOATHYIO CBSI3b M CMBICJIOBAsl HUTh KOHBIOTUPOBAHA C OJTHUM WU
HECKOJIbKUMHU NNPOU3BOAHBIMU GalNAc, NPpUCOCANHEHHBIMU MMOCPEACTBOM ABYXBAJICHTHOI'O UJIN
TPEXBAJIIEHTHOTO Pa3BETBIEHHOIO JINHKEPA.

B onHOM BapuaHTe OCYIIeCTBIEHUS CPenCcTBO Ha OcHOBE IRNA sIBIIIeTCS MyJIbTHUMEPOM,
cozieprkaIluM 110 MeHbIIel Mepe ABa AyIuieKca, npeacrasieHHbIx ¢Gopmyoii (1II), (Ila), (11Ib),
(Illc) u (I1Id), rne nymnuexcel coennHEeHb! TUHKepOoM. JIMHKep MOKeT OBbITh pacliernsieMbIM WIN
HepacuiersieMbM. HeoOs3aTenbHO, MyIbTUMED OTIONHUTEIBHO COAEpKUT nurana. Kaxenii us
AYIUIEKCOB MOJKET HAlleJIMBAThCsS HA OJMH U TOT K€ I'€H WU Ha J1BA Pa3IMYHbIX I'€Ha WU
KaXblil U3 JYIJIEKCOB MOXKET HALIEIUBATLCS HA OJIH U TOT K€ I'eH B IBYX Pa3IUYHbIX LIEJIEeBbIX
cairax.

B onHOM BapuaHTe OCYIIECTBIEHHsI CPENCTBO HAa OCHOBE iIRNA sIBJisieTCS1 My IbTUMEPOM,
COep KaIlUM TPH, YEThIPE, MSITh, INECTh WK OOJiee AYIUIEKCOB, IPEICTaBICHHBIX (POPMYJIOH
(1), (I1Ia), (I1Ib), (I1Ic) u (I1Id), roe nyruieKkCchl COeqMHEHBI JIUHKEPOM. JINHKEp MOXKeT ObITh
pacmenIsi€MbIM NI HEPACLICILIIACMbIM. Heo6$[3aTeano, MYJIbTUMED AONOJTHUTEIIBHO

COACPIKUT JIUTAHA. Kaﬁ(ﬂblﬁ N3 AYIIJICKCOB MOXET HALICJIMBATHCA HA OAUH U TOT K€ 'CH UJIK Ha
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JBa Pa3JINYHBIX Ne€HA WM KKABIN U3 AYIUIEKCOB MOKET HALIEJIMBATHCS HA OAMH U TOT )K€ TeH B
ABYX Pa3JIMUHBIX LIEJIEBBIX CalTax.

B onHOM BapuaHTe OCyIIECTBJIEHHs [1Ba cpeacTBa Ha ocHOBe iIRNA, npencraBieHHbIe
dbopmymnoii (I1I), (I11a), (IIIb), (I1Ic) u (I11d), coenuHeHs! APYT ¢ APYTOM Ha S'-KOHIE, & OJUH WU
o0a 3'-KoHIIa Heo0A3aTeIbHO KOHBIOTHPOBAHBI ¢ IMranaoM. Kaknoe U3 cpencTs Moxer
HalleJIMBaThCsl HA OAIMH U TOT K€ N'eH UJIM Ha ABa Pa3JINYHbIX Ne€Ha WIN KaKA0€ U3 CPEACTB
MOJKET HalLleJIMBAThCS HA OAMH U TOT )K€ T'€H B IBYX PA3JIMUHBIX LIEJIEBBIX CalTaxX.

B pa3nuuHbIX MyOnuKanusax ONMMUCaHbl MyJIbTUMEpPHBIE CpencTBa Ha ocHOBE IRNA,
KOTOpbIE MOKHO NMPUMEHSTH B CIIOCO0AX COITaCHO HacTosmeMy n3obperenuro. Takue
nyonukauuu BkirodaroT W02007/091269, matent CIIIA Ne 7858769, W02010/141511,
WO02007/117686, W02009/014887 u W0O2011/031520, mosiHOE CoaepKaHIe KaKIOro U3
KOTOPBIX HACTOSLINUM BKJIFOUEHO B JAHHBIN TOKYMEHT MPU MOMOIIU CCBUIKH.

Kak orucano 6onee nogpoOHO HIDKeE, CpeacTBO Ha ocHOBe IRNA, KoTOpoe conepskuT
OJIMH WJIN HECKOJIbKUX YIJIEBOIHBIX (PparMeHTOB, KOHBIOTHPOBAHHBIX CO CPEICTBOM Ha OCHOBE
iRNA, MOkeT yydmarh OHO HJTH HECKOJIBKO CBOMCTB cpencTBa Ha ocHOBe IRNA. Bo MHOrmx
CJIydasix yIJIeBOIHBIN (pparMeHT OyeT MpUKpervieH K MOAU(UIIMPOBAHHOMN CyOBeInHULE
cpernctsa Ha ocHoBe iIRNA. Hanmpumep, puO03HbIi caxap OTHOW MM HECKOJbKUX
pPUOOHYKIJICOTHIHBIX CyOBEIUHUL cpencTBa Ha ocHOBe dSRNA MOKHO 3aMeIarh ApyruMu
(parMeHTaMu, HapUMeEp, OTIUYHBIM OT YIIIeBOAA (TIPEINOYTHTENBHO LIUKJINIECKIM)
HOCHUTEJIeM, K KOTOPOMY IPHUCOEIHHEH YIIIEBOIHBIN JIUTaHA. PHOOHYKIICOTHAHYIO CYOBEIUHHLTY,
B KOTOpOU puOO3HBIH caxap CyObequHHIIbI ObLT 3aMeIeH TAKUM 00pa3oM, Ha3bIBaOT B TAHHOM
IOKyMeHTe cyObenunuieii ¢ Moaudukanueii-3amerenuem pudossl (RRMS). Hukamueckuii
HOCHUTEIb MOKET OBITh KapOOIMKINUECKOH KOJIBIIEBOH CUCTEMOH, T. €. BCE aTOMBI B KOJIbIIE
SBJISIFOTCSL aTOMaMH yIJIepOJa, WIN FeTePOLUKINYECKON KOJIbLEBON CUCTEMON, T. €. OAUH WU
HECKOJIbKO aTOMOB B KOJIbLIE MOTYT OBITh F€T€pOaTOMaMH, HalpUMep, a30TOM, KUCJIOPOIOM,
cepoil. Llukamueckuii HOCUTENb MOXKET ObITh MOHOIIMKJIMYECKOH KOJIBLIEBOH CUCTEMON MIIN
MOXET COIeP>KaTh 1B UM OoJjiee KoJiell, HalpuMep, KOHAEHCHPOBaHHBIX Kojel. Lukmnueckuii
HOCHUTEJIb MOKET ObITh MOJHOCTHIO HACHILEHHON KONbLIEBOH CUCTEMOI MM OH MOXKET
COZEPIKATh OJIHY MJIM HECKOJIbKO JIBOWHBIX CBS3EH.

Jluranzg MoxkeT OBITh IPHCOSANHEH K TOJUHYKIEOTHY TIOCPEACTBOM HOCHUTEIISL.
Hocurenu Brro4aroT (1) Mo MeHbIIEH Mepe OJIHY "TOYKY MPUCOETUHEHUS] K OCTOBY ",
IPEANOYTHTENBHO ABE "TOUYKH MPUCOETUHEHHS K OCTOBY" 1 (i1) MO MEHbLIEH Mepe OHY
"CBSI3BIBAIOIIYIO TOUKY NMpUCOeANHEeHUs". BbIpakeHue "Touka MpUCOeNUHEHHUs K OCTOBY ",
HCIIOJIb3yEeMO€ B IAaHHOM JIOKYMEHTE, O3HadaeT (yHKIIHMOHAIBHYIO IPYIIITY, HAIIPUMeD,
THAPOKCHIIBHYIO TPYIITY, WIIH, KaK MPAaBUJIO, CBSA3b, JOCTYIIHYIO 1JIsl BBEIEHHUsI HOCUTEJSI B OCTOB

1 KOTOpast MOAXOIUT IJIs 3TOr0, HarpumMep, Gocdar mimm moauduiposanHeiil Gocdar,
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HarpuMep, CEpOCOAeP AL 0CTOB PUOOHYKIEMHOBON KUCJIOTHL. BripaskeHue "cBs3bIBaroLIast
touka npucoenuHeHus" (TAP) B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUs O3HAYAeT BXOMAINN B
KOJIBLIO aTOM LIMKJIMYECKOTO HOCUTEIS, HAIIPUMEp, aTOM yIJiepoia Ui reTepoaToM (OTJINYHbIH
OT aToMa, KOTOpPbIi 0OecreunBaeT TOUKY NPUCOETUHEHNs K OCTOBY ), C KOTOPBIM CBSI3bIBA€TCS
BBIOpaHHBIH (pparMeHT. @parMeHT MOKET ObITh, HAIPHMED, YIIIEBOAOM, HAIIPUMeEDP,
MOHOCAXapHOM, JUCAXapUIOM, TPUCAXapUAOM, TeTPAacaxapuoM, OJIUTOCaxapuaoM U
nojucaxapunoM. HeoGsi3aTenbHO, BRIOpaHHBIN (parMeHT COEAUHEH MPOMEKYTOYHOMH CBSI3bIO C
LUKJINYeCKUM HocuTeneM. Takum o0pazom, HUKINYeCKUil HOCHTeNb OyIeT 4acTo BKIFOUaTh
(YHKLIHMOHANBHYIO TPYIILY, HAPUMEP, AMUHOTPYIIITY, FITH, KaK MPABUIIO, 00ECIIeYNBATh CBS3b,
HOAXOJSIIIYIO 1JIsl BBEACHUS MIIH CBS3BIBAHUS IPYrOro XMMUYECKOTO CTPYKTYPHOTO 3JIEMEHTa,
HarpuMep, JINTaH/A, C COCTABHBIM KOJIBLIOM.

Cpencrea Ha ocHOBEe IRNA MOXHO KOHBIOTUPOBATH C JIUTAHOM IIOCPEACTBOM HOCUTEIIS,
r7ie HOCUTEJIb MOXKET OBITh [IUKJIMUECKON IPYyNITO UK allMKJINYECKOH IPYIION; IIPH 3TOM,
IPEATIOUTHTENBHO, [IUKJINYECKas IPyIa BelOpaHa u3 MUPPONUANHIIIA, THPA3OJNHIIIA,
NHPa30IUINHNIIIA, UMUIA30JMHIIA, UMUAA30IUANHINA, TUIIEpUANHIIIA, TUIepasuHua, [1,3]-
AMOKCOJIaHa, OKCA30JIMINHIIIA, H30KCA30IUANHIIIA, MOPOOTUHNIIIA, THA30NUANHIIA,
M30THA30JMINHIIIA, X MHOKCAIMHIIIA, TUPUAA3HHOHMIIA, TETparuapodypusa u 1eKaluHa,
NPEANOYTHTEIBHO, AlIMKIIMUECKasi FPYIa BeIOpaHa U3 OCTOBA, MPECTABIISIOIIEro COO0H
CEPHHOJI, WJI OCTOBA, MPENICTABISIOIEro COOO0H M TAaHOIAMUH.

B HEKOTOPBIX KOHKPETHBIX BapHAHTAX OCYIIECTBIICHHUS CPEACTBO Ha ocHOBE iIRNA st
NPUMEHEHHSI B CITOCO0aX COTNIACHO HACTOSIIIEMY H300pEeTEHHUIO TPEACTaBIsieT coOO CPpeacTBo,
BBIOpAHHOE W3 IPYIIIEI CPEICTB, IPUBEICHHBIX B 000 13 Tabmun 3, 4, 5, 6 u 7. Takue

CpeacTBa MOTYT JOMOJIHUTEJIbHO COACPIKATD JIMTAHA.

IV.iRNA, KOHBHOTIHPOBAHHBIE € JIUTAHAAMH

Hpyras monudukanus PHK u3 yncna iRNA cornacHo HactosimemMy U300peTeHnIo
BKJIFOYaeT XxuMuueckoe cBsizbiBaHue PHK ¢ onHMM My HECKOJIBKUMU JIMTaHAaMH, (PparMeHTaMu
WJIM KOHBIOTATaMH, KOTOPbBIE MOBBIMIAIOT AKTUBHOCTD, KJIIETOUHOE PacTpeieIeHUe WK
knerouHoe noryonieHre iRNA. Takue GpparMeHThI BKIIIOUYAIOT, O€3 OrpaHUYeHuUs], TUITUIHBIE
(parmeHTHI, Takue Kak XojecTepuHoBbIl Ppparment (Letsinger et al., Proc. Natl. Acid. Sci. USA,
1989, 86: 6553-6556), xonesas kucnora (Manoharan et al., Biorg. Med. Chem. Let., 1994,
4:1053-1060), Tnosdpup, Hanpumep, Oepui-S-rpurwinruon (Manoharan et al., Ann. N.Y. Acad.
Sci., 1992, 660:306-309; Manoharan et al., Biorg. Med. Chem. Let., 1993, 3:2765-2770),
tuoxoniecteput (Oberhauser et al., Nucl. Acids Res., 1992, 20:533-538), anudarudeckyro 1enb,
HarnpuMep, AOAEKaHIUOJIOBbIE WM YHIAELUIIOBBIE OcTaTkH (Saison-Behmoaras et al., EMBO J.,
1991, 10:1111-1118; Kabanov et al., FEBS Lett., 1990, 259:327-330; Svinarchuk et al.,
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Biochimie, 1993, 75:49-54), hocdonunua, Hanpumep, Tu-rekcageii-pan-riuuepus wi 1,2-
nu-O-rekcanenmi-pau-riaunepo-3-pochonar tpudtTunammonus (Manoharan et al., Tetrahedron
Lett., 1995, 36:3651-3654; Shea et al., Nucl. Acids Res., 1990, 18:3777-3783), moiuaMuH HIN
O3 THIICHTIINKOJIEBYIO 11emb (Manoharan et al., Nucleosides & Nucleotides, 1995, 14:969-973)
WM aJaMaHTaHYKCYyCHYIO KuCaoTy (Manoharan et al., Tetrahedron Lett., 1995, 36:3651-3654),
nasbMUTHIIOBBIN Qparment (Mishra et al., Biochim. Biophys. Acta, 1995, 1264:229-237), unu
OKTaJEelUIaMUH, UJTH TeKCUITaMUHOKapOOHUIOKCHXO0JiecTeprHOBBIN (pparmenT (Crooke et al., J.
Pharmacol. Exp. Ther., 1996, 277:923-937).

B onHOM BapmaHTe OCYIIECTBIEHUS JINTAH H3MEHSIET paclpeesieHrue, HalleTnBaHue M
BpeMsi IeiicTBHs cpeacTBa Ha ocHOBe IRNA, B KOTOpoe OH BBeleH. B mpeanodTuTenbHbIX
BapUaHTaX OCYIIECTBIEHHUS JINTaH 00eCredrBaeT MOBBIIEHHYI0 apGHHHOCTD B OTHOIIEHUN
BbIOPAHHOM MUILIEHH, HATIPUMED, MOJIEKYJIbI, KJIETKU WU THUIA KJIETOK, KOMIIAPTMEHTA,
HaInpuMep, KJIETOYHOTO KOMIIAPTMEHTAa UJIM YaCTH OpraHa, TKaHU, OpraHa Wil y4acTKa Teja,
KaK, HalpUMep, N0 CPABHEHUIO C BUAAMU, Y KOTOPBIX OTCYTCTBYET TAKOH JIMTAH]I.
[IpennouruTenbHbIEe TUraHAbl HE OYAYT MPUHUMATH YYaCTHE B CIIAPUBAHUU AYILJIEKCA B
IOYTUIEKCHON HYKJIEMHOBOU KHCJIOTE.

JIuraHael MOTYT BKJIOYATh BELIECTBO, BCTPEUYAIOIIEeCs B IPUPOE, TAKOE Kak Oeok
(HampuMep, CbIBOPOTOUHBIH abOyMuH deoBeka (HSA), munonporenH HU3KOH MIIOTHOCTH
(LDL) wnn rmoOynus); yriesox (HanpuMep, AeKCTpaH, MyJuTyJiaH, XUTHH, XUTO3aH, HHYJIUH,
LUKJIOAEKCTPUH, N-aleTHIraJaKTO3aMHUH WA THaJyPOHOBYIO KHCIOTY) WK Junus. Jlurana
TaKke MOXeT ObITh PeKOMOWHAHTHOMN T CHHTETUYECKON MOJIEKYJIOH, TAKOH Kak
CUHTETUYECKHI MOJIUMEP, HAPUMED, CHHTETHUECKAs TOJUaMHHOKHUCIOTA. [TprmMepsl
MIOJJMAMHHOKHUCJIOT BKJIFOUAIOT MOJTHAMHHOKUCIIOTY, MPEACTABISIFOIIYI0 COOO0M MOMITH3UH
(PLL), monu-L-acnaparnHOBYIO KHCIIOTY, OJH-L-TIIyTaMIHOBYIO KHUCIIOTY, COMOJIMMEpP CTHPOJIA
Y aHTUIpHUIa MAJIEMHOBOW KUCJIOTHI, COMOJIUMEpP NMONU-L-TakThaa u rIMKonaa, COnoaumep
IUBUHIJIOBOTO 3 Upa U MAJIEMHOBOTO aHTUAPUAA, N-(2-THIpOKCHITPOITUI )METAKPUITIAMHTHbIH
cononiumep (HMPA), nommstunenrnukons (PEG), nonusurmossiii ciupT (PVA), monuyperas,
NoJH(2-3TUITAKPUIIOBYEO KUCIIOTY ), N-H30NpONHIaKpHIAMHUIHBIE TIOJTUMEPBI HITH
nonudocdazun. [IpuMepbl MOTMAMUHOB BKJIIOYAKOT MOJHUITUICHUMUH, Touau3uH (PLL),
CIIEpPMUH, CIIEPMUINH, MTOJUAMUH, MICEBAONENTH/-TIOJINAMHH, TTOJHAMUH-TIENTHIOMUMETHK,
NOJIMAMHUH-AEHIPUMEP, ApPTUHUH, aMUMH, IPOTAMUH, KATHOHHBIN JIMMTN, KATHOHHBII
noppUpPUH, YETBEPTUIHYIO COJIb MOJMAMUHA WITH alib(a-CIIHpPaTbHbIN MENTHI.

Jluranab! Takke MOTYT BKJIFOUAIOT HALIEIMBAKOIINE TPYIIIBI, HATIPUMED, HAlLleTUBAIOLIee
Ha KJIETKY WJIU TKaHb CPECTBO, HATIPUMED, JIEKTHH, TJINKOMPOTEUH, JTUMU WK OeJOK,
HaIpuMep, aHTUTEJIO, KOTOPOE CBSA3BIBAETCA C ONPEEICHHBIM TUIIOM KJIETOK, HAIIPUMep,

KJIeTKO mouku. Hanenusaromeid rpynnoii MoxxeT ObITh THPEOTPOIIHH, MEJIAHOTPOIIHH, JIEKTHH,



WO 2015/123264 70 PCT/US2015/015367

TJIMKOIIPOTENH, TOBEPXHOCTHO-aKTUBHBIN O€JIOK A, yIriieBOA-MYLIHH, IIOJINBAJIEHTHAS JIAKTO34,
NIOJIMBAJIEHTHAsA rajakTo3a, N-aleTHIratakTo3aMuH, N-aleTHIrIIOKO3aM1H, ITOJINBANIEHTHAS
MaHHO3a, OJIMBaJIeHTHas (PyK03a, MMIUKO3UINPOBAHHbIE TOJTUAMUHOKHCIIOTHI, OJIHBAJIEHTHAS
ranakrosa, Tpancdeppun, ouchochoHaT, MOTUTTyTaMaT, TOJUACTIAPTAT, JTUITH/, XOJECTEPHH,
CTEpPOM/I, JKETUHAs KUCIIOTa, onaT, ButaMuH B12, Buramun A, 6uotun, i RGD-nentua, wiu
mumetuk RGD-nentuna.

Jpyrue npuMepsl JIMTaHAOB BKIIOYAIOT KPACHTENH, HHTEPKAJIHPYIOIINE CPECTBA
(HampuMep, aKpUIMHBI), CITUBAIOINNE CPecTBa (Hampumep, ncopaieH, MuromunuH C),
nopdupuns (TPPC4, Texcadupun, candupuH), NOTUIUKINIECKHE apOMATHIECKIe
yrieBonoponsl (Hanpumep, peHasuH, auruapodeHasrH), HCKYCCTBEHHbIE SHAOHYKIIea3bl
(manpumep, EDTA), nunoduibHble MOEKYJIBI, HAIPUMED, XOJECTEPHH, XOJIEBYIO KUCIIOTY,
allaMaHTaHyKCYCHYIO KUCIIOTY, |-MUPEeHMACISIHYIO KUCIIOTY, IUTHAPOTECTOCTepoH, 1,3-0uc-O-
(rexcanenui)rIuLepuH, TepaHUIOKCUTeKCHIIBHYIO TPYIIITY, MeKCcaaeUIrIiLepuH, OOpHeod,
MeHTOJ1, 1,3-Npona”auo, renTaAeluIbHyI0 IPYIIyY, MTaJbMUTHHOBYIO KHCIIOTY, MUPUCTHHOBYIO
kucaoTy, O3-(01e0mn)auToX 0eBYI0 KUCIOTY, O3-(01€01IT)X0NEHOBYIO KHCIIOTY,
IUMETOKCUTPUTIIT WK (PEHOKCA3UH U NMENTHIHBIE KOHBIOTAThI (HApUMep, MenTH
antennapedia, Tat-ienTux), anKuIMpyrOIue cpencTea, ocdar, amuno, mepkanto, PEG
(mampumep, PEG-40K), MPEG, [MPEG],, noiuaMuHO, alKujl, 3aMeleHHbIN alKUJI, MEYeHHbIE
PamMOM30TONIOM MapKephbl, pepMeHThI, ranTeHbl (HarmpuMep, OMOTHH), BEIECTBa,
criocoOCTByOMIHE TpaHCTIOPTY/abcopOumu (Hanmpumep, acnupus, ButamuH E, Gonuesyro
KHCJIOTY), CHHTETHUYECKHE pUOOHYKIIea3bl (HampuMep, UMHIa30J1, OMCUMKIA30J1, THCTAMUH,
MMHIA30JIbHbIE KJIACTEPbI, KOHBIOTaThl aKpUAMH-UMHIA30d1, komruiekce Eu3+
TeTpaa3zaMakpouukios), nuHuTpodenmn, HRP nmm AP.

Jlurangamu MoryT ObITh O€JIKH, HAPUMEp, MIUKOMPOTEHHBI, U MEeNTUIbI, HATPUMED,
MOJIEKYJIbI cO criennpruieckoi apPUHHOCTHIO B OTHOIIEHNH KO-JIUTaH/1a, UM aHTUTENa,
HarpHuMep, aHTUTEIIO, KOTOPOE CBSI3bIBAETCS C ONPENETIEHHBIM TUIIOM KJIETOK, HalpuMep,
KJIETKOI! neueHu. JIuranapl Takske MOTYT BKJIFOUaTh TOPMOHBI U peLienTopbl TopMoHOB. OHU
TaK>Ke MOTYT BKJIFOYATh OTJMYHbIE OT MENTUAOB COEUHEHNUS, TAKNE KaK JIMIUIbI, JIEKTHHBI,
yTJI€BOAbL, BUTAMUHBI, KOGAKTOPBI, TOJUBAJIEHTHYIO JAKTO3Y, MOJIUBAJIEHTHYIO ranaktosy, N-
aLleTUIITAJIAKTO3aMHH, N-aleTUIrII0KO3aMUH, TOJIUBAJIEHTHYIO MAHHO3Y UJIH MOJMBAJIEHTHYIO
¢dyko3y. JIuranaom, HanpuMep, MOXKET OBITh JIUMOMOJMcaxapu, akTuBatop MAP-kuHa3e! p38
unu aktusaTtop NF-«B.

Jlurannom MoxeT ObITh BEIECTBO, HAIIPUMED, JIEKAPCTBEHHOE CPEICTBO, KOTOPOE MOXKET
yBEJIMYUBATh MOTJIOLICHHE CpeAcTBa Ha ocHOBe IRNA ki1eTKOH, HarmpuMep, MyTeM pa3pyLieHust
LIUTOCKeJIeTa KIETKH, HalpHUMep, IyTeM pa3pylleHust MUKPOTPYOOUeK, MUKPO(DHIAMEHTOB

W/MITH IPOMEKYTOUHBIX (PHUITAMEHTOB KJIETKH. JIeKapCTBEHHBIM CPEACTBOM, HalPHIMEp, MOXKET
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OBITb TAKCOH, BUHKPUCTHH, BUHONIACTHH, LINTOXAJIA31H, HOKOJA30J1, ATUTAKUHOJM, JIATPYHKYJINH
A, dannonauH, CBUHIONMNUA A, MHAAHOLMH WM MHOCEPBHH.

B HEKOTOpBIX BapUaHTax OCYINECTBIEHUs JTUraH, pucoeauHeHHbI k iIRNA, koTopas
OIHCaHa B JAHHOM JIOKyMEHTE, IeHCTBYeT B kKadecTBe (papMakOKHHETUIECKOTO MOIYJISITOpPa
(PK-monynsaropa). PK-MoayasiTopbl BKIFOUAOT JTUMO(PUIIBL, JKETIHBIE KHCIOTBI, CTEPOHIBI,
bocdonmunuaHble aHaNOrH, MENTHABI, OeT0K-CcBA3bIBatoIue cpenctsa, PEG, BuTaMuHe! u T. 1.
UnmoctpatuBhbie PK-MOnynaTopbl BKIIIOUYAKOT, O€3 OrpaHUYeHMs, XOJECTEPUH, SKUPHbIE
KHCJIOTBI, XOJIEBYIO KHUCIJIOTY, JINTOXOJIEBYIO KHCIOTY, AUATKUITIULEPUAB], THALMITIULEPU,
dochomunuael, chUHrOMIUNHABL, HAPOKCeH, HOynpodeH, BuTaMuH E, OnoTHH U T. 1.
ONUTroHYKJIEOTHIBI, KOTOPBIE CONEpPKAT HEKOTOPOe KONMIMUeCTBO (ochopoTHOATHBIX CBsI3EH,
TaKKe, KaK U3BECTHO, CBSI3bIBAIOTCS C CBIBOPOTOYHBIM OEIIKOM, CIIEIOBATEIbHO, KOPOTKHE
OJIUTOHYKJICOTUIbI, HAPUMED, OJUTOHYKJICOTHIbI 13 MPUOTU3UTENBHO 5 OcHOBaHMiA, 10
ocHoBaHUM, 15 ocHOBaHMI MK 20 OCHOBaHUIL, copepIkale MHOKECTBO (OCHOPOTHOATHBIX
CBsi3€il B OCTOBE, TAKKe IPUTOJHBI B HACTOSIEM U300peTeHNH B Ka4eCTBE JIMTaH0B (HaIpUMep,
B kauectBe PK-monynupyronux nurannos). Kpome Toro, antamepsl, KOTOpbIE CBA3BIBAIOTCS C
CBIBOPOTOYHBIMU KOMIIOHEHTaMH (HarpuMep, CIBOPOTOYHBIMU O€JIKaMHU), TaKKe MPUTOIHBI AJIs
npuMeHeHus B kadecTse PK-Moaynupyromux Turanios B ONMUCAHHBIX B JAHHOM TOKYMEHTE
BapPUAHTaX OCYLIECTBJICHMUS.

KonbroruposaHHele ¢ TMraHAAMH OJUTOHYKJIEOTUABI COTJIACHO HACTOSIIIEMY
M300pETeHHIO0 MOXKHO CHHTE3HPOBATh C IPUMEHEHHEM OJIMTOHYKJICOTHAA, KOTOPBIH HEeCeT
OOKOBYIO PEAKIIMOHHOCTIOCOOHYIO (PYHKIIOHAIBHYIO TPYIIITY, TAKOTO KaK, IOJy4YEeHHOTO B
pe3yJbTaTe NPUCOSANHEHHS CBI3bIBAIOLIEH MOJIEKYJIbI K OJIMTOHYKJIEOTHAY (OIMCAHO HIKE).
ITOT peakMOHHOCTIOCOOHBIH OIMTOHYKJICOTHT MOKET BCTYIATh B PEAKIHIO C KOMMEPYEeCKU
AOCTYIHBIMH JINTAHIAMH, JIMTAHAMH, KOTOPbIE CHHTE3UPYIOT C HAJTMIHEM JIF000H 13
Pa3HOOOpa3HBIX 3ALIUTHBIX MPYII, I JUTAaHJaMU, KOTOPbIE MMEIOT CBA3YIOIIUI (parMeHr,
NPUCOETUHEHHBIN K HUM.

ONUroHyKJI€0TU B, TPUMEHsSIEMbIe B KOHBIOIaTaxX COMNIACHO HACTOSIEMY H300peTeHHUIO,
MOYKHO NOJIy4aTh YAOOHBIM U OOBIYHBIM CIIOCOOOM IyTEM XOPOLIO W3BECTHON METOAUKU
TBepaodaznoro cunreza. O6opynOBaHUE IS TAKOTO CUHTE3a MPOAAETCS HECKOIbKUMH
(upMamMu-U3roToBUTEISIME, BKJIIOUasi, Harpumep, Applied Biosystems (Poctep Cury,
Kamudopuust). JlononHATETHHO WITH aTbTEPHATHBHO MOXKHO HCIIOJIB30BATh JIFOObIE ApyTHe
CpeACTBa Uil TAKOT'O CUHTE3a, N3BECTHBIE U3 YPOBHS TEXHUKHU. Tak)ke U3BECTHO IPUMEHEHHE
NOAOOHBIX METOIUK JIJISI TOJIYYEHUs! IPYTUX OJIMTOHYKJICOTHAOB, TAKUX Kak (pochopoTHoaTsl U
AJIKMJINPOBAHHbBIE TIPOU3BOIHBIE.

B KOHBIOrHPOBaHHBIX € JINTAHJIAMH OJMTOHYKJIEOTHIAX U HYKJICO3UAAX, CBA3aHHBIX C

OMpPEACIICHHBIMU MOCJICAOBATCIIbBHOCTAMU MOJICKYJIBI JIMTAHAA, COTVIACHO HACTOALIEMY
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N300pETeHUIO, OUTOHYKIIEOTH bl U OJIMTOHYKJIEO3U/IbI MOTYT OBbITh COOpaHbl Ha MOAXOSIIEM
cunreszarope IHK ¢ npuMeHeHneM cTaHAapTHBIX MPEILIeCTBEHHUKOB HYKJIEOTUAOB WU
HYKJICO3UIOB, UJIU MPEALIECTBEHHUKOB KOHBKOIaTOB HYKJIEOTUAOB WJIU HYKJIEO3UI0B, KOTOpBIE
y’K€ HECYT CBSI3bIBAIOIINN ()parMEHT, MPEALIECTBEHHUKOB KOHBIOIaTOB HYKJI€OTHAOB HIIN
HYKJIEO3UI0B C JINTAHJOM, KOTOPbIE YK€ HECYT MOJIEKYJy JIMTaH/a, UM CTPOUTENbHBIX OJIOKOB,
HECYLIUX OTJIMYHBIN OT HyKJI€O3U1a JIUTAHT.

IIpu nprMeHeHNH NPEeAIIeCTBEHHUKOB KOHBIOTATOB HYKJIEOTHUAOB, KOTOPBIE YK€ HECYT
CBSI3bIBAIOIINI (pparMeHT, CHHTE3 HYKJICO3U/IOB, CBS3aHHBIX C ONpPEIeIeHHbIMU
NOCTIEIOBATENbHOCTSIMY, KaK MPABUJIO, 3aBEPIIAIOT M MOJIEKYJy JIMTAH/A 3aT€M IIPUBOLAT B
PEaKLMIO CO CBA3BIBAIOININM (pparMeHTOM ¢ 0Opa3oBaHHEM KOHBIOTHPOBAHHOIO C JINMTAHIOM
OJIUTOHYKJICOTHA. B HEKOTOPBIX BapuaHTax OCYIIECTBIEHUs OJUTOHYKJIEOTH bl WIN CBSI3aHHBIE
HYKJIEO3U/IbI COTJIACHO HACTOALIEMY HU300PETEHHIO CHHTE3UPYIOT C OMOIIBEO aBTOMATHYECKOTIO
CHHTe3aTOopa ¢ nNpuMeHeHneM GocopaMuiuToB, MONyUEHHbIX U3 KOHBIOTATOB HYKJIEO3UI0B C
JUra”gaMy, B TOTIONHEHUE K CTaHAapTHBIM ocopaMuiuTaM U HECTaHAAPTHBIM
dochopamuauTam, KOTOpble KOMMEPUECKH JOCTYITHBI U OOBIMHO MPUMEHSIOTCS B CHHTE3€

OJIMT'OHYKJICOTHIOB.

A.  Kowwvroeamer munuooe

B onHOM BapuaHTe OCYIIECTBICHHSI JIUTAH HJIH KOHBIOTAT MPEICTaBIsIeT COOOM
JMITHIHYIO MOJIEKYJTy HITH MOJIEKYJTy Ha OCHOBe Jumnuaa. Takast TUnuaHast MOJIeKyJia Wik
MOJIEKYJIa Ha OCHOBE JIMITH/IA MPEANOYTHTENBbHO CBSI3bIBAIOTCS C CHIBOPOTOUHBIM OEJIKOM,
HarpuMep, CBIBOPOTOYHBIM anbOyMuHoM uenoseka (HSA). CesseiBaromuticss ¢ HSA nurann
obecnieyrnBaeT pacrnpeesieHne KOHbIOTaTa B LIEIEBOH TKAHH, HAIPUMED, OTJIMYHOI OT TKaHH
NIOYeK LieIeBOH TKaHu opranusma. Hanpumep, 1ieneBoii TKaHbIO MOXKET ObITh IIEYeHb, B TOM
YHCJIE TAPEHXUMHBIE KJIETKH e4eHH. Takke B Ka4eCTBE JIMTaHJ0B MOYKHO HUCIIOJIb30BATh APYrUe
MOJIEKYJIbl, KOTOpbIE MOTYT CBsA3bIBaThCs ¢ HSA. Hanpumep, MOXKHO UCTIONB30BaTh HAIIPOKCEH
VUYL acTIMpPUH. JIMMUAHBIN JIUraH WM JIMTaH]] HA OCHOBE JINTIHAA MOXKET (a) MOBBIIIATD
YCTOMYUBOCTD K Pa3pYyLICHUIO KOHBIOTATA, (b) MOBBIIATH HAIETHBAIOLIYIO CIIOCOOHOCTD WITH
TPAHCIIOPT B LIEJIEBYIO KJIETKY MK KJIETOUYHYIO MeMOpaHy /Uit (C) MOKeT ObITh HCIIOIb30BaH
111 KOPPEKTUPOBKH CBSA3BIBAHMUS C CHIBOPOTOUHBIM OenkoM, Hampumep, HSA.

.HI/IFaHI[ Ha OCHOBC JIMITUAA MOXXHO MIPUMEHSATD AJIsA I/IHFI/I6I/IpOBaHI/I$I, HaIrpumep,
peryiupoBaHus CBA3bIBAHWA KOHBIOTATa C L[eJ'IeBOﬁ TKaHBIO. HaHpI/IMep, MEHEEC BEPOATHO, YTO
JIMTMIHBINA JIUTAH] WK JIMTAaH HAa OCHOBE JIMMHUAA, KOTOPBI cBsizbiBaeTcst ¢ HSA Gonee cuiibHO,

Oyner HallelleH Ha ITOYKH U, TAKUM 00pa3oM, MeHee BEpOSTHO, YTO OH Oy/ieT BBIBOJUTHCS U3
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opranu3ma. JIMMUAHBIN JTMraHA WK JIMTAHT HAa OCHOBE JIMMK/A, KOTOPBIH cBsA3biBaeTcs ¢ HSA
MEHee CHIIbHO, MOJKHO MPUMEHATD [UIsl HALICJIMBAHHS KOHBIOTATa Ha TTOYKH.

B npennodTuTenbHOM BapHaHTE OCYIIECTBICHHS JIUTAH HA OCHOBE JIMITH/IA CBSI3bIBAETCS
¢ HSA. ITpennoururensHo, OH cBsizbiBaeTcs ¢ HSA ¢ nocraTouHol appUHHOCTBIO, TaK UTO
KOHBIOTAT OyJeT MPEeaOYTUTENbHO PACTIPEAEISITECS B TKAHH, OTJIMYHON OT TKaHH MOYEK.
OnHako, IpeAnoYTHTENbHO, 4TOOBI aQGUHHOCTD He OblUTa CTOJb CHIIBHOM, YTOOBI CBSI3bIBAHHE
HSA-nurann Ob110 HEOOpaTHUMBIM.

B npyrom npeanoyTuTeNbHOM BapHUaHTE OCYIIECTBJICHUS JIMTaH]] HA OCHOBE JIMIHUA
cesi3biBaeTcst ¢ HSA cnabo nimm BooO1e He CBSI3bIBAETCS, TAK YTO KOHBIOTAT MPEAIOUTHTEIBHO
Oyner pacnpenenstbes B mouke. Jlpyrue GparMeHThl, KOTOPbIE HALIEJCHbI HAa KJIETKH MOYeK,
TAKXKE€ MOXXHO HCIIOJIb30BATH BMECTO JIMTAHAA Ha OCHOBE JIMITUAA UJIN B JOIMIOJHEHUE K HEMY.

B npyrom acniekTe nuraHnoM sBisieTcst parMeHT, HalpuMep, BUTAMUH, KOTOPBI
MOTJIOIIAETCS EJICBOW KJIETKOW, Hanpumep, nponudepupyromeii kinetkoi. OH sBisieTcs
0COOEHHO MPHUTOAHBIM ISl JICUSHUST HAPYLICHUH, XapaKTePH3YIOLIMXCsl HeXKeNaTeIbHOM
nposudepanreil KIeTok, HampuMep, 3JI0Ka9eCTBEHHOTO WK T0OPOKa4eCTBEHHOTO THIIA,
HanpuMep, PAaKOBBIX KJIeTOK. UJITFOCTpaTHBHbBIE BUTAMUHBI BKJIIOYa0T BUTaMuHbl A, E n K.
JIpyrre WUTIOCTPaTUBHBIE BUTAMIHBI BKITFOYAIOT BUTAMUHBI IPYyMIbl B, Hampumep, Goiuesyro
kucioty, B12, pudodnasun, OMOTHH, MUPUAOKCAITb, HIIH APYTHE BUTAMUHBI, I HYTPUEHTBI,
HOTJIOIIaeMble IIeJIEBBIMH KJISTKAMHU, HAIIpUMep, KiieTkamu nedeHn. Takske BkiroueHsl HSA u

JIMIIONIPOTENH HU3KOoM tutotHocTH (LDL).

B. Cpeocmea, obecneuusaioujue npoHUKHOBEHUE 6 KIEMK)

B npyrom acriexTe TUraHIoOM SIBJISIETCS CPENCTBO, OOecreunBarolee MPOHUKHOBEHNE B
KJIIETKY, IPEANOUTHTEIbHO CITUPATbHOE CPEACTBO, 00eceunBarolee MPOHUKHOBEHUE B KIIETKY.
ITpennouruTensHO, CPEACTBO sIBIseTCs ampunaTiueckuM. MIumocTpaTHBHBIM CPEACTBOM
SIBJIIETCS TIETITUA, TAKOH Kak tat miau antennopedia. Eciiu cpencTso mpeacTasiisier coOoi nenTuy,
TO OH MOKET ObITh MOAU(DULINPOBAHHBIM, IIPH 3TOM CPEICTBO MOXKET BKJIIOYAThH
NeNTUIUIMUMETUK, HTHBEPTOMEPBI, OTJIINYHBIE OT NENTUIHBIX UJIH IICEBAONENTUAHBIE CBA3H U
npuMmeHenne D-amuHokucoT. CiupanbHBIM CPEICTBOM MPEANOYTUTEIBHO SBIISETCS abga-
CIIHPAJIbHOE CPEACTBO, KOTOPOE MPEANOYTUTEIBHO XapaKTepHU3yeTCst TUIOPUIBHON 1
aunopoOHoM hazamu.

Jlurannom mMoxxeT ObITh ETITU/T FUTH TENTHAOMUMETHK. [lenTunoMumMeTnk (Takxke
Ha3bIBAEMBIIl B JAHHOM JIOKYMEHTE OJIUTONENTHIOMUMETHKOM) SIBJISIETCS MOJIEKYJIOM,
CIIOCOOHOI CBOPAuMBATHCS B ONPEAEICHHYIO TPEXMEPHYIO CTPYKTYPY, MOAOOHYIO IPUPOIHOMY
nentuay. IIpucoennHenye nenTuaa Wiv NeNTHAOMIMETHKOB K cpeacTBaM Ha ocHoBe IRNA

MOXET BJIMATH HA papMakoKuHeTH4Yeckoe pacripenenenne iIRNA, kak, HanpuMep, OCPEACTBOM
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YCUJIEHHUS paclio3HaBaHUs KJIeTok U abcopOuun numu. Ilentunsbiii ¢pparMeHT ninu GpparmeHT-
NEeNTUAOMUMETHK MOKET UMETh AJUHY NPUONIN3UTENBHO 5-50 aMUHOKHCIIOT, HAIPpUMep, UMETh
auHy npudausuTensHo S, 10, 15, 20, 25, 30, 35, 40, 45 unu 50 aMUHOKHCIIOT.

[lenTuaoM UM NENTUAOMUMETHKOM MOXKET ObITh, HATIpUMEp, MEeNTHA, 00eCcTIeYnBaro NN
IPOHUKHOBEHHUE B KJIETKY, KATHOHHBIN MMENTHA, aMpUIMATHYECKUI NeNTH ] WU TUAPOGOOHBIH
nentuj (HarmpuMep, COCTOSIIui, raBHbIM 00pasom, u3 Tyr, Trp wnu Phe). Ilentunabmv
(dparmeHTOM MOKET OBbITh MENTUA-ACHAPUMEDP, KOHPOPMALIIOHHO 3aTPYAHEHHBIH ENTUA WIN
NepPeKPeCTHO CUINTHIA NenTua. B xauecTBe Npyroil anbTepHATUBBI, MENTHAHBIN QparMeHT
MOXET BKJIIOUaTh rHApooOHYI0 MOCIeN0BATENbHOCTD, KOHTPOJIHUPYIOLIYIO IEPEHOC Yepes3
memOpany (MTS). MUmmroctpatuBHbIM copepskatum ruapododbnyro MTS nentunom sisisiercs
RFGF ¢ amunokucnorsoii nocienosatensHocTsio AAVALLPAVLLALLAP (SEQ ID NO: 13).
RFGF-ananor (Hanpumep, aMHHOKHCIOTHAs nocienosarebHocTs AALLPVLLAAP (SEQ ID
NO: 14), conepkammuii rugpododnyro MTS, Takske MOXKET ObITh HALICTUBAIOIINM (DParMEHTOM.
ITenTunnbii GparMeHT MOXKET OBITh "AOCTABIAIOIINM " IENTHAOM, KOTOPBIH MOXKET IEPEHOCUTD
OonpliIne NOoNAPHbIE MOJIEKYJIbL, B TOM YHCIIE MENTH/Ib], OJTUIOHYKJIEOTH B! U OENIKH, uepe3
KJieTouHble MeMOpanbl. Hanpumep, Ob110 00Hapy keHO, YTO nocieaoBareabHocTy u3 Tat-Oenka
HIV (GRKKRRQRRRPPQ (SEQ ID NO: 15) u 6enka Antennapedia npo3od sl
(RQIKIWFQNRRMKWKK (SEQ ID NO: 16) ciocobHbI HyHKIHOHUPOBATh B KAYECTBE
AOCTABJSIOINX NenTuaoB. IlenTtua nayu nenTuaOMUMETUK MOTYT KOAUPOBAThCS CIydalHbIMU
nocnenosarenbHocTssMu JIHK, kak, Hanpumep, nentua, naeHTHQUIUPOBAHHBIN U3 OHOIHOTEKH
(arosoro nucriest WM KOMOMHATOPHO!N OMOIHOTEeKH "0/1HA rpaHyIa-0lHO CoeaHeHue"
(OBOC) (Lam et al., Nature, 354:82-84, 1991). Ilpumepom nentuza WM MENTHIOMUMETHKA,
CBSI3aHHOTO CO cpencTBOM Ha ocHOBe dSRNA mocpencTBoM BBEIEHHON MOHOMEPHOH €TUHHLIBI C
LIeJIbI0 HALIEIMBAHMS Ha KIIETKY, SIBJISIETCS TIETITH, COCTOSLINH U3 aprMHUHA-TIIUIHHA-
acraparuHoBoii kucnotel (RGD), nnu RGD-mumeruk. IlentunHelii pparmMeHT MOXKeT
BapbUPOBATH IO AJMHE B UAMa30He OT NPUOIU3UTENIBHO 5 aMUHOKUCIIOT A0 NMPUOIU3UTENBHO
40 amuHOKHCNOT. [lenTunHble pparMeHThl MOTYT XapaKTEPU30BaThCsl CTPYKTYPHOM
mMoaudukaLuen, Kak, HapuMep, /I MOBBILIEHNs] CTAOMIBHOCTH WU YIIPaBJIeHHsI
KOH(pOPMALIMOHHBIMH CBOHCTBAMU. MOXHO HCIIONB30BATh JIFOObIE U3 CTPYKTYPHBIX
Moan(UKaLUHi, OMICAHHBIX HIDKE.

RGD-nenTun 11 npuMeHeHHs. B KOMIIO3ULIUSX U CIIOCO0ax COTIACHO HACTOAIIEMY
U300pPETEHUIO0 MOKET ObITh TMHEWHBIM MJIH LIUKJIHYECKUM U MOXKET ObITh MOAU(ULIMPOBAH,
HanpuMep, TIUKO3UINPOBAH MM METUIIMPOBAH JUIsA OOJIerYeHNs] HalleJIMBaHUs Ha
orpeneneHHyo TkaHb(Tkann). RGD-conep:xamiye nenTuabl ¥ NenTHAOMUMETHKH MOTYT

BKJIFOYATh D-aMUHOKHUCTOTHI, a Takke cuHTeTndeckne RGD-mumeruku. B nononuenne k RGD
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MOYKHO NPUMEHSATb APyrue (parMeHThl, KOTOPbIE HAlleJIeHbl Ha JINTaH HHTETPHH.
[IpeanouTuTenbHbIE KOHBIOTAThI ¢ TAKUM JUraiaoM HauesneHsl Ha PECAM-1 unu VEGF.

"Ilentua, obecrnevnBaroui MPOHUKHOBEHHE B KJIETKY" CIIOCOOEH MPOHUKATH B KIIETKY,
HanpuMep, MUKPOOHYIO KJIETKY, TAKYIO Kak OakTepuasbHas WM MpUOHAs KJIeTKa, WIN KJIETKY
MIIEKOITUTAIOIIETO, TAKYIO KaK KJIeTKa uenoBeka. [lenTnaoM, MpoHUKAIOIUM B MUKPOOHYIO
KJIETKY, MOKET OBbITh, HATIPHIMED, O-CIIHPAIbHBIN JTMHEHHBIH nenTuy (Hanpumep, LL-37 umn
Ceropin P1), nentun, comepskaiiuii TuCyIbQUIHYIO CBsI3b (Harnpumep, o-aedeHcuH, -nedeHcun
WK OaKTeHELWH), MITH METU, COAep Kalui TOJNIbKO OHY WIIH JIBE Mpeodianaronye
aMUHOKHCIOTHI (Hanpumep, PR-39 wnu unnonuuunun). [lentua, obecnevnBaro il
IIPOHUKHOBEHUE B KJIETKY, TAK)KE MOJKET BKJIIOUATh KJIETOUHBIM CUTHA BHYTPUALEPHOI
nokammsanuu (NLS). Hanpumep, nentunom, odecrieqnBarouM IPOHUKHOBEHUE B KIIETKY,
MOXeT OBbITh AIBYXKOMIIOHEHTHBIN ampunaTndeckuii mentun, Takoi kak MPG, koTopsrit
nojyueH u3 qoMena ciuroro nentuzaa gp41 HIV-1 u NLS u3 6onswmoro T-anturena SV40
(Simeoni et al., Nucl. Acids Res. 31:2717-2724, 2003).

C. Veneeoonwie konviocamot

B HEKOTOPBIX BapHaHTAX OCYINECTBIICHHS KOMIIO3ULUIA U CIIOCOOOB COTIACHO
HACTOALIEMY N300peTeHUI0 ONMUTOHYKIeoTH ] iIRNA TOMOIHUTETEHO CONEPIKUT YIIIEBO.
KonstoruposanHast ¢ yrieBogoM iRNA sBJsieTcst npeqnoYTUTENbHON TS in Vivo JOCTaBKH
HYKJICMHOBBIX KHUCJIOT, a4 TaAKXKE KOMHOSHHHﬁ, MPUTOAHBIX IJIA in vivo TEPANCBTUYECCKOIO
MPUMECHECHHs, OITMCAHHOI'O0 B JAHHOM JOKYMECHTC. I/IcnonbsyeMoe B JdHHOM JOKYMECHTEC
BbIpa)KeHUE "yrieBoa" OTHOCUTCS K COEIMHEHUIO, KOTOPOE MPECTaBIIsIeT COOO YIIeBOA per se,
O6paSOBaHHbII>'I H3 OHOI0 WM HECKOJIbKUX MOHOCAXApPHUAHBIX 3BE€HBEB, UMCHOLIUX I10 MEHbIIIEH
Mepe 6 aTOMOB yriiepoaa (KOTOpbIe MOTYT ObITh TUHEHHBIMHE, PA3BETBICHHBIMU HJIN
LUKJIHYECKUMH) C aTOMOM KHCJIOPOJA, a30Ta UJTH CEPbl, CBSI3AHHBIM C KJKIBIM aTOMOM
yIIepona; WM COSIUHEHHIO, UMEIOIIIEMY B KaUeCTBE €ro YacTH YIIIEBOAHBIN (PparMeHT,
00pa30BaHHBII U3 OTHOTO MJIM HECKOJIBKIUX MOHOCAXAPHUIHBIX 3BEHBEB, KAKI0€ U3 KOTOPBIX
UMEET IO MEHBIIEeH Mepe IIECTh aTOMOB yIiieposia (KOTOPbIe MOTYT OBITh JTMHEHHBIMH,
Pa3BETBJICHHBIMU WJIM UKIMUYECKUMH) C AaTOMOM KHCJIOPOJIa, a30Ta HIIH CEPhl, CBSI3AHHBIM C
KaXKZIbIM aTOMOM yrJiepoaa. TUMHYHBIE YIIIeBOABI BKIKOYAIOT caxapa (MOHO-, TU-, TPU- U
OJIUTOCaXapHIbl, COAEpIKAIIUE OT MPUONU3UTENBHO 4, 5, 6, 7, 8 unu 9 MOHOCaXapHUIHbIX
3BEHbEB) U MOJUCAXAPUIbI, TAKHE KaK KpaxMalibl, TIUKOTeH, LIEJUTI0JI03a U MOJIUCaxXapyIHbIe
cmodibl. OnpeneneHHble MOHOCAXapUIbl BKIFOYalOT caxapa u3 C5 u 6onee (Hampumep, C5, C6,
C7 nnu C8); nu- u Tpucaxapuabl BKIFOYAIOT caxapa C IByMsI WIIH TPEMsI MOHOCaXapUIHBIMU

3BeHbsIMU (Hanpumep, C5, C6, C7 umm C8).
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B OJHOM BapHUaHTE OCYILHECCTBIICHUA yFJIeBOI[HbIﬁ KOHBIOTAT IJIsI IPUMCHEHUA B
KOMIIO3HLIUSX U CITOCO0aX COTNIACHO HACTOSIIIEMY U300PETEHHIO MPEACTABISIET COOOH
MOHOcaxapuz. B omHOM BapuaHTe OCyIIECTBIEHHs] MOHOCAXapu NpeAcTaBiseT codoii N-

ALIETUITaJIaKTO3aMUH, TAKOU Kak
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I[pyl'OfI TUITUYHbIN YFHCBOHHbIﬁ KOHBIOTAT IJId IPUMEHCHUA B BapUaHTaX OCYILICCTBIICHU,

OMMUCAaHHBIX B JAHHOM NOKYMECHTE, BKJIFOYACT 0e3 OrpaHUYCHUA
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(popmyna XXIII), rae onun u3 X win Y MpencTasisieT COOO0M OJUTOHYKJICOTH I, TIPU

3TOM APYTOH MpeacTaBisieT OO0 BOAOPON.

B HeKOTOpPBIX BapHaHTax OCYIIECTBIICHUS YTJIEBOAHBIA KOHBIOTAT IOMOJHUTEIBHO
COZIEP>KUT OMH WJIK HECKOJIBKO TOMOJHUTEbHBIX JIMTAHIOB, KOTOPbIE OMUCAHBI BBILIE, TAKUX
Kak, 0e3 orpannuenusi, PK-monynsarop w/wnm nentun, odecrnednBaroIinii IPOHUKHOBEHUE B
KJIETKY.

JlonoaHUTENbHBIE YINIEBOJHBIE KOHBIOTATHI, MOAXOAALIUE AJI IPUMEHEHUS] B HACTOSALLEM
HU300peTeHnH, BKIIOYAIOT TaKoBble, Kak onucaHHbie B PCT-nyomukarusx NeNe WO 2014/179620
1 WO 2014/179627, nonHoe copepskaHue KaXKIoW 13 KOTOPBIX BKJIFOUYEHO B TAaHHBIN JOKYMEHT

IpHU NMOMOIIU CCBIJIKH.

D. Jlunxepur

B HEKOTOpPBIX BapHaHTax OCYIIECTBIIEHUS KOHBIOTAT WM JIMTAH, OMIMCAHHBIN B JTAHHOM
JOKYMEHTE, MOKET ObITh MPUCOENUHEH K OJTUTOHYKIeoTHay iIRNA pa3auuHbIMU TUHKEPAMH,
KOTOPbIE MOTYT OBbITh PaCIIEIUIIEMbIMU UJIH HEPACLIETISIEMbIMH.

Bripaskenue "nuHKep" WK "TMHKepHAs rpynna” 03HavaeT OpraHuYecKuil GparMeHT,
KOTOPBII COEIMHSET J1BE YaCTH COSAMHEHUS, HAIIPUMEP, CBSI3bIBAET KOBAJEHTHBIMU CBSI3SIMU JIBE
4acTH COeANHEHUs. JIMHKEpBI, KaK MPaBUIO, COAEPKAT MPSIMYIO CBSI3b UJIM aTOM, TAaKOH Kak
KHUCJIOPOA WJIH cepa, enunuLly, Takyro kak NR8, C(0O), C(O)NH, SO, SOz, SO:NH wunu uens u3
aTOMOB, TaKyI0 Kak, 0e3 orpaHUYeHUs], 3aMEeIICHHBIN WIH He3aMEIeHHbBIN aJIKIII, 3aMeIleHHbII
WJIM HE3aMEILeHHbIN aJKeHW, 3aMELEHHbIN UM HE3aMELIEHHbIN aJIKUHUJ, apUJIaJIKHIL,
apWJIAJIKEHUJI, apUIAJIKMHII, TeTepOapUiIaIKuIl, FreTepOoapuIaIke I, reTepoapuIaiKuHuI,

FETCPOLUKIUIAIKUIL, TETCPOLUUKITHIIAIKCHNI, TETCPOLUUKITUIAJIKUHAIL, apuJl, TETCPOaApUJIL,
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reTePOLUKIINI, UUKIOAIKWI, UKIOAIKEHU, AJIKWJIAPUIAIKUI, AJIKUJIAPUIAJIKEHUIL,
ANKUJIAPUIANIKUHII, aJIKEHUTIAPUIIAIKIIL, aJIKEHUIAPUIAIKEHI, aJIKEHUIAPUIIAIKUHIIL,
ANKUHUJIAPUIIAJIKIIL, aJIKUHUTAPUIIAIKEHU, AJIKUHUTIAPUIIANIKUHII, AJIKUITETEPOAPUIIAIKUIL,
ANKUJINETEPOAPUITAIIKEHUT, AJIKWIITETEPOAPUIIATIKUHNIL, aJIKCHUWITETEPOAPUIIAIIKIIL,
AJIKEHUITETEPOAPUITAIIKEHUI, AIKEHWITETEPOAPWIIATKUHIIL, aJIKMHUITE€TEPOAPUIIANIKUIL,
ANKUHUJITETEPOAPMIIAIKEHWI, AJIKUHWITETEPOAPUIATIKUHUIL, aJIKUIITETEPOLUKINIAIKHIL,
ANKUJIN€TePOLUKIMIAIKEH U, AJTKUITeTePOLIMKITMIIAIKUHIIL, aJTKEHUIT€TePOLMKINIAIKN,
ANKEHWINeTePOLIUKIMIIAIKEHII, AJIKEHUIreTePOLMKIMIATKUHNT, aIKUHUIT€TePOLIMKITHIIATIKNIL,
ANKUHUINeTEPOLUKIIMIIAIKEH U, AJIKUHUIT€TePOLIMKIMIATIKUHUT, aJIKUIAPWI, AIKeHUIapu,
ANKUHUIAPUI, AJIKWITETEPOAPUII, AJIKEHIITETePOapUJl, AIKUHWITETepOapuil, B KOTOPOM OAUH
WJIM HECKOJIbKO METUJICHOB MOTYT mpepbiBaThes ik okanuuaThes O, S, S(0), SOz, N(RS8),
C(0O), 3aMerIeHHbII MM HE3aMELICHHBIH apil, 3aMEIEHHbIN TN He3aMeIEeHHbIN TeTepoapu,
3aMeIleHHBIM UJIH He3aMelLleHHbIM reTepouukiI, rae R8 nmpencrasiser coboit Bogopon, auu,
anudaTUdecKuil WK 3aMeIleHHbI amdaTHuecKuii KOMIIOHEHT. B omHOM BapuaHTe
OCYLIECTBJICHUS JIMHKEP COCTOUT U3 NMPUOIM3UTENbHO 1-24 aToMOB, 2-24, 3-24, 4-24, 5-24, 6-24,
6-18, 7-18, 8-18 aromos, 7-17, 8-17, 6-16, 7-16 unu 8-16 aToMOB.

Pacmernsiemast TUHKEpHAs TPYMIA SBJIAETCS JOCTATOYHO CTAOMIIBHOHM BHE KJIIETKH, HO
IIPY MOCTYIUIEHUH B LIETIEBYIO KJIETKY PACLIETUISIETCS C BEICBOOOXKIEHUEM IBYX YacTeH, KOTOpbIe
JUHKEP YAEep>KUBaeT BMeCTe. B MpeAnoYTUTEIbHOM BapUaHTe OCYLIECTBIEHUS pacliensemMas
JIMHKEpHas TpymIa pacieruisiercst mpudnusurensHo B 10 pas, B 20 pas, B 30 pas, B 40 pas, B 50
pa3, B 60 paz, B 70 pa3, B 80 pasz, B 90 pa3 uau OoJsiee UK MO MEHbIIEH Mepe NMPUOIHU3UTENLHO B
100 pa3 ObiCcTpee B LeJIeBOI KJIETKE WM MPU NIEPBOM CTAHIAPTHOM YCJIOBUHU (KOTOPOE MOKHO,
HarpuMep, BIOpaTh I IMUTALMY FITH MOZIEIMPOBAHNS BHYTPUKIIETOUHBIX YCIIOBHUIA), UeM B
KPOBHU CyOBEKTa WIJIM IIPH BTOPOM CTAHAAPTHOM YCJIOBUH (KOTOPOE MOXHO, HAIIpUMep, BHIOpATh
AJI IMUTALUN WJTH MOJZIEINPOBAHUS YCIIOBH, KOTOPBIE MMEIOT MECTO B KPOBH UJIU CBIBOPOTKE).

Pacmennsiemble TUHKEPHBIE TPYIIBI BOCIPUUMUNBBI K CPEACTBAM PACLIETICHHS,
Hanpumep, pH, OKUCIUTENBbHO-BOCCTAHOBUTEIBHOMY NTOTEHLMAIY WA IPUCYTCTBUIO
paspyuaroux Monekys. Kak npasuino, cpencrsa paciierieHus 0ojiee pacpoCTpaHeHbl MU
oOHapy>KeHbl Ha OoJiee BBICOKUX YPOBHSIX HJIM AKTUBHOCTH BHYTPH KJIETOK, YEM B CBIBOPOTKE
KPOBH WM KPOBH. IIprMeprl TakuX paspyllarOUuX CPEACTB BKIIOYAOT OKUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIE CPEICTBA, KOTOPbIE BEIOMPAIOT ISl KOHKPETHBIX CYOCTPATOB HIIM KOTOPBIE
He 00/1anarT Creu(UUHOCTBIO K cyOCTpaTaM, B TOM YKCIIE, HAPUMED, OKUCITUTEbHbIE TN
BOCCTAHOBHTEJbHbIE (PePMEHTHI MIIM BOCCTAHOBHUTEIbHBIE CPEJICTBA, TAKHE KAaK MEPKAIITaHbI,
IPUCYTCTBYIOLIME B KJIETKaX, KOTOPbIE MOTYT Pa3pyLIaTh PEAOKC-PACILEILIAEMYIO JIMHKEPHYIO
rpyniy MyTeM BOCCTAHOBJIEHUS, 3CTEPa3bl, SHAOCOMBI WIH CPEACTBA, KOTOPbIE MOTYT CO3/1aBaTh

KHCJIYIO Cpefly, HallpUMep, TaKOBbIE, KOTOPbIE NPUBOIAT K pH, paBHOMY IATh MJIU HUXKE,
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(bepMeHTBI, KOTOpPbIE MOTYT M'MAPOJIN30BATh WIH Pa3pylIaTh PACIIEIUIAEMYIO KUCIOTOMH
JUHKEPHYIO TPYIIY, NeHCTBYS B KAYECTBE YHUBEPCAIBbHOMN KUCIOTHI, MENTHIA3bI (KOTOPBIS
MOryT ObITh CyOcTpar-cnenuduuHbiMu) 1 hocdarasbl.

Pacmennsiemast TUHKEpHAs TPYIIA, TaKast Kak AUCYJIb(GUIHAS CBA3b, MOXKET OBITh
BocnpuuMunBOi K pH. pH ChIBOPOTKHM KPOBH UeJIOBEKA COCTABIsAET 7,4, TOr/Aa KaK CpeHee
BHYTpHKJIeTOUuHOE pH coCTaBlisieT HEMHOTO HIIKE, B Mpeaesax npudnusurenbho 7,1-7,3.
DHI0COMBI XapakTepusyroTcs Oonee kucibiM pH B nuanasone 5,5-6,0, a TH30COMBI
XapakTepu3yroTcs emte bosee kucapiM pH, okorno 5,0. HekoTopsle mruHKeps! OyayT COmepkaTh
pacIeruIieMyo JIMHKEPHYIO TPYIITY, KOTOpasi pacIieTuisieTCs Py IMpeanouTuTeTbHoM pH, Tem
caMbIM BbICBOOOK/1as1 KATUOHHBIH JIMIH]] U3 JIMTAHAA BHYTPb KJIETKU HJIU B IPEANOYTUTETbHBIH
KOMITAPTMEHT KJIETKH.

JIuHKep MOKET BKJIIOYATh PACIlENIIeMyI0 JIMHKEPHYIO IPYIIY, KOTOpasl paclleruiseTcs
KOHKpETHBbIM (pepmeHTOM. Tun pacierniseMoil JHHKEPHOH TPy, BKIFOUEHHON B JIHHKED,
MOZKET 3aBUCETh OT KJIETKH, NOAJNeXKallel HalueanBaHu. Hanpumep, Turan, HallenuBaeMblil Ha
NIEUYEHb, MOKET OBITh CBSI3aH C KATMOHHBIM JIUITHIOM C MTOMOIIBIO JINHKEPA, KOTOPBIH COAEPIKHUT
CJIOKHOApUPHYIO rpyny. KineTku neueHn 6oraTel 3cTepa3aMu U, CJIeJ0BaTENbHO, JIUHKep OyaeT
pacuieriaTbes 6onee 3G PEKTHBHO B KIIETKaX MEYEHHU, YEM B TUIIAX KJIETOK, KOTOpbIe He OOraThl
screpasamu. [Ipyrue Ooratele 5cTepa3aMu THITbI KJIETOK BKIIOYAIOT KJIETKH JIETKOTO, KOPBI
MOYEK U AUUKA.

JluHkeprl, KOTOpBIE COAEPIKAT MENTHAHBIE CBSI3H, MOXKHO TIPUMEHSITh TPU HALIETMBAHUHI
Ha OoraThle enTHuAa3aMH THUITbI KJIETOK, TAKHUE KaK KJIETKH MEYSHH U CHHOBUOLIUTHI.

Kaxk mpasBuio, pUuroqHOCTb KAHAUAATHON PACILENIIEMON IMHKEPHOM IPYIIIbI MOKET
OBITH OLIEHEHA C ITOMOIIBIO TECTUPOBAHUS CIIOCOOHOCTH pa3pyLIAOIIero CpeacTsa (Uiu
YCIJIOBHS) PacIIeIIsATh KaHAUAATHYIO JINHKEPHYIO rpymmy. Kpome Toro, skenaTenbHbIM Takxke
Oyaer TeCTUPOBAaHME KAaHAUIATHON PACIICIUIIEMON JIMHKEPHOW TPYIIbI B OTHOLICHHH
CHOCOOHOCTU MPOTHBOCTOATD PACLICIUIEHUIO B KPOBHU MJIU TIPU PUBEACHUU B KOHTAKT C APYTOH
HelleeBOl TkaHbto. TakuM 00pa3oM, MOXHO ONPEAETUTh OTHOCUTEbHYIO YyBCTBUTEIBHOCTD K
PACLIETUIEHUIO MEXKAY NIEPBBIM M BTOPBIM YCJIOBHSIMH, 1€ TIEPBOE BHIOMPAIOT B KAYECTBE
TIOKA3aTeJs PACLICTUICHHS B LIEJIEBOH KJIETKE, a BTOPOE BHIOMPAIOT B KAUECTBE MTOKA3ATEIIS
pacIieruieHust B APYTHX TKAHSX MM OMOJIOTHUECKHX JKUAKOCTSIX, HAPUMEp, KPOBH WU
CBIBOPOTKE KpOoBH. OIIEHKH MOXKHO MPOBOIUTH B OECKIIETOYHBIX CHCTEMAX, B KIIETKAX, B
KYJIBTYPE KJIETOK, B KYJbTyp€ OPraHOB MJIM TKaHEH WJIM Ha YKUBOTHBIX B COBOKYITHOCTH. MOkeT
OBITH MOJIE3HO MPOU3BECTH MEPBOHAYAJIBHbBIE OLIEHKH B YCIOBUSAX OECKIETOUHONW CHCTEMBI HIIH B
YCJIOBHSX KYJIBTYPBI U MMOATBEPAUTD NATbHEHIITUMH OLIEHKAMH Ha JKUBOTHBIX B COBOKYITHOCTH. B
MPENNOYTUTENIbHBIX BAPUAHTAX OCYLIECTBJICHHUS IPUTOIHbIE KAHANIATHbIE COeNHEHUS

PaCLISIUISAIOTCS IO MEHbIIeH Mepe npubnusuteabHo B 2, B 4, B 10, B 20, B 30, B 40, B 50, B 60, B
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70, B 80, B 90 unmu npubnusurensHo B 100 pa3 OpicTpee B KieTke (MM B YCIOBUSX in Vitro,
BBIOPAHHBIX AJIs1 UMUTALUU BHYTPUKJIETOYHBIX YCIIOBHI) IO CPABHEHHUIO C KPOBBIO MU
CBIBOPOTKOM KPOBHU (MJIM B YCJIOBUSAX in Vitro, BBIOPAHHBIX Il UMUTALMH BHEKJIETOYHbIX
YCIIOBHIA).
i. Pacwyennsemvie ¢ ROMOWBIO OKUCIUMENTbHO-60CCMAHOGUMENbHBIX PeaKyuil

JIUHKEPHbIE 2PYNNbl

B onHOM BapuaHTe OCYIIECTBICHHs paclleruieMas JMHKepHas IPymna MpeacTaBisieT
co0oH pacuIesIieMy 0 ¢ TOMOIIBIO OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLUH JIMHKEPHYIO
IpyIIy, KOTOpasi pacIleIuIsieTcsl IPU BOCCTAHOBJICHUH WIIN OKHciaeHuu. [Ipumepom
pacIueruisieMol IpU BOCCTAHOBIICHUH JINHKEPHOH TPYTIIBI SIBISIETCS] TUCYIb(HUIHAS TMHKEePHAS
rpynmna (-S-S-). Jlns onpeneneHus TOro, sIBISETCS JIM KaHIUATHAs paciieruisieMast JMHKepHast
rpyImna noaxoAsmeil "pacuienisieMol Ipyu BOCCTAHOBJIEHUH JINHKEPHON Ipynmnon” ui,
HanpuMep, NOAX Ol Il MPUMEHEHUs ¢ onpeneneHHbIM ¢pparmenToM iRNA n
OIpeIeNIeHHbIM HAlleNBAOLINM CPEACTBOM, MOXKHO OOpPaTUTBCS K CIIOCO0aM, ONTUCAHHBIM B
naHHOM nokyMeHTe. Hampumep, kaHIuAaT MOXeT OBbITh OLIEHEH MPH MOMOIIY MHKYOHPOBAaHHUS C
autuorpentosom (DTT) nnu apyruM BOCCTaHABIMBAIOLINM CPEACTBOM C IPHMEHEHUEM
pPeareHToB, U3BECTHBIX U3 YPOBHS TEXHUKU, KOTOPbIE UMUTHPYIOT CKOPOCTh PACIIEIICHHUS,
KOTOpast HabmoAanach ObI B KJIETKe, HAIIpUMep, LieJIeBoH kiieTke. KanaunaTel Takxke MOTyT ObITh
OLICHEHBI B YCJIOBHSX, KOTOPbIE BBIOMPAIOT U1l IMUTALIMN YCJIOBUI B KPOBH HIIH CHIBOPOTKE
KpoBU. B 0fHOM BapmaHTe KaHIUATHBIE COSAMHEHHSI PAcLIeTUISIIOTCS. B KPOBH He OoJiee ueM Ha
npubnmsurensHo 10%. B npyrux BapuaHTax OCyIIECTBICHHS IPUTOHBIC KaHIUIATHBIE
COeIMHEHHs Pa3pyLIAIOTCS 110 MEHbIIel Mepe NpUOIM3UTENbHO B 2 pasa, B 4 pasa, B 10 pas, B 20
pas, B 30 pas, B 40 pas, B 50 pas, B 60 pa3, B 70 pas, B 80 pas, B 90 pa3 uinu npubIU3UTEIHHO B
100 pa3 GpicTpee B KieTKe (MM B YCIOBUSX in Vitro, BBIOPaHHBIX AJIsT HMUTALIUN
BHYTPHUKJIETOUHBIX YCIIOBUI) IO CPABHEHUIO C KPOBBIO (MJIN B YCIOBHUSAX in Vitro, BHIOPaHHBIX
IJI IMUTAIIUK BHEKJIETOUHBIX ycioBui). CKOPOCTh pacierieHus] KaHAUJATHBIX COeUHEHNUIT
MOXET OBbITh OIpesiesieHa MPU MOMOLIN CTAHAAPTHBIX aHAIU30B (PepMEHTATUBHON KUHETUKU B
YCJIOBUSAIX, BBIOPAHHBIX AJIs1 UMUTALIUU BHYTPUKJIETOYHBIX CPeJl, U MO CPABHEHUIO C YCIOBUSAMH,
BBIOPAHHBIMH JJIsI UMHTALUN BHEKJIETOUHBIX CPEI.

ii. Qochamuvie pacugenisemvie TUHKEPHbIE 2PYNHb

B npyrom BapuaHTe OCyIIECTBIECHUs PACIIEIUIIEMbIH JIMHKEP COREpsKHUT pocdaTHyro
pacieruisieMyo JTHHKepHyo rpymmy. @ocdartHast paciiernsisieMas JIHHKepHast FpyIina
pacIieruIsieTcsi CpeaCTBAMH, KOTOPbIE Pa3pyLIalOT WM THAPOIH3YIOT hocdaTHyro rpymmy.
ITpumepom cpencrsa, KoTopoe pacueruisier pochaTHble IPYIITbI B KIETKAX, SBISIOTCS
¢depmenThI, Takue Kak kierounsle Gocdaraspl. [Ipumepamu GpochaTHBIX JUHKEPHBIX MPYIII
apisitoTea -O-P(O)(ORk)-O-, -O-P(S)(ORk)-O-, -O-P(S)(SRk)-O-, -S-P(O)(ORk)-O-, -O-
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P(O)(ORk)-S-, -S-P(O)(ORk)-S-, -O-P(S)(ORk)-S-, -S-P(S)(ORk)-O-, -O-P(O)(Rk)-O-, -O-
P(S)(Rk)-O-, -S-P(O)(Rk)-O-, -S-P(S)(Rk)-O-, -S-P(O)(Rk)-S-, -O-P(S)( Rk)-S-.
IIpeanouTuTenbHBIMU BapuaHTaMu ocyinectsyieHus ssysoTes -O-P(O)(OH)-0O-, -O-P(S)(OH)-
O-, -O-P(S)(SH)-O-, -S-P(0)(OH)-0O-, -O-P(O)(OH)-S-, -S-P(O)(OH)-S-, -O-P(S)(OH)-S-, -S-
P(S)(OH)-O-, -O-P(O)(H)-O-, -O-P(S)(H)-O-, -S-P(O)(H)-0O, -S-P(S)(H)-O-, -S-P(O)(H)-S-, -O-
P(S)(H)-S-. IIpennouyrurensHbIM BapuaHnTOM ocyinectBienus sisisiercs -O-P(O)(OH)-O-. Otu
KaHAUAATHI MOTYT OBITh OLICHEHBI IIPU MMOMOIIHU CITOCOO0B, aHAIOTHYHBIX OMMCAHHBIM BBILIE.
iii. Pacwjennsiemvie kuciomamu 1uHKepHoie epynnsl

B npyrom BapuaHTe OCYIIECTBICHHS PACIIEIUIIEMbIi THHKEP COAEPKUT PACIIEILIIEMYIO
KHUCJIOTOH JIMHKEPHYIO rpyniny. Paciuerisiemast KUCJIOTON JUHKEPHAs IPyINa MpeicTaBisieT
co00ii TMHKEPHYIO IPYTIIy, KOTOpast PacLIeIIIETCs MPU KUCIBIX YCIOBHsX. B
IPpEANOYTUTCIIbHBIX BaApUAHTAX OCYLICCTBJICHUA PACLICTIISIEMBbIC KHCJIOTOH JIMHKCPHBIC I'PYIIIbI
paciierusitoTes B kucioi cpene ¢ pH npubnusurensHo 6,5 uinn Huke (Hanpumep,
npubmusurensHo 6,0, 5,75, 5,5, 5,25, 5,0 unu HUXKE) WM C TIOMOIIBIO CPENCTB, TAKUX KaK
(bepMEeHTBI, KOTOPBIE MOTYT EHCTBOBATh KaK OOBIUHAS KUCIIOTA. B KileTKe ornpeneneHHble
Oprasesuibl ¢ HU3KUM pH, Takue Kak 3HIOCOMBI U JIN30COMBI, MOTYT OO€CTIEUUTh CPEAy st
pacLIeTUIeHus pacIleIUIsIeMbIX KHCIOTaMU JIMHKEPHBIX rpymil. [IpumMeps! paciuerisieMbIx
KHCJIOTAMU JIMHKEPHBIX TPYIII BKIIFOYAKOT O0€3 OrpaHHYeHHs THAPA3OHBI, CIOKHBIE 3(UPBI U
CJIOKHBIE S(UPbI AMUHOKHUCIIOT. PacierisieMble KUCIOTaMH TPYIIIBI MOTYT XapaKTepHU30BaThCs
obureii popmynoit -C=NN-, C(O)O unu -OC(O). IIpeanodrurenbHbIM BApHAHTOM
OCYILECTBJICHUS SIBJISIETCS CIIy4aid, KOTaa yriepoa, MPUCOSTUHEHHBIN K KUCIOPOIY CIOKHOTO
s¢upa (aNKOKCUTpYIIe), MPeAcTaBysieT COO0H apHIIbHYIO TPYIIY, 3aMEIIEHHYIO aJKUIbHYIO
TPYIIY WK YETBEPTUYHYIO AJKWJIBHYIO TPYIITY, TAKYIO KaK AUMETHIIEHTHI WIN TPET-OyTHIL.
3TI/I KaHAUAaTbl MOT'YT 6bITb OLICHCHBI ITPU IMOMOILIHN CHOCO6OB, AHAJIOTUYHBIX OITMCAHHBIM
BBILIE.

iv. CnoocHosghupHeie TunKepHbIe 2PYNibl

B npyrom BapuaHTe OCYIIECTBICHHS PACIIEIUIIEMbIH JTHHKEP COOEPIKUT
CIOKHO3(DHPHYIO pacLIerUIsIeMyt0 JIUHKEepHYIO rpymy. CrokHo3(pupHast pacuernsiemast
JIMHKEpHAs TPyIIa paciieruisieTcst fepMeHTaMu, TAKUMH KaK KJIETOYHbIE 3CTepa3bl U aMUAA3HI.
ITpumMeps! CI0KHO(UPHBIX PACHISTISIEMbIX JINHKEPHBIX IPYIII BKIIOYAIOT, 0€3 OrpaHHYeHHS,
CJIOKHBIE S(UPHI AJKIJICHOBBIX, AJKCHIIEHOBBIX H AJIKMHIIEHOBBIX rpymil. CIokHO3(pHpPHBIE
pacliernisieMbie JMHKEPHbIE TPYIIbI XapakTepu3yrotces odiueit hopmynoit -C(O)O- umm -OC(O)-
. 3TI/I KaHAUAAThl MOT'YT 6I>ITI:> OLCHEHBI IIPHU TOMOILIHA CHOCO6OB, AHAJIOTUYHBIX OITHMCAHHBIM
BBIIIIC.

v. [lenmuonvie pacujennsiemvie 2pynnoi
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B elie 01HOM BapuaHTe OCYLIECTBIICHUS PACIICIUIAEMbIH JIMHKEP COAEPIKUT MENTHIHYIO
pacIIerIsIieMy 0 JIMHKEePHYO rpynmy. [lenTuanas pacuieruisiemMas JMHKepHas rpymna
paciueruisiercs: hepMeHTaMu, TAKMMH KaK KJIETOYHbIE NeNTUAA3bI U TpoTeasbl. [lenTuaHbie
paciiersieMble IMHKEPHBIE MPYIIIbI IPEACTABISIFOT COO0H NeNTHIHbIE CBA3H, 00Pa30BAHHbBIE
MEITy aMUHOKHCIIOTAMH C TIOJTyYEHHEM OJIMTOMNENTHAOB (HApUMep, AUIENTHIIOB,
TPUIIENTHUAOB U T. I.) U MOJUNENTHIOB. [lenTuHbIe paciierisieMble IPYIIbl HE BKIOYAIOT
amunnyto rpynny (-C(O)NH-). AmunHas rpyrna MoxeT 00pa30oBbIBATHCS MEKAY JTFOObIM
AJIKUJICHOM, aJIKCHUJIEHOM MM ajKuHeneHoM. [lenTuaHas ¢Bsi3b mpenacrasiisier codoit 0coOblit
THI aMUJTHOH CBsI31, 0Opa30BaHHON MEXIy aMHHOKHUCIOTaMH ¢ 00pa3oBaHUEM MENTHIOB H
OenxoB. [lenTuaHas paciieruisiemMas rpynmna, Kak MpaBujio, OrpaHUYEHa MEeNTHIHOMN CBSA3bIO (T. €.
aMUJTHOM CBSI3bI0), 0OPa30BAHHON MEXAYy aMHHOKUCIIOTAMH ¢ 00pa30BaHUEM MENTUAOB U
OenKOB, M He BKJIIOYAET aMUAHYIO0 QYHKIMOHAIBHYIO TPpyny neiaukom. Ilentuansie
paciiernisieMble IMHKEPHbIE MPYIIIbI XapaKTepU3yoTest o0iei hopmyioin —
NHCHRAC(O)NHCHRBC(O)-, rne RA u RB npencrasnstoT coboit R-rpynims! 1ByX COCETHUX
AMHUHOKHCIIOT. DTH KaHIUIAThl MOTYT OBbITh OLIEHEHBI IIPU TIOMOLIH CIIOCOOO0B, aHAJIOTHYHBIX
OIHCAHHBIM BBILIIE.

B onnom Bapuante ocymectsieHust IRNA cornacHo HacTosimeMy H300peTeH IO
KOHBIOTHPOBAHA C YIIIEBOAOM MOCPEACTBOM JHHKepa. HeorpaHmunparomme npumMepsl
YTJIeBOHBIX KOHBIOTATOB ¢ IRNA ¢ TMHKepaMu st KOMITO3ULHH U crTOCOOOB COTIACHO

HACTOALIEMY N300PETEHHIO BKIIIOYAIOT 0€3 OrpaHuyueHHsI
OH OH

HO 0\/\/\[]/N N
0

0 (bopmyna XXIV),

0 (bopmyna XXV),
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HO OH
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le) H
O~ H N
HO AcHN H’\/\/\/ngo HJ\X(/%& WO
HO OHo oy o x = 1-30
HO O\/\)LN\/\/\/\NJLO y=1-15
AcHN H (dopmyna XXVI),
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o\/\)\ H H H
N N N
HORGhN N> y© \n/\)‘m’\*(o\/?o/\n/ Ao
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O H x =1-30
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(bopmyna XXVII),
HO (OH o
R OM H O
HO NNy X-Q
AcHN H o h
HO OH N I/O'Y
N_.O N S—S
HOAcHIN H/\/\/\’ ‘g \'01/(\/))( o)
HO (OH o o x = 0-30
RV PP iy by y =115
HO N\/\/\/\N o)
AcHN N
(bopmya XXVIID),
HO QOH o y
O
HO vy O\/\)KH/\/\/\/N\H,O %0
O
o) O
o3 ‘ B s s A
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HO (OH x = 0-30
Qo @ H i y=1-15
HO \/\)LN\/\/\/\N 0 z=1-20
AcHN N

(bopmyna XXIX),
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Ho OH
Q O\/\)?\ §
HO NSO xQ
AcHN H o Z—) y
H& o R e
0
O~A ¥ y — NM
N..O N O S—S O
HORehiN N Y \g/\)( \/);(O/\/ AM;J)/ y
HO LOH o x = 1-30
HO Ne~~~N"0 2=1-20
AcHN H
(bopmyna XXX) u
Ho OH
R O\/\)?\ §
HO NSNS0 xQ
AcHN H 5 Zj y
HC:@A/ 0 q e
0
SN | H q Aoy A
HORehN N X \Cf)(\( \/)Xo 20 Y
HO LOH o x = 1-30
HO Ne~NA~NNTO z=1-20
AcHN H
(bopmyna XXXI),

rae onuH u3 X uin Y IpencTaBisieT COOOH OJMIOHYKISOTH I, IPU 3TOM JIpyroi
NpEeACTaBIsAeT COOOH BOJOPON.

B HEKOTOpBIX BapHAHTAaX OCYIIECTBIECHHs] KOMIIO3UIMI B CIIOCOOOB COTTIACHO
HACTOSIIIEMY H300PETEHHUIO JIMTAHA MPEICTABIAET COOOH OTHO MIIH HECKOJIBKO IPOU3BOIHBIX
"GalNAc" (N-aleTuirajakTo3aMiHa), MPUCOESAMHEHHBIX TTOCPEICTBOM ABYXBAJIEHTHOTO HJIH
TPEXBAJICHTHOTO Pa3BETBICHHOIO JINHKEPA.

B onHoMm BapuanTe ocymmectsieHust dSSRNA cornacHo HacTosmeMy H300peTeHHIo
KOHBOTUPOBAHA C ABYXBAJICHTHBIM UJIU TPEXBAJICHTHBIM PA3BCTBJICHHBIM JIMHKEPOM,

BBIOPAHHBIM U3 IPYIIIBI CTPYKTYP, MOKa3aHHBIX B 000 n3 dopmyn (XXXII) — (XXXV):
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dopmyna XXXII dopmyna XXXIII
2A_()2A_R2A | 2A | 2A 3A_()3A_R3A
P~2-Q“*-R ™" TA-L /[/P -Q*AR ” T3A 3A
q q
v N
P2B_Q2B_R2B ] T2B_ 2B \f\P3B_Q3B_R3B, 3B 38
B q°B

k4 k4

| P5A_Q5A_R5A ] T5A_| 5A
P4A-Q4A-R4A | TAA_L4A q5A
q4A PSB_QSB_RSB 758,158
qSB
P4B-Q4B-R4B 1 4B T4B.L 4B | P5C_Q5C_R5C ] T5C | 5€
q 5C
q
dopmyna XXXIV dopmyna XXXV

rae

q2A, q2B, q3A, 3B, q4A, g4B, q5A, q5B u q5C He3aBUCHMO NPEACTaBIAT cOO0M s
Kaxxgoro ciydas 0-20, 1 rje MOBTOPAOLIAsICA €IUHULIA MOXKET ObITh OJMHAKOBOH HIIH
Pa3InYHOMN,

KascIbIl u3 P2A, 2B, P3A 3B p#A p4B_pSA pSB pSC 2A 2B 3A 3B T4A 4B TSA
T3B, T5C HesaBucHMMO 17151 KAXIOTO Ciydasi OTCYTCTBYeT, TIpeacTasiser codoit CO, NH, O, S,
OC(0O), NHC(O), CHz, CH2NH nmu CH20;

Q*, Q%8, Q*4, Q%B, Q*, Q*8, Q°4, Q°B, Q°C mesaBucuMO 11 KAXKIOTO CIydast
OTCYTCTBYIOT, IPEACTABIISIOT COOOH alKWIIeH, 3aMeIeHHbIH aNKHIIICH, TAe OJUH WIH HECKOJIBKO
METUJICHOB MOTYT MPEPBIBATHCS MJIM OKAHYMBATHCSI OHUM M Heckonbkumu 13 O, S, S(0),
SO,, N(RY), C(R")=C(R"), C=C unu C(0);

kbt m3 R?4, R?8, R34, R3B, R*, R*B, R, RB, RC HesaBucumo miist kaxmoro ciy4Jast
oTcyTcTBYeT, peacrasisiet cobori NH, O, S, CHz, C(0)O, C(O)NH, NHCH(RHC(O), -C(O)-
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S—S
i Py T
CH(R?*-NH-, CO, CH=N-0O, « ,
S— S

J\P’\( J‘N \f"v VT T€TePOLIMKIINI,

L2, 178, L3A, LB, L4 L4854 5B g L5€ npencrapnsroT coboii TUraHm, T. €. KaXKIbli
W3 HUX HE3aBUCHMO TS KQXKIOr0 Clydasi peacTaBisieT coOoi MOHOCcaxapus (Takoi Kak
GalNAc), nucaxapua, Tpucaxapu, TeTpacaxapui, OJIMrocaxapua Win nomucaxapun; 1 R?
npezncTasisieT coboi H umm aMUHOKUCIOTHYHO OOKOBYIO LieMb. TpexBajeHTHO
KOHBIOTHPOBaHHBIE IPon3BOaHbIe GalNAC 0COOEHHO MPUTOAHBI AJIsi IPUMEHEHHSI CO
cpencrBamu Ha ocHOBe RNAI 1y1st HHTHOMPOBaHUS SKCIPECCHH LIeNIEBOrO I'eHa, HalprMep,
TakoBble hopmyiel (XXX V):

dopmyna XXXV

PSA_QSA_R5A| ™ T5A_| 5A
q

PSB_QSB_RSB pos T5B_ 5B
q

PSC_QSC_RSC ]?TSC_LSC
q

rae L34, L8 u L€ npencrasnsroTr coboif MOHOCAXapuH, TAKOMH KaK MPOU3BOTHOE
GalNAc.

HpI/IMepr MOAXOAAUX NBYXBAJICHTHBIX U TPEXBAJICHTHBIX PA3BETBJICHHBIX JIMHKEPHBIX

’

TPYIII, KOHBIOTUPOBAHHBIX ¢ pou3BoaHbIME GalNac, BKIIOUaroT 0€3 OrpaHUYeHUs! CTPYKTYPBI,
ykasanHble Bbime kKak Gopmyisl 11, VIL, XI, X u XIIL

Unmroctparusubie nateHThl CIIIA, B KOTOPBIX U3NIOKEHA U NMOJTYUEHNUS KOHBIOTaTOBR
PHK BxJrouarot, 6e3 orpanuuenusi, nateHTbl CITIA NoNe 4828979; 4,948,882; 5,218,105;
5,525,465; 5,541,313; 5,545,730; 5,552,538; 5,578,717, 5,580,731; 5,591,584; 5,109,124,
5,118,802; 5,138,045; 5,414,077, 5,486,603; 5,512,439; 5,578,718; 5,608,046; 4,587,044;
4,605,735; 4,667,025; 4,762,779, 4,789,737, 4,824,941; 4,835,263; 4,876,335; 4,904,582;
4,958,013; 5,082,830; 5,112,963; 5,214,136; 5,082,830; 5,112,963; 5,214,136; 5,245,022;
5,254,469; 5,258,506; 5,262,536; 5,272,250; 5,292,873; 5,317,098; 5,371,241, 5,391,723;
5,416,203, 5,451,463; 5,510,475; 5,512,667; 5,514,785; 5,565,552; 5,567,810; 5,574,142;
5,585,481; 5,587,371, 5,595,726; 5,597,696; 5,599,923; 5,599,928 u 5,688,941; 6,294,664,
6,320,017, 6,576,752, 6,783,931, 6,900,297, 7,037,646; 8,106,022, nonxHOe conepkaHne

KaXXA0ro U3 KOTOPBIX HACTOSALNM BKJIIFOUCHO B I[aHHbII‘/'I AOKYMEHT IPH NMOMOIIU CChLIKU.
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He siBsiercst HeoOXOAMMBIM, YTOOBI BCE MOJIOKEHUS B JAHHOM COEIMHEHUU ObLIN
€IMHOO0pPa3HO MOAU(PHUIIMPOBAHHBIMH, U HA CAMOM JI€JIe HECKOJIBKO U3 BBIIIEYKA3aHHBIX
Monu(uKauuil MOXKET ObITh BKJIFOYEHO B OTIEIbHOE COSAMHEHUE HITH J1AXKe B OTNEIbHBIN
Hykieosun B iIRNA. Hacrosimee nzobperenue Takxke Brirodaer coequHeHnst iIRNA, koTopbie
NPEACTABIISIOT COOOI XIMEPHbIE COSTHHEHHSI.

"Xumepubie" coenuaenusi iIRNA win "XuMepbl" B KOHTEKCTE HACTOSIIErO H300pETeHUs
NpeACTaBIsOT coboit coenuHenust iIRNA, nmpeanoututensHo dsSRNA, koTopsie comepkar asa
win 0oJiee XUMHYECKH Pa3IMUHbIX YYaCTKa, KaXIbIi M3 KOTOPBIX COCTOUT MO MEHbIIEH Mepe 13
OJTHOTO MOHOMEPHOTO 3B€Ha, T. €. HyKJIeoTu a, B ciay4dae coequHernst dSSRNA. Jlanubie iIRNA
OOBIYHO coneprKaT IO MeHbIIeH Mepe onuH ydacTtok, rae PHK moxnduimposaHa Takum
obpazom, uroObl mpuaaTh IRNA MOBBIIIEHHYIO YCTOHYMBOCTD K Pa3pYyLICHUIO HYKJI€a30i,
YJIYULIEHHOE TOTJIOIEHUE KJIETKOH U/ U MOBBILICHHYO aQQUHHOCTD CBSI3bIBAHUS C IIEJIEBOM
HYKJIEMHOBOH KHCIOTON. JlonoaHuTeNnbHbIN yuacToKk IRNA MOXKET CIIy)KUTh B Ka4eCTBe
cyOcTpata st pepmeHTOB, criocoOHbIX paciueruisite rudpunsl PHK: JIHK nan PHK:PHK. B
kauecTse npuMmepa, PHKasa H saBisiercs kieTouHOM SHIOHYKIIea30U, koTopas pacuernsier PHK-
Huthb B aymiekce PHK: JIHK. Axrtusanus PHKa3be1 H, cnenosarensHo, MpUBOAUT K
pacmeruienuro neieBoit PHK, Tem caMbiM 3HaUMTENIbHO TOBBILIAst 3G PEeKTUBHOCTD
UHrHOMpPOBaHMs SKcTIpeccuu reHa ¢ momoinsio iRNA. CienoBaTtenbHO, TPU MPUMEHEHHU
xuMepHbIx dSRNA 4acTo MOXKHO MOJYYUTh CPaBHUMBIE PE3YyJIbTaThI 1Jis1 Oosee KOpoTkux iIRNA
1o cpaBHeHUIO ¢ pochopoTroarnesokcu dSRNA, ruOpuaAM3HPYIOIIUMUCS C TEM K€ IeJIEBbIM
yuactkoMm. Paciiennenne PHK-muiiierr 0ObIMHO MOKHO BBISIBUTD C MIOMOIIBIO T€JTb-
anekTpodopesa U, Mpu HEOOXOAUMOCTH, METOJUKAMH THOPUAM3AIIMH CBS3aHHBIX HYKJIEHHOBBIX
KHCJIOT, U3BECTHBIX U3 YPOBHSI TEXHUKH.

B nexoropseix cinydasx PHK u3 uncna iRNA mosxer ObITh MOTU(HLIIMPOBaHA IPYIIIOH, HE
SIBJITFOLLECS TUraHAOM. Psin MoJieky 1, He SIBJISTIOLINXCS JIUTAHIAMH, ObLTH KOHBIOTHPOBAHBI C
iRNA B 1esix moBBIIIEHUS] AKTUBHOCTH, KJIETOYHOTO PACTIPEAEIICHUS WU KJIETOYHOTO
noryomenust iIRNA, v npouenypbl BbIMOJHEHHS] TAKMX KOHBIOTALUH JOCTYITHBI B HAYYHOM
mureparype. Takue (parMeHTsl, He SABJISIOLUINECS JTUTAaHAAMU, BKIFOYAIOT JTUMHIHbIC
¢dparmenTsl, Takue kak xonectepud (Kubo, T. et al., Biochem. Biophys. Res. Comm., 2007,
365(1):54-61; Letsinger et al., Proc. Natl. Acad. Sci. USA, 1989, 86:6553), xonesasi Kuciora
(Manoharan et al., Bioorg. Med. Chem. Lett., 1994, 4:1053), THo3¢up, Hanpumep, TeKCHII-S-
tputwitnoa (Manoharan et al., Ann. N.Y. Acad. Sci., 1992, 660:306; Manoharan et al., Bioorg.
Med. Chem. Let., 1993, 3:2765), Tnoxonecrepun (Oberhauser et al., Nucl. Acids Res., 1992,
20:533), anuaTU4eCKyro LeMb, HAMPUMEpP, OCTATKH JOJEKAHANOA WK YHAeIa (Saison-
Behmoaras et al., EMBO J, 1991, 10:111; Kabanov et al., FEBS Lett., 1990, 259:327;

Svinarchuk et al., Biochimie, 1993, 75:49), docdonunun, Hanpumep, TU-TeKCATESIII-PaL-
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TJIMLEPUH WK TPUATHII-aMMOHMH 1,2-nu-O-rekcaaeunn-pan-riunuepo-3-H-dpocdonar
(Manoharan et al., Tetrahedron Lett., 1995, 36:3651; Shea et al., Nucl. Acids Res., 1990,
18:3777), uenb moauaMUHA WM MOIUdTHUIEHT KOS (Manoharan et al., Nucleosides &
Nucleotides, 1995, 14:969) unu anamaHTaH-ykCcycHy0 Kuciaoty (Manoharan et al., Tetrahedron
Lett., 1995, 36:3651), manemutuioBsiid ¢pparment (Mishra et al., Biochim. Biophys. Acta, 1995,
1264:229) nnu OKTaAeUMIAMIH, TN TEeKCHIIAMIHOKApOOHIIIOKCHUX OJIECTEPHHOBBIN (parMeHT
(Crooke et al., J. Pharmacol. Exp. Ther., 1996, 277:923). UnnrocTpaTUBHBIE TATEHTHI
COe)II/IHeHHI:IX I_HTaTOB, B KOTOPbIX U3JIOKEHA UACH TTOJYUYCHUA TAKUX KOHBHOIaTOB PI‘IK, 6bIJ'[I/I
IpUBEACHBI BbIle. TUNNYHBIE CXEMbl KOHBIOTMPOBaHUs MpenycmaTpusatoT cunTte3 PHK,
HECYIIMX aAMUHOJIMHKEP B OTHOM HJIM HECKOJIbKUX MOJIOKEHUSIX MOCIEI0BATEIbHOCTU. 3aTEM
AMHUHOTPYTIIY MMOABEPTal0T PEAKIIUH C MOJIEKYJIOH, MOMJIeKAIIEeH KOHBIOTUPOBAHUIO, C
MPUMCHCHHUEM COOTBCTCTBYIOIIUX PEArCHTOB KOHACHCALIMU UJIU aKTHUBALUU. PeaKLII/II'O
KOHBIOTUPOBAHUSI MOXHO BhIMONHATL ¢ PHK, BCe ere CBA3aHHOI ¢ TBEPIO MOAIOKKOMH, 1100
nocie pacweruienus PHK B ¢ase pactsopa. [Tocpencrsom ounctku konbtorara PHK ¢

nomobto HPLC, kak mpaBuiio, Nogy4ar0T YUCTbIN KOHBIOTAT.

V. locraBka iRNA corjiacHo HacTosimeMy H300peTEeHHI0

HocraBky iRNA cornacHo HacToseMy H300pETEeHHIO K KJIETKe, HAalIpUMep, KJIETKe
CyObeKTa, TAKOTO KaK CyObeKT-4eNoBeK (Harpumep, CyObeKT, Hy KIArOLIMICS B TOM, TaKOH Kak
cyOBeKT ¢ 3aboeBaHNeM, HApYIIEHHEM WIIH COCTOSTHIEM aCCOLMHPOBAHHBIM C
dochopunmposannem ¢ppykross! npu nomorny KHK), MOXKHO OCyIIeCTBIATh pa3THIHBIMU
nyTsiMu. Harmpumep, 10cTaBKy MOJKHO OCYIIECTBIISITh yTEM NMPUBEIECHUS KJIETKU B KOHTAKT C
iRNA cornacHo HacTosimemy nzodpereHuto ubo in vitro, mubo in vivo. JlocTaBky in vivo Takke
MOYKHO OCYIIECTBIISITh HEMOCPEACTBEHHO IyTEM BBEIEHHsI CYOBEKTY KOMIO3HIIUH, COAepIKaIiei
iRNA, nanpumep, dsSRNA. B kauecTBe anbTepHATHBBI, JOCTABKY iN ViVO MOXKHO OCYILECTBIISTh
OIOCPEOBAHHO IIyTEM BBEAECHUS OJHOTO UM HECKOJIBKUX BEKTOPOB, KOTOpbIe KOnupyoT iIRNA
U YIIPaBIAIOT ee 3kcnpeccueil. Takue anpTepHaTUBHbBIE CIydan JOTOJHUTEIbHO ONMCAHBI HUXKE.

Kak npasuio, mo60oii croco0 HO0CTaBKU MOJIEKYJIbl HYKJIEHHOBON KUCJIOTHI (in Vitro uiu
in vivo) MOKHO aanTHPOBaTh It puMeHeHus: ¢ IRNA corinacHo HacTosmeMy U300peTeHUIo
(cm., Hanpumep, Akhtar S. and Julian RL. (1992) Trends Cell. Biol. 2(5):139-144 u
W094/02595, koTOpble BKJIFOYEHbI B JaHHBINA JTOKYMEHT MPH MOMOIIU CChUIKH B ITOJIHOM HX
obbeme). Uro kacaeTcst OCTABKH in Vivo, GakTOPbI, KOTOPbIE YYUTHIBAIOT B KOHTEKCTE JOCTABKH
Modekynbl iIRNA, BKIIIOYAIOT, HAIpUMep, ONOJIOTHYeCKY 0 cTaOUIBbHOCTD JOCTABIISIEMOM
MOJIEKYJIbL, IpeaynpekaeHne Hecnennpuaeckux 3pQekToB 1 HaKOIIEHHe JOCTABISIEMOI
MoJeKybl B IieneBoii Tkanu. Hecneunguueckue s¢dextel iIRNA MoryT ObITh CBEZIEHBI K

MUHUMYMY IyTE€M JIOKAJIbHOIO BBEACHUS, HAIPUMED, IyTEM NPAMON UHBEKLIUH UITH
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UMIUIAHTALMH B TKAHb, HJIM MECTHOTO BBEJEHHs npenapara. JIokaabHOe BBEACHHE B MECTO
00pabOTKN MAaKCUMAJIBHO YBEIHUHUBAET JIOKAIBbHYIO KOHLIEHTPALIUIO CPEIACTBA, OTPAHUIHBACT
BO3/EHCTBUE CPEACTBA HA CUCTEMHBIC TKAHHU, KOTOPBIE B MHOM CJIy4ae MOTYT OBbITh MOBPEKACHbI
CPEACTBOM HJIM KOTOPBIE MOTYT Pa3pyLIUTh CPENCTBO, U MO3BOJISIET BBOAUTDH OOJIE€ HUIKYIO
0011yt 103y MonekyJibl iIRNA. B HECKOMBKUX MCCIeNOBaHUAX ObLT OoKa3aH 3¢ eKTUBHBII
HOKJIayH MPOAYKTOB reHa npu Beenernu iRNA nokansHo. Hanpumep, 6bU10 MOKa3aHo, 4TO
BHyTpurjia3Has qocraBka dSRNA k VEGF kak nmyTeM HHbEKLMU B CTEKJIOBUIHOE TEJIO0 MaKaKOB-
kpaboenos (Tolentino, MJ ., et al (2004) Retina 24:132-138), Tak u CyOpeTHHANbHBIX UHBEKIIHI
mbiam (Reich, SJ., et al (2003) Mol. Vis. 9:210-216) npenynpexaar0T HEOBACKYISIPU3ALIUIO B
HKCIEPUMEHTAIBHON MOZIeH BO3PACTHOI MakyJsipHOH auctpoduu. Kpome toro, npsimas
BHyTpHomnyxonesas uabekuns dsRNA mpimam cHikaer o0vem onyxodned (Pille, J., et al (2005)
Mol. Ther.11:267-274) n MoxeT NpoAseBaTh CPOK BBIKUBAEMOCTH Mbliiel ¢ omyxonsmu (Kim,
WIJ., etal (2006) Mol. Ther. 14:343-350; Li, S., et al (2007) Mol. Ther. 15:515-523). Tak:xe
obu10 nokaszano, uro PHK-unTepdepenius Opiia ycnemHo npu okainbHoil noctaske B CNS
nyteM npsimoit uabekuu (Dorn, G, et al. (2004) Nucleic Acids 32:e49; Tan, PH., et al (2005)
Gene Ther. 12:59-66; Makimura, H., et al (2002) BMC Neurosci. 3:18; Shishkina, GT., et al
(2004) Neuroscience 129:521-528; Thakker, ER., et al (2004) Proc. Natl. Acad. Sci. U.S.A.
101:17270-17275; Akaneya,Y ., et al (2005) J. Neurophysiol. 93:594-602) u B jerkue mytem
uHTpaHasanabHoro Beenenus (Howard, KA., et al (2006) Mol. Ther. 14:476-484; Zhang, X., et al
(2004) J. Biol. Chem. 279:10677-10684; Bitko, V., et al (2005) Nat. Med. 11:50-55). Uro
Kacaercst cucteMHoro BeneHust iIRNA st neuenus 3adoneanusi, PHK mosker ObITh
MOIU(ULIMPOBAHA UJTH, ATbTEPHATUBHO, JOCTABJICHA MPU MOMOIIN CUCTEMbI JOCTABKH
JIEKapCTBEHHOT'O CPENICTBA; IPH 3TOM 00a criocoba Ciry»Kat AJis PenynpexeHus: ObICTPOro
pazpyiuenusi dSRNA sHio- u sk30HyKiIeasamu in vivo. Monudukauus PHK wim
(hapMaLeBTUYECKHIT HOCUTENb TAKXKE MOTYT J1€1aTh BO3MOKHBIM HAlIEIMBAHUE KOMITO3ULIIH C
iRNA Ha 1eneByro TKaHb, U C UX MIOMOLIBE) MOXHO H30€KaTh HEIKENIATENbHBIX HEIIEJIEBbIX

3¢ dexToB. Monekyisl iIRNA MokHO MOAM(ULIPOBATE IPU MOMOIIU X UMHYECKOTO
KOHBIOTUPOBAHUS C TUMO(PUIBHBIMH TPYIIIAMU, TAKUMH KaK XOJIECTEPHH, JUIS TOBBILICHHS
MOTJIOIIEHUS KJIETKOU U MpenynpexaeHus pa3pyenns. Hanpumep, HanpaBIeHHYIO IPOTHB
ApoB iRNA, KOHBIOTUPOBAHHYIO € JIUMOQUIBHBIM (PPAarMEHTOM, MPEACTABISIOIINM COOOH
XOJIECTEPUH, HHBELIPOBAIH CUCTEMHO MBIIIAM, YTO MPUBOAWIO K HOKAayHy MRNA apoB kak B
neveHu, Tak u B TOHKOH kuinke (Soutschek, J., et al (2004) Nature 432:173-178). Kak Obu10
nokasaHo, KoHbroranus iRNA ¢ anTaMepoM HHIHOHPYET POCT OMYXOJIH M OTIOCPENyEeT perpecc
OITyXOJIM Ha MBILTHHBIX MOZIEISIX paka mpencrareibHoi xkenesrsl (McNamara, JO., et al (2006)
Nat. Biotechnol. 24:1005-1015). B ansrepHaTuBHOM BapuanTe ocyuiectsieHust IRNA MoxHO

AOCTABJIATH C MIOMOLIBIO CUCTEM AOCTABKU JICKAPCTBEHHBIX CPEACTB, TAKUX KaK HAHOYACTULIA,
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AOEHIPUMED, TOJIUMEP, JTUTTOCOMBI UJTH KATUOHHASI CUCTEMAa JOCTaBKU. [10JI0KUTENIbHO
3apsKEHHBIE KATHOHHBIE CHCTEMBI JJOCTABKU CIIOCOOCTBYIOT CBA3BIBAHUIO MOJIEKYJIbI IRNA
(OTpHLATENBHO 3apPSKEHHON), @ TAK)KE YBEJMYUBAIOT B3AMMOACHCTBUS HA OTPULIATENIBHO
3apsKEHHON KIIETOUHOM MeMOpaHe ¢ obecnieueHueM 3dexrusHOro nornomeHust iRNA
kJeTkoi. KaTHOHHBIE TUIUABI, ASeHAPUMEPBI HITH MOJUMEPBI MOTYT OBITh JTHOO CBSI3aHHBIMH C
iRNA, 1160 Ha HUX BO3AEHCTBYIOT C 00pa30BaHUEM BE3UKYJIbI UJIH MULIEJUIBI (CM., HATIPUMED,
Kim SH., et al (2008) Journal of Controlled Release 129(2):107-116), koTOpble 3aKJIFOYAIOT B
ce0s1 IRNA. ObpazoBanue Be3UKYJ HIIM MULIEIUT TAKKE Tpenynpesknaer paspymenne iRNA mpu
BBeZieHHH CUCTeMHO. CTIocOOBI MOJTyueHUs ¥ BBEIEHHUS] KATHOHHBIX KOMITIEKCOB ¢ iIRNA
HAXOMSTCS B Mpezenax KBaTn(UKALUU CIeLUATNCTa B TaHHOW 00J1acTH (CM., Harpumep,
Sorensen, DR., et al (2003) J. Mol. Biol 327:761-766; Verma, UN., et al (2003) Clin. Cancer
Res. 9:1291-1300; Arnold, AS et al (2007) J. Hypertens. 25:197-205, koTOpbI€ BKJIFOUEHBI B
JTaHHBIN TOKYMEHT MPHU TIOMOIIHU CCBUIKH B MOJIHOM X oObeme). Hekotopsie
HEOrPaHUYUBAOLHE MIPUMEPBI CUCTEM TOCTABKH JICKAPCTBEHHBIX CPEICTB, MPUTOAHBIX IS
cuctemuoi nocraBku iRNA, Bkmrogaror DOTAP (Sorensen, DR, et al (2003), Beimme;, Verma,
UN., etal (2003), BbIme), onuroekTamMuH, "TBEPAbIC YACTULIBI C HYKJIEHHOBOMH KHUCIIOTOM-
munraoM” (Zimmermann, TS, et al (2006) Nature 441:111-114), kapauonumnus (Chien, PY ., et
al (2005) Cancer Gene Ther. 12:321-328; Pal, A., et al (2005) Int J. Oncol. 26:1087-1091),
nojusTuiaeHuMuH (Bonnet ME, et al (2008) Pharm. Res., anekTpoHHas myOnukaiums nepesn
neyatbto 16 aBrycra; Aigner, A. (2006) J. Biomed. Biotechnol. 71659), conepxamme Arg-Gly-
Asp (RGD) nentuzsr (Liu, S. (2006) Mol. Pharm. 3:472-487) u nonuamunoamussl (Tomalia,
DA., et al (2007) Biochem. Soc. Trans. 35:61-67; Yoo, H., et al (1999) Pharm. Res. 16:1799-
1804). B mexkoTopbIx BapuanTtax ocymectsieHus iIRNA obpasyer komruiekc ¢
LUKJIOACKCTPUHOM il CUCTEeMHOTO BBeneHus1. CriocoObl BBeeHus U papMarieBTHIECKUue
KOMIMO3HULUU Ha 0cHOBE IRNA U LHUKJIONEKCTPHHOB MOXHO Haiitu B matente CIIIA Ne 7427605,

KOTOPBIH BKJIFOUEH B JAHHBIN JOKYMEHT IPU MOMOIIH CCbUIKU B TIOJIHOM €ro o0beMe.

A, Bexmop, kooupyowuii iRNA coenacno nacmosuemy uzoopemenuio

iRNA, ueneHamnpaBieHHO Bo3aelcTByomas Ha reH C5, MOXKeT HKCIPecCUpOBaThCS
TPAHCKPUITLHOHHBIMY eauHuIiaMu, BctaBieHHbiME B JIHK - witn PHK-BekTops! (M., Hanpumep,
Couture, A, etal., TIG. (1996), 12:5-10; Skillern, A., et al., MexXITyHapOIHYIO MyOJHUKALIUIO
corsacHo PCT Ne WO 00/22113, Conrad, mexxayHaponnyto nydnukauuio coracio PCT Ne WO
00/22114 u Conrad, narent CIIIA Ne 6054299). Dkcnpeccust MOKeT ObITh BpeMEHHOI
(TpUOIU3UTENBHO OT YaCOB JI0 HEAEb) WK JUTUTEIbHON (OT HEAEb 10 MECSLIEB WIH A0JbIIE) B

3aBUCHUMOCTH OT KOHerTHOﬁ HpHMeHﬂeMOﬁ KOHCTPYKIHWHU U HEJCBbIX TKAHU WUJIN THIIA KJIETOK.
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Taxue TpaHCreHb! MOXKHO BBOAUTD B BUJIE TUHEHHOHN KOHCTPYKIUH, KOJbLIEBOH IIA3MUABI MIIN
BHPYCHOTO BEKTOPA, KOTOPBIH MOXKET ObITh HHTEIPUPYIOLINUM WIH HEUHTETPUPYIOIUM
BEKTOpOM. TpaHCreH Takke MOXKeT ObITb CKOHCTPYUPOBAH C BO3MOXKHOCTBIO HACJIEOBAHUS €r0
B BUJE SKCTpaxpoMocoMHOM miasmuzasl (Gassmann, et al., Proc. Natl. Acad. Sci. USA (1995)
92:1292).

OtnenbHble HUTH WM HUTH IRNA MOTyT TpaHCKpHONPOBATECS € MPOMOTOPA BEKTOPA
SKCIpeCcCUH. B 1eneByro keTky MOXKHO COBMECTHO BBOAMTH ABA OTAEIbHBIX BEKTOPA
SKCIpeccHH (HampuMmep, myTeM TpaHchHeKIuu Ui HHQULIUPOBAHNS) IS SKCIIPECCUH IBYX
OTAENbHBIX HUTEH ¢ noy4yeHuneM, Hanpumep, dSRNA B kauecTse anbTepHATHUBBI, KasKAast
ornenbHast HUTh ASRNA MoxkeT TpaHCKpHUOHUPOBATHCS ¢ y4acTHEM ITPOMOTOPOB, 00a U3 KOTOPBIX
PacCHOJIOKEHbI B OJHOM U TOH K€ MIa3MUe SKCIpeccu. B 0AHOM BapuaHTe OCYIIECTBIICHUs
dsRNA sxcnipeccupyercs B BUJE MOJINHYKIEOTHIOB C HHBEPTHPOBAHHBIM ITOBTOPOM,
COEIMHEHHBIX JINHKEPHON IMONIUHYKIEOTHIHON MOCIe0BaTEIbHOCTEIO, TaK, uTo dSRNA nmeer
CTPYKTYpy THMa "cTeOenb-neTys”.

Bekropel axcnipeccun iRNA, kax npasuno, siastorest JIHK-nmasmunamu nnn
BUPYCHBIMHU BEKTOpaMH. BEKTOPBI 3KCIPECCHH, COBMECTUMBIE C 3YKaPUOTHUECKUMU KJIETKAMHU,
NPEANOYTUTEIBHO COBMECTUMBIE C KJIETKAMU MO3BOHOYHBIX, MOXKHO MIPUMEHATD AJI MOTYYeHHs
PEKOMOMHAHTHBIX KOHCTPYKIHH Juts 3kcnpeccuyt iIRNA, kak ONICaHO B JAHHOM AOKYMEHTE.
BexTops! 3kcnipeccuu Ui 5yKapUOTHYECKUX KIETOK XOPOLIO U3BECTHBI U3 YPOBHs TEXHUKH U
TOCTYIIHBI U3 Psiia KOMMEPUYECKUX UCTOYHUKOB. Kak mpaBmio, npenycMOTpeHo, YTO TaKhe
BEKTOPBI COZleprKaT yAOOHBIE CANThl PECTPUKLINH JUISI BCTABKH HEOOXOIUMOI'0 CerMeHTa
HYKJIEMHOBOH KHCIOTHL JlocTaBKa BEKTOPOB, skcnpeccupyromux iIRNA, Moxker ObITh
CHUCTEMHO}, KaK, HalpuMep, MyTeM BHYTPUBEHHOT'O WJIM BHYTPUMBIIIEYHOIO BBEJEHUs], TyTEM
BBEJICHUSI B LIeJIeBbIE KJIETKH, SKCIUIAHTHPOBAHHBIE U3 MAIUEHTa, C MOCIEAYOIINM OOpaTHBIM
BBE/IEHUEM MMALIUEHTY WIIH MyTeM JIF000ro Apyroro crocoda, KOTophlii obecreunBaeT
BO3MOXKHOCTb BBEJIEHHsI B HEOOXOIMMYIO LIEJIEBYIO KJIETKY.

IleneBple KJIETKU MOXKHO TPaHC(UIMPOBATH M1a3MuaaMu sxcripeccuu iRNA B Buze
KOMITJIEKCA C HOCUTENIIMU-KaTHOHHBIMH JIMITUAAMU (HAIpUMep, ONUropeKTaMIUHOM) UIN
HOCHTEJISIMU Ha OCHOBE HEKaTHOHHBIX Jumuaos (Hanpumep, Transit-TKO™). B nactosmem
M300pEeTEeHNEM TaKKe PACCMATPUBAIOTCSI MHOKECTBEHHbIE TPAHC(HEKIIMN IIPH MOMOIIH JIMITHIOB
nuist TunoB iIRNA-omocpenoBaHHOTO HOKIayHa, HALIEJIEHHOTO Ha Pa3JINYHbIe YIACTKH LeJeBOil
PHK, Ha npotsoxkeHnn Henenu uitu Oonee. Y CrenHoe BBEICHNE BEKTOPOB B KIIETKH-X035€Ba
MOYKHO KOHTPOJIPOBATH IPH IMOMOIIY Pa3HOOOPa3HbIX H3BECTHBIX crioco0oB. Hampumep,
BPEMEHHYIO TPAHC(EKIFIO MOJKHO BBISIBUTH IIPH MOMOLITH PETIOpTepa, TAKOro Kak
(byopecueHTHbII Mapkep, Hanpumep, 3esenblii payopecuentrbiii 0enok (GFP). CrabunbHas

TpaHC(EKIHSI KIIETOK €X ViVO MOXKET OBbITh TIOATBEPIKI€HA C IPUMEHEHHEM MapKepOB, KOTOPbIE
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o0ecneynBaroT yCTOHYNBOCTD TPAHC(HULMPOBAHHOM KIIETKHU K ONMpPEAeeHHbIM (pakTopam
OKpY’KaroIlel cpenbl (HanpuMep, aHTHOMOTHKAM U JIEKAPCTBEHHBIM CPEACTBAM), KaK, HapHMep,
YCTOMYUBOCTb K TUTPOMULIMHY B.

BupycHBIE BEKTOPHBIE CUCTEMBI, KOTOPBIE MOYKHO UCTIOIB30BATh CO CIIOCO0AMH U
KOMITO3ULIMSIMH, ONTMCAHHBIMHU B TAHHOM JIOKYMEHTE, BKIIIOYAIOT, O€3 OrpaHu4eHus, (2)
aJIeHOBUPYCHBIE BEKTOPHL, (b) peTPOBUPYCHBIE BEKTOPBI, B TOM YHCIIe O3 OrpaHUYeHUs
JICHTUBUPYCHBIE BEKTOPBI, BUPYC MBIIIHHOTO Jieliko3a MOJIOHH | T. 11.; (C) BEKTOPHI HA OCHOBE
aJIeHOACCOLIMUPOBAHHOTO BUPYCa; (d) BEKTOPBI HA OCHOBE BHPYCa MPOCTOro reprieca; (e)
BeKTOpHbI Ha ocHOBe SV40; (f) BeKTOpHI HA OCHOBE BHpPYCa MOJIHOMBI, () BEKTOPHI HA OCHOBE
BUpyca namuioMsl; (h) BeKTOpel Ha OCHOBE MUKOPHABHUPYCA; (1) BEKTOPBI HA OCHOBE
MOKCBUPYCA, TAKOIO KaK OPTOIOKC, HAIIPUMEDP, BEKTOPBI HA OCHOBE BUPYCa KOPOBBEH OCIIbL, WU
aBHUIIOKC, HAIIpUMep, KAHAPUTIOKC WK OCIIBI Kyp; U (j) Xenmnep-3aBUCHMBbIH min "cnabbrit”
aneHoBupyc. Takke NPerMyIIeCTBEHHBIMH MOTYT OBbITh BUPYCHI C HAPYLIEHHOH peruInKaueii.
PaznuyHble BEKTOPBI OyAyT BCTPAUBATHCSA B TEHOM KJIETOK HUIH He OyIyT BCTPAaUBATHCS B TEHOM
kietok. [Ipu HeoOXOTMMOCTH, KOHCTPYKIIMU MOTYT BKJIFOUATh MOCJIEI0BATEIbHOCTH BUPYCOB
nnst TpaHceky. B kauecTBe aqbTepHATUBBI, KOHCTPYKLIUS MOKET OBITh BKIIFOUEHA B BEKTOPBI,
CTIOCOOHBIE K 3TIHCOMAJIBHON PeIUIMKALNY, HanpuMep, BekTopsl Ha ocHoBe EPV 1 EBV. B
KOHCTPYKIMSX U pekoMOnHaHTHOU 3kcnpeccur iRNA, kak npaBmiio, OyayT HeOOXOXUMBI
PeryJIATOpPHBIE SIEeMEHTHI, HAllPUMep, IPOMOTOPBI, SHXAHCEPHI U T. 1., AJIsl 00eCTIedeHns
skcnpeccnr IRNA B nieneBbIx kiieTkax. [[pyrue aceKTbl, y4UTbIBA€MbIe B OTHOLIEHUH BEKTOPOB
u KOHCTPYKHHﬁ, JOIIOJIHUTEJIBbHO OITMCAaHbl HUXKE.

Bekropel, npurogHsie 111 foctaBku iIRNA, OyayT BKIIIOYATH PEryJsTOPHBIE JJIEMEHTHI
(IpOMOTOp, SHXAHCEP U T. A.), IOCTaTOuHbIe AJisi SKcnpeccu iIRNA B HeoOxoaumoti 1ieneBoit
KJICTKE WJIU TKAHU. PerJ'[f[TOprIe SJIEMCHTBI MOKHO BbI6I/IpaTb AJIs1 TIOJIyYC€HU A
KOHCTUTYTHUBHOMN MO0 peryanpyeMoi/uHAyIOeNnbHON SKCIIPECCHH.

Oxcrnpeccust IRNA MoxeT ObITh TOYHO peryaupyeMoi, HalpuMmep, myTeM
VICTIONIB30BAHUS MHAYLIUOEIBbHOMN PEeryIaTOPHON MOCIE0BATEIbHOCTH, KOTOPask YyBCTBUTEIbHA
K ONpeNeNeHHbIM (PU3UOIOrHYECKIM PETyJSITOpaM, HaPUMEp, YPOBHSM IIFOKO3bI B KPOBH HIIN
ropmonam (Docherty et al., 1994, FASEB J. 8:20-24). Takue unayuuoOenbHbie
AKCIPECCUPYIOLIHE CUCTEMBI, MOAXOASIIIUE Il yrpaBieHus skcnpeccueii dSRNA B kneTkax
WJIH Y MJICKOMTUTAIOIIHX, BKJIIOYAIOT, HAIPUMED, PETyJIUPOBAHUE MPH MOMOIIY SKIU30HA, MTPH
MMOMOILIHU 3CTPOr€Ha, NMporeCTepoOHa, TECTpalluKIMHA, XUMUYICCKUX NHAYKTOPOB AUMEPU3ALIUU U
usonponui-oera-D1-tuoranakronupanosuaa (IPTG). Cneunanuct B 1aHHOM 00JaCTH CMOXKET
BBIOPATh COOTBETCTBYIOLIYIO PErYJIATOPHYIO/IPOMOTOPHYIO MOCIEA0BATEIbHOCTD, OMHUPAsCh HA

npearnosaraeMoe HCnoab3oBaHue TpaHcreHa iIRNA.
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MO>HO IPUMEHATh BUPYCHbIE BEKTOPBI, KOTOPBIE CONIEPIKAT MOCIEA0BATEIbHOCTH
HYKJIEMHOBBIX KUCJOT, Kogupyroure iIRNA. Hanpumep, MOKHO IPUMEHATH PETPOBUPYCHBIH
BekTop (cM. Miller et al., Meth. Enzymol. 217:581-599 (1993)). /lanHble peTpOBHPYCHBIE
BEKTOPBI COZIEP>KaT KOMIIOHEHTBI, HEOOXOIUMBIE [ IPABUJIbHON YIIAaKOBKH BUPYCHOTO F€HOMa
u unrerpauun B JIHK knerku-xoszsuna. [TocnenoBarenbHOCTH HYKIEHHOBBIX KUCIIOT,
xoxupyromue iRNA, KIOHUPYIOT B OJIFH WJIH HECKOJIBKO BEKTOPOB, KOTOPBIE O0JIEr4aroT
JOCTaBKY HYKJIEMHOBOI KHCJIOTHI MaLMEeHTy. bosee moxpobHoe onrcanne peTpoBUPYCHBIX
BEKTOPOB MOXHO HaiiTh, HarpuMmep, B Boesen et al., Biotherapy 6:291-302 (1994), B xoTropom
OIHCAHO MIPUMEHEHNE PETPOBUPYCHOTO BEKTOpA JIJIsl AOCTaBKH reHa mdrl B reMOmnosTu4yeckre
CTBOJIOBBIE KJIETKH JUISI IPUAAHUS CTBOJIOBBIM KJIeTKaM OoJblIel YCTOHUYNBOCTH K
XUMHOTepanuu. JpyruMu HCTOYHUKAMU, HILTFOCTPUPYIOLIMMY IIPUMEHEHHE PETPOBHPYCHBIX
BEKTOPOB B reHHOM Tepamnuw, seisitoTcsi: Clowes et al., J. Clin. Invest. 93:644-651 (1994); Kiem
et al., Blood 83:1467-1473 (1994); Salmons and Gunzberg, Human Gene Therapy 4:129-141
(1993) u Grossman and Wilson, Curr. Opin. in Genetics and Devel. 3:110-114 (1993).
JIeHTUBUPYCHBIE BEKTOPBI, MpelyCMaTpUBaeMble 1JIsl IPUMEHEHMs], BKJIIOUAlOT, HalpHMeD,
BekTopbl HAa ocHOBe HIV, onucannbie B marenTax CIITA NoNoe 6143520; 5665557 u 5981276,
KOTOpBI€ BKJIFOUEHbI B JAHHBINM JOKYMEHT IIPU MOMOIIH CCHUIKH.

AZIEHOBHPYCHI TAKKe TPEAYyCMaTPUBAIOTCS AJIs TpUMeHeHus B foctaBke iIRNA cornacHo
HACTOSIIIIEMY U300peTEHHI0. AZIEHOBUPYCHI MPEACTABINISIOT COO0I 0OCOOEHHO MEPCIIEKTHBHBIE
"IpOBONHUKN", HATIPUMED, AJI JOCTABKY IT'€HOB B PECIIMPATOPHBIN SMUTENNNH. AIEHOBHPYCHI
€CTEeCTBEHHBIM 00pa30oM HHPHULUUPYIOT PECITUPATOPHBIN STIUTENNH, I1€ OHH BbI3BIBAIOT
3a0oneBaHue ¢ JIETKUM TeueHneM. J[pyrumMu MUIIEHsIMHU JJIsl CHCTEM JIOCTABKU Ha OCHOBE
aJIEHOBHPYCOB SIBJISIIOTCS IT€UEHb, LIEHTPAJIbHAsI HEPBHAsI CUCTEMA, YHIOTEIHAJIbHbIE KIETKH 1
MBIIILA. AZEHOBUPYCHI O0NAAAI0T MPEUMYIIECTBOM B TOM, UYTO CIIOCOOHBI HHPHUIUPOBATh
Henensamuecs knetku. B Kozarsky and Wilson, Current Opinion in Genetics and Development
3:499-503 (1993) npencrasnena 0030pHast CTaThsl O TEHHOH TepaIruy HA OCHOBE aJI€HOBHPYCOB.
B Bout et al., Human Gene Therapy 5:3-10 (1994) 6b110 noka3zaHO MPUMEHEHHE
aJIeHOBHUPYCHBIX BEKTOPOB JUIsl [IepEeHOCa [eHOB B PECIIUPATOPHBII SIUTENNIH MaKak-pesyca.
JlonoHUTeIbHbIE TPUMEPBI IPUMEHEHUs aIeHOBUPYCOB B F€HHON Tepanyuy MOXXHO HalTH B
Rosenfeld et al., Science 252:431-434 (1991); Rosenfeld et al., Cell 68:143-155 (1992);
Mastrangeli et al., J. Clin. Invest. 91:225-234 (1993); PCT-ny6onukaunun W094/12649 u Wang,
et al., Gene Therapy 2:775-783 (1995). [Tonxonsimuit AV-ekrop aist skcnpeccun iRNA,
OMUCAHHOMW B HACTOSIIIEM H300pPETeHNH, CTOCOO KOHCTPYHPOBAHHS peKOMOUHAHTHOTO AV-
BEKTOpa U CIOco0 TOCTaBKH BEKTOpPA B LiesieBbie KiieTku onucanbl B Xia H et al. (2002), Nat.
Biotech. 20: 1006-1010.
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BekToprl Ha OCHOBE a/IeHOACCOLMHPOBAHHOTO BUpyca (AAV) Takke MOKHO ITPUMEHSTh
nns nocraBku IRNA cornacHo Hactosmemy nzodperenuro (Walsh et al., Proc. Soc. Exp. Biol.
Med. 204:289-300 (1993); narent CILIA Ne 5436146). B onHOM BapuaHTe OCYILECTBIEHUS
iIRNA MOeT 53KCIIPecCUpPOBaThCS B BUJE ABYX OTAEIbHBIX KOMIIJIEMEHTAPHBIX OJHOHUTEBbIX
modekyn PHK npu nomoru pekomburanTHOro AAV-ekropa, Hanpumep, audo ¢ PHK-
npomoropamu, U6 winu H1, mubo ¢ npomoropom ruromeraiosupyca (CMV). IMoaxonsiue
AAV-Bektopsl ais sxcnpeccur dsSRNA, onrcaHHOMN B HACTOSIIEM U300pETEHHH, CIIOCOOBI
KOHCTPYHPOBAHUS peKOMOMHAHTHOTO AAV-BEKTOpa U CIIOCOOBI TOCTABKH BEKTOPOB B IEJIEBbIE
Kierku onucanbl B Samulski R et al. (1987), J. Virol. 61: 3096-3101; Fisher K J et al. (1996), J.
Virol, 70: 520-532; Samulski R et al. (1989), J. Virol. 63: 3822-3826; natenre CIIIA
Ne 5252479, narente CILIA Ne 5139941; mexxnyHapOAHOM 3asiBKE Ha BblAady MaTeHTa
Ne WO 94/13788 u mexxnyHapoaHOii 3asiBke Ha Bbinauy nateHta Ne WO 93/24641, nonnoe
PaCKpBITHE KOTOPBIX BKJIIOYEHO B JAHHBINA JOKYMEHT MPU IIOMOIIH CCHUIKHU.

Jpyroii BUpyCHBIN BEKTOp, MOAXOAAMMI i focTaBku IRNA cornacHo HacTosIeMy
N300peTeHHUIO, IPeNCTaBIsieT COOOM MOKCBUPYC, TAKOH Kak BUPYC KOPOBBEH OCIIbI, HAIIPUMED,
aTTEHYHUPOBAaHHBINH BUPYC KOPOBbEH OCIBI, KaK, HallpuMep, MOAU(ULINPOBaHHbIN BUpYC AHKapa
(MVA) wu NYVAC, aBUITIOKC, KaK, HAMPUMED, OCTA KYpP HJTH KAHAPHITOKC.

B ciiyuae HeOOXOIUMOCTH TPOIH3M BUPYCHBIX BEKTOPOB MOXKET ObITh MOAH(UIIUPOBAH
IyTeM ICeBJOTUIIHPOBAHUS BEKTOPOB OeKkaMu 000JIOYKH WU JPYTUMH MOBEPXHOCTHBIMH
AHTUT€HAMH U3 IPYTUX BHPYCOB WU IyT€M 3aMEHbI PA3JINYHBIX BUPYCHBIX KAIICHIHBIX OEJIKOB.
Hanpuwmep, TeHTUBHPYCHBIE BEKTOPHI MOJKHO MOIBEPraTh MCEBAOTHITHPOBAHHIO
NIOBEPXHOCTHBIMHU OeJIKaMHU U3 BHpYyca Be3uKyssipHOro cromatura (VSV), Bupyca OemeHcTsa,
Bupyca D6ona, Bupyca Mokosa u T. . AAV-BEeKTOPBI MOJKHO MOJy4aTh JUIs HALIeTMBAHUS Ha
pa3IUYHbIE KJIETKU IyTeM KOHCTPYUPOBAHUS BEKTOPOB TaK, YTOOBI OHH 3KCIIPECCUPOBATN
pa3IMYHbIE CEPOTHUIIBI KAIICUAHBIX OENKOB; ¢M., Hanpumep, Rabinowitz J E et al. (2002), J Virol
76:791-801, monHOe packpbITHE KOTOPOTO BKJIFOYEHO B AAHHBIN JOKYMEHT NPU IOMOLIHU CCBUIKH.

dapmalieBTHUECKHH MpenapaT Ha OCHOBE BEKTOpa MOXKET BKJIIOYATh BEKTOP B
IpUeMIIEMOM pa30aBUTeNe UM MOKET BKJIFOUATh MAaTPULy 3aMEJIEHHOTO BHICBOOOXKIEHMUS, B
KOTOPYIO BKJIFOUEHO CPEACTBO JOCTaBKHU MeHOB. B kadecTBe ajbTepHATHUBBI, B Cilyyae, KOraa
BEKTOP JTOCTABKH IIEJIOr0O F'eéHa MOXKET BbIPaOaThIBATHCS HATUBHO PEKOMOMHAHTHBIMH KJIETKAMH,
HanpuMep, peTPOBUPYCHBIE BEKTOPBIL, TOrAa hapMaleBTHIECKHI penapaT MOKeT BKII0YaTh

OAHY HWJIX HECKOJIBKO KJIETOK, KOTOPbIE Bblpa6aTbIBaIOT CUCTEMY NOCTABKU I'CHOB.

VI. ®apmaneBTHYecKHe KOMIO3HLIHHU COTJIACHO HACTOSIIIIEMY H300peTeHHI0
Hacrosiiee n3o0pereHue Takke BKIIOYAET papMaleBTHUECKHE KOMIIO3ULIUU U COCTABBI,

KoTopble BKIHO4a0T iIRNA coriacHo HacTosiemy n3odpereruto. B onHoM BapuanTte
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OCYIECTBJICHUSI B JAHHOM JIOKYMEHTE MPENyCMOTPEHBI (PapMalleBTHUECKHUE KOMITO3ULINH,
conepxkamue IRNA, onmiucaHHy 0 B JaHHOM JOKYMEHTE, U (hapMaLeBTUYECKHA TPUEMJIIEMbII
HocuTeNb. PapmareBTUIeCKue KOMITO3ULUH, coneprkaiine iIRNA, sIBISIOTCS MPUTOIHBIMU AJIS
JeueHus1 3a00JIeBaHUs WM HAPYIIEHUs], ACCOLUUPOBAHHOTO C SKCIPECCUEN UITH aKTUBHOCTBIO
rena KHK. Takue ¢papmarieBTH4eckre KOMIIO3HINHU COCTaBIISIOT B 3aBUCUMOCTH OT CIIoco0a
noctaBku. OTHUM IPUMEPOM SIBJISIFOTCS. KOMIIO3ULIMH, KOTOPBIE COCTABIIEHBI 1JI1 CHCTEMHOTO
BBEJICHUsI TOCPEICTBOM JJOCTABKH MapPEHTEPAIbHBIM IyTeM, HanpuMmep, myteM noakoxuoit (SC)
win BHyTpuBeHHOMH (IV) nocraBku. JIpyruM mpuMepoM sIBJISIFOTCST KOMITO3HLIUH, KOTOpPbIE
COCTaBJICHBI JIJIs1 HEMOCPEACTBEHHOM JOCTABKU B MAPEHXUMY T'OJIOBHOTO MO3Ta, HAIpUMeEp,
nyTeM HH(Y3UU B FTOJOBHON MO3T, KaK, HAIPUMep, HeTIPpepbIBHONH HH(Y3UH MTPH OMOLIH
Hacoca. PapMaLeBTHYECKIEe KOMITO3UIIMU COTJIACHO HACTOSALIEMY H300pETEHUI0 MOKHO BBOJIUTh
B J103aX, JOCTATOUHBIX 1l HHruOupoBanus sxkcnpeccun rena KHK.

DapMaleBTHUECKYH KOMITIO3ULIUIO MOKHO BBOAHUTD IyTE€M BHYTPUBEHHOH HH(Y3UU B
TEeUEHHEe NepUOJa BpEMEHH, KaK, Halpumep, B TeueHue nepuona 5, 6,7, 8,9, 10, 11, 12, 13, 14,
15,16, 17,18, 19,20 u 21, 22, 23, 24 v npuOau3uTeNpHO 25 MuHYT. BBEneHne MoKHO
MOBTOPATD, HATIPUMED, PETYIISIPHO, KaK, HAPUMED, Pa3 B HEAECIIO, pa3 B BE HeJeNH (T. €.
Ka)K/Ible IBE HENIEJIH) B TEUEHHE OTHOTO MECSLIA, IBYX MECSLIEB, TPEX MECSIIEB, YEThIPEX
MecsiLeB UK posblue. Ilocne ocynecTBieH s CXeMbl IEPBUYHOTO JIEYEHUS JIEKapCTBEHHbIE
npernapaTbl MOKHO BBOAUTH MeHee uyacTo. Hanpumep, nmocie BBeneHus pa3 B HENENO UITH pas3 B
ABEC HEACIU B TCUCHUEC TPEX MECALICB BBEACHUC MOKHO ITOBTOPATH OAUH pa3 B MECALl B TCHCHUE
MEeCTU MECALICB, MJIU IroJa, UWiIn JOJIbIIC.

dapMaleBTHUECKY0 KOMITIO3HULIMI MOKHO BBOAUTb OJIMH pa3 B AeHb Wik iIRNA MoxHO
BBOJMTH B BUJE ABYX, TPEX WK Oojiee YacTel 103bl Yepe3 OnpeiesieHHbIE HHTEPBAJIbI Ha
IMPOTSXKCHUU NHA, WIH JAXKE IIPU ITOMOIIH HereprBHOﬁ I/IH(1)y3I/II/I, WK JOCTABKU IMMOCPEACTBOM
COCTaBa C KOHTPOJIMPYEMbIM BbICBOOOKAeHHEM. B TakoMm citydae, komuaecTBo iIRNA,
coaepIKaleecs: B KaXKI0H YacTU A03bl, TOJKHO ObITh COOTBETCTBEHHO MEHBILIIE, YTOOBI
obecneunTh OO0 CYTOYHYIO A03y. EquHnmIa 10o3upoBaHus TaKKe MOXKET ObITh COCTABJIEHA
IJ1s1 TOCTaBKU B TE€UEHUE HECKOJIbKUX JHEH, HarpuMep, NpU NOMOLIY TPAJULMOHHOIO COCTaBa C
3aMeJICHHbIM BbICBOOOKIEHHEM, KOTOPBIN MPeIyCMaTPUBAET 3aMeIJICHHOE BBICBOOOXKIEHHE
iRNA B TeueHue nepuoaa B HECKOJIbKO aHeH. COCTaBbI C 3aMEJICHHBIM BbICBOOOKICHUEM
XOPOLIO M3BECTHBI M3 YPOBHS TEXHUKH U OCOOSHHO MPHUTOAHBI IJIs1 JOCTABKH CPEACTB B
ONpeENIeHHbIN YUaCTOK, HAIIPUMEP, UX MOKHO IPUMEHSITh CO CPEACTBAMU COTJIACHO
HacTosIleMy U300peTeHui0. B naHHOM BapHaHTe OCYLIECTBIEHHUS €IMHULIA TO3UPOBAHUS
COZIEP’KHUT COOTBETCTBYIOIIEE KOJTMUECTBO CYTOYHOM JO3BL.

B npyrux BapraHTax OCYIIECTBJICHUs OMHOKPATHAs 1032 (hapMaleBTUIECKUX

KOMIO3HLIUN MOXKET OBbITh JJTUTENIbHOTO JEHCTBHSI, TAK YTO MOCHEAYIOLINE JO3bI BBOIST C
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UHTepBajaMu He Oonee 3, 4 wiu 5 AHeH uim ¢ uHTepBaiaMu He Oonee 1, 2, 3 wiu 4 Henenb. B
HEKOTOPBIX BAPHAHTAX OCYLIECTBJICHHS HACTOALIETO M300PETEHHUs] OMHOKPATHYIO A03Y
(hapMaLeBTUYECKIX KOMITO3ULIUI COTJIACHO HACTOSIIIEMY M300pETEHHIO BBOISAT OJUH pa3 B
Henenmo. B npyrux BapuaHTax OCYIIECTBIEHUS HACTOSINEr0 U300PETeHHs] OMHOKPATHYIO O3y
(hapMaLeBTUYECKHX KOMITO3ULIUI COrJIAaCHO HACTOSIEMY M300PETEHUIO BBOIAT KaKIble Ba
MecsIIa.

Crenmanucty B JaHHOH 00nacTH OyIeT MOHSITHO, YTO OMNpeaesieHHbIe (PaKTOPbl MOTYT
BJIMSITH HA 103y U BPEMEHHbIE paMKH, HeoOXonumble [ist 3 (HEKTHUBHOTO JIeYeHUsI CYyObEKTa, B
TOM 4ucCJie, 0e3 OrpaHUYeHHs], TSKECTb 3a00IeBaHMsI UM HAPYIIEHHUS, THITbI PEILIECTBYIOLIETO
JeueHusi, 001Iee COCTOSTHUE 3I0POBbsI W/WJIH BO3PACT CYObEKTa U APYTHE UMEIOLIHECS
3aboneBanusi. Kpome Toro, neuenue cyObekTa TepaneBTHYECKU 3P PEKTUBHBIM KOJIUIECTBOM
KOMIO3HLIUY MOKET BKJIFOUATh OAMH MEPHOJ JICUSHUS! HITH CEPUI0 TIEPUONIOB JieueHus. Pacuersl
3¢} (HeKTHBHBIX 103 U MEPUOIOB MOJTYBbIBEIEHU in Vivo st oTaenbHbIX IRNA, OXBaU€HHBIX
HACTOSIIIIMM U300pETeHNEM, MOKHO TPOBOAUTH C MPUMEHEHHEM TPAIULIMOHHBIX METOIOJIOTUN
WJIM HA OCHOBAHUU TECTUPOBAHUS iN VivO ¢ IPUMEHEHHEM COOTBETCTBYIOLIEH KUBOTHOM
MOJIeJTH, KaK OMTHUCAHO B IPYTOM MeCTe B JAHHOM JJOKYMEHTE.

dapmMalreBTHUECKHUE KOMIIO3HMIIUU COTJIACHO HACTOSIIEMY M300PETEHHIO MOYKHO BBOAUTD
Pa3IMYHBIMU MyTSIMH B 3aBUCUMOCTH OT TOT'0, HEOOXOIMMO JIU JIOKAJbHOE HITH K€ CHCTEMHOE
JiedueHHe, U OT y4acTKa, mojJjeskaiiero oopadorke. Beenenue MoxeT ObITh MECTHBIM (HapUMep,
NIPY TIOMOIIU TPAHCAEPMAJIbHOTO MJIACTBIPS), IETOYHBIM, HAITPUMED, MyTeM UHTAJSILIMKA UK
UHCY QIS MOPOIIKOB I a3pO30Jiei, B TOM YHCJIE MPU MOMOLIH HHIAJIITOPA,
UHTpaATpaxeaJbHbIM, HHTPAHA3AJIbHBIM, TMHAEPMAaIbHbIM U TPAHCAEPMAIbHBIM, TEPOPATbHBIM
WK nlapeHTepaibHbiM. [TapeHTepaibHOe BBEICHHE BKIIIOUAET B C€0sl BHYTPUBEHHYIO,
BHYTPHAPTEPUANIbHYIO, TOAKOXKHYIO, BHYTPUOPIOIIMHHYIO WJIA BHYTPUMBIIICYHY WHBEKIIHIO
W1 UHPY3HI0, CyOnepMalibHOe, HapUMep, MOCPEACTBOM UMILIAHTHPOBAHHOTO YCTPOICTBA;
WJIM UHTPAKPAHUAIBHOE, HAPUMED, HHTPAMAPEHXUMATO3HOE, HHTPATEKAIbHOE WIIH
UHTPABEHTPUKYJIIPHOE BBEIECHHUE.

iIRNA MOKHO TOCTaBJISITh TAKUM 00pa30M, 4TOOBI MPOUCX OAMIIO IIeJIeHATIPABICHHOE
BO3/EICTBUE HA KOHKPETHYIO TKaHb, KaK, HAITpUMep, MeveHb (HanpuMmep, renaToluThl eUeHH).

dapmaneBTHUECKHE KOMITO3UIIUN U COCTaBbI I MECTHOTO MPUMEHEHHSI MOTYT
BKJIFOYATh TPAHCAEPMasbHbIE MJIACTHIPU, Ma3H, JJIOCbOHBI, KPEMBI, T€JIH, KA1, CYMIO3UTOPHH,
CTpeH, JKUAKOCTH U MOPOIIKH. MOryT ObITh HEOOXOIUMbI WU KeJIaTeJIbHbI TPAIUIIHOHHBIE
(apmaLeBTHYECKIE HOCUTENH, BOIHBIE, TOPOLIKOOOpA3HbIE UM MACJISTHbIE OCHOBBI,
3aryCTUTENH U T. . Tak:ke MOTyT ObITh MPUTOIHBIMU MOKPBITHIE MPE3€PBATUBDI, IEPUATKU U
T. n. [Tonxozsitue cocTaBbl i MECTHOTO IIPUMEHEHHSI BKJIFOUAIOT TAKOBbIE, B KOTOPBIX IRNA,

OIMHCAaHHBIE B HACTOAIIIEM I/1306peTeHI/II/I, HaxXoaATCs B CMECHU CO CPEACTBOM AJIA MECTHOI
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JOOCTaBKH, TAKUM KaK JIMMUABL, JINTIOCOMBI, JKUPHBIE KHCIIOTBI, CIIOXKHBIE 3(DUPBI )KUPHBIX KUCIIOT,
CTEPOMIIbI, XENATUPYIOLIUE CPENCTBA U MOBEPXHOCTHO-AKTUBHBIE BellecTBa. [lomxoasimue
JIMIHBI U JIMTIOCOMBI BKIIOYAIOT HEUTpaJIbHBIE (HAIpUMep, Tuojieona(ochaTuaAnI3TAaHOIAMUH
(DOPE), mumupuctoundocharnamnxonna (DMPC), nucreapoundochaTuanixonun),
oTpuLaTenbHble (Harpumep, numupucromidocharummiriuuepu (DMPG)) u kaTHOHHBIE
(Hanpumep, nuonemnrerpamerunamutonponui (DOTAP) u nuoneoundpocharuauisTaHOIAMUH
(DOTMA)). iRNA, omucaHHbI€ B HACTOSIIEM U300pETEHHH, MOTYT ObITh HHKATICYIHPOBAHBI B
JIMIIOCOMAxX HUJIU MOTYT O6paSOBbIBaTI> KOMILJICKChI C HUMH, B YaCTHOCTH, C KATUOHHBIMH
nunocomamu. B kagectse anbrepHaTusbl, IRNA MoryT 00pa3oBbIBaTH KOMIUIEKCHI C JIUITHIAMH,
B 4aCTHOCTH, C KATUOHHBIMHU JIMIIUAAMH. HOI[XOI[;[H_[I/IG JKUPHBIC KUCJIOTBI U CJIOKHBIC 3(1)I/Ipbl
BKJIFOYAIOT, 0€3 OrpaHUYeHUs1, APAXUIOHOBYIO KHCIIOTY, OJIEMHOBYIO KHCJIOTY, 3MKO3aHOBYIO
KHUCJIOTY, JJAYPUHOBYIO KHUCJIOTY, KAIIPUIOBYI KHCJIOTY, KAIPUHOBYIO KHUCJIOTY, MUPUCTHHOBYIO
KHCJIOTY, TAJIbMUTHHOBYEO KUCJIOTY, CTEAPUHOBYIO KUCJIOTY, TUHOJIEBYIO KHCIIOTY,
JMHOJICHOBYIO KHCJIOTY, TUKAIPAT, TPUKAIIPAT, MOHOOJIEHH, IUJIayPUH, TJIULepHII-1-
MOHOKAIpart, 1-101ennIa3aKiIorenTal-2-0H, alJIKaPHATHH, ALMIXOIUH WK C1oxHbIe C1-
20JTKAJIOBBIE 3Gupbl (Hanpumep, nzonponmwimupuctaT (IPM)), MoHOrIMLIEpH I, TUTTULEPUA UITH
uX (papMareBTUUECKU MPHEMIIEMYIO COJb. COCTaBBI AJIsi MECTHOTO MPUMEHEHHS OAPOOHO
orucanbl B matreHTe CIIIA Ne 6747014, koTOpHIii BKIFOYEH B JAHHBIN TOKYMEHT IPU ITOMOIIU

CCBIJIKH.

A.  Cocmasevr na ocnoge iRNA, cooepoicauyie membpannvie MOIEKyIspHbIE AHCAMONU

iIRNA f71s1 mpyMeHeHns B KOMIIO3ULIUAX U CIIOC00ax COTJIACHO HACTOSIIEMY
N300pETeHNI0 MOTYT OBITh COCTaBJIEHBI AJIsl TOCTABKH B MEMOPaHHOM MOJIEKYJIIPHOM aHcamOute,
HampuMep, Junocome uinu muuesuie. Mcnonb3yemoe B JAHHOM JOKYMEHTE BbIPasKEHUE
"nunocoma" OTHOCUTCS K BE3UKYJIe, cocTosALIel n3 aMpUUIbHBIX JUIUAOB, PACIIONOXKEHHBIX B
BHUJIE TIO MEHbIIIeH Mepe OTHOro OUCNOs, HaIpHUMep, OJHOTO OUCIIOs UIIN MHOKECTBA OUCIIOEB.
JIMOCOMBI BKITFOUAIOT OAHOCIIOHHBIE 1 MHOTOCJIOIHBIE BE3UKYJIBI, KOTOPBIE HMEIOT MEMOpaHy,
00pa30BaHHYIO U3 JUNO(GUIBHOrO MaTepHana, U BOAHYIO BHYTPEHHIOK 4acTh. BoxHas 4acTsb
COIEPKUT KOMITO3UIMIO Ha ocHOBe iIRNA. JlunodunbHbIi MaTepuan OTAENSET BOIHYIO
BHYTPEHHIOIO CpEly OT BOJHOM BHELIHEN Cperpl, KOTOPasi, Kak MPaBHIIIO, HE BKIIOYAET
KOMITO3UIHIO Ha OcHOBE IRNA, XOTSl B HEKOTOPBIX NMPUMEPaX MOXKET BKIIFOYATh. JIMImocombl
MIPUTOAHBI AJIS IEPEHOCA U IOCTABKHU AKTUBHBIX HHTPEIUEHTOB K YUaCTKy UX A€HCTBUS.
bnaronapst Tomy, 4TO MeMOpaHa JIMIIOCOMBI CTPYKTYPHO 1ofo0Ha OHOJIOrHYecKUM MeMOpaHam,
IpY MPUMEHEHHUH JINTIOCOM K TKaHsM OHCIION JTMITOCOMBI CIIMBAETCsI ¢ OUCIIOeM KIIETOUHBIX

MeM6paH. ITo MEPE TOT'O, KaK UAET CIIUAHUC JIUITOCOMBI U KJIIETKH BHYTPEHHEEC BOAHOE
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coxepkumoe, kotopoe BkirodaeT iRNA, nocrasisiercs B kieTky, rae iRNA mosxker
cnienuduuecku cBsasbBaThes ¢ Henesoit PHK u moer onocpenosats iIRNA. B HekoTopbIx
CJIyHasix JIMTIOCOMBI TaK)Ke SIBJISIFOTCS CrIeln(UIECKH HALEICHHBIMU, HATIPUMED, IJIs
HanpasieHuss iIRNA B KOHKpPETHbIE THITBI KJIETOK.

Jlunocomsl, conepskarue cpeacTBo Ha ocHoe iIRNA, MOKHO mosTydaTh psaoM
criocoboB. B onHOM npumepe TUMHUIHBIN KOMIIOHEHT JIMIIOCOMBI PACTBOPSIIOT B MOIOIIEM
CpenCTBe, TaK YTO OOPA3YIOTCS MULIIUTBI C JIUIMUAHBIM KOMIIOHEeHTOM. Hanmpumep, TumuaHbIi
KOMITOHCHT MOJKET 6I>ITI> aM(l)I/IHaTI/ILIeCKI/IM KAaTHUOHHBIM JIMITUAOM HJIN JIMTIMAHBIM KOHBOTIaTOM.
Moroliee cpeacTBO MOKET XapaKTepU30BaThCsl BbICOKON KPUTHUECKON KOHLEHTpaLUen
MI/IL[GJ'IJ'[OO6pa30BaHI/I$[ 1 MOXKET 6bITb HEHOHHBIM. HJ’IJ’[I’OCTpaTI/IBHbIe MOIOMHUE CpeEACTBA
BiurouaroT xonat, CHAPS, oktunrimroko3na, 1e30kcuxonat u jaypousicapkosut. [lpemapar
cpencrtsa Ha ocHOBe IRNA 3arem 100aBIsAIOT K MULIEJIaM, KOTOPBIE BKJIFOYAIOT JINITUAHBIN
KOMMNOHEHT. KaTHOHHBIE MpyTIbI JIUMTHAA B3aNMOACHCTBYIOT CO CPencTBOM Ha ocHOBE IRNA u
KOHIEHCHUPYIOTCS BOKPYT cpencTsa Ha ocHoBe IRNA ¢ oOpa3osanuem nunocomsl. [Tocne
KOHZICHCALIMH MOOLIEe CPEACTBO YAAIAIOT, HAIPUMEp, IMyTeM JUAIN3a, C OJy4eHUEM
JUTIOCOMHOTO TIperapara cpeacTsa Ha ocHOBe iIRNA.

[Tpu HEOOXOOMMOCTH B XOJIe PEaKLIUH KOHACHCAIIMH MOKHO JOOABIISITh COSMHEHME-
HOCHUTEJb, KOTOPOE COAEHUCTBYET KOHACHCALIUH, HAIPUMED, IMTyTEM KOHTPOJIUPYEMOTO
nobasnenus. Hanpumep, coequHEHNE-HOCUTENb MOKET OBITh MOJIMMEPOM, OTJIMYHBIM OT
HYKJIEMHOBOH KHCIIOTBI (HanpuMep, CIIEPMUHOM HIH CLIEpMUIUHOM). Takke MOKHO
koppexrupoBath pH 17151 cogeiicTBus KOHAEHCALUH.

CrniocoObI mony4eHust cTabUIIBHBIX CPENCTB JOCTABKH ITOJUHYKJIEOTHIOB, KOTOPBIE
BKJIFOUAFOT KOMIUIEKC ITOJIMHYKJIEOTH/Ia/KaTHOHHOTO JIMIK/IA B KAUeCTBE CTPYKTYPHBIX
KOMIIOHEHTOB CPEICTB OCTABKH, JOMOJHUTEIBHO ONMUCaHbl, Harpumep, B WO 96/37194,
MOJIHOE COZIEPKaHNE KOTOPOIl BKIIFOUEHO B JAHHBIN JTOKYMEHT MPU MOMOLIU CChUIKH.
OO0pa3oBaHue JTUITOCOM MOKET TaK)Ke BKJIIOUATh OJUH UM HECKOJIBKO aCleKTOB
WUTFOCTPATUBHBIX CrIoco0oB, onucaHHbIX B Felgner, P. L. et al., Proc. Natl. Acad. Sci., USA
8:7413-7417, 1987; matente CIITA Ne 4897355; marente CIITA Ne 5171678; Bangham, et al. M.
Mol. Biol. 23:238, 1965; Olson, et al. Biochim. Biophys. Acta 557:9, 1979; Szoka, et al. Proc.
Natl. Acad. Sci. 75: 4194, 1978; Mayhew, et al. Biochim. Biophys. Acta 775:169, 1984; Kim, et
al. Biochim. Biophys. Acta 728:339, 1983 u Fukunaga, et al. Endocrinol. 115:757, 1984.
I_HI/IpOKO MNPUMECHACMbIC METOAUKH IMOJJIYYCHUS JIMITUAHBIX arperartoB ¢ pasMEpoM,
COOTBETCTBYHOIIUM JJIA NIPUMEHEHUA UX B KAYECTBE CPEACTB AOCTABKH, BKJIIOYAKOT o6pa60TKy
yJIBTPAa3BYKOM U 3aMOpa’KMBaHUE-OTTAaUBAHUE C SKCTPYy3uei (cm., nanpumep, Mayer, et al.
Biochim. Biophys. Acta 858:161, 1986). Mukpohmronau3anmo MOXKXHO IPIMEHSTh B TEX

Clly4asix, KOrja skenaTenbHbl crabuibHo Manble (0T 50 1o 200 HM) ¥ OTHOCUTEIBHO OXHOPOIHBIE
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arperatsl (Mayhew, et al. Biochim. Biophys. Acta 775:169, 1984). Takue criocoObl Jierko
alanTUPOBaTh I YIIAKOBKH NPENnapaToB cpeAcTsa Ha ocHoBe IRNA B TMIIOCOMBI.

Jlumocoms! fienATcs Ha /1Ba IUPOKUX Kiacca. KaTHOHHbIE TUITOCOMBI SIBIISIOTCS
MOJIOXKUTENBHO 3apsKEHHBIMU JIMIIOCOMAaMHU, KOTOPbI€ B3aUMOAEHCTBYIOT C OTPULIATENIbHO
3apsKEHHBIMH MOJIEKYJIAMH HYKJIEMHOBBIX KHCJIOT C 00pa30BaHHEM CTaOMIIbHBIX KOMILIEKCOB.
ITonoXnUTENBHO 3apsKEHHBIH KOMIUIEKC HYKJIEHHOBON KHCIOTBY/ JIMITOCOMBI CBS3BIBAETCS C
OTPHULIATEIIBHO 3aPsKEHHON KJIETOYHOHN MOBEPXHOCTHIO U HHTEPHAIH3UPYETCS B SHIOCOMY.
Bcnencraue Toro, 4To BHyTPH SHAOCOMBI KUCIBINA pH, THUITOCOMBI pa3pbIBAIOTCS, BBICBOOOXK IS
CBOE cozepkuMoe B LuroruiasMy kietkn (Wang et al., Biochem. Biophys. Res. Commun., 1987,
147, 980-985).

HI/IHOCOMbI, KOTOPbIC ABJIAIOTCSA pH-LIYBCTBI/ITeJ'IbeIMI/I WJIN OTPULATEIIBHO-
3apsKEHHBIMU, 3aXBATBIBAOT HYKJICHMHOBBIC KUCJIOTBI BMECTO O6paSOBaHI/I$I KOMILJIEKCAa C HUMU.
ITockobKY KaK HyKJIEWHOBAs KUCIIOTA, TaK M JIUMUA UMEIOT OJUHAKOBBIN 3apsa, TO IPOUCXOAUT
OTTaJIKUBAaHHE BMECTO 00pa3oBaHMsI KoMILiekca. TeM He MeHee, HEeKOTOpas YacTh HyKJIEMHOBBIX
KHCJIOT 3aXBaTbIBAETCsl BOAHOU BHYTPEHHEH CPENON 3TUX JIUNOCOM. JIumocomsl ¢ pH-
qyBCTBUTEIBbHOCTBIO MMPUMEHSIIN AJIs1 TOCTAaBKU HYKJIEHHOBBIX KHCJIOT, KOAUPYIOIIUX I'eH
TUMHUUHKHHA3bL, B MOHOCJIOHN KJIETOK B KYJIbType. DKCIIPECCHIO SK30T€HHOIO I'eHa BbIABIISIN B
1eneBbIx Kierkax (Zhou et al., Journal of Controlled Release, 1992, 19, 269-274).

OnuMH TI1aBHBINA THIT JTUMOCOMHBIX KOMIO3HIUH BKITFOUAeT (POCGOMUMUABIL, OTIHMYHBIE OT
HOJyYEHHOT'0 eCTeCTBEHHBIM 00pa3oM (ocharuammxonuna. KoMmno3nuny HeHTpaibHbIX
JIMTIOCOM, HarpuMep, MOryT ObITh 0Opa3oBaHb! 13 qumupucronidocharnaumxonuna (DMPC)
win munansmuronidocharnaumxonuna (DPPC). KoMmnosuiiuy aHHOHHBIX JIMITOCOM, Kak
npaBuIo, 00pazoBaHbl U3 AUMHUpUCTOWI(OChaTHANIIINLIEpHHA, TOTTIAa KAK aHUOHHBIE
¢y3oreHHble TUIIOCOMBI 00pa30BaHbL, TJIABHBIM 00pa3oM, u3 AuoneridpochaTHINIITAHOJAMUHA
(DOPE). [dpyroii Ty JUMOCOMHBIX Komro3uuuii obpaszosan u3 pocharuanmxonuna (PC),
Takoro kak, Hanipumep, PC coesbix 60008 u PC smu. [lpyroii tun obpa3oBan U3 cmecei
bochonmununa, u/vnm GochaTHINIKONNHA, W/ HIH XOJECTEPUHA.

ITpumepst Apyrux crocoOOB Il BBEASHUS JIMTIOCOM B KJIETKH in vitro u in
vivoBkJjirouaroT nateHT CIIIA Ne 5283185; marent CIIIA Ne 5171678; WO 94/00569;

WO 93/24640; WO 91/16024; Felgner, J. Biol. Chem. 269:2550, 1994; Nabel, Proc. Natl. Acad.
Sci. 90:11307, 1993; Nabel, Human Gene Ther. 3:649, 1992; Gershon, Biochem. 32:7143, 1993
u Strauss EMBO J. 11:417, 1992.

HewnoHHbIE TUTIOCOMHBIE CHCTEMBI TaK)Ke UCCIISOBAIIH IJISl OTIPENENICHHS UX
MNPUTOAHOCTHU IJIA JOCTABKH JICKAPCTBCHHBIX CPEACTB B KOXKY, B HaCTHOCTHU, CUCTEMBI,
copeprkaliie HEMOHHOE TIOBEPXHOCTHO-aKTHBHOE BELIECTBO U xoyiecTepuH. HenoHHbIe

JIUMOCOMHBIE COCTaBbI, cozepxkarue Novasome™ I
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(TIMLEepUIAUIaypaT/X 01eCTepUH/TONHOKCUITUIEH- 1 0-cTeapuosslii 5¢up) u Novasome™ II

(rMuepunaucTeapaT/XoaecTepuH/ OIMOKCUI TUIIEH- 1 0-CTeapuItoBbIii 3Gup), TPUMEHSUITN IS
IOCTaBKH LIUKJIOCTIOPUHA-A B CJIOHN J€PMbI KOXKU MbIIIeH. Pe3yibTaThl MOKa3a/iy, 4TO TaKHUe
HEHOHHBIE JINTTIOCOMHBIE CUCTEMBbI ObLTH 3 (PEeKTUBHBI B 0O0ECTIEUEHNN AETTOHUPOBAHUS
UKJIOCTIOpUHA A B pasnuyHbIx ciiosx kosku (Hu et al. S.T.P.Pharma. Sci., 1994, 4(6) 466).

JIMmocombl TaksKe BKIIIOYAIOT "MPOCTPAHCTBEHHO CTAOMIN3UPOBAHHBIE" JIUITOCOMBI,
KOTOpBIE B KQU€CTBE TEPMIHA, HCIIOIb3YEMOTO B TAHHOM JJOKYMEHTE, 03HAYAIOT JIUITOCOMBI,
coaepKalue OIUH UM HECKOJIBKO CIIEIHATM3UPOBAHHBIX JIUMHIOB, KOTOPbIE MIPU BKIIFOYSHHUU B
JIATIOCOMBI TIPUBOJAT K YBEJIMYCHUIO BPEMECHU KU3HU B KPOBOTOKE IO CPABHEHUIO C
JIUTIIOCOMAMH, Y KOTOPBIX OTCYTCTBYIOT TAKUE CIICIUAJIbHBIC JIMTTUABIL. HpI/IMepaMI/I
MPOCTPaHCTBEHHO CTa6I/IJ'[I/I3I/IpOBaHHbIX JIMTITIOCOM SABJIAROTCs JIMITIOCOMBI, B KOTOPBIX 4aCThb
JUMHUIHON COCTABIISAIOIIEH, 00pa3yroIel Be3UKYJIy JIUITOCOMBI (A), COOEP>KUT OAUH WU
HECKOJIbKO TIMKOJIMITHIOB, TAKUX KaK MOHOcHajoranrmo3un Gui, uin (B), monydenHas u3
OJTHOTO WJTH HECKOJIBKUX TUAPOQPUIBHBIX MOJMMEPOB, TAKUX KaK MOTH3TUICHTHKOJIeBbI (PEG)
¢parment. He BnaBasch B Kakyr-1100 B KOHKPETHYIO TEOPHIO, B JAHHOH 00JIACTH TEXHUKH
MOJIATAIOT, YTO MO MEHBLIEH Mepe AJIsl MPOCTPAHCTBEHHO CTA0MIN3HUPOBAHHBIX JIMIIOCOM,
CoepIKaIUX FAHMTHO3HABL, chuHroMue nH i PEG-npon3BonHbie TUMHIBI, YBETHUYEHHOS
BpeMs TIOJTy>KU3HU B KPOBOTOKE STUX MPOCTPAHCTBEHHO CTA0MIIM3UPOBAHHBIX JIUTIOCOM
SIBJISIETCS CJISIICTBUEM CHIKEHHOM CTEIEeHH 3aXBaTa KIETKAaMH PETHUKYJIOHIOTEIHAIbHOMI
cuctembl (RES) (Allen et al., FEBS Letters, 1987, 223, 42; Wu et al., Cancer Research, 1993,
53, 3765).

PaznuuHble JIMIIOCOMBI, COACPKAUE OAUH WUJIU HECKOJIbKO INTUKOJIUITUAOB, U3BCCTHBI U3
ypoBHs TexHuku. Papahadjopoulos et al. (Ann. N.Y. Acad. Sci., 1987, 507, 64) onucanu
criocobHOCTh MOHOcHanoranrinosnaa Gmi, cynbgara rajmakronepedposuna u
docharuanIMHO3UTONA YBEJINIHBATD BPEMs IOy KU3HH JIUTIOCOM B KPOBH. JTU PE3YJIbTATHI
Obutn IpokoMMeHnTupoBanbl Gabizon et al. (Proc. Natl. Acad. Sci. U.S.A., 1988, 85, 6949). B
narente CIITA Ne 4837028 u WO 88/04924, 06a u3 xoropeix npuHaiexar Allen et al.,
PaCKPBITHI TUTIOCOMBI, coaepskamue (1) chuaromuenus u (2) ranrnuo3ua Gvi WIH CIIOKHbBIE
a¢upsl cynbdara ranakrornepedposuna. B marente CIITA Ne 5543152 (Webb et al.) packpbIThl
JIMIIOCOMBI, conepskaiire cpuHromuenut. Jlunocomsl, conepskaiue 1,2-sn-
aumupucTonidochaTuauaxonut, packpbitel B WO 97/13499 (Lim et al).

B OOHOM BapUaHTE OCYLHECTBJICHUA IPUMEHAKOT KATUOHHBIC JIMTTOCOMBI. Karuonnsie
JIUTIOCOMBI OOJIAAI0T MPEUMYIIECTBOM B TOM, YTO OHU CIIOCOOHBI CIIMBATHCS C KJIETOYHOM
MeMOpaHo. HekaTHOHHbIE JTUITOCOMBI, XOTSI K HE MOTYT CIIUBATHCS HACTOJIBKO 3(PpPeKTHBHO €
T1a3MaTH4YecKoi MeMOpaHOii, moryomarTcs Makpodaramu in vivo, 1 IX MOXKHO NPUMEHSTh JJIs

IOCTaBKH cpencTs Ha ocHoBe IRNA k makpodaram.
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JIOTIOTHUTENIbHBIEC MTPEUMYLIECTBA JTUTIOCOM BKJIFOYAKOT CJAEAYIOLIEE: JTHITOCOMBI,
MOJIYYEHHBIE U3 HATYPaTbHBIX (POCPOTUIHIOB, SABISIOTCS OUOCOBMECTUMBIMU H
Ouropa3pymaeMbIMU; JIMIIOCOMBI MOTYT BKJIFOUATh LIUPOKOE pa3HOOOpasue BOIO- U
KUPOPACTBOPUMBIX JIEKAPCTBEHHBIX CPEACTB; JIMTIOCOMBI MOTYT 3aIIHIIATh HHKAICYJIUPOBAHHBIC
B MX BHYTPEHHUX OTJENICHHUsIX CpencTBa Ha ocHoBe IRNA oT MeTabomnm3ma u pa3pyiueHust
(Rosoff B "Pharmaceutical Dosage Forms," Lieberman, Rieger and Banker (Eds.), 1988, volume
1, p. 245). BaxxHbIMH acrieKTaMH B MOJIyYE€HUH JIMTIOCOMHBIX COCTABOB SIBJISIFOTCSI 3aPsif
MOBEPXHOCTH JIUMKA, Pa3MEP BE3UKYJIbl U BOAHBIA OOBEM JIMITOCOM.

INonoxxurenpHO 3apsKeHHbBIN CHHTETUYECKUA KaTHOHHBIN unun, xiaopua N-[1-(2,3-
nuonewnnokcH )rpornui|-N,N,N-rpumerunammonus (DOTMA), MOKHO MPUMEHSTD AJist
00pa30BaHUsl MAJIbIX JIMITIOCOM, KOTOPbIE CAMONIPOU3BOJBHO B3AMMOIEUCTBYIOT C HYKJIEHHOBOM
KHCJIOTOM ¢ 00pa30BaHUEM KOMILJIEKCOB JIMIHI-HYKJIEHHOBAsI KUCJIOTA, KOTOPBIE CIIOCOOHBI
CJIUBATBCS C OTPULATENIBHO 3aPSKEHHBIMH JINMTHIAMH KJIETOYHBIX MEMOpPaH KJIETOK KYJIbTYPbI
TKaHEH, 4YTO MPUBOJUT K JOCTaBKe cpencTsa Ha ocHOBe IRNA (cm., Hanpumep, Felgner, P. L. et
al., Proc. Natl. Acad. Sci., USA 8:7413-7417, 1987 u natent CIIIA Ne 4897355 kacarenpbHO
ormmucanusi DOTMA wu ero npumenenus ¢ JITHK).

Ananor DOTMA, 1,2-6uc(oneounokcu)-3-(Tpumetrnammonnii )nponad (DOTAP),
MO3KHO MPUMEHSATh B KOMOUHAIUK ¢ pochonumnuaom ¢ o0pa3zoBaHHEM BE3UKYJI, 00Pa3yHOIINX
kommuiekce ¢ JIHK. Lipofectin™ (Bethesda Research Laboratories, I"elitepcoepr, Mapunenn)
npencTaBisieT cobol 3 dexTUBHOE CPEACTBO At JOCTABKU CHIIBHO AaHUOHHBIX HYKJIEMHOBBIX
KHCJIOT B JKUBbIE KJIETKH KYJbTYPbI TKAHEH, KOTOPOE COAEPIKUT MOJNIOKUTENBHO 3apsKEHHbIE
DOTMA-1unocomMsl, KOTOpbI€ CAMOIPON3BOJIBHO B3aUMOJEHCTBYIOT C OTPULIATENBHO
3apsKEHHBIME MOJIMHYKJIEOTHIAMU ¢ 00pa3oBaHreM KOMIUIeKCOB. CyMMapHbIi 3apsin
TIOJIYYEHHBIX KOMIUIEKCOB SIBJISIETCSI TAKKE MOJIOKUTEIBHBIM B TE€X CIy4asix, KOTAA UCTIOIB3YIOT
JIUIIOCOMBI C JOCTATOYHBIM MOJIOKHUTEIbHBIM 3apsaaoM. [10JI0KUTENBHO 3apsyKEHHbBIE
KOMIUIEKCBI, MTOJIy4EHHBIE TAKUM CIIOCOOOM, CAMOTIPOU3BOJIBHO MPHUKPETIISFOTCS K
OTPUILATEIBHO 3aPSDKEHHBIM KJIETOYHBIM ITOBEPXHOCTSIM, CIIUBAOTCS C MJIa3MaTHYECKOH
MeMOpaHoH 1 3()(EKTUBHO NOCTABISIOT (PYHKIIMOHAIbHBIE HYKJIEHHOBBIE KUCJIOTHI, HAITPUMED, B
KJIETKU KyJbTYphl TKaHel. [[pyroii KoMMepueCcKku JOCTYMHbINA KATUOHHBINA aunun, 1,2-
ouc(oneonnokcn)-3,3-(tpumermnammonuii)pornan ("DOTAP") (Boehringer Mannheim,
Wununananonuc, Uuauana), otnuyaercs or DOTMA Tewm, 4To oJienioBbie (parMeHThI CBSI3aHBI
CIOKHO3(DMPHBIMHU, a HE IPOCTHIMH 3(QUPHBIMHU CBSI3IMHU.

Jpyrue onyOJuKOBaHHBIE COETUHEHUS ¢ KATUOHHBIMH JTUMHIAMHU BKJIFOYalOT TOKOBBIE,
KOTOpbIe ObLTM KOHBIOTHPOBAHBI C PSAOM (PparMeHTOB, B TOM YHUCIIE, HAIPUMED,
KapOOKCUCTIEPMUHOM, KOTOPBIi ObLT KOHBIOTHPOBAH C OJHUM M3 JIByX TUIIOB JIMITHIOB U

BKJIFOYAET TAKUE COEUHEHUSs, KaK S-kapOokcucnepmuirmnuuaanokraoneonnamun ("DOGS")
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(Transfectam™, Promega, Maaucon, BuckoHncun) u aunanbMutTomidochaTuanid TaHOJaMIHA
5-kapbokcucnepmuin-amuz ("DPPES") (cm., nHanpumep, natent CLIIA Ne 5171678).

Jpyroit KOHBIOTAT ¢ KATHOHHBIM JIMITUAOM BKJIFOYAET MOJYYEHHBIE IIPOU3BOIHBIC
nununaa ¢ xonecrepuHoM (“DC-Chol”), koTopble ObUTH COCTaBJICHBI B BUE JIMTIOCOM B
komOuHanuu ¢ DOPE (cm., Gao, X. and Huang, L., Biochim. Biophys. Res. Commun. 179:280,
1991). Kak coobmanoch, JIUIOMOJIIH3UH, TTOTyYeHHBIH MyTeM KOHBIOTAIMH TOJTHIIM3HHA C
DOPE, siBnsiercst 3ppexkTHBHBIM NpU TPaHC(HEKLUU B IPUCYTCTBUH CHIBOPOTKH KpoBH (Zhou, X.
et al., Biochim. Biophys. Acta 1065:8, 1991). [Ins onpeneneHHbIX KIETOYHBIX JIUHUHN TaKue
JIMTIOCOMBI, COZIEPIKallie KOHBIOTUPOBAHHbIE KATHOHHBIE JIMIHIbI, H3BECTHBI MPOSIBJICHUEM
Oosee HU3KOH TOKCHYHOCTH U obecnieuerneM Oonee 3¢ dexruBHoi TpaHchekunn, yem DOTMA
coaepKalue KoMIno3uuuu. Jlpyrue koMmmep4ecku JOCTYIHbIE MPOAYKThI ¢ KATUOHHBIMH
munrgamu BmodaroT DMRIE u DMRIE-HP (Vical, Jla-Xoiis, Kanudgopuus) u Lipofectamine
(DOSPA) (Life Technology, Inc., I'etfitepcOepr, Mapunenn). Jlpyrue KaTHOHHBIE JTUIUABL,
MOXOSIIIUE JIJIsl TOCTABKH OJIMTOHYKJIEOTHOB, orrcanbl B WO 98/39359 u WO 96/37194.

JIunocomHbIe COCTaBBI B OCOOEHHOCTH MOAXOMAT JJIsl MECTHOTO MPUMEHEHUS, TIPH 5TOM
JIUTIOCOMBI TPENICTABIISIIOT HEKOTOPBIE MIPEUMYLIECTBA 110 CPABHEHUIO C APYTUMHU COCTABAMH.
Takue nperMyIecTBa BKIOYAIOT CHUKEHHOE MOOOYHOE EHCTBHE MO OTHOILIEHHIO K BBICOKOU
CHCTEMHOI abcopOIMY BBEIEHHOT'O JIEKAPCTBEHHOT'O CPEICTBA, MOBBIIIEHHOE HAKOTICHHE
BBEJIEHHOT'O JIEKAPCTBEHHOT'O CPEICTBA B HEOOXOAMMONM MHUIIEHH U BO3MOYKHOCTH BBEACHUS
cpencra Ha ocHOBe IRNA B k0ky. B HEKOTOPBIX BapUHTAX OCYINECTBIIECHHS JIUTIOCOMBI
NPUMEHSIOT JJIs1 JOCTABKHU CpecTBa Ha ocHOBe IRNA B amuaepMaibHbIe KJIETKH, a TaKKe JJis
TIOBBIIICHHUS] IPOHUKHOBEHUs CpeACcTBa Ha ocHOBe iIRNA B nepManibHble TKAHH, HATIPUMED, B
Koy, Hanmpumep, TUIOCOMBI MOXKHO IPUMEHSITh MECTHO. bblila onucaHa MecTHast TOCTaBKa
JIEKapCTBEHHBIX CPENICTB, COCTABJIIEHHBIX B BUJIE JIMIIOCOM, B KOXKY (CM., Hanpumep, Weiner et al .,
et al., Journal of Drug Targeting, 1992, vol. 2,405-410 u du Plessis et al., Antiviral Research,
18, 1992, 259-265; Mannino, R. J. and Fould-Fogerite, S., Biotechniques 6:682-690, 1988; Itani,
T. et al. Gene 56:267-276. 1987; Nicolau, C. et al. Meth. Enz. 149:157-176, 1987; Straubinger,
R. M. and Papahadjopoulos, D. Meth. Enz. 101:512-527, 1983; Wang, C. Y. and Huang, L.,
Proc. Natl. Acad. Sci. USA 84:7851-7855, 1987).

HenonHble TUIIOCOMHBIE CHCTEMBI TAK)KE UCCIIEAOBAIH JJISI ONPEACIICHIS X
MPUTOAHOCTH ISl TOCTABKH JIEKAPCTBEHHBIX CPENICTB B KOXKY, B YACTHOCTH, CHCTEMB,
coaepKalue HEeMOHHOE TTOBEPXHOCTHO-aKTHBHOE BEIECTBO U XosecTepuH. HenoHHbie
JIMTIOCOMHBIE COCTaBhbl, copepskamue Novasome [
(rmuuepuIarIay paT/X oNecTepHH/ IOTMOKCHITHIIeH- 1 0-cTeapunossiii a¢gup) u Novasome 11

(rmuuepunaucTeapar/xoiecTepuH/MOTHOKCHITHIIEH- 1 0-cTeapuiioBblil 3¢Gup), MPUMEHSUITH IS
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JOCTaBKH JIEKAPCTBEHHOTO CPEACTBA B CJION AepMbl KOXKM MbIlIeil. Takue COCTaBbl CO CPEACTBOM
Ha ocHOBe IRNA mpuUroHs! 1U1s JeUeHUs 1ePMATOJIOIMIECKOTr0 Hapy IEeHMs.

Jlunocomsl, koTopble BkIHOUatOT IRNA, MOryT OBITh MONTy4deHbI C BBICOKOH
crocoOHOCTHIO K Aedopmaruu. Takast ne¢opMUPYyEeMOCTb MOKET TTO3BOJIUTH JIMTTOCOMAM
IIPOHUKATh Yepe3 Mopy, KOTopasl MeHbLIIe, UeM CpeJHUi paauyc aunocomsl. Hampumep, Tunom
nehOopMHUPYEMBIX JIUIIOCOM SIBIISIFOTCS TpaHchepcoMmsl. TpaHchepoCOMBI MOXKHO TONYYaTh MyTEM
n00aBIeHHsI TOBEPXHOCTHBIX MOTPAHUYHBIX AKTUBATOPOB, OOBIMHO MTOBEPXHOCTHO-AKTHBHBIX
BELIECTB, K CTAHAAPTHOM JIMIIOCOMHOMN KOMMO3UIMH. TpaHChepCoOMbl, KOTOPbIE BKJIFOYAOT
cpenctBo Ha ocHOBe iIRNA, MOJKHO HOCTaBIISITh, HAIIPUMED, TIOAKOMHO ITyTeM HHBEKIIHH JJIs
IOCTaBKH cpencTBa Ha ocHoBe IRNA B kepaTHHOLMTHI KOXKbI. It TOTO, 4TOOBI IPONUTH Yepe3
HETOBPEXKIEHHYIO KOXKY MIIEKOITUTAIOLIETO, JIMITHHbIE BE3UKYJIbI JOJDKHBI IPOHUKHYTH Yepes
PS4 MEJIKUX NOp, Kaxkaasi ¢ [uaMeTpoM MeHee 50 HM, OJ BO3AEHCTBUEM MOAXOASILErO
BHYTPUKOKHOTO rpaguenTa. Kpome toro, 6maronapsi CBOHCTBaM JIMITUOB, TAKHE
TpaHCPepOCOMBI MOTYT ObITh CAMOONITUMU3UPYIOIIUMHUCS (IIPUCTIOCA0NNBAIOIIUMHECA K hopme
T1IOp, HalpuMep, B KOXKe), CAMOBOCCTAHABIMBAIOIUMHUCS, U, 324aCTyI0, MOTYT AOCTUTaTh CBOU
MUIlIEeHU 0e3 pa3aeseHust Ha (parMeHThbl, U YaCTO MOTYT OBbITh CaMO3arpy KarOIUMHUCS.

Jlpyrue cocTaBbl, IPUTOAHbIE B HACTOSIIIIEM H300PETEHNH, OITUCAHBI B MIPEBAPUTEIbHBIX
zasiBkax CIIIA ¢ cepuiinbivu NeNe 61/018616, momanHoit 2 stuBapst 2008 r.; 61/018611,
nogaHHoM 2 sHBapst 2008 r.; 61/039748, noganHoi 26 mapta 2008 r.; 61/047087, noganHoit 22
anpesst 2008 ., u 61/051528, monanHoii 8 masi 2008 r. B PCT 3asiBke Ne PCT/US2007/080331,
nogaHHo 3 okta0pst 2007 ., TaK)Ke ONMFCAHBI COCTABBI, IPUMEHUMbIE B HACTOSLIIEM
N300peTeHNH.

Tpanchepcombl pencTaBasIOT cOOOH eIe OANH THII JIMIIOCOM H MPEACTABIISIIOT COOO0i
JIMITUZTHBIE arperarthl ¢ BBICOKOH CITOCOOHOCTBIO K e(popMalIiK, KOTOPBIE SIBJISIOTCS
NEePCIeKTUBHBIMU KaHAUATaMHU B KaUeCTBE CPE/ICTB IOCTABKH JIEKAPCTBEHHBIX CPEJICTB.
Tpanchepcombl MOTYT ObITH ONUCAHBI KaK JUMUAHBIE KANeNbKU, KOTOpble 001aat0T HACTONIBKO
BBICOKOH CITOCOOHOCTBIO 1e(pOPMUPOBATHCS, YTO OHHU JIETKO MOTYT IPOHUKATh Yepe3 MOpHI,
MEHbLINE, YeM Karneabku. TpaHchepCoMBI SBIISIIOTCS MPUCTIOCA0NNBAEMbIMU K OKpYKatoLIeH
cpeze, B KOTOPOH UX UCHOJb3YIOT, HAIPUMEP, OHU SIBJISIFOTCS] CAMOONTUMU3UPYHO LIUMHUCS
(mpucnocabmuBaOIUMHICS K POpMe TIOp KOKH), CAMOBOCCTAHABIUBAIOIIUMUCS, 324aCTYIO
IOCTUTAIOT CBOMX MHUILEHEH Oe3 pa3neneHusi Ha pparMeHThl U YaCTO MOT'YT OBbITh
camosarpy:karomumMucs. st monyueHus TpaHc(epcoM MOKHO 10OaBISITh TOBEPXHOCTHBIE
NOrPaHUYHBIE AKTUBATOPBI, OOBIMHO NMOBEPXHOCTHO-aKTHBHBIE BEIECTBA, K CTAHIAPTHON
JIMITOCOMHOM Komno3uiwn. TpaHcgepcoMbl MPUMEHSITH U1l JOCTABKH ChIBOPOTOYHOTO

anpOymuHa B koxky. Kak OpI10 okasaHo, onocpenoBaHHas TpaHchepcoMaMu TOCTaBKa
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CBIBOPOTOYHOTrO ajbOyMuHa Obi1a Takoi ke 3()(HEeKTUBHOM, Kak MOIKOKHASI MHBEKIIUS PACTBOPA,
COZEPIKAIIEro ChIBOPOTOYHBIN aJIbOYMUH.

[ToBepXHOCTHO-aKTHBHBIE BEIECTBA HAXOST MIMPOKOE MPUMEHEHHE B COCTABAX, TAKUX
KaK SMYJIbCHH (B TOM YHCJIE MUKPO3MYJIbCUH) U tuniocoMbl. Hanbonee pacnpocTpaHeHHBIM
crocoboM Kaccu(UIUPOBAHUS M PAHKHPOBAHHSI CBOWCTB MHOTHX PA3JIMYHBIX THITOB
MOBEPXHOCTHO-aKTUBHBIX BEIECTB, KAK €CTECTBEHHBIX, TAK M CHHTETHYECKHX, SBJISIETCS
npMmeHeHue ruapodunbHo-unodunbHoro dananca (HLB). I[Ipupona runpoduibHO rpymnibl
(Taxske M3BECTHOM Kak "ToyIoBKa") mpeaocTaBiisier HanboJee 3(pPEeKTUBHOE CPENCTBO IJIsI
pacnpe€acaCHus 110 KaTCTOPUAM PA3JIUYHBIX IMTOBEPXHOCTHO-AKTUBHBIX BCIICCTB, IPUMECHACMbIX B
cocraBax (Rieger, B "Pharmaceutical Dosage Forms", Marcel Dekker, Inc., New York, N.Y .,
1988, p. 285).

Ecnu Monekyna moBepXHOCTHO-aKTHBHOT'O BEIECTBA HE MOHU3UPOBAHA, TO €€
KJIACCUPUIUPYIOT KaK HEHOHHOE MOBEPXHOCTHO-aKTUBHOE BelecTBO. HenoHHbIe
MOBEPXHOCTHO-aKTUBHbBIE BELIIECTBA HAXOMAST IIUPOKOE MPUMEHEHHE B (hapMaLIeBTUYECKUX U
KOCMETHYECKHX MPOAYKTAaX, U UX MOKHO MPUMEHSITh MPU [IMPOKOM JHana3oHe 3HaueHuii pH.
OO6b1uHO nx 3HaueHuss HLB naxonsTcs B quanasone ot 2 1o npudnuzurensHo 18, B
3aBHCUMOCTH OT UX CTPYKTYpbl. HEHOHHBIE MOBEPXHOCTHO-aKTHBHBIE BEIIECTBA BKIFOYAIOT
HEHOHHBIE CJIOKHBIE S(UPBL, TAKHE KaK CIOKHBIE 3(PUPBI STHIICHTIIUKOJIS, CIIOXKHBIE 3PP
MPOMUICHTIIUKOJIS, CIIOJKHBIE 3(QUPBI MIHLEPUIIA, CIOXKHbIE 3(UPBI TONTUTITULEPIIA, CIOKHBIE
s¢upbl copOUTaHa, CI0XKHBIE d3PUPBI CaXapO3bl M ITOKCHUINPOBAHHBIE CIIOKHBIE H(DUPHI.
HewnonHble anxaHoaMusl ¥ 3G UPHL, TAKHE KaK STOKCHIIATHI JKUPHOTO CITHPTA,
IMPOMOKCUTTUPOBAHHBIC CITUPTHI U 3TOKCI/IJ'II/IpOBaHHbIe/HpOHOKCI/IHI/IpOBaHHbIe 6J'IOKCOHOJ'II/IMepr,
TAaK>XKE€ BKJIFOUCHBI B I[aHHbII\/‘I kJacc. IToInoKkCus TUIIEHOBbBIE MOBEPXHOCTHO-AKTUBHBIC BEIIECTBA
SIBJISIFOTCSI HANOOJIee PACIPOCTPAHEHHBIMHU MIPEACTABUTEISIMU KJTACCa HEMOHHBIX TTOBEPXHOCTHO-
AKTHBHBIX BELIECTB.

Ecnu Mojiekyia mOBEpXHOCTHO-aKTUBHOIO BELIECTBA HECET OTPHULIATENIbHBIN 3apsil pu
PacTBOPEHUH HJTH JUCIIEPTHPOBAHUH B BOJE, TO TIOBEPXHOCTHO-AKTHBHOE BELIECTBO
KJIACCU(PHULUPYIOT KaK aHUOHHOE. AHHOHHBIE TOBEPXHOCTHO-AKTHBHBIE BEIECTBA BKIIFOUAIOT
KapOOKCHIIATHI, KaK, HAPUMEP, OMBUISIOLINE BEIECTBA, ALMJUIAKTHIIATHI, Al[HJIAMHIbI
AMHHOKHCJIIOT, CJIOKHBIE 3()UPBI CEPHOI KUCIIOTHI, TAKUE KaK AJKIICYJIb(AThI 1
ATOKCHJIMPOBAHHbBIE ANKUIICYIb(aThl, CyNb(HOHATHI, TAKHE KAK AJKUIOEH30JICYIb(OHATHI,
AlMJIM3ETHOHATBI, ALMIITAypaThl U CyJbpocykunHathlL U Gocdarsl. Hanbomnee BakHbIMU
NPpEACTABUTEIISIMU KJIACCa aHUOHHBIX MMOBEPXHOCTHO-aAKTUBHBIX BEIIECTB SABJIAKOTCA
AJKUIICYJIb(aThl U OMBUISIOLIIE BELIECTBA.

Ecnu Mojsiekyia moBEpXHOCTHO-aKTHBHOTO BELIECTBA HECET MOJIOKUTEIbHBIN 3apsi MPH

€€ paCTBOPCHUHU WUJIK JUCIICPTUPOBAHUU B BOAC, TO NOBEPXHOCTHO-AKTUBHOEC BEILICCTBO
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KJIaCCUPHUIUPYIOT Kak kKaTuOHHOE. KaTHOHHBIE OBEPXHOCTHO-aKTHBHBIE BELIECTBA BKJIFOYAIOT
YeTBEPTUYHBIE COJIM AMMOHHS U STOKCUJIMPOBAHHbIE aMHUHbI. UeTBEPTUYHBIE COJT AMMOHHUSI
SIBJISIFOTCSL HAMOOJIee IPUMEHSIEMbIMU MPEICTABUTENSIMU TAHHOTO KJIacca.

Ecnu MornekyJia MoBepXHOCTHO-aKTHBHOI'O BeleCcTBa 001a1aeT CrioCOOHOCTBIO HECTH KaK
MOJIOKHUTEJIbHBIN, TaK ¥ OTPHULIATENILHBIN 3apsi/i, TO MOBEPXHOCTHO-AKTHBHOE BEIECTBO
KJIaCCUPHUUUPYIOT Kak ampoTepHoe. AM(POTEpHbIE TOBEPXHOCTHO-AKTUBHBIE BEIECTBA
BKJIFOUAIOT MMPOU3BOIHBIE AKPUIIOBOIM KUCIIOTHI, 3aMEIIEHHBIE aJTKUIAMUIbI, N-aJKHIOeTanHbI 1
docharumsr

Bbrino PacCMOTPEHO IPUMEHECHUE NMOBEPXHOCTHO-AKTUBHBIX BEIIECTB B 'OTOBBIX
JeKapCTBEHHBIX (popmax, cocraBax u B amyJibcusix (Rieger, B "Pharmaceutical Dosage Forms",
Marcel Dekker, Inc., New York, N.Y., 1988, p. 285).

iRNA st npriMeHeHust B ¢rioco0ax COrNIAaCHO HACTOSIIEMY H300PETEHUIO MOXKET TAKIKe
IpeayCMaTPUBATHCS B BUI€ MULIEJUISIPHBIX COCTABOB. "MHuLe/Uibl" B JAHHOM JTOKYMEHTE
OTpe/eNIeHbl KaK KOHKPETHBIN THIT MOJIEKYJIIPHOTO aHCaMOJIs, B KOTOPOM aM(UIMATHYECKUE
MOJIEKYJIbl OPTraHU30BAHbI B BUIE CHEepHUECKOl CTPYKTYPHI, TAK 4TO Bee ruaApo(oOHbIe YacTu
MOJIEKYJIbl HATIPABJIEHbI BOBHYTPb, OCTABJISIs TUAPO(HUIbHbBIE YaCTH COMPHUKACAOLIMMUCS C
OKpyKaromeii BomHol ¢aszoi. [IpoTrBOnonokHOe pacronoKeHne UMeEeT MECTO, €CITH
OKpy>Karoias cpena runpododHas.

CMenraHHbIi MULIEJUBSIPHBIA COCTaB, MOAXOISILIHIA IJIsI JOCTABKH Yepe3 BHY TPHUKOXKHbIE
MeM6paHbI, MOKET 6]>ITB MOJIYy4YCH NNyTEM CMEIINBAHWA BOAHOI'O paCTBOpPAa KOMIIO3ULIMU Ha
ocHoBe sIRNA, Cs-Cxpankuncynbdara meIoqHoro Metrajuia i MULEeIUI000pa3yomux
coenuHennii. LIumOCTpaTHBHBIE MUIIE/UTOO0PA3YIOIINE COENUHEHHST BKIFOUAIOT JIELIUTHH,
THAJTYPOHOBYIO KHCJIOTY, (hapMaLleBTUYECKH MPUEMIIEMbIE COJIU THaTyPOHOBOI KUCIIOTHI,
TIIUKOJIEBYIO KHUCJIOTY, MOJIOYHYHO KUCJIOTY, BBITSI2KKY M3 POMALIKU, BBITSXKKY U3 OrypLa,
OJIEMHOBYIO KHUCJIOTY, JINHOJIEBYIO KUCIIOTY, JINHOJIEHOBYIO KHUCJIOTY, MOHOOJIEUH, MOHOOJIEATHI,
MOHOJIAypaThl, MacJIo OypadHHKa, MAacjO MEPBOLIBETA BEYEPHETO, MEHTOI,
TPUTHIPOKCUOKCOXOJAHUJI-TJIULMH U €ro (papMaLeBTHUECKH MPUEeMIIEMbIE COJU, TIULEPUH,
MOJIUTIIMLEPUH, JIU3HH, MOJWIN3UH, TPUOJIEHH, MPOCThIe 3P UPbI MOJHOKCUITHUIIEHA U HX
AHAJIOTH, TIPOCTHIE MOJHUAOKAHOJ-ATKIIIOBbIe 3(HPBI 1 UX aHAJIOTH, XEHOIAE30KCUXOJAT,
Ne30KCHUXOJIAT U UX cMecu. Munesioodpasyroire CoeTUHeHNsT MOKHO OOABIISITh BO BPeMsI
WK TIOCITE 1OOaBIIEHHsI AKHIICY Ib(aTa 1meao9Horo Metauia. CMelraHHbIe MALIEIIIBI Oy Iy T
O6pa30BbIBaTbC$I MPaKTUYECKHU IIPpU .]'II-O6OM BUAE CMCHIMBAHUSA UHIPEAUCHTOB, KPOME
HWHTEHCUBHOI'O NEpEMEIINBAHWA NJIA TOJYUCHUSA MULIEIT C MCHBIIUM PA3SMEPOM.

B onHOM CrIOCO0€ MOJy4ar0T MEPBYI0 MULEJUISIPHYIO KOMITO3UIIHIO, KOTOPAsi COAEPIKUT
KOMITO3UIIHIO Ha OCHOBE SIRNA 1 1o MeHbIneil Mepe ankuicyab(ar MeJ09HOr0 MeTaJlIa.

IIepByr0 MULIEJUTIPHYHO) KOMITO3ULIMIO 3aTEM CMEIIUBAOT IO MEHbIIEH Mepe C TPeMst
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MUIIEI000pa3yOIUMU COETUHEHUSAMH ¢ 00pa30BaHNUEM CMELIaHHOW MULIEIUIAPHOM
KOMIO3ULMU. B npyrom cnocode MULEIUIAPHYI0 KOMITO3UIIHIO TOJIYYAKOT MyTEM CMELIUBAHUS
KOMIO3uLMU Ha ocHOBe SIRNA, ankuncynbdara MeJ0YHOro MeTajlla 1 1o MeHbllel Mepe
OJTHOTO U3 MULEIO00PA3YIOLINX COEMHEHNUH C MOCIeAYIOINUM 100aBIeHUEM OCTaBIINXCS
MUIIEI000Pa3YIOIHUX COSMHEHUI ¢ MHTEHCUBHBIM CMEIIIMBAHUEM.

®DeHou /i M-KPe30J1 MOKHO OOABIISITh K CMEIIAHHON MULISIUIIPHON KOMITO3ULIMHU JIJIs
cTaOuIH3aIK COCTAaBa U 3aIlUThI OT pocTa OakTepuii. B kauecTBe ajmbTepHATHBbI, PEHON U/UIH
M-Kpe30JI MOKHO A00aBISITh C MHLIEIIIOO0PA3yIOIIUMU HHIpequeHTamMu. M30ToHn4yeckoe
CPEZCTBO, TAKOE KaK MINLEPHH, TAaKXKe MOXHO TOOABIIATH 1ociie 00pa3oBaHHs CMELIaHHOM
MI/ILIe.]'[J'IHpHOI\/'I KOMITO3UIIHUH.

JInst OCTaBKU MULISJJISIPHOTO COCTaBa B BUAE CIIPEsi COCTAB MOXKHO MOMECTUTD B
a3p030.]'[beII71 PacCibUIUTENb U PACTIBUIUTEIIDL 3aPAAUTD Ira30M-BbITCCHUTCIICM. raS-BbITeCHI/ITCJ'[b,
KOTOpPBIN MpeOBIBAET MO JaBJICHUEM, HAXOIUTCS B KUAKON (JOpME B paCIIbUIHTEIIE.
COOTHOILIEHNs] HHIPEIUEHTOB KOPPEKTUPYIOT TaK, 4TO BoAHAsA (aza u (a3a ra3a-BbITECHUTEIS
CTaHOBATCSI OJHOM, T. €. MPUCYTCTBYET oaHa (aza. Ecnu mpucyTcTByroT aBe ¢aspl, TO
HEOOXOAMMO BCTPSIXHYTh PACHbUINTENb MEPEN PACTIBUIEHUEM YaCcTH COAEPIKUMOTO, HapuMep,
MOCPEACTBOM A03UpYIOlLero knanaHa. Pacneiisiemas 103a papMaLeBTHIECKOTO CPeCcTBa
BBITECHSIETCSI M3 TO3UPYIOLIETo KJIaraHa B BUJE MEJKOIHUCIIEPCHOM CTPYH.

["a3bI-BBITECHUTEIHN MOTYT BKJIIOYATh BOJOPOACOAEPIKAIIUE XIOPPTOPYIISPOIBL,
BOZIOpOACOAepsKalre (GTOpyriaepoabl, MPOCTONH AUMETHIIOBBIN 3(UP U MPOCTON TUITHIIOBBIH
s¢up. B onpeneneHHbIX BapuaHTax OCyLIECTBIEHUS MOXKHO nipuMensaTe HFA 134a (1,1,1,2-
terpadTopITaH).

KOHerTHbIe KOHLICHTpALUHU OCHOBHBIX UHTPEANCHTOB MOT'YT 6bITb OIMPE€ACJICHBI ITPpU
MOMOIIH MPOBEACHUS OTHOCUTEIBbHO MPOCTBIX SKCIIEpUMEHTOB. J{jisi abcopOiun yepes poToBYIO
MOJIOCTh YaCTO HEOOXOMMO YBEIHYUTD, HAPUMEP, [0 MEHBLISH Mepe yIBOUTD HIIH YTPOHTD,

A03Yy, NPpEAHA3HAYCHHYO IJId MHBEKIWU UJIN BBEACHUA YEPE3 }KCHYI[OLIHO-KI/IH.IGLIHBII\/'I TPAaKT.

B. Jlunuowuwvie uacmuyoi

iRNA, nanpumep, dsRNA, coriacHo HacToseMy U300pETEHHIO MOTYT OBITh
MIOJTHOCTBHIO MHKAICYJIMPOBAHbI B IMITUAHOM cocTase, Hanpumep, LNP unmm npyroit vactune Ha
OCHOBE HYKJIEMHOBAs1 KUCJIOTA-JIUIHI.

Hcnonpdyemoe B TaHHOM JOKyMeHTe BbipakeHre "LNP" OTHOCHUTCS K CTaOMIIbHOIM
4acTHULIE Ha OCHOBE HYKJIEMHOBOM KUCIOThI-unuaa. LNP, kak npaBuiio, coaepkaT KaTHOHHBIN
JIMITAL, HEKATHOHHBIN UK U JINITH, KOTOPBIN MPEeaynpekIaeT arperaryio YacTull (HarpuMep,

koHbrorat PEG-nunuy). LNP BecbMa IpUTrOAHBI A1 CHCTEMHBIX IPUMEHEHUH, TOCKOJIBbKY OHU
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XapaKTepU3YyIOTCs JUIUTENbHBIM BpEMEHEM JKU3HU B KPOBOTOKE ITOCIIE BHYTPUBEHHOM (1.V.)
MHBEKLUHN U HAKATUTMBAKOTCS B TUCTAIBHBIX YUaCTKaX (HAPUMEp, YUacTKax, (PUSHUECKH
OTHeNeHHBIX OT MecTa BBeaeHus1). LNP BkitouaroT "pSPLP", koTopas BkirOgaer
MHKAICYJIHPOBAHHBIN KOMIUIEKC KOHAEHCUPYIOLIEe CPEeACTBO-HYKIENHOBAsK KUCIOTA, KOTOPbIH
uznoxed B PCT ny6nukariu Ne WO 00/03683. HacTulibl COTJIaCHO HACTOSIIIEMY H300PETEHHIO
OOBIYHO MMEIOT CPEeIHHN TUaMeTp OT mpubm3uTeabHo S0 HM 1o mpubmusurensHo 150 HM,
yaie oT npubausutenbHo 60 HM 10 npubnusutesbHo 130 HM, Yaine oT npubnusutenbHo 70 HM
no npudmmurenbHo 110 HM, Hanbosee yacTo oT npudnu3nuTensHO 70 HM 10 MPUOIU3UTETBHO
90 HM, ¥ OHH SIBJISIFOTCSI MPAKTHYECKHA HETOKCHYHbIMU. Kpome TOro, HyKJIEHHOBBIE KUCIIOTHI,
KOTIa MPUCYTCTBYIOT B YaCTHUIIAX HA OCHOBE HYKJIEMHOBOM KHUCIIOTHI-JIUITHAA COTJIACHO
HacTOoALIeMY H300pPETEHHUI0, YCTOWYHBHI B BOJHOM PAaCTBOpPE K Pa3pYLICHUIO HYKJI€A30H.
YacTuubl HA OCHOBE HYKJIEMHOBOW KHCJIOTBHI-JIMINAA U CIIOCOO MX MONTYYEHHSI PACKPBIT,
Hanpumep, B nateHTax CIIIA NeNe 5976567; 5981501; 6534484; 6586410; 6815432;
nyonukanuu CHIA Ne 2010/0324120 u PCT nybnuxauuu Ne WO 96/40964.

B onHOM BapuaHTe OCYIIECTBJIEHHs] COOTHOIIEHHE JIUMTU/IA U JIEKApCTBEHHOT'O CPENCTBA
(cooTHOIEHUE Bec/Bec) (Hanmpumep, cooTHomenue junuaa 1 dSRNA) Oyner Haxonutcs B
auarnasone ot npudnmsutensHo 1:1 no npubmusurensrao 50:1, ot mpubmamsurensho 1:1 1o
npubnmsuTensHo 25:1, ot npubmmsurensHo 3:1 o npubmusutensHo 15:1, oT npuOIU3UTENBHO
4:1 no npubnusurenpHo 10:1, ot npubnusurenpHo 5:1 o npubmusutensHo 9:1 wnn ot
npubnmsuTensHo 6:1 mo mpubnusutensHo 9:1. J{nanasoHbl, MPOMEKYTOYHBIE 10 OTHOIIEHHIO K
NePEeUNCIICHHBIM BbILIE AHANa30HaM, TAKXKe PACCMATPHUBAIOTCS KAK YacTh HACTOSIIETO
N300peTeHus.

KaTroHHbIN TUITUA MOKET IPEACTaBIsTh coOoM, Hanpumep, xiaopun N,N-auomnenn-N,N-
numernnammonust (DODAC), 6pomun N N-nucreapun-N,N-numerunammonust (DDAB),
xyopun N-(I-(2,3-nnoneounoxcu)npornui)-N,N,N-rpumerunammonus (DOTAP), xnopun N-(I-
(2,3-muoneunokcu)nponi)-N,N,N-rpumerunammonust (DOTMA), N,N-numernn-2,3-
nuonemnokcu)nponuiaMud (DODMA), 1,2-nunnronennokcu-N,N-TumMeTrHiaMuHONpOnaH
(DLinDMA), 1,2-nunuHonenunokcu-N,N-mumerunamunonponad (DLenDMA), 1,2-
AVITHHONEMKapOamMomiokcn-3- numetmnamunonponas (DLin-C-DAP), 1,2-nunuHonennokcu-3-
(mumerunamuno)anerokcunpomnad (DLin-DAC), 1,2-nunnHonenIokcu-3-MophOTUHONPONIaH
(DLin-MA), 1,2-nununoseoun-3-gumerunamunonponan (DLinDAP), 1,2-nunuHonenaTio-3-
numetmnamuHonponad (DLin-S-DMA), 1-nuHoneonn-2-THHOIeUIOKCH-3-
numetrnamuHonponas (DLin-2-DMAP), xnopucrtyto conb 1,2-nuinuHonennokcu-3-
tpumeTnnamunornponana (DLin-TMA.Cl), xnopuctyro conb 1,2-aunuHoneon-3-
tpumeTnnamunonponasa (DLin-TAP.C), 1,2-gunuHonennokcu-3-(N-

metuinunepasuHo)npomnad (DLin-MPZ) unu 3-(N,N-nunnHonennaMmuHo)- 1,2-ponasanon
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(DLinAP), 3-(N,N-guonemnamuno)-1,2-nponauguon (DOAP), 1,2-nunuHonennokco-3-(2-N,N-
aumetunamuHo )3Tokcunponad (DLin-EG-DMA), 1,2- nununonenmnokcu-N,N-
numerunamunonponad (DLinDMA), 2,2-nununonenn-4-gumerunaMuaoMeTii-| 1,3 ]-nuokcomnan
(DLin-K-DMA) unu ero ananorwy, (3aR,5s,6aS)-N,N-numernn-2,2-nu((9Z,127)-okraneka-9,12-
nuenwn)terparuapo-3aH-muknonenTa[d][ 1,3 ]-nuokcon-5-amun (ALN100), (6Z,97,287,317)-
renraTpuakoHra-6,9,28,31-rerpaen- 19-un-4-(numerunamuno)oyranoar (MC3), 1,1'-(2-(4-(2-
((2-(6uc(2-ruapoKCHIOAEIINIT ) aMHUHO )3 THI )( 2-THAPOKCHIOAE LI )JaMHUHO )3 TUI )ITUTIEPA3HH- 1 -
wi)ytunazanauii)aunonekan-2-oi (Tech G1) unu ux cmech. KaTHOHHBIN TUMU MOXKET
comepkath OT npubau3uTensHo 20 Mo, % no npudausutensHo S0 Mo % uiu
npubnuzurespbHo 40 Mo % oT 0011ero conep:KaHus JIUMUAOB, TPUCYTCTBYIOIIUX B YaCTHLIE.

B npyrom BapuanTe OCyIIECTBIEHUS MOKHO UCIOJIb30BATh COEAUHEHUE 2,2-
TUIUHONEW-4-TUMETUIaMUHOSTIII-[ 1,3 ]-A1oKCcoIan 11st MoTy4eHusl HAHOYACTHUL] HAa OCHOBE
nurunaa-siRNA. Cunres 2,2- IUIMHONIEWI-4- TUMETUIAMUHOATIII-[ 1,3 ]-1MOKCOIaHa OIMCaH B
npensapuTenbHOi 3asBke Ha nateHT CIITA Homep 61/107998, nmonanHo# 23 okTsa6ps 2008 r.,
KOTOpPasi BKJIFOUEHA B JAHHBIN JTOKYMEHT MPU MOMOIIU CCHUIKH.

B onHOM BapuaHTe OCyIIeCTBICHHS YacTHLa Ha ocHOBe Jumuaa-siRNA Bkimrogaer 40%
2,2-nunuHoNenn-4-quMeTninaMuHosTHII-[ 1,3 ]-nuokcomnana; 10% DSPC; 40% xonectepuna; 10%
PEG-C-DOMG (MonbHBIH MPOLIEHT) ¢ pazMepoMm dacTull 63,0 £ 20 HM U COOTHOIIEHHUEM
SiIRNA/mumug 0,027.

HNoHn3upyemplit/ HeKaTHOHHBIH JIMIU MOXKET MPEACTABIATh COOON aHUOHHBIN MU
WM HEUTpaIbHBIN UMK, B TOM YUCIie, 0e3 OrpaHuyYeHHs, JucTeapori(ochaTHAUIXONUH
(DSPC), muoneoundocharuaumxonun (DOPC), nunansmuronndocdaruamnxonud (DPPC),
nuoneowndocharunuarmuuepu (DOPG), nunanemuronndocharunuirmuuepus (DPPG),
nuoneoun-pocharuaumtanoaamut (DOPE), manemutounoneomnpocharuaunxonun (POPC),
nanbmutousionieowtdocparunumranonamut (POPE), nunoneonn-¢pocharuauisTaHosaMuH-4-
(N-ManeuMugoMeTm)-ukIorekcas- 1 -kapookcmnar (DOPE-mal),
aunangsmutonngocharununstanonamud (DPPE), numupucronndochostanonamu (DMPE),
nucreapoui-pocharuaun-sranonamut (DSPE), 16-O-monomerun-PE, 16-O-gumernn-PE, 18-1-
tpanc-PE, 1-creapoun-2-oneonn-pocharunmmtanonamud (SOPE), xonecTeprH Wil UX CMeCh.
HexaTHOHHBII JTUMUA MOXKET COCTABIISITH OT MPUOIU3UTENHHO 5 Mot % 10 mpubausureabHo 90
Mo, %, mpubnuzurensHo 10 mon. % uinu npubnausuteabHo S8 Mo %, €Clii XONeCTepuH
BKJIFOYEH, OT OOIIEero conep kaHus JIUMUAOB, MPUCYTCTBYIOIIUX B YACTHIIE.

KonbrorupoBaHHbIi TUNUA, KOTOPBIN NPENATCTBYET arperaliy 4aCTHL, MOXKET
NPeACTaBIATh COOOM, HapUMep, KOHBIOTaT NOMu3TUIeHNMKOIb (PEG)-munun, B ToM uuce,
6e3 orpannuenust, PEG-gnampnrmnuepus (DAG), PEG-nunankunokcunpomn (DAA), PEG-

dochonunun, PEG-uepamun (Cer) uim ux cmecs. Konbstorar PEG-DAA MoskeT npeacTaBisiTh
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coboii, Hanpumep, PEG-nunaypunokcunponun (Ciz), PEG-mumupucrounokcurnpomnun (Cis),
PEG-punansmutunokcunponun (Cis) nunu PEG-nucreapunokcunponun (Cis).
KonbrorupoBaHHbBIN JTUNUA, KOTOPBIM NPEAYNPEXKAAET arperaliiio YaCTHLl, MOKET COCTABIIATh OT
0 mou. % o nmpubnuzutensHo 20 Mo, % wiu mpUOIU3NUTENBHO 2 MOJ. % OT 00LIero

COZiep KaHMsI IMMUAOB, IPUCYTCTBYIOLIUX B YaCTHILIE.

B HexoTOpBIX BapHaHTax OCYILECTBJIEHHs YaCTHIA HA OCHOBE HYKJIEMHOBON KHUCIIOTbI-
JIMTHA AOTIOJHUTENBHO BKJIFOYAET XOJIECTEPHH B KOJMYECTBE, HAIPHMED, OT MPUOIU3UTEIBHO
10 momn. % no mpubnusurensro 60 Mo, % winn npudnusnuTessHo 48 Mo % ot odmero
Comep KaHusI IMIHUAOB, IPUCYTCTBYIOIINX B YaCTHIIE.

CornacHo ogHOMY BapuaHTy ocyuectienus gunugoun NDI8-4HCI (MW 1487) (cm.
3asBky Ha nareHT CIITA Ne 12/056230, monanHytro 26 mapra 2008 r., KOTOpast BKIIFOU€Ha B
JaHHBIHA TOKYMEHT IPH TIOMOIIU CChUTKH), XojecTepuH (Sigma-Aldrich) u PEG-nepamun C16
(Avanti Polar Lipids) MOXHO MPUMEHATH 11 IOJTy4eHHUs HAHOYACTHLIBI HA OCHOBE JIUIIH/A-
dsRNA (m. e. vactuy LNPO1). MatouHble pacTBOpPbI KasKI0TO B 3TAHOJIE MOTYT OBITh MOJTy4€HbI
cnenyromum obpazom: NDI8, 133 mr/mur; xonecrepus, 25 mr/mi, PEG-uepamun C16, 100
mr/mi. Matounsie pactBopel ND98, xonecrepuna u PEG-niepamuna C16 MoxxHO 3ateM
00BEIUHSATh, HAITPUMEP, B MOJIIPHOM COOTHOILIeHNUHU 42:48:10. OObeuHEHHBIH JTATHIHbIH
PacTBOP MOKHO CMELINBATh C BOIHBIM pacTBopoM dsRNA (Hanpumep, B anerare Hatpus, pH 5)
TaK, 4YTOObI KOHEYHAsi KOHLIEHTPALHSI 3TaHOJA COCTABIIsIA MPUOIM3UTENbHO 35-45%, a KOHeuHas
KOHLIEHTpALHs alieTaTa HaTpHs cocTaBiisuia npudbmmsurensao 100-300 MM. Hanouactuiiel Ha
ocHoge yinnuna-dsRNA o6brdHO 00pa3yroTCss CAMONPOHU3BOJIBHO MPH CMELINBaHUU. B
3aBHCUMOCTH OT HEOOXOAMMOTO pacIpeneNeHns] YaCTHLI IO pa3Mepy MOMy4YEeHHYIO CMeCh
HAHOYACTHULl MOKHO SKCTPYAHPOBATH Uepe3 MoINKapOOHATHYIO MeMOpaHy (HarpumMep, ¢ mopamu
100 HM) mpy TOMOLIH, HAIIPUMED, SKCTPYyAepa ¢ TEPMOLMIUHAPOM, TAKOTO KaK SKCTpyaepa
Lipex (Northern Lipids, Inc). B HeKoTOpBIX Cilyuasix CTaguro SKCTPY3UH MOKHO IPOIYCTHTb.

VY naneHue 3TaHoNa U OJHOBPEMEHHas 3aMeHa Oydepa MOryT ObITh OCYLIECTBIICHBI, HAIPUMED,
IIpY MOMOIIHU HAIN3a WIIH TAaHTe€HIMAIbHON NOTOYHOH dunbTpauun. bydep MoKHO 3aMEHUTD,
Hanpumep, PpocharHo-coneBbM OydepHbiM pacTBopoM (PBS) ¢ pH npubnmusurensHo 7,
Hanpumep, pH npubnusurensHo 6,9, pH npubmusurensHo 7,0, pH npubnusurensho 7,1, pH

npubnmsurensHo 7,2, pH npubmusurensao 7,3 uinu pH npubnusurensHo 7,4
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Cocrasel LNPO1 onucanbl, HanpuMep, B MyOIUKalluy MeKIyHapoAHOH 3asaBku Ne WO
2008/042973, xoTOpast HACTOSIIIIMM BKJIFOUEHA TP IIOMOIIY CCHUIKH.

JlononHUTEIbHBIE MILTIOCTPATUBHBIE COCTABBI HA 0CHOBe JTUIUA-dsSRNA onucaHs! B
Tabmmue 1.

Taoauna 1

KaTHOHHBIH JTHIINA/HEKATHOHHBIH
JIMMHA/X0J1eCTePUH/KOHBIOTAT
PEG-nunupg

Coornomenue gunua:siRNA

HNonusupyempblii/KaTHOHHBII JTHITH

DLinDMA/DPPC/xonectepun/PEG-
SNALP- | 1,2-gunmuHonenuiokcu-N,N- cDMA

1 numetunamuHonponad(DLinDMA) (57,1/7,1/34,4/1,4)
aunuasiRNA ~ 7:1

XTC/DPPC/xonecrepun/PEG-
2,2 -MUANUHONEUIT-4- TUMETHIIAMUHOI THJI- cDMA

[1,3]-muokcoman (XTC) 57,1/7,1/34,4/1.,4

aunu siRNA ~ 7:1

2-XTC

XTC/DSPC/xonecrepun/PEG-DMG
2,2-MUNTAHONEUIT-4- TUMETHIIAMHUHOI THI-

LNPO5 57,5/7,5/31,5/3,5
[1,3]-nuokcomnan (XTC) .
qunug siRNA ~ 6:1

XTC/DSPC/xonecrepun/PEG-DMG
2,2 - TUIUHONIEUT-4-TUMETUIIAMUHOD THJI-

LNPO6 57,5/7,5/31,5/3,5
[1,3]-auokconan (XTC) )
s siRNA ~ 11:1

XTC/DSPC/xonecrepus/PEG-DMG
2,2-TANNHOJENI-4- TUMEe TUIIAMAHOS THJI-

LNPO7 60/7,5/31/1,5,
[1,3]-muokconan (XTC) )
sanug siRNA ~ 6:1

2,2-MUIMHONEeUI-4- TUMETHIIAMUHOS THJT- XTC/DSPC/xonecrepun/PEG-DMG
[1,3]-nuokcomnan (XTC) 60/7,5/31/1,5,

LNPOS
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yurmia:siRNA ~ 11:1

2,2-MUANUHONEUIT-4- TUMETHIIaAMUHOI THJI-

XTC/DSPC/xonecrepun/PEG-DMG

LNP0O9 50/10/38,5/1,5
[1,3]-muokcomnan (XTC) )
quru:siRNA 10:1
(3aR,5s,6aS)-N,N-qumerui-2,2-
ALN100/DSPC/xonectepun/PEG-
mu((9Z,127)-oxranexa-9,12- DMG
LNP10 -3aH-
AUCHILITETPArHAPO 50/10/38,5/1,5
uuksonenta[d][ 1,3 Jauokcon-5-amun .
murn:siRNA 10:1
(ALN100)
MC-3/DSPC/xonecrepun/PEG-
(672.,97,287,317)-rentaTpuakoHTa- DMG
LNP11 | 6,9,28,31-Trerpaen-19-un-4-
50/10/38,5/1,5
(mumernnamuHo)OyTanoat (MC3) i
qurnsiRNA 10:1
1,1-(2-(4-(2-((2-(buc(2-
Tech G1/DSPC/xonecrepun/PEG-
THIPOKCUAOICIIIT)AMHUHO )3THII )(2- DMG
LNP12 OKCHJOZIE aMHUHO)3 €pasuH-
THIPOKCUAOAEIIMII)AMUHO )3THIT ) TUITEPA3UH 50/10/38.5/1.5
1-un)stunazanguun)aunonekan-2-on (Tech .
i siRNA 10:1
Gl)
XTC/DSPC/xonecrepun/PEG-DMG
LNP13 | XTC 50/10/38,5/1,5
aunua siRNA 33:1
MC3/DSPC/xonectepun/PEG-DMG
LNP14 | MC3 40/15/40/5
o siRNA 11:1
MC3/DSPC/xonecrepun/PEG-
DSG/GalNAc-PEG-DSG
LNP15 | MC3
50/10/35/4,5/0,5
munug:siRNA 11:1
MC3/DSPC/xonectepun/PEG-DMG
LNP16 | MC3 50/10/38,5/1,5

murn siRNA 7:1
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MC3/DSPC/xonectepun/PEG-DSG
LNP17 | MC3 50/10/38,5/1,5
yunua:siRNA 10:1

MC3/DSPC/xonectepun/PEG-DMG
LNP18 | MC3 50/10/38,5/1,5
g siRNA 12:1

MC3/DSPC/xonectepun/PEG-DMG
LNP19 | MC3 50/10/35/5
aunua:siRNA 8:1

MC3/DSPC/xonectepun/PEG-DPG
LNP20 | MC3 50/10/38,5/1,5
o siRNA 10:1

C12-200/DSPC/xonectepun/PEG-
DSG

50/10/38,5/1,5

qnunu siRNA 7:1

LNP21 | C12-200

XTC/DSPC/xonecrepun/PEG-DSG
LNP22 | XTC 50/10/38,5/1,5
aunug siRNA 10:1

DSPC: nucteapona(ochaTUANIXONNH;
DPPC: IUNaTbMUTOUI(POCHATHAUIXOJINH,;
PEG-DMG: PEG-mugumupucrowitriuiepus (C14-PEG nunmu PEG-C14) (PEG co cp. moa.
Becom 2000);
PEG-DSG: PEG-muctupunriunepus (C18-PEG nimn PEG-C18) (PEG co cp. Mo Becom
2000);
PEG-cDMA: PEG-kap6amowui- 1,2- numupucronnokcunponuiamut (PEG co cp. Mo Becom
2000).
Cocrassl, conepskauiue SNALP (1,2-gunuHoneHmnokcu-N,N-TuMeTHIaMUHOTIPOTIaH
(DLinDMA)), ontucanbl B MeskayHaponHoi nmyonukaunun Ne W02009/127060, nogannoii 15
anpesst 2009 r., KOTOpast HACTOSILIUM BKJIFOYEHA [PU MOMOLIU CChUIKH.

Cocrasbl, copepxxamue XTC, onucansl, HanpuMep, B peasapuTenbHoil 3asske CIIA ¢
cepuitHbM Ne 61/148366, mopanHoit 29 sHBaps 2009 r.; npensapurensHoii 3asBke CIIIA ¢
cepuitabiM Ne 61/156851, momanHoit 2 mapta 2009 r.; npensaputenbHoii 3asske CIIA ¢

cepuitabiM Ne |, mopanHo# 10 urons 2009 r.; npensapurenbHoli 3asske CLIA ¢ cepuitHpiM
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Ne 61/228373, nomanHotii 24 urons 2009 r.; npensapurensHoii 3asaske CILIA ¢ cepuitHbIM

Ne 61/239686, nonanHoli 3 ceHTs0ps 2009 1., U MEKXAYHAPOAHOMH 3asiBKe

Ne PCT/US2010/022614, nonanxoii 29 staapst 2010 1., KOTOpble HACTOSILIUM BKJIFOUYEHBI IPU
MOMOLIY CCBIIKU.

Cocrassl, copepskamue MC3, onucansl, Hanpumep, B myOmukauun CIHIA
Ne 2010/0324120, nopannoit 10 urons 2010 r., monHOe conep:kaHue KOTOPOU HACTOSILIUM
BKJIFOYEHO MPU MOMOLIHU CCBUIKH.

Cocrasel, copeprxanue ALNY-100, onmcansl, HapuMep, B MEXITyHAPOIHOH 3asiBKE Ha
BbImauy nareHta ¢ HomepoM PCT/US09/63933, monanHoi 10 Hos0pst 2009 r., koTOpas
HACTOSIIIIMM BKJIFOUEHA MTPU MOMOLIH CChUTKH.

Cocrasel, copepaxatue C12-200, onucans! B npeasaputenbHoil 3asBke CIIA ¢
cepuiinbiM Ne 61/175770, nogannoit 5 mast 2009 1., U MEKAYHAPOIHON 3asiBKE
Ne PCT/US10/33777, nogannoii 5 mast 2010 r., KOTOpbIe HACTOSIIIUM BKIIFOUEHBI IIPU TIOMOLIN

CCBIJIKH.

Cunmes uOHU3UPYeMbIX/KAMUOHHBIX TUNUOO8

JIroGoe u3 coennHeHUH, HaNIpUMep, KATHOHHBIE JIMITUABI U T. I1., IPUMEHSIEMBIE B
YaCTHIAX HA OCHOBE HYKJIEMHOBOH KUCIIOTHI-JIUMNAA COTJIACHO HACTOSIIEMY H300PETEHHIO,
MOJKHO TOJTy4aTh NP MOMOIIH U3BECTHBIX METOANK OPTaHUYECKOrO CHHTE3a, B TOM YHCTIe
cnoco00B, OMUCAaHHBIX Oosiee MoAPOOHO B MpuMepax. Bee 3aMecTuresiu sIBISIOTCS TAKUMH, Kak
OTpenesieHO HIDKE, eCIM He YKa3aHO WHOE.

"Ankun" 03HaYaeT yriIeBOJOPOA C MPSIMOI LETbIO MJIH Pa3BETBIICHHBIHN, HELIMKITHYECKUH
WU LUKJIMYECKUH, HACBHILIEHHBIN an(aTHYeCKuil yriieBonopon, coaepxamuii ot 1 go 24
aTOMOB yriiepona. TUMHUYHbIE HACHIIEHHBIE AJIKHIIBI C TIPSIMO LIETIbIO BKITFOYAOT METUJI, STHII,
H-TIPONWJI, H-OyTHJI, H-IEHTHJI, H-TEKCHJI U T. 11, TOTAA KaK HACHIIEHHBIC PAa3BETBICHHBIC
AJIKWJIBI BKJIFOYAOT U3OMPOIUJI, BTOP-OyTHII, U300y THIL, TPET-OyTHII, H30TIEHTUI U T. T1.
TunuyHbIe HACBIEHHBIE TUKIMYECKUE aJTKUIIbl BKJIFOYAIOT LIUKJIOMPOINJ, LIUKJIOOYTHII,
LUKJIONIEHTHI, IUKJIOTEKCUJI U T. I1.; TOT/1a KaK HEHACHIIIEHHbIE IUKJINYECKUE aJIKHJIBI
BKJIFOYAIOT LIUKJIOTIEHTEHHIJT ¥ LIMKJIOTEKCEHIIT U T. T1.

"AnkeHnn" 03HAYAET KU, KOTOPBIH ONpeiesieH BhIIe, COAEPIKALINI 10 MEHbIIEH
Mepe OJJHY ABOMHYIO CBSI3b MEXIY COCETHUMH aTOMAaMHU yIiiepona. AJKEHUIbI BKIFOYAOT KaKk
LIHC-, TAK M TPaHC-U30Mephl. TUMHUYHBIE aTKEHUJIBI C TPSIMON HUTHIO U Pa3BETBIIEHHBIE
AJNIKEHWJIbI BKITFOYAKOT STUJICHWJI, IponuieHu, 1-Oytenun, 2-0yTenu, n3o0yTunenu, 1-
NIEHTEeHW, 2-TIEHTeHWI, 3-MeTWI- 1-0yTeHu, 2-MeTun-2-0yteHun, 2,3 -auMeTun-2-0yTeHu u

T. II.
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"AnkuHI" 03HaYaeT JF0OO0H aTKWIT WM AJIKEHIT, ONIPEIEIEHHBIC BbILIE, KOTOPbIE
JOTIOJIHUTENIBHO COZIEPIKAT IO MEHbIIEH Mepe OHY TPOMHYIO CBSI3b MEXKIY COCETHUMH aTOMaMU
yraepona. TUNUYHBIE ATKUHUIIBI C IPSIMOH LIETIBIO U PA3BETBJICHHBIC AJKIMHHJIbI BKIIFOYAOT
aleTUICHWT, MPONUHIWI, |-OyTuHMN, 2-0yTHHWN, 1-TIEHTUHWI, 2-TIEHTHHU, 3-MeTWI- 1 -0y THHWIT
UT I

"Aun" o3HavaeT 000 amKuI, aJKEHIT WK aTKMHUI, B KOTOPBIX aTOM yTjiepona B
TOYKE MPUCOSANHEHHS 3aMeIIeH OKCOrPYIIO, KOTopas onpeneseHa Hike. Hanpumep, -
C(=0)ankun, -C(=0)ankenun u -C(=0)ankuHUI NPEACTABISIOT OO0 alUIbHBIE TPYIIIIBL

"T"ereporukia" o3Hauaer 5-7-ujeHHOe MOHOLMKINYecKkoe miu 7-10-uneHHoe
OMLIMKIINYECKOE, FeTePOLIMKIMYECKOe KOJIbLIO, KOTOPOE SIBJISIETCS JIMOO HACHIIEHHBIM,
HEHACBIIIEHHBIM, JIN0O apOMAaTHYECKUM M KOTOPOE COMEP KUT 1 miu 2 rerepoatoma, He3aBUCUMO
BbIOpPAHHBIX U3 a30Ta, KUCJIIOPOAA U CEePhI, U T FeTePOATOMBI a30Ta U CePbl HEOOA3aTETBHO
MOTYT OBITh OKHUCJICHBI, & TE€TEPOATOM a30Ta HEOOsI3aTEIbHO MOXKET ObITh KBATEPHU3UPOBAH, B
TOM YHUCJIe OMLIUKIINYECKUE KOJIbLIA, B KOTOPBIX JFOOO0H U3 BBIIECTIEPEUNCIICHHBIX T€TEPOLKIIOB
CJIUT C OEH30JIbHBIM KOJIBLOM. [ eTepoLuKl MOXKET ObITh IPUCOETUHEH Yepe3 JFO0H reTepoaTromM
WM aTOM yryiepoza. I eTepOoLrKIIbl BKIIFOYAIOT reTePOAPUIIbI, KOTOPBIE ONPENETICHbBI HIKE.
I'eTepOnMKITBI BKIFOYAIOT MOP(OIMHUII, TUPPOTUAUHOHWII, TUPPOSTHIAHIII, TUTTePUIUHILI,
MUMEePU3HHII, THAAHTOWHHIJI, BaJePOJIAKTAMIIL, OKCUPAHII, OKCETAHII, TeTparuapodypaHm,
TETPAruaAPONUPAHUI, TETPATHIAPONUPUIUHII, TETPATUAPONPUMHUAUHII, TETPATUAPOTHODEHII,
TETPAruaAPOTHONUPAHIII, TETPATHAPOTUPUMUIUHII, TETPArHAPOTHOPEHMI,
TETPAruIPOTUONUPAHKII U T. TI.

Bripaskenus "HeoOs3aTeNbHO 3aMeIeHHbIH alkin", "Heo0s3aTeTbHO 3aMeIeHHbII
ankeHun", "HeoOsI3aTEIbHO 3aMeIEeHHbIN ankuHII", "He00sA3aTebHO 3aMeIleHHbIN alui" 1
"HeoO0s13aTeIbHO 3aMELEHHbIN TeTEPOLMKI" O3HAYAIOT, YTO MPHU 3aMEIIECHUH 110 MeHbIIEH Mepe
OJIMH aTOM BOJOPOJIa 3aMeHsIeTCs 3aMecTuTeneM. B ciydae okco-3amectutens (=0)
3aMeIIaTCs 1BA aTOMa BOJOPOaa. B CBsI3u C 3TUM, 3aMECTUTENN BKJIFOYAIOT OKCO, TaJIOTEH,
rerepoukd, -CN, -ORx, -NRxRy, -NRxC(=0)Ry, -NRxSO2RYy, -C(=O)Rx, -C(=0)ORX, -
C(=O)NRxRy, —SOnRx n -SOnNRxRy, rzne n pasusiercs 0, 1 unu 2, Rx u Ry sBnstorcs
OJMHAKOBBIMU HJIH PA3JIMYHBIMU M HE3aBHCHUMO MPENICTABISIOT COOOM BOIOPO, AJTKILT HITH
TeTePOLIMKJI, U KQXKIbII U3 YKA3aHHBIX 3aMECTUTENIEeH aJIKIIa U FeTepOLHMKIIA TOTOTHUTEIHHO
MOKET OBITh 3aMEIIeH OMHUM M HECKOJBKUMH 13 OKco, rajorena, -OH, -CN, ankuna, -ORx,
rereporukia, -NRxRy, -NRxC(=O)Ry, -NRxSO:Ry, -C(=O)Rx, -C(=0)ORx, -C(=O)NRxRy, -
SOnRx u -SOnNRxRy.

"T"anoren" o3Hauaet ¢rop, xyop, OpoM u Hox.

B HEeKOTOpBIX BapUaHTaxX OCYIIECTBJICHUS B CIOCO0AX COTJIACHO HACTOSIILEMY

N300peTeHNI0 MOXKeET OTpebOoBaThCs MPUMEHEHHE 3alUTHBIX Ipynn. Meronuka ¢
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HCTIOJIB30BAHNUEM 3aLUTHBIX IPYIIN XOPOLIO U3BECTHA CIIEIMAINCTaM B JaHHOH obnactu (CM.,
Hanpumep, Protective Groups in Organic Synthesis, Green, T.W. et al., Wiley-Interscience, New
York City, 1999). BkpaTie, 3aiuuTHbI€ IPYNIbl B KOHTEKCTE HACTOSIILETO H300pEeTEeHHs
IPEACTABIAIOT COO0I M0OYI0 rpyMIy, KOTOpask CHUXKAET UIH YCTPAHsSIEeT HeXKeNaTebHyI0
XHUMHUYECKYIO aKTUBHOCTD (DYHKIIMOHAIBHOM IPYMIIBL. 3alIUTHYIO TPYIITY MOKHO 1OOABISATh K
(GyHKIMOHANBHOI rpymie 1t OJOKUPOBAHUS €€ XMMHYECKOH aKTHBHOCTH BO BPEMsI
OTpeneseHHbIX PEaKIIMii, a 3aTeM yIalsITh C OTKPbITHUEM UCXOMHOM (PYHKIIMOHATBHOMN rpymrbl. B
HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS IPUMEHSIOT "3aIMUTHYIO IPYIIY AJIsl CITUPTOBOM
rpynmsl”. "3amuTHAs rpyma s COHPTOBOM Ipymmel" mpeacTasiser codoil modyro rpymy,
KOTOpast YMEHbIIACT UJIN YCTPAHACT HEXKEJIATCIIbHYHO XUMHUYECKYI0 aKTUBHOCTD CHPIpTOBOﬁ
(yHKLIMOHAIBHON IPyNIIbl. 3alIUTHBIE TPYIIIBI MOKHO HOOABISTH U YAAIATH IPU IIOMOLIH

METOJIMK, XOPOLIO U3BECTHBIX B IaHHOH 00nacTy.

Cunmes ghopmyner A
B HEKOTOpBIX BapHaHTaxX OCYINECTBJIEHHS YaCTHUIIbI HA OCHOBE HYKJIEMHOBOM KHUCJIOTHI-
JIMIHUJA COTJIACHO HACTOSIIEMY N300PETEHHIO COCTABJISAIOT IPU MOMOIIU KaTHOHHOTO JINMHAA

dopmybl A:
Rs
\
N—R,

—~

o_ o

PN

rne R1 u R2 He3aBHUCHMO NpeACTaBISIOT COOOH aJIKHII, ATKEHWIT WIIH AJIKUHHJI, TIPH 5TOM

Ry

Kbl He0Os3aTeTbHO MOXKeET OBITh 3aMelieH, a R3 u R4 He3aBUCHMO mpencTaBisitoT co0oi
Hu3Lmi ankmi wid R3 u R4 moryT ObITh coemnHeHb! ¢ 00pa3oBaHNEM HE00SA3aTeNbHO
3aMELICHHOIO reTePOLMKINYECKOrO KONbLia. B HEKOTOPBIX BapUaHTaxX OCYINECTBIEHUS
KaTHOHHBIH munup npeacrasisier codoit XTC (2,2-gununonenn-4-gumeruaaMuaodTui-[ 1,3]-
nuokconan). Kak mpasuiio, nmunua GopMynsl A, IPUBEISHHOH BbIIIE, MOKET OBITh MOJYYEH MPU
MOMOIIH CJIEAYOIIUX CXeM peakuuil 1 uiu 2, rae Bce 3aMeCTUTEINH ABJISIIOTCS TAKUMHU, KaK
OTIPEIEJICHO BBIIIE, €CJIM HE YKA3aHO HHOE.

Cxema 1
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Br OH

Q 1 Jpd
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Popmyiia A

C

Jlunun A, roe R1 u R2 HezaBucumo npencTaBisioT coO0H ankuil, alkeHu WK allKUHWL, [IPU
3TOM KaKAbIA HEOOS3aTeNIbHO MOKET ObITh 3aMelneH, a R3 u R4 He3aBuCHUMO NpencTaBisiioT
coboi Husmmi ankui i R3 u R4 moryTt ObITh coeuHeHbl ¢ 00pa3oBaHUEM HeOOs3aTeNbHO
3aMELICHHOIO reTePOLMKINYECKOrO KOJIbLIA, MOKHO NOJNYy4UTh corjacHo cxeme 1. Keron 1 u
Opomuz 2 MOKHO MPUOOPECTH UJTH MONYYUTh COMTIACHO CIOCO0aM, U3BECTHBIM OOBIYHOMY
CTHELIMATTUCTY B JaHHOU obsactu. Peakiust mexxny 1 u 2 maet ketanb 3. O6paborka ketans 3
amMuHOM 4 naet nunuasl popmydibl A. Jlununabst popmysibl A MOKHO TIPEBPATHUTD B
COOTBETCTBYIOIIYIO aMMOHUITHYIO COJIb IIPH ITOMOIIM OpraHndeckoii conu gopmynsl 5, rne X
npezacTaBiser coO0N aHMOHHBIM MPOTUBOMOH, BBIOPAHHBIN U3 rajoreHa, ruapokcuna, pocdara,

cyibdara Wiu T. I.

Cxema 2
— H* Rz
BIMg—R; + R,CN ———» o=<
R4
R3
\
/—(_/ o
O>(o

B kadecTBe anpTEepHATUBBI, HCXOAHBIN MaTepUal B BUJ€ KETOHA | MOXHO NMOJIy4YUTh
cornacHo cxeme 2. Peaktus ['puHbsipa 6 1 nuanug 7 MOKHO IPUOOPECTH WITH TTOJTYIHUTh

COTJIACHO Croco0am, N3BECTHBIM OOBIMHOMY CIIELIHAIIICTY B JaHHOH obnactu. Peakuus mexny 6
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u 7 naer ketoH 1. [IpeBpaienne keToHa | B COOTBETCTBYIOLINE UMb (OPMYJIbI A SBIISIETCS

TaKUM, KaK OMHUCAHO Ha cxeme 1.

Cunmes MC3

[Tony4yenne DLin-M-C3-DMA (t. e. (6Z,9Z,28Z7,317)-rentarpuakonra-6,9,28,31-
TeTpaeH- 19-un-4-(qumernnamMuHo)OyTaHOaTa) MPEACTABISIO cOOOM cneayromee. PacTBop
(62.,97,287.,317)-rentatpuakonta-6,9,28,31-rerpaen-19-ona (0,53 r), runpoxnopuna 4-N,N-
auMeTHaMrHoMacstHOH Kucnotsl (0,51 r), 4-N,N-numerunamusonupuanHa (0,61 r) u 1-otumn-
3-(3-mumetnnaMuHONponI)Kapoogunmuaa rugpoxnopuna (0,53 r) B nuxiaopmerane (5 mi)
riepeMelnBajIy P KOMHATHOW TeMIepaType B TedeHne HoYr. PacTBOp mpoMbIBai
pa3baBieHHON XJIOPUCTOBOIOPOIHOM KUCIIOTOM, 32 KOTOPOU ClIeZIoBall pa30aBIeHHbIH BOAHbII
pacTBop OukapOoHarta Hatpust. Opranudeckue (pakuy CyIIIN Haj O€3BOHBIM CyJIbhaToM
Maraus, GUIBTPOBAU U VAN PACTBOPUTEINb MPH MOMOIIN POTOPHOTO BAKYYMHOTO
ucnapuress. OCTaToK MPOIyCKaIu depe3 KOJOHKY ¢ cuiukareneM (20 r) ¢ mpuMeHeHneM
rpanuenTa smouposanus 1-5% meranon/auxnopMerad. @pakuuu, coaepkaliie OUNIEeHHbIH

MPOAYKT, OObEIUHSAIN U YAAISIIA PACTBOPUTEIND C TToJydeHreM OeciiseTHoro macina (0,54 r).

Cunmes ALNY-100

Cunres kerans 519 [ALNY-100] ocymecTBsui ¢ UCMONIb30BAHUEM CIIEAYIOIIEH CXEMBI

NHBoc NHMe NCbzMe NCbzMe NCbzMe
LAH Cbz-0Su, NE3 NMO, 0s04 .
— Ho HO
514 OH
515 516 517A s178°"
o = PTSA

0, == LAH, 1M THF o) N —
MezN"--<I - MerzN""<I
0 — S o AN—
519 518

Cunmes 515

K nepememannoii cycnensuu LiAIH4 (3,74 r, 0,09852 moust) B 200 mn 6e3sonnoro THF
B Byxropioii RBF (1 1) mennenno nobasisum pactsop 514 (10 1, 0,04926 monst) B 70 mn THF
npu 0°C B armocepe azora. ITocne 3aBepureHust 10OABIEHHUS PEAKLIMOHHYIO CMECh HarPeBaJIH
10 KOMHATHOM TEMITEPaTyphl M 3aTEM HarpeBalii 10 TEMIIepaTypbl BO3BpaTa (uierMbl B TEUEHNE
4 4. Teuenue peakuuu kKoHTpoauposau npu nomomu TLC. ITocne 3aBepiieHus peakiuu

(onpenensmu npu nomouu TLC) cmech oxaskaanu 1o 0°C 1 racHii NPy MOMOLIH aKKYPaTHOTO
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nobaBieHNs HaChIEHHOTo pacTBopa NaxSO4. PeakiinoHHyI0 CMech IepeMeIInBaIi B TeUeHue 4
4. IpU KOMHATHOH TemnepaType 1 oTunbTposbiBaii. OcraTok Xoporuo npomsisanu THF.
QuibTpaT U OCaAOK, MOJYYEHHBIN IPU MPOMBIBKE, CMEIIUBAIH, U pa3soauau 400 Ml quokcaHa
u 26 mi xkonu. HCl, u nepemermmpanu B TedeHre 20 MUHYT MPU KOMHATHON TEMIIEPATYpE.
Jleryuue BemecTBa OTTOHSIN B BAKYyMe C MOJyYEHUEM XJIOPUCTOBOIOPOAHOM conu 515 B BUne
Oenoro TBepaoro Bemectra. Beixoa: 7,12 r 1H-AAMP (DMSO, 400MI ut): 6= 9,34 (br, 2H), 5,68
(s, 2H), 3,74 (m, 1H), 2,66-2,60 (m, 2H), 2,50-2,45 (m, SH).

Cunmes 516

K nepememannomy pacrBopy coequnenus 515 B 100 mn cyxoro DCM B 250 mn
nsyxropusioit RBF nob6asmsuin NEt3 (37,2 mi1, 0,2669 monst) u oxnaxganu 1o 0°C B atmocdepe
asora. Ilocne mennennoro nodasnenus: N-(OeH3mIoKkcH-kapOOHMIIOKCH )-cyKunHnMuAa (20 T,
0,08007 momns) B 50 mu cyxoro DCM peakIMOHHOM cMecH TIO3BOJISIIM HArPEThCs IO KOMHATHON
temnepatypsl. [Tocne 3aBepiuenust peakuuu (2-3 4., onpenensnu npu nomoiu TLC) cmech
npombiBaiy nocneaosatenbHo 1 H. pactBopoM HCI (1 x 100 mit) 1 HACHIIIEHHBIM PacTBOPOM
NaHCO3 (1 x 50 mut). Opranudeckuii ciioi 3aTeM BbicymBanu Hax 0e3BoaH. NaxSO4 u
PacTBOPUTEJb BBINAPUBAIIU C NTOJNYUEHUEM HEOUHUILEHHOTO MaTepyasa, KOTOPbIi OYHIIAIN IPU
TIOMOIIY KOJIOHOYHOM XpoMaTorpaduu ¢ CUITUKarejaeM ¢ nojydeHueM 516 B BUIE JTUMKOMH
macchl. Beixom: 11 r(89%). 1H-SIMP (CDCI3, 400MI'n): & = 7,36-7,27(m, SH), 5,69 (s, 2H),
5,12 (s, 2H), 4,96 (br., 1H) 2,74 (s, 3H), 2,60(m, 2H), 2,30-2,25(m, 2H). LC-MS [M+H] -232,3
(96,94%).

Cunmesz 5174 u 5178

Huknonenren 516 (5 r, 0,02164 mons) pacTBopsiiy B pacTBope U3 220 M alleToHa U
Bonbl (10:1) B ogHorop:ioit 500 mut RBF u k Hemy noGasisuin N-metun-mopgonun-N-okcun (7,6
r, 0,06492 mons), 3a koTopbIM cienoanu 4,2 miu 7,6% pacteopa OsO4 (0,275 1, 0,00108 mosst)
B TpeT-OyTaHOJIe IpU KOMHATHOH Temnepatype. [Tocne 3aBepienus peakuuu (~ 3 4.) CMeCh
racuJIM MpH MoMoIIH godasienus Teepaoro NaxSO3 v MoMy4eHHY0 CMeCh MEPEMELITNBANIN B
TedeHue 1,5 4. mpu KOMHaTHOHU Temmneparype. Peakumonnyro cmech passoauan DCM (300 mun) u
npoMbIBasK BOo# (2 x 100 mut), mociie 4ero mpoMbIBaji HachIeHHbIM pacTBopoM NaHCOs (1
x 50 mn), Bomoii (1 x 30 M) U B KOHIIE coisiHbIM pacTBOpoM (1 x 50 mi). Opranudeckyro dasy
BbICyIIMBaau Haz Oe3BoaH. NaxSO4 U pacTBOpUTEND YAANSIN B BAKyyMe. B pe3ynbrate O4ucTKH
HEOYHINEHHOr0 MaTeprasia Py MOMOIIH KOJIOHOYHOH XpoMaTorpaduu ¢ CHITHKareiemMm
MOJTy4ajii CMECh TMaCTEPEOU30MEPOB, KOTOphIe pasaessuiy rpu nomomu npern. HPLC. Beixon: -

6 I HEOYHULIEHHOIO MPOAYKTA.
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517A - nuk-1 (Genoe TBeproe BemecTso), 5,13 1 (96%). 1H-AMP (DMSO, 400MI'ny): 6=
7,39-7,31(m, 5SH), 5,04(s, 2H), 4,78-4,73 (m, 1H), 4,48-4,47(d, 2H), 3,94-3,93(m, 2H), 2,71¢(s,
3H), 1,72- 1,67(m, 4H). LC-MS - [M+H]-266,3, [M+NH4 +]-283,5 npucyrcrayer, HPLC-

97,86%. CTepeoxuMHIO MOATBEPKAAIN PU MOMOLIU PEHTTEHOT PAMMBI.

Cunmes 518

IIpu nomolu npouenypsl, aHAJIOTHIHOM OMUCAHHOW JJIsi CUHTE3a coenuHeHus 503,
coenunenue 518 (1,2 r, 41%) nony4anu B Buae 6ecuserHoro macia. |H-AMP (CDCI3,
400MTI): 6= 7,35-7,33(m, 4H), 7,30-7,27(m, 1H), 5,37-5,27(m, 8H), 5,12(s, 2H), 4,75(m,1H),
4,58-4,57(m,2H), 2,78-2,74(m,7H), 2,06-2,00(m,8H), 1,96-1,91(m, 2H), 1,62(m, 4H), 1,48(m,
2H), 1,37-1,25(br m, 36H), 0,87(m, 6H). HPLC-98,65%.

Obwas npoyedypa ons cunmesa coeounenus: 519

PactBop coenunenust 518 (1 5kB.) B rekcane (15 mi1) 10OaBIIN MO KATUISIM K
oxJnaxaeHaomy Ha pay pactsopy LAH B THF (1 M, 2 sks.). ITocie 3aBepiuenus no0aBieHus
cmech HarpeBanu ripu 40°C B Teuenue 0,5 4., 3aTeM OMATh OXJIAKAAIN Ha JieasHo OaHe. CMech
aKKypaTHO FHIPOJU30BAIN HACHIIEHHBIM BOIHBIM Na2SO4, 3aTeM GuIbTPOBAIH Yepe3 LEIUT U
nepeBoarTH B Macyio. C MOMOIIBIO KOJIOHOUHOW Xpomarorpaduu nmonydanu yucroe 519 (1,3 1,
68%), koTopoe mony4anu B Buae decuernoro macia. 13C SAMP 6 = 130,2, 130,1 (x2), 127,9
(x3), 112,3, 79,3, 64,4, 44,7, 38,3, 35,4, 31,5, 29,9 (x2), 29,7, 29,6 (x2), 29,5 (x3), 29,3 (x2),
27,2 (x3), 25,6, 24,5, 23,3, 226, 14,1; MS c anekTpopacnbuieHHeM (+Ve): MOJEKYJISPHbII BeC
nnst C44HgoNO2 (M + H)+ Beramci. 654,6, obHapykeHHbII 654,6.

CocraBel, oyueHHbIe JTHOO0 NPHU IOMOIIN CTAHAAPTHOTO criocoda, Tndo npu noMomu
criocoba 6e3 HKCTPY3uH, MOXKHO XapaKTepHU30BaTh OAMHAKOBBIM 0Opa3oM. Hanpumep, cocrasel,
KaK MPaBUJIO, XapaKTEPU3YIOT TP MOMOLIH BU3YalIbHOTO 0CMOTpa. OHU JOJKHBI TIPENICTABIATh
coboii Oenecele MPo3paydHble PACTBOPEI, B KOTOPBIX HET arperaToB MM ocanka. Pazmep yactui u
pacmpesneneHye YacTuUll 10 pa3Mepy JUMHUAHBIX HAHOYACTHUL] MOSKHO U3MEPATH NPU MOMOLIH
paccesiHus CBETa ¢ MpUMeHeHneM, Hanpumep, Malvern Zetasizer Nano ZS (Malvern, CIIIA).
Pasmep yacTu goswkeH coctaBisaTh npuomusuTebHo 20-300 M, Hampumep 40-100 HM.
Pacnipenenenue 4acTuIl o pa3Mepy TOJDKHO ObITh OZHOBEPIIMHHBIM. OO0 KOHIIEHTPALIUIO
dsRNA B coctaBe, a Takke 3aXBaYeHHYIO (PPAKLIUIO ONMPEIeISFOT P MOMOLIH aHAJH3a C
uckmovenneM kpacurens. O6pasern cocraBieHHONH dSRNA M0OXHO HHKYOHPOBATh CO
ces3piBatromnMcst ¢ PHK kpacutenem, nHanmpumep Ribogreen (Molecular Probes), B mpucyrcTBun
WJIU IIPpU OTCYTCTBUU Pa3PYyLIAOIIEr0 COCTAB IMOBEPXHOCTHO-AKTUBHOI'O BEIIECTBA, HAIIPUMED
0,5% Triton-X100. O6myro dsRNA B cocTaBe MOXHO OIpeAessTh [0 CUTrHAy OT oOpasiia,

COIEepIKAIIEro MOBEPXHOCTHO-AKTUBHOE BEIIECTBO, MO OTHOLICHUIO K KATMOOBOYHOM KPUBOH.
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3axBaYeHHYIO (PPAKLHIO ONPEAEIISIOT MyTEM BIYUTaHUA conepskanus "cBodonHoi" dsRNA
(KOoTOpOE M3MEPEHO 110 CUTHANY ITPU OTCYTCTBUU NMOBEPXHOCTHO-aKTHBHOTO BEILECTBA) U3
obmero conepskanusi dSRNA. ITpouent 3axBauennoit dsSRNA, kak npasuiio, cocrasisiet > 85%.
Hnst coctaBa SNALP pa3smep yacTuil COCTABISIET IO MeHbIeH Mepe 30 HM, 110 MEHbINeH Mepe
40 uM, o MeHbIIel Mepe S0 HM, 1o MeHbInel Mepe 60 HM, TTo MeHbIel Mepe 70 HM, 1o
MeHblIeil mepe 80 HM, no MeHbLIel Mepe 90 HM, o MeHbLIel Mepe 100 HM, IO MeHbLIEH Mepe
110 um 1 o menbiuent mepe 120 um. [lonxoasimuit AMaNa3oH, Kak MPaBUIIO, COCTABJISIET OT
NpUOIH3UTENBHO MO MeHbIIeH Mepe SO HM 10 mpuOIH3UTENbHO Mo MeHbInel Mepe 110 HM, OT
NpUOIH3UTENBHO O MeHbIIeH Mepe 60 HM 10 NpUOIH3UTENBHO o MeHbInel Mepe 100 HM mn
OT MPUOIM3UTENBHO O MeHblIeH Mepe 80 HM 10 mpUOIH3UTEIbHO O MeHbIIeH Mepe 90 HM.

Komnoszuiun u coctasbl 1151 EPOPATBLHOrO BBEIEHHSI BKIIIOUYAKOT MOPOLIKH UITH
rpaHyJbl, MUKPOYACTHULIbI, HAHOYACTHLIBI, CYCIIEH3UH UM PACTBOPHI B BOJE UJIU HEBOAHOM
cpene, KarCyJibl, KeJaTUHOBbIE KaIlCyJibl, TAKETUKU C IIOPOIIKOM AJIsl IPUTOTOBJIEHUS] PaCcTBOPA,
TabyneTku wiu MuHUTa0IeTKH. HeoOX0IMMbIMH MOTYT OBITh 3aTyCTHTEIH, APOMATH3UPYIOIIHE
BEILECTBa, pa30aBUTENN, SMYJIbraTOPhl, AUCIEPTUPYIOIIHE CPECTBA UIIH CBSI3YIOIINE BEIECTBA.
B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUS MEPOPaIbHbIE COCTABBI SBJISIOTCA TAKUMHU, B KOTOPBIX
dsRNA, omucaHHble B HACTOSIIIIEM H300PETEHNH, BBOAAT B COYETAHUU C OTHUM WIIN
HECKOJIbKMMH BEIIIECTBAMH, CIIOCOOCTBYIOIIUMH IPOHUKHOBEHHUIO, TOBEPXHOCTHO-AKTHBHBIMU
BelecTsBa U xenaropamu. Ilogxoasuiyue NOBEpXHOCTHO-AKTUBHBIE BEIIECTBA BKIKOYAKOT XKUPHbIE
KHCJIOTBI W/WJIN MX CJIOXKHBIE SQHPBI WIIH COJH, YKEeITUHbIe KUCIOThI W/Win ux cond. [Tonxonsmue
JKEJTYHBIE KUCJIOTBI/COJIH JKETYHBIX KUCJIOT BKJIIOUYAIOT XeHOoe30KkcuxoneByro kuciaoty (CDCA)
U ypcoae3okcuxeHone3okcnxomeByro kuciaoty (UDCA), XoneByro KHCIIOTY, OeTHIPOXOJIEBYIO
KHCJIOTY, 1I€30KCUXOJIEBYIO KHCIIOTY, [NIFOKOXOJIEBYIO KHCIIOTY, ININKOXOJIEBYIO KUCIIOTY,
TJIMKOZI€30KCUXOJIEBYIO KUCIIOTY, TAYPOXOJIEBYIO KHCIOTY, TAYyPOAE30KCUXOJIEBYIO KUCIIOTY,
Taypo-24,25-muruapo-dy3uaar HaTpus U rukoauruapodysunar Harpus. [logxonsimue skupHble
KHCJIOTBI BKJIFOYAOT apaxXUAOHOBYIO KHCJIOTY, YHIEKAHOBYIO KHCIJIOTY, OJIEMHOBYHO KHUCJIOTY,
JIAyPUHOBYIO KHCJIOTY, KallpUJIOBYIO KHCJIOTY, KAIIPUHOBYIO KUCJIOTY, MUPUCTHHOBYIO KHCIIOTY,
NaJbMUTHHOBYIO KUCJIOTY, CTEAPUHOBYIO KUCJIOTY, JINHOJEBYIO KHCIIOTY, TUHOJIEHOBYIO
KHCJIOTY, TUKAIpaT, TPUKANpPaT, MOHOOJIEUH, AUy PHUH, MIHLEpUI-1-MOoHOKampar, 1-
A0AeLNIa3alUKIOTeNTaH-2-0H, alWIKAPHUTHH, alWIXOJIUH WX MOHOTTIMLIEPU, AUTIHULEPU
WK UX (hapMaLeBTUYECKH MPUEMIIEMYIO COJIb (HapuMep, HaTpHeBYIO ). B HEKOTOPBIX
BapUaHTaX OCYINECTBICHUS UCTIONB3YIOT KOMOMHALIMY BELIECTB, CIOCOOCTBYIOIIHX
NPOHUKHOBEHUIO, HAIIPUMEp, KUPHBIE KHCIOTHY/COH XKUPHBIX KUCJIOT B KOMOMHALINH C
YKEITYHBIMU KUCIIOTaAMH/COJISIMH JKEITUHBIX KHCIOT. OMHOHM MILTIOCTPaTUBHON KOMOMHAIEH
SIBJII€TCS] HATPHUEBAsl COJIb JIAyPUHOBON KUCIIOTHI, KanpuHoBoi kucioTel 1 UDCA.

I[OHOJ'IHI/ITGJ'H::HBIG BCIICCTBA, CHOCO6CTBy1'OH_[I/Ie IMPOHUKHOBCHUIO, BKJIFOYAKOT MOJIMOKCUITUJICH-
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9-naypunosslii 3¢up, monuokcusTuieH-20-uerunopsbiil 3¢pup. dsSRNA, onucaHHble B HACTOSIIIEM
N300peTeHNnH, MOTYT OBbITh 1OCTABJIEHBI IEPOPANIbHO, B hOpMe IrpaHyJI, B TOM YHCIIE YaCTHL,
BBICYLIIEHHBIX paclbUIEHUEM, UM B KOMIUIEKCe ¢ 00pa30BaHNEM MHUKPO- MJIM HAHOYACTHII.
Kommekcoobpasyromue cpenctsa aist dsSRNA BKITIOUAIOT MOJM-aMUHOKHCIIOTBI, TTOJIMUMUHBI,
MOJMAKPHUJIATBL, MONHUATKUIAKPUIIATBI, MOJHOKCITAHbI, MOJHATKUILUAHOAKPUIIATH,
KaTHOHM3UPOBAHHBIE BHIIbI KETATHHA, AIbOYMUHBI, BUIbI KpaxMalia, akpHiaThl,
nojustuneHrukosu (PEG) u Buabl kpaxmana; noauankuiainuanoakpunatel, DEAE-
IMPOU3BOAHBIC MMOJIMUMHHBI, IMOJUTYJIaHbI, BUAbI HEJJIFOJIO3bl U BUbI KpaxmMalia. HOI[XOI[SIH_[I/IC
KOMITJIEKCOOOPa3yIoLIie CPEACTBA BKIIOYAOT XUTO3aH, N-TPHMETHIXUTO3aH, MOIU-L-T13uH,
MOJIMTUCTUAWH, TOJIMOPHUTUH, MOJUCIICPMUHDBI, IIPOTAMUH, NOJTUBUHUJITTUPUINH,
noyuruoamsTiamuHomermnTUIeH (PTDAE), monnaMuHOCTHPON (HanpuMep, N-aMHUHO),
noau(MeTHINHAHOAKPUJIIAT), NOMH(3TUIILHAHOAKPUIIAT), MOMH(Oy THIILIaHAKPUIIAT),
nojiu(m300yTIIILHaHaKpuiaT), nonu(usorekcunnuanoakpunat), DEAE-merakpunar, DEAE-
rekcunakpunar, DEAE-akpunamun, DEAE-ans6ymun u DEAE-nekcTpaH, nonuMeTHiakpuiar,
nojiurekcunakpuiatr, nojau(D,L-monounyro kuciory), conoaumep DL-MonouHo# 1 riinkoneBoi
kucaotel (PLGA), anerunat u nonmustineHrmkonb (PEG). Ilepopanbabie coctasel oyt dsSRNA
U UX Mojiy4eHue onucanbl moapoOHo B matente CIIIA Ne 6887906, mybiukauuu CIITA
Ne 20030027780 u matente CIIIA Ne 6747014, xaxaplii U3 KOTOPBIX BKJIIOUEH B TAHHBIN
JOKYMEHT ITPH MTOMOIIY CChUTKH.

KoMmnosuiuu u cocTaBbl ISl MAPEHTEPATbHOTO, HHTPAAPEHX UMATO3HOTO (B TOJIOBHOM
MO3T), HHTPaTeKAIbHOIO, HHTPABEHTPHUKYJISIPHOTO WM BHYTPHUITIEYEHOYHOTO BBEEHHSI MOTYT
BKJIFOUaTh CTEPHIIbHBIE BOAHbIE PACTBOPBI, KOTOPBIE TAK)XKe MOTYT coneprkath Oydepsl,
paz0aBuTENH U Apyryue COOTBETCTBYIONIE NO0OABKH, TaKHe KaK, 0€3 OrpaHHYeHHUs], BeIeCTBa,
CTIOCOOCTBYIOIIHE MPOHUKHOBEHHIO, COEIMHEHNS-HOCUTENH U Ipyrue (papmareBTHIeCKH
npueMiIeMble HOCUTENN UM HaIlOJHUTEIIH.

dapmalieBTHUECKIE KOMITIO3UIIMH COTJIACHO HACTOSINEMY H300PETEHHIO BKIIOYAIOT, Oe3
OrpaHUYEeHHUs], PACTBOPBI, SMYJILCHH U COZIEPKAl1e JTUIOCOMbI COCTaBbl. Takue KOMIO3ULIUU
MOTYT OBITh ITOJIyHYEHbI U3 Psiia KOMIIOHEHTOB, KOTOpPbIE BKIIFOYAIOT, Oe3 OrpaHU4eHus,
NpeABAPUTENBHO MOJyYEeHHBIE )KUAKOCTH, CAMOSMYJIbTUPYIOIUECs TBEPAbIE BELECTBA U
CaMO3MYJIBIUPYIOILUECS MOJYTBEpPAbIE BELIeCTBA. B 4acTHOCTH, MPENNOYTUTENbHBIMU SIBJISFOTCS
COCTaBBI, KOTOpPbIE [[EJICHANPABJICHHO BO3ACHCTBYIOT HA MEUSHb MPU JICYCHUH 3a00IeBaHUN
MEYCHU, TAKHNX KaK reriaToKkapuuHOMa.

®dapmareBTHYECKIE COCTaBbl COTJIACHO HACTOSIIEMY H300PETeHHUI0, KOTOPBIE B LEJISX
yI00CTBa MOTYT HAXOAHUTHCS B BUZE €ANHUYHOMN JIEKAPCTBEHHOH (POPMBI, MOXKHO MOJy4aTh
COTJIaCHO TPpaAULIMOHHBIM METOAUKAM, XOPOLIO U3BECTHBIM B q)apMaHeBTquCKOﬁ

IMPOMBIIIJICHHOCTH. Takue METOAVKHU BKIIIOYAKOT CTAAWIO NPUBCACHUSA daKTUBHBIX UHIPEAUCHTOB
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BO B3auMojelcTBue ¢ GpapmanieBTHUECKUM((apMalieBTUIECKUMHI ) HOCUTeNeM(HOCUTEISIMU ) UITH
HarosHuTeneM(HanoaHuTensIMu). Kak npasuio, COCTaBbl ONYYalOT MyTEM PAaBHOMEPHOT'O U
TIIATEJLHOIO NPUBEEHNs aKTUBHBIX HHIPEAUEHTOB BO B3aUMOAEHCTBHE C SKUIAKUMU
HOCHUTEJISIMU WJIH MEJIKOU3MENbYEHHBIMU TBEPIBIMU HOCUTENIIMU UJIH U TEMH, U IPYTUMH, &
3aTeM, PH HeOOXOIUMOCTH, PUAAHHS IPOAYKTY (HOPMBL.

KoMmo3uiiuiu corjacHO HaCcTOSIEMY H300PETEHHIO MOTYT OBbITh COCTaBJIEHBI B JIFOOOM U3
MHOTHX BO3MOXKHBIX JIEKAPCTBEHHBIX (OPM, KaK, HAIIPUMep, 0e3 orpaHuyueHns TabIeTKy,
KaIICYJIbL, JKEJTaATUHOBbIE KaTICYJIbL, JKUAKUE CHPOTIBL, TUITACTUYHbIE T'eJIH, CYITIO3UTOPHU
KIM3Mbl. KOMIO3UIMK COTTIACHO HACTOSIIIEMY H300PETEHHUIO TaK)Ke MOTYT ObITh COCTABIICHBI B
BUJIE CYCIIEH3Hi1 B BOJHOH, HEBOJHOMN WJIM CMELIaHHOU cpene. Bonnele cycnensuun
JOTOJIHUTENIBHO MOTYT COZIEPKATh BEIECTBA, KOTOPBIE MTOBBIIAIOT BSI3KOCTDb CYyCIIEH3UH, B TOM
qHCiIe, HalpuMep, KapOOKCHMETHIILIEIITION03Y HaTpust, copOuT n/mnu nexcrpad. CycneHsus

TAKIKE MOXKET COACPIKATDh CTa6I/IJ'[I/ISaTOpr.

C. Jlonoanumensnuie cocmasbsi
i. Omynvcuu

Komnosuiuu cornacHo HaCTOsIIEMY H300PETeHUIO MOTYT OBITh ITOJYYEeHbI U
COCTaBJICHBI B BHJIE SMYJIbCUN. DMYJIbCHH, KaK MPABUIIO, SABJISIOTCS T€TEPOr€HHBIMA CUCTEMAMU
OJTHOM KUIKOCTH, TUCTIEPTUPOBAHHOM B APyroi B popMe Karesek, TuaMeTp KOTOPbIX OObIUHO
npesbimaet 0,1 Mk (cM., Hanpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery
Systems, Allen, LV., Popovich NG., and Ansel HC., 2004, Lippincott Williams & Wilkins (8th
ed.), New York, NY; Idson B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199; Rosoff B Pharmaceutical
Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York,
N.Y., Volume 1, p. 245; Block B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker
(Eds.), 1988, Marcel Dekker, Inc., New York, N.Y., volume 2, p. 335; Higuchi et al. B
Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa., 1985, p. 301).
DMy JIbCHHU YaCTO MPEACTABIIIOT COOOM ABYX(ha3HbIe CUCTEMBI, COACPIKALINE JIBE
HeCMeIlnBaeMble JKuIKue (asbl, TINATENFHO MepeMelIaHHbIe U AUCTPErUPOBAHHbIE OJTHA B
npyroii. Kak npaBuiio, SMyJIbCHH MOTYT OBITh 3MYyJIbCHUSIMH IO THITY JIUOO "Boaa B Macie" (w/o),
6o "macno B Boae" (o/w). B Tex ciydasix, korna BoaHas (asa sBISETCsS MEJIKOPACIbIJIEHHOH B
ob1mmem obbemMe MacisTHOH (pas3bl ¥ AMCTIEPrHPOBAHHON B BUAE MEJIbYANIINX KalleleK B HeM,
TOTZA MOJyYEeHHYI0 KOMITO3ULIMIO Ha3bIBAIOT AMYJIbCHEH MO TuMy "Boaa B Macie" (w/0). B
Ka4eCTBE aJIbTEPHATUBBI, B TEX CJIy4asx, KOraa MacisiHas (asa sBJsIeTCs: MEeJIKOPACIbIICHHOH B
obuiem oObemMe BOTHOM (a3bl U AUCTIEPTUPOBAHHON B BUIE METbYAIINX KarejeK B HeM, TOr/ia

NIOJTyYEHHYI0 KOMITO3UIMIO Ha3bIBAIOT AMYJIbCHEH 10 Ty "Macio B Bope" (0/w). OMyJIbCHH
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MOTYT COIEPKATh AOTOHUTEbHbIE KOMIIOHEHThI BIOOABOK K AUCIIEPTUPOBAHHBIM (a3am u
AKTHBHOE JIEKAPCTBEHHOE CPENICTBO, KOTOPOE MOKET MPUCYTCTBOBAThH B BUIE PacTBOpa JHOO B
BOZIHOM (haze, MacysiHOM (haze MO0 KaK TAKOBOE B KAUECTBE OTAEIBHOM (hasbl.
dapmareBTHYECKIE HAIOJHUTENH, TAKHE KaK SMYJIbraTOpbl, CTAOMIIN3aTOPbI, KPACUTENH U
AHTUOKCHIAHTBI, MOTYT MPUCYTCTBOBATh B 3MYJIbCHUSIX TP HEOOX OTUMOCTH.
dapmareBTHYECKHE SMYJIbCUH TaKKe MOTYT MPEACTABIIATh COO0I MHOKECTBEHHBIE SYMYJIbCHH,
KOTOpBIE COCTOSIT U3 OoJiee ueM AByX (a3, Takue Kak, HalpuMep, B CIydae SMYJIbCHHA MO THITY
"macno-B-Boze-B-macie" (0/w/0) u "Boma-B-macie-B-Boae" (w/o/w). Takue ClOKHbIE COCTaBbI
94aCTO 00ECIIEYUBAIOT OMPEIEIEHHBIE TIPEUMYIIECTBA, KOTOPBIE HE 00ECTIEYUBAIOT MPOCTHIE
ABYXKOMITOHEHTHBIC SMYJIbCUU. MHO>keCTBEHHbIE OMYJIbCUH, B KOTOPBIX OTACIJIbHBIC MACJISTHBIC
KarnejJbKy SMYJIbCUU O/W BKJIFOHAOT MaJICHbKUE BOAHBIC KAIlI€JIbKHU, COCTABJIAOT SMYJILCUIO
W/0/W. AHaJIOTUYHO 3TOMY CHCTEMA MACJISTHBIX KalleJieK, 3aKIF0UeHHAsT B KAIUIsIX BOJIbI,
CTaOMJIM3UPOBAHHBIX B MACJISTHON qucnieprupyromei gasze, odecrneynBaeT 3MyJIbCHIO 0/W/0.

OMyJIBCUH XapaKTEPU3YIOTCSI MAJIOH TEPMOAMHAMUYECKON YCTOHUNBOCTBIO JTHOO ee
orcyTcTBHEM. YacTo TUCTIeprUpOBaHHAS HITH JUCTiepcHast (ha3a 3MyJIbCHH XOPOLIO
IUCTIEPTUPOBAHA B IUCTIEPCUOHHOMN MM IUCTIEPTHPYIOINel (a3e U MOANEPKUBAETCS B TAKOH
(bopMe mpu MOMOIIH 3MYJIbI[ATOPOB WK BSI3KOCTH cocTaBa. JIrobas asza smynbcuu MOKET OBITh
HOJTyTBEPIOI WJIH TBEPAOH, KaK U B CIydae MOJ0OHBIX SMYJIbCHU MAa3€BbIX OCHOB U KPEMOB.
Jlpyrue criocoObl cTabuIH3auny SMYJIbCHH OXBATBIBAIOT IPUMEHEHHE MY JIbIaTOPOB, KOTOPBIE
MOTYT OBITh BKJIFOYEHBI B JTIOOYIO a3y SIMyJIbCHU. IMYJIIbraTOPhI B LIEJIOM MOTYT OBITh
pa3acii€Hbl HA YE€THIPE KATCTOPUU . CUHTCTUUECCKUE TOBEPXHOCTHO-AaKTUBHBIC BEIIECTBA,
BCTPEYAIOIIUECS B IPUPOJE IMYJIbraTOphl, a0COPOILIMOHHBIE Oa3bl U BBICOKOUCTIEPHbIEC TBEP/IbIC
Bemiectsa (cMm., Harpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems,
Allen, LV., Popovich NG., and Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New
York, NY; Idson, B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,
Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199).

CHHTeTHYeCKHEe MOBEPXHOCTHO-AKTHBHBIE BEIECTBA, TAKIKE U3BECTHBIE KaK
cyp(hakTaHTBI, HAILTH IUPOKOE MPUMEHEHHE B COCTABE SMYJIBCHIA, M UX PACCMATPHUBAJIH B
nurepatype (cm., Hanpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems,
Allen, LV., Popovich NG., and Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New
York, NY; Rieger, 8 Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988,
Marcel Dekker, Inc., New York, N.Y ., volume 1, p. 285; Idson, B Pharmaceutical Dosage Forms
Lieberman, Rieger and Banker (Eds.), Marcel Dekker, Inc., New York, N.Y., 1988, volume 1, p.

199). IToBepXHOCTHO-aKTHBHBIE BEIECTBA OOBIYHO SIBJISIOTCS aM(pUPUIBHBIMEI U COTEPIKAT

2

ruapodunsayo u ruapododHyro yacte. CooTHoeHNe ruapodrIbHON 1 ruapodobHoi

IPUPOJBI TOBEPXHOCTHO-aKTHBHOIO BEIECTBA HA3bIBAIOT rupounuaHbM Oanancom (HLB), u
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OHO SIBJISIETCS [IEHHBIM MHCTPYMEHTOM B pacIipefielleHH Ha KaTerOpuH U BeIOOpe
NIOBEPXHOCTHO-aKTUBHBIX BEINECTB ITPU MOJTy4Ye€HUH COCTaBOB. [[0BEpXHOCTHO-aKTHBHbIE
BEIECTBA MOXHO KJIaCCU(DUIIMPOBATh HA PA3JINUHbIE KJIACCHL, UCXOA U3 MPUPOIBI
ruapoUIbHON IPyIIBl. HEMOHHbIE, AHUOHHBIE, KATUOHHBIE U aM(pOTEpHBIE (CM., HATIPUMED,
Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV., Popovich NG.,
and Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York, NY Rieger, B
Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker,
Inc., New York, N.Y., volume 1, p. 285).

Berpeuaromuecs: B pupozie SMyJIbraTopbl, HCIIONIb3YEMbIe B COCTaBaX SMYJIbCHI,
BKJIFOUAIOT JIAHOJIMH, ITYETTMHBIA BOCK, pochaTuibl, TELUTHH U ryMMHapaduk. AGCOpOLrIOHHbIE
0a3bl, Takue Kak Oe3BOAHBIN JAHONMH U THAPOGUIBbHBIN Ba3eNnH, 001ana0T ruapoUIbHBIMU
CBOHCTBaMH, TaK YTO OHU MOTYT BIIUTBIBATh BOZy ¢ 00pa3oBaHUEM dMYJIbCUI W/0, TIPH 3TOM
COXpaHsisi CBOIO MOJYTBEPAYIO KOHCUCTEHIMIO. MeIKOoU3MenbYeHHbIE TBEP/bIE BEIECTBA TaAKXKe
HCTIONIB30BAIN B KA4ECTBE MOIXOSINX 3MYJIbraTOPOB B OCOOEHHOCTH B KOMOUHALINY C
NIOBEPXHOCTHO-aKTUBHBIMH BEIIECTBAMU U B BA3KHUX Mpenaparax. OHU BKIIOYAIOT MOJISIPHBIE
HeopraHu4eckue TBep/ible BeleCTBa, TAKHUE KaK TUAPOKCUABI TSKEJIbIX METAJIOB,
HepazOyXaroIue IIIMHBL, TAKHEe KaK OEHTOHUT, aTTaIlyJIbIUT, TEKTOPUT, KAOJIHH,
MOHTMOPUJIJIOHUT, KOJUIOMIHBIN CUIMKAT aJIFOMUHUS U KOJJIOUHBIN aIFOMOCUJINKAT MarHus,
MUTMEHTHI U HETIOJSIPHBIE TBEPbIE BEIECTBA, TAKHE KaK YIIepOoa WM ININLEpUiIa TpUCTeapar.

Bonbiioe pasHooOpasne HeAMYIbIUPYIOLINX MATEPHUAIIOB TAKXKE BKIIIOYAIOT B COCTABBI
SMYJIbCUH, U, TEM CaMbIM, OHH YJIYYIIAIOT CBOWCTBA dMYJIbCcHH. OHU BKJIIOYAIOT JKUPBI, Macla,
BOCKH, JKUPHBIE KUCIIOTBI, )KUPHBIE CIIUPTHL, JKUPHbIE CIOKHBIE S(QUPDI, YBIAKHUTEIH,
ruapoduIbHbIE KOJUTONIBI, KOHCepBaHTHI M aHTHOKcHAaHThI (Block B Pharmaceutical Dosage
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y.,
volume 1, p. 335; Idson B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.),
1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199).

I'uapodunbHbIE KOTOUABI UM THAPOKOJUIOUAB! BKIIIOYAIOT BCTPEYAOIINECS B IPUPOE
CMOJIbI U CHHTETUYECKHE TTOJUMEPBI, TaKUe KaK MoIucaxapuabl (HanpuMep, ryMMuapaduk, arap,
aJITUHOBYIO KHCJIOTY, KappareHaH, ryapoByIO KaMelb, KaMelb Kapaiii U TparakaHr),
IIPOU3BOJIHBIE LIEIUTEOJIO3bI (HAIIpUMep, KapOOKCHMETHIILEIUTION03Y U
KapOOKCHITPOIMIILEIUTIOJIO3Y ) M CHHTETHYECKIE MOJUMEphI (HarpuMep, KapOoMephl, POCThIe
3(UPBI LEJUTION03bI H KapOOKCUBUHIIIOBBIE MOMHMepbl). OHU AUCTIEPTUPYIOTCS MM HAOYXAKOT B
BOJIE ¢ 00pa30BaHNEM KOJUIOUIAHBIX PACTBOPOB, KOTOpPbIE CTA0MIIN3UPYIOT 3MYJIbCUH ITyTEM
o0pa3zoBaHUs KpenKuX Mesk(a3HbIX IUIEHOK BOKPYT KamnesieK JUCIIePTHPOBAaHHOM (a3bl U ImyTeM

TIOBBIIICHHUS B3KOCTH TUCTIEPCUOHHON (pasbl.
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ITocKONbKY 3MYJIBCUU YaCTO CONEPIKAT HEKOTOPOE KOJHMUYECTBO HHIPEIUEHTOB, TAKUX
KaK yTJIeBOAbL, O€KH, CTepoibl U (PochaTHabl, KOTOPBIE MOTYT JIETKO MOANEPKUBATH POCT
MUKPOOOB, TO TAKHE COCTABBI YACTO BKJIFOYAOT KOHCEPBAHTHI. [IIMPOKO UCTIONB3yeMbIe
KOHCEPBAHThI, BKJIFOUEHHBIE B COCTaBbI YMYJIbCH, BKIIIOYAIOT MeTUIIapadeH, nponuimnapadeH,
YeTBEPTUYHBIE COJIM AMMOHHS, OCH3AIKOHHS XJIOPH], CJIOKHBIE 3QHUPBI M-THAPOKCHOESH30HHON
KUCJIOTHI U OOPHYIO KUCJIOTY. AHTHOKCHIAHTBI TaK:Ke OOBIMHO HOOABISIFOT K COCTABAM 3MYJIbCHIA
IUTsL IPEeayTIPEKASHHS pa3pylieHus coctasa. Mcnonb3yemble aHTHOKCUIAHTBI MOTYT OBITh
JIOBYIIKaMH CBOOOMIHBIX PAIUKAJIOB, KaK, HAMPUMED, TOKO(EPOIIbI, aTKHUII TajIaThl,
OyTHJIMPOBAHHBIN THAPOKCUAHU30JI, Oy THIIUPOBAHHBINA THAPOKCUTOIYOJI, HITH
BOCCTAHOBHTEJISIMH, TAKUMH KaK aCKOPOMHOBAsSI KUCJIOTAa U METaOUCYIb(PUT HATpUS, U
CHHEPrUCTaMHU aHTUOKCHIAHTOB, TAKUMU KaK JIMIMOHHAsI KHCJIOTA, BHHHAS KUCJIOTA U JICLIUTUH.

[IpumeHeHue COCTaBOB AIMYJIbCUI OCPEACTBOM AEPMATOJOTHUECKOTO, MEPOPATBHOTO U
MapEeHTEPATBHOTO MyTeH 1 COCOOBI MX MOJY4eHUsT ObLIH PACCMOTPEHBI B IUTEpAType (CM.,
Hanpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV,
Popovich NG., and Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York, NY;
Idson B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel
Dekker, Inc., New York, N.Y., volume 1, p. 199). CocTaBbl 5MyJIbCHIT [IsI TEPOPATTBHOM
JDOCTAaBKH OU€Hb NIMPOKO MPUMEHSIOT U3-32 YA00CTBA COCTABJICHUS, & TAKIKE C MO3HLNU
s dexTrBHOCTH MpH abcopOuuu u buogoctynuoctu (cM., Hanpumep, Ansel's Pharmaceutical
Dosage Forms and Drug Delivery Systems, Allen, LV., Popovich NG., and Ansel HC., 2004,
Lippincott Williams & Wilkins (8th ed.), New York, NY; Rosoff B Pharmaceutical Dosage
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y.,
volume 1, p. 245; Idson B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.),
1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 199). CnaburenbHble cpencTsa Ha
OCHOBE MHHEPAJIbHBIX MaCeJI, ’KUPOPACTBOPUMbBIE BUTAMHHBI H ITUTATEJIbHBIE TIPENapaThl C
BBICOKUM COJIEPYKAHUEM KHPA SIBJIFOTCS OHUMHU M3 MaTEPHAJIOB, KOTOPbIE OOBIYHO BBOASIT
NEPOPATBHO B BUIE IMYJIBCHHA O/W.

ii. Mukposmynscuu

B onHOM BapuaHTe OCYIIECTBIEHHS HACTOSIIETO M300peTeHrs] KoMMO3ui iRNA u
HYKJIEHHOBBIX KMCJIOT COCTaBJIEHbI B BUJIE MUKPOAIMYJIbCUN. MUKPO3MYJIbCUST MOKET OBITh
omnpeneeHa Kak CUCTEMa BOAbI, Macja 1 aM(pupUIHLHOTO BEIIeCTBA, KOTOpasi sIBJISETCS
OTIENbHBIM ONTUYECKH H30TPOIHBIM U TEPMOTUHAMHYECKN YCTOMYUBBIM JKHUIKHUM PaCTBOPOM
(cm., Hanpumep, Ansel's Pharmaceutical Dosage Forms and Drug Delivery Systems, Allen, LV,
Popovich NG., and Ansel HC., 2004, Lippincott Williams & Wilkins (8th ed.), New York, NY;
Rosoff B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel

Dekker, Inc., New York, N.Y., volume 1, p. 245). OObIMHO MUKPOSMYJIbCUU MPEACTABIISIFOT
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co0O0# CUCTEMBI, KOTOPBIE MOJYYAOT MyTEM CIIEPBa AUCIIEPTUPOBAHMS Mac/ia B BOJHOM
pPacTBOpE MOBEPXHOCTHO-aKTUBHOTO BEINECTBA, a 3aTeM JO0aBJIEHHSI JOCTATOYHOIO KOJMYECTBA
YEeTBEPTOrO KOMIIOHEHTA, KaK MPABUIIO, CIIMPTA CO CPEAHEH [UTMHOMW LeNH C MOJyYeHHEM
NPO3pavHOi cucTeMbl. Takum 00pa3oM, MUKPO3IMYJIbCHH TaKke ObUTH OMHCAHBI KaK
TEPMOIUHAMUYECKU YCTONUNBBIC, H30TPOMUYECKU YUCThIE TUCTIEPCHUU JIBYX HECMEIIMBAEMbIX
KUIKOCTEH, KOTOpPbIe CTA0MITN3UPYIOTCS MeK(pa3HBIMH TIEHKAMH TOBEPXHOCTHO-aKTHBHBIX
monekys (Leung and Shah, B Controlled Release of Drugs: Polymers and Aggregate Systems,
Rosoff, M., Ed., 1989, VCH Publishers, New York, pages 185-215). MukposmMyibCuu 0OBIYHO
MOJTyYarOT IMyTeM OOBEIMHEHHSI OT TPEX O MATH KOMIIOHEHTOB, KOTOPbIE BKJIFOUAIOT MACJIO,
BOJIY, TIOBEPXHOCTHO-aKTHBHOE BEIIECTBO, BTOPUYHOE IMOBEPXHOCTHO-aKTHBHOE BEIECTBO H
37eKTpOoNUT. T, SIBJISETCS I MUKPOSIMYJIbCHS 3MYJIbCHEH 1o Ty "Boza B Macie" (w/0) HiH 1o
Tuny "Macno B Boge" (0/w), 3aBHCUT OT CBOMCTB HCIIONIB3yEMOT0 Maciia U IIOBEPXHOCTHO-
AKTHBHOT'O BEIIECTBA U OT CTPYKTYPbI M T€OMETPUIECKOH YITAKOBKHU MOJISIPHBIX TOJIOBOK U
YTII€BOJOPOIHBIX XBOCTOB MOJIEKYJI TOBEPXHOCTHO-aKTUBHOTO BemecTsa (Schott B Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa., 1985, p. 271).

AKTUBHO H3y4ajics (PEeHOMEHOJIOTUYECKHUH MOIXOJ C UCIOIb30BaHUEM (ha30BBIX
AWarpamm, ¥ ¢ ero MOMOIIBIO CIIEUATNCTAME B JaHHOW 00acTH OBUTH MOJTyYeHbI OOLIHPHBIE
JaHHBIE O TOM, KaK COCTaBJIATb MUKPOIMYJILCHH (CM., HanpuMep, Ansel's Pharmaceutical
Dosage Forms and Drug Delivery Systems, Allen, LV., Popovich NG., and Ansel HC., 2004,
Lippincott Williams & Wilkins (8th ed.), New York, NY; Rosoff B Pharmaceutical Dosage
Forms, Lieberman, Rieger and Banker (Eds.), 1988, Marcel Dekker, Inc., New York, N.Y.,
volume 1, p. 245; Block B Pharmaceutical Dosage Forms, Lieberman, Rieger and Banker (Eds.),
1988, Marcel Dekker, Inc., New York, N.Y., volume 1, p. 335). Ilo cpaBHeHuUto ¢
TPATULIMOHHBIMHU 3MYJIbCUSIMA MUKPOIMYJIbCHU UMEIOT MTPEUMY IECTBO CTAOMITU3ALINH
BOJIOHEPACTBOPHUMBIX JIEKAPCTBEHHBIX CPEJICTB B COCTABE TEPMOAMHAMHYECKH YCTONUUBBIX
Karesiek, KOTopbie 00pa3yrTCs CAaMOMPOU3BOJIBHO.

[ToBepXHOCTHO-aKTHBHBIE BEIECTBA, UCIIOIb3YEMbIE B MOJYYCHUH MUKPOIMYJIbCHUH,
BKJIFOUAIOT O€3 OrpaHHYeHHUs] HOHHBIE TOBEPXHOCTHO-AKTUBHBIE BEIECTBA, HEHOHHBIE
NOBEPXHOCTHO-aKTUBHBIE BelecTBa, Brij 96, MOIHMOKUITUIIEHONEHIOBbIE 3D HPBI, CIOKHbIE
3(UPBI KUPHBIX KUCJIOT U MOJMTIHLEPHUHA, TeTpariulepruHa Mononaypat (ML310),
teTpariuuepuna Mmonoojeat (MO310), rekcarnuuepuna moHoosieat (PO310), rekcarnuuepuna
nenraoneat (PO500), nekarnuuepuna moHokanpat (MCA750), nexkarnuiepuHa MOHOOJIeaT
(MO750), nexarnuuepuna cexsuoneat (SO750), nexarnunepuna nexaoneat (DAO750)
OTHENBbHO WM B KOMOWHAIIUH C BTOPUYHBIMH MTOBEPX HOCTHO-aKTHBHBIMHU BEIIIECTBAMH.
BroputiHoe MOBEpXHOCTHO-aKTHBHOE BELIECTBO, OOBIMHO SIBJISTFOIIEECS] CITUPTOM ¢ KOPOTKOM

LIeTbI0, TAKUM KaK 3TaHOJ, 1-nponanon u 1-OyTaHomn, CiTy>KuT Ui yBeTHYeHNs Meska3zHON
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TEKy4eCTH MyTeM IMPOHUKHOBEHUS B IUICHKY U3 MOBEPXHOCTHO-AKTUBHOTO BELIECTBA U
COOTBETCTBEHHO CO3/IaHMSI HEYITOPSAOUEHHOMN TIEHKU M3-3a MyCTOrO MPOCTPAHCTBA,
00pa3yIOLIErocst CPpenu MOJIEKYJT TOBEPXHOCTHO-aKTUBHOTO BetecTBa. OTHAKO MUKPO3MYJIbCUN
MOTYT OBITh MMOJIy4€HbI 0€3 TPUMEHEHHUs] BTOPUYHBIX TOBEPXHOCTHO-AaKTUBHBIX BEIIECTB, U B
JTaHHOM 00JIACTH U3BECTHBI CAMO3MYJIBIUPYIOIIHUECS] CUCTEMbI MUKPO3MYJIbCHI Oe3 CriupTa.
BonHoii pa3oif, kak mpasmio, 63 orpaHuueHHs MOXKeT ObITh BOJIA, BOIHBINA PACTBOP
JeKapcTBeHHOTO cpeacTna, rautepus, PEG300, PEG400, momurianmepyHbl, MPOMIICHTJIUKOIN 1
NPOM3BOAHBIE STUJIEHIITUKOJA. MacsiHas pa3a MOKeT BKITFO4YaTh Oe3 OrpaHUYeHHUsT MaTepUabl,
takue kak Captex 300, Captex 355, Capmul MCM, cnoxHble 3UpPbI KUPHBIX KUCIOT,
cpennenenouednbie (Cs-Ci2) MOHO-, M- U TPUTITULIEPUABI, TOJTUOKCHITUIIMPOBAHHBIE CJIOMKHBIE
3(UpPBI JKUPHBIX KUCIOT U TIMLEPUIIA, JKUPHBIE CIIUPTHI, MOJUIIUKOTH3HPOBAHHbIEC TIULIEPHIBI,
HACBIIIEHHbIEC MOJUTITUKONN3UpOoBaHHble Cs-CiorIiuepuabl, pacTUTEIbHbIC Macyia U
CHJINKOHOBOE MacJIO.

MHUKpPO3MYJIbCUU TIPEACTABISIFOT OCOOBIM UHTEPEC C TOUKH 3PEHHS] PACTBOPUMOCTH
JIEKapCTBEHHOTO CPEACTBA U MOBBIIEHHOH a0COpOLIMHU JIEKAPCTBEHHBIX CpeacTB. JIunuaHble
MUKPOIMYJIbCHH (KaK O/W, TaK U W/0) ObLTH MPEASIOKEHBI AJIs1 YBEITUUEHUS NEPOPaTbHOMN
OMOIOCTYITHOCTH JIEKAPCTBEHHBIX CPEICTB, BKIFOUas MenTH bl (cM., Hanpumep, narent CIIIA
NeNe 6191105; 7063860; 7070802; 7157099; Constantinides et al., Pharmaceutical Research,
1994, 11, 1385-1390; Ritschel, Meth. Find. Exp. Clin. Pharmacol., 1993, 13, 205).
MuUKpo3IMyJIbCHH 00€CTIEYHBAIOT MPEUMYIIECTBA B BUIE YJIYULIEHHOH PaCTBOPUMOCTH
JIEKapCTBEHHOTO CPEJCTBA, 3aLUThI JIEKAPCTBEHHOT'O CPEACTBA OT (DEPMEHTATUBHOTO FHIPOJIH3a,
BO3MOJKHOTO yBeJIM4eHUs1 aOCOpOLIMY JIEKAPCTBEHHOTO CPEICTBA 3a CUET MHIYLIMPOBAHHBIX
MOBEPXHOCTHO-aKTHBHBIM BEIECTBOM M3MEHEHUH TeKy4eCTH MeMOpaH U MPOHUIIAEMOCTH,
yno0OcTBa mony4yeHusi, ynodcTBa nepopagbHOrO BBEACHHUS MO CPABHEHUIO C TBEPAOH
JIEKapCTBEHHOW (POPMOIA, YIYUIIEHHOW KIIMHUYECKOH NEeHCTBEHHOCTH U MOHWKEHHOM
TOKCUYHOCTH (CM., Haripumep, nateHT CIHIA NeNe 6191105; 7063860; 7070802; 7157099;
Constantinides et al., Pharmaceutical Research, 1994, 11, 1385; Ho et al., J. Pharm. Sci., 1996,
85, 138-143). HacTo MUKPOIMYJIECHH MOTYT 00OPa30BBIBATHCS CAMOIMPON3BOJIBHO, KOTIAa UX
KOMITOHEHTBI OOBEIUHSIIOT MPH TEMITEPATYPE OKPYIKAIOIIEH cpeqbl. ITO MOKET OBITh B
0COOEHHOCTH MPEUMYIIECTBEHHBIM, KOTTIa COCTABIISIIOT TEPMOJIA0HIIbHBIE JIEKAPCTBEHHBIE
cpenctsa, nentuasl wiv iIRNA. Mukposamyibcun Takxke Obitd 3¢ ek TUBHBIME MPU
TpaHCAEPMaJIbHON TOCTaBKE aKTUBHBIX KOMIIOHEHTOB KaK MPU KOCMETUYECKHX, TaK U MPH
(apmaneBTHYECKHX pUMeHeHusx. [Ipeanonaraercs, 4To KOMIIO3UIUH U COCTAaBBI
MUKPOIMYJIbCHIA COTJIACHO HACTOSIIEMY U300peTeHHI0 OyayT CocoOCTBOBATh MOBBILIEHHOMN
cucreMHOI abcopbumu iIRNA 1 HYKJIEHHOBBIX KHUCIIOT U3 JKEJTyJOYHO-KUIIEYHOrO TPAKTA, a

TAKKe YJIy4IIaTh JIOKAJIbHOE KJIETOYHOE noriomenrue iIRNA 1 HyKJIEeHHOBBIX KUCJIOT.
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MUKpO3MYJIBCHH COTJIACHO HACTOSIIEMY H300PETEHHIO TaK)Ke MOTYT COAepKaTh
JOTIOJTHUTEJIbHBIE KOMIIOHEHTHI U T0OaBKH, Takue kak copobutanmonocreapart (Grill 3), Labrasol
U BELIeCTBa, COCOOCTBYIOIIME MPOHUKHOBEHHIO, AJIS YIIyUIIEHHUs] CBOMCTB COCTaBa U 1S
noBbIiteHus: abcopouun iIRNA 1 HyKJIEHHOBBIX KHCJIOT COTJIACHO HACTOSIIIEMY H300PETEHUIO.
BermecTtBa, ciocoOCTBYrOIINE MPOHUKHOBEHHUIO, UCIIONb3YEMbIE B MUKPO3MYJIbCHSIX COTJIACHO
HACTOSIIIEMY H300PETEHHUIO, MOTYT KJIACCU(UIIMPOBATHCS, KaK MPUHAIEKAINE K OTHOH U3
ISITH OCHOBHBIX KaTE€rOpUH: MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, JKUPHbIE KUCIIOTBI, COJTU
JKEJTYHBIX KUCJIOT, XeJIaTHPYIOIHe CPECTBA U HEXeIaTHPYIOIUe BEIeCTBa, OTIHMYHbIE OT
NoBepXHOCTHO-akTUBHBIX BemmecTs (Lee et al., Critical Reviews in Therapeutic Drug Carrier
Systems, 1991, p. 92). Kaxkaplii U3 3THX KJIacCOB ObLT pACCMOTPEH BHILIIE.

iii. Mukpoyacmuyui

CpencrBo Ha ocHoBe IRNA coriacHO HacTosAIIeMy H300pETEHHIO MOKET OBITh BKIIFOYEHO
B YaCTHUILy, HAIIPUMeEP, MUKpOUYacTULy. MUKPOYACTHLIBI MOKHO TOJIy4aTh MPH MOMOIIH CYLIKH
pacmplIeHHEeM, HO TaK)K€ MOJKHO MOJIy4aTh IPYTUMH CIIoco0amHy, B TOM 4HCIe THOPUIN3aIeH,
BBIIIAPUBAHKUEM, CYIIKOH B IICEBOCKIKEHHOM CJIO€, CYIIKOH B BaKyyMe WJIH NP IOMOLIH
KOMOUMHALIUY 3TUX METOIMK.

iv. Beugecmea, cnocobcmsyioujie NpOHUKHOBEHUIO

B onHOM BapmaHTe OCYIIECTBIECHHUS B HACTOSINEM H300pETEHNH IIPUMEHSIOT
pasHOOOpa3HbIe BEIECTBA, CIOCOOCTBYIOLINE POHUKHOBEHUIO, JUIsT BO3IEHCTBHS Ha
3¢ PEKTUBHYIO TOCTABKY HYKJIEHHOBBIX KHCJIOT, B 4aCTHOCTH 1IRNA, B KOXKY JKMBOTHBIX.
BONBUIMHCTBO JIEKaPCTBEHHBIX CPEICTB MPHCYTCTBYIOT B PACTBOPE KaK B HOHM3MPOBAHHOM, TaK
U B HEMOHU3MPOBaHHOH popmax. OnHaKO, KaK MPABHIIO, TOJIBKO JKUPOPACTBOPHUMBIE HITH
nunoduIibHbIE JIEKapCTBEHHBIE CPEACTBA JIETKO MPOXOAT Yepe3 KiIeToUHble MeMOpaHsl. briio
YCTaHOBJIEHO, YTO Ja’ke HeTUNO(HUIbHbIE JEKAPCTBEHHBIE CPEICTBA MOTYT IPOXOAMTH Uepes
KJIETOYHBIE MEMOpaHBI, €CJI1 MeMOpaHa, uepe3 KOTOPYI HeoOXOIMMO MpoiTH, obpaboTaHa
BEIECTBOM, CIIOCOOCTBYIOIIUM IMPOHUKHOBEHHIO. BrobaBok k ciocobcTBoBanuio auddys3un
HEeJTUMO(pUIBHBIX JEKaPCTBEHHBIX CPEACTB Uepe3 KJIETOUHble MeMOpaHbI BELIeCTBa,
CIOCOOCTBYIOLIHE MPOHUKHOBEHHIO, TAKKE MOBBIIAIOT MPOHULIAEMOCTD JUIsl TUMOPUIBHBIX
JIEKapCTBEHHBIX CPE/CTB.

BemecTtsa, criocobCTByrOIME MPOHUKHOBEHUIO, MOXKHO KIIACCH(UIIMPOBATD KaK
NpUHAJUIEeKALHE K OJHON U3 MSATH OCHOBHBIX KATETOPHIA, T. €. MOBEPXHOCTHO-aKTHBHBIE
BEIECTBA, JKUPHBIE KUCJIOTBI, COJIH JKEIUHBIX KHCIIOT, XeJIaTHPYIOIIUe CPECTBA U
HEXeJATPUYIOLINE BeIeCTBa, OTJINYHbIE OT IIOBEPXHOCTHO-aKTUBHBIX BEIIECTB (CM., HAIIPUMED,
Malmsten, M. Surfactants and polymers in drug delivery, Informa Health Care, New York, NY,
2002; Lee et al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, p.92). Kaxxnpiii u3
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BBILIEYKA3aHHBIX KJIACCOB BEIIECTB, CIOCOOCTBYIOIINUX MPOHUKHOBEHHIO, OMTUCAH HIDKE OoJee
noapoOHoO.

IToBepXHOCTHO-aKTUBHBIE BelllecTBa (WK "cypdakTaHThI") ABIAIOTCA XUMHUECKUMHU
CTPYKTYPHBIMH €IUHHUIIAMH, KOTOPBIE IIPU PACTBOPEHUH B BOAHOM PACTBOPE CHUKAIOT
MOBEPXHOCTHOE HATSHKEHHE PACTBOPA MM MeK(a3HOE HATSIKEHHE MEXKTy BOAHBIM PACTBOPOM U
APYTOi JKUAKOCTBIO, B pe3ysbrate vero abcopoius iRNA uepes CIU3UCTYIO MOBBIIIAETCS.
Bno0aBok K COJISIM JKETUHBIX KHCIIOT U JKUPHBIM KHUCJIOTaM, STH BELIeCTBa, CIOCOOCTBYIOIINE
NPOHUKHOBEHHUIO, BKIIFOYAIOT, HAITPUMED, JIaypUJICyIb(aT HaTpUsi, MOJHOKCUITHIIEH-9-
JaypUIIOBBIN 3 UP U MONTMOKCHAITHIICH-20-1eTHIIOBbIH 3¢up (cM., Hanpumep, Malmsten, M.
Surfactants and polymers in drug delivery, Informa Health Care, New York, NY, 2002; Lee et
al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, p.92) u nepdropupoBanHbie
smynbenn, Takue kak FC-43. Takahashi et al., J. Pharm. Pharmacol., 1988, 40, 252).

Pa3Hoo0Opa3HbIe KUPHBIE KUCIOTHI U UX MPOU3BOIHBIC, KOTOPBIE NEHCTBYIOT KaK
BEIIECTBA, CIIOCOOCTBYIOIIUE MPOHUKHOBEHHIO, BKJIFOYAIOT, HAIPUMED, OJEMHOBYIO KHCIIOTY,
JIAYyPUHOBYIO KUCJIOTY, KAIIPUHOBYEO KUCJIOTY (H-IE€KAHOBYIO KHCJIOTY ), MUPUCTHHOBYIO
KHCJIOTY, TAIbMUTHHOBYEO KHUCJIOTY, CTEAPUHOBYIO KUCJIOTY, TUHOJIEBYIO KHCIIOTY,
JIMHOJICHOBYIO KUCJIOTY, JUKAIPAT, TPUKAMPAT, MOHOOJIEHH (1-MOHOOIEOMIT-pall-TIIULEPHH),
IWJIAYyPUH, KaPUJIOBYIO KUCIIOTY, apaXUAOHOBYIO KHCIIOTY, TIIMLEpUH- 1 -MOHOKamnpar, 1-
IOJEIMIa3aLUKIIOTeITaH-2-0H, allJIKAPHUTHUHBIL, allMIIXOJIHHBI, X C120aJKUIOBbIE CIOKHbBIE
3¢upsl (HamprMep, METUIIOBBII, H3OMPOMUIIOBIN U TPET-OyTHIIOBBIN)  UX MOHO-
OUTTULEPHUbI (T. €. OJieat, JaypaT, Kanpar, MUPHUCTAT, MajJbMHUTAT, CTeapaT, IWHOJIeaT U T. 11.)
(cm. Harmpumep, Touitou, E., et al. Enhancement B Drug Delivery, CRC Press, Danvers, MA,
2006; Lee et al., Critical Reviews B Therapeutic Drug Carrier Systems, 1991, p.92; Muranishi,
Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33; El Hariri et al., J. Pharm.
Pharmacol., 1992, 44, 651-654).

Qusnonornueckast poJib JKEIUU BKIFOYAET COASHCTBIE B paclpeneIeHuu u abcopouuu
JUNUIOB U KUPOPACTBOPUMBIX BUTAMUHOB (CM., Haripumep, Malmsten, M. Surfactants and
polymers in drug delivery, Informa Health Care, New York, NY, 2002; Brunton, Chapter 38 B
Goodman & Gilman's The Pharmacological Basis of Therapeutics, 9th Ed., Hardman et al. Eds.,
McGraw-Hill, New York, 1996, pp. 934-935). PazHble npupoiHbIe COJU JKETUHBIX KUCJIOT U UX
CHHTETHYECKHE POU3BOIHbIC NEHCTBYIOT KaK BEIIECTBA, CIIOCOOCTBYIOIINE MPOHUKHOBEHHIO.
Taxum 0O6pa3om, BeIpakeHHE "COH JKETYHBIX KHCIOT" BKJIFOUYAET JIFOObIE BCTPEUYAIOIIUECS B
NPUPOJIE KOMIIOHEHTBI JKEJTYH, a TAK)KE JIOObIe M3 UX CUHTETHYECKUX MPOU3BOIHBIX.
[Moxxonsiiue CoJu KeTUHBIX KUCJIOT BKJIIOUAIOT, HAIPUMEP, XOJEBYIO KUCIOTY (MK ee
(hapMaLeBTUYECKH MTPUEMJIEMYIO HATPUEBYIO COJIb, XOJIAT HATPUS ), AETUAPOXOJIEBYIO KHUCIIOTY

(merumpoxomat HaTpPUsl), AE30KCHXOJIEBYIO KUCIIOTY (JI€30KCHUXOJIaT HATPHS), TIIFOKOXOJIEBYIO
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KUCJIOTY (TTIFOKOXOJIAT HATPHs), MINKOXONIEBYIO KUCIOTY (TJIMKOXOJIAT HATPHUS),
TJIMKOJIE30KCUXOJIEBYIO KUCIIOTY (TJIMKOJE30KCUXONIAT HATPHUs ), TAYPOXOJIEBYIO KUCIIOTY
(TaypoxonaT HaTPHs), TAyPOAEC30KCHXOJIEBYIO KUCIIOTY (TaypOAE30KCUXOJIAT HATPHs),
X€HO/I€30KCHXOJIEBYIO KUCIIOTY (XEHOAE30KCUXONAT HATPUs), YPCONE30KCUXOJIEBYIO KUCIOTY
(UDCA), Taypo-24,25-nurunpo-dysunar (STDHF) natpus, raukonurunpody3uiat HaTpus 1
nojuokcuITIIeH-9-1aypuinossii 3¢up (POE) (cm., Hanpumep, Malmsten, M. Surfactants and
polymers in drug delivery, Informa Health Care, New York, NY, 2002; Lee et al., Critical
Reviews B Therapeutic Drug Carrier Systems, 1991, page 92; Swinyard, Chapter 39 B:
Remington's Pharmaceutical Sciences, 18th Ed., Gennaro, ed., Mack Publishing Co., Easton, Pa.,
1990, pages 782-783; Muranishi, Critical Reviews B Therapeutic Drug Carrier Systems, 1990, 7,
1-33; Yamamoto et al., J. Pharm. Exp. Ther., 1992, 263, 25; Yamashita et al., J. Pharm. Sci.,
1990, 79, 579-583).

XenaTHpyOLIe CPeACTBa, UCIOIb3yeMble IPUMEHUTENIBHO K HACTOSIIEMY
N300peTeHNIO, MOXKHO ONpPENEeNNUTh KaK COeTUHEHNUs], KOTOpbIE YIAISIOT HOHBI METalIa U3
pacTBOpa myTeM 00pa3oBaHUs KOMIUIEKCOB C HUMH, B pe3yJipTare dero abcopbuust iRNA depes
CJIM3UCTYIO MOBBIIAETCA. B OTHOIIEHNN X PUMEHEHHSI B KAUECTBE BELIECTB,
CIIOCOOCTBYIOLIMX ITPOHUKHOBEHHIO, B HACTOSIIEM H300PETEHHH XEeNaTHPYOLIHe CPEACTBA
00J1a1ar0T TOMOHUTEIbHBIM [TPEUMYIIIECTBOM, TAKXKE BBICTYIIAsl B KAUECTBE HHTHOUTOPOB
JIHK a3bl, mockosbKy OOJBIIUHCTBO Oxapakrepr3oBaHHbix JIHK-nyKiea3 Tpedyrot
ABYXBaJICHTHBIN HOH METaJUIa JIJIsl KaTainu3a U, TAKUM 00pa3oM, HHTHOUPYIOTCS
xenatupyromumu cpencrsamu (Jarrett, J. Chromatogr., 1993, 618, 315-339). [Togxopsmue
XeJaTUPYIOIINeE CPEeCTBA BKIFOYAIOT O0€3 OrpaHMYeHHs ABYHATPHEBbIH
stunerauamunTerpaanerat (EDTA), TMMOHHYIO KHUCIIOTY, CATUIMIIATHI (HAIPHMep, CaTHLIHIIaT
HATPUS, S-METOKCUCAUIIMIAT U TOMOBAJIMHAT), N-aIMJIMPOU3BOAHbBIE KOJUIAreHa, ayper-9 u N-
aMHUHOALIMIIITPOU3BOAHbBIE OeTa-TUKETOHOB (eHaMuHbI) (cM., Hanpumep, Katdare, A. et al ,
Excipient development for pharmaceutical, biotechnology, and drug delivery, CRC Press,
Danvers, MA, 2006; Lee et al., Critical Reviews B Therapeutic Drug Carrier Systems, 1991, page
92; Muranishi, Critical Reviews B Therapeutic Drug Carrier Systems, 1990, 7, 1-33; Buur et al.,
J. Control Rel., 1990, 14, 43-51).

Kak ncrnionb3yercs B JaHHOM JJOKYMEHTE HEXeNaTUPYIOIUe COeTUHEHNUs, OTIUYHbIE OT
NOBEPXHOCTHO-aKTUBHBIX BEIECTB, CIIOCOOCTBYIOIINE MPOHUKHOBEHHIO, MOTYT OBITh
OTpereNieHbl KaKk COSTUHEHUS], KOTOPbIE MPOSIBITIOT HEOOBINYIO aKTHBHOCTD B KAUECTBE
XENATUPYIOIINX CPEACTB WIIM B KAUeCTBE MOBEPXHOCTHO-aKTHBHBIX BEIIECTB, HO KOTOPHIE TEM He
MeHee MOBbIIaT abcopOunio iIRNA depe3 CIU3HUCTYIO MULIEBAPUTENILHOTO TPaKTa (CM.,
Harpumep, Muranishi, Critical Reviews in Therapeutic Drug Carrier Systems, 1990, 7, 1-33).

DTOT KJIACC BELIECTB, CMIOCOOCTBYIOIINX MPOHUKHOBEHHUIO, BKIIFOYAET, HAPUMED,
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HEHACBILICHHbIE [[UKJIOMOYEBHHBI, POU3BOHbIE 1-ankui- U 1-ankeHunasauukino-ankaHoHa (Lee
et al., Critical Reviews in Therapeutic Drug Carrier Systems, 1991, page 92) u HecTepounHble
IPOTHUBOBOCIIAJIMTENbHbIE CPENICTBA, TAKHE KaK JUKJIOPEHAK HATPUS, NHIOMETALIMH 1
dbenunbdyrason (Yamashita et al., J. Pharm. Pharmacol., 1987, 39, 621-626).

CpencrBa, KoTOphIe yCrIMBatOT noryioieHre IRNA Ha KJIeTOYHOM ypOBHE, Takike
MOKHO 100aBIATH K (papMalleBTHUECKHM M APYTUM KOMITO3HLIUSIM COTTIACHO HACTOSIIEMY
nu300peTeHuto. Hanpumep, kaTHOHHBIE JTUMUBL, Takue Kak tunodextuH (Junichi et al, mateHT
CIIIA Ne 5705188), kaTHOHHBIE MPOU3BOIHBIE TIHLIEPUHA U TIOTUKATHOHHBIE MOJIEKYJIbL, TAKHE
kak nmonumnsuH (Lollo et al., 3asiBka cornmacao PCT WO 97/30731), Takke, Kak U3BECTHO,
ycunuBaroT kierodHoe nornouienne dsSRNA. [Ipumepsl KOMMepUYeCKH TOCTYITHBIX PEareHTOB
nuis TpaHc(eKLIUK BKIIOYAIOT Cpeu mpoyero, Harpumep, Lipofectamine™ (Invitrogen;
Kapncban, Kanugopuust), Lipofectamine 2000™ (Invitrogen; Kapncban, Kamudopuus),
293fectin™ (Invitrogen; Kapncban, Kamudopnus), Cellfectin™ (Invitrogen; Kapncban,
Kamudopuus), DMRIE-C™ (Invitrogen; Kapnc6an, Kanudopuus), FreeStyle™ MAX
(Invitrogen; Kapnc6an, Kamudopnust), Lipofectamine™ 2000 CD (Invitrogen; KapacOan,
Kanudopnus), Lipofectamine™ (Invitrogen; Kapnc6an, Kamudopuus), IRNAMAX (Invitrogen;
Kapnac6an, Kamudopnust), Oligofectamine™ (Invitrogen; Kapncban, Kanudopuus), Optifect™
(Invitrogen; Kapncban, Kanmudopuust), pearent aist tpanchexipm X-tremeGENE Q2 (Roche;
I'penzaxepirpacce, [1IBefinapus), peareHT aj1st munocomuoi Tpancdexuun DOTAP
(I'penzaxepurtpacce, IlIBeiinapusi), peareHt ais gunocomuoi tpanchekiuu DOSPER
(I'penzaxepurrpacce, [IBetinapust) unu Fugene (I'penszaxepuurpacce, [lIBetinapust), peareHT
Transfectam® (Promega; Msaucon, Buckoncun), pearent s tpancgekuun TransFast™
(Promega; Maaucon, Buckoncun), pearent Tfx™-20 (Promega, MaaucoH, Buckoncun),
pearent Tfx™-50 (Promega; Manucon, Buckoncun), DreamFect™ (OZ Biosciences; Mapcens,
®panuysi), EcoTransfect (OZ Biosciences; Mapcenb, ®@paHius), peareHT st TpaHcHeKnm
TransPass® D1 (New England Biolabs; Mncsuu, Maccauycerc, CIITA), LyoVec™/LipoGen™
(Invitrogen; Can-/luero, Kamudopuus, CIIIA), pearent mist tpancdexun PerFectin (Genlantis;
Can-Iluero, Kamudopuus, CIIIA), pearent aisa Tpanchexmnn NeuroPORTER (Genlantis; Can-
Huero, Kamudopuus, CILIA), pearent mis tpancdexkunn GenePORTER (Genlantis; Can-/{uero,
Kamudopuus, CIIIA), pearent s tpancdexknn GenePORTER 2 (Genlantis; Can-/{uero,
Kanudopuus, CIITA), pearent mis tpancekuuu Cytofectin (Genlantis; Can-/{uero,
Kamudopuus, CIIIA), pearent s tpancdexmu BaculoPORTER (Genlantis; Can-/luero,
Kamudopuus, CIIA), pearent ms tpancdeknu TroganPORTER™ (Genlantis; Can-/{uero,
Kamndopnus, CIIIA), RiboFect (Bioline; Tonton, Maccauycerc, CIIIA), PlasFect (Bioline;
Tonton, Maccauycerc, CIITA), UniFECTOR (B-Bridge International, Mayatus-Bsto,
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Kamudopuus, CIIIA), SureFECTOR (B-Bridge International, MaynTtus-Brto, Kanudopnus,
CIITA) nnu HiFect™ (B-Bridge International, MaynTus-Brto, Kanudopuus, CIIIA).

Jlns ycuneHust IpOHUKHOBEHHUS BBEEHHbBIX HYKJIEMHOBBIX KHUCIOT MOXKHO HUCIOJIb30BaTh
ApYyTHUe CPeACTBa, B TOM YUCIIE TIMKOJIU, TaKHE KaK 3TUJIEHIIMKOJIb U MPOIMUJIEHTJIUKOb,

NUPPOJIbL, TAKKE KaK 2-ITUPPOJI, A30HBI U TEPIICHBI, TAKUE KaK JUMOHEH U MEHTOH.

v. Hocumenu

OnpeneneHHble KOMIIO3HIIUH COTJIACHO HACTOSIIEMY H300pETEHHIO TaKXKe COIepKaT B
cocTaBe CoeANMHeHus-HocuTeu. Kak UCToIb3yeTcsl B JAHHOM JJOKYMEHTE, BbIPAKEHHSI
"coenuHeHne-HOCUTENb" WK "HOCUTENb" MOTYT O3Ha4aTh HYKJIEUMHOBYIO KHCIIOTY UITH €€
aHaJIOT, KOTOPBIE SIBJISIIOTCS MHEPTHBIMU (T. €. He 00agaroT OMOIOTHYeCKON aKTHBHOCTBIO per
s€), HO PACIO3HAKTCS B KAYeCTBE HYKJIEMHOBOI KHCIIOTHI in VivO MPOLECCaMu, KOTOPbIE
CHIDKAIOT OMOAOCTYITHOCTh HYKJIEMHOBOH KUCJIOTHI ¢ OMOJIOTHYECKO aKTUBHOCTBIO, HAITPUMED,
MyTEM pa3pyLIeHHs] OMOJOTUYECKH AKTUBHOM HYKJIEMHOBOM KUCJIOTHI MJIU ITyTEM COACHCTBHUS €€
yAAJIEHUIO U3 KPOBOTOKA. COBMECTHOE BBEACHUE HYKJIEUHOBOM KHUCJIOTHI U COSITUHEHMUSI-
HOCHUTEJISA, OOBIMHO € M30BITKOM MOCJIEAHETO BEIIECTBA, MOXKET MPUBECTU K CYLIECTBEHHOMY
COKPALIEHHIO KOJIMYECTBA HYKJICMHOBOW KUCIIOTBI, MepepadaThIBAEMOI MEUEHBI0, TOYKAMH UITH
APYTUMH BHECOCYUCTBIMH JIETIO, MTPEATIONOKUTENBHO BCIEICTBUE KOHKYPEHIIMU MEXKITY
COeIMHEHUEM-HOCUTENIEM M HYKJIEMHOBOW KHMCJIOTOM 3a oOuiuit peuentop. Hanpumep,
nepepadotka yacTudHo pochoporuoarHoit dSRNA TkaHbIO MeYeHH MOKET ObITh CHIKEHA MPH
€e COBMECTHOM BBEICHUH C MOJMHHO3MHOBON KUCIIOTOM, CyJIb(paToOM NeKCTpPaHa,
MTOJIMLIUTHAMHOBON KUCIOTOH WM 4-areTaMug0-4' M30THOLMAHO-CTHIILOEH-2,2 -
nucynbdokucioroit (Miyao et al., DSRNA Res. Dev., 1995, 5, 115-121; Takakura et al., DsSRNA
& Nucl. Acid Drug Dev., 1996, 6, 177-183.

vi. Hanonnumenu

B otnnune ot coenuHeHusA-HocuTeNs "(papMalieBTHUECKUI HOCUTeNb" UIn
"HAMOJTHUTENB" IPECTABIIAET COOON (papMaleBTUUECKH MTPUEMIIEMbIH PACTBOPHUTEID,
CYCIIEHIUPYIOLee CPEACTBO WIIH JIOOYIO APYTyI0 (hapMaKOJIOTHYECKH HHEPTHYIO CPeNny AJIs
JAOCTaBKH OJTHOM MJIM HECKOJIbKMX HYKJIEHHOBBIX KUCJIOT B OpraHu3M >kuBoTHOro. Hanonuurens
MOeT OBbITh JKHIAKUM W TBEPJbIM BEIIECTBOM H €r0 BHIOUPAIOT C yUETOM MPENIoIaraeMoro
cniocoba BBEAEHHUs C TeM, YTOOBI 00eCcreYnTh HeOOXOUMBIH 00bEM, KOHCUCTEHIIHIO U T. 1., PU
O0BEIMHEHNH C HYKJIEHHOBOHW KHUCIIOTOH U IPYTMMHU KOMIIOHEHTAaMH JaHHOW (hapMarieBTHIeCKOM
KoMIto3nnuy. Tunuynsle papManeBTHIeCKie HOCUTEIH BKIFOUAIOT 0€3 OrpaHrYeHUs
CBSI3bIBAIOIINE CPENCTBA (HANPUMep, peKeIaTHHI3UPOBAHHBIA MAaUCOBBIN Kpaxmal,

MOJIUBUHIITUPPOJIUIOH MITH THAPOKCUITPOTNUIMETHIILCILTIONO3Y U T. 1. ), HAMOJHUTEJIN
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(HanpuMep, TAKTO3Y M APYTHe caxapa, MUKPOKPHCTAIUTHUECKYIO LIEJUTIOJI03Y, TEKTHH, JKeJIaTHH,
cysb(daT KaIbLHs, STUILEIUIFOIO3Y, MOJIUAKPUIIATHI UJIM BTOPUYHBIN KUCIbIH (pochaT Kamblvs U
T. 11.); CMa3bIBAIOIIKE BELIeCTBA (HAMPUMEp, CTeapaT MarHusl, TAJIbK, KpEMHE3eM, KOJUIOUIHBIH
OMOKCUJT KPEMHUSI, CTEAPUHOBYIO KHCIIOTY, CTe€apaThl METaJJIa, THAPOTEHU3UPOBAHHbIE
pacTUTeJbHbIE Macia, KyKYPY3HbIH KpaxMaJl, MOJHATHIICHIIUKOIY, OSH30aT HATPUSI, alleTaT
HATPHS U T. J1.); Pa3pbIXJIUTENH (HApUMep, KpaxMaJ, HATPHsI KPaXMaJITJIUKOJIAT U T. JI.) U
CMauMBaIOLINe CPenCcTBa (HAIpUMep, JaypuicyabdaT HATPUS U T. 1T).

q)apMaL[eBTI/ILIeCKI/I MNPUEMIIEMBIE OPTaHUYCCKUE UM HEOPTaHUYICCKUE HAIIOJTHUTEIIN,
MOAXOIAIIUE JUIsl BBEACHU, OTJIIMYHOIO OT MAPEHTEPAIBHOTO, KOTOPHIE HE PEarupyrOT
He6J'IaFOHpI/I$ITHbIM o6pa30M C HYKJICMHOBBIMU KHCJIOTAMU, TAKXKE MOXKHO IPUMEHATD AJIA
COCTaBJIEHHS] KOMIIO3ULMI COTJIACHO HacTosieMy u3odperenuto. [logxonsine
(apMarieBTUYECKH MPUEMJIEMbIe HOCHTEIH BKIIFOYAIOT 0€3 OrpaHHYEHHsI BOIY, COJIEBbIE
PacTBOPBI, CITUPTHI, MOJUITUIICHTJIUKOJIH, KEJIATHH, JIAKTO3Y, aMUJIO3Y, CTeapaT MarHus, TaJbK,
KPEMHHUEBYIO KUCIIOTY, BSI3KHI MapaduH, rHIpOKCUMETHIILEIIIIONI03Y, TOJUBUHUITTHUPPOIUIOH U
T. IL

CocraBbl AJ11 MECTHOTO MPUMEHEHHST HYKJICMHOBBIX KHUCJIOT MOTYT BKJIFOYATh
CTEepHJIbHBIE U HECTEPUIIbHBIE BOAHBIE PACTBOPBI, HEBOIHBIE PACTBOPHI B OOBIYHBIX
PacTBOPHUTEJISIX, TAKUX KaK CIIUPTHI, WIIK PACTBOPBI HYKJICHHOBBIX KHCJIOT B JKUIKUX HIIH
TBEPABbIX MACJISTHBIX OCHOBAX. PacTBOpPBI Tak)ke MOTYT cozepskarh Oydepsl, pazbaButenu u
apyrue noaxoasuue 100aBki. MOXKHO UCTIONB30BaTh (hapMalleBTUYECKH MPUEMIIEMbIe
OPraHuv€CKUEC Ui HCOPraHUYICCKUE HAMMOJIHUTEIN, TOAXOAAIIUE NJIA BBEACHUW, OTJIMYHOTO OT
HapeHTePaIBHOTO, KOTOPhIE HE B3aUMOACHCTBYIOT HEOIArONpUsITHBIM 00pa3oM ¢
HYKJICUHOBbIMU KUCJIOTAMU.

IMonxopsiue papMaeBTUYECKU MPHUEMIIEMbIE HATIOJHUTEIH BKITFOYAIOT, O3
OrpaHUYEHUsI, BOJY, COJIEBbIE PACTBOPBI, CIIUPT, MOJUITHICHIJIUKOIIH, KeJaTHH, JTAKTO3Y,
aMIJIO3y, CTeapaT MarHusi, TAJIbK, KPEMHHUEBYIO KUCJIOTY, BA3KHIT mapaduH,

TUAPOKCUMETUIILECIUIFOJIO3Y, TOJUBUHUIIITUPPOIIMIAOH U T. II.

vii. /[pyeue komnonenmol
KoMno3uimu coriacHo HaCTOSIEeMY H300pETEHHIO MOTYT JJOTIOJHUTENIBHO COAEPKaTh
ApyTHe BCIIOMOTaTeIbHbIe KOMIIOHEHTBI, TPAJHUIIMOHHO BCTPEYArouecs: B apMaleBTHYSCKIX
KOMITO3ULIMSIX, IPU YPOBHSIX IIPUMEHEHHs], YCTAHOBJIEHHBIX B JaHHOU obnactu. Takum obpaszom,
HaIlpuMep, KOMIIO3ULIUU MOTYT COACPKATh AONMOJIHUTECIIbHBIC COBMECTHUMBIEC d)apMaL[eBTI/ILIeCKI/I
AKTUBHBIC MATC€PHUAJIbl, TAKUEC KaK, HAIIPUMEP, NPOTUBO3YAHBIC CPECACTBA, BSXKYIIUE CPECACTBA,
MECTHBIC aHECTETHUKU UJIU IPOTHUBOBOCTIAJIUTEIIBHBIC CPEACTBA, WU MOT'YT COACPIKATDh

AOIMOJIHUTEJIbHBIC MAaTCpUAJIbL, IPUTOAHBIC IJIsA (1)1/131/1"1601(01"0 COCTAaBJICHUA KOMHO3HL{HI>1
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COTJIACHO HACTOSIIEMY M300PETeHUIO B Pa3IMYHbIX JIEKAPCTBEHHBIX (popMax, Takue Kak
KpacUTeNH, apOMaTU3UPYIOLINE BEIeCTBA, KOHCEPBAHTBI, AHTHOKCUIAHTbI, 3aMyTHUTEIH,
3arycTureny u crabumusaropsl. OQHaKO, TaKue MaTepHalibl IpU 100aBIE€HNH HE JOJKHBI
YpPEe3MEPHO BCTYNAaTh B KOHPIIMKT ¢ OMOIOrHYECKMMH aKTHBHOCTSIMUA KOMITOHEHTOB KOMITO3HLIMH
COTJIAaCHO HacTosimeMy n300peTeHnto. COCTaBbl MOTYT OBITb CTEPIIIBHBIMHE U, TIPH
HEOOXOIMMOCTH, UX MOJKHO CMELINBATh CO BCIIOMOTaTeIbHBIMHU CPEACTBAMH, HAIIpUMep,
CMa3bIBAIOIUMH BEIIECTBAMU, KOHCEPBAaHTAMH, CTAOMIIN3aTOPAMH, CMAYHBAOIIUMU
CpeCTBaMH, SMYJIbIaTOPAMH, COJIIMH ISl OKa3aHUS BIIUSHISI HA OCMOTHYECKOE JIaBJICHHE,
Oydepamu, KpacsSIUMHU BEIECTBAMH, ApOMATH3ATOPAMH /WM OTAYIIKAMH U T. I1., KOTOpPbIE He
B3aUMOZAEHCTBYIOT HEOJIArONPHUSTHBIM 00pa30oM € HYKJIEHHOBOH(HYKJIEHHOBBIMH )
KHCJIOTOM(KHCIIOTAMH) COCTaBA.

Boanble cycrieH3uH MOTYT COZlepKaTh BEIECTBA, KOTOPBIE MOBBIIAIOT BI3KOCTh
CYCII€H3UH, B TOM YHUCJIe, HATPUMEP, KapOOKCHMETHIILEIUTIONIO3Y HATPUs, COPOUT W/uiun
nekctpaH. CycneH3Hs Takke MOXKET COZlepKaTh CTA0MIIN3aTOPbI.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHHS (apMalleBTHYECKIE KOMIO3ULIMH, OTTUCAHHBIE
B HACTOsILIEM U300peTeHNH, BKIFOYAIOT (2) OHO WJIM HECKOJIBKO COEIUHEHU, MPeACTaBIAIOINX
coboii iRNA, u (b) onHO MM HECKOJIBKO CPENCTB, KOTOPbIE IEUCTBYIOT IO MEXAHU3MY,
ornnaHOMY OT iRNA, ¥ KOTOpBIE MPUTOMIHBI B JIEYEHUH T'€MOJIUTHIECKOTO HAPyIIEHUSL.
[TpuMepb! TaKUX CPEACTB BKIIOYAIOT Oe3 OrpaHUYEeHHs POTHBOBOCTIAIUTENILHOE CPENCTBO,
CpeCTBa MPOTHB CT€aT03a, MPOTUBOBUPYCHOE CPEACTBO W/ UK CPEACTBO MPOTHUB (Hhrdpo3a.
Kpowme Toro, apyrue BemecTsa, OObIMHO HCHIOIb3YEMbIE JUIS 3AIIUTHI IIEYSHHU, TAKHE KaK
CHJIMMAPHH, TaK»Ke MOKHO HCIOJIb30BaTh B codeTanud ¢ iRNA, onucaHHbIMU B JTAHHOM
nokyMmeHTe. Jlpyrue cpencrsa, MPUrOAHbIE AJIS JIeUeHHsI 3a00IeBaHUI MeUeHH, BKIFOUA0T
TeNOUBYAMH, SHTEKABHP U HHTMOUTOPBI MPOTEasbl, TAKHE KaK TENANPEBUpP U APYTHeE, PACKPHITHIE,
HampuMmep, B myOsnkanusx 3asBok Ha nmatreHt CLIIA NeNe 2005/0148548, 2004/0167116 u
2003/0144217, Tung et al., u B nyOnukauuu 3asBku Ha mateHT CIIIA Ne 2004/0127488, Hale et
al.

TokcnuHOCTh M TepaneBTHYecKast 3G HEKTHBHOCTD TAKMX COCAMHEHUH MOTYT OBITh
OIpe/ieNIeHbl CTAHAAPTHBIMH (hapMaLeBTHYECKIMH MPOLEAYPAMH Ha KIETOYHBIX KyJbTYpax WIH
HKCMEPUMEHTAIBHBIX KHBOTHBIX, Harpumep, 1uist onpeneneaus LDS0 (no3sl, JeTaibHOM AJis
50% nonyssinun) u EDS0 (no3bl, Tepanesrudecku 3¢ ekTuBHOM 1t S0% Momynsuun).
CooTHOIIEHHEe 103 MEKAY TOKCHYHBIM U TEPATIeBTUYECKUM (P (HEKTOM SBISIETCS
TepaneBTUYECKUM HHIEKCOM, U ero MOXHO BbIpaxathb Kak cootHouenue LDSO/EDSO.
[IpeanoyYTUTENHHBIMH SIBIISIFOTCSI COEANHEHUS], KOTOPBIE XapPaKTEPH3YIOTCSI BEICOKUM

TEPANNCBTUICCKUM HHACKCOM.
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JlaHHBIE, OJIyYeHHbIE TIPU AHAJIN3aX KJIETOYHBIX KYJIBTYP U UCCIIEIOBAHUSAX HA
YKUBOTHBIX, MOKHO MIPUMEHSATD MTPU COCTABJEHUH PsAfia 103 [JIs NPUMEHeHUs y Jiroei. B
HACTOSIIIEM N300PETEHNH 1032 KOMIIO3HIIUHI, OMTUCAHHBIX B JAHHOM JIOKYMEHTE, KaK MPaBUJIO,
HaXOJUTCs B AMANa30He LUPKYJIUPYIOIINX KOHLIEHTpaLuii, koTopbiii BkiItoyaroT EDSO ¢ manoi
TOKCHYHOCTBIO MK 0e3 TakoBOM. J[03a MOJKET BapbHPOBATHCS B 3TOM AHAINA30HE B 3aBHCUMOCTH
OT MPUMEHSIEMOH JIEKApCTBEHHOM (hOPMBI M UCTIONBb3YEeMOT0 My TH BBeneHus. J{iist modoro
COeIMHEHHsI, TPUMEHSIEMOr0 B CII0co0ax, OMUCAHHBIX B HACTOSIIEM H300peTeHNUH,
TepaneBTH4Yeck 3(H(HEKTUBHYIO 103y MOXKHO MepBOHAYAIbHO YCTAHOBUTH TI0 pPe3yjibTaTaM
aHAJIN30B KJIETOYHBIX KyJIbTyp. Jl03a MOxkeT ObITh COCTaBIIEHA ISl >KUBOTHBIX MOJENEH AJIst
MOJIyY€HHUs TUana3oHa KOHUEHTPALNN COeTMHEHNS, LUPKYJIUPYIOIHX B IIa3Me, WIH, TIPH
HEOOXOAMMOCTH, OJUMENTUAHOTO MPOAYKTA LIEJISBON MOCIeI0BATEIbHOCTH (HATpUMED,
JOOCTHKEHUSI YMEHBILICHHOH KOHLIEHTPALIUH MounenTaa), 4yro skiarovaer [C50 (1. e.
KOHLIEHTPALMIO UCTIBITBIBAEMOTO COEANHEH U, IIPU MOMOLIY KOTOPOH TOCTUTAIOT
MOJIYMaKCUMAJIbHOE MOIABIIEHUE CUMITTOMOB), KOTOPYIO OMPEAEISIOT B KJIETOUYHOH KYJIbType.
Taxyro nHpOPMALIUIO MOXKHO UCTIONB30BATh st 00JIE€ TOUHOTO ONPEAETIEHHs IIPUTOAHOMN O3B
y JIroaeil. YPOBHH B IJIa3Me MOXKHO U3MEPSITh, HAPUMED, MTPH MOMOIIH BbICOKO3 (PP EeKTUBHOM
JKUIKOCTHOU XpomaTorpaduu.

B nononHeHun K UX BBEACHUIO, paccMaTpuBaeMoMmy Bbie, iIRNA, onucaHHbIe B
HACTOSLIEM H300PETEeHHH, MOJKHO BBOIUTH B KOMOMHALIUY C IPYTHMH H3BECTHBIMH CPEICTBAMH,
5 PEKTUBHBIMH B JISYEHUH MATOJIOTHUECKUX MPOLIECCOB, ONOCpenoBaHHbIX dkcrpeccuein KHK.
B nmro6om ciiydae, KypupyHOLIHA Bpad MOKET KOPPEKTHPOBATh KOJIMYECTBO U BPEMEHHbBIE PAMKHU
BBeneHust iIRNA, ucxonst u3 pe3ysbTaToB, HAO IO Ja€MbIX TIPU UCTIOJIb30BAHUU CTAHIAPTHBIX
cpencts u3mepeHus 3HHEKTHBHOCTH, U3BECTHBIX B TAHHOW 00J1aCTH WJIM ONMUCAHHBIX B JAHHOM

JIOKYMEHTE.

VII. Cnoco0bl cOrJIacHO HACTOSIIEMY H300PETEHHIO

Hacrosimee nzobperenne nmpeaycMaTpuBaeT CriocoObl Teparnuy U NpoHIakTHKY,
KOTOpBI€ BKJIIOUAIOT BBeJIeHHE CyOBeKTy ¢ 3aboneBaHneM, accounnupoBanHbiM ¢ KHK,
HapyIIeHNEeM U/IIIH COCTOSIHHEM (HanpuMep, 3a001eBaHNeM NeUeHH! (HarlpuMep, JKUPOBBIM
HIepepOKIACHUEM ITEYEHH, CT€aTOreNaTUTOM ), TUCIHIUAEeMUel (Hanpumep, TUIepInnuaeMHeH,
BBICOKUM ypoBHeEM xosecrepuHa LDL, auzkum yposHem xonecrepuna HDL,
TUMEPTPUTIHLIEpUAEMUEH, TOCTIPAHANAIBPHON THIEPTPUIIIHLIEPHAEMUelt), HapyIeHUSIMH
TJIMKEMHYECKOTO KOHTPOJISI (HapuMep, HHCYJIMHOPE3UCTEHTHOCTBIO, IHa0eTOM), CepAeyHO-
COCYIUCTBIM 3a00JIeBaHHEeM (HApUMep, TUNepTeH3ueH, TUCPyHKIMeNH SHI0TeTHATbHBIX
KJIETOK), 3a00sieBaHNEM MOUeK (HalpuMep, OCTPBIM HapyIleHHeM (YHKLUH [T04YeK, KaHAIbLIEBON

):[I/IC(I)YHKL[I/IGI\/'I, MPOBOCHAIUTEIIBHBIMU U3MEHCHUAMUA MPOKCUMAJIbHBIX KaHaJ'IbL[eB),
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MeTaboNINYEeCKUM CHHAPOMOM, TUCYHKLHEH aAUIIOLIUTOB, OTJIOKEHUEM BHCLIEPAIbHOTO XKUPA,
OXXKUPEHHUEM, TUIIEPYPUKEMUEHN, TOAATPOH, pacCTPONCTBAMH MULIEBOIO MOBENCHUS U
Ype3MEPHBIM MPUCTPACTHEM K CaXapy WM CO CKIOHHOCTBIO K UX Pa3BUTHIO CPENCTBA HA OCHOBE
iRNA, ¢papmaneBTHYECKIX KOMITO3ULIUH, COAEPIKAIINX CPpeAcTBO Ha ocHOBe IRNA, mn
BeKTOpa, comep:kariero iRNA, coriacHo HacTOsIIEMY H300PETEHHIO.

B oxHOM acniexte Hacrosiiee H300peTeHne NPeayCMaTPUBAET CIIOCOObI JTEUEHHS
cyObeKTa ¢ HapyLeHHeM, KOTopoe OyaeT o0Jier4aTbesi B pe3ysibTaTe CHHKEHHUS SKCIPECCUU
KHK, nanpumep 3adonesanuem, acconunpoBanabM ¢ KHK, Hanpumep 3aboneBanneM nedeHu
(HampuMep, JKUPOBBIM MEPEPOKACHUEM TIEUEHH, CTEATOreMaTUTOM ), TUCTUTTUIEMHUEH
(HampuMep, runepIunIIeMuel, BHICOKUM ypoBHEM xonecteprHa LDL, HU3KUM ypoBHEM
xonecrepuHa HDL, runeprpuriunuepuaeMueii, NoCTIpaHualbHON THIePTPUIIIHLepUIeMHei),
HapYILIEHUSIMH TNIHKEMHYECKOr0 KOHTPOJIS (HapuMep, HHCYJIMHOPE3UCTEHTHOCTBIO, THa0eToM),
CEepIIeYHO-COCYIUCTBIM 3a00JIeBaHNeM (HarpuMep, TunepTeHsuel, quchyHKimen
SH/IOTENAJIBHBIX KJIETOK), 3a00JeBaHNEM MTOYeK (HalpuMep, OCTPbIM HapyIleHneM (QpyHKINH
NOYeK, KaHaIbLEeBOH TucyHKIMEH, TPOBOCIANIUTENbHBIMU H3MEHEHUSIMH ITPOKCUMAaJIbHBIX
KaHAJbLIEB), METAOOIMUYECKUM CHHIPOMOM, AUCHYHKIIUEH aJUNOLUTOB, OTIOKEHHEM
BUCIIEPAJILHOTO JKUPA, OXKUPEHUEM, THTIEPYPUKEMHUEH, TOAArpOM, pacCTPONCTaMU TTUIIIEBOTO
TIOBENICHNS M YPE3MEPHBIM ITPUCTPACTHEM K caxapy. CriocoOs! ieueHus (M IpUMEHEHUsT)
COTJIACHO HACTOSIIIEMY H300pETeHUIO BKIFOUAIOT BBEACHNE CYOBEKTY, HAIIPUMEp, YEJIOBEKY,
TepaneBTHYeckH 3P PeKTUBHOro KONMYeCTBa CpeacTsa Ha ocHoBe IRNA, rieneHanpaBieHHO
Bo3zeiicTByroIero Ha reH KHK, wnu apmaneBTH4ecKkoi KOMIIO3ULINH, CONEPIKallel CPEeaCTBO
Ha ocHoBe iIRNA, neneHanpasneHHo Bo3aeiicTayromee Ha reH KHK, ocymecTtsiss, Takum
o0pa3om, JiedeHrne CyobeKkTa ¢ HapyleHueM, KoTopoe Oyier o0J1er4arbesi B pe3yJabTare
cHmxkenust sxcnpeccun KHK.

B onHOM acniekTe Hacrosiiee U300peTeHne MpeayCcMaTpUBaeT Croco0b!
NpeayNpeXAeHUs 110 MEHbIIeH Mepe OJJHOTO CUMITOMA y CyObeKTa ¢ HapyLIeHHeM, KOTOpoe
Oyner obnerdaTthces B pesynbrare cHkeHus skcnpeccun KHK, Hanpumep, 3a0oneBanuem,
accormuposanabiM ¢ KHK, Hanpumep, 3a0oneBanremM neueHu (Hampumep, KUPOBBIM
HepepOKIACHUEM ITEYEHH, CTEaTOreNIaTUTOM ), TUCIHITUAEMUEH (HanpuMep, TUIepIHIuAeMHEH,
BBICOKUM ypOBHeM xosectepuHa LDL, Huzkum yposHeM xosnecrepuna HDL,
TUMEPTPUTTHIEpUAEMUEH, TOCTIPAHANAIBHON THIIEPTPUTINLEpUAeMuUelt), HapyeHUsIMH
TJIMKEMHYECKOTO KOHTPOJIST (HanpuMep, HHCYJIMHOPE3UCTEHTHOCTBIO, THA0ETOM), CepAeyHO-
COCYIUCThIM 3a00JIeBaHieM (HapUMep, TUNepTeH3ueH, TUCPyHKINENH SHI0TETHATbHBIX
KJIETOK), 3a00sieBaHNEeM IOoUeK (HarpuMep, OCTPBIM HapyIIeHneM QyHKINHU ITOYeK, KaHaJIbLEeBOH
):[I/IC(I)YHKLII/ICI\/'I, MPOBOCHAIUTCIIBHBIMH U3MEHCHUAMU MPOKCUMAJIBHBIX KaHaJ’IbL[eB),

MeTa0OIUYECKIM CUHAPOMOM, TUC(YHKIIMEH aIUIOITOB, OTIOKEHUEM BUCIIEPATBHOTO JKUPA,
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OXXUpEHHEeM, THIepypUKeMue, ofarpoi, paccTpoiicTBaMy MUIIEBOTO MOBEACHUS U
Ype3MEpPHBIM MPUCTPACTHEM K caxapy. CriocoObl BKIIIOUAIOT BBEJEHUE CYOBEKTY
TepaneBTHYeCckU 3(pexTuBHOro KonuecTsa cpencTaa Ha ocHoBe IRNA, Hanpumep, dsRNA,
BEKTOpPAa COIIACHO HACTOSIIEMY H300pETeHUIO, TIPeNyIpeskaas, TAKUM 00pa3oM, 110 MeHbIel
Mepe OIMH CUMIITOM Y CyOBEKTa ¢ HapyLIeHneM, KOTopoe Oyaer obnerdaTbes B pe3ysibTaTe
cHmwkenus skcnpeccun KHK. Hanpumep, HacTosiee u300peTeHue npeaycMaTprBaeT CriocoObl
NpeaynpeKaeHUs JINTIOreHe3a 1/ UIH THITEPYPUKEMIH Y CYOBeKTa, CTPAAIOIIEero OT HAPYIIEHHS,
KOTOpoe OyneT obnerdatscsi B pe3ysbrare CHikeHus skcnpeccun KHK.

B npyrom acniekte Hacrosiee n3o0peTeHue mpeaycMaTpuBaeT MPUMEHEHUs
TepaneBTHYeCKH 3P PeKTUBHOro KomyuecTBa cpeacTaa Ha ocHoBe IRNA cortacHO HacToseMy
N300peTeHUIO IS JieueHHs1 CyObekTa, HalpuMep, CyObeKkTa, KOTOpPbIH OyieT UCIIBITHIBATh
o0nerdeHue B pe3yJbTaTe CHIDKEHHS W/Win HHruouposanus skcrpeccnn KHK.

B nonomHUTENBHOM acrekTe HacTosIee N300peTeHne npeaycMaTpuBaeT NPUMEHEHUs
cpenctea Ha ocHoBe iIRNA, Hampumep, dsRNA, cornacHo HacTositeMy H300pEeTEHUIO,
LeJIeHanpaBieHHO Bo3aelicTeyromero Ha red KHK, min ¢papmaneBTudeckoi KoMno3umnum,
conepskaieli cpenctso Ha ocHoBe IRNA, nieneHanpasieHHo Bo3aeiicTBytomee Ha reH KHK, B
HOJTy4EHUH JIEKAPCTBEHHOTO Mpernapara Juisl JieueHus: CyObeKkTa, Harpumep, CyObeKkTa, KOTOpPBIi
OyneT UCHBITHIBATH OOJIerYeHIe B pe3yJIbTaTe CHUKEHUS 1/UJIH UHTHOUPOBAHUS SKCIIPECCUU
KHK, Takoro kak cyOBeKT ¢ HapyLIeHHeM, KOTopoe OyneT o0sier4aThCsi B pe3ysbTaTe CHIKEHHUS
skcnpeccnn KHK, manpumep 3abonesannem, accounuposannbiM ¢ KHK, Hanpumep
3a0oneBaHueM MeueHH (HarpuMep, JKUPOBBIM IIepepOKIeHHUEeM NIEYeHH, CTeaTOreraTHTOM),
aucnunuaeMueii (HampuMep, THIepIUuuaeMuei, BBICOKMM ypoBHeM xoniectepuHa LDL, Hu3kum
yposHeM xosiectepua HDL, runeprpurnuuepuaeMueii, oCTIpaHANAIbHON
TUIIEPTPUTIHLIepHAeMHEeH ), HAPYLIEHUSIMH NINKEMHYECKOT0 KOHTPOIIS (Harnpumep,
MHCYJMHOPE3UCTEHTHOCTBIO, IMa0eTOM), CepAeUHO-COCYIUCThIM 3a00IeBaHieM (Harpumep,
runepTeHsuel, TucyHKIMeH SHAOTeNHATBHBIX KJIETOK), 3a00eBaHNeM NoUeK (Harpumep,
OCTPBIM HapyLIeHHEeM (PYHKLUH ITOYEK, KaHAJIbLEBOH NUCHYHKIUEH, TPOBOCTIATUTEIbHBIMU
M3MEHEHUSIMU MTPOKCUMAJIbHBIX KaHAJbLIEB), META0OIMYECKUM CHHAPOMOM, AUCHYHKLHEH
aIUTMIOLIUTOB, OTJIOKEHUEM BUCLIEPAIBHOTO XKUPA, OKUPEHUEM, THIIepypUKEeMUel, Toarpol,
paccTpoiicTBaMU MUIIEBOTO MOBEIEHUS U YpE3MEPHBIM NIPUCTPACTUEM K Caxapy.

B npyrom acnekte HacTosiiiee u3oOpeTeHue npeaycMaTpuBaeT npumeHennst iRNA,
Hanpumep, dsSRNA, cornacHo HacTosieMy H300pETeHUIO TS MPEeaynpekaeHHs IO MeHbLIeH
Mepe OJJHOTO CUMITOMA Y CYOBEKTa, CTPAIaloIlero OT HapyIIeHus, KOTopoe Oyaer odnerdarcs B
pe3ynbTaTe CHIKeHUs W/uinn nHrnouposanus skcnpeccnn KHK, takoro kak 3aboseBanue,
acconunposanaoe ¢ KHK, nanpuwmep, 3a0oneBanne nedeHn (Hanpumep, ;KUPOBOe

nepeposKAeHUEe MeUeHH, CTeaTOreNnaTHT), AUCIUIUAEMUs (HalpuMep, THIepIHIuAeMus,
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BBICOKUH ypOoBeHb xonecrepuHa LDL, nuskuit yposens xonecrepuna HDL,
THNEPTPUTTUIEPUAESMHUS, TTOCTIIPAHINANIbHAS] TUTIEPTPUTITHLICPUIEMUS ), HAPYIIECHUS
TJIMKEMUYECKOrO KOHTPOJIS (HAITPUMEp, NHCYJIMHOPE3UCTEHTHOCTD, TUA0ET), CepaeHHO-
cocyaucToe 3a0oyeBaHue (HapuMep, TUIePTeH3Us, TUCHYHKINS SHAOTETHANTBHBIX KIETOK),
3a0oJieBaHue MovYeK (HanmpuMmep, OCTpoe HapylueHue (YHKINH MOYeK, KaHaJbLIeBas
AUCc(YHKIHS, TPOBOCTIATUTENbHBIE H3MEHEHHS IPOKCHMAJIbHBIX KaHAJBLIEB), METa0OINIeCKU
CHHIPOM, TUCHYHKIUS aUIOLITOB, OTIOXKEHUE BUCIIEPAIBHOTO JKUPA, OXKUPEHUE,
TUMNEePYPUKEMHs], TIOAAarpa, pacCTPONCTBA MUILIEBOTO TTOBENCHHS U YpE3MEPHOE MTPUCTPACTHE K
caxapy.

B nononHuTENBHOM acnekTe HacTosIee H300peTeHne MPeayCMaTPUBAET IPUMEHEHUS
cpenctsa Ha ocHoBe iIRNA cornacHO HacTosieMy H300pEeTEHUIO B TIOJY4YEeHUH JIEKAPCTBEHHOTO
npenapara Ajisi NpeaynpexIeH s 10 MeHbIIeH Mepe OTHOTO CUMIITOMA Y CyOBeKTa,
CTPAJAOINEro OT HAPYIIEHUs, KOTOpoe Oyaer obyierdathbCst B pe3yJIbTaTe CHUKSHUS W/ WTH
unruouposanwus skcrpeccun KHK, Takoro kak 3adonesanue, accounnposannoe ¢ KHK,
HarnpuMmep, 3a00JeBaHNe NeYeHU (HAIPUMED, JKUPOBOE NMEPEPOKICHUE MIEUEHH, CTEATOTeIIaTHT),
OUCTUTIUAEMUS (HapuMep, TUIePIUIUAEMHEs], BBICOKHH ypoBeHb xonectepuHa LDL, Hu3kmii
ypoBeHb xonectepuHa HDL, runeprpurauuepuaeMus, NOCTOpaHuaibHas
THIIEPTPUTTTHLEPUISMHS ), HAPYIIEHHS TTIMKEMUYECKOTO KOHTPOJIS (HApHMeD,
WHCYJIMHOPE3UCTEHTHOCTh, [uabeT), CepaeyHO-COCyaucToe 3aboneBanue (Hanpumep,
TUNepTeH3Us, TUCHYHKLUS SHIOTETHABHBIX KJIETOK), 3a00/ieBaHUE MOYeK (HATpUMep, OCTPOe
HapyLmieHue q)YHKLII/II/I IIOYCK, KaHaJIbIICBas1 )II/IC(l)YHKLII/ISI, IMPOBOCHAIUTE/IbHBIC U3BMCHECHUSA
MIPOKCUMAJIBHBIX KaHanbL{eB), MeTaboInIeCKUi CUHIIPOM, ):[I/IC(byHKL[I/IH AAUTIOUTOB,
OTJIO’KEHHUE BUCLIEPAIBHOIO JKUPA, 0:KUPEHUE, THIIEPYPUKEMUs], TOAArpa, pacCTpONUCTBa
MUIIEBOr0 MOBEEHUS U YPE3MEPHOE MPUCTPACTHE K caxapy.

B ogHOM BapuaHTe OCYLIECTBIIEHUS CPEACTBO Ha OCHOBE iIRNA, 1enieHarnpaBieHHO
BozzaeiicTByrommee Ha KHK, BBomsaT cyObekTy ¢ 3aboneBanuem, accounnpoanubiM ¢ KHK, Tak,
yro ypoBHu KHK, Hanpumep, B kjieTke, TKaHU, KPOBU WM APYTHUX TKAHAX WIH KUAKOCTSIX
cyOBeKTa, CHIYKAKTCS TI0 MeHbInel Mepe Ha nmpudnusutenbHo 10%, 11%, 12%, 13%, 14%,
15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%,
31%. 32%, 33%, 34%, 35%, 36%., 37%, 38%, 39%, 40%, 41%., 42%, 43%, 44%, 45%, 46%,
47%, 48%, 49%, 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%,
62%, 64%, 65%, 66%, 67%, 68%, 69%, 10%, T1%, T2%, 13%, 14%, 5%, T76%, 17%, T18%,
79%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%,
95%, 96%, 97%, 98%, unu no MeHbIel Mepe Ha npudM3uTesHO 99% 1nu Oonee npu

BBeZieHNHU cpeacTa Ha ocHOBe dSRNA cyObekTy.
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CrnocoObl 1 MPUMEHEHHsI COTJIACHO HACTOSIIIEMY H300PETeHUIO BKIIFOUAIOT BBECHNE
KOMITO3ULIMHY, ONIMCAHHON B JAHHOM JAOKYMEHTe, TaK, 4To sKcnpeccus nenesoro rera KHK
TIOHKAETCS, KaK, Hampumep, Ha nmpuommsutensHo 1, 2, 3,4, 5,6, 7, 8, 12, 16, 18, 24, 28, 32, 36,
40, 44, 48, 52, 56, 60, 64, 68, 72, 76 nnu Ha npudau3uTeapHO 80 yacos. B ogqHOM BapuaHTe
ocyuiecTBieHus skcnpeccus nenaesoro rena KHK nonumkaercst Ha AnUTENbHBIN CPOK, HAIPUMED,
IO MEHbLIEH Mepe Ha MPHOJIM3UTENLHO ABA, TPH, YETHIPE, MSTh, IIECTh, CEMb THEH WU JOJIbIIIE,
HanpuMep, Ha MpUOIU3UTENHPHO ONHY HEJIeNI0, ABEe HeNleNy, TP HeleIH WIIH Ha
NpUOIH3UTENBHO YEThIPEe HEleIH WIIH JTOJIbIIIe.

Beenenne dsSRNA B cooTBeTCTBUY CO CIOCOOAMH U MPHUMEHEHUSIMU COTIIACHO
HACTOALIEMY N300PETEHUIO MOXKET IPUBOANUTD B PE3YJIbTATe K CHIDKEHHIO TSKECTH,
0CJTa0JIEHHIO BBIPA)KEHHOCTH MPU3HAKOB, CUMIITOMOB W/WIJIK MapKepOB TaKuX 3a00eBaHui WIN
HapyLeHui y mauueHTa ¢ 3aboneBanuem, accounupoBanibiM ¢ KHK. Tlox "cHmkenuem" B
JaHHOM KOHTEKCTE MOApPa3yMeBaeT CTAaTUCTUYECKH 3HAUUMOE CHIKEHHE TAKOTO YPOBHS.
CHuxeHue, Harpumep, MOXKeT ObITh TIO MEHbIIEH Mepe Ha npudnu3uteabHo 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, unu
Ha npubm3uTepbHO 100%.

3¢ eKTUBHOCTD JICUSHNS HITH TIPENYPEKACHUS 3a00I€BaHNS MOKHO OLICHUBATb,
HaIrpuMep, MyTeM U3MePeHHs] IPOrPECCHPOBAHMUS 3a00I€BaHUs, PEMUCCHH 3a00eBaHNS,
TSDKECTH CHMITOMOB, YMEHBIIEHUs OOJIH, Ka4eCTBa *KHI3HH, 03Bl JIGKAPCTBEHHOT'O Mpernapara,
HeoOXoauMoit ist moaaep kanust dpdexta jJeueHus], ypoBHs MapKepa 3a00JeBaHUs WITH JIFOOOTO
APYroro U3MepsieMOoro rnapamMerpa, COOTBETCTBYIOLIErO JaHHOMY 3a00JI€BaHUIO, JIEUeHNEe
KOTOPOTO OCYLIECTBIISIETCS] HITH MIPEAyNpekaeHHe KOTOPOro MpeayCMaTPUBAETCS.
Kontponuposanue 3 GeKTHBHOCTH JIUeHHsI WIIN MPENYNPEKACHUS IyTeM H3MEePEeHHUs JII000ro
U3 TaKHMX NapaMeTPoB WK JIF0OOH KOMOMHALINY TapaMeTPOB OTHOCHUTCS] K KOMITETEHIINH
crienuanucra B JaHHoi obnactu. Hanpumep, 3ppekTUBHOCTD JIeUeHUs TUCTUITUAEMUN MOKHO
OLICHUTb, HAIIPUMED, C TOMOLIBIO IEPUOAUIECKOrO KOHTPOIIsL ypOBHEH xonectepuna LDL,
xonecrepuHa HDL u Tpurnuuepunos. B nonoaaurensHoM npuMepe 3QpPeKTUBHOCTD JIeUeHUs]
HapyLIEHUs IIIOKO3HOTO KOHTPOJISI MOJKHO OLIEHUTD, HAIIPUMEp, € TIOMOLIBIO MEPUOUUECKOrO
KOHTPOJIs YPOBHEH MHCYJIMHA U IIFOKO3bI. B npyrom npumepe 3G QekTHBHOCTD JIeueHnst
OKUPEHHsI MOXKHO OLIEHUTb, HAIIpUMep, C MOMOIIBIO EPUOANUECKOrO KOHTPOJIS HHIEKCAa MAaCChI
Tena. B eme ogqHoM npumepe 3 PeKTHBHOCTD JIeUeHUs TUIIEPTEH3UU MOJKHO OLICHHTD,
HanpuMep, C MOMOIIBIO TEPHOANYECKOT0 KOHTPOJISI KPOBSTHOTO faByieHust. [1pu momornu
CpaBHEHUS TOCJIEAYIOINX JAHHBIX C HICXOAHBIMU TaHHBIMU Bpad IOJIyYaeT 0Ka3aTeb TOro,
sBIsiercs iu iedeHne 3G dexruBHbIM. KoHTponuposanue 3¢ eKTHBHOCTH JISYeHUS HIIH
NpeAyNpeKASHHs MTyTeM U3MEPEeHHs JTF0O0ro 13 TAKHX MapaMeTPOB HITH JIFO0O0H KOMOMHALIUN

napaMeTpoOB OTHOCUTCS K KOMIICTCHIWUU CIICTIUAJIMCTA B I[aHHOﬁ obnacTu. HpI/IMeHI/ITeJ'IbHO K
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BeeneHmo iIRNA, uenenanpasnenHo Bo3aeiicTyromer Ha KHK, wiu ¢papmanesrudeckoi
KOMIO3HLIUYU C HeH, "¢ dexTuBHas B oTHOmweHNH" 3aboneBanus, accornuupoBanroro ¢ KHK,
YKa3bIBAET HA TO, YTO BBEIECHUE KIMHUYECKH MPHEMJIEMBIM CIIOCOOOM MPHUBOIUT B PE3YJIbTATE K
OnaronpusTHoMy 3} (PeKTy Mo MeHbIIEH Mepe Y CTATUCTUYECKH 3HAYMMOM JTOJIA TAIIHEHTOB,
TAKOMY Kak ocjiabJIeHne CUMITOMOB, H3JIeUeHHUe, CHIKEHHE CTeTIeHU 3a00JIeBaHuUs, IPOAJICHHE
NPOIOJLKUTENIBHOCTH *KU3HH, YIIy4IIeHUe Ka4eCTBa JKU3HU, WK Ipyromy 3¢dexty, oObHO
CUUTAIOLIEMYCSI TIOJIOKUTETbHBIM BPa4yOM, 3HAKOMbBIM C JieueHueM 3ab0eBaHus,
acconunpoBanHoro ¢ KHK, u nogobubMu ciydasimMu.

JleueOHbIH nimH penynpeanTeNbHbIN 3G eKT sSBIseTcs O4eBHIHBIM, KOra HaOIF0AaeTCst
CTaTUCTUYECKU 3HAYMMOE YJIyYIIEHUE OHOTO HJIH HECKOJbKUX MapaMeTpoB OOJe3HEHHOTO
COCTOSIHHSI, WJIM TIO OTCYTCTBUIO YCYT'YOJIEHUS HJTH PA3BUTUSI CAMIITOMOB B T€X CJIy4asix, KOTa
UX, IPU UHBIX 0OCTOSITENILCTBAX, MPOTHO3UPOBANH. B kauecTBe npumepa, OJaronpusiTHoe
HU3MEHEHHe H3MepseMoro napamerpa 3aboneBanus o MeHblIel mepe Ha 10% u
NPEANOYTHTENBHO N0 MeHbInel Mepe Ha 20%, Ha 30%, Ha 40%, Ha 50% wu Oonee MOXKeT
CIIy>KUTb NOKa3areneM 3¢ pextusHoro nedeHus. O0 3phekTHBHOCTH JAHHOTO JIEKAPCTBEHHOTO
cpenctsa Ha ocHoBe IRNA miu cocTaBa ¢ TaKUM JIEKAPCTBEHHBIM CPEICTBOM MOKHO TAK)KE
CYAMTH MPH MOMOIIH SKCIIEPUMEHTATbHON JKUBOTHOM MOJIENTH TAHHOTO 3a00JI€BaHUsI, KOTOpasi
M3BECTHA U3 YPOBHS TeXHUKU. [Ipy HCMIONB30BaHNHN SKCIEPUMEHTAIBHON JKUBOTHON MOZENU
3((HeKTUBHOCTD JICUeHUs TOKa3aHa, eCIM HAOMIOJAI0T CTATUCTHYECKU 3HAYMMOE CHIKEHHE
Mapkepa WK OcjiadieHne CHMIITOMA.

CyObekTaM MOXKHO BBOAMTD TepaneBTH4Yeckoe KoanuecTBo iIRNA, kak, Hampumep,
npubmuzurensHo 0,01 mr/kr, 0,02 mr/kr, 0,03 mr/kr, 0,04 mr/kr, 0,05 mr/kr, 0,1 mr/kr, 0,15
mr/kr, 0,2 mr/kr, 0,25 mr/kr, 0,3 mr/kr, 0,35 mr/kr, 0,4 mr/kr, 0,45 mr/kr, 0,5 mr/kr, 0,55 mMr/kr,
0,6 mr/kr, 0,65 mr/kr, 0,7 mr/kr, 0,75 mr/kr, 0,8 mr/kr, 0,85 mr/kr, 0,9 mr/kr, 0,95 mr/kr, 1,0
mr/kr, 1,1 mr/kr, 1,2 mr/kr, 1,3 mr/kr, 1,4 mr/kr, 1,5 mr/kr, 1,6 mr/kr, 1,7 mr/kr, 1,8 mr/kr, 1,9
Mr/kr, 2,0 mr/kr, 2,1 mr/kr, 2,2 mr/kr, 2,3 mr/kr, 2,4 mr/kr, 2,5 mr/kr dsRNA, 2,6 mr/kr dsRNA,
2,7 mr/xr dsRNA, 2.8 mr/kr dsRNA, 2,9 mr/kr dsRNA, 3,0 mr/kr dsRNA, 3,1 mr/kr dsRNA, 3,2
mr/kr dsSRNA, 3,3 mr/kr dsRNA, 3,4 mr/kr dsRNA, 3,5 mr/kr dsRNA, 3,6 mr/kr dsRNA, 3,7
mr/kr dsRNA, 3,8 mr/kr dsRNA, 3,9 mr/kr dsRNA, 4,0 mr/kr dsRNA, 4,1 mr/kr dsRNA, 4,2
mr/kr dsRNA, 4,3 mr/kr dsRNA, 4,4 mr/kr dsRNA, 4,5 mr/kr dsRNA, 4,6 mr/kr dsRNA, 4,7
Mmr/kr dsSRNA, 4,8 mr/kr dsRNA, 4,9 mr/kr dsRNA, 5,0 mr/kr dsRNA, 5,1 mr/kr dsRNA, 5,2
mr/kr dsRNA, 5,3 mr/kr dsRNA, 5,4 mr/kr dsRNA, 5,5 mr/kr dsRNA, 5,6 mr/kr dsRNA, 5,7
mr/kr dsRNA, 5,8 mr/kr dsRNA, 5,9 mr/kr dsRNA, 6,0 mr/kr dsRNA, 6,1 mr/kr dsRNA, 6,2
mr/kr dsRNA, 6,3 mr/kr dsRNA, 6,4 mr/kr dsRNA, 6,5 mr/kr dsRNA, 6,6 mr/kr dsRNA, 6,7
Mmr/kr dsRNA, 6,8 mr/kr dsRNA, 6,9 mr/kr dsRNA, 7,0 mr/kr dsRNA, 7,1 mr/kr dsRNA, 7,2
mr/kr dsRNA, 7,3 mr/kr dsRNA, 7,4 mr/kr dsRNA, 7,5 mr/kr dsRNA, 7,6 mr/kr dsRNA, 7,7
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mr/kr dsRNA, 7,8 mr/kr dsRNA, 7,9 mr/kr dsRNA, 8,0 mr/kr dsRNA, 8,1 mr/kr dsRNA, 8,2
mr/kr dsRNA, 8,3 mr/kr dsRNA, 8,4 mr/kr dsRNA, 8,5 mr/kr dsRNA, 8,6 mr/kr dsRNA, 8,7
mr/kr dsRNA, 8,8 mr/kr dsRNA, 8,9 mr/kr dsRNA, 9,0 mr/kr dsRNA, 9,1 mr/kr dsRNA, 9,2
Mmr/kr dsSRNA, 9,3 mr/kr dsRNA, 9,4 mr/kr dsRNA, 9,5 mr/kr dsRNA, 9,6 mr/kr dsRNA, 9,7
mr/kr dsRNA, 9,8 mr/kr dsRNA, 9,9 mr/kr dsRNA, 9,0 mr/kr dsRNA, 10 mr/kr dsRNA, 15
mr/kr dsRNA, 20 mr/kr dsRNA, 25 mr/kr dsRNA, 30 mr/kr dsSRNA, 35 mr/kr dsRNA, 40 mr/kr
dsRNA, 45 mr/kr dsRNA wiu npubmusutensHo SO mr/kr dSRNA. 3HaueHus 1 quana3oHbl,
IPOMESKYTOYHBIE M0 OTHOLIEHHIO K TIEPEYHCIICHHBIM 3HAYEHHUSIM, TAKKe MOIPa3yMeBatOTCs KaK
YacTh HACTOSIIIErO H300pEeTeHMUs.

B omnpeneneHHbIX BapuaHTaX OCYLIECTBICHUS, HAIPUMED, 1€ KOMITO3ULNS COTJIACHO
HacrosieMy nzodperenuro coneput dsRNA, koropast onmcana B JaHHOM JIOKYMEHTE, 1
UL, CyObeKTaM MOKHO BBOAUTH TepaneBTHYecKoe KoandecTBo iRNA, kak, Hanpumep, OT
npubnusurensHo 0,01 Mr/kr 1o npubnusutensHo S Mr/kr, ot npubdmausurensHo 0,01 mr/kr no
npubnusurensHo 10 mr/kr, ot npubnusurensHo 0,05 MI/Kr 10 npuOIU3UTENBHO S MIVKT, OT
npubnausurensbHo 0,05 Mr/kr o npudbnusutensHo 10 mr/kr, ot npubnusutensHo 0,1 Mr/kr 1o
npuOIM3UTENBHO S MI/KT, OT mpudmm3uTensHo 0,1 Mr/kr o npubnusutensHo 10 Mr/kr, ot
npubau3uTeNbHO 0,2 MI/KT 10 IPUOIH3UTENBHO S MI/KT, OT nprOIn3uTesibHO 0,2 MI/KT 10
npubmmsurenabHo 10 Mr/kr, ot npubausuTensHo 0,3 MI/KT 10 NPUOIH3UTENBHO S5 MI/KT, OT
npubmuzurespbHo 0,3 Mr/kr 1o npubausutenbHo 10 Mr/kr, ot npubnuzurenbHo 0,4 MI/KT 10
NpUOIH3UTENBHO 5 MI/KT, OT npudnu3utensHo 0,4 Mr/kr 1o npubnusutensHo 10 Mr/kr, oT
npubnusuTensHo 0,5 MI/Kr 10 npuOIM3UTENBHO S MI/KT, OT NpHOIM3uTensHO 0,5 MI/KT 10
npubnusuTenbHo 10 MI/KT, OT mpuOIU3UTENBHO | MI/KT 1O MPUOIU3UTENBHO 5 MI/KT, OT
npubnusurensHo 1 Mr/kr go npubmamsurensHo 10 Mr/kr, ot npudnusurensHo 1,5 MI/Kr 1o
NpUOIU3UTENBHO 5 MIVKT, OT MpUOIM3UTENbHO 1,5 MI/Kr o npubnusurensHo 10 Mr/kr, ot
NPUOIH3UTENBHO 2 MIVKT A0 NMPUOIM3UTENBHO 2,5 MI/KT, OT NPUOIHU3UTENBHO 2 MI/KT 10
npubau3uTenbHO 10 MI/KT, OT MPUOTU3UTENBHO 3 MI/KT 10 MPUOIU3UTENBHO 5 MI/KT, OT
NpUOIU3UTENBHO 3 MIVKT 10 NpUOIu3uTensbHOo 10 MI/Kr, OT MpHOAM3UTENBHO 3,5 MI/KT 10
NPUOTU3UTENBHO S MI/KT, OT MPUOIU3UTETBHO 4 MI/KT A0 MPUOIUZUTEIBHO 5 MI/KT, OT
npUOTU3UTENBHO 4,5 MI/KT 10 PUOIH3UTENBHO 5 MI/KT, OT NPHOIU3UTENIBHO 4 MI/KT 10
npubnmsuTenbHo 10 Mr/kr, ot npubnusutensHo 4,5 Mr/kr 1o npubdiusurenbHo 10 Mr/kr, ot
NpUOTU3UTENHHO S5 MI/KT A0 puOIM3uTeabHO 10 MI/KT, OT MPUOIU3UTENBHO 5,5 MI/KT 10
npubau3uTensHO 10 MI/KT, OT IpUOTU3UTENBHO 6 MI/KT 10 npuOIn3uTeNnbHO 10 Mr/kr, ot
npubIu3uTeNbHO 6,5 Mr/Kr 1o npudnmsuTenbHo 10 MI/kr, oT NpUOIU3UTENBHO 7 MIVKT 1O
npubnmsurensbHo 10 MI/Kr, oT npubIu3uTensHO 7,5 MI/Kr 1o npubiamsurensHo 10 Mr/kr, ot
npubIu3uTeNbHO 8§ MIVKT 10 pubIM3uTeNnbHO 10 MI/Kr, oT npuOIM3uTeNbHO 8,5 MI/KT 10

npubnusurenbHo 10 MI/Kr, oT npubIu3UTeNbHO 9 MI/KT 10 npuOIM3UTEasHO 10 MI/KT MiH OT
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npubIN3UTENbHO 9,5 MI/KT 10 npubnmsuTenbHo 10 Mr/kr. 3HaUeHUs U AUATIa30Hbl,
IIPOMEXXYTOUHBIE TI0 OTHOLIEHHUIO K IMEPEUNCICHHBIM 3HAUEHHSIM, TAK)Ke MOJIPa3yMeBAaIOTCs KaK
YaCTh HACTOSIIIETO H300PETEHUS.

Hampumep, dsSRNA MokHO BBOIWTH B 103€, cOCTaBisitomei npudnusurensHo 0,1, 0,2,
0,3,04,05,06,0,7,08,09,1,1,1, 1,2, 1,3, 1.4, 1,5, 1,6, 1,7, 1.8, 1.9, 2, 2,1,2,2,2,3,24, 2,5,
2,6,2,7,2,8,29,3,3,1,3,2,3,3,3.4,3,5,3,6,3,7,3.8,3,9,4,4,1,4,2,4.3,4,4,4,5,4,6,4,7, 4,8,
49,5,5,1,5,2,5.3,5.4,5,5,5.,6,5,7,5,8,59,6,6,1,6,2,6,3, 64, 6,5, 6,6, 6,7,6,8,69,7,7,1,
7,2,73,74,75,76,7,7,7,8,7.9,8, 8,1, 8,2, 8,3, 84, 8,5, 8,6,8,7,8.8,8.9,9,9,1,9,2,9,3,94,
9,5,9,6,9,7,9,8, 9,9, unu npubnauzutensHo 10 Mr/kr. 3HaYeHUs U TUATIA30HbI, POMEKYTOUHBIE
IO OTHOULICHUIO K ITePEYHCICHHBIM 3HAUSHHSIM, TAKXKe MOAPa3yMeBaOTCs KaK YacTh HACTOSIIErO
n300peTeHus.

B npyrux BapmaHTax OCyIIECTBIEHHUS, HAIIPUMED, I71€ KOMIIO3ULHS COTTIAaCHO
HacrosLieMy n3odpereHuto conepxkut dsRNA, koropas onrcaHa B JaHHOM JIOKyMeHTe, 1 N-
alleTHIITaJIaKTO3aMHH, CyOBeKTaM MOKHO BBOJUTH TeparesTudeckoe konnuectso IRNA, kak,
HanpHuMep, 103y, COCTABIIOINYIO OT npubnusurenbHo 0,1 no npubnusurtensHo 50 Mr/kr, or
npubmuszurensHo 0,25 no npubnusurtensHo SO Mr/kr, ot npudausutensHo 0,5 1o
npubnusuTenbHo S0 Mr/kr, ot npubnusurensHo 0,75 no npubmmsutensHo SO MI/KT, OT
npubnamsuTensHo 1 1o npubnmsurensHo S0 MI/Kr, oT mpubIM3UTENbHO 1,5 10 MpUOIU3UTEIBHO
50 mr/kr, OT MpUOIU3UTENBHO 2 10 NPUOIM3UTENBbHO SO MI/KT, OT IPUOIU3UTENHHO 2,5 10
npubau3uTenbHO S0 MI/KT, OT IPUOTU3UTETBHO 3 10 NpudIN3UTeIbHO SO MI/KT, OT
npuOIM3UTENBHO 3,5 10 mpubmusuTensHo S0 MI/KT, OT IPUOIU3UTENBHO 4 10 MPUOIU3UTEIBHO
50 mr/kr, ot npubnm3nTenpHO 4,5 1o npudnu3nTensHo S0 MI/KT, OT NPHOIU3UTENBHO 5 10
npubnusuTenbHo S0 MI/Kr, oT npubIU3UTENbHO 7,5 10 npubausuTensHo SO MI/Kr, OT
npubnusurensHo 10 no npubnusurensHo S0 MI/Kr, OT npuOIM3UTENBHO 15 10 MpUOIU3UTENBHO
50 mr/kr, ot npubnusutensHo 20 1o npubmmsuTenbHo SO MI/Kr, oT npudam3uTeNnsHO 20 10
npubau3uTeNbHO 50 MI/KT, OT NPpUOMU3UTENBHO 25 10 npuOIM3uTeNnsHO 50 MI/KT, OT
NpUOIU3UTENBHO 25 10 npubnuzutensHo 50 Mr/kr, oT npudamu3uTensHo 30 10 NpUOIU3UTENIBHO
50 mr/kr, oT mpuOaM3UTENBHO 35 10 MpubmsuTenbHo SO Mr/kr, oT npudausuTenbHo 40 10
npubIM3uTEIbHO SO MI/KT, OT MpUOIU3UTEIBHO 45 10 npubm3uTebHO S0 MI/KT, OT
npubnmsurensHo 0,1 1o npubmusurensHo 45 mr/kr, ot npubdmmsurensHo 0,25 no
npuOIU3UTENBHO 45 MI/KT, OT npubau3uTenbHo 0,5 10 NPUOIU3UTENBHO 45 MI/KT, OT
npubnmsuTensHo 0,75 1o npubnu3nTensHO 45 MI/KT, OT TPUOIM3HTENbHO | 10 TPUOIH3UTENBHO
45 mr/kr, ot npubnm3uTeNnbHO 1,5 10 mpubIM3UTENbHO 45 MI/KT, OT IPUOTU3UTETBHO 2 10
NpUOIH3UTENBHO 45 MI/KT, OT IPUOTU3UTENBHO 2,5 N0 NPUOIH3UTENTBHO 45 MI/KT, OT
NpUOIH3UTENBHO 3 10 NPUOIU3UTENBHO 45 MI/KT, OT IPUOIU3UTENBHO 3,5 10 MPHONIU3UTENIEHO

45 mr/kr, oT npuOIN3UTENbHO 4 10 TPUOIH3UTENIBHO 45 MI/KT, OT IpUOIU3UTENBHO 4,5 10
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NpUOIU3UTENBHO 45 MI/KT, OT NPUOTU3UTENIBHO S5 10 NPUOIU3UTENBHO 45 MI/KT, OT
NpUOIU3UTENBHO 7,5 10 NpUOIU3UTENbHO 45 MI/KT, OT npubnusutensHo 10 1o npubIM3UTENbHO
45 mr/kr, ot npubau3uTenbHO 15 1o npubnusuTensHo 45 MI/KT, OT npubnusuTensHo 20 1o
npuOIM3uTENBHO 45 MI/KT, OT mpubau3nuTeNnbHO 20 10 MPUOTU3UTETBHO 45 MI/KT, OT
NpUOTH3UTENBHO 25 10 MPUOIU3UTENBHO 45 MI/KT, OT NPHOIU3UTENBHO 25 10 NPUOIH3UTETHHO
45 wmr/kr, ot npubnmuTenbHo 30 10 MpUOIM3UTENIBHO 45 MIV/KT, OT NPHOIU3UTENBHO 35 10
npuOIM3UTETHHO 45 MI/KT, OT mpubau3nuTeNbHO 40 10 MPUOMU3UTETHHO 45 MI/KT, OT
npubnmsurensHo 0,1 no npubmusurensHo 40 mMr/kr, ot npubdmmsurensHo 0,25 no
npubnmsurensHo 40 Mr/kr, ot npubdbnusurensHo 0,5 no npubnusurensHo 40 MI/KT, OT
npubnmsurensHo 0,75 no npubnusnTtensHo 40 MIVKT, OT NPHOIU3UTENBHO 1 10 MPHONIN3UTENBHO
40 mr/kr, ot npubnmsurensHO 1,5 o npubnusurenbHo 40 MI/KT, OT IPUOIU3UTENBHO 2 110
npubnusuTenbHo 40 MI/KT, OT IpUOIU3UTENbHO 2,5 10 npubnusuTenbHo 40 MI/KT, OT
NpUOIU3UTENBHO 3 10 NpUOIU3UTENbHO 40 MI/KT, OT IPUOIU3UTENBHO 3,5 10 NPUOTN3UTEIBHO
40 mr/kr, oT npuOIN3UTENbHO 4 10 NTpUOIN3UTENBHO 40 MI/KT, OT NPUOIU3UTENBHO 4,5 110
npuban3uTeNbHO 40 MI/KT, OT NPUOIU3UTENBHO 5 10 MpUOIN3UTENbHO 40 MI/KT, OT
npuOnmu3uTeNpHO 7,5 10 npudnmmzureabHo 40 Mr/kr, OT npuOau3uTeNbHO 10 10 MpubNIu3UTENBHO
40 mr/kr, ot npubamuTenbHoO 15 1o npubnmsutensHo 40 MI/Kr, OT npubm3uTensHO 20 1o
npubnamsuTensHo 40 MI/kr, oT npubausuTenbHo 20 10 npudnusnTensHO 40 MI/KT, OT
npuOIU3UTENBHO 25 10 npubau3uTeNnbHO 40 MI/KT, OT IPUOIHU3UTETBHO 25 10 NMPUOTU3UTENHEHO
40 mr/kr, ot npudnmurensHo 30 1o npubnmsnuTtessHO 40 MI/KT, OT NPHOIU3UTENBHO 35 10
npubnmsurensHo 40 Mr/kr, ot npudbnusurensHo 0,1 no npudnusurensro 30 MI/Kr, OT
npubnmsurensHo 0,25 no npudmusnrtensHo 30 MI/kr, oT npubnmsuTensHo 0,5 1o
npubnusurensHo 30 Mr/kr, ot npubnusurensHo 0,75 o npubmmsnurtensHo 30 MI/KT, OT
npubnusurensbHo 1 o npubnusurensHo 30 MI/Kr, oT npubIM3UTENBbHO 1,5 10 NpubIN3UTEIsHO
30 mr/kr, oT npuOIM3UTENBHO 2 10 NPUOIM3UTENbHO 30 MIVKT, OT MPUOIM3UTENBHO 2,5 10
npubnausuTenbHo 30 MIV/KT, OT NpUOIU3UTENBHO 3 10 NpubausuTenabHo 30 MI/KT, OT
npubIN3UTENbHO 3,5 10 npubnusutenbHo 30 MI/KT, OT IPUOIU3UTENBHO 4 10 MPUOIU3UTENBHO
30 mr/kr, oT mpuOIU3UTENBHO 4,5 10 TpubIU3uTENbHO 30 MI/KT, OT MPUOIU3UTEIBHO 5 10
npubIH3UTENBHO 30 MI/KT, OT IPUOTU3UTENBHO 7,5 10 npubau3uTeabHo 30 MI/KT, OT
npubnmsuTensHo 10 1o npubnusutensHo 30 MI/KT, OT MPUOIM3UTENBHO 15 10 MpUOIU3UTETBHO
30 mr/kr, ot npubnusutenbHo 20 1o npudmmsurenbHo 30 Mr/Kr, oT npubausuTenbHo 20 10
npubnu3uTenbHO 30 MI/KT, OT IpUOTU3UTETBHO 25 10 npudnu3nTensHo 30 MI/KT, OT
npubnmsurensHo 0,1 o npubmusurensHo 20 Mr/kr, ot npubmmsurensHo 0,25 1o
npubnusurensHo 20 MI/kr, ot npubdbnusurensHo 0,5 no npubmusurensHo 20 MI/KT, OT
npubnusurensHo 0,75 no npubnusnTtensHo 20 MIVKT, OT NPUOIU3UTENBHO 1 10 MPHONIN3UTENBHO

20 mr/kr, ot npubnmsuTensHo 1,5 1o npubnusurensHo 20 MI/KT, OT IPUOIU3UTENIBHO 2 110
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npubnusuTenbHo 20 MI/KT, OT NpUOIU3UTENBbHO 2,5 1o npubnusnutensHo 20 MI/KT, OT
NpUOIU3UTENBHO 3 10 NPUOIU3UTENBbHO 20 MI/KT, OT IPUOIU3UTENBHO 3,5 10 NPUOTU3UTEIBHO
20 mr/kr, oT NpUOIN3UTENbHO 4 10 NTpUOIN3UTENBHO 20 MI/KT, OT NPUOIU3UTENBHO 4,5 110
npuOIu3uTeNpHO 20 MI/KT, OT MPUOTUZUTENBHO S 10 MPUOAN3UTENBHO 20 MI/KT, OT
npubIM3UTENBHO 7,5 1o mpubnusurensHo 20 MI/Kr, oT mpubausutenbHo 10 1o npubOIH3UTENEHO
20 Mr/kr wim ot npudam3uTeNnbHO 15 no mpudbnusutensao 20 mr/kr. B onHoM BapuanTe
OCYILECTBJICHUS, T KOMITO3UILMS COTJIACHO HACTOsieMy H300peTeHuto conepkut dsRNA,
KOTOpasi ONHMCaHa B JAHHOM JIOKYMeHTe, 1 N-alleTHIrajlakTO3aMIH, CYOBEKTY MOKHO BBOAHTD
TEpaneBTUYECKOe KOJNYeCTBO OT npudnusutenbio 10 o mpubnusurensHo 30 mr/kr dsSRNA.
3Ha4YeHUs U AUANAa30HbI, IPOMEXKYTOUHBIE 10 OTHOIIEHUIO K ITePEeYHCIIEHHBIM 3HAYSHUSIM, TAKXKe
HOAPA3yMEBAIOTCSI KaK 4aCTh HACTOSIIEr0 H300peTeHus.

Hanpumep, cyObekTaM MOKHO BBOAWTH TepaneBTHUecKoe kKoinudecTso iIRNA, kak,
Hanpumep, npudnusurenbho 0,1, 0,2, 0,3, 0,4, 0,5, 0,6,0,7,0,8,0,9, 1, 1,1, 1,2, 1,3, 1,4, 1,5, 1,6,
1,7,1,8,19,2,2,1,2,2,2,3,2,4,2,5,2,6,2,7,2,8,29,3,3,1,3,2,3,3,34, 3,5, 3,6, 3,7, 3,8, 3,9,
4,4,1,42,43,44,45,4,6,4,7,48,49,5,5,1,5,2,5.3,5.4,5.5,5,6,5.7,5.8,5.9,6,6,1, 6,2,
6,3,64,65,6,6,6,7,68,69,7,7,1,7,2,73,74,75,7,6,7,7,7.8,7.9, 8, 8,1, 8,2, 8,3, 8.4, 8.5,
8.6,8.,7,8.8,8.9,9,9,1,9.2,9,3,94,9,5,9,6,9.,7, 9.8, 9.9, 10, 10,5, 11, 11,5, 12, 12,5, 13, 13,5,
14, 14,5, 15, 15,5, 16, 16,5, 17, 17.5, 18, 18,5, 19, 19.5, 20, 20,5, 21, 21,5, 22, 22.5, 23, 23,5, 24,
245,25, 25,5, 26, 26,5, 27, 27,5, 28, 28,5, 29, 29,5, 30, 31, 32, 33, 34, 34, 35, 36, 37, 38, 39, 40,
41,42, 43, 44, 45, 46, 47, 48, 49, wnu npubnusurtenbHo S0 Mr/kr. 3HaUEHUs U JUAMa30HbI,
IPOMEXYTOYHBIE TI0 OTHOLICHHUIO K MePEYHCICHHBIM 3HAUSHHSIM, TAK)Ke ITOJIPAa3yMeBAaIOTCs KaK
YaCTh HACTOSILETr0 H300peTeHMsL.

1IRNA MOXHO BBOZIUTBH IyTE€M BHYTPUBEHHOW MH(]Y3UH B TeUEHHE HEKOTOPOTO IMepHosa
BpEMEHH, KaK, HalpuMep, B TeueHue nepuona 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, win npubnu3uTeIbHO 25 MUHYT. BBeIEHIE MOJKHO MMOBTOPSITh, HAIIPUMED,
peryJspHO, Kak, HalpuMep, pa3 B HENEJNIO, pa3 B J1B€ HeJeNu (T. €. KaKble 1BE HelelH) B
TeueHHe OJTHOrO Mecsla, ABYX MECSILEB, TPEX MECALEB, YeThIpeX MecsALeB uin aonblie. [locne
OCYLIECTBJIEHHUS CXEMbI IEPBUYHOTO JIEUeHHs JIEKapCTBEHHbBIE MPenapaThl MOXKHO BBOJAUTH
MeHee yacto. Hanpumep, nocie BBeeHNUs pa3 B HEAEIIO UM Pa3 B JIBE HEZIENIU B TEUEHUE TPEX
MecsLEeB BBeIEHUE MOXHO IOBTOPATH OJMH Pa3 B MeCSAL] B TeUE€HHE LIECTH MECSLEB, WU Iofa,
WJIN AOJIbIIE.

Beenenne iRNA moxker cHmkath ypoBHr KHK, Hanpumep, B kiieTke, TKaHHU, KPOBH,
MOY€e WJTH IPYTHX y4acTKax MalleHTa, Mo MEeHbLIeH Mepe Ha mpubnusutenbHo 5%, 6%, 7%, 8%,
9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%, 19%, 20%, 21%, 22%, 23%, 24%, 25%,
26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%, 35%, 36%, 37%, 38%, 39%, 40%, 41%,
42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%., 51%, 52%, 53%., 54%, 55%, 56%., 5T7%,
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58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, 10%, 71%, 72%, 73%,
74%, 75%, 716%, T7%, T18%, 19%, 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%,
90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, unu Mo MeHbIIEH Mepe Ha MPUOTUZUTENBHO
99% unu Hornee.

ITepen BBeneHnem mosHOM 10361 IRNA manueHTaM MOKHO BBOIMTH MEHBIIYIO 103V, KaK,
Harpumep, 5% uHpy3uro 1 HabIOIaTh UX B OTHOLIEHUH OTPULATEIbHOTO 3(ddekTa, Kak,
HanpuMep, aJUIePTUYECKUX peakiuil. B npyrom npuMepe nauneHTa MOXKHO HaOJIFOAATh B
OTHOILIEHHH HEXKENATEIbHbIX HMMYHOCTUMYJTHPYOIIKX 3P deKTOB, Kak, Hampumep,
NOBBIIEHHBIX ypoBHEH nuToknHa (Hanpumep, TNF-anbda nmm INF-aneda).

Bnarogaps unrubupyomemy s¢dexry B otHoumeHnn skcnpeccun KHK, kommnosumnms
COTJIACHO HACTOSLIEMY H300pEeTeHUI0 WK (apMalleBTUYeCKask KOMITO3ULIMSI, OJyYeHHAst U3 Hee,
MOTYT TOBBIIIATH KA4€CTBO JKU3HU.

iRNA cornacHo HacrosiemMy H300peTeHHI0 MOXKHO BBOAUTH B "ronoii" dopme, rae
MOIU(UIIUPOBAHHOE WJIM HEMOAU(DULIMPOBAHHOE CPenCTBO HA ocHOBE IRNA cycneHaupyroT
HETMOCPEICTBEHHO B BOJHOM WJIH MOAXosieM OygepHom pacTBope, B Buzae "cBoOonHoit iRNA."
CBoOonnyro IRNA BBOmsT B oTCyTCTBHE (papManieBTrueckoi komno3uumu. CBobomHas iRNA
MOKET HaXOIHUThCS B moaxopsiieM OydepHoMm pactBope. bydepHbiii pacTBOp MOKET COIEpIKaTh
aleTat, [IUTPaT, IpoJiaMuH, KapOoHaT Wik GocdaT 1 0y UX KoMOuHaIHi0. B onHOM
BapHaHTE OCYLIECTBIIEHUs Oy(epHbIil pacTBOp MpencTassieT coboit hochaTHO-COIeBOM
Oydepusiii pactBop (PBS). pH u ocmonsprocTs OydepHoro pactsopa, comepkamiero iRNA,
MO3KHO KOPPEKTHUPOBATH, C TEM YTOOBI OH MOIXOIMII AJIs1 BBEACHHUS CYOBEKTY.

AnprepHatiBHO, IRNA coriacHo HacToseMy n300peTeHHI0 MOKHO BBOIUTH B BUZIE
(hapmaLeBTUUECKONH KOMITO3ULIMH, TAKOH Kak JIMMOCOMHbIN cocTaB ¢ dSRNA.

CyObekThl, KOTOpBIE OYAYyT HCIBITHIBATH OOJIETUEHUE B PE3YJIbTATe CHUKEHUS W/ WU
uHrubuposanus skcrpeccun rena KHK, mpencrasisitoT co0oit TakOBBIX ¢ 3a00/I€BAHUEM,
accouuupoBanHbiM ¢ KHK, nin HapymeHueM, KOTOpOe ONMKMCaHO B JAHHOM JAOKyYMeHTe. B
OJTHOM BapHaHTE OCYIIECTBJICHUsI CYOBEKT ¢ 3a0oneBanneM, accorunpoBaiHbiM ¢ KHK, nmeer
3a0oneBaHue neyeHu (HanpuMmep, )KUPOBOE MEPEPOKIEHHE MEUYeHH, cTeaTorenarur). B npyrom
BapUaHTe OCYLIECTBIIEHUs CyOBeKT ¢ 3adoneBanuem, accorunporanisiM ¢ KHK, nmeer
IUCITUITHAEMHUIO (HapUMep, TUIEPIUIHIEMHUIO, BBICOKHE ypOBeHb XonectepruHa LDL, Huskwii
ypoBeHb xosiectrepuHa HDL, runepTpuriuiepuIeMui0, TOCTIPAHIHATBHYEO
TUNepTPUrIniepuaeMuro). B mpyrom BapuaHTe ocyuiecTBieHHs CyOBbeKT ¢ 3a00IeBaHUEM,
acconunpoBanHbiM ¢ KHK, nMeer HapyiieHne rimkeMuuecKoro KOHTpoIts (Hanpumep,
MHCYJIMHOPE3UCTEHTHOCTh, AradeT). B emme ogqHOM BapraHTe OCyIeCTBIEHHS CYOBEeKT C
3aboneBanuem, accormupoBanabiM ¢ KHK, nmeer cepaeuno-cocyaucroe 3aboneBanne

(HampuMep, TUMepPTEH31I0, TUC(YHKIMIO SHIOTENHANbHBIX KJIETOK). B onHOM BapuaHTe
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ocyliecTBIeHUs cyOBeKT ¢ 3aboneBanneM, accorunposanHbiM ¢ KHK, nmeer 3aboneBanue
NoYeK (HarmpuMep, OCTpoe HapylleHHne (PyHKIMK MOYeK, KaHAIBLEBYIO TUCPYHKIUIO,
NPOBOCHAJINTENbHbBIE H3MEHEHHs TPOKCUMAIIbHBIX KaHalblleB). B npyrom BapuaHre
ocyliecTBIeHus cyOBeKT ¢ 3aboneBanueM, accouunposanHeiM ¢ KHK, nmeer merabonnueckuii
CHHZAPOM. B KOHKPETHOM BapHaHTe OCYIIECTBIIEHUS CYOBEKT C 3a00JIeBaHIEM,
accounnpoBanubiM ¢ KHK, nmeer nucdyHkumio aqunonuros. B eme ogHoM BapuaHTe
ocymiecTBiIeHus: cyOpekT ¢ 3aboneBanneM, accouuupoanHbiM ¢ KHK, nmeer otnoxkenne
BUCILIEPAJIBHOTO JKUpa. B 1pyroM BapuaHnTe OCyIiecTBieHHs CyOBeKT ¢ 3adoneBaHneM,
accounnposanHbiM ¢ KHK, nmeer oxxupenue. B koHKpeTHOM BapuaHTE OCYLIECTBICHUS
cyOBexT ¢ 3aboneBanueM, accounnpoanubiM ¢ KHK | nmeer runepypukemuto. B npyrom
BapHaHTe OCYLIECTBIEHUs CyOBeKT ¢ 3adoneBanueM, accorurposadisiM ¢ KHK, nmeer
nozarpy. B npyrom BapuanTe ocymecTBieHHsI CyObeKT ¢ 3a001eBaHuEeM, AaCCOLIMHPOBAHHBIM C
KHK, nmeer pacCTpoicTBO MUINEBOTO MOBEACHUS /WA YPE3MEPHOE MPUCTPACTUE K Caxapy.

Jleuenue cyObexTa, KOTOPBIH OyIeT UCIIBITEIBAT OOJErUYeHNe B Pe3yJIbTaTe CHUKEHUS
w/unn uaruouposanus skcnpeccun KHK, BkirodaeT nedeHune B TepaneBTHUECKUX U
NPOPUIAKTUIECKUX LEJSX.

Hacrosimee n3o0pereHne HOMONHUTENBHO MPEAYCMATPHBAET CIIOCOOBI 1 TPUMEHEHHS
cpenctsa Ha ocHoBe iIRNA wnu ero hapmanieBTUYECKONM KOMIIO3HMIIMHU AJIs JIeYeHUsI CyObeKTa,
KOTOPBIH OyIEeT UCTIBITHIBATH OONIErUeHHE B Pe3yJIbTaTe CHUKEHUS W/ UK UHTHOUPOBAHMUS
skcnpeccn KHK, Hanpumep, cyobekTa ¢ 3adoneBannem, acconunpoBanabiM ¢ KHK, B
KOMOHMHALIUY C APYTUMH (papMaLieBTHYECKIMU TperapaTaMi W/ APYTHMH CIIocoOamMu
TEpannu, Hampumep, ¢ U3BECTHbIMU (I)apMaL[eBTI/ILIeCKI/IMI/I npenaparamu I/I/I/IJ'II/I HN3BECCTHBIMU
CHOCO6aMI/I TEpanury, TAKUMHU KaK, HAIIPUMEDP, TC, KOTOPBIC B HACTOALICC BPEMs IPUMCHAIOT IJISA
JedeHns Takux Hapymenuid. Hampumep, B onpeneneHHbIX BapuaHTax ocymectsieHust IRNA,
LieJieHaInpaBieHHo Bo3aelcTByromyo Ha KHK, BBoasT B KOMOMHALMY, HAIPUMED, CO
CpenCTBOM, MIPUTOHBIM JUIA JiedeHus 3adonesanus, accounuposanHoro ¢ KHK, koropoe
OIHCAHO B PYIOM MeCTe B JaHHOM AOKyMeHTe. Harnpumep, HononHuTenbHbIE TepaneBTHIeCKHe
npenaparhl U CocoObl Tepanuy, NOAXOAAIINE I JIedeHus CyObeKTa, KOTOphIil Oyaer
MCITBITBIBATE OOJIETUeHNE B Pe3yJIbTaTe CHIKEHUsI /1 HHrHOnposanus skcnpeccun KHK,
Harpumep, cyobekTa ¢ 3aboneBanueM, acconnnposaHabiM ¢ KHK, Bkimrouaror HHrHOUTOD
HMG-CoA-penykrassl, CpeAcTBa AJis Tepanuu nuadera, TMIOTEH3UBHOE JIEKAPCTBEHHOE
CPENCTBO, PECBEPATPOI HIIH APYTHe TePANeBTUYECKHUE CPENCTBA ISl JIeUeHUs 3a00IeBaHMs,
acconunposarHoro ¢ KHK. Ummoctpatusabie nHrndutops! penykrazsl HMG-CoA BitoUaroT
aropsactatuH (Lipitor®/Tahor/Sortis/Torvast/Cardyl ot Pfizer), mpasacratun (Pravachol ot
Bristol-Myers Squibb, Mevalotin/Sanaprav ot Sankyo), cumBactatus (Zocor®/Sinvacor ot

Merck, Denan ot Boehringer Ingelheim, Lipovas ot Banyu), noBacratun (Mevacor/Mevinacor
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ot Merck, Lovastatina ot Bexal, Liposcler or Cepa Schwarz Pharma), ¢pyBacrarun
(Lescol®/Locol/Lochol ot Novartis, Cranoc ot Fujisawa, Digaril ot Solvay), nepusacratux
(Lipobay ot Bayer/Baycol ot GlaxoSmithKline), posysactarusn (Crestor® ot AstraZeneca) u
nutuBactaTuH (ntaBacratun/pusuBactatuH) (Nissan Chemical, Kowa Kogyo, Sankyo u
Novartis). MmrocTpaTuBHbIE CPENCTBA IS TEPANTUK AUadeTa H3BECTHDI U3 YPOBHS TEXHUKHU U
BKJIFOYAIOT, HATIPUMED, YCHUIINTEH YyBCTBUTEIHOCTH PELIENITOPOB K MHCYJINHY, TAKHE KaK
OuryaHuasl (HarmpuMep, MET(POPMHUH) U THA3OJUAUHINOHBI (HAMPUMEp, POCUTIIUTA30H,
MHOTJIMTAa30H, TPOTJIMTa30H); CPEICTBA, YCHUIIMBAIOLINE CEKPELIHIO, TAKHE KaK
Cyb(hOHMIMOYEBHHBI (HanpuMep, MIUOypU, TIIUIU3NA, TIMMEUPUA, TONOYTaMUA,
anueToreckCamMu/l, TojlazaMu, XJOpuponaMun, riiukKjaasua, riIuKOonupamMmun, FJ'II/IKBI/II[OH),
CpPENCTBa, YCUIIMBAOLIME CEKPELIHIO, OTIIMYHbIE OT CYJIb(OHUIMOUYEBHH, HAIPUMED,
IPOU3BOJHbIE MEMIUTUHI/A (HATIPUMED, PETariiMHNA, HATEeTTIHHNA); HHTHOUTOPbI
punentTuaunenauaasbl IV (HanpumMep, CUTATTIUITHH, CAKCATTUITHH, JINHATJIHUITTHH,
BUJIIATJIUITHH, JIOTJIUITHH, CENITATJIUITHH ), HHTHOUTOPBI aib(a-TriIroK0o3uAa3bl (Hanpumep,
akap0o03a, MUTTIUTOJ, BOIINO03a); aMUJIMHOMUMETHKH (HallpuMep, MPaMIMHTHA alleTaT);
MHMETHKU UHKEPTHHA (HAIIPUMEp, SKCEHATHU I, IMPATTYTH, TACTIOTJIFOTHA ), HHCYJIUH U €T0
aHajoru (Hampumep, ObICTPONEHCTBY IO, MEJICHHOASHCTBYIOLIHIA U NEHCTBYIOIIUH CO
CpenHel CKOPOCTBIO); CEKBECTPAHTBI JKEITUHBIX KUCIIOT (HAIIpUMep, KOJeCceBeIaM) U arOHUCTBI
nonaMuHa (Hampumep, OPOMOKPHUIITHH), B3SIThIE OTAENBHO WM B KOMOWHALIUH.
HJ'IJ'[I-OCTpaTI/IBHbIe TUIIOTEH3HUBHBIC JICKAPCTBCHHBIC CPEACTBA U3BCCTHDBI U3 YPOBHA TCXHUKU U
BKJIFOUAIOT TUYPETUKH (HApUMep, THA3HIHbIE TUYPETHKH (HapuMep, XJIOPTHA3HU,
XJIOPTAJIUIOH, THAPOXJIOPOTHA3U, HHAAIIAMHJ], METAJIO30H ), IIeTJIEeBble AUYPETHKH (HAIIpHMeD,
OyMeTaHH[, STAKPUHOBYIO KUCIOTY, (pypocemun, TopaceMun) u KaiauiicOeperaromme
AMYPETUKH/OJI0KaTOPBI aJIbJOCTEPOHOBOIO peLenTopa (HanpuMep, aMHJIOPU, CIIUPOHOJIAKTOH,
TPUAMTEPEH, STUIEPEHOH)), JIEKapCTBEHHBIC CPEACTBA K apeHaANNHY (Hampumep, Oeta-
OnoKaTophI (HAIpHMep, aTEHOJION, METOIPOJIOIN, METOMPOJION MPOJIOHTHPOBAHHOTO NEHCTBHS,
HeOMBOJIO0J, Ha 010, TUHAOJION, IPOIPAHOJION, COTANION, TUMOIION), anbga-1-010KaTopbl
(HampuMep, TOKCA303UH, MPA303UH, TEPA303UH), albda- 1 Oera-0J10KaTophl (HAPUMED,
KapBeuIIo, 1abeTanol), CPEACTBA LEHTPAIBHOTO ASHCTBUS (HapUMep, KIIOHHUIVH,
METHIIIONA), CPENICTBA, BO3IEHCTBYIOINNE Ha NepedepuIecKy0 HEPBHYIO CUCTEMY (Hampumep,
T'YaHETHIIUH, Pe3EePIIHH) U Ba30JMUIATATOPBI HETIOCPEACTBEHHOTO IeHCTBHS (HAIIpUMep,
THApaNa3vH, MUHOKCHANIN)), OIOKaTOPBI KAIbLIUEBBIX KAHAJIOB (HAIPUMep, aMJIOIHITNH,
auntuazeM, GesoaunuH, UCPATUTHH, HUKAPIUTUH, HU(PETUITHUH, BEparaMILl), HHTUOUTOPbI
ATI® (manpumep, OeHa3ETIPHII, KATONPUII, SHATANPWIL, (POSHHONIPHII, TH3HHOIPII, XHHAIIPUIL,
paMunprn), GIOKaTOPbI AHTHOTEH3MHOBBIX PELIENITOPOB (HApUMep, KaHAecapTaH, 31IPOCapTaH,

upOecapTaH, JO3apTaH, OJIMECAPTaH, TEIMUCAPTAH, BAJICAPTAH) UK JIFOObIE NX KOMOUHALUH.
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Cpenctso Ha ocHOBe iIRNA 1 JOMONTHUTENBHOE TEPANEBTUYECKOE CPEACTBO W/ WK
JIEKapCTBEHHBIH MpenapaT MOXKHO BBOAUTH OAHOBPEMEHHO W/WIJIN B OIHOM KOMOMHALINY,
HanpHuMep, MapeHTepaIbHO, WK JOTOJHUTEIbHOE TEPATIeBTHYECKOE CPEACTBO MOKHO BBOJUTD
KaK 4acTb OT/JeJIbHONH KOMIO3ULIMY, WIN B pa3HOE BpeMsl, W/UIIU IPYTUM CIIOCOOOM, H3BECTHBIM B
JaHHOH 00NACTH MM ONHCAHHBIM B JAHHOM JIOKYMEHTE.

Hacrosimee n3o0pereHue Takke mpefycMaTpuBaeT CriocoObl IPUMEHEHUs! CPEICTBA Ha
ocHoBe iRNA cornacHo HacTosieMy U300PETEHHIO H/WTH KOMITO3UIIMH, COAepKallel CpeacTBO
Ha ocHOBe iIRNA coriiacHO HaCTosILEMy U300PETEHUIO, NIl CHHKEHHSI W/ UJTH MHTMOUPOBAHUS
skcnpeccnn KHK B xireTke. B npyrux acrekrax Hactosiiiee H300peTeHne npeaycMaTpiBaeT
1RNA cornacHo HacTosIeMy H300peTeHUI0 H/UIH KOMITO3ULHIO, copepskamyro iIRNA cornmacHo
HaCTOsALIEMY I/I306peTeHI/II'O, AJis1 IPUMEHEHNS B CHUXKCHUN I/I/I/I.]'II/I I/IHFI/I6I/IpOBaHI/II/I JKCIpeCcCru
KHK B kierke. B emie onHux acnekrax npenycMoTpeHo npumeHenue iRNA cornacHo
HacToALIeMYy H300pETeHUI0 W/UIM KOMITO3ULIUY, cofepakarieil IRNA coriacHo HacTosleMy
N300peTeHHUIO, JIJIsI OJy4YeHUs JIEKApCTBEHHOTO Npernapara AJsl CHIDKEHUST W/ Un
uHruduposanus sxkcnpeccun KHK B knerke.

CnocoObl 1 MPUMEHEHHSI BKJIFOYAKOT MPUBEICHNE KIETKH B KOHTAKT ¢ iIRNA, Hanpumep,
dsRNA, cornmacHo HacTosimeMy H300peTEeHHIO U MOIEPKAHIE KIIETKH B TEYEHHE BPEMEHH,
JAOCTATOYHOTO JUIst o0ecriedenus paspymenns Tpanckpunta mRNA rena KHK, narubupys tem
cambiM skcnipeccrto reHa KHK B knetke.

CHIpKeHMe SKCITPECCUU TeHa MOKHO OLIEHUTh JIFOOBIMHU CIIOCOOAMH, U3BECTHBIMHU B
naHHOM obnacru. Hanmpumep, cHmxenne skcnpeccun KHK MoxxHO onpenennuts myteM
onpenenenus yposHs skcnpeccun mMRNA KHK ¢ nomoibio ¢crnoco6oB, OOBIMHBIX ISt
crieuanncTa B JaHHOH obnacty, Hanpumep, HozepH-OnorTurra, RT-PCR, nyrem onpenenenus
ypoBHasi Oenka KHK ¢ moMotbio ¢crnocoboB, OOBIMHBIX [T CHIELHATUCTA B JAHHOH 00JIacTH,
TaKUX KaK BECTEPH-OJIOTTHHI, UMMYHOJIOTHYE€CKHE METOAUKH, CIIOCOOBI POTOYHOMN
nuromerpun, ELISA, n/unu nyrem onpenenenus duonoruueckoit akrusHoctu KHK (Hanpumep,
dochopunupoBanus GppykTossl 10 pykTo30-1-hocdara). B oqHOM BapraHTe OCYLIECTBIEHHUS
cHkeHue skcrpeccun reHa KHK MoxxHO onpenenuTs nyTeM U3MepeHust ypoBHs QPyKTO3bI B
MoYe.

B crniocofax v mpUMEHEeHUsIX COTIIACHO HACTOAIIEMY H300pPETEHUIO KJIETKAa MOXKET
HAXOMMTCSI B KOHTAKTE iNn Vitro WM in vivo, T. €. KJIeTKa MOKET HaAXOIUTCS B CyOBEKTE.

KneTkoii, nogxozsiueii sl Ie4eHUs: C TOMOLIBIO CIIOCOOOB COTJIACHO HACTOSIIIEMY
N300peTeHNIO, MOXKET OBITh JIF00ast KieTka, kotopas skcnpeccupyer reH KHK. Kietka,
MOXOZSIIIAs AJIsl IPUMEHEHHsI B CrIOCco0ax U MPUMEHEHUSIX COTJIACHO HACTOSIIEMY
N300pETeHNIO, MOXKET MPECTABISITh COOOH KIIETKY MIIEKOIMTAIOIIEro, HApUMep, KIETKY

npumarta (TaKYI'O KaK KJIETKa YCJIOBEKA WUJIK OTJIMYHOT'O OT Y€JIOBEKA MMpUMATA, HAIPUMEDP, KJICTKA
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00e3bsHBI WM KJIETKA [IUMIIaH3€), KJIETKY OTIIMYHOTO OT NIPUMAaTa XMBOTHOTO (TaKyrO Kak
KJIETKa KOPOBBI, KJIETKa CBUHbBH, KJI€TKa BepOJIr0O/a, KJIETKA JIaMbl, KJI€TKa JIOLIA I, KJIeTKa KO3Bl,
KJIETKa KPOJIMKA, KJIETKa OBIIbI, KJIETKAa XOMsIKa, KJIETKa MOPCKOH CBUHKH, KJIETKa KOTa, KJIeTKa
cobakH, KJIeTKa KPbIChI, KJIETKa MBIIIH, KJI€TKA JIbBa, KJIETKa TUIPa, KJIeTKa MEABE s UM KJIeTKa
OyiiBOJIa), KJIETKY MTHULBI (HAPUMep, KIIETKY YTKH I KJIETKY I'ycsl) HITH KJIeTKY KuTa. B onHOM
BapUaHTe OCYLIECTBJICHUs KJIETKOMN sIBJIAETCS KJIeTKa YeJOBeKa, HalpuMep, KjeTka MeueHu
YeJIOBEKa.

Okcnpeccrto KHK MokHO HHIHOMPOBaTh B KIIETKE IO MEHbLIEH Mepe Ha
npubamsuTensHo 5%, 6%, 7%, 8%, 9%, 10%, 11%, 12%, 13%, 14%, 15%, 16%, 17%, 18%,
19%, 20%, 21%, 22%, 23%, 24%, 25%, 26%, 27%, 28%, 29%, 30%, 31%, 32%, 33%, 34%,
35%, 36%, 37%, 38%, 39%, 40%, 41%, 42%, 43%, 44%, 45%, 46%, 47%, 48%, 49%, 50%,
51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, 60%, 61%, 62%, 63%, 64%, 65%, 66%,
67%, 68%, 69%, 10%, T1%, 72%, 13%, T14%, 75%, 716%, T7%, T18%, 19%, 80%, 81%, 82%,
83%, 84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%,
99%, nnu Ha npudausurenasbHo 100%.

In vivo criocoObl 1 MPUMEHEHHsI COTJIACHO HACTOSIIEMY H300PETEeHHIO MOTYT BKIIFOYaTh
BBeJleHUe CyObekTy kommnosunun, copepskammeii iRNA, roe iIRNA Bkit0YaeT HyKI€OTHIHYEO
MOCJIEA0BATENBHOCTD, KOTOPasi KOMIUIEMEHTapHa MO MeHblIel Mepe yacTu TpaHckpunrta PHK
rena KHK mnekonuTaromero, nojjexamnero jeueHuto. B Tex ciydasix, Koraa OpraHu3MOoM,
HOZJIEKAIIMM JISYEHHIO SIBIISIETCS UEJIOBEK, TOTIa KOMITO3UIIMIO MOXKHO BBOAHTD JIFOOBIMU
criocobaMu, U3BECTHBIMH B JAHHOW O0JIACTH, B TOM YHCIIE, O€3 OrpaHHYeHHS, TIOAKOXKHBIM,
BHYTPHUBEHHBIM, TIEPOPAJIbHBIM, BHYTPHOPIOLIIMHHBIM HITH MAPEHTEPATBLHBIM Iy TSIMHU, BKJIFOYAsT
MHTPaKpaHUaJbHOE (HalpuMep, HHTPABEHTPUKYJISIPHOE, HHTPAIAPEHXUMATO3HOE U
MHTPATEKAJIbHOE), BHYTPUMBILIEYHOE, TPAHCAEPMAJIbHOE, YePe3 BEPXHHE AbIXaTeNbHbIE ITyTH
(a3p030I1b), HA3AIBHOE, PEKTATIBHOE U MECTHOE (B TOM HYHUCJIEC TPAHCOYKKAIBHOE U
cyOnMHrBanbHOE) BBENeHNE. B onpeneneHHbIX BapuaHTaxX OCYIIECTBIEHHs KOMITIO3UIIMU BBOJSAT
NPH MOMOIIHU TTOAKOXKHOM MJIM BHYTPUBEHHON MH(PY3UU HITH UHBEKLIUH.

B HEKOTOpBIX BapHaHTax OCYILECTBJIEHHs BBEEHNE OCYIIECTBISAIOT IOCPEACTBOM
UHBEKIUH Jeno-TpenapaTa. biarogapst unbekuuu neno-npemnapara iRNA MokeT mOCTOSHHO
BBICBOOOJKAATHCS B TEUEHHE JUINTEIBHOTO IepHoaa BpeMeH!. TakuM 00pa3oM HHBEKIHUS JeTI0-
npenapara MOXKeT CHUKATh YaCTOTY BBEIEHHSI 103, HEOOXOMMMBIX JUTS MOy YeHUs
HeoOxoaumoro 3¢ dekra, Hanpumep, HeodxoaumMoro ypoBHst nHruouposanus KHK, wiu
TepaneBTUYeCKOro uin npodrnaktadeckoro 3¢ dexra. MHbekuus neno-npemnapara MoxXeT
TaKXke MpeayCcMaTpuBaTh OoJiee yCTOWYHNBBIE KOHIIEHTPALMH B CBIBOPOTKe. MHBEKINN 1eno-

npemnapara MOryT npeayCMaTpuBaTh NOAKOXKHBIC MHBECKIUU UK BHYTPUMBIIICYHBIC MHBCKIIUN.
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B npennoutuTenbHbIX BapHaHTAax OCYLIECTBJICHUSI UHBEKLIMS ETO-Tpenapara siBsieTCs
MOAKOKHON MHBEKLIUEH.

B HexoTOpBIX BapHaHTax OCYIIECTBJICHUs BBEICHHE OCYLIECTBIISIOT OCPEICTBOM
Hacoca. Hacoc MoskeT ObITh BHELTHUM HACOCOM HJIM UMILIAHTUPOBAHHBIM XUPYPTHUECKUM
yTeM HAacOCOM. B ompeneneHHbIX BapuaHTax OCYLIECTBJICHHs HACOC SIBJSETCS] MOJKOKHO
UMIUIAHTHPOBAHHBIM OCMOTHUYECKUM HacocoM. B Apyrux BapuaHTax OCyIIECTBJIEHUs HACOC
sABJIsieTCsl MTH(Y3HOHHBIM HacocoM. MH(Y3MOHHBII HACOC MOKHO MPUMEHSITD JIJIs
BHYTPUBEHHBIX, IIOAKOXKHBIX, apTEPHATBHBIX WJIH JTUAYPATIbHBIX HHPY3HA. B
MPEANOYTUTECIIbHBIX BapUaHTAX OCYILIECCTBJICHUA PIH(bySPIOHHbeI HaCOC SABJIACTCA MOAKOXXHBIM
WH(Y3MOHHBIM HACOCOM. B Ipyrux BapuaHTax OCYIIECTBICHHS HACOC SBIISIETCS
UMIUIAHTHPOBAHHBIM XUPYPTUYECKUM IIyTEM HaCOCOM, KOTOPBIN AOCTABJIAET CPEACTBO HA
ocHoBe iIRNA B neueHb.

Cnocob BBeEeHUSI MOKHO BBIOPATh, UCXOAS U3 TOTO, HEOOXOAMMO MECTHOE WJIH
CHUCTEMHOE JICUEHUE, U UCXOs U3 00J1aCTH, KOTOpask MOJICKUT JieueHuro. [1yTe u MecTo
BBEIICHHSI MOJKHO BBIOPATH JJIs1 YBEJIMUEHUS LIEJICHAPABICHHOTO BO3IEHCTBHSI.

B onHOM acniekTe HacTosiee N300peTeHNe TaKKe MPEAyCMaTPUBAET CIIOCOOBI
uHruduposanus sxkcrnpeccuu rena KHK y mnexonuraromero, Hanpumep, denoseka. Hacrosiiee
n300peTeHne TakKe MpeayCcMaTpUBaeT KOMIO3HULMIO, coneprxkamyto iRNA, nanpumep, dsRNA,
KOTOpasi LeJieHanpasieHHo Bo3aeiicTyeT Ha reH KHK B kjeTke miekonuraromero, 1jst
npuMeHeHus B uHrubuposannu skcnpeccuu rena KHK y miekonmraromero. B apyrom acriexre
HacTosiiee n3ooperenne npenycmatpusaer npumenenue iRNA, nanpumep, dsRNA, kotopas
neneHanpayieHHO Bo3neiicTByeT Ha reH KHK B kietke milekonuraromero, B MOJly4eHUH
JIEKapCTBEHHOTO Ipernapara 11t uHruouposanus sxcnpeccun rea KHK y mitekonmraromero.

CriocoObl 1 MpUMEHEeHHs IPeyCMaTPUBAIOT BBEEHHNE MIIEKOITUTAIOIEMY, HAalIpuMep,
4eJIOBeKy, KoMno3uuuu, coaepskameit iRNA, nanpumep, dsSRNA, koTtopas LieeHanpaBieHHO
Bo3zeicTByeT Ha reH KHK B KileTke MIIEKONUTAIOLIETo, U MOAAEPKaHUE MIIEKOITUTAIOLIETO B
TE€YEHHUE BPEMEHH, TOCTATOYHOTO JIst o0ecredeHus paspyenus Tpaackpunta mRNA rena
KHK, narubupys tem cambim skcnpeccuto reHa KHK y miekonurarorero.

CHukeHHe SKCIPeCcCHr r'eHa MOXKHO OLIEHHBATh B 00pasie nepudepuueckoii KpoBu
cyObekTa, KoTopoMy BBOASAT iIRNA, ¢ mOMOIIBIO JIFOOBIX CITOCOOOB, H3BECTHBIX U3 YPOBHS
texHukH, Harpumep, QRT-PCR, onucanHoi B nanHOM nokymeHTe. CHukeHue BoIpabOTKH Oefka
MO3KHO OLIEHUBATb C MOMOIIBIO JIFOOBIX CIIOCOOOB, U3BECTHBIX U3 YPOBHS TEXHUKH, U C
NOMOIIIBIO crtocoOoB, Hanpumep, ELISA unmu BecTepH-OOTTHHIrA, OMHUCAHHBIX B TAHHOM
IOKyMeHTe. B omHOM BapuaHTe OCyIeCTBJIeHHs OUOTICUITHBIN 00pasell eueHu, MoTyYeHHbIN
IIpY MOMOILIHU MPOKOJIA, CIIYXKUT B KAYCCTBE TKAHEBOTIO MaT€puaja AJisi KOHTPOJISA CHUXKCHUA

skcnpeccnu reHa KHK n/nnu 6enka. B npyrom BapuanTe ocymecTBieHus oOpaser KpoBr
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CIIyKUT B KQ4eCTBE TKAHEBOT'O MaTepualia JJisi KOHTPOJIsl CHIKeHUs skcnpeccun reHa KHK
w/unm Oernka.

B onHom BapuanTe ocyuiectBieHus noareepxkaeHue RISC-onocpenosanHoro
pacLIeTUIEHUs] MULIEHH in Vivo TOCie BBEAEHUs cpencTBa Ha ocHOBE IRNA oCyImecTBIsoT
nyTteM BbinonHeHus 5'-RACE wimn Mmogudukaumii mpoToKoia, M3BECTHOTO U3 YPOBHS TEXHHUKH
(Lasham A et al., (2010) Nucleic Acid Res., 38 (3) p-e19) (Zimmermann et al. (2006) Nature
441: 111-4).

Ecnu He yka3aHO WHOE, BCE TEXHUYECKHE U HAyYHbIE TEPMUHBI, UCIIOb3yeMble B JTAHHOM
JDOKyMEHTe, UMEIOT TaKoe 3Ha4eHHe, KOTOpOoe OOBIMHO MOHSTHO CIENHAJINCTy B 00JIacTH
TEXHHKH, K KOTOPOI OTHOCHUTCSI HacTosiee u3oOperenue. XOTs CrocoObl U MaTepHallbl,
aHAJIOTHYHbIE WM SKBUBAJICHTHbIE TAKOBBIM, OMTMCAHHBIM B JJAHHOM JOKYMEHTE, MOXKHO
NPUMEHSTh B MPAKTUYECKOM OCYIIECTBJICHUH WK HcTbITaHUU IRNA U ¢crmoco00OB, OMUCAHHBIX B
HACTOSIIIEM U300PETEHNH, TOAXOALINE CITOCOOBI M MAaTEpUaIbl OMUCaHbI HIKE. Bee
nyOJMKaLKY, 3as8BKH HA TIATEHT, MMATEHTHI U IPYTHe JIUTEPATYPHbIE HCTOUHUKHU, KOTOPbIE
YIOMHHAIOTCS] B JAHHOM JJOKYMEHTE, BKJIFOUEHbI IIPU IMOMOIIU CCHUIKH BO BCEH CBOEH MOJHOTE.
B ciydyae npoTHBOpeUns HACTOSIIEE ONMCAHUE, B TOM YHUCIIE ONpEAeIeH s, OyIeT HMeTh
NpEenuMyIIEeCTBeHHYIO crty. Kpome Toro, MaTepuaiisl, criocoObl ¥ PUMEPHI SIBJISTFOTCS] TOJIBKO

WJUTFOCTPATUBHBIMUA U HE MMOAPA3YMEBAIOTCA KaK OIpaHUYHBArOILIUE.

INPUMEPBI

IIpumep 1. Cunre3 iRNA
Hcmounuku nonyyenus peazenmos

Ecnyn uctouHuk noay4eHus peareHTa KOHKPETHO He MPUBENIEH B JaHHOM JOKYMEHTE,
TaKOW peareHT MOXKHO MOJIy4aTh OT JF0OOTo NMOCTaBIIHUKA PEAreHTOB JUIA Lieseil HCIOIb30BaHUS
B MOJIEKYJIIPHOM OMOJIOTUH CO CTaHJAPTHBIMU Ka4eCTBOM/YMCTOTOM AJIsl IPUMEHEHUs B
MOJIEKYJITPHON OUOIOTHH.

ITonpoGHBIii epedeHb MOCIeI0BATENbHOCTEN CMBICIIOBOM U @aHTUCMBICJIOBON HUTEH s
KHK npuBenen B Tabnuuax 3, 4 u 5.
Tpancrkpunmor

Koncrpynposanue siRNA Boimonssm st uaentadukannu siRNA, HanennBarommxcst
Ha TpaHckpuntsel KHK uenoBeka, makaka-kpadoena (Macaca fascicularis; B manpHeimem
"cyno"), MBILIH U KPbICHL, aHHOTUPOBaHHbIE B 06a3e naHHbIX reHoB NCBI

(http://www.ncbi.nlm.nih.gov/gene/). IIpu KOHCTPYHPOBAHUH UCTIOIBL30BANN CIENYIOLINE
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TPAHCKPUITHI U3 KOJJIEKLIUH STANIOHHBbIX nociaenosatensHocTell B NCBI: uenoseka -
XM_005264298.1; cyno - XM 005576324.1; mbiuu - NM_008439.3; kpeicel -NM_031855.3.
Bcnencrere BBICOKOM TUBEPTEHIINH MTOCIEAOBATEIBHOCTEH MTpUMaTa/Tpei3yHa nymiekcbl StRNA
KOHCTPYHUPOBAJIU B HECKOJIBKUX OTAENbHBIX NApTHsIX, BKIIFOYasi, 0€3 OrpaHUYeHuUs], MapTuH,
cofieprKallie AyIUIEKChI, COOTBETCTBYIOLIHE TOJIBKO TPAHCKPHUITAM Y€JIOBEKA U Cyno; TOJIbKO
TPAHCKPUIITAM YEJIOBEKA, CYNO M MBIIIU U TOJIBKO TPAHCKPHUITAM Y€I0BEKa, Cyno, MBI U
KpbICHL. bonbHCTBO nymiekcoB SiIRNA KOHCTpyupoBaiu Tak, 4ToObl oHu umenu 100%
UIGHTUYHOCTb B MTPEYCMOTPEHHOM Y4acCTKe C MPUBEJEHHBIMU TPAHCKPHUIITOM YEJIOBEKA U
TPAHCKPUIITAMH JPYTUX BUIOB, pACCMATPUBAEMbIMH B K )KIOW KOHCTPYUPYEMOM MapTUU
(BbIIIE). B HEKOTOPBIX ClIy4asix OLIMOKU CIApUBAHM MEXKAY IyIUIEKCOM U eneBoil mRNA
JOMYCKAJINCh B IEPBOM AHTHCMBICTIOBOM (TIOCIIETHEM CMBICIIOBOM) ITOJIOKEHHH, B TEX CIyYasiX,
€CII KOMIUIEMEHTapHO! Iapoii OCHOBAHHMH aHTHCMBICIIOBOH HUTH:LieneBoit mRNA Obuia mapa
GC nunu CG. B 31ux cinyyasx aymiekcsl KoHCTpyuposanu ¢ napamu UA unu AU B kadecTse
NIEPBOI aHTUCMBICIOBOM : IOCIEIHEH CMBICIOBOH mapbl. Takum 0Opazom, OyIJIEKChI COXPAHSITH
KOMITJIEMEHTAPHOCTb, HO SIBJISUIMCH HECOBMaAaoUMMu 1o oTHoweHno k mutnenu (U:C, U:G,
A:C umm A:G).

Koncmpyuposanue siRNA, npoenos cneyughuunocmu u sghgpexmusnocmu

CrerpMIHOCTD BCEX BO3MOKHBIX OJIMTOMEPOB U3 19 HYKIIEOTHIOB MPOrHO3HUPOBAJH U3
KaXXJJOH TIOCJIE0BATEIbHOCTH. 3aTeM OTOUPAIN KaHAHIATHBIE OJIMTOMEphI U3 19 HYyKJICOTHIOB,
y KOTOPBIX OTCYTCTBOBAJIM MOBTOPEHUS ANTMHHee 7 HyK1eoTHoB. DT siRNA, 476
KaHIUJATHBIX YeJIoBeKa/cyno, 71 yenoBeka/cyno/Meln 1 58 denoBeka/cyno/MbIIN/KPBICH,
MICTIOJIB30BAJIY ITPH OOIINMPHBIX MIOMCKAX B OTHOLIEHUH COOTBETCTBYIOLINX TPAHCKPHUIITOM
(ompenenenHbie kak HaObop u3 3anuceid NM_ u XM B npenenax HaOOPOB 3TaJOHHBIX
TIOCJIeI0BATENbHOCTEH YeNoBeka, cyno, Mpliy Win Kpeickl B NCBI) ¢ npumeneHnem anroputma
MIOJTHOTO Nepedopa BCEBO3MOKHBIX BAPUAHTOB, BKIIOYEHHOro B ckpunt python 'BruteForce.py'.
Cxpunr 3aTeM pazOupan BbIpaBHUBAHUSI TPAHCKPUIIT-OJIUTOMED € MOJlydueHueM Oana,
OCHOBAHHOTI'O Ha MOJIOKEHUH M KOJIMUECTBE OMMOOK criapuBaHus Mexny sSiRNA u mo0bpiM
MOTEHIMAJIbHBIM 'HelleNIeBbIM' TpaHCKpuIToM. 'HelesieBoii' Oajut B3BEUIUBAIH IS YCUICHHS
paznuuuii B '3aTpaBoyHOM' yuacTke siRNA B nosnoxkenusx 2-9 ot 5'-koHua mosexysl. Kaxmoit
nape OJIMroMep-TPaHCKPUIIT U3 TIOJHOTO nepebopa npucBanBaiy 0ajul 3a OMHOKH CrlapUBaHHUS
IyTeM CYMMHPOBaHHS OTAEIbHBIX OAJJIOB 32 OIIMOKH CIIAPUBAHMS; OLIHOKH CIIAPUBAHUS B
HOJIOXKEHHSIX 2-9 onpenensuy kKak 2,8, ommOKY CriapuBaHUs B OJOXKEHHUSIX CaliTa pacIleruIeHus
10-11 onpenensmu kak 1,2 n ommOku ciapuBanust B yuactke 12-19 onpenensim xax 1,0.
JIONOTHUTENIPHOE HeLleJIeBOe IPOrHO3UPOBAHKE BBITIOJIHSUIN ITyTeM CPABHEHUS BCTPEYaeMOCTH

renTaMepoB U OKTAMEPOB, TOJIYYCHHBIX U3 3 OTIIMYHBIX MOJYHYEHHBIX U3 3aTpPpaBKU I'CKCAMCPOB
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Kaxxzoro oauromepa. I'excamepel u3 noyoxeHuil 2-7 no OTHOLIECHUIO K 5'-Havaly IPUMEHSIN
IUTSL CO3/IaHUs 2 TenTaMePOB U OAHOTO oktamepa. I 'entamepl cozgaBanu mytem nodaBneHust A
Ha 3'-KOHelLl rekcamepa; renramep2 co3aBaiu yTeM fo0aBieHust A Ha 5'-KOHell rekcamepa,
OKTaMep CcOo3JaBajy myTeM n00aBieHust A Kak Ha S'-KOHell, Tak U Ha 3'-KOHel rekcaMepa.
IIpenBapuTenpbHO PAaCYUTHIBAIM BCTPEUAEMOCTh OKkTaMepoB U rentamepoB B 3'UTRome
4eJI0BEeKa, CyNo, MBIIIN WIIH KPBICHI (ONpeeNeHHbIE KaK MOANOCIEI0BATEIbHOCTH
TPAHCKPUIITOM U3 0a3bl JAHHBIX 3TAJOHHBIX MocienosareapbHocTel B NCBI, rie koHen
Konupyromero y4dactka, 'CDS', sBisiercst ueTko ornpeneneHHbIM). BeTpedaeMocTs okTamepos
HOPMAJIN30BAJIM M0 OTHOLIEHUIO K BCTPEUAEMOCTH IeNTaAMEPOB C UCIOIb30BAHUEM MEIUAHHOTO
3HAUEHUS M3 Uana30Ha BCTPEYaeMOCTel okTaMepoB. 3ateM Bbiuucsuiy 'mirSeedScore' myrem
BeIYHCIeHUS cyMMBI ((3 X HOpMaTN30BaHHOE TOACYUTAHHOE YHCIIO AJsl OKTaMepoB) + (2 X
NOJCYUTAaHHOE YKo st rentamepa) + (1 X moacuntanHoe uyucio uist renramepal )).

O6oum HuTsM siRNAs npucBanBaiy KaTeropHro CelnpuIHOCTH COTIACHO
paccunTaHHBIM Oajuam: Gai Bbille 3 OLIEHHWBAIN KaK BBICOKO crienudryuHasi, paBHbIH 3 Kak
cnienuduyHas 1 oT 2 10 2,8 olleHuBaIU Kak ymepeHHo crieruduanas. Huru siRNA
YIOPAAOYMBAJIN MO CIIELU(PUIHOCTH aHTUCMBICIIOBON HUTH. ABTOPBI JaHHOI 3asiBKU 0TOUpanu
yMepeHHO (1H Oosiee BBICOKO) Criel(UIHBIE NYIUIEKChI, aHTUCMBIIIOBBIE OJTMTOHYKICOTH IbI
KOTOPBIX 00JIajalii XapaKTePHUCTUKAMH IYIIEKCOB C BBICOKOH IPOTHO3UPOBAHHON
3((HeKTUBHOCTBIO, BKJIOUAsi MAKCHMalibHOEe conepskaniue UA B 3aTpaBOYHOM y4acTKe U oldliee
Huszkoe copeprkanne GC. Takske BKIIOYAIN OAMH AOMOJHUTENbHBINA AYIUIEKC C
'aHTUCMBICIIOBBIM' OaiutoM 1,2 y KpbIC (HO >= 2 y IPyTUX BUIOB).

Kanpunarsele koubtoruposanssle ¢ GalNaC pymnexcel, mumHoi 21 u 23 Hykieotuaa
1151 CMBICJIOBOM U aHTUCMBICIIOBOW HUTEH COOTBETCTBEHHO, KOHCTPYUPOBAIU MyTEM YAJIUHEHUS
AHTHCMBICIIOBBIX OJIUTOMEPOB U3 19 HyKJI€oTHOB (ONHCaHHBIE BbIIIE) 10 23 HYKJIEOTHIOB
KOMIUIEMEHTApHO! LIeJIeBOI MOCIEA0BATENbHOCTHU. BCe TpaHCKPUNTHI BUJIOB, BKIIIOUEHHBIX B
NapTUU KOHCTPYUPOBAHUs, IPOBEPSUIN HA KOMIIJIEMEHTApHOCTb. JIJIsl KaXI0ro ayIjeKca
CMBICJIOBOIT OIMTOHYKJIEOTH] U3 21 HyKJI€OTH 1A OMUCHIBAIN KaK OOPaTHYIO KOMILJIEMEHTAPHYIO

MOCJIENOBATENBHOCTD NEPBBIX 21 HYKJIEOTHIa aHTUCMBICIOBON HUTH.

Ombop nocnedosamensrocmeii SiRNA

B o01eit cnoskHOCTH CUHTE3UPOBaH 21 CMBICTIOBYIO U 21 aHTUCMBICIIOBYIO HUTEH
siRNA u3 21/23 HyK/1€0THIOB, IPOUCXOAIINX OT YeJIOBeKa/Cyno/MbIn/Kprickl (Tabmuna 3), 29
CMBICJIOBBIX U 29 aHTUCMBICIIOBBIX HUTeH SIRNA u3 21/23 HyKJI€OTHIOB, MPOUCXOASALINX OT
yenoBeka/cyno (Tabnuua 4), a Takyke 3 CMBICIIOBbIE U 3 aHTHUCMBICJIOBbIe HUTeH SIRNA u3 21/23

HYKJICOTUAOB, MPOUCXOMALINX OT YeJIoBeKa/cyno/mMbiinu (Tabmuna 5).
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Cunmes siRNA
O6uwme opouenypol cuaresa PHK B MajioM 1 cpenHeM macirade

Omnuronykneoruas! PHK cuntesuposanu B macmradax 0,2—500 MKMOIb C IPUMEHEHHUEM
KOMMEPYECKH NOCTYNHbIX 5'-0-(4,4'-nuMeTokcutpuTii)-2'-O-Tper-OyTunaumeruncunmi-3'-O-
(2-unano3TUI-N,N-1un3onpornun)GochopaMUANTHEIX MOHOMEPOB ypuarHa, 4-N-
anerwinuTuauHa, 6-N-OeH30mnaneHo3nHa 1 2-N-n300y THPHITYaHO3HHA M COOTBETCTBYIOIINX
2'-O-metun- u 2'-¢prophochopaMHUIUTOB B COOTBETCTBHH CO CTAHAAPTHBIMHU MPOTOKOJAMHU
TBepA0(a3HOr0 CHHTE3a OJIUTOHYKIIEOTHOB. PACTBOPHI aMHIUTOB MOTyYaly B KOHLIEHTPALUH
0,1-0,15 M, u ipu 3TOM B Ka4eCTBE aKTUBATOpa MpUMeHsIH S-3TrnTo- 1 H-Terpason (0,25-

0,6 M B aueronutpuie). @ocdopornoarnsie MonupUKaLUKU OCTOBA BBOAMIIN B XO/I€ CHHTE3A C
npumenenneM 0,2 M ¢enmnanerunnucynspuna (PADS) B nyrunune:aneronurpuie (1:1)
(06.:00.) mu 0,1 M 3-(numernnamuHomeruiier )JamuHo-3H-1,2,4-nutnazon-5-tuona (DDTT) B
NUPUINHE 1 CTaAuy okuciaeHus. ITocie 3aBepiieHns CUHTe3a MOCIe0BaTeIbHOCTH
OTIIEIUISUTH OT TBEPAOH MOUIOKKH U CHUMAJIH 3alLUTy MPH MOMOIIY METUIAMUHA C
nocneayromuM tpusTunamul. 3HF nmst ynanenus mo0bix npucyrerByomux 2'-O-Tper-

Oy TUIIUMETUIICUIIUIIBHBIX 3AIUTHBIX TPYIIL

st cunTe3a B MacmTade S—500 MKMOJTb M MOJTHOCTBIO 2'-MOAN(HULINPOBAHHBIX
nocaenoBarenbHocTel (2'-¢prop w/unu 2'-O-MeTH1 UM UX KOMOUHAINI) C OJIMTOHYKJIEOTHIOB
CHUMAJTH 3aIuTy ¢ mpumMeHeHreM 3:1 (00./00.) 3TaHONMA 1 KOHLEHTPUPOBaHHOTO (28-32%)
BOJIHOT'O pacTBopa ammuaka jiu6o mpu 35°C B Teuenue 16 4, mubo npu 55°C B Teyenue 5,5 4.
ITepen cHsTHEM 3aIIUTHI C MPUMEHEHHEM aMMHaKa OJIMTOHYKJIEOTHIbI oOpadareiBamu 0,5 M
MUMEPUIUHOM B alleTOHUTPUIIE B TeueHue 20 MUH. Ha TBepAoil nonyioxke. HeouunieHHbIe
OJIUTOHYKJICOTU B! aHamu3upoBaiu npu nomouru LC-MS u annonoodmennonn HPLC (IEX-
HPLC). Ouuctky onuronykieotunos ocyuiectsiisiin npu nomourn IEX HPLC ¢ npumenenunem:
20 MM docdara, 10% - 15% ACN, pH = 8,5 (Oydep A) u 20 MM docdara, 10% - 15% ACN,

1 M NaBr, pH = 8,5 (6ydep B). Aranuzuposanu 4ucToTy Gppakuuii Ipy NOMOLIH
ananutndeckoit HPLC. @paxkiuy, copep:kalnine NpoaykT, ¢ MOAXOAAIIE YUCTOTOH 00beqUHIH
Y KOHIIEHTPUPOBAJIN Ha POTOPHOM Hcnapurese nepes odecconupanueM. O0pasiibl
00eccoBaIi MPH MOMOIIH SKCKIIFO3UOHHOH XpoMarorpaduu v THO(GIH3UPOBATIH 10 CYXOCTH.
OcyuiecTBsiy rHOPUAN3ALMIO PABHBIX MOJISIPHBIX KOJMYECTB CMBICIOBBIX U aHTHCMBICIIOBBIX
HuTeil B 1x Oydepe PBS ¢ nonyyeHreM COOTBETCTBYOIIMX AyTLIEKCOB SIRNA.

Cunres B HeOompimom MacmiTade (0,2—1 MKMOJIb) OCYLIECTBIISUIN HA CHHTE3aTope
MerMade 192 B 96-nnyHouHOM opmate. B cirydae momHOCTBIO 2'-MOIHU(UIMPOBAHHBIX
nocaenoBarenbHocTel (2'-¢hrop u/unu 2'-O-MeTHi WM X KOMOUHAIHNIT) C OJTMTOHYKJICOTHIOB
CHMMAJIH 3aI0UTY C MPUMEHEHHEM MeTHIaMUHa ITPU KOMHATHOH Temriepartype B TedueHue 30-

60 muH ¢ nocnenyromeii nukyoOaruei npu 60°C B Teyenne 30 MUH WK ¢ IpUMeHeHHeM 3: 1
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(06./06.) aTaHONA ¥ KOHLEHTPUPOBAHHOTO (28-32%) BOIHOTO pacTBOpa aMMHaKa NpU
KOMHATHOH Temmnepatype B TeueHune 30-60 muH ¢ nocnenyrouiei nakyoauueit npu 40°C B
TeueHue 1,5 qacos. HeounieHHbIE ONUTOHYKIIEOTUABI 3aTEM OCAXAANN B PaCTBOPE
alleTOHUTpuUII:aleToH (9:1) U BbIIENAIN TOCPEACTBOM LIEHTPU(PYTUPOBAHUS U IEKAHTUPOBAHMUS
cynepHaranTa. OcaJoKk HEOUHIIEHHBIX OJIMIOHYKJIEOTHIOB pecycrneHauposain B 20 MM Oydepe
NaOAc u aHaguzuposanu mpu nomoinu LC-MS u anuonooomennoit HPLC. HeouuineHHble
OJIITOHYKJICOTUIHBIE TIOCJIEIOBATEIBHOCTH 00ECCOMBAIN B MTYOOKHX 96-TYHOYHBIX
riaHmerax Ha 5 mut kononke HiTrap Sephadex G25 (GE Healthcare). M3 kaxknoit nyHKH
orbupamu 1,5 M 06pa3oB, COOTBETCTBYIOIIMX WHAUBUAYAJIbHON MOCIEI0BATEIbHOCTH. DTH
OYHIIEHHbIE 00ECCONICHHbIE OJIMTOHYKJICOTUABI aHAMU3upoBany npu nomowmu LC-MS u
aHMOHOOOMEeHHOH xpoMarorpaduu. Jlyniekce! noaydaid MyTeM I’HOpUAN3aLuy SKBUMOJISIPHBIX
KOJIMYECTB CMBICJIOBBIX 1 AaHTHUCMBICJIOBBIX HOCJ'ICI[OBaTeJ'[bHOCTefI npu nomMomu
aBTOMaTH4eCcKoro ycrpoicrsa Tecan. KoHueHnTpanuo aymiekcos nosoaunu 10 10 MxM B
Oydepe 1x PBS.

CUHTE3 OJUTOHVKJIEOTHIOB, KOHBIOIMpOoBaHHbIX ¢ GalNAC, uig in vivo aganusa

OnuUroHykiIeoTHbI, KOHBIOTHPOBaHHBIE ¢ urangoM GalNAc Ha ux 3'-koHIg,
cuHTe3upoBasu B MacmTade 0,2—500 MKMOJIb ¢ TPUMEHEHHUEM TBEPAOH TOIJIOKKH,
NpeaBapUTETBHO 3arpy>KEHHON Y -00pa3HbIM JIHHKEPOM, HECYLIUM 3allUIIEHHYIO 4,4'-
numeTokcuTpuTiiioM (DMT) nepBHYHYIO THAPOKCUIIBHYIO TPYIITY AJIST CHHTE3a
OJIMT'OHYKJICOTUAOB, U JIMTAHAOM GalNAc, IMPUKPCIUICHHBIM MMOCPEACTBOM CBA3BIBAIOLIETO
¢dparmenTa.

Jns cuntesa konbroratoB ¢ GalNAc B macmrade 5—500 MKMOJIb clienoBaiu
BBILIEU3JIOKEHHOMY NpoTokoy cuHTe3a PHK co ciaepyromumu MOI[I/I(I)I/IKaL[I/IHMI/I. B cayuae
NOJJIOXKEK JUIsl CHHTE3a Ha OCHOBE MOJUCTUPOJIA PUMEHTN 5% AUXJIOPYKCYCHYIO KUCIIOTY B
tonyosie Ay paciieruienus DMT B xone cuntesa. OTInenaeHue oT NOAN0KKH U CHATHE 3allUThI
OCYLIECTBJISUTN TaK, Kak onucaHo Bbie. [locnenosatenpHoCTH, OoraThie hochopoTnoaramu
(o6bryHO > 5 pochopoTnoaTos), cuHTE3UpPOBANN O€3 yaajdeHus KoHueso rpymmsl 5'-DMT ("¢
DMT") 1 mocne OTIIEIUIeHNs] U CHATHS 3aIIUThI, KaK OIIMCAHO BBIIIE, OUUINAIN ITPH TTOMOLIH
obpamenHo-¢pa3osoit HPLC ¢ npumenennem 50 MM anerata ammonus B Boze (Oydep A) u 50
MM arierata ammonus B 80% aneronutpuiie (Oydep B). AnanuzupoBanu 4ucToTy Ppakimii npu
nomouwm aHamurndeckoit HPLC n/umu LC-MS. @pakuuu, coneprkaniie IpoaykT, C
HOAXOJSIIIEH YUCTOTOH O0OBEIUMHSIIN U KOHLIEHTPHPOBAIH Ha POTOPHOM Hcnapurene. DMT-
rpymnmny yaaasinu ¢ npumeHeHneM 20% - 25% yKkCyCHOM KHCIIOTHI B BOZIE IO 3aBEPIIECHUs
npouecca. O0pa3ubl obecconrBaiy Npy MOMOIIH KCKIIIO3HOHHON XpomaTorpaduu u

THOPUIH3UPOBANU 10 CyXOCTH. OCYLIECTBIISTN TMOPUAN3AIIMIO PABHBIX MOJIIPHBIX KOJHYECTB
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CMBICIIOBBIX U aHTHCMBICIIOBBIX HUTeH B 1x Oydepe PBS ¢ nonyuyeHneM cooTBeTCTBYIOIINX
ayriekcoB siIRNA.

Jnsa cuntesa konbroratoB ¢ GalNAc B HeGonpiiom macirade (0,2—1 MKMOITB), B TOM
YHCJIE TIOCIIEOBATEIBHOCTEH ¢ HECKOIBKUMU (POCHOPOTHOATHBIMU CBSI3SIMU, TIPUMEHSITN
POTOKOJIBI, ONMCaHHbIe BhilIe 1isi cuHTe3a PHK mu nocnenoBareabHOCTEH, MOTHOCTHIO
conepxkamux 2'-F/2'-OMe, na nnarpopme MerMade. CuHTE3 OCYINECTBIISUTA Ha
npeIBapUTETbHO 3aNOJHEHHBIX KOJIOHKAX, coaepamux GyHkunonaansupoBanayro GalNAc

CTEKJISTHHYIO ITOMJIOXKKY C PETYIUPYEMBIMH IIOPAMH.

Ipumep 2. O6mnii ckpuHuHr gyniexkcos siRNA in vitro

In vitro 3 peKTUBHOCTD NYIIIIEKCOB MOJKHO ONpPENesATh P aHAIN3aX C OXHOKPATHOM
103011 B OTHOLIEHNH JIF0O0H SKcnpeccuy reHa, nenesoil st RNAI, mpu noMoIny U3a0KeHHbIX
HIDKE CIT0CO00B. AHAJIOTMYHbIE CIIOCOOBI MOXKHO MPUMEHSATH JJIs aHAJM30B CO MHOKECTBOM 103

IJIs OTIpeAeNIeHNs 3aBUCUMOCTH 3¢ deKTa OT J03bI AYIUIeKCOB U BeraucieHus 1Cso qyriekcos.

Kynemypa kremoxk u mpancghexyuu

Knerku Hep3B (ATCC, Manaccac, Bupmxkunust) BeIpalquBaiy MpakTUIECKU 10
koH(pmroerTHocTH ripu 37°C B atmocdepe 5% CO2 B MUHNMaJIbHOM HTATENBHON cpene Urina
(ATCC), nononuenHoi 10% FBS, crpentomuiirom u rnyramuaoMm (ATCC), nepen
otaenenueM ot yamku [Terpu mytem oOpabotku TpuncuaoM. Knetku npombiBany u
pecycresauposay B KoHnenTpamuu 0,25x10° knerox/min. Bo Bpemst TpancdekIumii KeTku
BBICEBAIN B 90-JIyHOUHBIH TUIAHIIET B KoMn4decTBe npuodmusureasHo 20000 KIeTok Ha JTyHKY.

ITepBuynble renaronuTsl Mblel (PMH) BbInensan HENOCPEACTBEHHO Mepen
npouenypoit usz camok mbiteti iuaun CS7BL/6 (Charles River Labortories International, Inc.
YunmuHrron, Maccauycerc), MeHble 4eM 3a 1 4ac 10 TpaHC(hEKIHiA, U BBIPALIUBAIN B CPEE
JUIsl IEPBUYHBIX remaToruTos. KneTku pecycnenaupopany B konrentpamuu 0,11x10° knerox/mn
B cpene (s moceBa) InVitroGRO CP Rat (Celsis In Vitro Technologies, Homep B kaTanore
S01494). Bo Bpemst TpaHC(HEKIIHI KIETKH BBICEBATIH B 96-TyHOUHBIN TUIAHIIET C KOJUIAT€HOM
BD BioCoat (BD, 356407) B konmudectse 10000 kieTok Ha JTyHKY U uHKyOuposamu npu 37°C B
atmocdepe 5% COa.

KpuoxkoHcepBupoBaHHbie nepBuuHblie renatoiutbl Cynomolgus (Celsis In Vitro
Technologies, M003055-P) pasmopaskusanu Ha BoasiHOH OaHe npu 37°C HenmocpencTBeHHO
Tepes MpUMeHEeHHEeM 1 PecyCrieHIupoBaIl B komaectse 0,26x 10° knetox/mn B cpene (ms
nocesa) InVitroGRO CP (Celsis In Vitro Technologies, Ne o karanory Z99029). Bo Bpewmst

TpaHC(EKIHH KIeTKH BbIceBasl B 96-myHouHBIH muaHieT ¢ kotaresoM BD BioCoat (BD,
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356407) B konugectse 25000 kyeTok Ha IyHKY U MHKyOuposanu ripu 37°C B atmocdepe 5%
CO..

s Hep3B, PMH u nepeuuHbix renaronutos Cynomolgus TpaHC(hEKLUIO BBITOTHSIIN
nytem nodasnerus 14,8 mxn Opti-MEM c¢ 0,2 mxn Lipofectamine RNAiMax Ha nyHKY
(Invitrogen, Kapac6an, Kamudopuus, Ne o karanory 13778-150) k 5 MKJI KaKIOTr0 IyIJjieKca
siRNA B oTIenbHO IyHKe B 96-TyHOYHOM ImiaHIere. CMech 3aTeM HHKYOHUpPOBAH MPH
KOMHATHO# TemrnepaType B Teuenne 20 MuHyT. BoceMbecsaT MKJI TOJIHBIX MTUTATENbHBIX CPEl
0e3 aHTHOMOTHKA, COAEPIKAIINX COOTBETCTBYIOIIEE YUCIIO KIIETOK, 3aTeM JOOABIISUIH K CMECH
siRNA. Knerku nakyoupoanu B Teuerne 24 yacos nepen ouncrkorn PHK.

DKCMEePUMEHTHI C OJHOKPATHON A030H BBHIMOIHSAIH IPU KOHEUYHOMN KOHLIEHTPALUH
nyrutekca 10 HM u 0,1 HM nns mopudunmposanHsix GalNAc nocienoBareabHOCTEH HITH MTPU
KOHEYHOU KOHUeHTpauuu aymiekca 1 HM u 0,01 HM a1 Bcex OCTalbHbIX
NIOCJIeI0BATENbHOCTEH. DKCIIEPUMEHTHI B OTHOIIEHUH 3aBUCUMOCTH 3¢ deKTa OT 03I
MIPOBOAMIIM PU KOHEUHON KOHLIEHTpamu aymiekca 3, 1, 0,3, 0,1, 0,037, 0,0123, 0,00412 u
0,00137 HM 1151 HEPBUYHBIX ME€NAaTOLUTOB MbILIEH U IPU KOHEYHOW KOHLIEHTpALK AyIuiekca 3,
1,0,3, 0,1, 0,037, 0,0123, 0,00412, 0,00137, 0,00046, 0,00015, 0,00005 u 0,000017 oM nns
knerok Hep3B.

1pancghexyus nocpeocmeom c60600H020 nO2NOUEHUSA

DKCMEepUMEHTBI IO CBOOOIHOMY TOTJIOIIEHHIO BBITIOIHSIN TyTeM A00aBieHus B 96-
JayHouHbIH tuianer 10 Mk aymiekcos siRNA B PBS Ha nyHky. J[eBSHOCTO MKJI MOJHBIX
MUTATEJIbHBIX CPEJ], COAEPIKALINX COOTBETCTBYIOLIEE YHCIO KJIETOK JIJIsl TUIIA KJIETOK, 3aTeM
nobassuiy k SIRNA. Kierku nnkyOuposanu B TeueHue 24 yacos nepen ounctkoit PHK.
DKCIEePUMEHTHI C OJTHOKPATHOM 030! BBIMOIHAIN IPU KOHEYHON KOHLIEHTPALUH yTIIeKca
500 M u 5 HM, a 3KCrIepUMEHTHI B OTHOLIEHUHU 3aBUCUMOCTH 3P (EKTa OT A03bI BHITOIHSIIN

IIPU KOHEYHOH KOHLeHTpauun ayruiekca 1000, 333, 111,37, 12,3, 4,12, 1,37, 0,46 M.

Buioenenue ooweit PHK ¢ npumenenuem nabopa ons evioenenus mRNA na napamacnummovix
mukpouacmuyax DYNABEADS (Invitrogen, nomep no kamanozy 610-12)

Knetku cobupanu u nuzuposanu B 150 MK TU3UPYIOLIEro/CBsi3biBatoIero Oydepa,
3aTeM NepeMelnBaii B TedeHrne S MuHyT npu 850 06./muH. ¢ momoisio Eppendorf
Thermomixer (CKOpOCTb MepeMernrBanus Obljia OAMHAKOBOM Ha MPOTSDKEHUH mpouecca). Jlecsats
MUKPOJUTPOB MArHUTHBIX TpaHy’ U 80 MKJI CMeCH JIM3UPYIOLIEro/CBsi3biBatoiiero oydepa
):[O6aBJ'I$IJ'[I/I B prrJ'[OI[OHHbIﬁ MJIAHIIET U NIEPEMECIITUBAJINA B TCUHCHUE 1 MUHYTBIL. MaruutHble
rpaHyJibl PUKCHPOBAJIH MPU IOMOIIM MAarHUTHOT'O CTEHAA U CyIepHATAHT yAausum 0e3

cMerneHus rpanyil. Ilocie ynaneHus cynepHaTaHTa JH3HPOBAHHBIE KJIETKU 100ABIISIIN K
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OCTaBLIMMCs FpPaHyJiaM U NepeMelnBany B Teuenue 5 MuHyT. Ilocne yaanenus cynepHaTanra
MarHUTHbIE TPaHyJIbl IPOMbIBaH 2 pa3a 150 Mks mpoMeiBouHOro Oydepa A u nepeMernuBaii B
TeueHne | MuHyTbI. [ paHynbl OmATh PUKCUPOBAIN U CYNIEPHATAHT yAasiiu. [ paHybl 3aTemMm
npombiBaiu 150 MK mpomMbiBoYHOTO Oydepa B, pukcupoBamu u CynepHaTaHT yAAJISIIH.
I'panysl 3aTem npombiBau 150 MK asmoupyromero oydepa, GUKCHpOBAIN U CYyIIepHATAHT
ynansinu. M HakoHew, rpaHyJibl OCTABJISIIM BBICHIXATh B TeueHUe 2 MUuHyT. Ilocne BeichIXaHus
nobasssii 50 MK asroupyroiiero Oydepa u nepemMeminBaiy B TeueHue S MmuHyT npu 70°C.
I'panynibl GPUKCUPOBAM HA MATHUTE B T€YCHHE 5 MUHYT. Y IAJISUIA COPOK MATb MKJT

CyIlepHaTaHTa U JOOABJISIHN B APYroOil 90-TyHOUHBIN TUIAHIIET.

Ob6wuii cunmes cDNA ¢ npumenenuem 661COKONPOU3EO0UMENbHO20 HAOOPA OJist OOPAMHOT
mpanckpunyuu cDNA ABI (Applied Biosystems, @opcmep-Cumu, Kanugpopnus, Ne no kamanozy
4368813)

ITony4anu macrep-mukc u3 2 Mxa 10X 6ydepa, 0,8 mxn 25X dNTP, 2 Mk ciryqaiHbIX
npaiimepos, 1 Mk oOpaTHOI TpaHckpunTassl, 1 Mxi naruouropa PHKaser u 3,2 mxn H2O Ha
peakumto. PaBabie 00beMbl MacTep-mukca u PHK cmemmBanu 1o koHedHOro oobema 12 MK st
CKPHMHUHTA in Vvitro wix 20 MKJI AJisl CKpUHUHTA in vivo o0pa3ios. cDNA nmonyyanu ¢
npumeneHneM Tepmonukiepa Bio-Rad C-1000 unmu S-1000 (Hercules, Kanuduphus) B
pesynbTate cnenyromux craauii: 25°C B Tedenne 10 munyT, 37°C B Teuenue 120 munyT, 85°C B

TedeHue S ¢ u xpanenue mpu 4°C.

I[P 6 peorcume peanvno2o epemenu

JBa Mk cDNA nobaBisuin kK MacTep-MHKCY, coaepxainemy 2 mxi H20, 0,5 Mk 30H1a
GAPDH TagMan (Life Technologies, Homep B katanore 43263 17E nns xknerok Hep3B, Homep B
karajore 352339E 11 nepBUYHBIX NeNaTOUUTOB MBILIH, W CACJIAHHBIN 10 HHAUBUAYAJIbHOMY
3aKasy 30H] JUIsd EpBUYHBIX reNaTOLUTOB Makaka-kpadoena), 0,5 mxin 30H71a C5 TagMan (Life
Technologies, Homep B katanore Hs00156197 m1 nist knerox Hep3B nnu mmO00439275 m1
AJisl TIEPBUYHBIX I'€NATOLUTOB MbILIH, WK CENaHHbIN 110 HHANBUAYAJIbHOMY 3aKa3y 30HA IJIs
MEePBUYHBIX FeMaTOLNTOB Makaka-kpaboena) U S MK MacTep-Mukca ¢ 30H10M Lightcycler 480
(Roche, Homep B katanore 04887301001) Ha nyHKy B 384-nyHOouHble TuaHmeTs! (Roche, Homep
B karayore 04887301001). ITLIP B pexxume peaspbHOTO BpEMEHH BBITIONHSIN B cucteme 1uisi [1L[P
B peskuMme peanbHoro Bpemenu "Roche LC480" (Roche) ¢ mpumenennem AACt(RQ)-ananmsa.
JUist CKpUHHHTA in Vitro Ka)Ibli AYIUIEKC TEeCTHPOBAIN C ABYMsI OMOJIOTHYECKUMH TOBTOPAMH,
€CIIM He YKa3aHO MHOe, U KaKAYIO B Kakabli pa3 [IL[P B peaibHOM Bp€MEHHU BBITTOJIHSIIN B

OAWHAKOBbBIX TEXHUYECKUX IMOBTOpAX. I[J'ISI CKpHUHHUHTIA in vivo K&)I(I[blﬁ AYIUICKC TCCTUPOBAJIHA B
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OJTHOM WJIH HECKOJIbKHX 3KCIIEPUMEHTaX (3 MBIIIN HA rpymimy) U Kaxabii pa3 [TLP B peaqbHOM
BPEMEHU BBINOIHSIM B OAMHAKOBBIX TEXHUUECKUX MOBTOPax.

Jns1 pacyera OTHOCUTENBHOTO KpaTHOro usmeHeHus yposHeii mRNA KHK nansblie B
peasibHOM BpeMeHH aHanmu3upoBaiu ¢ npumeHeHneM AACt-ciocoba u HOpMau30Baliv B
COOTBETCTBUU C TAKOBBIMH AHAJIU30B, BBIMOJIHEHHBIX C KJIETKAMH, TPAHC(HPULINPOBAHHBIMU
10 'EM AD-1955, wu monenbHO TpaHcuuupoBaHHbIMU KiieTkamu. 3HadeHust ICso
PaCCUYUTHIBAIN C MPUMEHEHHEM MOJIENIH COTJIACOBAHMS 110 4 ITapaMeTpam C UCIOJIb30BaHHEM
XLFit 1 HOpMaTU30BaJI B COOTBETCTBHH C TAKOBBIMH IS KJIETOK, TpaHCPHLHpoBaHHBIX AD-
1955 B TakoM ke quana3oHe 103 WM B OTHOLIEHUH ero HanboJjiee HU3KOM 03I,

CMBICIIOBAst U aHTHCMBICJIOBAsI MOCIeNoBaTebHOCTH AD-1955 npeactaBisitoT COOOI:

CMBICJIOBAA: cuuAcGeuGAGuAcuucGAdTsdT (SEQ ID NO:17)
AHTHUCMBICIIOBASA: UCGAAGUACUcAGCGUAAGATsdT (SEQ ID NO:18).

Tabnuna 2. CokpalueHus: HyKJIEOTHAHBIX MOHOMEPOB, HUCIIOJIb3YEMbIE B IIPEACTABIECHIH
NOCJIEeI0BATEIbHOCTH HYKJIEMHOBOH KUCJIOTHI. ClielyeT MOHUMATh, YTO 3TH MOHOMEpHL, €CJIN

OHHU NIPUCYTCTBYIOT B OJIMTOHYKJICOTHIE, B3AUMHO CBsI3aHbl 5'-3'-ochoamsGupHpiMu CBA3AMU.

Coxpamenue | Hykneorna(nr)

A AnenosuH-3'-pocdar

Af 2'-propanenosun-3'-pocdar

Afs 2'-¢propanenosus-3'-pochoporroar
As aneHo3uH-3'-pochoporroar

C mutuAnH-3'-gocdar

Cf 2'-¢propumtuaus-3'-pocdar

Cfs 2'-¢propuuruaus-3'-pocdoporroar
Cs muTuAnH-3'-gochoporruoar

G ryaHo3uH-3"-¢ocdar

Gf 2'-¢propryanosun-3'-pocdar

Gfs 2'-¢pTopryanosus-3'-pochoporuoar
Gs ryaHo3uH-3'-pocoporroar

T 5'-merunypunus-3'-docdar

Tf 2'-¢prop-5-metmnypunns-3'-pocdar
Tfs 2'-¢pTop-5-merunypunus-3'-pochopornoar
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Ts 5-metunypunus-3'-pocoporuoar

U ypunuH-3'-ocdar

Uf 2'-¢propypunun-3'-pocdar

Ufs 2'-¢propypunus-3'-pochoporuoar

Us ypunuH-3'-pocdoporroar

N nroboii nykneorun (G, A, C, T umu U)

a 2'-O-metunaneHo3ns-3'-pocdar

as 2'-O-meTunaaeHo3uH-3'-pochoporuoar

c 2'-O-metunuuruaus-3'-gocdar

cs 2'-O-metunuuruanH-3'-gochoporroar

g 2'-O-metmiryano3us-3'-gocdar

gs 2'-O-metunryaHo3us-3'-pocoporuoar

t 2'-O-merun-5-metninypuaus-3'-gocdar

ts 2'-O-metun-5-merunypuaut-3'-pochoporuoar

u 2'-O-merunypunus-3'-pocdar

us 2'-O-metmnypunus-3'-pochoporunoar

S dbocdoporrnoarHas CBsi3b

L96 N-[Tpuc(GalNA c-ankumn)-amMugonekaHown)|-4-rugpOKCHITPOJTHHO
Hyp-(GalNAc-ankwn)3
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Tabmuua 3. HemoauduimpoBaHHbIe MOCIEA0BATEIBHOCTH CMBICJIOBON M aHTUCMBICIIOBOM HUTe dsSRNA KHK
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DTaNoOHHAS MOCICI0BATEIHHOCTE;, Ienepoit | CmpicoBas (5'-3") SEQID | Axrucmeiciosas (5'-3") SEQID
cooTBeTcTByrOmEe MRNA caiit NO: NO:
MOJIO’KCHHAE CMBICIOBOH HHTH

XM_005264298_816-838_s 816 UGUCAGCAAAGAUGUGGCCAA 19 UUGGCCACAUCUUUGCUGACAAA 40
XM_005264298_504-526_s 504 AGAGAAGCAGAUCCUGUGCGU 20 ACGCACAGGAUCUGCUUCUCUUC 41
XM_005264298_810-832_s 810 GGUGUUUGUCAGCAAAGAUGU 21 ACAUCUUUGCUGACAAACACCAC 42
XM_005264298_651-673_s 651 GAUCCACAUUGAGGGCCGGAA 22 UUCCGGCCCUCAAUGUGGAUCCA 43
XM_005264298_815-837_s 815 UUGUCAGCAAAGAUGUGGCCA 23 UGGCCACAUCUUUGCUGACAAAC 44
XM_005264298_650-672_s 650 GGAUCCACAUUGAGGGCCGGA 24 UCCGGCCCUCAAUGUGGAUCCAC 45
XM_005264298_510-532_s 510 GCAGAUCCUGUGCGUGGGGCU 25 AGCCCCACGCACAGGAUCUGCUU 46
XM_005264298_813-835_C21A_s 813 GUUUGUCAGCAAAGAUGUGGA 26 UCCACAUCUUUGCUGACAAACAC 47
XM_005264298_505-527_G21A_s 505 GAGAAGCAGAUCCUGUGCGUA 27 UACGCACAGGAUCUGCUUCUCUU 48
XM_005264298_644-666_G21A_s 644 UCAAGUGGAUCCACAUUGAGA 28 UCUCAAUGUGGAUCCACUUGAAC 49
XM_005264298_648-670_G21A_s 648 GUGGAUCCACAUUGAGGGCCA 29 UGGCCCUCAAUGUGGAUCCACUU 50
XM_005264298_646-668_C21A_s 646 AAGUGGAUCCACAUUGAGGGA 30 UCCCUCAAUGUGGAUCCACUUGA 51
XM_005264298_811-833_G21A_s 811 GUGUUUGUCAGCAAAGAUGUA 31 UACAUCUUUGCUGACAAACACCA 52
XM_005264298_812-834_G21A_s 812 UGUUUGUCAGCAAAGAUGUGA 32 UCACAUCUUUGCUGACAAACACC 53

XM_005264298_649-671_G21A_s

649

UGGAUCCACAUUGAGGGCCGA

33

UCGGCCCUCAAUGUGGAUCCACU

54

XM_005264298_507-529_G21A_s

507

GAAGCAGAUCCUGUGCGUGGA

34

UCCACGCACAGGAUCUGCUUCUC

55

XM_005264298_502-524_C21A_s

502

GAAGAGAAGCAGAUCCUGUGA

35

UCACAGGAUCUGCUUCUCUUCCA

56

XM_005264298_645-667_G21A_s

645

CAAGUGGAUCCACAUUGAGGA

36

UCCUCAAUGUGGAUCCACUUGAA

57

XM_005264298_647-669_C21A_s

647

AGUGGAUCCACAUUGAGGGCA

37

UGCCCUCAAUGUGGAUCCACUUG

58

XM_005264298_503-525_G21A_s

503

AAGAGAAGCAGAUCCUGUGCA

38

UGCACAGGAUCUGCUUCUCUUCC

59

XM_005264298_506-528_G21A_s

506

AGAAGCAGAUCCUGUGCGUGA

39

UCACGCACAGGAUCUGCUUCUCU

60
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Tabnuua 4. HemoauduuppoBaHHbIE MOCIEIOBATEIHHOCTH CMBICIIOBON M aHTUCMBICIOBOI HuTeit dSRNA KHK

OTanoHHAs MOCICA0BATETEHOCTD;,

cooTsercTByIommee mRNA Lleneso SEQ ID SEQ ID
TIOJIO’KCHUE CMBICTIOBOM HUTH i caiit | CmeicioBast (5'-3") NO: AnTHCMBICTOBAsA (5'-3") NO:
XM_005264298,1_593-615_s 593 GCCUGCCAGAUGUGUCUGCUA 61 UAGCAGACACAUCUGGCAGGCUC 90
XM_005264298,1_642-664_s 642 GUUCAAGUGGAUCCACAUUGA 62 UCAAUGUGGAUCCACUUGAACUG 91
XM_005264298,1_640-662_s 640 CAGUUCAAGUGGAUCCACAUU 63 AAUGUGGAUCCACUUGAACUGGG 92
XM_005264298,1_808-830_s 808 GUGGUGUUUGUCAGCAAAGAU 64 AUCUUUGCUGACAAACACCACGU 93
XM_005264298,1_643-665_G21A_s 643 UUCAAGUGGAUCCACAUUGAA 65 UUCAAUGUGGAUCCACUUGAACU 94
XM_005264298,1_806-828_G21U_s 806 ACGUGGUGUUUGUCAGCAAAU 66 AUUUGCUGACAAACACCACGUCU 95
XM_005264298,1_641-663_G21A_s 641 AGUUCAAGUGGAUCCACAUUA 67 UAAUGUGGAUCCACUUGAACUGG 96
XM_005264298,1_877-899_s 877 UUGUAUGGUCGUGUGAGGAAA 68 UUUCCUCACACGACCAUACAAGC 97
XM_005264298,1_795-817_s 795 UGGCUACGGAGACGUGGUGUU 69 AACACCACGUCUCCGUAGCCAAA 98
XM_005264298,1_828-850_s 828 UGUGGCCAAGCACUUGGGGUU 70 AACCCCAAGUGCUUGGCCACAUC 99
XM_005264298,1_639-661_s 639 CCAGUUCAAGUGGAUCCACAU 71 AUGUGGAUCCACUUGAACUGGGU 100
XM_005264298,1_804-826_s 804 AGACGUGGUGUUUGUCAGCAA 72 UUGCUGACAAACACCACGUCUCC 101
XM_005264298,1_555-577_s 555 GGUGGACAAGUACCCUAAGGA 73 UCCUUAGGGUACUUGUCCACCAG 102
XM_005264298,1_632-654_s 632 AUCUGACCCAGUUCAAGUGGA 74 UCCACUUGAACUGGGUCAGAUCA 103
XM_005264298,1_883-905_s 883 GGUCGUGUGAGGAAAGGGGCU 75 AGCCCCUUUCCUCACACGACCAU 104
XM_005264298,1_675-697_s 675 AUCGGAGCAGGUGAAGAUGCU 76 AGCAUCUUCACCUGCUCCGAUGC 105
XM_005264298,1_800-822_s 800 ACGGAGACGUGGUGUUUGUCA 77 UGACAAACACCACGUCUCCGUAG 106
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XM_005264298,1_513-535_s

513

GAUCCUGUGCGUGGGGCUAGU

78

ACUAGCCCCACGCACAGGAUCUG

107

XM_005264298,1_875-897_s

875

GCUUGUAUGGUCGUGUGAGGA

79

UCCUCACACGACCAUACAAGCCC

108

XM_005264298,1_796-818_s

796

GGCUACGGAGACGUGGUGUUU

80

AAACACCACGUCUCCGUAGCCAA

109

XM_005264298,1_891-913_s

891

GAGGAAAGGGGCUGUGCUUGU

81

ACAAGCACAGCCCCUUUCCUCAC

110

XM_005264298,1_624-646_s

624

GAAGGUUGAUCUGACCCAGUU

82

AACUGGGUCAGAUCAACCUUCUC

111

XM_005264298,1_552-574_s

552

CCUGGUGGACAAGUACCCUAA

83

UUAGGGUACUUGUCCACCAGGCU

112

XM_005264298,1_619-641_C21A_s

619

UUUGAGAAGGUUGAUCUGACA

84

UGUCAGAUCAACCUUCUCAAAGU

113

XM_005264298,1_628-650_G21A_s

628

GUUGAUCUGACCCAGUUCAAA

85

UUUGAACUGGGUCAGAUCAACCU

114

XM_005264298,1_873-895_G21A_s

873

GGGCUUGUAUGGUCGUGUGAA

86

UUCACACGACCAUACAAGCCCCU

115

XM_005264298,1_836-858_G21A_s

836

AGCACUUGGGGUUCCAGUCAA

87

UUGACUGGAACCCCAAGUGCUUG

116

XM_005264298,1_797-819_G21A_s

797

GCUACGGAGACGUGGUGUUUA

88

UAAACACCACGUCUCCGUAGCCA

117

XM_005264298,1_802-824_C21A_s

802

GGAGACGUGGUGUUUGUCAGA

89

UCUGACAAACACCACGUCUCCGU

118

Tabnuua 5. HemoauduuupoBaHHbIE MOCIEIOBATEIPHOCTH CMBICIOBON U aHTUCMBICIOBOI HUuTel dsSRNA KHK
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3TaJIOHHAS TOCJICI0BATCIILHOCTD,

cootBercTByromee MRNA monoxenue | Lleneso SEQID SEQID
CMBICJIOBOH HUTH it caiit | Cmsiciosas (5'-3") NO: AnTHCMBICTOBAA (5'-3") NO:
XM_005264298,1_685-707_s 685 GUGAAGAUGCUGCAGCGGAUA 119 UAUCCGCUGCAGCAUCUUCACCU 122
XM_005264298,1_687-709_s 687 GAAGAUGCUGCAGCGGAUAGA 120 UCUAUCCGCUGCAGCAUCUUCAC 123
XM_005264298,1_686-708_G21A_s 686 UGAAGAUGCUGCAGCGGAUAA 121 UUAUCCGCUGCAGCAUCUUCACC 124
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IIpumep 3. Koncrpyupopanue, CHHTE3 H CKPHHHHT In vitro gonoyiHuTebHbIX SiRNA
Koncmpyuposanue siRNA

Jononuautenbhblii Habop siIRNA, Hanenennpix Ha KHK uenoBeka, "KeTOreKCOKMHazy
(ppyxTokmuazy)" (uenoseka: ID stanonHoi nocaenoarenbHocTd B NCBI XM 005264298; ID
reHa B NCBI: 3795), a takske Ha oprosioru KHK BHIOB *KHMBOTHBIX JIJIsl UCCIIEIOBAHUS HA
TOKCHKOJIOTHIO (Makaka-kpaboena: XM 005545463; mpimu: NM_008439; kpbickr, NM_031855)
KOHCTPYHPOBAJIH TP TIOMOIIHN CHIEIAHHBIX N0 HHIUBUYaJIbHOMY 3aKa3y ckpuntos R u Python.
OranonHas nocnenosarenbHOCTh MRNA genoseka XM 005264298 umeer anuny 2146
ocHoBaHwuit. O60CHOBaHUE U cOCOO NJ1s1 KOHCTpyupoBaHuii siRNA npexncrasisier coboit
CleAyIoLIee. MPOTHO3UPOBAHHYIO 3PP EKTUBHOCTD AJisi KXk I0i nmoTeHuuanbHoi siRNA u3 19
HYKJICOTUAOB OT nosioskeHust S01 mo nonoskeHue 2146 BKIIIOUUTENBHO (KOIUPYIOLIUI Y4aCTOK U
3'-UTR) omnpenensiiu npyu MOMOIIY TMHEHHONH MOZENH, OJIy4YEeHHOH B pe3ysbTaTe
HeTOCPEICTBEHHBIX n3MepeHuit HoknayHa mRNA ot 6onee uem 20000 pa3inudaHbIX
KoHCTpyupoBaHuii siRNA, HalleneHHbIX Ha OOJIbLIOE KOJTMYECTBO FE€HOB TO3BOHOUHBIX.
ITonmuoxectBa siRNA KHK koHCTpyHpoBaiu ¢ uieaabHbIMU WIH OYTH H€ATbHBIMU
COBIAICHISIMU MEXAY BUAMU: YeJIOBEK, MaKak-Kpaboes U IPhI3yH, a TAK>Ke TOJMHOKECTBO,
HalleJIeHHOE TOJIBKO Ha TOC/IeI0BaTeIbHOCTD UYeIOBeKa UM Makaka-kpadboena. JlonosHuTenbHoe
NOJMHOKECTBO KOHCTPYUPOBAJIH € UACATbHBIMU WU MOYTH UACATbHBIMU COBIAACHUSIMU 110
otHoieHuto kK oprororam KHK mbiu umu kpbickl. s kaknoi Hutu siRNA B mosiHOM
nepedope HCIOIB30BAIH CHIEIaHHBIN 110 HHANBUAYAIBbHOMY 3aKa3y ckpunt Python ms
U3MepeHHsT KOJINYeCTBA U OIPeAeIeHNs TIOIOKEHHH OTHOOoK criapuBanus Mexxay siRNA u
BCE€MH NOTCHLUHAJIIbHBIMU BbIPABHUBAHUAMUA B TPAHCKPUIITOME LEJIEBOI0 BUAA.
JlononHuTeIbHbIe OBl MPUCBAMBAIIN 33 OLIMOKH CIIAPUBAHUS B 3aTPABOYHOM Y4aCTKE,
OTpeNIeJICHHOM B JAHHOM CJIy4ae KaK MOJIOKEHUs 2-9 aHTUCMBICIIOBOTO OJIMTOHYJIKEOTH/A,
PaBHO Kak U B caiiTe paciueruieHust siRNA, onpeneneHHOM B JaHHOM Clly4ae KakK MOJOKEeHHUs
10-11 aHTUCMBICIOBOTO OJUroHYyKJIeoTHa. OTHOCUTENBbHBIN Oasu 3a OINOKYN CriapuBaHUs
cocraBysut 2,8; 1,2: 1 ayist omunbOK CriapuBaHUs B 3aTPABOYHOM YYaCTKe, CAliTe PacUISTUIEHUS U B
APYTHUX MOJOKEHUSIX BIUIOTH JI0 MOJIOXKEHUS 19 aHTUCMBICIOBOTO OJMroHykJIeoTuaa. Omudku
CTIAPUBAHUS B IIEPBOM ITOJIOKEHUH UTHOPUPOBAIX. bast 3a ceruuIHOCTh pacCUNThIBAIN JUIS
KaKJJOW HUTH IyT€M CYMMHPOBAHUSI 3HAUEHUI KaXKIOM B3BELICHHOW OLIHOKHU CIIapUBAHHSIL.
ITpennourenue otaasanu TeM SIRNA, 'aHTHCMBICTIOBOI' a1 KOTOPBIX IS YeJIOBEKa M MaKaka-
Kkpaboena cocrasisut >= 3,0, 1 MPOrHO3UPOBaHHAsI 3P PEKTHBHOCTD cocTaisia >= 70%

HOKAayHa Tpanckpunra XM 005264298.

Cunmes
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ITocnenosatensHocTH SIRNA KHK cunTesnposanu B Maciutade 1 MKMOJIb Ha
cunre3atope Mermade 192 (BioAutomation) ¢ npuMeHeHHEM TBEPAOH MOIIOKKH,
orocpenayouieit ocobeHrnocT pochopamunaTHoit xumun. TBepaast MOANOKKA MPEACTABIISAIA
co00i CTEKJISTHHYIO TIOAJIOKKY C peryiaupyeMbiMu rmopamu (500 °A), HarpyKeHHYIO CeaHHBIM
10 UHAUBHUYaIbHOMY 3aka3y juranaoMm GalNAc, unu yHUBepCaJbHYIO TBEPAYIO MOJIOKKY
(AM biochemical). BcmomoraresbHble peareHThl 1ist cuHTe3a, 2'-F- u 2'-O-metun-PHK u
ne3okco-pochopamunutsl, mony4daau or Thermo-Fisher (Munyoku, Buckoncun) u Hongene
(Kwuraii). 2'F, 2'-O-metnn, PHK, IHK u npyrue mopudumpoBaHHble HYKJI€O3HIbI BBOIWIIN B
HIOCJIEI0BATEIBHOCTH C IPUMEHEHNEM COOTBEeTCTBYIOIHX pocopamuanros. CunTe3
OTAENbHBIX HUTEH, KOHBIOrHPOoBaHHBIX ¢ GalNAc 1o 3'-KOHIly, BBITOJIHSIIN HA
monudunmpoBanHoii GalNAc CPG noxnoxke. CrenaHHyiO MO UHAUBHIYAJIbHOMY 3aKa3y
yHUBepcabHY0 TBepAyo CPG noanoXKy IpUMEHsIIH 1Jis CHHTE3a aHTHCMBICIIOBBIX
OTAeNbHbIX HUTEeH. Bpems cBs3biBanHus s Beex pocdopamuantos (100 MM B anleTOHUTpHIIIE)
COCTaBJISIO 5 MUHYT € Ucnonb3oBaHueM S-atunruo-1H-rerpaszona (ETT) B kauecTBe akTuBaropa
(0,6 M B aueronutpmiie). @ochopoTroaTHbIE CBSI3U MOJIYYaIH ¢ puMeHeHneM S0 MM pactBopa
3-((mumerunamuHOMeTHIIMACH )aMuHO)-3H-1,2,4-mutnazon-3-truona (DDTT, nony4yeHHsIi OT
Chemgenes (Yunmunrron, Maccauycerc, CIIIA) B 6e3BogHoM aneronutpuie/mupunuse (1:1
00./00.). Bpemst OKHCIIeHHUsT COCTaBJISLIO 3 MUHYTHL. BCe MmocienoBaTeIbHOCTH CUHTE3UPOBAIH C
ynaneHueM B KoHeuHOM utore rpymmnsl DMT ("6e3 DMT").

ITo 3aBepmeHn TBepO(a3HOrO CHHTE3a OJMTOPHOOHYKICOTH bl OTLIETIISUTH OT
TBEPJOH MOAJIOKKH M C HUX CHIMAJIH 3aIIUTY B 3all€4aTaHHbIX TUIAHIIEeTaX ¢ 96 riyOoKkuMu
JyHKaMu ¢ romotibio 200 MkJ1 BogHOro peareHra metmnamusa rnpu 60°C B Teuenne 20 MUHYT.
Jlnst mocneoBaTebHOCTEH, copgeprkamux 2'-pudosHble octatku (2'-OH), koTopeie ObLH
3aluiIeHsl rpynnoi Tper-Oyrunnumermicuimia (TBDMS), BTopyro CTaguro CHATHS 3aLUThI
BBINONHsN ¢ npuMeHeHneM pearenta TEA . 3HF (Tpustunamuna tpurunpodropuna). K
PacTBOPY AJISI CHATHS 3aIIUTHI C METHIIAMUHOM no00aBisinu 200 MK AUMeTHIICY IbhOKCHA
(DMSO) u 300 mxx pearenta TEA.3HF u pactBop nHKyOHpoBanu B TeueHue eue 20 MUHYT [IpU
60°C. B xoHIle cTaquy OTLIEIIEHNUs U CHATHS 3aIlUThI TUIAHIIETY [ CHHTe3a [O3BOJISAIN
AOCTUYb KOMHATHOH TEMIIEpaTypsbl U IIPOBOIMIIN OCAKACHUE MyTeM J00aBIeHNs 1 M1 cMecH
aneroHuTpw.dTanon (9:1). Ilnanmers! oxnaxknanu npu -80°C B TeyeHue 2 4acoB U
CYIEpHATAaHT OCTOPOKHO AE€KAHTHPOBAJIM MPU MOMOILM MHOTOKaHaabHOM nunetku. Ocanok ¢
OJIMTOHYKJIeOTHAAMU pecycrienauposany B 20 MM Oydepa Ha ocHoBe NaOAc u obecconuBanm ¢
MIOMOIIIBIO 5 MJT KOJIOHKH JTsI SKCKITI03uOoHHOM Xpomatorpaduu HiTrap (GE Healthcare) na
cucreme aist ounctku AKTA, ocHamenHo# aBToMaTndeckuM npodoordoparkomM A90S n
cobopuukom dpakiuii Frac 950. O6ecconennble 00pa3ubl coOupanu B 96-1yHOYHbIE IUIAHIIETHI.

OO0pasnpl U3 KaXX0H MOCIeA0BATENbHOCTH aHaIM3upoBay pu nomomu LC-MS st
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NOATBEPKACHUS HAeHTUYHOCTH, YD (260 HM) sl KONUYECTBEHHOTO OTpeeNeH s, a
BBIOpaHHbII Habop 00pasioB aHanu3upoBanu npu nomouw IEX-xpomarorpadpuu ans
OlnpeneneHus YUCTOThI.

I'uGpunuzauuto oraenbHbix HUTeH KHK BBRIMOMHANN HA aBTOMATHYECKOM yCTPOMCTBE
Tecan as MaHUMYJNALUH C XKUAKOCTSIMU. DKBUMOJISIPHYIO CMECh CMBICJIOBBIX M aHTHCMBICIIOBBIX
OTZENbHBIX HUTEH OOBEIUHSIIN U THOPUAN30BAIN B 96-TyHOUHBIX MaHmerax. [Tocne
O0BEMHEHHSI KOMIUIEMEHTAPHBIX OTAENbHBIX HUTEH 90-TyHOUHBIH TIAHIIET IIOTHO
3anevarsiBaity, U Harpesaid B eun pu 100°C B Teyenne 10 MUHYT, U IO3BOJISIIN MEAJIEHHO
JIOCTUYb KOMHATHOH TeMIIepaTyphl B TedeHue nepuoja 2-3 qaca. KoHneHTpauuo kaxxaoro
ayriekca HopManuszosanu k 10 MmxM B 1X PBS u 3atem noasepranu CKpUHUHIOBBIM aHATN3aM

in vitro.

Kynomypa knemox u mpancexyuu

Knerku Hep3b Tpancdunmposanu nyrem nodasnenus 4,9 mxn Opti-MEM ¢ 0,1 Mk
Lipofectamine RNAiMax Ha nyHky (Invitrogen, Kapncban, Kanudopuus, Ne no kartanory
13778-150) k 5 mxn nyruiekcoB siRNA Ha nyHKY B 384-TyHOUYHOM IUIAHIIETE U HHKYOHPOBAJIH
TIpH KOMHATHO# TemmepaType B Tedenue 15 munyT. Copok Mkn DMEM, comepxarneii ~5 x10°
KJIETOK, 3aTeM nobaBisuiu k cMecH siRNA. Knetku nHkyOupoBaiu B TeueHue 24 4acoB nepen
ounctkoii PHK. DkcriepuMeHThI ¢ OTHOKPATHOM AO301 BBITIONHSIN TIPH KOHEYHOM
koHOeHTpauu ayrekca 10 HM u 0,1 HEM u 5KCriepuMeHTHI B OTHOLIEHUHU 3aBUCUMOCTHU
s¢dexTa OT O3Bl MPOBOAIIIHN B Mpeesiax AUana3oHa KOHEYHOH KOHLEHTPALUH AyIUIeKCa OT

10 HM 1o 36 $M ¢ nomo1bio 8, 6-KpaTHBIX pa3BeNeHHH.

Buioenenue ooweti PHK ¢ npumenenuem nabopa ons evioenenuss mRNA na napamacnumuuix
mukpouacmuyax DYNABEADS

PHK Bbiaensiin mpu MOMOIIHM aBTOMAaTU3HMPOBAHHOTO MPOTOKOJA Ha rutatdhopme BioTek-
EL406 ¢ npumenenneM napamarHuTHeIx Mukpodactuly DYNABEADS (Invitrogen, Ne o
karaynory 61012). Bkparue, 50 MkJ1 cMecH TH3UPYOIIEro/CBsI3bIBarOLIEro Oydepa u 25 MK
musupyromero Oydepa, comepkamero 3 MKJI MAarHUTHBIX TPaHYJI, JOOABISUIH K TUTAHILIETY C
kJetkamu. [TnanmeTs! HHKyOHpOBAN Ha 3JIEKTPOMArHUTHOM LIelikepe B TeueHrne 10 MUHYT npu
KOMHATHOH TeMITepaType, a 3aTeM MarHUTHbIE TPaHyJIbl GUKCHPOBAIN U YAAJSIN CYIIEPHATAHT.
Ceszannyto ¢ rpanysoii PHK 3atem npombiBanu 2 pasa 150 Mkt mpombIBOYHOTO Oydepa A u
OIVH pa3 MpOoMbIBOYHBIM Oydepom B. I'panyiel 3aTem npombiBany 150 LMK 3IIFOUPYOIIETO

Oydepa, TOBTOPHO HUKCHPOBAIIU U YAAJSUIA CYTIEPHATAHT.
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Cunmes cDNA ¢ npumenenuem 8b1COKONPOU3E00UMENLHO20 HAOOPA O 0OpAMHOIl
mpanckpunyuu cDNA ABI (Applied Biosystems, @opcmep-Cumu, Kanugopnusa, Ne no kamanozy
4368813)

JlecsTh MK MacTep-Mukca, conepxkaimero 1 Mk 10X Oydepa, 0,4 mxa 25X ANTP, 1 mxn
10x cnyyaitHbIX mpaiimepos, 0,5 Mk oOpaTHO# TpaHckpunTassl, 0,5 Mk uaruduropa PHKa3e! u
6,6 mxs1 H2O Ha peakumro, nobasnsiau k PHK, BeineneHHOM, Kak onucaHo Bbiie. [TmaHmeTs!
3areyaTblBaji, NePEeMEIINBAIN U HHKYOHPOBAIN Ha HJIEKTPOMArHUTHOM LIeHKepe B TEUEHUE
10 MEHYT Ipu KOMHATHOH Temriepatype ¢ nociaeayromumu 2 4. npu 37°C. IlnaHmers! 3atem

nHKyounposanmu npu 81°C B Teuenne 8 MuH.

I[P 6 pesicume peanvno2o epemen

JBa Mk cDNA nobainsuin kK MacTep-MHKCY, coaepxkamemy 0,5 Mk 3ouna TagMan st
GAPDH (Hs99999905), 0,5 Mk 3ouna st KHK (Hs00240827_m1) u 5 Mk Mactep-Mukca ¢
3ou70M Lightcycler 480 (Roche, Ne o katanory 04887301001) Ha nyHKY, B 384-1yHO4YHbIE
rnaHmers! (Roche, Homep no katanory 04887301001). ITLIP B pesxuMe peanbHOro BpeMeHH
BbINONHSH B cucteMe 11s [ILIP B peskume peanbroro Bpemenu LightCycler480 (Roche) ¢
npumeneHneM AACt(RQ)-ananmmza. Kaxxablii nymiiekc uccieaoBaiy Mpy YeThIPeX HE3aBHCHUMBbIX
TPAHCPEKIHSIX.

Jlns pacyera OTHOCUTENBPHOTO KPATHOTO H3MEHEHUsI JAHHbBIE B PEAIbHOM BPEMEHH
anamm3uposain ¢ npuMmeHeHneM AACt criocoba u HOpMaM30Balli B COOTBETCTBHH C TAKOBBIMH
aHAJIM30B, BBINOJHEHHBIX C KJIeTKaMH, TpaHcuimposaHHbiMi 10 HM AD-1955, nnu MonensHO
TpaHChUIUPOBAHHBIMH KileTkaMu. 3HadeHne IC50 paccunThIBaIN ¢ IPUMEHEHUEM MOJENN
coriacoBaHus 1o 4 mapamerpam ¢ ucrnonb3osaHrneM XLFit 1 HOpManTHU30Ball B COOTBETCTBUU C

TaHHBIMU JUTA KJIETOK, TpaHCPHUIMPOoBaHHBIX AD-1955, nnu HeoOpaOoTaHHBIX KJIETOK.

[TonpoOHBIl epedeHb MOCIeI0BATEIbHOCTEN CMBICIOBOM U AHTUCMBICJIOBON HUTEH ISt
KHK npuseneH B Tabnumax 6 u 7.

Pe3ynbraTel 3THX aHAJIM30B C OMHOKPATHOH 10301 npeacTaBieHbl B Tadauie 8. Jlanabie
BBIPAKEHBI B BUJE MpoleHTa octasiuetics marpuanoii PHK B cpaBHenun ¢ AD-1955.

B Tabnune 9 noka3ana 3aBUCHMOCTb 3¢ dekTa OT H03bI MOIMHOKECTBA CPEACTB B
knetkax Hep3B, Tpancdunmpoannbix ykazanHbiMu IRNA. Ykazanubie 3HaueHust 1Cso

npencTaBistoT 3HayeHus ICso B cpaBHeHUU ¢ HeOOpaOOTaHHBIMH KJIETKAMHU.
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OranoHHaA

MOCNIEIOBATECIBHO

CTb,

SEQ | cootBercTByIOIIC SEQ | CooTsercTByIOIIEE

Hassanue 1D ¢ nenesoii mRNA 1D neneBoit mMRNA
JyILUICKCA CMBICTOBAS HATH NO: | moyokeHHE AHTHCMBICTOBAS HATD NO: | nonoxeHue

NM_008439.3_70 NM_008439.3_68-
AD-63824 | AUCAAUGUGGUGGACAAAUAA | 125 | -90_C21A_s UUAUUUGUCCACCACAUUGAUGA | 175 | 90_C21A_as

NM_008439.3_78 NM_008439.3_76-
AD-63829 | GGUGGACAAAUACCCAGAGGA | 126 | -9880218_s UCCUCUGGGUAUUUGUCCACCAC | 176 | 9880218_as

NM_008439.3_39 NM_008439.3_391-
AD-63855 | CUUUGAGAAGGUCGAUCUGAA | 127 [ 3-413_C21A_s UUCAGAUCGACCUUCUCAAAGUC | 177 [ 413_C21A_as

NM_008439.3_41 NM_008439.3_411-
AD-63835 | CCCGGUUCAAGUGGAUCCACA | 128 | 3-4335-213_s UGUGGAUCCACUUGAACCGGGUC | 178 | 4335-213_as

NM_008439.3_60 NM_008439.3_601-
AD-63845 | UGUGGCCAAGCACCUGGGGUU | 129 | 3-6235-213_s AACCCCAGGUGCUUGGCCACAUC | 179 | 6235-213_as

NM_008439.3_89 NM_008439.3_890-
AD-63823 | UUGCAGGGGUUUGAUGGCAUU | 130 | 2-9124-212 s AAUGCCAUCAAACCCCUGCAAGC | 180 | 9124-212_as

XM_005264298.1

_504- XM_005264298.1_5
AD-63863 | GAAGAGAAGCAGAUCCUGUGA | 131 [ 524 C21A_s UCACAGGAUCUGCUUCUCUUCCA | 181 | 02-524_C21A_as

XM_005264298.1 XM_005264298.1_5
AD-63881 | AAGAGAAGCAGAUCCUGUGCA | 132 | _505- UGCACAGGAUCUGCUUCUCUUCC | 182 | 03-525_G21A _as
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525_G21A_s

XM_005264298.1

_507- XM_005264298.1_5
AD-63862 | GAGAAGCAGAUCCUGUGCGUA | 133 | 527_G21A_s UACGCACAGGAUCUGCUUCUCUU | 183 [ 05-527_G21A_as

XM_005264298.1

_508- XM_005264298.1_5
AD-63887 | AGAAGCAGAUCCUGUGCGUGA | 134 [ 528 _G21A_s UCACGCACAGGAUCUGCUUCUCU | 184 | 06-528_G21A_as

XM_005264298.1

_509- XM_005264298.1_5
AD-63902 | GAAGCAGAUCCUGUGCGUGGA | 135 [ 529_G21A_s UCCACGCACAGGAUCUGCUUCUC | 185 | 07-529_G21A_as

XM_005264298.1 XM_005264298.1_5
AD-63896 | GCAGAUCCUGUGCGUGGGGCU | 136 | _512-532_s AGCCCCACGCACAGGAUCUGCUU | 186 | 10-532_as

XM_005264298.1 XM_005264298.1_5
AD-63843 | GAUCCUGUGCGUGGGGCUAGU | 137 [ _515-535_s ACUAGCCCCACGCACAGGAUCUG | 187 | 13-535_as

XM_005264298.1 XM_005264298.1_5
AD-63857 | GGUGGACAAGUACCCUAAGGA | 138 [ _557-577_s UCCUUAGGGUACUUGUCCACCAG | 188 | 55-577_as

XM_005264298.1 XM_005264298.1_5
AD-63836 | GCCUGCCAGAUGUGUCUGCUA | 139 [ _595-615_s UAGCAGACACAUCUGGCAGGCUC | 189 | 93-615_as

XM_005264298.1

_621- XM_005264298.1_6
AD-63834 | UUUGAGAAGGUUGAUCUGACA | 140 | 641_C21A_s UGUCAGAUCAACCUUCUCAAAGU | 190 | 19-641_C21A_as

XM_005264298.1

_630- XM_005264298.1_6
AD-63839 | GUUGAUCUGACCCAGUUCAAA | 141 [ 650_G21A_s UUUGAACUGGGUCAGAUCAACCU | 191 | 28-650_G21A_as
AD-63821 | AUCUGACCCAGUUCAAGUGGA | 142 | XM_005264298.1 | UCCACUUGAACUGGGUCAGAUCA | 192 [ XM_005264298.1_6
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_634-654_s 32-654_as

XM_005264298.1 XM_005264298.1_6
AD-63847 | CCAGUUCAAGUGGAUCCACAU | 143 [ _641-661_s AUGUGGAUCCACUUGAACUGGGU | 193 | 39-661_as

XM_005264298.1 XM_005264298.1_6
AD-63846 | CAGUUCAAGUGGAUCCACAUU | 144 [ _642-662_s AAUGUGGAUCCACUUGAACUGGG | 194 | 40-662_as

XM_005264298.1

_643- XM_005264298.1_6
AD-63826 | AGUUCAAGUGGAUCCACAUUA | 145 [ 663 _G21A_s UAAUGUGGAUCCACUUGAACUGG | 195 | 41-663_G21A_as

XM_005264298.1 XM_005264298.1_6
AD-63841 | GUUCAAGUGGAUCCACAUUGA | 146 [ _644-6064_s UCAAUGUGGAUCCACUUGAACUG | 196 | 42-664_as

XM_005264298.1

_645- XM_005264298.1_6
AD-63856 | UUCAAGUGGAUCCACAUUGAA | 147 [ 665_G21A_s UUCAAUGUGGAUCCACUUGAACU | 197 | 43-665_G21A_as

XM_005264298.1

_646- XM_005264298.1_6
AD-63868 | UCAAGUGGAUCCACAUUGAGA | 148 | 666_G21A_s UCUCAAUGUGGAUCCACUUGAAC | 198 | 44-666_G21A_as

XM_005264298.1

_647- XM_005264298.1_6
AD-63869 | CAAGUGGAUCCACAUUGAGGA | 149 [ 667_G21A_s UCCUCAAUGUGGAUCCACUUGAA | 199 | 45-667_G21A_as

XM_005264298.1

_648- XM_005264298.1_6
AD-63880 | AAGUGGAUCCACAUUGAGGGA | 150 | 668_C21A_s UCCCUCAAUGUGGAUCCACUUGA | 200 | 46-668_C21A_as

XM_005264298.1

_649- XM_005264298.1_6
AD-63875 | AGUGGAUCCACAUUGAGGGCA | 151 | 669_C21A_s UGCCCUCAAUGUGGAUCCACUUG | 201 | 47-669_C21A_as
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XM_005264298.1

_650- XM_005264298.1_6
AD-63874 | GUGGAUCCACAUUGAGGGCCA | 152 | 670_G21A_s UGGCCCUCAAUGUGGAUCCACUU | 202 | 48-670_G21A_as

XM_005264298.1

_651- XM_005264298.1_6
AD-63897 | UGGAUCCACAUUGAGGGCCGA | 153 [ 671_G21A_s UCGGCCCUCAAUGUGGAUCCACU | 203 | 49-671_G21A_as

XM_005264298.1 XM_005264298.1_6
AD-63879 | GAUCCACAUUGAGGGCCGGAA | 154 [ _653-673_s UUCCGGCCCUCAAUGUGGAUCCA | 204 | 51-673_as

XM_005264298.1 XM_005264298.1_6
AD-63819 | GUGAAGAUGCUGCAGCGGAUA | 155 [ _687-707_s UAUCCGCUGCAGCAUCUUCACCU | 205 | 85-707_as

XM_005264298.1 XM_005264298.1_6
AD-63825 | GAAGAUGCUGCAGCGGAUAGA | 156 | _689-709_s UCUAUCCGCUGCAGCAUCUUCAC | 206 | 87-709_as

XM_005264298.1 XM_005264298.1_7
AD-63837 | UGGCUACGGAGACGUGGUGUU | 157 [ _797-817_s AACACCACGUCUCCGUAGCCAAA | 207 | 95-817_as

XM_005264298.1 XM_005264298.1_7
AD-63853 | GGCUACGGAGACGUGGUGUUU | 158 [ _798-818_s AAACACCACGUCUCCGUAGCCAA | 208 | 96-818_as

XM_005264298.1

_799- XM_005264298.1_7
AD-63854 | GCUACGGAGACGUGGUGUUUA | 159 [ 819_G21A_s UAAACACCACGUCUCCGUAGCCA | 209 | 97-819_G21A_as

XM_005264298.1

_804- XM_005264298.1_8
AD-63859 | GGAGACGUGGUGUUUGUCAGA | 160 | 824 _C21A_s UCUGACAAACACCACGUCUCCGU | 210 | 02-824_C21A_as

AD-63820

ACGUGGUGUUUGUCAGCAAAU

161

XM_005264298.1
_808-
828_G21U_s

AUUUGCUGACAAACACCACGUCU

211

XM_005264298.1_8
06-828_G21U_as
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XM_005264298.1 XM_005264298.1_8
AD-63851 | GUGGUGUUUGUCAGCAAAGAU | 162 | _810-830_s AUCUUUGCUGACAAACACCACGU | 212 | 08-830_as

XM_005264298.1 XM_005264298.1_8
AD-63873 | GGUGUUUGUCAGCAAAGAUGU | 163 | _812-832_s ACAUCUUUGCUGACAAACACCAC | 213 | 10-832_as

XM_005264298.1

_813- XM_005264298.1_8
AD-63886 | GUGUUUGUCAGCAAAGAUGUA | 164 [ 833_G21A_s UACAUCUUUGCUGACAAACACCA | 214 | 11-833_G21A_as

XM_005264298.1

_814- XM_005264298.1_8
AD-63892 | UGUUUGUCAGCAAAGAUGUGA | 165 | 834_G21A_s UCACAUCUUUGCUGACAAACACC | 215 | 12-834_G21A_as

XM_005264298.1

_815- XM_005264298.1_8
AD-63901 | GUUUGUCAGCAAAGAUGUGGA | 166 | 835_C21A_s UCCACAUCUUUGCUGACAAACAC | 216 | 13-835_C21A_as

XM_005264298.1 XM_005264298.1_8
AD-63885 | UUGUCAGCAAAGAUGUGGCCA | 167 [ _817-837_s UGGCCACAUCUUUGCUGACAAAC | 217 | 15-837_as

XM_005264298.1 XM_005264298.1_8
AD-63861 | UGUCAGCAAAGAUGUGGCCAA | 168 [ _818-838_s UUGGCCACAUCUUUGCUGACAAA | 218 | 16-838_as

XM_005264298.1 XM_005264298.1_8
AD-63842 | UGUGGCCAAGCACUUGGGGUU | 169 [ _830-850_s AACCCCAAGUGCUUGGCCACAUC | 219 | 28-850_as

XM_005264298.1

_838- XM_005264298.1_8
AD-63849 | AGCACUUGGGGUUCCAGUCAA | 170 | 858_G21A_s UUGACUGGAACCCCAAGUGCUUG | 220 | 36-858_G21A_as

XM_005264298.1

_875- XM_005264298.1_8
AD-63844 | GGGCUUGUAUGGUCGUGUGAA | 171 [ 895_G21A_s UUCACACGACCAUACAAGCCCCU | 221 | 73-895_G21A_as
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XM_005264298.1 XM_005264298.1_8
AD-63832 | UUGUAUGGUCGUGUGAGGAAA | 172 | _879-899_s UUUCCUCACACGACCAUACAAGC | 222 | 77-899_as
XM_005264298.1 XM_005264298.1_8
AD-63827 | GGUCGUGUGAGGAAAGGGGCU | 173 | _885-905_s AGCCCCUUUCCUCACACGACCAU | 223 | 83-905_as
XM_005264298.1 XM_005264298.1_8
AD-63858 | GAGGAAAGGGGCUGUGCUUGU | 174 [ _893-913_s ACAAGCACAGCCCCUUUCCUCAC | 224 91913 as

Ta6auua 7. Moauduunposannsie nocjaenosareabnocTn KHK

Hassanue SEQ Hazsanme SEQ

Hassanue CMBICJIOBOTO ID | aHTHCMBICIIOBOTO ID

JyIJIEKCa OJIMromMepa CMBICIOBAsI HUTh NO: OJIMIomMepa AHTHCMBICTIOBAsI HUTh NO: Bug
AD-63824 A-127677 AfsusCfaAfuGfuGfGfUfgGfaCfaAfaUfaAf1.96 | 225 A-127678 usUfsaUfuUfgUfcCfaccAfcAfuUfgAfusgsa | 275 Mm
AD-63829 A-127663 GfsgsUfgGfaCfaAfAfUfaCfcCfaGfaGfgAfL96 | 226 A-127664 usCfscUfcUfgGfgUfauuUfgUfcCfaCfcsasc | 276 Mm
AD-63855 A-127673 CfsusUfuGfaGfaAfGfGfuCfgAfuCfuGfaAfL96 | 227 A-127674 usUfscAfgAfuCfgAfccuUfcUfcAfaAfgsuse | 277 Mm
AD-63835 A-127665 CfscsCfgGfuUfc AfAfGfuGfgAfuCfcAfcAf1.96 | 228 A-127666 usGfsuGfgAfuCfcAfcuuGfaAfcCfgGfgsusc | 278 Mm
AD-63845 A-127669 UfsgsUfgGfcCfaAfGfCfaCfcUfgGfgGfuUfL96 | 229 A-127670 asAfscCfcCfaGfgUfgcuUfgGfcCfaCfasusc | 279 Mm
AD-63823 A-127661 UfsusGfc AfgGfgGIUfUfuGfaUfgGfcAfuUfL96 | 230 A-127662 asAfsuGfcCfaUfcAfaacCfcCfuGfcAfasgse | 280 Mm
AD-63863 A-127587 GfsasAfgAfg AfaGfCfAfg AfuCfcUfgUfgAf1L.96 | 231 A-127588 usCfsaCfaGfg AfuCfugcUfuCfuCfuUfcscsa | 281 Hs
AD-63881 A-127593 AfsasGfaGfaAfgCfAfGfaUfcCfuGfuGfcAfL96 | 232 A-127594 usGfscAfcAfgGfaUfcugCfuUfcUfcUfuscse | 282 Hs
AD-63862 A-127571 GfsasGfaAfgCfaGfAfUfcCfuGfuGfcGfuAfL96 | 233 A-127572 usAfscGfcAfc AfgGfaucUfgCfuUfcUfesusu | 283 Hs
AD-63887 A-127595 AfsgsAfaGfc Afg AfUCIcUfgUfeCfgUfg Af1 .96 | 234 A-127596 usCfsaCfgCfaCfaGfgauCfuGfcUfuCfuscsu | 284 Hs
AD-63902 A-127585 GfsasAfgCfaGfaUfCfCfuGfuGfcGfuGfgAfL96 | 235 A-127586 usCfscAfcGfcAfcAfggaUfcUfgCfuUfcsuse | 285 Hs
AD-63896 A-127567 GfscsAfgAfuCfcUfGfUfgCfgUfgGfgGfcUfL96 | 236 A-127568 asGfscCfcCfaCfgCfacaGfg AfuCfuGfcsusu | 286 Hs
AD-63843 A-127637 GfsasUfcCfuGfuGfCfGfuGfgGfgCfuAfgUfL96 | 237 A-127638 asCfsuAfgCfcCfcAfcgcAfcAfgGfaUfcsusg | 287 Hs
AD-63857 A-127627 GfsgsUfgGfaCfaAfGfUfaCfcCfuAfaGfgAfL.96 | 238 A-127628 usCfscUfuAfgGfgUfacuUfgUfcCfaCfcsasg | 288 Hs
AD-63836 A-127603 GfscsCiuGfcCfaGfAfUfgUfgUfcUfgCIfuAfI.96 | 239 A-127604 usAfsgCfaGfaCfaCfaucUfgGfcAfgGfesusc | 289 Hs
AD-63834 A-127649 UfsusUfg Afg AfaGfGfUfuGfaUfcUfgAfcAfL96 | 240 A-127650 usGfsuCfaGfaUfcAfaccUfuCfuCfaAfasgsu | 290 Hs
AD-63839 A-127651 GfsusUfg AfuCfuGfAfCfcCfaGfuUfcAfaAfL96 | 241 A-127652 usUfsuGfaAfcUfgGfgucAfgAfuCfaAfesesu | 291 Hs
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AD-63821 A-127629 AfsusCfuGfaCfcCfAfGfuUfc AfaGfuGfgAf1.96 | 242 A-127630 usCfscAfcUfuGfaAfcugGfgUfcAfgAfuscsa | 292 Hs
AD-63847 A-127623 Cfscs AfgUfuCfaAfGfUfgGfaUfcCfaCfaUfL96 | 243 A-127624 asUfsgUfgGfaUfcCfacuUfgAfaCfuGfgsgsu | 293 Hs
AD-63846 A-127607 CfsasGfuUfc AfaGfUfGfgAfuCfc AfcAfuUfL96 | 244 A-127608 asAfsuGfuGfgAfuCfcacUfuGfaAfcUfgsgsg | 294 Hs
AD-63826 A-127615 AfsgsUfuCfaAfgUfGfGfaUfcCfaCfaUfuAfL.96 | 245 A-127616 usAfsaUfgUfgGfaUfccaCfuUfgAfaCfusgsg | 295 Hs
AD-63841 A-127605 GfsusUfcAfaGIuGIGfAfuCfcAfcAfuUfgAfI .96 | 246 A-127606 usCfsaAfuGfuGfgAfuccAfcUfuGfaAfcsusg | 296 Hs
AD-63856 A-127611 UfsusCfaAfgUfgGfAfUfcCfaCfaUfuGfaAfL.96 | 247 A-127612 usUfscAfaUfgUfgGfaucCfaCfuUfgAfascsu | 297 Hs
AD-63868 A-127573 UfscsAfaGfuGfg AfUfCfc Afc AfuUfgAfg Af1L.96 | 248 A-127574 usCfsuCfaAfuGfuGfgauCfcAfcUfuGfasasc | 298 Hs
AD-63869 A-127589 Cfsas AfgUfeGfaUfCfCfaCfaUfuGfaGfgAfL96 | 249 A-127590 usCfscUfcAfaUfgUfggaUfcCfaCfuUfgsasa | 299 Hs
AD-63880 A-127577 AfsasGfuGfgAfuCfCfAfc AfuUfg AfgGfgAfL96 | 250 A-127578 usCfscCfuCfaAfuGfuggAfuCfcAfcUfusgsa | 300 Hs
AD-63875 A-127591 AfsgsUfgGfaUfcCfAfCfaUfuGfaGfgGfcAfL.96 | 251 A-127592 usGfscCfcUfc AfaUfgugGfaUfcCfaCfususg | 301 Hs
AD-63874 A-127575 GfsusGfg AfuCfc AfCfAfuUfgAfgGfgCfc Af1.96 | 252 A-127576 usGfsgCfcCfuCfaAfuguGfgAfuCfcAfcsusu | 302 Hs
AD-63897 A-127583 UfsgsGfaUfcCfaCfAfUfuGfaGfgGfcCfgAfL96 | 253 A-127584 usCfsgGfcCfcUfc AfaugUfgGfaUfcCfascsu | 303 Hs
AD-63879 A-127561 GfsasUfcCfaCfaUfUfGfaGfgGfcCfgGfaAfL96 | 254 A-127562 usUfscCfgGfcCfcUfcaaUfgUfgGfaUfescsa | 304 Hs
AD-63819 A-127597 GfsusGfaAfg AfuGfCIUfgCfaGfcGfgAfuAfL.96 | 255 A-127598 usAfsuCfcGfcUfgCfagc AfuCfuUfcAfescsu | 305 Hs
AD-63825 A-127599 GfsasAfg AfuGfcUTGIfCfaGfcGfgAfuAfgAfI .96 | 256 A-127600 usCfsuAfuCfcGfcUfgcaGfcAfuCfuUfcsasc | 306 Hs
AD-63837 A-127619 UfsgsGfcUfaCfgGfAfGfaCfgUfgGfuGfuUfL96 | 257 A-127620 asAfscAfcCfaCfgUfcucCfgUfaGfcCfasasa | 307 Hs
AD-63853 A-127641 GfsgsCfuAfcGfg AfGfAfcGfuGfgUfgUfuUfL96 | 258 A-127642 asAfsaCfaCfc AfcGfucuCfcGfuAfgCfcsasa | 308 Hs
AD-63854 A-127657 GfscsUfaCfgGfaGfAfCfgUfgGfuGfuUfuAfL96 | 259 A-127658 usAfsaAfcAfcCfaCfgucUfcCfgUfaGfescsa | 309 Hs
AD-63859 A-127659 GfsgsAfg AfcGIuGIGfUfgUfuUfgUfcAfg Af1 .96 | 260 A-127660 usCfsuGfaCfaAfaCfaccAfcGfuCfuCfesgsu | 310 Hs
AD-63820 A-127613 AfscsGfuGfgUfgUfUfUfgUfcAfgCfaAfaUfL96 | 261 A-127614 asUfsuUfgCfuGfaCfaaaCfaCfcAfcGfuscsu | 311 Hs
AD-63851 A-127609 GfsusGfgUfgUfuUfGfUfcAfgCfaAfaGfaUfL96 | 262 A-127610 asUfscUfuUfgCfuGfacaAfaCfaCfcAfcsgsu | 312 Hs
AD-63873 A-127559 GfsgsUfgUfuUfgUfCfAfgCfaAfaGfaUfgUfL96 | 263 A-127560 asCfsaUfcUfuUfgCfugaCfaAfaCfaCfcsasc | 313 Hs
AD-63886 A-127579 GfsusGfuUfuGfuCfAfGfc AfaAfgAfuGfuAfL96 | 264 A-127580 usAfscAfuCfuUfuGfcugAfcAfaAfcAfcscsa | 314 Hs
AD-63892 A-127581 UfsgsUfuUfgUfc AfGFfCfaAfaGfaUfgUfgAfI.96 | 265 A-127582 usCfsaCfaUfcUfuUfgcuGfaCfaAfaCfascsc | 315 Hs
AD-63901 A-127569 GfsusUfuGfuCfaGfCfAfaAfg AfuGfuGfgAfL.96 | 266 A-127570 usCfscAfcAfuCfuUfugcUfgAfcAfaAfcsasc | 316 Hs
AD-63885 A-127563 UfsusGfuCfaGfc AfAfAfg AfuGfuGfgCfc AfL.96 | 267 A-127564 usGfsgCfcAfc AfuCfuuuGfcUfgAfcAfasasc | 317 Hs
AD-63861 A-127555 UfsgsUfcAfgCfaAfAfGfaUfgUfgGfcCfaAfL96 | 268 A-127556 usUfsgGfcCfaCfaUfcuuUfgCfuGfaCfasasa | 318 Hs
AD-63842 A-127621 UfsgsUfgGfcCfaAfGfCfaCfuUfgGfgGfuUfL96 | 269 A-127622 asAfscCfcCfaAfgUfgcuUfgGfcCfaCfasusc | 319 Hs
AD-63849 A-127655 AfsgsCfaCfuUfgGIGfGfuUfcCfaGfuCfaAfl.96 | 270 A-127656 usUfsgAfcUfgGfaAfcccCfaAfgUfgClususg | 320 Hs
AD-63844 A-127653 GfsgsGfcUfuGfuAfUfGfgUfcGfuGfuGfaAfL.96 | 271 A-127654 usUfscAfcAfcGfaCfcauAfcAfaGfcCfcescsu | 321 Hs




PCT/US2015/015367

WO 2015/123264 181
AD-63832 A-127617 UfsusGfuAfuGfgUTCIGIuGfuGfaGfgAfaAf1.96 | 272 A-127618 usUfsuCfcUfcAfcAfcgaCfcAfuAfcAfasgse | 322 Hs
AD-63827 A-127631 GfsgsUfcGfuGfuGfAfGfg AfaAfgGfgGfcUfL96 | 273 A-127632 asGfscCfcCfuUfuCfcucAfcAfcGfaCfcsasu | 323 Hs
AD-63858 A-127643 GfsasGfgAfaAfgGIGIGfcUfgUfgCfuUfgUfL96 | 274 A-127644 asCfsaAfgCfaCfaGfcccCfuUfuCfcUfcsasc | 324 Hs




Ta6baunua 8. AHanu3bl ¢ ogHOKpaTHOM A030M B Hep3b B oTHOWweHnMn KHK

ID

aynsaekca 10 HM_AVG | 0,1HM_AVG | 10 HM_STDEV | 0,1 HM_STDEV
AD-63819 82,0 82,1 24,1 10,0
AD-63820 11,2 45,6 HeT AaHHbIX 3,6
AD-63821 68,2 102,4 19,8 10,5
AD-63823 134,3 84,4 22,3 14,0
AD-63824 94,1 98,0 4,1 4,3
AD-63825 70,4 77,7 6,5 5,3
AD-63826 45,3 89,7 5,5 7,5
AD-63827 51,7 130,0 21,2 82,8
AD-63829 89,6 78,2 1,3 1,5
AD-63832 17,4 80,5 1,4 19,5
AD-63834 11,0 72,7 0,8 20,7
AD-63835 17,2 103,5 8,1 76,4
AD-63836 37,7 63,8 2,8 23,5
AD-63837 87,3 66,8 33,0 5,2
AD-63839 | HeT AaHHbIX 34,0 HEeT AaHHbIX 2,8
AD-63841 46,4 64,4 0,7 7,9
AD-63842 72,6 76,9 22,7 13,9
AD-63843 48,6 108,0 9,0 35,8
AD-63844 68,2 80,1 16,5 12,9
AD-63845 54,4 68,1 43,3 4,0
AD-63846 66,0 88,9 18,8 2,2
AD-63847 43,7 58,1 17,5 12,7
AD-63849 31,0 85,4 4,4 30,3
AD-63851 28,9 29,5 4,1 21,4
AD-63853 39,9 49,3 0,0 11,7
AD-63854 7,1 53,3 2,6 10,1
AD-63855 15,0 32,6 14,5 7,3
AD-63856 66,8 96,9 3,3 15,1
AD-63857 64,9 101,4 7,3 3,5
AD-63858 67,5 89,9 5,6 18,8
AD-63859 44,8 91,0 1,1 10,2
AD-63861 78,2 89,1 0,0 8,3
AD-63862 48,0 92,9 14,8 14,5
AD-63863 39,3 65,7 17,9 13,1
AD-63868 47,4 106,8 4,4 13,1
AD-63869 20,7 68,0 3,8 28,2
AD-63873 22,6 102,8 8,0 31,7
AD-63874 64,7 107,6 2,9 6,3
AD-63875 85,2 108,4 30,6 60,3
AD-63879 66,1 81,1 3,6 7,9
AD-63880 86,7 85,9 19,4 3,8
AD-63881 60,8 63,1 4,5 3,1
AD-63885 75,1 66,3 12,4 11,6
AD-63886 27,5 53,3 5,1 7,8




183

AD-63887 40,0 70,5 8,4 0,7
AD-63892 19,9 82,7 1,5 5,7
AD-63896 88,6 86,6 1,7 15,6
AD-63897 96,7 91,4 4,3 4,9
AD-63901 48,1 97,6 4,5 2,9
AD-63902 43,1 99,2 8,6 9,7

Ta6nauua 9. Ananus 3asucumoctu 3¢pdexta ot 10361 B Hep3b B oTHOmennu KHK

ID aynnekca | 1C50 (HM)

AD-63851 0,027
AD-63820 0,010
AD-63853 0,067
AD-63839 0,015
AD-63854 0,075

AD-63855 0,017853
AD-63886 0,082879

JKBUBAJIEHTHI

CrneunanucTel B JaHHOH 00aCTH PACIIO3HAIOT MM CMOTYT ONPEAEIUTh, HCIOIb3YsI
JMIIb CTAHAAPTHBIN 3KCNEPUMEHTAIbHbIN MOAXOA, MHOTHE 3KBUBAJIEHTbl KOHKPETHBIX
BAaPUAHTOB OCYILIECTBJIEHHS U CIOCOOOB, OMMMCAHHBIX B IaHHOM J0KyMeHTe. [Ipennonaraercs,

YTO TaKHe SKBUBAJICHTHI OXBAYEHBI OOBEMOM Clienyro1neii (hopMyJIbl H300PETEHUS.



<110>

<120>

X IIPVMMEHEHVA

<130>

<140>
<141>

<150>
<151>

<160> 326
<170>
<210> 1

<211> 2433
<212> JIHK
<213> Homo

<400> 1
ggggcggggce

acctcgcgtg
gcgcattttce
gctgtgagtc
tgcaggccca
ctagacccgce
acccctggcec
ggcagctggg
gtcagccggg
cgtggggcta

ggagataagg

cgttctctcecc
tgctgacttc
gcagagcaag
taccattgtg
tgatctgacc
gatgctgcag
gtccgtggag
ggtgtttgtc

gaggggcttg

121301-01220

61/938,567
2014-

02-11

PatentIn Bepcusa

sapiens

cgccgcgacce
tcccgggtceg
tctttgcatt
catctgacaa
ggcaacctgc
tcgggtcecttce
gctgcaggtyg
agcggggaca
cgggcaggaa
gtggtgctgg
tgtttgtccc
ctgctcggag
ctggtggccg
ggggacaccc
ctccatgaca
cagttcaagt
cggatagacg
gtggagaagc
agcaaagatg

tatggtcgtg

NEPEYEHE TOCJEIOBATEJHLHOCTENM

gcgggcttca
ggagtcggag
ctcgagatcg
gcgaggaaac
tacgggaaga
gggtgtcgceg
gctccctgga
ccatcctcct
gctctgggag
acgtcatcag
agagatggca
cccectgtge
acttcaggcg
ccagctcctg
cgagcctgcce
ggatccacat
cacacaacac
cacgagagga
tggccaagca

tgaggaaagg

AJIHMIIAM ®APMACBIOTVKAJIZ, MHK.

KOMIIO3MLVM HA OCHOBE iRNA [JII KETOT'EKCOKMHAZH

ggcagggctg
acgcaggtgce
cttagccgcg
taaggctgag
ccggggacca
aggaagggcce
ggaggagctc
ggataagagg
tagcctcatg
cctggtggac
gcgcggagge
cttcatgggc
gcggggcgtyg
ctgcatcatc
agatgtgtct
tgagggccgg
caggcagcct
gctcttccag
cttggggttc

ggctgtgctt

cagatgcgag
aggagagtgc
ctttaaaaag
aagtgggagg
agacctctgg
ctgctccttt
ccacgcggag
cagaggccgg
gaagagaagc
aagtacccta
aacgcgtcca
tcaatggctc
gacgtgtctc
aacaactcca
gctacagact
aacgcatcgg
ccagagcaga
ctgtttggct
cagtcagcag

gtctgtgcct

(KHK)

gcccagctgt
ggggcaagta
gtttgcatca
cgttgccatc
gttggctttc
cgttcccectge
gaggagccag
gaggaacccc
agatcctgtg
aggaggactc
actcctgcac
ctggccatgt
aggtggcctg
atggcaaccg
ttgagaaggt
agcaggtgaa
agatccgggt
acggagacgt
aggaagcctt

gggctgagga

" CIIOCOBH
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gggcgccgac
ccgegtggtg
ctcccagggg
gtgtggcctg
atggagacta
tgccctgttce
ccacagggag
ttcctcagag
ctctgactct
cccagaggag
ctgccctggce
tgagagctct
gtccacaccg
ctgcccacca
actgccccag
cagccacaaa
acacatattg
agcatataat
tagctgcata
tcaaatggaa
atgcccagca
<210> 2

<211> 2433
<212> IHK
<213> Homo

<400> 2
tttttttttt

attctgtagc
ttaagtgctg
tgtctcactc
tatattggag
aacactctgt

tccaagggtg

gccctgggcece
gatacactgg
aggagcgtgc
cagggctttg
ccattgcggc
aggggacaga

aggctctggg

ccagcttctce
tcgatcctcc
gggctgcctg

tggggaggac

tcggggccecct
ctgagctgaa
gcctgtgatt
agcctgaaag
tgtgacccag
gaattggggc
gtaaagggct
tcaccttagg
ccaattctgc

tgatgaaaaa

sapiens

ttttttttca
caagcagaat
taccctaagg
taaagccctt
ttggccccaa
atcctgggtc

agactttcag

ctgatggcaa
gagctggaga
aggaagcact
atggcatcgt
tgcatcgcct
tgcaagctgt
gggatggctg
ctctcaatgt
ctctttgtgt
ggctagagca
actcggtgcecc
gcgttgtgca
ctgacaggcc
tgatggggtc
tctcaccctt
gatacagagt
caactccaat
ttagagtgag
gtacagcact
ttggctacag

daaaaaaaaaa

tcatgctggg
tggttccatt
tgatatgcag
tacattatat
ttccaatatg

acatttgtgg

gctctggggce

attgctccac
caccttcaat
gagattcggg
gtgagagcag
tctceccectcece
ggggaggact

ggggatgcag

ctgaactgct
ccattcccca
gcgagaagtg
ccacacccag
gactctattc
agtggggggce
ttcattgtcc
ggagcccacc
gttgctgtcc
atagggtggg
acagacctgg
taacgcaatc
aattattgtg

aaa

cattttatat
tgacagatga
ctaattaaat
gctctttaca
tgttccagat
ctgaggcacg

agtcagcggg

tcggatgctt
gcctcegtca
tgccaggtgg
gtgccggctc
atccagcctg
ctgcctgtgt
agcctcagag
ctggctgggce
aattaacctc
ccctgggcett
tgaacctgcc
ccacagctca
aggggtgcgce
agaaatacct
ttggaattaa
tcagggaggt
taaggcctta
attcaaatct
tgcctcaatt

aggataaaat

atgattttat
agaaattgag
ggcagatttg
ttataaggcc
cggacctccc
cccttaattce

aggaggtatt

tccecgcecacc
tcttcagcct
ccggcaagaa
ctcacacacc
gcgtccaggt
cctgtgttcc
caaataaatc
attcctgagg
tccgecccagg
gccaccagct
aaagaaaccg
gaagctggga
ctcctcectgece
cctccecgcetg
gggcgtgcect
ccgatctgga
taatgtaaag
gccatttaat
tcttcatctg

catatataaa

cctcacaata
gcagattgcg
aatccaggtc
ttacccaccc
tgaggacagc
caaggtgggc

tctggacaat
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gaagacccca
actggcctgt
gtctgcacaa
tggggcaccg
cgctgctcta
tggacacaaa
cagacattga
ccccagceccat
cccacagctt
agaaggcgat
cacacgatgc
ctcagtgctt
gtgtctccag
aatttgccat
gcccctttec
aagtgcttgg
agctcctctc
ctggtgttgt
tcaatgtgga
tctggcaggce
cagcaggagc
cgccgcctga
aaggcacagg
cgctgccatc
aggctgatga
ctactcccag
tccaggagga
tcctccaggg
cctcgcgaca
cggtcttccc
ttagtttcct

aagcgatctc

tcaaatcaca
cagttcagct
cgcagggccce
agtgtcctcc
gcccaggcag
gagggaggat
gaggagaagc
ccccccagag
gcatctgtcc
gcagccgcaa
catcaaagcc
cctgcacgcet
ctcccagtgt
cagggcccag
tcacacgacc
ccacatcttt
gtggcttctc
gtgcgtctat
tccacttgaa
tcgtgtcatg
tgggggtgtc
agtcggccac
gggctccgag
tctgggacaa
cgtccagcac
agcttcctgce
tggtgtcccc
agccacctgc
cccgaagacce
gtagcaggtt
cgcttgtcag

gagaatgcaa

ggctggtggg
cagcggtgtg
cgaagagctc
ccagccaggg
cccctectcet
cgaagagtca
tggctctgag
cctctcectg
cctgaacagg
tggtagtctc
ctgcaggcca
cctceceectgg
atccaccacg
ggcgtcggeg
atacaagccc
gctgacaaac
cacctccacg
ccgctgcagce
ctgggtcaga
gagcacaatg
ccceccttgcetce
caggaagtca
cagggagaga
acaccttatc
cactagcccc
ccgcccggcet
gctcccagct
agcggccagg
cgagcgggtce
gcctgggect
atggactcac

agagaaaatg

cagggcagag
gactcccagce
tcacggtttc
cagagctggt
gggcctgggce

gagcctcagg

gaagatttat
tggggaacac
gcaacctgga
catggtgtgt
cacttcttgc
gagaggctga
cggggtggcg
ccctectecag
ctcaaggctt
accacgtctc
gacacccgga
atcttcacct
tcaaccttct
gtacggttgc
tgccaggcca
gcaacatggc
acggtgcagg
tccgagtcect
acgcacagga
gacggggttc
gccctggcetce
ggtgcaggga
taggaaagcc
gcagatggca
agctgatgca

cgctacttgc

gaggcgcacc
ttctgagctg
tttggcaggt
ggcaagccca
ggagaggtta
aatgcccagc
ttgctctgag
aggacacagg
cgccaggctg
gaggagccgg
cggccacctg
agatgacgga
ggaaagcatc
cccaggcaca
cctctgctga
cgtagccaaa
tcttctgctc
gctccgatgce
caaagtctgt
cattggagtt
cctgagacac
caggagccat
agttggacgc
ccttagggta
tctgcttctc
ctccecggect
ctcctcececgeg
acgaaaggag
aacccagagg
acgcctccca
aaccttttta

cccgcactcet

cctgcecceccece
tgggaataga
tcactgggtg
gggcacttct
atttggggaa
cagagcagtt
gctctgcatc
cagagtcctc
gatggagggg
cacctgctct
gcacccgaat
ggcattgaag
cgagtggagc
gacaagcaca
ctggaacccc
cagctggaag
tggaggctgce
gttccggceccce
agcagacaca
gttgatgatg
gtccacgccce
tgagcccatg
gttgcctccg
cttgtccacc
ttccatgagg
ctgcctctta
tgggagctcc
cagggccctt
tcttggtccce
cttctcagcc
aagcgcggcet

cctgcacctg
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cgtctccgac
gcctgaagcc
<210> 3

<211> 2433
<212> JHK

<213> Homo

<400> 3
999g9cggggce

acctcgcgtg
gcgcattttce
gctgtgagtc
tgcaggccca
ctagacccgc
acccctggcec
ggcagctggg
gtcagccggg
cgtggggcta

ggagataagg

cgttctctcecc
tgctgatttt
tcagaccaca
caccatccta
tgatctgacc
gatgctgcag
gtccgtggag
ggtgtttgtc
gaggggcttg
gggcgccgac
ccgcgtggtg
ctcccagggg
gtgtggccetg
atggagacta
tgccctgttce

ccacagggag

tcccgaccecg ggacacgcga ggtacagctg ggcctcgcat ctgcagcecct

cgcggtcgcg gcggccccge ccc

sapiens

cgccgcgace
tcccgggtceg
tctttgcatt
catctgacaa
ggcaacctgc
tcgggtcttce
gctgcaggtyg
agcggggaca
cgggcaggaa
gtggtgctgg
tgtttgtccc
ctgctcggag
gtcctggatg
ggctccgtcce
tactatgaca
cagttcaagt
cggatagacg
gtggagaagc
agcaaagatg
tatggtcgtg
gccctgggcece
gatacactgg
aggagcgtgc
cagggctttg
ccattgcggc
aggggacaga

aggctctggg

gcgggcttca
ggagtcggag
ctcgagatcg
gcgaggaaac
tacgggaaga
gggtgtcgceg
gctccctgga
ccatcctcct
gctctgggag
acgtcatcag
agagatggca
ccccecectgtge
acctccgcecg
ccatcgccac
ggagcctgcce
ggatccacat
cacacaacac
cacgagagga
tggccaagca
tgaggaaagg
ctgatggcaa
gagctggaga
aggaagcact
atggcatcgt
tgcatcgcct
tgcaagctgt

gggatggctg

ggcagggctyg
acgcaggtgce
cttagccgcg
taaggctgag
ccggggacca
aggaagggcce
ggaggagctc
ggataagagg
tagcctcatg
cctggtggac
gcgcggagge
cttcatgggc
ctattctgtg
ggtcatcatc
agatgtgtct
tgagggccgg
caggcagcct
gctcttccag
cttggggttc
ggctgtgctt
attgctccac
caccttcaat
gagattcggg
gtgagagcag
tctceccectcece
ggggaggact

ggggatgcag

cagatgcgag
aggagagtgc
ctttaaaaag
aagtgggagg
agacctctgg
ctgctccttt
ccacgcggag
cagaggccgg
gaagagaagc
aagtacccta
aacgcgtcca
tcaatggctc
gacctacgct
aacgaggcca
gctacagact
aacgcatcgg
ccagagcaga
ctgtttggct
cagtcagcag
gtctgtgcct
tcggatgctt
gcctcegtca
tgccaggtgg
gtgccggcetce
atccagcctg
ctgcctgtgt

agcctcagag

gcccagctgt
ggggcaagta
gtttgcatca
cgttgccatc
gttggctttc
cgttccectge
gaggagccag
gaggaacccc
agatcctgtg
aggaggactc
actcctgcac
ctggccatgt
acacagtctt
gtggtagccg
ttgagaaggt
agcaggtgaa
agatccgggt
acggagacgt
aggaagcctt
gggctgagga
tccecgcecacce
tcttcagcect
ccggcaagaa
ctcacacacc
gcgtccaggt
cctgtgttcecc

caaataaatc
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ttcctcagag
ctctgactct
cccagaggag
ctgccctggce
tgagagctct
gtccacaccg
ctgcccacca
actgccccag
cagccacaaa
acacatattg
agcatataat
tagctgcata
tcaaatggaa
atgcccagca
<210> 4

<211> 2433
<212> JHK
<213> Homo

<400> 4
tttttttttt

attctgtagc
ttaagtgctg
tgtctcactc
tatattggag
aacactctgt
tccaagggtg
gaagacccca
actggcctgt
gtctgcacaa
tggggcaccg
cgctgctcta
tggacacaaa

cagacattga

ccagcttctc
tcgatcctcce
gggctgcctg

tggggaggac

tcggggccct
ctgagctgaa
gcctgtgatt
agcctgaaag
tgtgacccag
gaattggggc
gtaaagggct
tcaccttagg
ccaattctgc

tgatgaaaaa

sapiens

ttttttttca
caagcagaat
taccctaagg
taaagccctt
ttggccccaa
atcctgggtc
agactttcag
tcaaatcaca
cagttcagct
cgcagggccce
agtgtcctcc
gcccaggcag
gagggaggat

gaggagaagc

ctctcaatgt
ctctttgtgt
ggctagagca
actcggtgcc
gcgttgtgca
ctgacaggcc
tgatggggtc
tctcaccctt
gatacagagt
caactccaat
ttagagtgag
gtacagcact
ttggctacag

aaaaaaaaaa

tcatgctggg
tggttccatt
tgatatgcag
tacattatat
ttccaatatg
acatttgtgg
gctctggggce
ggctggtggg
cagcggtgtg
cgaagagctc
ccagccaggg
cccctectcet
cgaagagtca

tggctctgag

ctgaactgct
ccattcccca
gcgagaagtg
ccacacccag
gactctattc
agtggggggce
ttcattgtcc
ggagcccacc
gttgctgtcc
atagggtggg
acagacctgg
taacgcaatc
aattattgtg

aaa

cattttatat
tgacagatga
ctaattaaat
gctctttaca
tgttccagat
ctgaggcacg
agtcagcggg
cagggcagag
gactcccagce
tcacggtttc
cagagctggt
gggcctgggce

gagcctcagg

gaagatttat

ctggctgggce

aattaacctc
ccctgggcett
tgaacctgcc
ccacagctca
aggggtgcgce
agaaatacct
ttggaattaa
tcagggaggt
taaggcctta
attcaaatct
tgcctcaatt

aggataaaat

atgattttat
agaaattgag
ggcagatttg
ttataaggcc
cggacctccc
cccttaattc
aggaggtatt
gaggcgcacc
ttctgagctg
tttggcaggt
ggcaagccca
ggagaggtta
aatgcccagc

ttgctctgag

attcctgagg
tccgcccagg
gccaccagct
aaagaaaccg
gaagctggga
ctcctcectgece
cctccecgcetg
gggcgtgect
ccgatctgga
taatgtaaag
gccatttaat
tcttcatctg

catatataaa

cctcacaata
gcagattgcg
aatccaggtc
ttacccaccc
tgaggacagc
caaggtgggc
tctggacaat
cctgceccceccce
tgggaataga
tcactgggtg
gggcacttct
atttggggaa
cagagcagtt

gctctgcatc

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2433

60

120

180

240

300

360

420

480

540

600

660

720

780

840



ccccagcecat
cccacagctt
agaaggcgat
cacacgatgc
ctcagtgctt
gtgtctccag
aatttgccat
gcccecectttece
aagtgcttgg
agctcctctc
ctggtgttgt
tcaatgtgga
tctggcaggce
accgtggcga
tagcggcgga
aaggcacagg
cgctgccatc
aggctgatga
ctactcccag
tccaggagga
tcctceccaggg
cctcgcgaca
cggtcttccc
ttagtttcct
aagcgatctc
cgtctccgac
gcctgaagcc
<210> 5

<211> 2146
<212> JHK
<213> Homo

<400> 5
accgcgggcet

tcgggagtcg

ccccccagag
gcatctgtcc
gcagccgcaa
catcaaagcc
cctgcacgct
ctcccagtgt
cagggcccag
tcacacgacc
ccacatcttt
gtggcttctc
gtgcgtctat
tccacttgaa
tcctgtcata

tggggacgga

ggtcatccag
gggctccgag
tctgggacaa
cgtccagcac
agcttcctgce
tggtgtcccc
agccacctgce
cccgaagacce
gtagcaggtt
cgcttgtcag
gagaatgcaa
tccecgacccg

cgcggtcgeg

sapiens

cctctcectg
cctgaacagg
tggtagtctc
ctgcaggcca
cctceceectgg
atccaccacg
ggcgtcggceg
atacaagccc
gctgacaaac
cacctccacg
ccgctgcecagce
ctgggtcaga
gtataggatg
gcctgtggte
gacaaaatca
cagggagaga
acaccttatc
cactagcccc
ccgcccggcet
gctcccagcet
agcggccagg
cgagcgggtce
gcctgggect
atggactcac
agagaaaatg
ggacacgcga

gcggccecgce

tggggaacac

gcaacctgga
catggtgtgt
cacttcttgc
gagaggctga
cggggtggcg
ccctectcag
ctcaaggctt
accacgtctc
gacacccgga
atcttcacct
tcaaccttct
gtgcggctac
tgaaagactg
gcaacatggc
acggtgcagg
tccgagtcect
acgcacagga
gacggggttc
gccctggcetce
ggtgcaggga
taggaaagcc
gcagatggca
agctgatgca
cgctacttgc
ggtacagctg

ccc

aggacacagg
cgccaggctg
gaggagccgg
cggccacctg
agatgacgga
ggaaagcatc
cccaggcaca
cctctgctga
cgtagccaaa
tcttctgctc
gctccgatgce
caaagtctgt
cactggcctc
tgtagcgtag
caggagccat
agttggacgc
ccttagggta
tctgcttctce
ctccecggect
ctcctcececgeg
acgaaaggag
aacccagagg
acgcctccca
aaccttttta
cccgcactcet

ggcctcgecat

cagagtcctc
gatggagggg
cacctgctct
gcacccgaat
ggcattgaag
cgagtggagc
gacaagcaca
ctggaacccc
cagctggaag
tggaggctgce
gttccggecce
agcagacaca
gttgatgatg
gtccacagaa
tgagcccatg
gttgcctccg
cttgtccacc
ttccatgagg
ctgcctctta
tgggagctcc
cagggccctt
tcttggtccc
cttctcagcc
aagcgcggct
cctgcacctg

ctgcagccct

tcaggcaggg ctgcagatgc gaggcccagc tgtacctcgc gtgtcccggg

gagacgcagg tgcaggagag tgcggggcaa gtagcgcatt ttctctttgce
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attctcgaga
caagcgagga
tgctacggga
ttcgggtgtc
gtggctccct
acaccatcct
gaagctctgg
tggacgtcat
cagatgtgtc
ttgagggccg
ccaggcagcc
agctcttcca
acttggggtt
gggctgtgcet
aattgctcca
acaccttcaa
tgagattcgg
tgtgagagca
ttctccecte
tggggaggac
gggggatgca
tctgaactgc
tccattcccce
agcgagaagt
cccacaccca
agactctatt
cagtgggggg
cttcattgtc
tggagcccac
tgttgctgtc
tatagggtgg

gacagacctg

tcgcttagcece
aactaaggct
agaccgggga
gcgaggaagg
ggaggaggag
cctggataag
gagtagcctc
cagcctggtg
tgctacagac
gaacgcatcg
tccagagcag
gctgtttggc
ccagtcagca
tgtctgtgcc
ctcggatgct
tgcctcecegtce
gtgccaggtyg
ggtgccggcet
catccagcct
tctgcctgtg
gagcctcaga
tctggctggg
aaattaacct
gccctgggcet
gtgaacctgc
cccacagctc
caggggtgcg
cagaaatacc
cttggaatta
ctcagggagg
gtaaggcctt

gattaaaatc

gcgctttaaa
gagaagtggg
ccaagacctc
gccctgctcce
ctcccacgcg
aggcagaggce
atggaagaga
gacaagtacc
tttgagaagg
gagcaggtga
aagatccggg
tacggagacg
gaggaagcct
tgggctgagg
ttccecgecac
atcttcagcc
gccggcaaga
cctcacacac
ggcgtccagg
tcctgtgttce
gcaaataaat
cattcctgag
ctccgcccag
tgccaccagc
caaagaaacc
agaagctggg
cctcctetge
tcctececget
agggcgtgcc
tccgatctgg
ataatgtaaa

tgccatttaa

aaggtttgca
aggcgttgcc
tgggttggct
tttcgttccce
gaggaggagc
cgggaggaac
agcagatcct
ctaaggagga
ttgatctgac
agatgctgca
tgtccgtgga
tggtgtttgt
tgaggggctt
agggcgcecga
cccgcegtggt
tctcccaggg
agtgtggcct
catggagact
ttgccctgtt
cccacaggga
cttcctcaga
gctctgactc
gcccagagga
tctgcecectgg
gtgagagctc
agtccacacc
cctgcccacc
gactgcccca
tcagccacaa
aacacatatt
gagcatataa

ttagctgcat

tcagctgtga
atctgcaggc
ttcctagacc
tgcacccctg
cagggcagct
cccgtcagece
gtgcgtgggg
ctcggagata
ccagttcaag
gcggatagac
ggtggagaag
cagcaaagat
gtatggtcgt
cgccctgggce
ggatacactg
gaggagcgtyg
gcagggcttt
accattgcgg
caggggacag
gaggctctgg
gccagcttct
ttcgatcctc
ggggctgcct

ctggggagga

ttcggggceccce
gctgagctga
agcctgtgat
gagcctgaaa
atgtgaccca
ggaattgggg
tgtaaagggc

atcaccttag

gtccatctga
ccaggcaacc
cgctcgggtce
gccgctgcag
gggagcgggg
gggcgggcag
ctagtggtgc
aggagcctgc
tggatccaca
gcacacaaca
ccacgagagg
gtggccaagc
gtgaggaaag
cctgatggca
ggagctggag
caggaagcac
gatggcatcg
ctgcatcgcece
atgcaagctg
ggggatggct
cctctcaatg
cctctttgtg
gggctagagc
cactcggtgc
tgcgttgtgce
actgacaggc
ttgatggggt
gtctcaccct
ggatacagag
ccaactccaa
tttagagtga

ggtacagcac

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040



ttaacgcaat
gaattattgt
<210> 6

<211> 2146
<212> JHK

<213> Homo

<400> 6
catcatgctg

attggttcca
ggtgatatgc
tttacattat
aattccaata
tcacatttgt
aggctctggg
caggctggtg
ctcagcggtg
cccgaagagce
ccccagecag
agcccctecect
atcgaagagt
gctggctctg
agcctctccce
cccctgaaca
aatggtagtc
ccctgcaggce
ctcctcecect
gtatccacca
agggcgtcgg
ccatacaagc
ttgctgacaa
tccacctcca
atccgctgca

aactgggtca

ctgcctcaat ttcttcatct gtcaaatgga accaattctg cttggctaca

gaggataaaa tcatatataa aatgcccagc atgatg

sapiens

ggcattttat
tttgacagat
agctaattaa
atgctcttta
tgtgttccag
ggctgaggca
gcagtcagcg
ggcagggcag
tggactccca
tctcacggtt
ggcagagctyg
ctgggcctgg
cagagcctca
aggaagattt
tgtggggaac
gggcaacctg
tccatggtgt
cacacttctt
gggagaggct
cgcggggtgg
cgccctectce
ccctcaaggc
acaccacgtc
cggacacccg
gcatcttcac

gatcaacctt

atatgatttt
gaagaaattg
atggcagatt
cattataagg
atcggacctc
cgcccttaat
ggaggaggta
aggaggcgca
gcttctgagce
tctttggcag
gtggcaagcc
gcggagaggt
ggaatgccca
atttgctctg
acaggacaca
gacgccaggc
gtgaggagcc
gccggccace
gaagatgacg
cgggaaagca
agcccaggca
ttcctectgcet
tccgtagceca
gatcttctgc
ctgctccgat

ctcaaagtct

atcctcacaa
aggcagattg
ttaatccagg
ccttacccac
cctgaggaca
tccaaggtgg
tttctggaca
ccecctgeccece
tgtgggaata
gttcactggg
cagggcactt
taatttgggg
gccagagcag
aggctctgca
ggcagagtcc
tggatggagg
ggcacctgcect
tggcacccga
gaggcattga
tccgagtgga
cagacaagca
gactggaacc
aacagctgga
tctggaggct
gcgttccgge

gtagcagaca

taattctgta
cgttaagtgc
tctgtctcac
cctatattgg
gcaacactct
gctccaaggg
atgaagaccc
ccactggcct
gagtctgcac
tgtggggcac
ctcgctgctc
aatggacaca
ttcagacatt
tcccececcagece
tccceccacagce
ggagaaggcg
ctcacacgat
atctcagtgc
aggtgtctcc
gcaatttgcc
cagccccttt
ccaagtgctt
agagctcctc
gcctggtgtt
cctcaatgtg

catctggcag

gccaagcaga
tgtaccctaa
tctaaagccc
agttggcccc
gtatcctggg
tgagactttc
catcaaatca
gtcagttcag
aacgcagggc
cgagtgtcct
tagcccaggc
aagagggagg
gagaggagaa
atccccccag
ttgcatctgt
atgcagccgce
gccatcaaag
ttcctgcacg
agctcccagt
atcagggccc
cctcacacga
ggccacatct
tcgtggcettce
gtgtgcgtct
gatccacttg

gctccttatc

2100

2146

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560



tccgagtcect
acgcacagga
gacggggttc
gccctggetce
ggtgcaggga
taggaaagcc
gcagatggca
agctgatgca
cgctacttgce
ggtacagctg
<210> 7

<211> 1117
<212> JHK

<213>

<400> 7
ggaagcttgg

ctggacatca
tcccagagat
ggagcccgct
gctgacttca
accccttgcet
gacacgaacc
aagtggatcc
gaggagcaca
aagccccgtg
gatgtggcca
cgagtgaaga
ggccccgatg
cttggggctg
atgcaagagg
tttgatggca
tgcctgccac
gtgtgggatg

gcagatacct

ccttagggta
tctgcttctce
ctccecggect
ctcctcececgeg
acgaaaggag
aacccagagg
acgcctccca
aaccttttta
cccgceactcet

ggcctcgecat

Mus musculus

ggagcagcct
tcaatgtggt
ggcagcgtgg
gtgccttcat
ggcagagggg
cttgctgcat
tgccagatgt
acattgaggg
atgccaagca
aggagctctt
agcacctggg
aaggggctac
gtcagctgct
gagacacctt
ccctgagatt
ttgtgtgaga
tgccttctcet
tgggacagcc

ggagcaaata

cttgtccacc
ttccatgagg
ctgcctctta
tgggagctcc
cagggccctt
tcttggtccce
cttctcagcc
aagcgcggcet
cctgcacctg

ctgcagccct

catggaagag
ggacaaatac
aggcaacgca
gggctctttg
cgtggatgtg
cgtcaacaac
gtctgctaag
ccggaatgca
gcctctgcecca
ccagttgttt
gttccagtca
gcttgtctgt
ccactcagat
caatgcctct
cgggtgccag
ggcaagcggce
acttcctcca
tctgtctgtg

aatcttcccc

aggctgatga
ctactcccag
tccaggagga
tcctccaggg
cctcgcgaca
cggtcttccce
ttagtttcct
aagcgatctc
cgtctccgac

gcctgaagcc

aagcagatcc
ccagaggaag
tccaactcct
gcccctggcece
tctcaagtga
tccaatggct
gactttgaga
tcggaacagg
cagaaggtcc
agctatggtg
gcagtggagg
gcctgggcetg
gccttceccecac
gtcatcttca
gtggctggca
accagctcga
gcttagcatc
tctgcgtctce

tgagcca

cgtccagcac
agcttcctgce
tggtgtcccc
agccacctgc
cccgaagacce
gtagcaggtt
cgcttgtcag
gagaatgcaa
tcccgacccg

cgcggt

tgtgcgtggg
acacggatcg
gcactgtcct
acgttgccga
cttggcagag
cccgtaccat
aggtcgatct
tgaagatgct
gggtgtcggt
aggtggtgtt
ccctgagggg
aggagggtgc
cgccccgagt
gcctctcgaa
agaagtgtgg
tacctcagag
cagctgccat

tgtataccta

cactagcccc
ccgcccggcet
gctcccagcet
agcggccagyg
cgagcgggtc
gcctgggect
atggactcac
agagaaaatg

ggacacgcga

gctggtggtyg
caggtgcctg
ttccttgcett
cttcctggtg
ccagggagat
tatactctac
gacccggttce
gcagcggata
ggagatagag
tgtcagcaaa
cttgtacagt
cgatgccctg
agtagacact
gggaaacagc

cttgcagggg

gctggcacca
tccececggecag

tctcectcectet

1620

1680

1740

1800

1860

1920
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2040
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1080

1117



<210> 8

<211> 1117
<212> IOHK
<213>

<400> 8
tggctcaggg

acgcagacac
gctaagctgg
agctggtgcc
cagccacctg
agatgacaga
ggaaggcatc
cccaggcaca
ccactgctga
catagctaaa
ccttctgtgg
gttccgatgce
caaagtcctt
cattggagtt
cttgagacac
caggggccaa
agttggatgc
cctctgggta
tctgcttctce
<210> 9

<211> 1307
<212> @HK
<213>

<400> 9
gtgagagggt

cctgcgggag
acggtcctgc
aagcttgggg
ggacatcatc

ccagagatgg

Mus musculus

gaagatttat
agacagaggc
aggaagtaga
gcttgcctct
gcacccgaat
ggcattgaag
tgagtggagc
gacaagcgta
ctggaacccc
caactggaag
cagaggctgc
attccggceccce
agcagacaca
gttgacgatg
atccacgccc
agagcccatg
gttgcctcca
tttgtccacc

ttccatgagg

ctgccattgg
gagctccgca
ggtagataag
agcagcctca
aatgtggtgg

cagcgtggag

ttgctccagg
tgtcccacat
gaaggcagtg
cacacaatgc
ctcagggcct
gtgtctccag
agctgaccat
gccecectttet
aggtgcttgg
agctcctcac
ttggcattgt
tcaatgtgga
tctggcaggt
cagcaagagc
ctctgcctga
aaggcacagc
cgctgccatc
acattgatga

ctgctcccca

Rattus norvegicus

ccggactagg

ggcagaggag

agacagagtc

tggaagagaa

acaaataccc

gcaacgcgtc

tatctgcaga
cccacacctg
gcaggcatgg
catcaaaccc
cttgcatgct
ccccaagagt
c¢ggggccceag
tcactcgact
ccacatcttt
ggggcttctce
gctcctctat
tccacttgaa
tcgtgtcgta
aaggggtatc
agtcagccac
gggctccaag
tctgggacag
tgtccagcac

agcttcc

taaccaaacc
gagccagggt
tagcaggaat
gcagatcctg
agaggaagac

caactcctgc

gaggagatag
ccggggaatg
tgccagcctce
ctgcaagcca
gtttccctte
gtctactact
ggcatcggca
gtacaagccc
gctgacaaac
tatctccacc
ccgctgcagce
ccgggtcaga
gagtataatg
tccectggetce
caggaagtcg
caaggaaagg
gcacctgcga

caccagcccece

ctcgcaacag
agcccctgag
ccccteeget
tgcgtggggce
acggatcgca

actgtgcttt

gtatacagag
gcagctggat
tgaggtatcg
cacttcttgc
gagaggctga
cggggcggtg
ccctectecag
ctcagggcct
accacctcac
gacacccgga
atcttcacct
tcgaccttct
gtacgggagc
tgccaagtca
gcaacgtggc
acagtgcagg
tccgtgtcett

acgcacagga

cagaaagcac
aagttgggac
tgcgggtagg
tggtggtgct
ggtgcctatc

ccttgctcgg

60

120

180
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300

360

420
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540

600
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1020

1080

1117
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360



agcccgcectgt
cgacttcagg
cccttgetcece
cacgaacctg
gtggatccac
acagtacaat
gccccgagag
tgtggccaag
tgtgaagaaa
ccccgacggce
cggggctgga
gcaggaggce
tgatggcatt
caccactgcc
cctgggccag
caaataaatc
<210> 10

<211> 1307
<212> IHK
<213>

<400> 10
tttttttttt

cagagaagag
agacgccagg
tgtcgagctg
cacacttctt
tggagaggct
ctcggggtgg
ctccctectce
ccttcagggce
acaccacctc
cggacacccg

gcatctttac

gccttcatgg
cggaggggtg
tgctgcatcg
ccagatgtgt
attgagggcc
gccacgcagce
gaactcttcc
cacctggggt
ggggctacgc
cagctgctcc
gacaccttca
ctgagattcg
gtgtgagaga
tgccattgcc
tgtaggctgt

ttccecctgag

tttttttttt
acagaaagac
ctggatgaaa
ctacctccca
gccagccacc
gaagatgaca
tgggaaggca
agcccaggca
ctccecctget
tccatagccg
gaccttctgce

ctgttccgat

gctcgctggce
tggatgtgtc
tcaacaactc
ctgctaagga
ggaatgcatc
ctctgcagca
agctgttcgg
tccggtcagce
tcatctgtgc
actcagatgc
atgcctctgt
ggtgccaggt
tgagcggtgg
ttcttcattt

ggaacgggtc

CCaaaaaaaa

Rattus norvegicus

tttttggctc
ccgttccaca
tgaagaaggc
ccgctcatcet
tggcacccga
gaggcattga
tctgagtgga
cagatgagcg
gaccggaacc
aacagctgga
tgcagaggct

gcattccggce

ccatggccat
tcaagtggcc
caatggctcc
ctttgagaag
ggaacaggta
gaaggtccgg
ctatggagag
aggggaggcce
ctgggctgag
cttcccacca
catcttcagc
ggctggcaag
gaggtagcag
catccagcct
tttctgtctc

aaaaaaaaaa

aggggaagat

gcctacactg
aatggcaggc
ctcacacaat
atctcagggc
aggtgtctcc
gcagctggcc
tagccccecttt
ccaggtgctt
agagttcctc
gcgtggcatt

cctcaatgtg

gttgccgact
tggcagagcc
cgtaccatta
gtcgatctga
aagatgctac
gtgtccgtgg
gtggtgtttg
ctgaagggct
gagggagccg
ccccgagtag
ctctccaagg
aagtgtggct
ctcgacacct
ggcgtctgge
ttctctgcag

aaaaaaa

ttatttgctc
gcccagggaa
agtggtgcca
gccatcaaac
ctcctgcatg
agccccgaga
gtcggggcecec
cttcacacga
ggccacatct
tcggggcttce
gtactgttct

gatccacttg

tcectggtgge
agggagatac
ttctctacga
cccggttcaa
agcggataga
agatagagaa
tcagcaaaga
tgtacagtcg
atgccctggg
tagacactct
gaaacagcat
tgcaggggtt
cagaggctgg
tgcccagttc

acacctggag

caggtgtctg
ctgggcagcc
gcctctgagg
ccctgcaagce
ctgtttccct
gtgtctacta
agggcatcgg
ctgtacaagc
ttgctgacaa
tctatctcca
atccgctgta

aaccgggtca

420

480

540

600

660

720

780

840

900

960

1020
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1140
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gatcgacctt
tggtacggga
tctgccaggce
cggcaacatg
gcacagtgca
gatccgtgtc
ccacgcacag
ggaggggatt
aggggctacc
ttgcgagggt
<210> 11

<211> 1497
<212> JHK

ctcaaagtcc
gccattggag
cacttgagac
gccatgggcc
ggagttggac
ttcctectggg
gatctgcttc
cctgctagac
ctggctcctc

ttggttacct

ttagcagaca
ttgttgacga
acatccacac
agcgagccca
gcgttgcctce
tatttgtcca
tcttccatga
tctgtctctt
ctctgcctgce

agtccggcca

<213> Macaca fascicularis

<400> 11
cccgggcggyg

agctctacct
agctcccacg
acaggcagag
catggaagag
ggacaagtac
aggcaacgcg
gggctcaatg
tgtggaccta
catcaacgag
cttcaggcgg
cagctcctgce
gagcctgcca
gatccacatt
gcacaacacc
acaagaggag
ggccaagcac

gaggaaaggg

tgatggcaaa

gccgggceage
cgcgggtcca
cggaggagga
gccgggagga
aagcagatcc
cctaaggagg
tccaactcct
gccceccectggece
cgctacacgg
gccagtggta
cggggtgtgg
tgcatcatca
gatgtgtctg
gagggccgga
aggcagcctc
ctctttcagc
ttggggttcc
gctgtgcttg

ctgatccact

cgcgaccacg
gggtcgggag
gccagggcag
acccgtcagt
tgtgcgtggg
actcagagat
gcaccgttct
atgttgctga
tctttcagac
gccgcaccat
acgtgtctca
acaactccaa
ctacggactt
atgcatcgga
cagagcagaa
tgtttggcta
agtcagcagg
tctgtgcctg

cggatgcttt

catctggcag
tgcagcagga
cccteccecgect
tgaaggcaca
cacgctgcca
ccacattgat
ggctgctccce
atctaccgca
ggagctcctc

atggcagacc

gtcttcaggc
tccgagacgce
ctgggagcga
c¢gggcgggca
gctagtggtg
aaggtgcttg
ctccctgcetce
ttttgtcctg
cacgggctcc
cctatactac
ggtggcctgg
tggcaaccgt
tgagaaggtt
gcaggtgaag
gatccgggtg
cggagacgtg
ggaagccctg
ggctgaggag

cccgceccaccece

gttcgtgtcg
gcaaggggta
gaagtcggcc
gcgggctceceg
tctctgggat
gatgtccagc
caagcttcct
ggaccgtgtc
ccgcagggtg

ctctcac

agggctgcag
aggtggctcc
ggacaccatc
ggaagctctg
ctggacgtca
tcccagagat
ggagccccect
gatgacctcc
gtcccecatcg
gacagcttcc
cagagcaagg
accattgtgc
gatctgaccc
atgctgcagc
tccgtggagg
gtgtttgtca
aggggcttgt
ggcgccgacg

cgcgtggtgg

tagagaataa
tctcecectgge
accaggaagt
agcaaggaaa
aggcacctgc
accaccagcc
acccgcaagce
ccaacttctc

ctttctgctg

atgcaggccc
ccggaggagyg
ctcctggata
ggatcagcct
tcagcctggt
ggcaacgcgg
gtgccttcat
gccgctattce
ccacggtcat
tggtggccga
gggacacccce
tccatgacac
agttcaagtg
ggatagacgc
tggagaagcc
gcaaagatgt
atggtcgtgt
ccctgggcecce

ataccctggg
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ggctggagac
ggaagcactg
tggcatcgtg
gacattgcgg
caggggacag

tctcecectgea

<210> 12

<211> 1497
<212> JHK
<213>

<400> 12
tgccagggga

gtgtggggaa
agggcaacct
ctccatagtg
aagccctgcet
acgctcctcc
agggtatcca
cccagggcegt
cgaccataca
tctttgctga
ttctccacct
tctatccgcet
ttgaactggg
tcatggagca
gtgtccccect
gccaccagga
accgtggcga
tagcggcgga
aaggcacagg
cgttgccatc
aggctgatga

ctgatcccag

accttcaatg
agattcggat
tcagagccgg
ctgcatcgcc
atgcaggctg

gagcctcaga

agctggctcc
cacaggacac
ggatgccagg
tgcggggagce
ggccacactt
cctgggagag
ccacgcgggyg
cggcgccctce
agcccctcag
caaacaccac
ccacggacac
gcagcatctt
tcagatcaac
caatggtacg
tgctctgcca
agctgtcgta
tggggacgga
ggtcatccag
gggctccgag
tctgggacaa
cgtccagcac

agcttcctgce

cctccgtcecat
gccaggtggc
tgcggtagga
ttctccecte

tggggaggac

gcgaataaat

Macaca fascicularis

gaggaagatt
aggcggagtc
ctggatggag
cggcacctcc
cttgccggcece
gctgaagatg
tggcgggaaa
ctcagcccag
ggcttccect
gtctccgtag
ccggatcttce
cacctgctcc
cttctcaaag
gttgccattg
ggccacctga
gtataggatg
gccecgtggte
gacaaaatca
cagggagaga
gcaccttatc
cactagcccc

ccgcccgact

cttcagcctc
cggcaagaag
ggtgccggcet
catccagcct
tccgectgtg

cttcctcgga

tattcgctct
ctccccacag
gggagaaggc
taccgcaccg
acctggcatc
acggaggcat
gcatccgagt
gcacagacaa
gctgactgga
ccaaacagct
tgctctggag
gatgcattcc
tccgtagcag
gagttgttga
gacacgtcca
gtgcggctac
tgaaagaccg
gcaacatggc
acggtgcagg
tctgagtcct
acgcacagga

gacgggttcc

tcccagggga
tgtggccagc
cccecgcacac
ggcatccagg
tcctgtgttce

gccagcttcce

gaggctctgce
cctgcatctg
gatgcagccg
gctctgacac
cgaatctcag
tgaaggtgtc
ggatcagttt
gcacagcccce
accccaagtg
gaaagagctc
gctgcctggt
ggccctcaat
acacatctgg
tgatgcagca
caccccgcecg
cactggcctc
tgtagcgtag
caggggccat
agttggacgc
ccttagggta
tctgcttctce

tccecggectce

ggagcgtgca
agggctttga
tatggaggct
ttgccctget
cccacacgtc

cctggca

agggagagac
tccecectgagce
caatgtcagc
gatgccatca
tgcttcectgce
tccagccccece
gccatcaggg
tttcctcaca
cttggccaca
ctcttgtggce
gttgtgcgcg
gtggatccac
caggctcgtg
ggagctgggg
cctgaagtcg
gttgatgatg
gtccacagaa
tgagcccatg
gttgccteccg
cttgtccacc
ttccatgagg

tgcctgttat

1200

1260

1320

1380

1440

1497

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



ccaggaggat ggtgtcctcg ctcccagctg ccctggctcecce tcecctceccgecgt gggagcetcect

cctccgggga gccacctgcg tctcggactc ccgaccctgg acccgcgagg tagagctggg

cctgcatctg cagccctgcec tgaagaccgt ggtcgcggct gcccggcccc gcccggg

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

13

16

Bemnok
Hen3BEeCTHEM

VMCTOYHMK
/npuMeyaHre="0nrMcaume HEeMU3BECTHOTO: TUAPOGOOHEI MNEeNTHI,
KOHTPOJNUPYRIMM IepeHOC uepe3 MeMOpaHy, REGE”

13

Ala Ala Val Ala Leu Leu Pro Ala Val Leu Leu Ala Leu Leu Ala Pro

1

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

5 10 15

14

11

Bemnok
Hen3BeCTHEM

VMCTOYHUK
/npuMeyaHre="0nrMcaume HEM3BECTHOI'O: aHajior
nentuna REGEF %

14

Ala Ala Leu Leu Pro Val Leu Leu Ala Ala Pro

1

<210>
<211>
<212>
<213>

<400>

5 10

15

13

Besnok

Bupyc mMMmyHOneduuMTa dYesioBeKa

15

Gly Arg Lys Lys Arg Arg Gln Arg Arg Arg Pro Pro Gln

1

<210>
<211>
<212>
<213>

<400>

5 10

16

16

Besiok
Drosophila sp.

16

Arg Gln Ile Lys Ile Trp Phe Gln Asn Arg Arg Met Lys Trp Lys Lys

1

<210>
<211>
<212>
<213>

<220>
<221>

5 10 15

17

21

TIHK

MCKYCCTBGHHaH IIOCJIeOBATEJIBLHOCTD

VMCTOUYHUK

1380

1440

1497



<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJIEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<220>

<221> MCTOUHUK

<223> /mpuMeuanme="OnmcaHre OOBEOMHEHHOM MoJiekyJitl JTHK/PHK:
CHUHTETUUECKUIM OJIMTOHYKJIeoTUD”

<400> 17
cuuacgcuga guacuucgat t

<210> 18

<211> 21

<212> IOHK

<213> HNckKycCcTBeHHad IIOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<220>

<221> MCTOUHUK

<223> /npuMeuaHre=“OnucaHre OOBEIMHEHHOM MOoJieKyJisl JHK/PHK:
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 18
ucgaaguacu cagcguaagt t

<210> 19

<211> 21

<212> PHK

<213> HNcKyCcCTBEeHHAasd IOCJemOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme=“"OnmMcaHme UCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 19
ugucagcaaa gauguggcca a

<210> 20

<211> 21

<212> PHK

<213> JVIckyCCTBEHHAs IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnNmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

<400> 20
agagaagcag auccugugcg u

<210> 21

<211> 21

<212> PHK

<213> HNcKyCcCTBEHHAas IOCJenoBaTeJIbHOCTD

21

21

21

21



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM
CUHTETUUYECKUM OJMUIOHyKJIeoTMmn"”

<400> 21
gguguuuguc agcaaagaug u

<210> 22

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanmue="0OnmMcaHue MUCKYCCTBEHHOM
CUHTETUUYECKUM OJMUIOHyKJIeoTHn”

<400> 22
gauccacauu gagggccgga a

<210> 23

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHre MNCKYyCCTBEHHOM
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 23
uugucagcaa agauguggcc a

<210> 24

<211> 21

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnMcaHre UCKYCCTBEHHOMU
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 24
ggauccacau ugagggccgg a

<210> 25

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnNMcaHre MUCKYyCCTBEHHOMU
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 25
gcagauccug ugcguggggc u

IIoCJIe1OBaTEJIbHOCTM :

IIocJyienoBaTeJIbHOCTNU @

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOoBaTEJIbHOCTNM :

IIOCJIenOBaTEJIBHOCTNM ©

21

21

21

21

21



<210> 26

<211> 21

<212> PHK

<213> HcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnNmMcaHMe UCKYCCTBEHHOM I[IOCJIEOOBATEJLEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 26
guuugucagc aaagaugugg a 21

<210> 27

<211> 21

<212> PHK

<213> JVIckyCCTBEHHAas IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

<400> 27
gagaagcaga uccugugcgu a 21

<210> 28

<211> 21

<212> PHK

<213> HcKyCcCTBEHHas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="0OnmMcaHue MCKYCCTBEHHOM [OCJEeNOBATEJIbLHOCTH
CUHTETUUYECKUN OJUIOHYyKJIeoTun”

<400> 28
ucaaguggau ccacauugag a 21

<210> 29

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas I10CJIeIOBaATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /mnpumeuanme="OnmMcaHre MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 29
guggauccac auugagggcc a 21

<210> 30

<211> 21

<212> PHK

<213> MckyCcCTBeHHAsd IIOCJIedOBATEJIbLHOCTD

<220>
<221> MCTOUHUK



<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJIEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 30
aaguggaucc acauugaggg a

<210> 31

<211> 21

<212> PHK

<213> MckyCcCTBeHHAsd I[IOCJIedOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 31
guguuuguca gcaaagaugu a

<210> 32

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="0OnucaHre UCKYCCTBEHHOM [I0CJIeJOBaTEJILHOCTA
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

<400> 32
uguuugucag caaagaugug a

<210> 33

<211> 21

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[IOCJIEOOBATEJLHOCTN:
CUHTEeTHYECKUM OJIMTOHYykJleoTHn”

<400> 33
uggauccaca uugagggccg a

<210> 34

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBaTEeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM MNOCJIENOBaTEJILHOCTHU:
CUHTETUUYECKUM OJMUIOHyKJIeoTHn"”

<400> 34
gaagcagauc cugugcgugg a

<210> 35

21

21

21

21

21



<211>
<212>
<213>

<220>

<221>
<223>

<400>

21
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

35

gaagagaagc agauccugug a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

36

21

PHK

JICKkyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

36

caaguggauc cacauugagg a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

37

21

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTbD

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

37

aguggaucca cauugagggc a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

38

21

PHK

JickycCTBeHHasA MOCJeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

38

aagagaagca gauccugugc a

<210>
<211>
<212>
<213>

<220>
<221>
<223>

39

21

PHK

JIckycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

21

21

21

21



<400> 39
agaagcagau ccugugcgug a

<210> 40

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 40
uuggccacau cuuugcugac aaa

<210> 41

<211> 23

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumMedanme="0OnucaHre MCKYCCTBEHHOM NOCJIeNOBaTEJILHOCTHU:
CUHTEeTUUYECKUNM OJIMTOHYKJIeoTun”

<400> 41
acgcacagga ucugcuucuc uuc

<210> 42

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEAOBATEIBEHOCTN
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 42
acaucuuugc ugacaaacac cac

<210> 43

<211> 23

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM [IOCJIEeI0BaTEJEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 43
uuccggcccu caauguggau cca

<210> 44
<211> 23
<212> PHK

21

23

23

23

23



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

44

uggccacauc uuugcugaca aac

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

45

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

45

uccggcccuc aauguggauc cac

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

46

23

PHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

46

agccccacgc acaggaucug cuu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

47

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

47

uccacaucuu ugcugacaaa cac

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

48

23

PHK

JICKyCCTBEHHAadA IIOCJIeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

48

23

23

23

23



uacgcacagg aucugcuucu cuu

<210> 49

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJILHOCTE

<220>

<221> MCTOUHUK

<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 49
ucucaaugug gauccacuug aac

<210> 50

<211> 23

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 50
uggcccucaa uguggaucca cuu

<210> 51

<211> 23

<212> PHK

<213> HNcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="0OnucaHre UCKYCCTBEHHOM I[10CJIeJOBATEJILHOCTA
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

<400> 51
ucccucaaug uggauccacu uga

<210> 52

<211> 23

<212> PHK

<213> HcKyCcCTBEHHAas IOCJenoBaTeJIbHOCTDb

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

<400> 52
uacaucuuug cugacaaaca cca

<210> 53

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaTEeJIbHOCTD

23

23

23

23

23



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 53
ucacaucuuu gcugacaaac acc

<210> 54

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 54
ucggcccuca auguggaucc acu

<210> 55

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 55
uccacgcaca ggaucugcuu cuc

<210> 56

<211> 23

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 56
ucacaggauc ugcuucucuu cca

<210> 57

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 57
uccucaaugu ggauccacuu gaa

23

23

23

23

23



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

58

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCThb

VMICTOYHUK
/npumedaHue="0nmucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

58

ugcccucaau guggauccac uug 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

59

23

PHK

JIckyCcCTBeHHadA MOCJeNOoBaTeJIbHOCTh

MCTOYHUK
/npumedaHue="0nucaHmue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

59

ugcacaggau cugcuucucu ucc 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

60

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHMUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MNOCJIENOBATEJILHOCTN
CUHTEeTUUYECKUN OJIMTOHYKJIeoTumn”

60

ucacgcacag gaucugcuuc ucu 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

61

21

PHK

JIcCkyCCTBEHHAadA IOCJIeNOBaTeJIbHOCTE

MCTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

61

gccugccaga ugugucugcu a 21

<210>
<211>
<212>
<213>

<220>
<221>

62

21

PHK

JllckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

MCTOYHUK



<223>

<400>

/npumedaHue="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

62

guucaagugg auccacauug a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

63

21

PHK

JllckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

VMCTOYHUK
/npuMedaHre="0nrcaumre MCKYCCTBEHHOM IMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

63

caguucaagu ggauccacau u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

64

21

PHK

JIcKkyCCTBEHHAaA IOCJEeNOBATEJIbHOCTD

VUCTOUYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEINOBATEJIbHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

64

gugguguuug ucagcaaaga u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

65

21

PHK

JIcCKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

MCTOUHUK
/npuMeuyaHre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUMHTETUUYECKUN OJIMTOHYKJIeoTumn”

65

uucaagugga uccacauuga a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

66

21

PHK

JIckyCCTBeHHadA MNOCJeNOBaTeJIbHOCTh

VICTOUYHUK

/npuMeudanre="0nrcaumMe MUCKYCCTBEHHOM MOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

66

acgugguguu ugucagcaaa u

<210>

67

21

21

21

21

21



<211>
<212>
<213>

<220>

<221>
<223>

<400>

21
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

67

aguucaagug gauccacauu a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

68

21

PHK

JICKkyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

68

uuguaugguc gugugaggaa a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

69

21

PHK

JllckyccTBeHHasA MNOCJIeNOBaTeJIbHOCTDb

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

69

uggcuacgga gacguggugu u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

70

21

PHK

JIckyCcCcTBEHHaA IOCJEeNOBaTEJIbHOCTD

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

70

uguggccaag cacuuggggu u

<210>
<211>
<212>
<213>

<220>
<221>
<223>

71

21

PHK

JIckyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

21

21

21

21



<400> 71
ccaguucaag uggauccaca u

<210> 72

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 72
agacguggug uuugucagca a

<210> 73

<211> 21

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumMedanme="0OnucaHre MCKYCCTBEHHOM NOCJIeNOBaTEJILHOCTHU:
CUHTEeTUUYECKUNM OJIMTOHYKJIeoTun”

<400> 73
gguggacaag uacccuaagg a

<210> 74

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEAOBATEIBEHOCTN
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 74
aucugaccca guucaagugg a

<210> 75

<211> 21

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM [IOCJIEeI0BaTEJEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 75
ggucguguga ggaaaggggc u

<210> 76
<211> 21
<212> PHK

21

21

21

21

21



<213> JcKyCCTBEHHAd IOCJeIOBaTEeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM [I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 76
aucggagcag gugaagaugc u

<210> 77

<211> 21

<212> PHK

<213> HNcKyCcCTBEeHHAasd IIOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnNmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

<400> 77
acggagacgu gguguuuguc a

<210> 78

<211> 21

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOUYHUK

<223> /npuMeuaHune="0OnucaHre UCKYCCTBEHHOM [10CJIeJOBaTEJILHOCTA
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

<400> 78
gauccugugc guggggcuag u

<210> 79

<211> 21

<212> PHK

<213> HNcKyCcCTBEeHHAas IOCJenoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="0OnmMcaHue MCKYCCTBEHHOM [NOCJENOBATEJIbLHOCTH
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 79
gcuuguaugg ucgugugagg a

<210> 80

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 80

21

21

21

21



ggcuacggag acgugguguu u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

81

21

PHK

JICkyCCTBEHHAadA IOCJeNOBaTeJIbHOCTE

MCTOUYHMUK
/npuMmedyaHne="0nucaume MUCKYCCTBEHHOM
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

81

gaggaaaggg gcugugcuug u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

82

21

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTD

VMCTOYHUK
/npuMeyanne="0nrMcaume MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

82

gaagguugau cugacccagu u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

83

21

PHK

JlckycCTBeHHasA MNOCJeNOBaTeJIbHOCTh

VUCTOUYHUK
/npuMeyanme="0nmMcaumue MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

83

ccugguggac aaguacccua a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

84

21

PHK

JIcCKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VMCTOUYHUK
/npumedaHne="0nucaume MCKYCCTBEHHOM
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

84

uuugagaagg uugaucugac a

<210>
<211>
<212>
<213>

85

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOBaTEJIBHOCTNM :

IIocJyienoBaTEeJIbHOCTNM @

IIO0CJIeJOBaATEJIbHOCTM ¢

21

21

21

21

21



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 85
guugaucuga cccaguucaa a

<210> 86

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 86
gggcuuguau ggucguguga a

<210> 87

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 87
agcacuuggg guuccaguca a

<210> 88

<211> 21

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 88
gcuacggaga cgugguguuu a

<210> 89

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 89
ggagacgugg uguuugucag a

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

90

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCThb

VMICTOYHUK
/npumedaHue="0nmucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

90

uagcagacac aucuggcagg cuc 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

91

23

PHK

JIckyCcCTBeHHadA MOCJeNOoBaTeJIbHOCTh

MCTOYHUK
/npumedaHue="0nucaHmue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

91

ucaaugugga uccacuugaa cug 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

92

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHMUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MNOCJIENOBATEJILHOCTN
CUHTEeTUUYECKUN OJIMTOHYKJIeoTumn”

92

aauguggauc cacuugaacu ggg 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

93

23

PHK

JIcCkyCCTBEHHAadA IOCJIeNOBaTeJIbHOCTE

MCTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

93

aucuuugcug acaaacacca cgu 23

<210>
<211>
<212>
<213>

<220>
<221>

94

23

PHK

JllckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

MCTOYHUK



<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJIEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 94
uucaaugugg auccacuuga acu

<210> 95

<211> 23

<212> PHK

<213> MckyCcCTBeHHAsd I[IOCJIedOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 95
auuugcugac aaacaccacg ucu

<210> 96

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="0OnucaHre UCKYCCTBEHHOM [I0CJIeJOBaTEJILHOCTA
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

<400> 96
uaauguggau ccacuugaac ugg

<210> 97

<211> 23

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[IOCJIEOOBATEJLHOCTN:
CUHTEeTHYECKUM OJIMTOHYykJleoTHn”

<400> 97
uuuccucaca cgaccauaca agc

<210> 98

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBaTEeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM MNOCJIENOBaTEJILHOCTHU:
CUHTETUUYECKUM OJMUIOHyKJIeoTHn"”

<400> 98
aacaccacgu cuccguagcc aaa

<210> 99

23

23

23

23

23



<211>
<212>
<213>

<220>

<221>
<223>

<400>

23
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

99

aaccccaagu gcuuggccac auc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

100

23

PHK

JICKkyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

100

auguggaucc acuugaacug ggu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

101

23

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTbD

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

101

uugcugacaa acaccacguc ucc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

102

23

PHK

JIckyCcCcTBEHHaA IOCJEeNOBaTEJIbHOCTD

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

102

uccuuagggu acuuguccac cag

<210>
<211>
<212>
<213>

<220>
<221>
<223>

103

23

PHK

JIckycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

23

23

23

23



<400> 103
uccacuugaa cugggucaga uca

<210> 104

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 104
agccccuuuc cucacacgac cau

<210> 105

<211> 23

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumMedanme="0OnucaHre MCKYCCTBEHHOM NOCJIeNOBaTEJILHOCTHU:
CUHTEeTUUYECKUNM OJIMTOHYKJIeoTun”

<400> 105
agcaucuuca ccugcuccga ugc

<210> 106

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEAOBATEIBEHOCTN
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 106
ugacaaacac cacgucuccg uag

<210> 107

<211> 23

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM [IOCJIEeI0BaTEJEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 107
acuagcccca cgcacaggau cug

<210> 108
<211> 23
<212> PHK

23

23

23

23

23



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

108

uccucacacg accauacaag ccc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

109

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

109

aaacaccacg ucuccguagc caa

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

110

23

PHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

110

acaagcacag ccccuuuccu cac

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

111

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

111

aacuggguca gaucaaccuu cuc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

112

23

PHK

JICKyCCTBEHHAadA IIOCJIeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

112

23

23

23

23



uuaggguacu uguccaccag gcu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

113

23

PHK

JICkyCCTBEHHAadA IOCJeNOBaTeJIbHOCTE

MCTOUYHMUK
/npuMmedyaHne="0nucaume MUCKYCCTBEHHOM
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

113

ugucagauca accuucucaa agu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

114

23

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTD

VMCTOYHUK
/npuMeyanne="0nrMcaume MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

114

uuugaacugg gucagaucaa ccu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

115

23

PHK

JlckycCTBeHHasA MNOCJeNOBaTeJIbHOCTh

VUCTOUYHUK
/npuMeyanme="0nmMcaumue MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

115

uucacacgac cauacaagcc ccu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

116

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VMCTOUYHUK
/npumedaHne="0nucaume MCKYCCTBEHHOM
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

116

uugacuggaa ccccaagugc uug

<210>
<211>
<212>
<213>

117

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOBaTEJIBHOCTNM :

IIocJyienoBaTEeJIbHOCTNM @

IIO0CJIeJOBaATEJIbHOCTM ¢

23

23

23

23

23



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 117
uaaacaccac gucuccguag cca

<210> 118

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 118
ucugacaaac accacgucuc cgu

<210> 119

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 119
gugaagaugc ugcagcggau a

<210> 120

<211> 21

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 120
gaagaugcug cagcggauag a

<210> 121

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 121
ugaagaugcu gcagcggaua a

23

23

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

122

23

PHK

JIcKkyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

VMICTOYHUK
/npumedaHue="0nmucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

122

uauccgcugc agcaucuuca ccu 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

123

23

PHK

JIckyCcCTBeHHadA MOCJeNOoBaTeJIbHOCTh

MCTOYHUK
/npumedaHue="0nucaHmue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

123

ucuauccgcu gcagcaucuu cac 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

124

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHMUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MNOCJIENOBATEJILHOCTN
CUHTEeTUUYECKUN OJIMTOHYKJIeoTumn”

124

uuauccgcug cagcaucuuc acc 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

125

21

PHK

JICKyCCTBEHHasa MNOCJIeNOBATEJIbHOCTD

MCTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

125

aucaaugugg uggacaaaua a 21

<210>
<211>
<212>
<213>

<220>
<221>

126

21

PHK

JllckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

MCTOYHUK



<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJIEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 126
gguggacaaa uacccagagg a

<210> 127

<211> 21

<212> PHK

<213> MckyCcCTBeHHAsd I[IOCJIedOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 127
cuuugagaag gucgaucuga a

<210> 128

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="0OnucaHre UCKYCCTBEHHOM [I0CJIeJOBaTEJILHOCTA
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

<400> 128
cccgguucaa guggauccac a

<210> 129

<211> 21

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[IOCJIEOOBATEJLHOCTN:
CUHTEeTHYECKUM OJIMTOHYykJleoTHn”

<400> 129
uguggccaag caccuggggu u

<210> 130

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBaTEeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM MNOCJIENOBaTEJILHOCTHU:
CUHTETUUYECKUM OJMUIOHyKJIeoTHn"”

<400> 130
uugcaggggu uugauggcau u

<210> 131

21

21

21

21

21



<211>
<212>
<213>

<220>

<221>
<223>

<400>

21
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

131

gaagagaagc agauccugug a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

132

21

PHK

JICKyCCTBEHHasa MNOCJIeONOBATEJIbHOCTD

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

132

aagagaagca gauccugugc a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

133

21

PHK

JllckyccTBeHHasA MNOCJIeNOBaTeJIbHOCTDb

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

133

gagaagcaga uccugugcgu a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

134

21

PHK

JIckyCcCcTBEHHaA IOCJEeNOBaTEJIbHOCTD

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

134

agaagcagau ccugugcgug a 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

135

21

PHK

JIckyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”



<400> 135
gaagcagauc cugugcgugg a

<210> 136

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 136
gcagauccug ugcguggggc u

<210> 137

<211> 21

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumMedanme="0OnucaHre MCKYCCTBEHHOM NOCJIeNOBaTEJILHOCTHU:
CUHTEeTUUYECKUNM OJIMTOHYKJIeoTun”

<400> 137
gauccugugc guggggcuag u

<210> 138

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEAOBATEIBEHOCTN
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 138
gguggacaag uacccuaagg a

<210> 139

<211> 21

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM [IOCJIEeI0BaTEJEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 139
gccugccaga ugugucugcu a

<210> 140
<211> 21
<212> PHK

21

21

21

21

21



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

140

uuugagaagg uugaucugac a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

141

21

PHK

JIcKkyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

141

guugaucuga cccaguucaa a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

142

21

PHK

JIcKyCCTBEHHaA IOCJIeNOBATEJIbHOCTD

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

142

aucugaccca guucaagugg a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

143

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

143

ccaguucaag uggauccaca u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

144

21

PHK

JICKyCCTBEHHasA MOCJIeNOBATEJIbHOCTD

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

144

21

21

21

21



caguucaagu ggauccacau u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

145

21

PHK

JICKyCCTBEHHasa MOCJIeNOBaTEJIbHOCTD

VMICTOYHMK
/npumedyaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

145

aguucaagug gauccacauu a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

146

21

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTD

VMCTOYHUK
/npuMeyaHre="0nrcaure MUCKYCCTBEHHOM IMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

146

guucaagugg auccacauug a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

147

21

PHK

JIckyCcCTBEHHaA IOCJIEeNOBAaTEJIbHOCTD

VUCTOUYHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIEINOBATEJIbHOCTN :
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

147

uucaagugga uccacauuga a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

148

21

PHK

JIcCKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

MCTOYHUK
/npumedaHue="0nm1caumue MUCKYCCTBEHHOM [1OCJIEOOBATEJEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

148

ucaaguggau ccacauugag a

<210>
<211>
<212>
<213>

149

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

21

21

21

21

21



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 149
caaguggauc cacauugagg a

<210> 150

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 150
aaguggaucc acauugaggg a

<210> 151

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 151
aguggaucca cauugagggc a

<210> 152

<211> 21

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 152
guggauccac auugagggcc a

<210> 153

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 153
uggauccaca uugagggccg a

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

154

21

PHK

JIcKkyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

VMICTOYHUK
/npumedaHue="0nmucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

154

gauccacauu gagggccgga a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

155

21

PHK

JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

MCTOYHUK
/npumedaHue="0nucaHmue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

155

gugaagaugc ugcagcggau a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

156

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHMUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MNOCJIENOBATEJILHOCTN
CUHTEeTUUYECKUN OJIMTOHYKJIeoTumn”

156

gaagaugcug cagcggauag a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

157

21

PHK

JICKyCCTBEHHasa MNOCJIeNOBATEJIbHOCTD

MCTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

157

uggcuacgga gacguggugu u 21

<210>
<211>
<212>
<213>

<220>
<221>

158

21

PHK

JllckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

MCTOYHUK



<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJIEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 158
ggcuacggag acgugguguu u

<210> 159

<211> 21

<212> PHK

<213> MckyCcCTBeHHAsd I[IOCJIedOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 159
gcuacggaga cgugguguuu a

<210> 160

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="0OnucaHre UCKYCCTBEHHOM [I0CJIeJOBaTEJILHOCTA
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

<400> 160
ggagacgugg uguuugucag a

<210> 161

<211> 21

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[IOCJIEOOBATEJLHOCTN:
CUHTEeTHYECKUM OJIMTOHYykJleoTHn”

<400> 161
acgugguguu ugucagcaaa u

<210> 162

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBaTEeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM MNOCJIENOBaTEJILHOCTHU:
CUHTETUUYECKUM OJMUIOHyKJIeoTHn"”

<400> 162
gugguguuug ucagcaaaga u

<210> 163

21

21

21

21

21



<211>
<212>
<213>

<220>

<221>
<223>

<400>

21
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

163

gguguuuguc agcaaagaug u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

164

21

PHK

JICKyCCTBEHHasa MNOCJIeONOBATEJIbHOCTD

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

164

guguuuguca gcaaagaugu a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

165

21

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTbD

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

165

uguuugucag caaagaugug a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

166

21

PHK

JickycCTBeHHasA MOCJeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

166

guuugucagc aaagaugugg a

<210>
<211>
<212>
<213>

<220>
<221>
<223>

167

21

PHK

JIckyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

21

21

21

21



<400> 167
uugucagcaa agauguggcc a

<210> 168

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 168
ugucagcaaa gauguggcca a

<210> 169

<211> 21

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumMedanme="0OnucaHre MCKYCCTBEHHOM NOCJIeNOBaTEJILHOCTHU:
CUHTEeTUUYECKUNM OJIMTOHYKJIeoTun”

<400> 169
uguggccaag cacuuggggu u

<210> 170

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEAOBATEIBEHOCTN
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 170
agcacuuggg guuccaguca a

<210> 171

<211> 21

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM [IOCJIEeI0BaTEJEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 171
gggcuuguau ggucguguga a

<210> 172
<211> 21
<212> PHK

21

21

21

21

21



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

172

uuguaugguc gugugaggaa a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

173

21

PHK

JIcKkyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

173

ggucguguga ggaaaggggc u 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

174

21

PHK

JIcKyCCTBEHHaA IOCJIeNOBATEJIbHOCTD

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

174

gaggaaaggg gcugugcuug u 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

175

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

175

uuauuugucc accacauuga uga 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

176

23

PHK

JICKyCCTBEHHAadA IIOCJIeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

176



uccucugggu auuuguccac cac

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

177

23

PHK

JICkyCCTBEHHAadA IOCJeNOBaTeJIbHOCTE

MCTOUYHMUK
/npuMmedyaHne="0nucaume MUCKYCCTBEHHOM
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

177

uucagaucga ccuucucaaa guc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

178

23

PHK

JllckyccTBeHHasA MOCJeNOBaTeJIbHOCTDb

VMCTOYHUK
/npuMeyanne="0nrMcaume MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

178

uguggaucca cuugaaccgg guc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

179

23

PHK

JlckycCTBeHHasA MNOCJeNOBaTeJIbHOCTh

VUCTOUYHUK
/npuMeyanme="0nmMcaumue MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

179

aaccccaggu gcuuggccac auc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

180

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VMCTOUYHUK
/npumedaHne="0nucaume MCKYCCTBEHHOM
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

180

aaugccauca aaccccugca agc

<210>
<211>
<212>
<213>

181

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOBaTEJIBHOCTNM :

IIocJyienoBaTEeJIbHOCTNM @

IIO0CJIeJOBaATEJIbHOCTM ¢

23

23

23

23

23



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 181
ucacaggauc ugcuucucuu cca

<210> 182

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 182
ugcacaggau cugcuucucu ucc

<210> 183

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 183
uacgcacagg aucugcuucu cuu

<210> 184

<211> 23

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 184
ucacgcacag gaucugcuuc ucu

<210> 185

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 185
uccacgcaca ggaucugcuu cuc

23

23

23

23

23



<210> 186

<211> 23

<212> PHK

<213> HcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnNmMcaHMe UCKYCCTBEHHOM I[IOCJIEOOBATEJLEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 186
agccccacgc acaggaucug cuu 23

<210> 187

<211> 23

<212> PHK

<213> JVIckyCCTBEHHAas IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

<400> 187
acuagcccca cgcacaggau cug 23

<210> 188

<211> 23

<212> PHK

<213> HcKyCcCTBEHHas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="0OnmMcaHue MCKYCCTBEHHOM [OCJEeNOBATEJIbLHOCTH
CUHTETUUYECKUN OJUIOHYyKJIeoTun”

<400> 188
uccuuagggu acuuguccac cag 23

<210> 189

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas I10CJIeIOBaATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /mnpumeuanme="OnmMcaHre MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 189
uagcagacac aucuggcagg cuc 23

<210> 190

<211> 23

<212> PHK

<213> MckyCcCTBeHHAsd IIOCJIedOBATEJIbLHOCTD

<220>
<221> MCTOUHUK



<223>

<400>

/npumedaHue="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

190

ugucagauca accuucucaa agu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

191

23

PHK

JIcCKyCCTBEHHAA IOCJeNOBaTEJIbHOCTbD

VMCTOYHUK
/npuMedaHre="0nrcaumre MCKYCCTBEHHOM IMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

191

uuugaacugg gucagaucaa ccu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

192

23

PHK

JIcKkyCCTBEHHAaA IOCJEeNOBATEJIbHOCTD

VUCTOUYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEINOBATEJIbHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

192

uccacuugaa cugggucaga uca

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

193

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHUK
/npuMeuyaHre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUMHTETUUYECKUN OJIMTOHYKJIeoTumn”

193

auguggaucc acuugaacug ggu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

194

23

PHK

JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK

/npuMeudanre="0nrcaumMe MUCKYCCTBEHHOM MOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

194

aauguggauc cacuugaacu ggg

<210>

195

23

23

23

23

23



<211>
<212>
<213>

<220>

<221>
<223>

<400>

23
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

195

uaauguggau ccacuugaac ugg

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

196

23

PHK

JICKkyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

196

ucaaugugga uccacuugaa cug

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

197

23

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTbD

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

197

uucaaugugg auccacuuga acu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

198

23

PHK

JickycCTBeHHasA MOCJeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

198

ucucaaugug gauccacuug aac

<210>
<211>
<212>
<213>

<220>
<221>
<223>

199

23

PHK

JIckycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

23

23

23

23



<400> 199
uccucaaugu ggauccacuu gaa

<210> 200

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 200
ucccucaaug uggauccacu uga

<210> 201

<211> 23

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="0OnmMcaHue MUCKYCCTBEHHOM
CUHTETUUECKUM OJIMTOHYKJIeOoTUn”

<400> 201
ugcccucaau guggauccac uug

<210> 202

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcanre MNCKYyCCTBEHHOM
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 202
uggcccucaa uguggaucca cuu

<210> 203

<211> 23

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHre=“OnNMcaHre MUCKYyCCTBEHHOU
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 203
ucggcccuca auguggaucc acu

<210> 204
<211> 23
<212> PHK

IIoCJIegOBaTEJIbHOCTM ¢

IIocJyienoBaTeJIbHOCTNU @

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOoBaTEJIBHOCTNM ©

23

23

23

23

23



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

204

uuccggcccu caauguggau cca

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

205

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

205

uauccgcugc agcaucuuca ccu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

206

23

PHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

206

ucuauccgcu gcagcaucuu cac

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

207

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

207

aacaccacgu cuccguagcc aaa

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

208

23

PHK

JICKyCCTBEHHAadA IIOCJIeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

208

23

23

23

23



aaacaccacg ucuccguagc caa

<210> 209

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJILHOCTE

<220>

<221> MCTOUHUK

<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 209
uaaacaccac gucuccguag cca

<210> 210

<211> 23

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 210
ucugacaaac accacgucuc cgu

<210> 211

<211> 23

<212> PHK

<213> HNcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="0OnucaHre UCKYCCTBEHHOM I[10CJIeJOBATEJILHOCTA
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

<400> 211
auuugcugac aaacaccacg ucu

<210> 212

<211> 23

<212> PHK

<213> HcKyCcCTBEHHAas IOCJenoBaTeJIbHOCTDb

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

<400> 212
aucuuugcug acaaacacca cgu

<210> 213

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaTEeJIbHOCTD

23

23

23

23

23



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 213
acaucuuugc ugacaaacac cac

<210> 214

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 214
uacaucuuug cugacaaaca cca

<210> 215

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 215
ucacaucuuu gcugacaaac acc

<210> 216

<211> 23

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 216
uccacaucuu ugcugacaaa cac

<210> 217

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 217
uggccacauc uuugcugaca aac

23

23

23

23

23



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

218

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCThb

VMICTOYHUK
/npumedaHue="0nmucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

218

uuggccacau cuuugcugac aaa 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

219

23

PHK

JIckyCcCTBeHHadA MOCJeNOoBaTeJIbHOCTh

MCTOYHUK
/npumedaHue="0nucaHmue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

219

aaccccaagu gcuuggccac auc 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

220

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHMUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MNOCJIENOBATEJILHOCTN
CUHTEeTUUYECKUN OJIMTOHYKJIeoTumn”

220

uugacuggaa ccccaagugc uug 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

221

23

PHK

JIcCkyCCTBEHHAadA IOCJIeNOBaTeJIbHOCTE

MCTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

221

uucacacgac cauacaagcc ccu 23

<210>
<211>
<212>
<213>

<220>
<221>

222

23

PHK

JllckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

MCTOYHUK



<223> /npumMeuanve="0OnmcaHre MCKYyCCTBEHHOM
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 222
uuuccucaca cgaccauaca agc

<210> 223

<211> 23

<212> PHK

<213> MckyCcCTBeHHAsd I[IOCJIedOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHre=“OnMcaHre MUCKYyCCTBEHHOMU
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 223
agccccuuuc cucacacgac cau

<210> 224

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne=“OnmMcaHre MUCKYCCTBEHHOMU
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

<400> 224
acaagcacag ccccuuuccu cac

<210> 225

<211> 21

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOUYHUK

<223> /npuMeuaHue=“0OnmucaHre MUCKYCCTBEHHOMU
CUHTETUUECKUM OJIMTOHYKJIeOoTUn”

<400> 225
aucaaugugg uggacaaaua a

<210> 226

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBaTEeJIbHOCTD

<220>

<221> UCTOYHUK

<223> /npumeuanme="0OnmMcaHue MUCKYCCTBEHHOM
CUHTETUUYECKUM OJMUIOHyKJIeoTHn"”

<400> 226
gguggacaaa uacccagagg a

<210> 227

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIEenOBaTEJIBHOCTNM :

IIocJyienoBaTEeJIbHOCTNM @

IIoCcJyienoBaTEeJIbHOCTNM @

IIocJyienoBaTEeJIbHOCTU @

23

23

23

21

21



<211>
<212>
<213>

<220>

<221>
<223>

<400>

21
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

227

cuuugagaag gucgaucuga a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

228

21

PHK

JICKkyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

228

cccgguucaa guggauccac a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

229

21

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTbD

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

229

uguggccaag caccuggggu u 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

230

21

PHK

JickycCTBeHHasA MOCJeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

230

uugcaggggu uugauggcau u 21

<210>
<211>
<212>
<213>

<220>
<221>
<223>

231

21

PHK

JIckycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”



<400> 231
gaagagaagc agauccugug a

<210> 232

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 232
aagagaagca gauccugugc a

<210> 233

<211> 21

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="0OnmMcaHue MUCKYCCTBEHHOM
CUHTETUUECKUM OJIMTOHYKJIeOoTUn”

<400> 233
gagaagcaga uccugugcgu a

<210> 234

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcanre MNCKYyCCTBEHHOM
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 234
agaagcagau ccugugcgug a

<210> 235

<211> 21

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHre=“OnNMcaHre MUCKYyCCTBEHHOU
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 235
gaagcagauc cugugcgugg a

<210> 236
<211> 21
<212> PHK

IIoCJIegOBaTEJIbHOCTM ¢

IIocJyienoBaTeJIbHOCTNU @

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOoBaTEJIBHOCTNM ©

21

21

21

21

21



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

236

gcagauccug ugcguggggc u 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

237

21

PHK

JIcKkyCCTBEHHaA IOCJEeNOBATEJIbHOCTD

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

237

gauccugugc guggggcuag u 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

238

21

PHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

238

gguggacaag uacccuaagg a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

239

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

239

gccugccaga ugugucugcu a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

240

21

PHK

JICKyCCTBEHHAadA IIOCJIeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

240



uuugagaagg uugaucugac a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

241

21

PHK

JICKyCCTBEHHasa MOCJIeNOBaTEJIbHOCTD

VMICTOYHMK
/npumedyaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

241

guugaucuga cccaguucaa a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

242

21

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTD

VMCTOYHUK
/npuMeyaHre="0nrcaure MUCKYCCTBEHHOM IMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

242

aucugaccca guucaagugg a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

243

21

PHK

JIckyCcCTBEHHaA IOCJIEeNOBAaTEJIbHOCTD

VUCTOUYHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIEINOBATEJIbHOCTN :
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

243

ccaguucaag uggauccaca u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

244

21

PHK

JIcCKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

MCTOYHUK
/npumedaHue="0nm1caumue MUCKYCCTBEHHOM [1OCJIEOOBATEJEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

244

caguucaagu ggauccacau u

<210>
<211>
<212>
<213>

245

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

21

21

21

21

21



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 245
aguucaagug gauccacauu a

<210> 246

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 246
guucaagugg auccacauug a

<210> 247

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 247
uucaagugga uccacauuga a

<210> 248

<211> 21

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 248
ucaaguggau ccacauugag a

<210> 249

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 249
caaguggauc cacauugagg a

21

21

21

21

21



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

250

21

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCThb

VMICTOYHUK
/npumedaHue="0nmucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

250

aaguggaucc acauugaggg a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

251

21

PHK

JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

MCTOYHUK
/npumedaHue="0nucaHmue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

251

aguggaucca cauugagggc a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

252

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHMUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MNOCJIENOBATEJILHOCTN
CUHTEeTUUYECKUN OJIMTOHYKJIeoTumn”

252

guggauccac auugagggcc a 21

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

253

21

PHK

JIcCkyCCTBEHHAadA IOCJIeNOBaTeJIbHOCTE

MCTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

253

uggauccaca uugagggccg a 21

<210>
<211>
<212>
<213>

<220>
<221>

254

21

PHK

JIcKyCCTBEHHaA IOCJeNOBaTEJIbHOCTbD

MCTOYHUK



<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJIEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 254
gauccacauu gagggccgga a

<210> 255

<211> 21

<212> PHK

<213> MckyCcCTBeHHAsd I[IOCJIedOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 255
gugaagaugc ugcagcggau a

<210> 256

<211> 21

<212> PHK

<213> NcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="0OnucaHre UCKYCCTBEHHOM [I0CJIeJOBaTEJILHOCTA
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

<400> 256
gaagaugcug cagcggauag a

<210> 257

<211> 21

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[IOCJIEOOBATEJLHOCTN:
CUHTEeTHYECKUM OJIMTOHYykJleoTHn”

<400> 257
uggcuacgga gacguggugu u

<210> 258

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBaTEeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM MNOCJIENOBaTEJILHOCTHU:
CUHTETUUYECKUM OJMUIOHyKJIeoTHn"”

<400> 258
ggcuacggag acgugguguu u

<210> 259

21

21

21

21

21



<211> 21
<212> PHK
<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

<400> 259
gcuacggaga cgugguguuu a 21

<210> 260

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 260
ggagacgugg uguuugucag a 21

<210> 261

<211> 21

<212> PHK

<213> HNcKyCcCTBeHHad IIOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHune="OnNucaHre MUCKYCCTBEHHOM [I0CJEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

<400> 261
acgugguguu ugucagcaaa u 21

<210> 262

<211> 21

<212> PHK

<213> HNcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

<400> 262
gugguguuug ucagcaaaga u 21

<210> 263

<211> 21

<212> PHK

<213> HNcKyCcCTBEeHHAad IIOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[IOCJIEOOBATEJIEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”



<400> 263
gguguuuguc agcaaagaug u

<210> 264

<211> 21

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 264
guguuuguca gcaaagaugu a

<210> 265

<211> 21

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="0OnmMcaHue MUCKYCCTBEHHOM
CUHTETUUECKUM OJIMTOHYKJIeOoTUn”

<400> 265
uguuugucag caaagaugug a

<210> 266

<211> 21

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcanre MNCKYyCCTBEHHOM
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 266
guuugucagc aaagaugugg a

<210> 267

<211> 21

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHre=“OnNMcaHre MUCKYyCCTBEHHOU
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 267
uugucagcaa agauguggcc a

<210> 268
<211> 21
<212> PHK

IIoCJIegOBaTEJIbHOCTM ¢

IIocJyienoBaTeJIbHOCTNU @

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOoBaTEJIBHOCTNM ©
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21

21

21

21



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

268

ugucagcaaa gauguggcca a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

269

21

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

269

uguggccaag cacuuggggu u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

270

21

PHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

270

agcacuuggg guuccaguca a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

271

21

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

271

gggcuuguau ggucguguga a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

272

21

PHK

JICKyCCTBEHHAadA IIOCJIeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

272

21

21

21

21



uuguaugguc gugugaggaa a

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

273

21

PHK

JICkyCCTBEHHAadA IOCJeNOBaTeJIbHOCTE

VMICTOYHMK
/npumedyaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

273

ggucguguga ggaaaggggc u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

274

21

PHK

JIcCKyCCTBEHHaA IOCJeNOBaTEJIbHOCTD

VMCTOYHUK
/npuMeyaHre="0nrcaure MUCKYCCTBEHHOM IMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

274

gaggaaaggg gcugugcuug u

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

275

23

PHK

JlckycCTBeHHasA MNOCJeNOBaTeJIbHOCTh

VUCTOUYHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIEINOBATEJIbHOCTN :
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

275

uuauuugucc accacauuga uga

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

276

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOYHUK
/npumedaHue="0nm1caumue MUCKYCCTBEHHOM [1OCJIEOOBATEJEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

276

uccucugggu auuuguccac cac

<210>
<211>
<212>
<213>

277

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

21

21

21

23

23



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 277
uucagaucga ccuucucaaa guc

<210> 278

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 278
uguggaucca cuugaaccgg guc

<210> 279

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 279
aaccccaggu gcuuggccac auc

<210> 280

<211> 23

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 280
aaugccauca aaccccugca agc

<210> 281

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 281
ucacaggauc ugcuucucuu cca

23

23

23

23

23



<210> 282

<211> 23

<212> PHK

<213> HcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnNmMcaHMe UCKYCCTBEHHOM I[IOCJIEOOBATEJLEHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 282
ugcacaggau cugcuucucu ucc 23

<210> 283

<211> 23

<212> PHK

<213> JVIckyCCTBEHHAas IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

<400> 283
uacgcacagg aucugcuucu cuu 23

<210> 284

<211> 23

<212> PHK

<213> HcKyCcCTBEHHas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="0OnmMcaHue MCKYCCTBEHHOM [OCJEeNOBATEJIbLHOCTH
CUHTETUUYECKUN OJUIOHYyKJIeoTun”

<400> 284
ucacgcacag gaucugcuuc ucu 23

<210> 285

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas I10CJIeIOBaATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /mnpumeuanme="OnmMcaHre MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 285
uccacgcaca ggaucugcuu cuc 23

<210> 286

<211> 23

<212> PHK

<213> MckyCcCTBeHHAsd IIOCJIedOBATEJIbLHOCTD

<220>
<221> MCTOUHUK



<223>

<400>

/npumedaHue="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

286

agccccacgc acaggaucug cuu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

287

23

PHK

JIcCKyCCTBEHHAA IOCJeNOBaTEJIbHOCTbD

VMCTOYHUK

/npuMedaHre="0nrcaumre MCKYCCTBEHHOM IMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

287

acuagcccca cgcacaggau cug

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

288

23

PHK

JIckycCTBeHHasa MOCJeNOBaTeJIbHOCThb

VUCTOUYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEINOBATEJIbHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

288

uccuuagggu acuuguccac cag

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

289

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHUK
/npuMeuyaHre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUMHTETUUYECKUN OJIMTOHYKJIeoTumn”

289

uagcagacac aucuggcagg cuc

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

290

23

PHK

JIckyCCTBeHHadA MNOCJeNOBaTeJIbHOCTh

VICTOUYHUK

/npuMeudanre="0nrcaumMe MUCKYCCTBEHHOM MOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

290

ugucagauca accuucucaa agu

<210>

291

23

23

23

23

23



<211>
<212>
<213>

<220>

<221>
<223>

<400>

23
PHK
JIcKyCCTBEHHasA IOCJIeNOBATEJIbHOCTD

VICTOUYHUK

/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MMOCJIENOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUT”

291

uuugaacugg gucagaucaa ccu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

292

23

PHK

JICKkyCCTBEHHAadA IIOCJeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

292

uccacuugaa cugggucaga uca

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

293

23

PHK

JllckyccTBeHHasA MNOCJIeNOBaTeJIbHOCTDb

VMCTOYHUK
/npuMeuyaHre="0nrMcaume MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

293

auguggaucc acuugaacug ggu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

294

23

PHK

JIckyCcCcTBEHHaA IOCJEeNOBaTEJIbHOCTD

MICTOYHUK
/npumedaHue="0nmucaumue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

294

aauguggauc cacuugaacu ggg

<210>
<211>
<212>
<213>

<220>
<221>
<223>

295

23

PHK

JIckycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

MICTOYHUK
/npumedaHue="0nNucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

23

23

23

23



<400> 295
uaauguggau ccacuugaac ugg

<210> 296

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBATEJIbHOCTH

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN
CUHTETUUYECKUM OJIMIOHyKJIeoTHn”

<400> 296
ucaaugugga uccacuugaa cug

<210> 297

<211> 23

<212> PHK

<213> JIckyCCTBEHHAas IIOCJIeIOBATEJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npumMedanme="0OnucaHre MCKYCCTBEHHOM NOCJIeNOBaTEJILHOCTHU:
CUHTEeTUUYECKUNM OJIMTOHYKJIeoTun”

<400> 297
uucaaugugg auccacuuga acu

<210> 298

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBaATEJIbLHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEAOBATEIBEHOCTN
CUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 298
ucucaaugug gauccacuug aac

<210> 299

<211> 23

<212> PHK

<213> HNcKycCTBeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM [IOCJIEeI0BaTEJEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 299
uccucaaugu ggauccacuu gaa

<210> 300
<211> 23
<212> PHK

23

23

23

23

23



<213>
<220>

<221>
<223>

<400>

JIckyCCTBEHHAA [IOCJeNOBaTEJIbLHOCTD

VICTOYHMK
/npuMedaHre="0nrMcaure MUCKYCCTBEHHOM MMOCJIEIOBATEJIbHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

300

ucccucaaug uggauccacu uga

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

301

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCTh

VMICTOYHUK
/npumedaHue="0nNm1caHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJILHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

301

ugcccucaau guggauccac uug

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

302

23

PHK

JIckyCCTBeHHadA MOCJeNOoBaTeJIbHOCTE

MCTOUHUK
/npuMeuyanre="0nrMcaumue MUCKYCCTBEHHOM MMOCJIENOBATEJIbHOCTN
CUHTEeTUUYECKUM OJIMTOHYKJIeoTumn”

302

uggcccucaa uguggaucca cuu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

303

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VICTOUYHUK
/npuMeudanre="0nrucaume MUCKYCCTBEHHOM MNOCJIEINOBATEJILHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

303

ucggcccuca auguggaucc acu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

304

23

PHK

JICKyCCTBEHHAadA IIOCJIeNOBaTeJIbHOCTE

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

304

23

23

23

23



uuccggcccu caauguggau cca

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

305

23

PHK

JICkyCCTBEHHAadA IOCJeNOBaTeJIbHOCTE

MCTOUYHMUK
/npuMmedyaHne="0nucaume MUCKYCCTBEHHOM
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

305

uauccgcugc agcaucuuca ccu

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

306

23

PHK

JllckyccTBeHHasA MOCJeNOBaTeJIbHOCTDb

VMCTOYHUK
/npuMeyanne="0nrMcaume MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

306

ucuauccgcu gcagcaucuu cac

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

307

23

PHK

JlckycCTBeHHasA MNOCJeNOBaTeJIbHOCTh

VUCTOUYHUK
/npuMeyanme="0nmMcaumue MCKYCCTBEHHO
CUHTETUUECKUIM OJIMTOHYKJIeoTUm”

307

aacaccacgu cuccguagcc aaa

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

308

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

VMCTOUYHUK
/npumedaHne="0nucaume MCKYCCTBEHHOM
CUHTETUUECKUIM OJIMTOHYyKJIeoTUm”

308

aaacaccacg ucuccguagc caa

<210>
<211>
<212>
<213>

309

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

IIoCJIenOoBaTEeJIbHOCTNM ©

IIOCJIenOBaTEJIBHOCTNM :

IIocJyienoBaTEeJIbHOCTNM @

IIO0CJIeJOBaATEJIbHOCTM ¢

23

23

23

23

23



<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[1OCJIEOOBATEJLHOCTN
CUHTETUUECKUM OJIMTOHYKJIeoTUD”

<400> 309
uaaacaccac gucuccguag cca

<210> 310

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IIOCJIeIOBaATEJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM NOCJIENOBaTEJILHOCTHU:
CUHTETUUECKUM OJIMT'OHYKJIeoTUn”

<400> 310
ucugacaaac accacgucuc cgu

<210> 311

<211> 23

<212> PHK

<213> VIckyCcCTBeHHAas II0CJIeIOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM MNOCIJIEIOBATEIbEHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 311
auuugcugac aaacaccacg ucu

<210> 312

<211> 23

<212> PHK

<213> NcKycCcTBeHHad IOCJeOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHmne="OnucaHre MUCKYCCTBEHHOM I[I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 312
aucuuugcug acaaacacca cgu

<210> 313

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAasd IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM II0CJIEeI0BaTEJIbEHOCTA
CUHTETUUECKUIM OJIMT'OHYyKJIeoTUm”

<400> 313
acaucuuugc ugacaaacac cac

23

23

23

23

23



<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

314

23

PHK

JickycCTBeHHasa MOCJIeNOBaTeJIbHOCThb

VMICTOYHUK
/npumedaHue="0nmucaHmue MUCKYCCTBEHHOM [1OCJIEOOBATEJLHOCTN
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

314

uacaucuuug cugacaaaca cca 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

315

23

PHK

JIckyCcCTBeHHadA MOCJeNOoBaTeJIbHOCTh

MCTOYHUK
/npumedaHue="0nucaHmue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:
CUHTETUUECKUM OJIMTOHYKJIeOoTUD”

315

ucacaucuuu gcugacaaac acc 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

316

23

PHK

JIckyCCTBeHHadA MOCJeNOBaTeJIbHOCTE

MCTOUHMUK
/npuMedanre="0nrucaumue MUCKYCCTBEHHOM MNOCJIENOBATEJILHOCTN
CUHTEeTUUYECKUN OJIMTOHYKJIeoTumn”

316

uccacaucuu ugcugacaaa cac 23

<210>
<211>
<212>
<213>

<220>

<221>
<223>

<400>

317

23

PHK

JIcCkyCCTBEHHAadA IOCJIeNOBaTeJIbHOCTE

MCTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

317

uggccacauc uuugcugaca aac 23

<210>
<211>
<212>
<213>

<220>
<221>

318

23

PHK

JllckyccTBeHHasA MNOCJeNOBaTeJIbHOCTDb

MCTOYHUK



<223> /mpuMeuanme="0OnmMcaHre MCKYCCTBEHHOM MMOCJIEeNOBATEJILHOCTHA
CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 318
uuggccacau cuuugcugac aaa

<210> 319

<211> 23

<212> PHK

<213> MckyCcCTBeHHAsd I[IOCJIedOBATEJILHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="OnucaHre MUCKYCCTBEHHOM I0CJIEeI0BaTEJIEHOCTA
CUHTETUUECKUIM OJIMTOHYyKJIeoTUn”

<400> 319
aaccccaagu gcuuggccac auc

<210> 320

<211> 23

<212> PHK

<213> NcKyCcCTBEeHHAad IOCJeOOoBaTeJIbHOCTD

<220>

<221> MCTOUHUK

<223> /npuMeuaHne="0OnucaHre UCKYCCTBEHHOM [I0CJIeJOBaTEJILHOCTA
CUHTETUUECKUM OJIMTOHYKJIeoTUm”

<400> 320
uugacuggaa ccccaagugc uug

<210> 321

<211> 23

<212> PHK

<213> HcKyCcCTBEeHHAas I[OCJenoBaTeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumeuanme="OnmMcaHme MUCKYCCTBEHHOM I[IOCJIEOOBATEJLHOCTN:
CUHTEeTHYECKUM OJIMTOHYykJleoTHn”

<400> 321
uucacacgac cauacaagcc ccu

<210> 322

<211> 23

<212> PHK

<213> JIckyCCTBEHHAs IOCJIeIOBaTEeJIbHOCTD

<220>

<221> MCTOYHUK

<223> /npumMedanme="0OnucaHre MNCKYCCTBEHHOM MNOCJIENOBaTEJILHOCTHU:
CUHTETUUYECKUM OJMUIOHyKJIeoTHn"”

<400> 322
uuuccucaca cgaccauaca agc

<210> 323

23

23

23

23

23



<211> 23
<212> PHK
<213>

<220>
<221>
<223>

VMICTOYHMK
/npuMmedaHue="0OnucaHumue MUCKYCCTBEHHOM [IOCJIEOOBATEJLHOCTN:

JIckyCCTBEHHAA I[IOCJIeOBaATEJIbHOCTD

CUHTETUUECKUM OJIMTOHYKJIeoTUT”

<400> 323

agccccuuuc cucacacgac cau

<210> 324
<211> 23

<212> PHK
<213>

<220>
<221>
<223>

MICTOYHMK
/npumedaHne="0NMcaHmue MUCKYCCTBEHHOM MNOCJEIOBATEIbHOCTN

JVIckyCcCTBEHHAA [IOCJeOoBaTEJIbHOCTD

CHUHTETUUECKUIM OJIMTOHYKJIeoTUn”

<400> 324

acaagcacag ccccuuuccu cac

<210>
<211>
<212>
<213>

325
2047
IOHK

<400> 325

ccccagtgtt
cctttgggaa
gaggcagaga
ggctcttgat
aactaattat
agtccgagga
agaaatataa
ccactaagat
attgtcctgt
cggccactgg
ctacccagac
gccttggetg
acggcgttca
taaaacgggc
agctacaaat

aaccaccttc

gcaatgttct
cagggcaact
ggaggacaga
tcttggtgaa
catccttttc
aattgactgc
cagtcaaaac
ggttcgctct
tcaaagtggc
agaatgcaca
ctgccagatt
tgtgcatcct
gtactttaac
ccaaagacag
tgcttcctte

caagatttgc

Macaca fascicularis

agccgtaaat
agcgtatggce
aaacgagagg
accatccctce
ttctgctcca
aatgataagg
caaagtaaca
gacacatttt
aaaacctggc
gcaactgtgg
actccagccg
atatcaacgc
aacaatactc
gataccggtg

tcacagaagt

gtgggctgcc

atgtttggat
agcaggaatc
ctggagattg
agctcctaga
ggctgctact
atttatttaa
accagttcgt
attccttcaa
aggactgtga
ggaagagggc
agggccctgt
agagcccaga
aacattcctc
aatgtacaga
gtgacattta

ccagagatat

aacccagcag
caaccagtgc
tcaaattcag
gggagactgt
aagtttaacc
agctgtggat
actgtaccgc
gtacgaaatc
ctacaaggat
gagtatgaaa
ggtgacagcc
cctggagccc
cctcttcacg
taatgcatac

tccaggggag

acccaccaac

agccatttaa
cctgagtgcet
tatcccagtt
tagatcatga
caggaatcac
gctgctctga
ataactgaag
aaggaggggayg
gctgcagaag
ttctctgtgg
cagtataact
attctgagac
cttagtgaag
gtcgatactc
gattttgtac

agcccagagce

23

23

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tggaggagac
atttcaagat
ttattgactt
aaagctgtga
taccctggga
tgatgaaaag
aagaaacaac
cagagccagc
catagcccca
agaatttaaa
gtcttgatgt
gcagcaaatt
ccaacactgg
ccatgggtgc
ttctcttett
agtattgttt
aatatgatgt
attatctttc
acatttt

<210>
<211>

<212>
<213>

326
2047
IOHK

<400> 326

aaaatgtctg
agataatttc
tcatattaac
caatactaaa
aagagaaggt
cccatggtgce
gtgttgggtt
ttgctgcagg

tcaagactga

actgactcac
tgacaatgtg
tgtggccagg
gaccaaaaaa
gaagaaaatt
gcctccaggt
tagtcaccta
atctgagagg
gccacctctg
tagagaagaa
tcttactcct
ccagctggtc
aacattctct
taaaagaaga
cctctttatce
tcttatagtc
ctaccaactt

tgatccaggt

tcacttttta
aaatttcttt
agagatgatt
caagccaaat
agagagagtc
taaaaggaag
atgaacctcc

atgggtatgg

tctttatttc

accatcacaa
aaaaaagcaa
gaaaccacat
cttggtcaaa
taccctactg
ttttcacctt
aggtcctgcg
gaggtctctt
ccagcaacct
tgccatttta
ggttaattca
agagagtcag
aaccaaggca
gttagcaggt
cagatttcca
cagttgatta
ctcattatca

aaagaagcaa

Macaca fascicularis

ttttattgat
ggaggttagg
ttaaaaatta
tactcttagc
cttagattag
tcccecgceccaaa
atggcagagc
ccgaaaggag

acccagaggc

agcttaatgc
gagtacaggt
gttccaagga
gcctagattg
tcaactgtca
tccgatcaac
agtacaaggg
gaccaatggg
tgagaggaag
tcactctgcc
cagtggtctc
tgctgtggct
gaagtgcttt
catgctacta
agccttagcet
ccaaaaataa
gaaaatacct

atagaaaatc

tttctatttg
tattttctga
tttttggtaa
taaggcttgg
tagcatgacc
gcacttctgce
cacagcactg
accactgtga

agagtgataa

ggagaataac
ggtggctggc
aagtaatgaa
caatgctgaa
accactggga
acaagtaggg
tcgaccccca
cagaatcttc
gacaagaaga
tctgggtgaa
ctttcggcca
ctgccatgga
ggcgggactt
atctaaggac
aagagtaatt
tttttaaaat
aacctccaaa

aataaaataa

cttctttacc
taatgagaag
tcaactggac
aaatctggat
tgctaactct
cttggttaga
actctctgac
attaaccagg

aatggcattc

gcaactttct
aagaaatatt
gagttgaccg
gtttatgtgg
atgatctcat
gaaataaaag
aaggcagggg
actccaggca
aagatgggat
ataaagatca
tacccatcct
ggttcataac
ccttttagceca
tctctctacc
tggcttgttt
catctctgtt
gaaatttgaa

aaagtgacag

tggatcagaa
ttggtagaca
tataagaaaa
aaagaggaag
tcttttagca
gaatgttcca
cagctggaat
agtaagaaca

ttctctattt

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2047

60

120

180

240

300

360

420

480

540



aaattctatc
ggctatgtgc
ggctctgccc
gtttcttectt
ttcatcaatg
cagggtacca
cagctttcgg
tcaataaaat
ttgaaataga
tcctccaget
ggtggttgta
tgtagctgag
cgttttactt
acgccgtgtce
ccaaggcagt
tgggtagcca
gtggccgctt
ggacaatccc
ttagtggctt
tatttcttca
tcggactgtg
attagtttca
aagagccaac
ctgcctcagce

ccaaaggtta

actgggg

ccatctttct
ctggagtgaa
ctgcctttgg
ttatttcccc
agatcattcc
cataaacttc
tcaactcttc
atttcttgcce
aagttgcgtt
ctgggctgtt
caaaatcctc
tatcgacgta
cactaagcgt
tcagaatggg
tatactgggc
cagagaattt
ctgcagcatc
cctccttgat
cagttatgcg
gagcagcatc
attcctgggt
tgatctaaca
tgggatactg
actcagggca

aatggctctg

tcttgtcctt
gattctgccc
gggtcgaccc
tacttgtgtt
cagtggttga
agcattgcaa
attactttcc
agccaccacc
attctccgcea
ggtgggtata
ccctggataa
tgcattatct
gaagagggag
ctccaggtct
tgtcaccaca
catactcgcc
cttgtagtca
ttcgtacttg
gtacagtacg
cacagcttta
taaacttagt
gtctccctcet
aatttgacaa
ctggttggat

ctgggttatc

cctctcaagg
attggtcaag
ttgtactcgc
gatcggaaag
cagttgacag
tctaggcttt
ttggaacatg
tgtactcttg
ttaagctttg
tctctggggce
atgtcacact
gtacattcac
gaatgttgag
gggctctgceg

gggccctcgg

ctcttcccca
cagtcctgcc
aaggaataaa
aactggttgt
aataaatcct
agcagcctgg
aggagctgag
tctccagcect
tcctgctgece

caaacatatt

ttgctggcag
agacctccct
aggaccttag
gtgaaaaacc
tagggtaaat
gaccaagttt
tggtttccct
cttttttcac
tgatggtgtg
agcccacgca
tctgtgagaa
cggtatcctg
tattgttgtt
ttgatatagg
ctggagtaat
cagttgctgt
aggttttgcc
atgtgtcaga
tactttggtt
tatcattgca
agcagaagaa
ggatggtttc
ctcgttttcect
atacgctagt

tacggctaga

aggtggctgg
ctcagatgct
gtgactagtt
tggaggcctt
tttcttctce
tttggtctca
ggccacaaag
attgtcaatc
agtcagtgtc
aatcttggaa
ggaagcaatt
tctttgggcc
aaagtactga
atgcacacag
ctggcaggtc
gcattctcca
actttgaaca
gcgaaccatc
ttgactgtta
gtcaatttcc
aaggatgata
accaagaatc
gtcctcctcect
tgccctgttce

acattgcaac

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2047
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$OPMYJIA U3OBPE TEHHA

1. JByxHuTeBOE cpenctso it RNAI1 s HHrHOMpOBaHUS SKCIPECCHH KETOT€KCOKHHA3BI
(KHK), rne ykazaHHOe IBYXHUTEBOE CpencTBO st RN A1 conepskUT CMBICTIOBYIO HUTh U
AHTHUCMBICJIOBYIO HUTh, 00pa3yIolue IBYXHUTEBOHN yUacTOK, I7Ie YKa3aHHasi CMBICIIOBask HUTh
COZIEPIKUT IO MEHbIIei Mepe 15 CMeXHbIX HyKJIEOTHIOB, OTJIMYAIOIINXCS He Oonee uem 3
HYKJICOTHIaMH OT JIF00OH U3 HyKi1eoTHaHbIX nochenosareiabHoctelr SEQ ID NO:1, SEQ ID
NO:3 umu SEQ ID NO:S5, a ykazaHHasi aHTUCMBICIIOBAsi HUTh COJEPKUT MO MeHbIel Mepe 15
CMEKHBIX HYKJIEOTUIOB, OTIMYAIOINIUXCS HE OoJiee YeM 3 HYKJIEOTHIAMH OT HYKJIEOTHUIHBIX
nocienoarenbHocTet SEQ ID NO:2, SEQ ID NO:4 unu SEQ ID NO:6.

2. JIByxHuTEeBOE CpenctBo miist RNAI it MHTHOMPOBaHUS SKCIIPECCHH
kerorekcoknHasbl (KHK), rae ykazanHoe nByxHUTEBOE cpencTso st RNAI conepxut
CMBICJIOBYIO HUTh U aHTUCMBICJIOBYIO HUTh, O0Pa3yIOLIHe NBYXHUTEBOW YYaCTOK, IPH STOM
AHTHUCMBICJIOBAs. HUTh COJAEPKUT YUaCTOK KOMILJIEMEHTAPHOCTH, KOTOPbINA COAEPKUT MO
MeHbIIeH Mepe 15 CMeKHBIX HyKJIEOTHUAOB, OTIIMYAIOIUXCS He OoJiee ueM 3 HyKJICOTUIAAMH OT
00O U3 aHTUCMBICIIOBBIX MOC/IEAOBATEIbHOCTEH, MPUBEEHHBIX B JIFO00M U3 Tabmu 3, 4, 5,
6u’.

3. dsRNA 1o 1. 2, rae cMBICIIOBast M aHTHCMBICIIOBAst HUTH COZEPIKaT
TIOCJIEIOBATEIbHOCTH, BBIOPAHHBIE U3 IPYMIbL, cocTosimei u3 AD-63851, AD-63820, AD-
63853, AD-63839, AD-63854, AD-63855 u AD-63886 u m000i1 13 1OCIeA0BATEILHOCTEMH,
PaCKpPBITBIX B JI000H 13 Tabmmn 3,4, 5, 6 u 7.

4. JByxHutesoe cpeactso 11t RNAI1 o mobomy u3 nn. 1-3, rae ykazaHHoe
ABYXHUTEBOE cpencTBO 1ist RNAI comepkuT o MeHbIIei Mepe onuH MOAU(UIIPOBAHHBII

HYKJICOTHN.

5. dsRNA 1o 1. 4, rae ykazaHHbIH MOIU(DULIMPOBAHHBIN HYKJIEOTU BHIOPAH U3
rpyImIel, cocrosimei u3 2'-O-MeTrI-MoauGuIUPOBAHHOTO HYKJIEOTH A, HYKJICOTH A,
copepxamiero S'-hpocopoTHOATHYIO TPYIIY, N€30KCHHYKIIEOTH 1A, 3'-KOHLIEBOTO
ne3okcutuMuHOBOTO (dT) Hykieotuaa, 2'-O-MeTHI-MOaUUIIMPOBAHHOTO HYKJIEOTHAA, 2'-
¢dTOop-MOIMPUITPOBAHHOTO HYKJIEOTHAR, 2'-1€30KCU-MOAN(PHIIMPOBAHHOTO HYKJIEOTH A,
KOHIIEBOT'O HYKJIEOTHA, CBSI3AHHOTO C XOJIECTEPHIIOBBIM ITPOU3BOAHBIM WIIH
OucaennIaMUaHON TPYNION TONEKaHOBOH KHCIOTHI, 2'-1e30Kcu-2"-pTop-
MOIU(UIMPOBAHHOTO HYKJICOTHIA, "3amepToro” HyKJIeoTHuaa, "He3anepToro” HyKJIeoTHuaa,
KOH(OPMALIMOHHO OTPAaHUYEHHOTO HYKJIEOTU/IA, 3aTPYJHEHHOTO STUJIOM HYKJIEOTHAA,
HYKJIEOTH/1a, JINIIEHHOTO a30TUCTOrO OCHOBAHUS, 2'-aMUHO-MOIU(ULIPOBAHHOTO
HyKJIeoTHa, 2'-O-ammi-Monu MIUPOBaHHOTO HyKJieoTHa, 2'-C-ankui-
MOIU(PHUIIMPOBAHHOTO HYKJIEOTH/A, 2'-THAPOKCUII-MOAN(UIIPOBAHHOTO HYKJIEOTHAA, 2'-
METOKCU3TUI-MOU(UIIMPOBAHHOIO HYKJIEOTHAR, 2'-O-aiKkui-Moau(uIupoBaHHOTO

HYKJIEOTHIa, MOP(OJIIMHOBOrO HyKJIeoTHaa, ocopamuaara, HyKJI€OTHA, COAESPIKAIIETO HEe
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BCTPEYAIOLINECs B PUPOE OCHOBAHMSA, TETPAruAPONUPaAH-MOAN(PHULIIPOBAHHOTO
HYKJIEOTH/Ia, 1,5-aHruAPOreKCUTON-MOJU(PUIIMPOBAHHOTO HYKJIEOTH 1A, [IMKJIOTEKCEHHII-
MOIU(PHUIIMPOBAHHOTO HYKJIEOTH/A, HYKJIEOTHU A, coaepKamero (pochopoTnoaTHyo rpymnimy,
HYKJIEOTH/a, COZIeprKaIlero MeTui(pochOHATHYIO IPYIITy, HYKJIEOTH A, COAepIKaLIero 5'-

docdar, u HykIeoTHIa, CoaepIKaliero MuMeTuk S'-pocdara.

6. dsRNA mo 1. 5, rie mo MeHbIIel Mepe OIUH U3 YKa3aHHbBIX
MOIU(HUIIMPOBAHHBIX HYKJIEOTUIOB BbIOPAH U3 TPYMIIbI, cocTosIei u3 2'-O-meTui-
MOIU(UIIMPOBAHHOTO HYKJIEOTH A, HYKJICOTH A, comepkaiero S'-pochopoTHoaTHyO
rpymiy, ¥ KOHOEBOTI'O HYKJICOTHAA, CBA3AHHOI'O C XOJIECTEPHUIIOBBIM ITPOU3BOAHBIM HUJIU

OUCIEeNMIAMUIHON MPYIIION OJEKAHOBOM KUCIOTHI.

7. JByxuauteBoe cpenctso st RNAI1 st ”HruOupoBaHUs SKCIIPECCUU
kerorekcoknHasbl (KHK), rae ykazanHoe nByxHUTEBOE cpenctBo 1t RNAI1 copepkut
CMBICJIOBYIO HUTh U @HTHCMBICJIOBYIO HUTh, OOPa3yIOIIe ABYXHUTEBOH yUacTOK, TIe
yKa3aHHasi CMbICJIOBasi HUTh COAEPXKUT 10 MEHbIIEH Mepe 15 cMeXHBIX HyKJIEOTH/IOB,
OTJIMHAIOIUXCS He OoJiee yeM 3 HyKJIEOTHIAMH OT JIFOO0H U3 HYKJIEOTHIAHBIX
nocnenoatenpbHocTert SEQ ID NO:1, SEQ ID NO:3 unu SEQ ID NO:5, a ykazanHas
AQHTUCMBICJIOBAst HUTh COAEPKUT IO MEHBbIIEH Mepe 15 CMeXKHBIX HYKJIEOTUI OB,
OTJMYAIOINUXCS He OoJiee YeM 3 HYyKJIEOTHIAMH OT HYKJIEOTUAHBIX MOCIEA0BATENIbHOCTEMH
SEQ ID NO:2, SEQ ID NO:4 unu SEQ ID NO:6,

r7ie IPaKTUYECKU BCE HYKJICOTH bl YKA3aHHOH CMBICIIOBOIl HUTU U MPAKTUYECKHU BCE
HYKJIEOTH/IbI YKA3aHHON aHTUCMBICIIOBONM HUTHU SIBJISIFOTCS MOJU(DUIIMPOBAHHBIMU
HYKJIEOTHJIaMH, U

I7i€ YKa3aHHasi CMbICJIOBasl HUTb KOHBIOTUPOBAHA C JIMTAHJOM, IPUCOEANHEHHBIM Ha

3'-KOHLIE.

8. JByxHuteBoe cpeactso aisi RNAI o m. 7, rae Bce HyKJI€OTHIbI YKa3aHHOM
CMBICJIOBOM HUTH U BCE HYKJIEOTU/bl YKA3aHHON aHTUCMBICIOBON HUTH SIBJISIFOTCS

MOI[I/I(I)I/ILII/IpOBaHHbIMI/I HYKJICOTUAAMHU.

9. JByxHuTeBOe cpenctso aiisi RNAI o m. 7, rie yka3aHHasi CMbICJIOBast HUTh U
yKa3aHHasl aHTUCMBICJIOBAsl HUTh COAEPKAT YHACTOK KOMILUIEMEHTAPHOCTH, KOTOPBII
COZIEP>KUT TI0 MEHBIIIEeH Mepe 15 CMeKHBIX HYKJICOTHUIOB, OTJIMYAIOINNXCS He DoJiee uem 3
HYKJIEOTHJIAMH OT JTFOOOH U3 aHTHCMBICJIOBBIX MMOCIEA0BATEIbHOCTEH, MPUBEACHHBIX B JIFOOOH

u3 Tabmun 3,4 u 5.

10.  IByxuuteBoe cpeactso st RNAI1 mo mobomy u3 . 7-9, rae ykazaHHBIN
MOIU(PHUIMPOBAHHBIN HYKJIEOTH BBIOpAH U3 IPYMIIbI, cocTosmei us 2'-O-meTui-

MOIU(ULIMPOBAHHOTO HYKJIEOTH A, HYKJIEOTH A, conepaxkaiero S'-pochopoTnoatHyro
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rpymiy, 1e30KCUHYKJIeoTHaa, 3'-koHueBoro nesokcuruMuaoBoro (dT) nykneoruna, 2'-O-
METUII-MON(HUIIIPOBAHHOTO HYKJIEOTUAR, 2'-(hTOpP-MONN(PUIIMPOBAHHOTO HYKJIEOTHA], 2'-
N€30KCH-MOAU(PHUIMPOBAHHOTO HYKJIEOTH 1A, KOHLIEBOIO HYKJIEOTH A, CBA3aHHOTO C
XOJIECTEPHUJIOBBIM ITPOU3BOIHBIM WM OUCACLIUIAMUAHON rPYyNIOi 1OJeKaHOBOM KUCIIOTHI, 2'-
ne30kcH-2'"-pTop-MOaupUIIUPOBAHHOTO HYKJIEOTHAA, "3aMepToro"” HyKJIeOTHAa,
"He3anepToro" HyKJIeOTHAA, KOHPOPMALMOHHO OIPaHUYEHHOTO HYKJIEOTHAA, 3aTPYAHEHHOTO
STUJIOM HYKJICOTUAA, HYKJIEOTH/1a, JIUIIEHHOIO a30TUCTOI0 OCHOBAHUS, 2'-aMUHO-
MOIU(UIIMPOBAHHOIO HYyKJIeoTH I, 2'-O-amuiii-MoaupuIupoOBaHHOTO HyKeoTuaa, 2'-C-
ANKII-MOAU(ULIUPOBAHHOTO HYKJIEOTUAA, 2'-THIPOKCHII-MOJU(UIIPOBAHHOTO HYKJICOTHIA,
2'-METOKCHUATHII-MOAH(DULIPOBAHHOTO HYKJIEOTHA], 2'-O-aIKUI-MOTUPUITHPOBAHHOTO
HYKJIEOTH]1a, MOP(OJIIMHOBOrO HyKJIeoTHaa, Gochopamuaara, HyKJIEOTH A, COAEPIKAIIETO HE
BCTPEYAOLINECS B IPUPOEC OCHOBAHHMS, TETPArUAPONUPAH-MOAN(PHLIUPOBAHHOTO
HYKJICOTH/1a, 1,5-aHruAPOreKCUTON-MOU(PUIIMPOBAHHOTO HYKJIEOTH 1A, [IMKJIOTEKCEHII-
MOIU(PHUIIMPOBAHHOTO HYKJIEOTH/IA, HYKJIEOTH A, CoaepKammero (pochopoTHOATHYIO TPYIITY,
HYKJICOTH/Ia, COZieprKaIiero MeTui(pochOHATHYIO IPYyITy, HYKJIEOTHAA, COAepIKaIIero S'-

docdar, u HykIIeoTHIA, COAepKaIIero MuMeTuk S'-pocdara.

11.  dsyxautesoe cpenctso aiust RNAI1 o mobomy u3 nm. 1, 2 un. 7, rae mo
MEHbLIEeH Mepe OlHa HUTb COAEP KUT 3'-BbICTYMHAIOILIMI KOHELl IO MeHblIel Mepe u3 1

HYKJICOTH/IA.

12.  IByxuutesoe cpenctso aimst RNAI1 o mobomy u3 nm. 1, 2 u n. 7, rae no
MEHbLIEH Mepe OIHA HUTb COAEPIKUT 3'-BbICTYMNAOIINI KOHELl 10 MEHbLIEH Mepe U3 2

HYKJIEOTUJIOB.

13.  IByxuuteBoe cpeactso st RNAi mo m. 1 wiu m. 2, TOMOJTHUTENBHO

coacprkaiee JJurasa.

14.  ®dapmaneBTUYeCKast KOMIIO3ULUS, CONEPIKAIIast IBYXHUTEBOE CPEICTBO IS

RNAino . 1 wiu 1. 2 ¥ JIMIIUAHBINA COCTAB.

15.  ®apmauesTuyeckas KOMIO3ULMSA MO 1. 14, rae TUNUIHBIN COCTaB BKIIOYAET

munuaHyo Hanodactuny (LNP).

16. ®dapmanieBTHYECKast KOMIIO3UIMS M0 1. 15, roe munuaHast Hanoyactuua (LNP)

conepxkut MC3-nunuz.

17.  Kommnoswumwsi, comepskamasi CpeACTBO HA OCHOBE MOAU(ULINPOBAHHOTO
AHTUCMBICIIOBOTO MOJUHYKJIEOTH 1A, II€ YKa3aHHOE CPENICTBO CIIOCOOHO MHIHONPOBATh

skcnpeccuro kerorekcoknHasbl (KHK) B kieTke u copep:kut rnocienoBareabHOCTb,
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KOMIUIEMEHTaPHYIO CMBICJIOBOU MOCIIEOBATEIFHOCTH, BBIOPAHHOMN U3 TPYIIITBI
MOCJIEIOBATEIBHOCTEH, MPUBEACHHBIX B JII0OOH n3 Tadmun 3, 4, 5, 6 u 7, e ninuHa

NOJIMHYKJIEOTHA COCTABIISIET OT MPUOIN3UTENBHO 14 0 npubmmnsurenbHo 30 HYKIEOTHIOB.

18.  JIByxuuteBoe cpenctso misi RNAI, cnocoOHOe HHrHOMpOBaTh SKCIIPECCHIO
ketorekcoknHasbl (KHK) B kietke, rae ykazanHoe qByxHHUTEBOE cpencTBo st RNAI
COZIEPIKUT CMBICJIOBYIO HUTh M aHTUCMBICIIOBYIO HUTbh, O0pa3yIone JBYXHUTEBOH y4acTOK,
r7ie yKa3aHHasi aHTUCMBICJIOBAsl HUTh COAEPIKUT yUaCTOK, KOMILIEMeHTapHbIM yacT MRNA,
konupyroiei KHK, roe niuHa KakIoi HUTH COCTaBJIsIET OT MPUOIM3uTebHO 14 10
npubnu3uTeNnsHO 30 HYKJIEOTHIOB, II€ YKa3aHHOE ABYXHUTEBOE CpeacTBo st RNAI

npencrasieHo Gopmyoit (II1):

CMBICJIOBAST: 5'1p-Na-(X X X) i-Np-Y Y Y -No-(Z Z Z)j-Na- ng 3'

AHTUCMBICIIOBAS: 3 1np"-No-(X'X'XN-No'-Y'Y'Y'-No'-(Z'Z'Z")-Ni"- ng' §'
(11I)

rae

KaxIbld U3 1, |, k u | He3aBucuMo paBHsiercs: O win 1

KaXabli U3 p, p', q U q' He3aBUCUMO paBHsieTcs 0-6;

Kaxabid Na 1 Na' HE3aBHCUMO MPEACTABIISIET COOON OJIMTOHYKJIEOTHIHYIO
MOCJIEIOBATEIBHOCTD, coaepKaiyro 0-25 HYKJIEOTHAOB, KOTOPbBIE SIBJISIFOTCS JINOO
MOIU(PHUIMPOBAHHBIMY, THOO HEMOAU(PHUIIMPOBAHHBIMY, THOO X KOMOMHALIUSIMHE, TIPU 3TOM
Ka71as IIOCJIE0BATENIbHOCTD COAEPIKUT TI0 MEHBLIEH Mepe J1Ba HEOAMHAKOBO
MOIU(PHUIIMPOBAHHBIX HYKJICOTHUA,

Kb Np 1 Np' HE3aBUCUMO MPEACTABISIET COOON OJIMTOHYKJICOTHUAHYIO
HIOCJIEIOBATENbHOCTD, copeprkamyto 0-10 HyKJIEOTHIOB, KOTOPBIE SBISIFOTCS JIHOO
MOAUGULIPOBAHHBIMY, JTHOO HEMOAU(DHULINPOBAHHBIMHY, JINOO NX KOMOUHALIMSIMY,

KaXIbIH Np, Np', Ng U Ng', KAXKIBIA U3 KOTOPBIX MOXKET MPUCYTCTBOBATD MU
OTCYTCTBOBATb, HE3aBUCUMO MPEACTABIISIET COOOH BBICTYNAOMINNA HYKJICOTH,

kel 13 XXX, YYY, ZZZ, X'X'X', Y'Y'Y'u Z'Z'Z' He3aBuCuMO npeacTaBisieT
co0O¥ OZTMH MOTHUB C TPEMsI OIMHAKOBBIMU MOAN(DUKALUSIMH TPEX MOCIEN0BATEIbHBIX
HYKJICOTHJIOB,;

monudukarmu Ny OTIHHaroTes OT Moaupukauu Y, a Monudukanuu Np'
OTJIMYAIOTCS OT MomuduKanuu Y'; u

rae CMbICJIOBAss HUTh KOHBOTMPOBAHA 110 MEHBIIEH MEpPE C OAHUM JIMTAHAOM.

19. JByxuuteBoe cpenctso st RNAi1 mo . 18, rae 1 pasusiercs 0; j paBasiercs 0; 1

paBHsieTcs 1; j paBHsiercs 1; Kak 1, Tak u j paBHseTcst 0 MM Kak 1, Tak U j paBHseTcs 1.

20. JByxuuteBoe cpenctso aisi RNAi1 o m. 18, rae k paBnsiercs 0; | paBusiercs 0;

k paBusiercs 1; 1 pasusiercs 1; xak k, Tak u | pasusiercs O, nnu xak k, tak u | paBasiercst 1.



188
21. JByxuuteBoe cpenctso aisi RNAi1 o . 18, rne XXX sBnsiercst
xoMmiuieMeHTapHbM X' X'X', YYY sBnsercsa kommieMmenTapubM Y'Y'Y' u ZZ7Z sasnsiercs

KOMIUIEMEHTapHbIM Z'Z'Z’.

22.  JIByxnuresoe cpenctso aimst RNAi1 o . 18, rne motus YYY Haxomgurcs B

caiite pacIeriiCHUsA CMBICJIOBON HUTH WJIH psAOOM C HUM.

23. JByxHuteBoe cpenctBo miasi RNAI1 o . 18, roe motuB Y'Y'Y' Haxonures B 11,

12 v 13 DOJIOKEHUAX aHTUCMBICJIOBOI HUTH OT 5'-KOHIIA.

24.  JIsyxauteBoe cpenctso aiasi RNAI mo . 23, rne Y' npencrasisier coboit 2'-O-

METHIL.

25.  JiByxawmreBoe cpenctso st RNAi no . 18, roe popmymna (I1I) mpencraBneHa
dopmynotii (1la):

CMBICJIOBAsL: 5'np-Na-YY Y -Na-ng 3'

AHTUCMBICJIOBAS: 3'np-Na- Y'Y'Y'- Na- ng' 5'  (Illa).

26.  JIiByxamreBoe cpenctno st RNAi no . 18, roe popmymna (I1) mpencraBneHa
¢dopmyoii (I1Ib):

CMBICJIOBAs: S'np-Na-YY Y -No-ZZZ -Na-1ng 3

AHTUCMBICJIOBAS: 3'np-Na- YY'Y'-Nv-Z'Z'Z'- Na-ng' 5 (11Ib)

rae Kaxabiil Np 1 Np' He3aBUCHMO MpencTaBisieT cOO0N OJUTOHYKJICOTHIHYEO

MOCJIeIOBATENIHOCTD, COAEPIKAIIYIO 1-5 MOAU(UIIMPOBAHHBIX HYKJIEOTHIIOB.

27.  JiByxuurteBoe cpenctso mist RNAi no . 18, roe popmyna (III) npencraBneHa

dopmyotii (Illc):
CMBICJIOBASL: S'np -Na—-X XX -Np-YYY -Na-ng3
AHTUCMBICJIOBAS: 3' np-Na- X'X'X'-Np- Y'Y'Y'- Na- ng 5' (Illc)

rae kaxabiii Ny 1 Np' He3aBUCUMO MpencTaBisieT coO0N OJUTOHYKJIEOTHIHYEO

MOCJIEIOBATEIBHOCTD, COAep KAy 1-5 MOTU(UITMPOBAHHBIX HYKJIEOTHIOB.

28.  JiByxamreBoe cpenctso st RNAi no . 18, roe popmymna (I1I) mpencraBneHa
¢dopmymnotii (111d):

CMBICJIOBAs: S'np-Na—XXX-Np-YYY-Np-ZZZ-Na-1nq 3

AHTUCMBICJIOBAS: 3' np-Na- X'X'X'- No-Y'Y'Y'-Np-Z'Z'Z'- Na- ng 5'
(I11d)

rae Kaxnabiii Np 1 Np' He3aBUCHMO MpencTaBisierT coO0H OJMTOHYKJICOTHIHYEO

NIOCJIEIOBATENBHOCTD, COAEPIKAIIYIO 1-5 MOIU(HUIIMPOBAHHBIX HYKJIEOTUIOB, a KaKAbIH Na 1
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N.' He3aBUCUMO IpeACTaBIsIET COOOH OJMIOHYKJIEOTHIHYIO OCIE0BATENbHOCTD,

comepskamyro 2-10 MogupUINPOBAHHBIX HYKJICOTHIIOB.

29.  JIByxnutesoe cpenctso aiust RNAi1 o mobomy u3 nm. 1, 2, 7 u . 18, roe anuna

JABYXHHUTEBOIO y4acTka cocTasiseT 15-30 nap Hyk/I1€0THAOB.

30. JByxuuteBoe cpeactso mist RNAI mo m. 29, rae uinHa IByXHUTEBOTO Y4acTKa
coctasJsieT 17-23 napbl HyKJI€OTUIOB.

31. JByxHuTeBOe cpenctBo aisi RNAI mo m. 29, rae ninHa IByXHUTEBOTO y4acTKa

2

cocrasisieT 17-25 nap HyKJI€OTHAOB.

32. JByxHuTeBOe cpenctso aisi RNAI mo m. 29, rae niinHa IByXHUTEBOTO y4acTKa

2

cocrasisieT 23-27 nap HyKJI€OTUAOB.

33. JByxHuTeBOe cpenctso aist RNAI mo m. 29, rae niinHa IByXHUTEBOTO y4acTKa

2

cocrasisieT 19-21 napsl HyKJI€OTHIOB.

34. JByxHuTeBOe cpenctso aist RNAI mo m. 29, rae niinHa IByXHUTEBOTO y4acTKa

2

cocrasisieT 19-23 napsl HyKJI€OTHIOB.

35.  JIByxHuteBoe cpeactso it RNAI1 no n. 29, rae mnHa IByXHUTEBOTO y4acTKa

2

cocrasisieT 21-23 nmapbl HyKJIEOTHIOB.

36. JByxuuteBoe cpenctso st RNAi o mobomy w3 nm. 1, 2, 7 un. 18, roe

KaX1asl HUTb copepskut 15-30 HykIeoTuaos.

37. JByxHuTeBOe cpenctBo aisi RNAI o modomy w3 nim. 1, 2, 7un. 18, roe

Kakaast HUTb cofep kUt 19-30 HyKk1eoTU10B.

38.  JIByxHuteBoe cpeactso st RNAI1 mo n. 18, rae monupukaumm HyKJI€OTHIOB
BbIOpaHsbI u3 rpymmsbl, coctosmed n3 LNA, CRN, cET, UNA, HNA, CeNA, 2'-MeTokcHsTHIIA,
2'-O-ankuna, 2'-O-amnmuna, 2'-C-amuna, 2'-dropa, 2'-ne30kcH, 2'-ruipoKCUiIa U ux

KOMOUWHALUHA.

39.  JIsyxHuteBoe cpeactso st RNAI1 no n. 38, rae Monnukanmy HyKJI€OTUIOB

NPEACTaBIBIIOT co00i 2'-O-meTri- unn 2'-¢prop-Mmonudukanum.
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40. JByxHuTeBOoe cpenctso aisi RNAI1 mo mobomy u3 mm. 7, 13 . 18, roe
JIUTAHAOM SIBJISIETCS] OJHO MJIM HECKOJIBKO Mpomn3BoaHbIX GalNAC, npucoequHeHHBIX

NOCPEACTBOM ABYXBAJICHTHOTO UJIU TPEXBAJICHTHOI'O PAa3BCTBJICHHOI'O JIMHKEDA.

41.  JIByxnuresoe cpenctso miust RNAi1 o mobomy u3 . 7, 13 un. 18, rae nurann

IpenCcTaBisieT coOoi

AcHN A S
Ho OH
.y I
HO O\/\/\H/N/\/\N o)
AcHN 3 H H

42.  JIsyxauteBoe cpenctso a1t RNAI1 mo mobomy u3 . 7, 13 u . 18, roe nurann

MIPUCOEANHEH K 3'-KOHIy CMBICJIOBON HUTH.

43.  JiByxamureBoe cpenctso 1iisi RNAi1 no . 42, rae cpenctso mist RNAI

KOHBIOTUPOBAHO C JIMTAHAOM, KaK IMOKa3aHO Ha CJ'IeI[YIOH.IeI\/'I CXCMC!

rae X npeacrasisier coboit O wm S.

44, JByxHuTeBoe cpenctso aist RNAI1 mo mobdomy m3 nm. 1, 2, 7un. 18, roe
ykazaHHoOe cpencTBo it RNA1 TONOTHUTENBHO CONEPKUT IO MEHBIIEH Mepe OIHY

dbocdoporroaTHyro WiH MeTUIPOCHOHATHYIO MEKHYKIICOTHIHYIO CBSI3b.

45.  JIsyxauresoe cpenctso aimst RNAI o . 44, rne ¢pocdopornoarHas uimm

meTochoHaTHAS MEKHYKIICOTUIHAS CBSI3b HAXOAUTCS Ha 3'-KOHIIE OJTHON HUTH.
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46. JByxuuteBoe cpenctso miist RNAI1 o m. 45, rae yka3aHHasi HUTb SIBJISIETCSI

AHTUCMBICJIOBOU HUTHIO.

47. JByxuuteBoe cpeactso 11t RNAI1 no . 45, rae yka3aHHasi HUTh SIBJISETCS

CMBICJIOBOM HHUTBIO.

48.  JIsyxuuteBoe cpenctso aiasi RNAI o . 44, roe dpocopornoarHas uiu

meTrhochOoHATHAS MEKHYKIICOTHIHAS CBSI3b HAXOAUTCS Ha 5'-KOHIIE OJTHOM HUTH.

49. JByxHuTeBOoe cpenctso aisi RNAI no m. 48, rae ykasaHHasi HUTD SIBJISIETCSI

AHTUCMBICJIOBOU HUTBIO.

50.  JIByxuureBoe cpeactso mist RNAI no n. 48, rue yka3aHHasi HUTh SIBJISIETCS

CMBICJIOBOU HUTBIO.

51.  JsyxuuteBoe cpeactso 1t RNAIL no . 44, rae pocdoporuoatHast nim
MeTuipochOoHATHAST MEXKHYKIICOTHIHAS CBA3b HAXOAHUTCS KaK Ha 5'-, Tak M Ha 3'-KOHIIE OHOM

HHTH.

52. JByxuuteBoe cpenctso aist RNAI1 o . 51, rae yka3aHHasi HUTD SIBJISIETCSI

aHTUCMBICJIOBOU HUTHIO.

53. JByxuuteBoe cpenctso aisi RNAI o m. 44, rae ykasaHHOe CPeACTBO IS

RNAI conepxut 6-8 GocopoTHOATHBIX MEKHYKICOTHAHBIX CBSA3EH.

54. JByxHuTeBOE cpenctBo miasi RNAI o m. 53, rae aHTUCMBICIIOBAsi HUTh
comepxuTt Be hochopoTHOaTHBIE MEKHYKICOTHIHBIE CBSI3U HA 5'-KOHIIE U JIBE
dochopoTroaTHbIE MEKHYKJICOTUAHBIE CBA3H HA 3'-KOHLIE, & CMBICJIOBAsi HUTh COAEPIKUT 110
MeHbIIel Mepe 1Be hochopoTHOaTHBIE MEKHYKIICOTHIHBIE CBsI3U TMOO Ha 5'-KOHIE, MO0 Ha

3'-KOHILIE.

55.  JIByxuureBoe cpeactso mis RNAI no mobomy w3 nm. 1, 2, 7 u . 18, rue mapa
OCHOBaHUi1 B | MOJIO’keHNH OT 5'-KOHLIA AaHTUCMBICIIOBON HUTHU AYIUIEKCA SIBJISIETCS TApOon

ocuosanuii AU.

56.  JIByxuureBoe cpeactso mist RNAI mo n. 18, rune Hykieoruabl Y umerot 2'-

¢dTop-monudpuKkanuro.

57.  syxuuteBoe cpeactso st RNAI1 o n. 18, roe nykneoruns! Y’ umerot 2'-O-

METHJI-MOU(UKALIHIO.



192

58.  JIByxuureBoe cpeactso mist RNAi1 mo . 18, rme p' > 0.

59.  JIByxuureBoe cpeactso mist RNAi mo . 18, rme p' = 2.

60.  JIByxuuteBoe cpeactso mist RNAimomn. 59, rneq'=0,p=0,q=0,a

BBICTYNAIOIINE HYKJICOTUBI p' SIBIIAIOTCS KOMILJIEMEHTapHbIMU LiesieBoi mRNA.

61.  JIByxuuteBoe cpeactso st RNAimomn. 59, rneq'=0,p=0,q=0,a

BBICTYTIAIOIINE HYKJIEOTUABI P' HE SIBJISIFOTCS] KOMIUIEMEHTapHbIMH LiefieBoil mRNA.

62. JByxHuTeBOE cpenctBo mist RNAI mo m. 59, rae cMbICIoBasi HUTh COAEPIKHUT B
o0meli CIOKHOCTH 21 HYKJIEOTHA, & AHTUCMBICJIOBAsI HUTh COAEPKUT B OOIIeH CIOXKHOCTH 23

HYKJIEOTHJA.

63.  JIByxHureBoe cpeactso mist RNAI mo mobdomy u3 mim. 58-62, rine mo MeHbIe

Mepe OZIMH Np' CBSI3aH C COCEAHUM HYKJICOTHIOM MOCpencTBoM (GocdopoTroaTHOI CBs3H.

64. JByxuureBoe cpenctso aist RNAI1 o m. 63, rie Bce np' CBA3aHbI C COCETHUMHU

HYKJIEOTHIIAMH TIOCPenCcTBOM (ocPOpOTHOATHBIX CBSI3EH.

65.  JIByxuureoe cpeactso mist RNAI o mobomy uz nim. 1, 2, 7 u . 18, rue
ykazaHHoe cpenctBo Uit RNAI BbiOpaHo u3 rpynmsl cpencts 1t RNAI, npuBeeHHBIX B

onHOI u3 Tabmuu 3,4, 5,6 u 7.

66. JByxHuTeBOE cpenctBo mist RNAI o m. 7 uiu m. 18, rae ykasaHHOe CpeACcTBO
st RNAI BeiOpano u3 rpymibl, cocrositneit uz AD-63851, AD-63820, AD-63853, AD-63839,
AD-63854, AD-63855 u AD-63886.

67. JIByxHUTEBOE CpencTBO st RNAI1 1 MHrHOMpPOBaHUS SKCIIPECCHH
kerorekcoknHasbsl (KHK),

7l YKa3aHHOE ABYXHUTEBOE CpencTBO Iisi RNA1 COMEp:KUT CMBICIIOBYEO HUTh U
AHTUCMBICJIOBYEO HUTh, 00pa3yroIIie JByXHUTEBOH Y4aCTOK,

r7ie YKa3aHHasi CMbICJIOBAsi HUTh COAEPIKUT MO MEHbIIEH Mepe 15 CMeKHBIX
HYKJICOTHIOB, OTJIMYAIOLINXCST HE Oosiee 4eM 3 HyKJIeOTHIaMU OT JTF000H U3 HYKJICOTHIHBIX
nocnenosatenpbHocTet SEQ ID NO:1, SEQ ID NO:3 unu SEQ ID NO:5, a ykazanHast
AQHTUCMBICJIOBAst HUTh COAEPKUT 110 MEHBbIIEH Mepe 15 CMeXKHBIX HYKJIEOTUI OB,
OTJIMYAOIIUXCS He OoJiee ueM 3 HYKJIIEOTUAAMH OT HYyKJICOTHUAHBIX MTOCIIeI0BATEIbHOCTEH
SEQ ID NO:2, SEQ ID NO:4 unu SEQ ID NO:6,
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7€ MPaKTHYECKH BCE HYKJICOTUABI YKA3aHHON CMBICIIOBON HUTH UMEIOT
MOU(UKALMIO, BEBIOPAHHYIO U3 TPYIIEL, cocTosied u3 2'-O-merun-moauduxanyu u 2'-¢rop-
MOIU(UKALHH,

7€ YKa3aHHasi CMBICIIOBAasl HUTh COAEPAKUT ABe (POCHOpOTHOATHBIE MEKHYKIIEOTHIHBIE
CBSI3H Ha 5'-KOHIIE,

i€ MPaKTHYECKH BCE HYKJICOTUAbI YKA3aHHONW aHTUCMBICIIOBOM HUTH UMEIOT
MoAM(UKALMIO, BBIOPAHHYIO U3 IPYMIIBL, cocTosmen u3 2'-O-merun-monudukanuu u 2'-¢grop-
MOIU(PUKALH,

T7ie YKa3aHHAasi aHTHCMBICIIOBAsI HUTh CONEPIKUT 1Be (pochopoTnoaTHeie
MEKHYKJIEOTUAHBIE CBS3H Ha 5'-KOHLE U B (POCPHOpPOTHOATHBIE MEKHYKIICOTHIHBIEC CBSI3U HA
3'-xoHIIE, U

7€ YKa3aHHAasi CMBICJIOBAasl HUTh KOHBIOTHPOBAHA C OTHUM HJTH HECKOJIbKUMH
npon3BonHbIMU GalNAC, MpHCOeTMHEHHBIMH MTOCPEICTBOM PA3BETBICHHOTO IBYXBAJIEHTHOTO

WJIM TPEXBAJIEHTHOIO JIMHKepa Ha 3'-KOHIIE.

68.  JIByxuureBoe cpenctso aist RNAI no . 67, rae Bce HyKJI€OTH bl YKa3aHHOM
CMBICJIOBON HUTH U BCE HYKJIEOTH/IbI YKa3aHHON aHTUCMBICIIOBOM HUTH UMEIOT

MONU(UKALIHIO .

69.  JIByxHureBoe cpeactso mist RNAIL, cnocobHOe MHIHONPOBAThH SKCITPECCHIO
kerorekcoknHasel (KHK) B kneTke, roe ykazanHoe nByxHUTeBoOe cpenctno st RNAI
COZIEPKUT CMBICJIOBYIO HUTbh, KOMINIEMEHTAPHYIO aHTUCMBICIIOBON HUTH, TJI€ YKa3aHHas
AHTUCMBICJIOBAsI HUTh COAEPKUT y4aCTOK, KOMIUIeMeHTapHbIl yactTu mRNA, konupyromiei
KHK, rae amuHa Ka)Ka0i HUTH COCTABIISIET OT MpuOan3nuTenbHo 14 no npubnusurenbao 30
HYKJICOTHJIOB, I/Ie YKa3aHHOE IByXHUTEBOE cpeacTBo s RNAI npencrasneHo ¢popmyioi
(I10):

CMBICJIOBAST: 5'1p-Na-(X X X) i-No-Y Y Y -No-(Z Z Z)j-Na- ng 3'

AHTUCMBICIIOBAS: 3 np-No-(X'X'XW-No'-Y'Y'Y'-No'-(Z'Z'Z")-Ni'- ng' 5'
(11II)

rae

Kax bl U3 1, |, k u | He3aBucumo pasusercs O win 1

KaXabli U3 p, p', q U q' He3aBUCUMO paBHsieTcs 0-6;

kax b Na 1 Na' He3aBHCUMO MPEACTABIISIET COOON OJIMTOHYKJIEOTHIHYEO
MOCJIEIOBATEIBHOCTD, coaep KAyt 0-25 HYKJI€OTHIOB, KOTOPbBIE SIBJISIFOTCS JINOO
MOIU(PHUIMPOBAHHBIMY, THOO HEMOAU(PUIIMPOBAHHBIMY, THOO NX KOMOMHALIUSIMH, TIPH 3TOM
Ka’k71asi IOCJIe0BaTEIbHOCTD COJEPKUT MO MEHbLIEeH Mepe J1Ba HEOJJUHAKOBO
MOIU(PHUIIMPOBAHHBIX HYKJICOTHA,

Kkaxxabiid Ny 1 Np' HE3aBUCHMO MPEACTABIISIET COOON OJIMTOHYKJICOTHUIHYIO
MOCJIEIOBATENIBHOCTD, coaepkainyo 0-10 HyKJI€OTHIOB, KOTOPbIE SIBJISIFOTCS JINOO

MOIU(PHUIIMPOBAHHBIMY, THOO HEMOAU(PHUIIMPOBAHHBIMY, JTHOO UX KOMOMHALIUSAMY,
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KaXKIBIHA Np, Np', Ng ¥ Ng', KOKABIA U3 KOTOPBIX MOXKET MPUCYTCTBOBATh MIIN
OTCYTCTBOBATh, HE3ABHCHUMO MPENCTABISIET COOOH BBICTYNAIOLINN HYKICOTUT,

kbl 3 XXX, YYY, ZZZ, X'X'X", Y'Y'Y'u Z'Z'Z' ne3aBucuMo npeacTaBisieT
co00it OMH MOTHUB C TPEMsI OJMHAKOBBIMH MOAMMUKALMSAMHU TPEX MOCIEAOBATEIbHbIX
HYKJIEOTU/IOB, U rie MoaupuKamu siBisitoTes 2'-O-metwn- uim 2'-grop-monudukanusamu;

mMoaudukarmu Np OTIHYAIOTCs 0T Moaudukarmu Y, a mogudukarmu Np'
OTJIMYAIOTCsI OT Moaudukauuu Y'; u

rae CMbICJIOBAass HUTh KOHBIOTHPOBaHa 110 MEeHbIIIEH MEpPE C OOHUM JIMTaHOOM.

70.  JiByxHurteBoe cpenctro st RNAI, cnocoOHOe MHIHOMPOBATH SKCITPECCUIO
kerorekcoknHasbl (KHK) B kieTke, rae ykazaHHOe IByXHUTEBOE cpencTBo st RNAI
COIEPIKHUT CMBICJIOBYIO HUTh, KOMIUIEMEHTAPHYIO AaHTUCMBICJIOBON HUTH, TA€ YKa3aHHAS
AHTHCMBICJIOBAasl HUTh COAEPIKUT y4acTOK, KoMILUIeMeHTapHbIil yacti mRNA, koaupyroien
KHK, rne amuHa KaIo0i HUTH COCTABIISIET OT MpuOIH3uTeNbHO 14 1o mpudausutensHo 30
HYKJICOTHJIOB, T€ YKa3aHHOE ABYXHHUTEBOE cpeacTBo Miisi RNAI1 npencrasieHo Gopmyoi
(I1D):

CMBICJIOBAST: 5'1p-Na-(X X X) i-Np-Y Y Y -No-(Z Z Z)j-Na- ng 3'

AHTUCMBICJIOBAS: 3 1np"-Na-(X'X'XN-No'-Y'Y'Y'-No'-(Z'Z'Z")-Na"- ng' §'
(1II)

rae

KaXxbld u3 1, |, k u 1 He3aBucumo pasusercs: O win 1

KaXIbIH Np, Ng U Ng', KOKIBIA U3 KOTOPHIX MOXKET MPUCYTCTBOBATh MIIH OTCYTCTBOBATh,
HE3aBUCHMO MPENCTABISET COOOM BBICTYMAIOIIUI HYKJICOTH],

KaXXJIbIH U3 P, q U ' He3aBUCUMO paBHsieTcs 0-6;

np' > 0, IpU 3TOM 1O MeHbILEH Mepe OIUH Np' CBSA3aH C COCEAHUM HYKJIEOTHUIOM
nocpenctsoM GochopoTHOaTHON CBSI3H,

Kaxabid Na 1 Na' HE3aBHCUMO MPEACTABIISIET COOON OJIMTOHYKJIEOTHAHYEO
MOCJIEIOBATENIBHOCTD, coaepkainyro 0-25 HYKJI€OTHIOB, KOTOPbIE SIBJISIFOTCS JINOO
MOIU(PHUIIMPOBAHHBIMY, THOO HEMOIU(PUIIMPOBAHHBIMH, JTHOO UX KOMOMHALIUSIMHE, TIPH 3TOM
Ka)1as TIOCJIEAOBATENIbHOCTD COAEPIKUT TI0 MEHBLIEH Mepe J1Ba HEOAHMHAKOBO
MOIU(PHUIIMPOBAHHBIX HYKJICOTHA,

Kb Np v Np' HE3aBUCUMO MPEACTABIISIET COOON OJIMTOHYKJIEOTHIHYEO
MOCJIEIOBATEIBHOCTD, coaepkainyro 0-10 HYKJI€OTHIOB, KOTOPBIE SIBJISIFOTCS JINOO
MOIU(PHUIIMPOBAHHBIMY, THOO HEMOAU(PHUIIMPOBAHHBIMY, JTHOO UX KOMOWHALMSIMH,

kil 13 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' 5He3aBUCUMO NPEeACTaBISIET
co0o¥ OZTMH MOTHUB C TPEMsI OIMHAKOBBIMU MOAM(UKALIUSAMH TPEX TOCIEA0BATEIbHBIX
HYKJIEOTHZIOB, U r7e Moaudukaunu sisttorces 2'-O-metui- nim 2'-prop-MonnupuKanusmu;

monudukarmu Np oTIudaroTest oT Moaupukauuu Y, a Monudukaun Np'
OTJIMYAIOTCS OT MOomudUKau Y'; U

rae CMbICJIOBAsi HUTb KOHBIOTMPOBAaHa 110 MEHbIIeHl MEpPE C OAHUM JIMTAaHAOM.
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71.  JAByxamreBoe cpenctno st RNAI, criocoOHOe MHIHONPOBATh SKCITPECCHIO
kerorekcoknHasbl (KHK) B kieTke, raoe ykazaHHOe IByXHUTEBOE cpencTBo s RNAI
COZIEP>KUT CMBICIIOBYIO HUTb, KOMIJIEMEHTAPHYIO AaHTUCMBICJIOBON HUTH, TA€ YKa3aHHAs
AHTHCMBICJIOBAsl HUTb COAEPIKUT y4aCTOK, KOMILIeMeHTapHbIil yacTi mRNA, koaupyoomen
KHK, rae anuHa Ka)Xaoi HUTH COCTABISIET OT NpuOIn3uTeabHo 14 no npubausurensHo 30
HYKJICOTHJIOB, I/Ie YKa3aHHOE IByXHUTeBOE cpeacTro st RNAI npencrasieHo Gpopmyioi
(I1D):

CMBICJIOBAST: 5'1p-Na-(X X X)i-No-Y Y Y -No-(Z Z Z)j-Na- ng 3'

AHTUCMBICIIOBASI: 3 np-No-(X'X'XW-No'-Y'Y'Y'-No'-(Z'Z'Z")-Ni'- ng' 5'
(11II)

rae

Kax bl U3 1, |, k u | He3aBucumo paBusiercs O umm 1;

KQKJIBIH Np, Ng U Ng', KOKIBIA U3 KOTOPBIX MOXKET MPUCYTCTBOBATH HITH
OTCYTCTBOBATh, HE3aBUCHUMO MPEACTABISIET COOOH BBICTYNAO NN HYKIJICOTH,

KaX/bli U3 p, q U q' He3aBUCUMO paBHsieTcs 0-6;
np' > 0, IpU 3TOM O MEHbIIEH Mepe OAMH Np' CBSA3aH C COCETHUM HYKIICOTHAOM
nocpenctsoM GpochopoTHOATHOH CBSI3H,

Kaxabid Na 1 Na' HE3aBHCUMO MPEACTABIISIET COOON OJIMTOHYKJICOTHIHYIO
MOCJIEIOBATEIBHOCTD, coaepKainyo 0-25 HYKJI€OTHIOB, KOTOPbBIE SIBJISIFOTCS JINOO
MOIU(PHUIMPOBAHHBIMY, THOO HEMOAU(PHUIUPOBAHHBIMH, THOO UX KOMOMHALMSIMHE, TIPU 3TOM
Ka/1as IIOCJIEA0BATENIbHOCTD COAEPKUT T10 MEHBLIEH Mepe J1Ba HEOAMHAKOBO
MOIU(PHUIIMPOBAHHBIX HYKJICOTUA,

Kaxbiid Np 1 Np' He3aBUCUMO TpEACTaBIIsieT COOO0H OJUTOHYKJIEOTHIHYIO
IIOCJIEIOBATENIbHOCTD, copeprkamyto 0-10 HyKJIEOTHIOB, KOTOPBIE SBILIFOTCS JINOO
MOIU(PHUIIMPOBAHHBIMY, JTHOO HEMOIU(PHUIIMPOBAHHBIMY, JTHOO X KOMOMHALUSIMH;

kbl i3 XXX, YYY, ZZZ, X'X'X', Y'Y'Y' u Z'Z'Z' nHe3aBUCUMO NIPEACTABIISIET
co0O¥ OZTMH MOTHUB C TPEMsI OIMHAKOBBIMU MOAU(DUKALIUSIMH TPEX MOCIEA0BATEIbHBIX
HYKJICOTHZIOB, U r1e Moaupukauuu siBisttorcest 2'-O-metui- nin 2'-pTop-MonnupuKanusMu;

mMonudukarmu Ny OTIHHar0TCs OT Moaupukauuu Y, a Monudukaun Np'
OTJIMYAIOTCS OT MomuduKanuu Y'; u

I7Ie CMBICIIOBAsI HUTh KOHBIOTUPOBAHA MO MEHBIIEH Mepe ¢ OAHHUM JIMTAHIOM, T1e
JIMTaHIIOM SIBJSIETCS OJJHO WJIM HECKOJIbKO Npomn3BoAHBIX GalNAC, mprucoeTnHEHHBIX

MOCPEACTBOM ABYXBAJCHTHOTO UJIU TPEXBAJICHTHOI'O PAa3BCTBJICHHOTO JIMHKEPA.

72.  JAByxamrteBoe cpenctno st RNAI, crnocoOHOe MHIHONPOBATh SKCITPECCHIO
kerorekcoknHasel (KHK) B kneTke, rae ykazanHoe IByXHUTEBOe cpencTno st RNAi
COZIEPKUT CMBICJIOBYIO HUTbh, KOMILIEMEHTAPHYIO AHTUCMBICIIOBON HUTH, TJI€ YKa3aHHas
AHTUCMBICJIOBAsI HUTh COAEPKUT yUaCTOK, KOMIUIeMeHTapHbIl yactTu mRNA, konupyromiei

KHK, rne amuHa kaxmoi HUTH COCTaBJIsIET OT MpuOIn3uTesibHO 14 no npudnusurensHo 30
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HYKJICOTHJIOB, A€ YKa3aHHOe ABYXHUTEBOE cpeacTno 1iisi RNAI1 npencrasieno gpopmyoi
(11D):

CMBICJIOBAST: 5'1np-Na-(X X X) i-Np-Y Y Y -No-(Z Z Z)j-Na- ng 3'

AHTUCMBICIIOBASI: 3 np"-Na-(X'X'X-No'-Y'Y'Y'-No'-(Z'Z'Z")-Ni'- ng' §'
(III)

rae

KaX[Iblid U3 1, j, k 1 | He3aBucumo pasusiercs 0 wim 1;

KaXIIbIH Np, Ng U Ng', KAKIBIA U3 KOTOPBIX MOXKET IMPUCYTCTBOBATH HJIH
OTCYTCTBOBATb, HE3ABUCUMO MPEACTABIISIET COOOM BbICTYMAIOLINI HYKJICOTHN,

KaXbIH U3 p, q U q' He3aBUCUMO paBHsieTcs 0-6;
np' > 0, IPU 5TOM O MEHbIEH Mepe OJIUH Np' CBSI3aH C COCEAHUM HYKJIEOTHIOM
nocpenctsoM GpochopoTHOATHON CBSI3H,

kax b Na 1 Na' HE3aBHCUMO MPEACTABIISIET COOOM OJIUTOHYKJICOTHIHYIO
MOCJIEIOBATEIBHOCTD, coaepKaiyro 0-25 HYKJI€OTHIOB, KOTOPbBIE SIBJISIFOTCS JINOO
MOIU(PHUIMPOBAHHBIMY, THOO HEMOAU(PUIIMPOBAHHBIMH, THOO NX KOMOMHALIUSIMHE, TIPH 3TOM
Ka)/1as TIOCJIEAOBATENIbHOCTD COAEPIKUT 110 MEHBLIEH Mepe J1Ba HEOAHMHAKOBO
MOIU(PHUIIMPOBAHHBIX HYKJICOTHA,

Kb Ny 1 Np' HE3aBUCUMO MPEACTABIISIET COOON OJIMTOHYKJICOTHIHYEO
MOCJIEIOBATEIBHOCTD, coaepkainyro 0-10 HYKJI€OTHIOB, KOTOPBIE SIBJISIFOTCS JINOO
MOIU(PHUIMPOBAHHBIMY, THOO HEMOAU(PHUIMPOBAHHBIMY, JTHOO NX KOMOUHALUSIMH,

kbl 3 XXX, YYY, ZZZ, X'X'X", Y'Y'Y'u Z'Z'Z' ne3aBucuMo npeacTaBisieT
co0OM OZIMH MOTHUB C TPEMsI OIMHAKOBBIMU MOAN(DUKALUSAMH TPEX MOCIEN0BATEIbHBIX
HYKJIEOTHZIOB, U r7ie Moaudukanuu sBistorces 2'-O-metui- nim 2'-prop-MonupuKausamu;

moaudukarmu Np OTIHYAIOTCst 0T Moaudukarmu Y, a Mogudukarmm Np'
OTJIMYAOTCS OT Moaudukanuu Y';

I7Ie CMBICJIOBAsI HUTh COJEPIKHUT MO MeHbIIEeH Mepe onHy (HochOpOTHOATHYO CBSI3b,

rae CMbICJIOBAA HUTb KOHBIOTHPOBaHa 110 MEHBIIEHN MEpPE C OOHUM JIMTAaHOOM, TA€
JIUTaHOOM SBJIACTCA OOHO UM HECKOJIBKO ITPOU3BOAHBIX GalNAc, MPUCOCAUHEHHBIX

MOCPEACTBOM ABYXBAJCHTHOTO UJIU TPEXBAJICHTHOI'O Pa3BCTBJICHHOT'O JIMHKEPA.

73.  JiByxamrteBoe cpenctro st RNAI, crnocoOHOe MHIHOUPOBATH SKCITPECCHIO
kerorekcoknHasbl (KHK) B kieTke, rae ykazaHHOe IByXHUTEBOE cpencTBo st RNAI
COZIEPKUT CMBICJIOBYIO HUTh, KOMILIEMEHTAPHYIO aHTUCMBICIIOBOM HUTH, II€ YKa3aHHAs
AHTUCMBICJIOBAsI HUTh COAEPKUT YUaCTOK, KOMIUIEMeHTapHbIl yactTu mRNA, konupyroriei
KHK, rne amuHa KaXI0i HUTH COCTaBIISIET OT NpuOIM3uTenbHo 14 1o mpudnausurensHo 30
HYKJICOTHJIOB, TA€ YKa3aHHOE ABYXHHUTEeBOE cpencTBo 1iisi RNAI1 npencrasieno Gopmyioi
(II0):

CMBICJIOBAs: 5'np-Na-Y Y'Y -Na-ng 3

AHTHCMBbICJIOBAsI: 3 np-Na- Y'Y'Y'-Ny-nq' 5" (Illa)
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rae
KaXIIbIH Np, Ng U g, KOKIBIA U3 KOTOPBIX MOXKET IMPUCYTCTBOBATD MU
OTCYTCTBOBATh, HE3aBUCHUMO NPEACTABIISIET COOOH BBICTYNAO NN HYKJIEOTHU,
KaXAbIH U3 p, q U q' He3aBUCUMO paBHsieTcs 0-6;
np' > 0, Mpu 5TOM IO MEHbIIEH Mepe OMH Np' CBSI3aH C COCEAHUM HYKJIEOTHAOM
nocpeacTsoM GochopoTHOATHOM CBSI3Y;
kaxabiil Na 1 Na' He3aBHCHUMO MpeacTaBisieT cOO0H OJIMIOHYKIEOTHAHYIO
MOCJIEIOBATEIBHOCTD, coaepkainyro 0-25 HYKJI€OTHIOB, KOTOPbIE SIBJISIFOTCS JINOO
MOIU(PHUIMPOBAHHBIMY, THOO HEMOIU(PUIIMPOBAHHBIMH, JTHOO UX KOMOMHALIUSIMHE, TIPH 3TOM
Kak71asi MOCJIe0BaTeIbHOCTD COIEPKUT MO MEHbLIEH Mepe 1Ba HEOIMHAKOBO
MOIU(PHUIIMPOBAHHBIX HYKJICOTHA;
kb 13 YYY 1 Y'Y'Y' He3aBUCHMO TIpeICTaBIIsieT COOOH OMMH MOTHUB C TPEMsi
OJMHAKOBBIMH MOJU(UKALMSIMUA TPEX MOCIE0BATEIbHBIX HYKJICOTHIOB, U Te MOAU(UKALIUH
ABISOTCS 2'-O-MeTni- wm 2'-gprop-moguduxamsmy,;
I7I€ CMBICIIOBAsI HUTh CONEPIKUT IO MEHbIel Mepe onHy (HoCchOpOTHOATHYIO CBSI3b, U
I7le CMBICJIOBAasl HUTh KOHBIOTUPOBAHA 110 MEHbLIEH Mepe C OAHUM JIMTaHI0M, I7ie
JIMTaHIOM SIBJSIETCS OJJHO MJIM HECKOJIBKO NMpon3BoAHbIX GalNAC, mpucoeqnHeHHbIX

MOCPEACTBOM ABYXBAJCHTHOTO UJIU TPEXBAJICHTHOI'O PAa3BCTBJICHHOTO JIMHKEPA.

74.  JAByxaureBoe cpenctso st RNAI, cogeprkainee cpencrsa miist RNAG,

npuBeNeHHbIe B TF0OOM u3 Tabmun 3,4, 5,6 u 7.

75.  Kuertka, conepainasi IByXHUTeBOE cpencTBo Ayt RNAI no nmodomy u3 . 1,
2,7, 18, 67 u . 69-74.

76. BexTop, konupyoomuil N0 MeHblIeH Mepe OJHY HUTh ABYXHUTEBOI'O CPEACTBA
st RNAI, rae ykazaHHOe IByXHHUTEBOE cpeacTBo st RNAI comepKUT y4acTok
KOMILJIEMEHTAPHOCTH 1O MeHblel Mepe k uactu mRNA, koaupyromel KeToreKCOKHHa3y, rie
JUTMHA YKa3aHHOTO IBYXHUTEBOTO cpeactra st RNAI cocrasisier 30 map OCHOBaHMIA UITH
MeHee, 1 I'7le YKa3aHHOe ABYXHHUTeBOE cpeacTBo 11t RN A1 LeneHanpaBieHHO BO3AEHCTBYET

Ha ykazaHHyro mRNA ans paciiernyieHus.

77. Bexrop no n. 76, rae AnMHA y4acTKa KOMIJIEMEHTAPHOCTH COCTABIISAET MO

MEHbIIEH Mepe 15 HyKJIeoTua0B.

78.  Bekrtop no n. 76, rae AuHa y4acTka KOMIJIEMEHTApHOCTH COCTaBJIsIET OT 19 1o

21 nykneoruna.

79.  Knerka, conepxxainasi BeKTop 1o 1. 76.
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80.  dapmareBTHUECKAsT KOMITO3UIUS, COAEpPKAINAsT IBYXHUTEBOE CPEICTBO IS
RNAI no mrobomy u3 mm. 1, 2, 7, 18, 67 u . 69-74, npu 5TOM KOMIIO3ULIAS CONEPKUT
CPEICTBO Ha OCHOBE MOIU(ULIMPOBAHHOTO AHTUCMBICJIOBOTO MOJIMHYKJIEOTHAA 110 1. 14 nimu

BEKTOp 1o 1. 76.

81.  dapmauerTuyeckas komro3unus 1o m. 80, rae AByXHUTEBOE CPEACTBO IJIs
RNAI BBOzsIT B HEOY(hepHOM pacTBOpe.

82.  ®apmaneBTHyecKas KOMNo3unus o 1. 81, rae ykazaHHbIH HEOypepHbIi

pacTBOp MpeACTaBisieT CO00M (HU3MOJOTHUECKHI PACTBOP HITH BOIY.

83.  ®apmaneBTuyeckas KoMrno3uuus 1o 1. 80, rae ykasaHHOe ABYXHUTEBOE

cpenctso st RNAi BBozmsT ¢ Oy epHBIM pacTBOPOM.

84. dapmareBTHIeCKasi KOMITIO3ULIUSA 110 1. 83, Te ykasaHHbIi OydepHbIil pacTBOP

COIIEPIKUT alleTaT, [IUTPAT, MPOJIaMHUH, kKapOoHaT win GochaT Wik OOy MX KOMOWMHALIHIO.

85.  dapmaneBTHUeCcKas KOMIO3UIMA 1O 1. 84, rae yka3zaHHbIN Oy(depHbIi pacTBOp

npencrasisier codoit pocharHo-coneroit Oydepusiii pactsop (PBS).

86.  Cmocob marndbuposanus skcripeccuu kerorekcoknHasel (KHK) B knetke, nmpu

5TOM CHOCOO BKIJIIOUYAET

(a) npuBeneHue KJIETKU B KOHTAKT C ABYXHUTEBBIM cpeacTBoM it RNAI no
mobomy w3 mm. 1, 2, 7, 18, 67 u . 69-74, dpapmaiieBTHUECKOM KOMITO3ULUEH 1O JTI000MY 13
nn. 14-16 u . 80-85, xommo3uuuel, coaepkaliel CpeacTBO Ha OCHOBE
MOIU(PHUIIMPOBAHHOTO AHTHCMBICIIOBOTO MOJUHYKJIEOTHAA 1O 1. 17 wiu BekTop 1o 1. 76; u

(b) mognep:kaHvie KIETKH, TOJYYESHHON Ha CTaauu (a), B TEYCHHE BPEMEHH,
I0CTaTOYHOTO [Tt paspymenus: TpaHckpunta mRNA rena KHK ¢ nHrubupoBanuem tem

cambiM 3kcrpeccun reHa KHK B knetke.

87.  Cmocod mo n. 86, rae yka3zaHHas1 KJIETKa HAaXOAHUTCS B CyOBEKTe.

88.  Cnocob mo m. 87, rae cyObeKTOM SIBJISIETCS YEJIOBEK.

89.  Cnocob mo m. 88, roe cyOBeKT cTpanaer ot 3a00JIeBaHus, ACCOLMUPOBAHHOTO C
KETOreKCOKMHA30M.

90.  Cmnocob no mobomy u3 m. 86-89, rae skcnpeccust KHK uarnbupyercs nmo
MeHbIIeH Mepe Ha npuonu3uTeabHo 30%, Ha npudnusuTensHo 40%, Ha MPUOIU3UTENBHO

50%, Ha opubnusurensbHo 60%, Ha npudausurenbHo 70%, Ha npudnuszurenbHo 80%, Ha
2 2 2 2
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npubnusuTensHO 90%, Ha mpubausuTenbHo 95%, Ha npubnusuTensHo 98% nnn Ha

npubnuzutensHo 100%.

91.  Cmocob nedenust CyObeKTa C HapyLUIEHHEM, aCCOLIMHPOBAHHBIM C
kerorekcokunnasoit (KHK), Bkirouaroiuii BBeieHne CyObeKTy TepaneBTHUECKH
3¢ (eKTUBHOTO KOJIMYECTBA IBYXHUTEBOro cpencta st RNAi o mobdomy u3 mm. 1, 2, 7, 18,
67, 69-74, hapmarieBTHUECKONH KOMIO3ULMHK 1O Jirobomy u3 . 14-16 u . 80-85,
KOMITO3UIMH, COIEpKaIel CPENCTBO Ha OCHOBE MOAU(DUITHPOBAHHOTO AHTHCMBICIIOBOTO
MOJIMHYKJIEOTH 1A T10 T1. 17 Wik BEKTOP MO M. 76, OCYLIECTBIIsIS, TAKUM 00pa3oM, JIeUeHUe

YKa3aHHOTO CyOBbeKTa.

92.  Cnoco0 nedenus: cyObeKkTa ¢ HapyLIIeHHEM, aCCOLIMUPOBAHHBIM C
kerorekcoknHasoi (KHK), Bkirouaromuii NOAKOXKHOE BBEIEHUE CYOBEKTY TePareBTUIECKH
3¢ (eKTUBHOrO KOJIMYECTBA IBYXHUTEBOTO cpencTna 11t RNAI,

7€ YKa3aHHOE IBYXHUTEBOE cpeacTBO it RNA1 COIepKUT CMBICIOBYIO HUTh U
AHTHCMBICJIOBYIO HUTh, 00pa3yIOLIie IBYXHUTEBOH yUaCTOK,

r7ie YKa3aHHasi CMbICJIOBAsi HUTh COAEPIKUT MO MEHbIIEH Mepe 15 CMeKHBIX
HYKJICOTHJIOB, OTJIHYAIOLINXCS HE Ooee ueM 3 HyKJIEOTHAAMH OT JIF0OOH 13 HYKJIEOTHIHBIX
nocnenosarenpbHocTet SEQ ID NO:1, SEQ ID NO:3 unu SEQ ID NO:5, a ykazanHas
AQHTUCMBICJIOBAst HUTh COAEPKUT 110 MEHbIIEH Mepe 15 CMeXKHBIX HYKJIEOTU OB,
OTJIMYAIOINUXCS He OoJiee 4yeM 3 HyKJIEOTHIAMH OT HYKJIEOTHAHBIX MOCIIEA0BATENbHOCTEN
SEQ ID NO:2, SEQ ID NO:4 unu SEQ ID NO:6,

e MPaKTUYECKU BCE HYKJICOTUABI YKA3aHHON aHTUCMBICIOBOW HUTH UMEIOT
MoIU(UKALHIO, BBIOPAHHYIO U3 TPYIIIEL, cocTosiie u3 2'-O-metun-moaudukanmu u 2'-grop-
MoaupuKamy,

i€ YKa3aHHAasi aHTHCMBICIIOBAsI HUTh CONEPIKUT ABe pochopoTnoaTHeie
MEKHYKJIEOTUAHBIE CBS3H Ha 5'-KOHLE U 1B (POCHOpPOTHOATHBIE MEKHYKIICOTHIHBIEC CBSI3U HA
3'-KOHIIE,

e MPaKTHYECKU BCE HYKJICOTUABI YKA3aHHON CMBICIIOBON HUTH UMEIOT
MOMU(UKAIHIO, BBIOPAHHYIO M3 TPYIIBI, cocTosimen u3 2'-O-merun-moaudukanuu u 2'-grop-
MoOnU(DKAIHH,

7€ YKa3aHHasi CMBICJIOBAask HUTh COAEPKUT JiBe (hOCcPOpOTHOATHBIE MEKHYKIICOTHIHBIE
CBSI3U Ha 5'-KOHIIE, U

7€ YKa3aHHasi CMBICJIOBAas HUTh KOHBIOTHPOBAHA C OTHUM HJTH HECKOJIbKUMH
npon3BonHbIMU GalNAC, MprCOeTMHEHHBIMH TOCPEICTBOM PA3BETBICHHOTO JBYXBAJIEHTHOTO

WM TPEXBAJEHTHOTO JIMHKEPA Ha 3'-KOHLIE, OCYIIECTBIISIS TEM CAMBIM JICUEHHE CYObeKTa.

93. Criocob o 1. 92, rae Bce HyKJIEOTUABI YKa3aHHOW CMBICIIOBOM HUTH U BCE

HYKJICOTHUbI yKZBElHHOﬁ AHTHUCMBICIIOBOM HUTHU UMEIOT MOI[I/I(I)I/IKaLII/II-O.
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94.  Cnocob mo . 91 nnm . 92, rae cyOBEKTOM SIBJISIETCS YENIOBEK.

95. Crnioco0 o 1. 94, rae 3adoseBaHue, aCCOLMUPOBAHHOE ¢ KETOI€KCOKHHA30MH,
BBIOPAHO U3 IPYIIIBL, COCTOsALIEH U3 3a001eBaHus TEYEeHHU, TUCITUITUAEMUH, Hapy LIeHUH
TJTUKEMHYECKOTO KOHTPOJIS, CEPASUHO-COCYAUCTOrO 3a00neBanus, 3a00IeBaHusI TOYEK,
MeTa0OMUYECKOTO CHHAPOMA, AUCHYHKIIUH aJUITOLMTOB, OTJIOKEHHS BUCLIEPATIBHOTO XKHPa,
OKUPEHMUSI, TUIIEPYPUKEMUHU, TTOJArPhl, PACCTPONHCTB MUIIEBOrO MOBEICHUS U YPE3MEPHOTrO

MPUCTPACTHS K caxapy.

96.  Cmnocob mo 1. 95, rae 3a0oneBaHe MeUYEeHU MPENCTaBIsAeT COOO0H KUPOBOE

nepeposKAeHIe MeYSHH W/UJTH CTeaTOTeIaTHT.

97. Crnioco0 o 1. 95, rae qucIunuaeMus BRIOpaHa U3 TPYIIIbL, COCTOSIIEH 13
TUNEPIUNIUAEMUHN, BBICOKOTO ypoBHs xonectepuna LDL, Huskoro yposHs xonecrepuna HDL,

TUNCPTPUTTTULUEPUICMUN U HOCTHpaHHHaHbHOﬁ TUNCPTPUTTTULECPUICMUU.

98.  Cmocob mo . 95, rae HapylIeHHe MMKEMUYeCKOro KOHTPOJIS TPEACTABIISIET

co00¥ MHCYJIMHOPE3UCTEHTHOCTh W/WiiH quader.

99.  Cmocob mo m. 95, rne cepaedHO-COCyIUCTOe 3a00JIeBaHNE TIPEICTABIISIET COOOM

TUIEPTEH3UI0 H/HITN TUCPYHKLUIO SHIOTEIHAIBHBIX KIETOK.

100. Cnocob no m. 95, rae 3a0oneBaHue MO4YeK BBIOPAHO U3 IPYIIIBL, COCTOSIIEH U3
OCTPOTO HapylIeHHs: PYHKLUH MOYEK, KaHAJIbLIEBOH NUCHYHKIIMU 1 MPOBOCTIATUTEIbHBIX
MU3MEHEHUH MPOKCUMAJIbHBIX KAHAJIBLIEB.

101.  Cmnocob mo . 91 unm . 92, rae aByxHUTEBOE CpeacTro aisi RNAI BBOAsT B
no3e ot npudmsutesbHo 0,01 mr/kr no npubnusurenbHo 10 MI/KT WM OT TPHOIU3UTENBHO

1 mr/kr no npubnusutensHo 10 Mr/Kr.

102. Cmnocob mo . 101, rae aByxauTeBoe cpeactso st RNAi BBozsT B 103€

npubnusutensHo 0,1 mr/kr, npubnusurtensHo 1,0 Mr/kr ik npuOIM3uTeNnbHO 3,0 MI/Kr.

103. Cmnocob mo . 101, rae aByxauTeBoe cpeactso st RNA1 BBomAT B 103€ OT

npubnu3uTensHo 1 Mr/kr no npudbnusutensHo 10 Mr/kr.

104. Cmnocob mo . 101, rae aByxauTeBO€E cpeactso st RNA1 BBOAAT MOAKOKHO.

105. Cmnocob6 no 1. 101, rae aByxauteBoe cpeactso st RNA1 BBOAST BHYTPUBEHHO.
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106. Cmnocob mo . 101, rae ykazaHHOe IByXHUTEBOE cpencTBo aiist RNAI BBogsT

ABYMs Wu OoJiee TO3aMH.

107.  Cnocob no 1. 91 unu 1. 92, TONOJHUTENBHO BKIIIOYAIOLIUI BBEIEHHE CYOBEKTY

AOMOJHHUTEIIBHOT'O TEPANIEBTUICCKOI'O CPpEeACTBA.

108. Cnocob no . 107, rae 1OMOMHUTENbHOE TePANeBTHYECKOE CPEICTBO BBIOPAHO
u3 rpynmsl, cocrosimei n3 naruontopa HMG-CoA-penykTassl, CpeacTBa sl TEparun

nuabera, TMIIOTEH3UBHOTO JIEKAPCTBEHHOTO CPEJCTBA U PECBEPATPOIIA.
[To mOBEepPeHHOCTH
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