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(LNP).

Id 690sv0



045069

IepexpecTHasi cCHLIIKA HA POJACTBEHHBIE 3asIBKH

B Hacrosmieil 3adBKe HUCHpalIMBacTCd IPUOPUTET MO TpeaBapuUTeNbHON 3asBke Ha marteHT CIIHA
Ne 62/740274, momanHoi 2 okTssOps 2018 1., moyHOE comepikaHne KOTOPOH BKIIFOUEHO B NaHHBIA JOKYMEHT I1O-
CPEICTBOM CCBHIJIKH.

YpoBeHb TeXHUKH

JlumuaHple HAHOYACTHIIBI, COACpIKAIINEe HOHHW3WPYEMBIE aMHHOCOJEpIKAIlHe JIUMHIBL, MOTYT CITY>KHTbH
TPAHCHIOPTHBIMH CPEACTBAMH JUIS JOCTABKU OMOJIOTHYECKH aKTUBHBIX areHTOB, B YaCTHOCTH MOJMHYKJICOTHIOB,
takux kak PHK, MPHK, u nanpasnars PHK B knerku. Komnosunuun LNP, conepxariye HOHU3UpYEMbIE JIUITH-
JIBI, OOJICTYArOT JOCTAaBKY OJIMTOHYKIICOTUIHBIX arc¢HTOB 4Yepe3 KICTOYHBIC MEMOpAHBI M MOTYT MPUMEHSITHCS
JUTSL BBEJICHHSI KOMIIOHCHTOB M KOMITO3UIIMIA Il PEIAKTHPOBAHUS T'CHOB B XKHBBIC KJIETKH. BHOJOTHYECKH ak-
TUBHBIC areHTHI, KOTOPhIE OCOOCHHO TPYAHO NOCTaBUTHh B KJIETKH, BKIIOYAIOT B ce0sl OCIKH, JICKAPCTBCHHEIC
CpEeICTBa HAa OCHOBE HYKJICHHOBBIX KUCIIOT U MX MPOU3BOHBIC, B YACTHOCTH JICKAPCTBEHHBIC CPEACTBA, KOTOPHIC
BKITIOYAIOT B CeOsl OTHOCUTEIFHO OOJBIINE ONUTOHYKICOTHAbI, Takue kak MPHK. OcoOwlif mHTEpEC mpeacTas-
JISFOT KOMIIO3UITUH ISl TOCTABKM B KIICTKHM MEPCHCKTHBHBIX TEXHOJIOTUH PENAaKTUPOBAHHS TECHOB, HAIPUMED,
Jutst TocTaBky KoMmoHeHTOB cucteMbl CRISPR/Cas9 (marmpumep, MPHK, komupytomas Hykieasy, U CBSI3aHHAS C
He#t rugosast PHK (rPHK)).

CymecTByeT HEOOXOIUMOCTh B KOMIIO3ZHIUSAX U JOCTaBKH OCIKOBBIX KOMIIOHCHTOB M KOMIIOHEHTOB
HyKIenHoOBbIX kucioTr CRISPR/Cas B kieTKy, Hampumep, B KJIETKY ManydeHTa. B 4acTHOCTH, 0COOBIN MHTEpec
MIPENCTaBIAIOT Kommno3uiuu s qoctaBku MPHK, komupytomieit 6enxoBsrid kommoneHT CRISPR, u st mocras-
ku TuoBeIx PHK CRISPR. KoMmosuinu ¢ mosie3HBIMU CBOHCTBAMU ISl TOCTABKH in Vitro W in vivo, KOTOpbBIE
MOTYT CTaOIINU3UPOBATh U NOCTaBIATh PHK-KOMITOHEHTHI, TaKXKe MPEICTABIAIOT OCOOBIH HHTEPEC.

Kpatkoe n3no:xkenne cylmHOCTH H300peTeHHS

B nanHOM omuMcaHHMUM MPEICTABICHB aMHHOCOACPIKAIINE JTUITUIBI, TPUMECHUMBIC IS IPUTOTOBICHHUS KOM-
no3uimid rnuaHeiXx Hanoyactur (LNP - anrn. lipid nanoparticle). Takue kommo3utmn LNP moryt oGnanats
CBOWMCTBaMH, MOAXOJSIIUME IS TOCTABKU IPpy3a HYKICHHOBOHN KUCIIOTHI, TAKOT'O KaK KOMIOHEHTHI PEaKTHPO-
Banus reHoB CRISPR/Cas, B xiIeTKH.

B ompeneneHHBIX BapiaHTaX OCYIIECTBICHUS N300peTeHNEe OTHOCHUTCS K COeTMHEHHIO (hopMyIIsI |

2\ xR
727 N7 \Y2

)|(1 OR2

OR? o
r/ie, He3aBUCHUMO JIJISl KaXI0TO CIIydas, X! npeactaBiseT coboit Cs.jalKuicH;
Y! npencrapiset coboi C;_jalKiicH;

Y? TIpeacTaBIseT coboit 21 o % 381071 32)1\0/61, T7e a; IPECTaBIIeT COOOH CBS3b C Yl, a a, IpecTaB-
JIIET COOOM CBS3b C Rl,

7! npeacTaBisieT coboit C,_ 4alKuIeH;

7? seibupatot u3 -OH, -NH,, -OC(=0)R?, -OC(=0)NHR?, -NHC(=0)NHR® u -NHS(=0),R’,

R! npeactaBisieT coooi Cy.jpankui win Cs_j,aIKSHH,

KaskIblii R? He3aBHCHMO npeacTaBusietr cooor Cyj,alIKII; |

R’ npeacTaBisieT co0oi C;3aIKUIT UITH €TO COTIb.

B onpenencHHBIX BapuaHTax OCYIICCTBICHUS M300pETEHHE OTHOCHTCS K JIOOOMY COCAMHCHUIO, OIHCAH-
HOMY B JJAHHOM JIOKYMCHTE, TJI€ COJIb MPEICTABIACT COOOH (hapMalleBTUICCKH MPUEMIIEMYIO COJIb.

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAH-
HOMY B JIaHHOM JOKYMEHTe, TIe X MpeacTaBiseT co0oil ymuelHblid Cs.jjaJKuieH, HanpuMmep, JTUHEHHBIN
Ce.10QTTKIIIEH, TIPEIIOYTUTENLHO JTHHEHHBIN C; aNKwieH uiu JuHeHHbI Cy alIkiIeH. B onpeneneHHbIX BapHaH-
Tax OCYILECTBIICHUS X' mpencTaBiseT coboii muHeiHbIi Cg ankwieH. B onmpeneneHHbIX BapuaHTaX OCYIIECTRIIC-
amst X' mpezcTasisier coGoil muHeinbi Cq alKHIICH.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIMHEHUIO, OIHMCaH-
HOMY B JJaHHOM JIOKYMEHTE, T'1ie Y! npencrasiseT coboit muHeHbIN Cy.0alIKUJICH, HAPUMED, Y! MpeACTaBIISIET
coboii muHeHHBINA Cs.galIKHIIICH WK THHEHHBINH Cg.galIKHIICH, MPEIMTOYTHTEIEHO Y! MpeJCTaBIsICT cO0O0 THHEH-
HbIli C; aNKuieH.

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JTFOOOMY COCAMHCHUIO, OIHCAH-

)J\ .
HOMY B JJAHHOM JOKYMCHTE, II¢ Y? IpencTaBisaeT coboi 2 0"
B onpeaencHHBIX BapI/IaHTaX OCYILICCTBIICHUS] H300PETEHUE OTHOCUTCS K JIFOOOMY COCTUHCHUIO, OMUCAH-
HOMY B JJAHHOM JIOKYMCHTE, TJIC R! npezactaBisiet codoit Cy.jpankenut, HanpuMep Co aTKSHUIL.
B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHHIO, OIHCAaH-
HOMY B JJaHHOM JIOKYMCHTE, TJIC Y, Y*uR' BBIOMPAIOT TaKUM 00pa3oM, 4TOOBI 00pa30BaTh JIMHEHHYIO IICTIb U3
16-21 aToMoB, npeamnodTuTeasHO 16-18 aTOMOB.
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B onpenencHHBIX BapuaHTax OCYIICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JAHHOM JOKYMEHTE, I'Ze z! npeacTaBiser coboi muHeHHbIN C, 4alKUIICH, MPEIIOYTHTEIEHO z' npea-
craBisieT coboii C, ankuiieH win C; aaKuieH.

B omnpenenenHoM BapuaHTe OCYIIECTBICHUS z? npencrasisieT coooir -OH. B HekoTOpBIX BapuaHTaxX OCy-
IecTBICHUs Z npencraBisier coboir -NH,. B ompeneieHHBIX BapWaHTax OCYIIECTBICHUS 72 BEIOMPAIOT U3
-OC(=0)R’, -OC(=0)NHR?, -NHC(=O)NHR® u -NHS(=0),R’, nanpumep, Z* npeacrasiser coboii -OC(=0)R’
nm -OC(=0)NHR®. B HekoTopsIx BapuaHTax ocyuiectBieHus Z° mpeacraBisier coboit -NHC(=0)NHR® wmu
-NHS(=0),R°.

B onpeneneHHBIX BapHaHTaX OCYIIECTBICHUS R’ MPEJICTaBISCT COOOU METHIL.

B onpenencHHBIX BapuaHTax OCYIICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OTHCAaH-
HOMY B JIaHHOM JIOKYMEHTE, I'JI€ R' MpeacTaBsieT co00il MuHEeHHBIH Cy.1,alKWII, HATIPUMED, R' MpEeACTaBISAET
cobOoii muHerHbIH Cg.1allKWI, TAKOH Kak THHEHHBIN Cg.1alIKWII, MPEAMOYTHTEIBHO R' MPEICTABISCT COOOH TH-
HelHbIl Co aKuIL.

B onpenencHHBIX BapuaHTax OCYIICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JIaHHOM JOKYMEHTE, TJie R MIpeACTaBIsAeT co00M pa3BeTBICHHBIN Cg.,JIKHII, HATIPUMED, R! TpeacTaB-
nsieT cobolt paszBeTBieHHBIH Co_jjaJKWI, TAaKOW Kak pa3BeTBICHHBIA Cg aikwil, pa3BeTBIeHHBIH Cy alKuI WIIH
pasBeTBIeHHBIN Co aTKUIL.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS H300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIMHEHUIO, OIHMCaH-
HOMY B JJaHHOM JOKYMEHTE, TJI€ KaKIbIH R? He3aBHCHMO npeactaBisieT coboii Cs. ,alIKWII, TAaKOH KaKk JTUHEHHBIN
Cs.j;ankmil. B HEKOTOPBIX BapuaHTaX OCYIIECTBICHHS M300pETEHHE OTHOCHUTCS K JIFOOOMY COSIMHEHHIO, OIIH-
CaHHOMY B JJaHHOM JOKYMEHTE, TJe KaXKIbIi R? HezaBHCHMO npecTaBisieT co0oi TuHEHHBIA Cg 1oaIKHII, Ha-
npumep, JuHeHHbIH Cq_gaIKUIIL.

B onpenencHHBIX BapuaHTax OCYIICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JIaHHOM JOKYMEHTE, T KaXAbIi R? HezaBucHMO mpeacTaBisieT co0oi pa3BeTBieHHBINH Cs_ankmi. B
HCKOTOPBIX BapUAHTaX OCYIICCTBICHUS U300pETCHHE OTHOCHUTCS K JIFOOOMY COCIUHCHHIO, OMIUCAHHOMY B JaH-
HOM JTIOKYMEHTE, IJIe KaKIbIi R? He3aBHCHMO MpencTaBiseT co0oit pa3BeTBICHHBIN Cg.1aJIKHII, HATIPUMEP, Pa3-
BeTBIIEHHBIN C7.9aJIKWII, TAKOUW KaK pa3BeTBICHHBIN Cg aKuII.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIWHEHUIO, OIHMCaH-
HOMy B JaHHOM JOKyMeHTe, rae X' i OuH u3 (pparMentoB R’ BEIOHPAIOT TakuM 0Gpa3oM, 9TOOB 006pa3oBaTh
JTUHEHHYO0 1Iemb U3 16-18 aToMOB, BKIIIOYAs aTOMBI yIIIepoia U KUCIOPOa areTars.

B ompeneneHHbIX BapuaHTax OCYIIECTBICHUS N300pETEeHHE OTHOCUTCS K COeTUHEHHIO (hopMyisl 11

z! ! R

HO” ™ ™N7 “y2”

Rzo\rw
2
OR an,
rJie, He3aBUCHMO JUTS Kaskaoro caydas, X' mpeactapister co6oii Cs.jjalKuiIeH;

Y! npencrapiset coboi C;_jjalKiicH;
o}

)LO/ a2

Y? MPEJICTABIISIET COOOH 2
et coboii cBsi3b ¢ R,

7! npeacTaBisieT coboit C,_4alKuIIeH;

R! npencraBiseT coooi Cyjramkun win Cs_j,alTKeHU,

kbl R? HezaBucuMO npeactaBisieT cooon Cy_1,alTKHIT

WJIU €TO COJIb.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS H300pPETEHHE OTHOCHUTCS K JIIOOOMY COEIMHEHUIO, OIHMCaH-
HOMY B JJAHHOM JIOKYMCHTE, TJI€ COJIb MPECTABIACT COOOH (hapMalleBTUICCKH MPUEMIIEMYIO COJTb.

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JTFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JaHHOM JOKYMEHTE, IIe X! npenacTaBiser coOoit nuHeiHbI Cs.j; aNKWICH, HApUMEp, THHEHHBIN
Ce.sIKWIICH, TPEANOYTUTENBHO JUHEHHBINA C; aJIKUIIEH.

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JAHHOM JTIOKYMEHTE, I'1Ie Y! npecTaBisIeT co00i nuHeHHbIH Cs galIKUICH, HATIPUMED, Y! MIPEACTABIISIET
coboit CyoamkuieH wiu JMHEHHBIH Cq g IKUIICH, TIPEIOYTHTEIHHO Y! MpencTaBiseT coboi uHerHbi C; an-
KHJICH.

B onpeznencHHBIX BapHaHTax OCYIIECTBICHUS M300pEeTEHHE OTHOCHUTCS K JIOOOMY COEAMHEHHIO, OIICaH-
O

J\ a
HOMY B JaHHOM JOKYMEHTE, T1¢ Y? MPEICTaBIISIET coboii @1 o ?
B onpenenenHbIx BapHaHTax OCYIIIECTBIICHUSI N300pETEHNUE OTHOCHUTCS K JIIOOOMY COSIMHEHHIO, OMMCaH-
HOMY B JaHHOM JIOKYMEHTE, I'Ie R! npencraBiseT coooit Cyj,alTKeHuUII.
B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIWHEHUIO, OIHMCaH-

-84 o
WK &2 Y , [JIC€ a; IPEACTABJIACT c000Ili CBS3b C Yl, a ap, MpeacTaBJId-
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HOMY B JaHHOM JoKyMenTe, rae Y', Y2 u R' Bei6uparot Takum 06pasom, 4ToObI 06pa3oBaTh JHHEHHYIO IeIb H3
16-21 aToMOB, peano4TUTENLHO 16-18 aTOMOB.

B onpenencHHBIX BapuaHTax OCYIIECTBICHUS M300pEeTEHHE OTHOCHUTCS K JIOOOMY COEAMHEHHIO, OIICaH-
HOMY B JJaHHOM JOKYMEHTE, T'Jie A MpenCcTaBIsaeT co00i MUHEHHBIH C, 4aKWICH, IPEIOYTUTEIILHO VA npea-
craBisieT coboii C, aJIKHJIEH.

B onpeznencHHBIX BapuaHTax OCYIIECTBICHUS M300pEeTEHHE OTHOCHUTCS K JIOOOMY COEAMHEHHIO, OIICaH-
HOMY B JIaHHOM JIOKYMEHTE, TJIe R npeacTaBisieT co0oil mHeHHbI C,.1,alKUI, HapuMep, R MpeACTaBISET
co6oit muuehHbIN Cg_1alKHII, TPEATIOYTHTEIHHO R! MpencTaBseT cooor TMHEeHHBIN Co aTKUIL.

B onpenencHHBIX BapuaHTax OCYIICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAH-
HOMY B JJaHHOM JJOKYMEHTE, T/I€ KaKIIblil R? npenacTaBusietr coboit Cs.jallkui, Takoi Kak JTHHEHHBIA Cs_1,a KL
B HEKOTOpBIX BapWaHTaX OCYMICCTBICHUS HM300PCTCHHE OTHOCUTCS K JTHOOOMY COCTUHCHHUIO, OIMCAHHOMY B
JTAHHOM JOKYMEHTE, TIe KaXIblil R? mpeacTaBusier coboi JMHEHHBIA Cg 1oalIKUI, HApUMEp, JHHCHHBIH
Ce.gITKHIL.

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JIOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JaHHOM JOKyMeHTe, rae X' i OuH u3 (parMentoB R’ BEIOHPAIOT TakuM 0Gpa3oM, 9T0OB 006pa3oBaTh
JTUHEHHYO0 1Iemb 3 16-18 aToMOB, BKITIOYAst aTOMBI yIIIepoia U KUCIOPOa areTars.

B ompeneneHHBIX BapiaHTaX OCYIIECTBICHHUA N300peTeHNE OTHOCHUTCS K COSTMHEHHIO, BRIOPAaHHOMY H3:
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WM €TO COJIH, MPEANOYTHTENBHO (papManeBTHIECKH IPHUEMIIEMOI COIIH.

B onpenenceHHBIX BapuaHTax OCYIIECTBICHUS M300pEeTEHHE OTHOCHUTCS K JIOOOMY COEIMHEHHIO, OIICaH-
HOMY B JaHHOM JOKYMeHTe, rie pKa mpoToHHpOoBaHHOM (hOPMBI COSMHEHUS COCTABISIET OT OKOJIO 5,1 10 OKOJIO
8,0, Hampumep, OT okoJio 5,7 10 okoJo 6,5, OT okoJIo 5,7 10 0KOJIO 6,4 WK OT 0KoJIO 5,8 10 oKoJIO 6,2. B HEko-
TOPBIX BapHaHTaX OCymecTBIcHUs pKa MpOTOHUPOBAHHOW (HOPMBI COCAMHCHHS COCTABIIET OT OKOJO 5,5 1o
okoJ10 6,0. B omnpeneneHHBIX BapuaHTaxX ocyIiecTBiIeHUs pKa mpoToOHUPOBaHHOM (POPMBI COCTMHEHUST COCTABIIS-
eT OT 0KoJIo 6,1 1o okoio 6,3.

B ompeneneHHBIX BapHaHTaX OCYIICCTBICHHUS M300pETEHHE OTHOCUTCA K KOMIIO3UIIUH, COJEpIKAIIeH JIfo-
6oe coeanHEeHME, OMMMCAHHOE B JTAHHOM TOKYMEHTE, M JIUIHUIHBINA KOMIIOHEHT, HalpUMep, COACp KAl OKOJIO
50% coeguHEHUS 110 JIIOOOMY U3 MPEAMIECTBYIOMINX ITYHKTOB (DOPMYIIBI H300pETEHUS, U JINITUIHBIA KOMIIOHCHT,
HanpuMep, AMHHOJIAIIH], MPEANOYTHTENRHO coenruenue gopmyis (I) i dpopmynsr (I1).

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS N300peTEHIE OTHOCUTCS K JIF000H KOMIIO3HIINH, OMTUCAHHON
B JJAHHOM JIOKYMEHTE, IPUYeM KOMITO3HIIUS TpeacTaBiseT coboit kommosumuio LNP. Hanmpumep, n3ob6pereHune
oTtHOcUTCs K Kommo3uimu LNP, comepxkaineii mo0oe coeiMHEHNE, ONICAHHOS B JAHHOM JIOKYMEHTE, H JIUITH]I-
HBI KOMIIOHCHT. B ompe/ieIeHHBIX BapHaHTaX OCYIIECTBICHUS U300PETEHUE OTHOCHUTCS K JIF00O0W KOMITO3UIIMU
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LNP, onucanHoi B JaHHOM JOKYMEHTE, B KOTOPOW JUMHUAHBII KOMIIOHEHT COJEPKUT XENIEPHBIH JTUMUI U
[OT-nunun. B ompeneneHHBIX BapUaHTaX OCYIIECTBICHHUS W300pETEHHE OTHOCHUTCS K JIFOOOH KOMITO3UIIHH
LNP, onucanHo# B JaHHOM JOKYMEHTE, B KOTOPOH JUMHUIHBI KOMIIOHEHT CONEPKHUT XeNTepHbIi numu, 1101 -
JUTAT ¥ HEUTpanbHBIA MU, B ONpeneseHHbIX BapHaHTax OCYIIECTBICHUS H300PETEHHE OTHOCHTCS K JIFO00M
kommno3uiuu LNP, onricaHHOM B TaHHOM JTOKYMEHTE, TONOJIHUTENBHO COoAepIKallel KpuonpoTekTop. B onpene-
JICHHBIX BapHaHTaX OCYIICCTBICHUSI N300pETeHHEe OTHOCHUTCS K JII000# kommnosunyu LNP, onucanHoi B JTaHHOM
JIOKyMEHTe, JIOTIOJIHUTEIIEHO coieprkariei 0ydep.

B ompeneneHHBIX BapuaHTaX OCYIIECTBICHHUS M300pETeHHE OTHOCUTCS K JIF000# kommosunmu LNP, omm-
CaHHOW B JAHHOM JOKYMEHTE, JOIMOJIHUTENBHO COepKalllell KOMIIOHEHT HYKJIEMHOBOM KHUCIOTHL. B onpenenen-
HBIX BapHaHTaX OCYIICCTBICHUS M300peTEHUE OTHOCUTCS K JtoOoi kommoszunuu LNP, ommcanHO# B maHHOM
JIOKyMeHTe, nononHurensHo conepsxkauieit PHK- win JJHK-koMmonenT. B omnpeneneHHbIX BaprHaHTax OCYLIECT-
BJICHHUS U300peTeHHE OTHOCHUTCS K JIF000i kommo3uiu LNP, omucanHON B JaHHOM JOKYMEHTE, IPHYEM KOMITO-
surusi LNP umeer cootHomenne N/P oxomo 3-10, Hanmpumep, cootHomeHne N/P cocraBnsieT okoso 6 + 1, i
cootHomenue N/P coctasiser okoso 6 £ 0,5. B onpe/eeHHbIX BapuaHTaX OCYIMIECTBICHHUS H300pETeHHE OTHO-
curcs K mo0oi komnosuiu LNP, onucanHolf B TaHHOM JOKyMeHTe, mpudeM kommo3unusi LNP umeer coor-
Homenue N/P okxoro 6.

B omnpeneneHHBIX BapHaHTaX OCYIIECTBICHHS M300pPETEHUE OTHOCHUTCS K JIt000H kommo3urmu LNP, omu-
CaHHOM B JaHHOM JokyMeHTe, B kotopoit PHK-xkommnonent comepxut MPHK. B ompenenennsix BapuanTax
OCYIIIECTBIICHHUST N300pETeHNE OTHOCUTCS K 060t LNP komMmo3uIiu, onrcaHHoO#i B TaHHOM JOKYMEHTE, B KO-
topoit PHK-xommnonenT conepxxutr PHK-nanpasnsemsrit JIHK-cBa3siBatomuii arenr, nanpumep, MPHK nyxiea-
3bI Cas, Takyto kak MPHK nyxiteassr Cas knacca 2 i MPHK mykieassr Cas9.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pETeHHE OTHOCUTCS K JIF000H kommosunuu LNP, omm-
CaHHOW B JaHHOM JNoKymeHTe, B koTopoit MPHK mpencraBnser coboit mogudunuposannyio MPHK. B ompene-
JICHHBIX BapHUAHTAX OCYIICCTBICHHS N300pETEHNE OTHOCUTCA K IIH000# kommo3utu LNP, onricanHOl B JaHHOM
JokyMmeHte, B kotopoit PHK-koMmnoneHT conep:xut HykienHoByto kucinory TPHK. B onmpenenennsix Bapuantax
OCYILICCTBIICHUS N300pETEHUE OTHOCHUTCS K TM000# kommnosuruu LNP, onrcanHo# B JaHHOM JOKYMEHTE, B KO-
Topoit HykinenHoBas kucnora rPHK mpeacrasnser coboit TPHK.

B onpeneneHHBIX BapHaHTaX OCYIIECTBICHHS M300pPETEHUE OTHOCHUTCS K JIt000H kommosurmu LNP, omu-
CaHHOMW B TaHHOM JoKyMeHTe, B koTopoii kommoneHT PHK conepxut MPHK nykneassr Cas xiacca 2 u rPHK. B
OTIpEJICNICHHBIX BapHaHTaX OCYIIECTBIICHUS M300pETeHHE OTHOCUTCS K JMo0oi kommno3uiuu LNP, onucanHol B
JTAHHOM JOKYMEHTE, B KOTOpoi HykJienHoBas kuciora TPHK mpexacraBiser co0oi wiM KOTUPYET NBOMHYIO TH-
noByto PHK (arPHK). B onpeneneHHBIX BapuaHTaX OCYIIECTBICHHS M300peTeHHE OTHOCHUTCS K JIFOOOW KOMIIO-
surua LNP, onrcanHO#W B JaHHOM NOKyMEHTE, B KOTOpoi HykienHoBas kucinota rPHK mpencrasiser coboi
WM KogupyeT onuHouHyo ruaoByio PHK (orPHK).

B onpeneneHHBIX BapHaHTaX OCYIIECTBICHHS M300pPETEHUE OTHOCHUTCS K JIt000H kommo3urmu LNP, omu-
CaHHOI B NaHHOM JOKyMeHTe, B kotopoit TPHK mpencraBiser coboit mogudunuporannyo rTPHK. B onpexe-
JICHHBIX BapHUAHTAX OCYIICCTBICHHUS N300pETEHNUE OTHOCUTCA K III000# kommo3utu LNP, onicanHol B JaHHOM
JIOKYMEHTe, B KoTOopod momuduuupoBanHas TPHK comepxuT Momudukanuio Ha OJHOM I HECKOJBKHX W3
MEPBBIX IIATH HYKJICOTUIOB Ha 5' KOHIE. B ompe/eneHHbIX BapuaHTax OCYIIECTBICHHS H300pETCHHE OTHOCUTCS
K mo00# kommosuunu LNP, omicanHoit B 1aHHOM TOKyMeHTe, B KoTopoil MoaudunuposanHas rPHK conepsxur
MOTU(DHUKAINIO HA OJHOM WM HECKOJBKUX U3 TOCIEIHHX IIATH HYKJICOTHIOB Ha 3' KOHIIE.

B ompeneneHHBIX BapuaHTaX OCYIIECTBICHHUS M300pETeHHE OTHOCUTCS K JIF000H kommosunuu LNP, omm-
CaHHOH B JJaHHOM JOKYMEHTE, JOTOJHUTEIBHO COJEpIKamleil 0 MEHBIIEH Mepe OOHY MATPHYHYI0 HYKJIEHHO-
BYIO KHCJIOTY.

B ompeneneHHBIX BapraHTaX OCYIISCTBICHUS N300pETEHHE OTHOCHTCS K CIIOCO0Y peIaKkTHPOBAHUS T'CHOB,
BKITIOYAOIIEMY B ceOs TIpUBEICHUEC B KOHTAKT KieTkd ¢ LNP. B ompeneneHHBIX BapHaHTaX OCYIIECCTBICHUS
n300peTeHNe OTHOCUTCS K TF0O0OMY cIOCO0Y pelaKTHPOBAHHS TCHOB, OMUCAHHOMY B JAHHOM JOKYMEHTE, BKJIIO-
yarouieMy B ce6s pacierienne JJTHK.

B onpenencHHBIX BapuaHTaX OCYIICCTBICHUSA H300peTeHHE OTHOCHTCS K crocoOy pacmeruienus THK,
BKITIOYAOIIEMY B ceOsl MPUBEICHIE B KOHTAKT KJIETKH ¢ Kommo3urmeid LNP. B ompenencHHbIX BapHaHTax 0Cy-
IIECTBJICHUS W300pETEHUE OTHOCUTCS K JIF0OOMY crocoOy pacmierienus JJHK, onmucanHOMY B JaHHOM JIOKY-
MEHTE, B KOTOPOM CTaJus paclleTuieHnsT BKIIo9aeT B ceOs BBeneHue pa3phiBa onHorenodeunoi JIHK. B omnpe-
JIEICHHBIX BapHaHTaX OCYIIECTBIICHUS M300peTeHHE OTHOCHUTCS K obomy crocoOy pacmemienus JHK, omm-
CaHHOMY B JJaHHOM JIOKYMEHTE, B KOTOPOM CTaJisI PacIICIUICHUs BKIIOYAeT B ce0sl BBEJICHUE pa3phIBa ABYXIIE-
noueyHorr JIHK. B ompeneneHHbIX BapuaHTaX OCYIIECTBICHUS H300pETEHHE OTHOCUTCS K JIOOOMY CIOCO0Y
pacmermenus JIHK, omricanHOMY B TaHHOM JOKyMeHTe, B kKoTopoM kommosumus LNP coxepxur MPHK Cas
KJlacca 2 W HyKJIeMHOBYIO kucioty rugoBoii PHK. B ompeneneHHBIX BapraHTaX OCYIIECTBICHUS U300peTEeHUE
OTHOCHUTCS K JII000My crioco0y pactiemienns JTHK, omucanHOMY B TaHHOM JOKYMEHTE, JOTIOJHUTEIBFHO BKIIIO-
YaromeMy B ceOsi BBEJCHHE B KIETKY IO MCHBIICH Mepe OJHOW MAaTPHYHON HYKJIEHHOBOM KHUCIOTHL. B ompene-
JICHHBIX BapHaHTaX OCYIICCTBICHHS M300pETECHHE OTHOCUTCS K JI0O0OMy crioco0y pacmeruienus JJHK, omucan-
HOMY B JJaHHOM JOKYMEHTE, BKJIIOUYAIOIIEMY B ce0sl MPUBEICHUE B KOHTAKT KJICTKU ¢ kKommo3surmeil LNP, co-
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JieprKalie MaTpUuHy0 HYKJIEHHOBYIO KUCIIOTY.

B ompeneneHHBIX BapraHTaX OCYIICCTBICHHS U300pETECHIE OTHOCUTCS K JTHOOOMY CIIOCO0Y peIaKTHPOBa-
HUS TEHOB, ONIMCAHHOMY B TaHHOM JTOKYMEHTE, IIPUYEM CII0co0 BKIIOUaeT B ceOs BBepeHue kommnosuimn LNP
JKUBOTHOMY, HaIpuMep, 4eJOBEKy. B ompenereHHBIX BapHaHTaX OCYIIECTBICHUS M300peTeHHE OTHOCHTCS K
MOOOMY CTIOCO0Y pEeaKTUPOBAHUS TEHOB, OITUCAHHOMY B JJAHHOM JIOKYMEHTE, MPUIEM CITOCO0 BKIIOYAET B ceOs
BBeAeHHe Kommo3unru LNP B kiieTky, HarpuMep, B 3yKapUOTHUYECKYIO KIIETKY.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS M300pETEHHE OTHOCUTCS K JI0OOMY CIIOCO0Y pemaKTHpOBa-
HUS T€HOB, ONMCAaHHOMY B JaHHOM JIOKyMEHTE, pudeM criocod BkimogaeT B ceds Beenenne MPHK B cocrase
nepBoi komno3utuu LNP u Bropoit komnosuuuu LNP, comepxkameit onny mwin Heckoiabko u3 MPHK, rPHK,
HyKJIenHoBO# kuciaotel TPHK 1 MaTpudyHON HyKIIEMHOBOM KHCIIOTHI. B onpeneneHHBIX BapuaHTax OCYIIECTBIIE-
HUS U300pETCHHE OTHOCHUTCS K JIFOOOMY CIIOCO0Y peIaKTUPOBAHHS I'€HOB, ONIMCAHHOMY B JJAaHHOM JOKYMCHTE, B
KOTOPOM TEPBYIO U BTOpYIO Kommno3uiuu LNP BBoAsST oqHOBpeMeHHO. B onpeneneHHbIX BapuaHTaX OCYILECTB-
JICHUsI U300pPETEHUE OTHOCUTCA K JIF00OMY CITOCOOY peIaKTHPOBAHUS TEHOB, OIIMCAHHOMY B JAHHOM JOKYMEHTE,
B KOTOPOM MEpBYIO U BTOpyto komnozuuuu LNP BBogsT mocnenoBatensHo. B ompeneineHHbIX BapuaHTaxX OCy-
IIECTBJICHUS H300peTeHNEe OTHOCUTCS K JII0OOMY croco0y pelakTHPOBAHUS T'€HOB, OMMMCAHHOMY B JaHHOM I0-
KyMeHTe, TipudeM crocod BkodaeT B ceOs BBenenne MPHK u nyxiennoBoit kuciotel runoBoit PHK B cocTase
oxHoM komno3unuu LNP.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pETEHHE OTHOCUTCS K JTI0OOMY CIOCO0y pemaKTHpOBa-
HUS TEHOB, ONMICAHHOMY B JAHHOM JOKYMEHTE, B KOTOPOM PEAaKTHPOBAaHUE T€HOB NPHUBOJIUT K HOKAYTY T€HA.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHS M300pETEHHE OTHOCUTCS K JI0OOMY CIIOCO0Y pemaKTHpOBa-
HUS TEHOB, OMMCAHHOMY B IaHHOM JIOKYMEHTE, B KOTOPOM PEIaKTUPOBAHUE T€HOB NPUBOIUT K KOPPEKIMH IeHa.

Kpartkoe onucanne rpadpuyecknx MaTepuajion

®ur. 1 npencrasnser coboil rpaduK, TOKa3BIBAIOIINKA IPOLEHT peaakTupoBanus B2M B kieTkax nedeHH
MBIIIIN TI0CTIE JOCTaBKH ¢ ucroib3oBanneM LNP, conepxanmx coenunenne Gpopmymns (1) wam popmyast (11) nnm
KOHTPOJIb, KaK OMUCAHO B mpumepe 52.

®ur. 2A nipencrasisieT coOoi rpaduk, MOKa3bIBAIOIINN MPOIEHT penaktupoBanus TTR B kieTkax nedeHu
MBIIIIN TIOCTIE TIOCTaBKU ¢ Mcmosib3oBanueM LNP, comepxammx coenunenne 19, coenunenne ¢hopmynsl (1) wmm
dhopmyner (I1) (coemuHenue 1) wim KOHTPOJb, Kak onmucaHo B mpuMepe 53. Takxke moka3aHbl JaHHBIE 3aBUCHMO-
CTH 103a-2HeKT.

®ur. 2B npexacrapnser coboit rpaduk, mokaspiBaromui TTR chIBOPOTKH (MKT/MIT), KaK ONMMCAHO B TIPUMeE-
pe 53. Takxe oKa3aHbl JaHHBIC 3aBUCUMOCTH J103a-3(pPeKT.

®ur. 2C npeacrasinsier coboii rpaduk, moxassiBaronmii TTR ceBopotku (%TSS), kak onucano B npumepe
53. Takke MOKa3aHbI JAHHBIC 3aBUCUMOCTH 103a-3(pdeKT.

®ur. 3 npexacrasiseT coboi rpaduk, MOKa3bIBAIONINIA MPOIICHTHOE COOTHOMICHHE NM03a-3(¢(deKT mpu pe-
JaktupoBanud B2M B kieTkax MeYeHH MBIIIN MOC]ie JOCTaBKU ¢ ucnoib3oBanueM LNP, cogepxamux coeau-
Henue 19, coenmunenne ¢popmyns! (1) mm dpopmymst (II) (coenunenne 1) UM KOHTPOIIb, KaK ONMMCAHO B MPUMEpPE
53.

®ur. 4 npeacraBisgeT coO0l rpaduK, MOKA3BIBAIONINN MPOIIEHTHOE COOTHOIIEHHE A03a-d3(M(eKT mpu pe-
JaktapoBaHnd B2M B KjieTKaxX MEYSHHW MBIIIN TMOCNIe JOCTAaBKH ¢ UcTmoib3oBanueM LNP, comepxamux coemu-
Henue 19, coenunenne Gopmyns (1) wmu hopmynsl (I1) (coenuaenne 4) wim KOHTPOJIb, KK OMIMCAHO B TIPHMEpeE
54.

®ur. 5A npencrasisier co0oi rpaduk, MOKa3pIBAOIINN MPOIEHT penakTupoBanus TTR B kineTkax nedeHu
MBIIIH TOCJE JOCTaBKH ¢ Hcmoib3oBanueM LNP, comepxkammx coemunenue 19, coenunenne dpopmyinsl (I) wm
tdhopmynst (II) mim KOHTPOIIB, KaK OMUCAHO B mpuMepe 55. Takxke moka3aHbl JaHHBIC 3aBUCUMOCTH J103a-3(QQEKT.

®ur. 5B npencrasnsier cobolt rpaduk, mokassBaronii TTR ceIBOPOTKH (MKI/MIT), KaK ONMCaHO B IIPHMe-
pe 55. Taxoke mOKka3aHbI JaHHBIC 3aBUCHMOCTH J03a-3(deKT.

®ur. 5C npeacrasnsier coboii rpaduk, moxassiBaronwii TTR ceBopotkn (%TSS), kak onmcano B npumepe
55. Takke OKa3aHbI JAHHBIC 3aBUCUMOCTH 103a-3(deKT.

®dur. 6A nipencrasisieT co0o rpaduk, MOKa3pIBAOIINN MPOIEHT penakTupoBanus TTR B kieTkax nedeHu
MBIIIIN TIOCTIe TOCTaBKHU ¢ Mcmosib3oBanueM LNP, comepxammx coequnenne 19, coenunenne dhopmynsl (1) mmm
dhopmynet (I1) umu KOHTPOITE, KaK OMMCAHO B ipuMepe 58.

®ur. 6B npexacrapnser coboit rpaduk, mokaspiBaomui TTR cHIBOPOTKHM (MKT/MIT), KaK ONMMCAHO B TIPUMeE-
pe 58.

®ur. 7A nipencrasisier coOoi rpaduK, MOKa3bIBAIOIINN MPOIEHT penaktupoBanus TTR B kieTkax nedeHu
MBIIIH TOCE JOCTaBKH ¢ Hcmoib3oBanueM LNP, comepxkammx coemunenue 19, coenunenne dpopmyinsl (I) wm
¢dopmyast (I1) mau KOHTPOIIB, KaK OMKMCAHO B puMepe 59.

®ur. 7B npencrasnser cobolt rpaduk, mokassBaronii TTR cbIBOPOTKH (MKI/MIT), KaK ONMCaHO B IPHMe-
pe 59.

®ur. 8A npezacTaBisieT co00i rpaduk, HOKa3bIBAIOIIUH MPOIeHT penakTupoBanus TTR B kieTkax nedeHu
MBIIIH TOCE JOCTaBKH ¢ Hcmoib3oBanueM LNP, comepxkamux coequnenue 19, coenunenne dpopmyinsl (I) wm
dbopmynet (I1) umu KOHTPOITE, Kak omMcaHo B mpumMepe 60.

®ur. 8B npexacrapnser coboit rpaduk, mokaspiBaromuii TTR chIBOPOTKH (MKT/MIT), KaK ONMMCAHO B TIPUMeE-
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pe 60.

®ur. 9A npencraiser coboil rpaduk, MOKa3bIBAIOIINKA MpoueHT penakTupoBanus TTR B kieTkax nedeHu
MBIIIIN TIOCTIe TIOCTaBKU ¢ Mcmosib3oBanueM LNP, comepxammx coenunenne 19, coenunenne ¢hopmynsl (1) mwmu
dhopmynet (I1) umu KOHTPOITE, Kak OMMCAHO B ipuMepe 61.

®ur. 9B npexacrapnser coboit rpaduk, mokaspiBaomuii TTR chIBOPOTKH (MKT/MIT), KaK ONMMCAHO B TIPUMeE-
pe 61.

®ur. 10A npencrasnsier coboii rpaduk, MOKa3bIBAIONMNN MPOoNeHT peaakTupoBanus TTR B kieTkax mede-
HU MBIIIN TTOCJIe IOCTaBKH ¢ HcIoyib3oBanueM LNP, comepxkamux coenunenue 19, coemunenue dpopmyisl (1)
i popmynsl (II) mimm KoHTpOITE, KaK OIMcaHo B mpuMepe 62.

@ur. 10B npencrasnser coboit rpaduk, nmokaszpBaromuii TTR cBIBOPOTKH (MKI/MIT), KaK ONHCAHO B NpPH-
Mepe 62.

IMoapo6Hoe onucanue CymHOCTH U300peTeHuUst

B HacTosIIeM ONMCaHWU TPEACTABICHBI JUIUAIBI, B YACTHOCTH HOHU3UPYEMEBIC JTUITHIBI, TIOJIC3HBIC IS 10~
CTaBKH B KIICTKYy OWOJIOTHYCCKU AKTUBHBIX arcHTOB, B TOM YHCJIEC HYKICHHOBBIX KHUCIOT, Takux kak PHK-
kommoreHTbl CRISPR/Cas ("rpy3"), a Takke CriocoObl MOIYISHHS W HCTIOh30BAHMS TaKUX KoMro3unuid. [Tpen-
CTaBJICHBI UMM M UX (hapMaIeBTHISCKH pHUEMIIEMBIE COJIM, Heo0sS3aTeIbHO B BHJIE KOMIIO3HIIUH, coaepxKa-
IUX JIMOHUABI, BKitoyas komno3uiuu LNP. B ompezneneHHbIX BapuaHTax ocCyllecTBIIeHHs KoMmro3umus LNP
MOXKET COJlepKaTh OMOJIOTHYECKH aKTHBHBIN areHT, HanpuMep, PHK-KoMITIOHEHT, ¥ TUMHUIHBIN KOMIIOHEHT, KO-
TOpBIH BKITIOYaeT B ceOst coenuuenne hopmynsl (1) wmm opmynst (I1), kak onpenesaeHo B JTaHHOM JTOKyMeHTe. B
omnpenaeneHHbIX BapuanTtax ocymiectBieHuss PHK-komnonenT conepskur PHK. B HexkoTophIX BapuaHTax ocylie-
ctiieHUs] PHK-KOMITOHEHT COMEPKUT HYKJICHHOBYIO KHCIOTY. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHUS JTUTIH-
JIBI UCTIONIB3YIOTCS JIISl TOCTABKK OMOJIOTMYECKHA aKTUBHOTO arcHTa, HAIPUMEpP, HYKJICUHOBON KUCIIOTHI, TAKOW
kak MPHK, B knerky, Hampumep, KIETKy IedeHU. B ompeneneHHbIx BapuaHTax ocymectsieHus PHK-
koMmroHeHT BkimoyaeT B cebs TPHK u HeobOs3arensno MPHK, kommpyromnyro nykneasy Cas kiacca 2. Taxke
MPE/II0KEHBI CIIOCOObI PEAAKTUPOBAHMS TEHOB U CIIOCOOBI CO3/IaHMsI CKOHCTPYHPOBAHHBIX KJIETOK C MCIOJIb30-
BaHUEM ATHX KOMIO3HUINH.

Komnozuiun TunuaHbIX HaHO9aCTHII.

B nmaHHOM JOKyMEHTE pacKpbBITHI pa3MudHble KoMmo3uiuu LNP mis nocTaBku OMOTOTHYECKH aKTUBHBIX
areHTOB, TAKWX Kak HYKJIEWHOBBIC KHUCIO0THI, HanpuMep, MPHK u runossie PHK, Brirouast rpy3sr CRISPR/Cas.
Takne xommnoszunuu LNP BKII09arOT B ce0s1 "MOHU3UPYEMBI aMUHOJIUINA" HAPSALY C HEUTPAIBHBIM JUITHAOM,
TIOT-munuaoM u xenmepHbIM JnuaoM. "Jlununaas Hanodactuma" wiu "LNP" oTHOcUTCs, 6€3 orpaHUYeHHUs
3HAYEHMs, K YacTHUIIe, KOTOpask COAEPKUT MHOXECTBO (T.e. Oosiee oHOr0) KomroHeHToB LNP, dusnyeckn cBs-
3aHHBIX JIPYT C IPYTOM MEXMOJICKYIIAPHBIMH CHIIaAMHU.

Jlunu el

B onmcannu npecTaBiIeHBI TUIMAIBI, KOTOPBIE MOXKHO HCIOJIB30BaTh B KOMITo3unusax LNP.

B OIMPCACIICHHBIX BaprUaHTaX OCYIICCTBICHUA I/I306peTGHI/IG OTHOCHUTCA K COCAUMHCHUIO q)OpMyJ'ILI I
LA R

N7
|

X1 _OR?
ORZ

r/ie, HE3aBUCHUMO JIJISl KaXI0TO CITydas, X! npencraBiseT coooit Cs_jjallKuiieH;

Y! npeacraBisgeT coooit Cs_ijalKuiIeH;
O

O
A a
Y? npexcrasnser coboii 21 o % Ui 32*0/ 1
CTaBJIsIET COOOI CBSI3H C Rl,

7! npeacTaBisieT coboit C,_ 4alKuIIeH;

7? seibupaior u3 -OH, -NH,, -OC(=0)R?, -OC(=0)NHR?, -NHC(=O)NHR’® i -NHS(=0),R’,

R! npeactaBisieT coooi Cy.jpankui win Cs_j,aKSHH,

KaskIblii R? He3aBHCHMO npeacTaBusiet cooor Cyj,alIKWIT; |

R’ npeacTaBisieT co0oi C; 3aJKUIT UITH €TO COTIb.

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JaHHOM JIOKYMEHTE, TJIe COJIb TIPEICTABIISIET COO0H (apMaeBTUIECKH IPUEMIIEMYIO COJIb.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIWHEHUIO, OIHMCaH-
HOMY B JaHHOM JOKyMEHTE, Te X! npeacraBusieT coOoit muHeHbI Cs. ) aJKWICH, HApUMEp, JTUHEHHBINA
Cs.10JTKIIIEH, TIPENIOYTUTENLHO JTMHEHHBIN C; aNKwieH uiu JuHelHbI Cy alkiIeH. B onpeneneHHbIX BapHaH-
Tax OCYILECTBIICHUS X' mpencTaBiseT coboii muHeiHbIi Cg ankwieH. B onmpeneneHHbIX BapuaHTaX OCYIIECTRIIC-
amst X' mpezcrasisier coGoii muHeinbi Cq alKHIICH.

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAH-
HOMY B JJAHHOM JTOKYMEHTE, T'1I€ Y! npecTaBisieT co0o0it nuHeHHbIH C4oallKUICH, HATIPUMED, Y! MPEACTABIISIET
coOoii muHeHHBINA Cs.galIKHIIICH WK THHEHHBINH Cg.galIKHIICH, MPEIMTOYTHTEIBHO Y! MpEeJCTaBIsACT cO00 THHEH-
HbIi C; aNKuieH.

, TJIe a; MPEICTABIIAET COOON CBA3b C Yl, a a, npea-
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B OIIPEACIICHHBIX BaApUAHTAX OCYIICCTBIICHUSA I/I306peTeHI/Ie OTHOCHUTCA K J'IIO60My COCANHCHUIO, OITKMCaH-
0]

)l\ a
HOMY B JAHHOM JIOKyMEHTe, e Y~ mpeacTasisier coboii 2 o7

B omnpenenennbix BapnaHTax OCYILIECTBIICHUS] H300PETEHUE OTHOCUTCS K JIIOOOMY COCTUHCHUIO, OMUCAH-
HOMY B JAHHOM JI0KyMeHTe, rae R' npeacraBmser co6oii Cy.p,ankeu, Hampumep, Co aTKeHFL.

B onpenencHHBIX BapuaHTaxX OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JaHHOM JOKyMeHTe, rae Y', Y2 u R' BEIGuparoT Takum o6pasom, 4ToObl 06pasoBaTh IHHEHHYIO IEIb H3
16-21 aToMoB, npeamnodTuTeabHO 16-18 aTOMOB.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS H300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIMHEHUIO, OIHMCaH-
HOMY B JJaHHOM JOKYMEHTE, T'Jie VA MpeNCTaBIsgeT co00i MUHEHHBIH C, 4aKWIICH, PEIMOYTUTEIILHO A npea-
crasisieT coboii C, ankuiieH win C; aaKuiIeH.

B omnpeneneHHOM BapuaHTE OCYILIECTBICHHS z! npeactasisier coborr -OH. B HekoTOphIX BapuaHTaX oCy-
mecTBieHns Z’ mpenctaBuseT coboit -NH,. B ompeeleHHBIX BapMAHTAX OCYIIECTBICHHS Z° BHIOHPAIOT M3
-OC(=0)R’, -OC(=0)NHR’, -NHC(=0)NHR’ u -NHS(=0),R”’, nanpumep, Z* npezcrapuser coboii -OC(=O)R’
umn -OC(=0)NHR’. B HeKOTOpHIX BapMaHTaX OCYIIECTBIEHHs Z  mpeictaisier co6oit -NHC(=O)NHR® wu
-NHS(=0),R°.

B onpe/ieleHHBIX BAPHAHTAX OCYLIECTBICHNS R’ mpencTapiser co60i MeTHII.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIMHEHUIO, OIHMCaH-
HOMY B JIaHHOM JIOKYMEHTE, TJIe R npeacTaBisieT co0oil ymHeHHbI C,.1,alKWI, HapuMeD, R MpeACTaBISET
coboit muHeHbIN Cg.paTKWII, TAKOW Kak TUHEHHBIN Cg.joaIKWII, TPEIIOYTHTEIHEHO R! TIpEACTaBIsAET COOOH JIH-
Hewnupi Coy aIKuiI.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIWHEHUIO, OIHMCaH-
HOMY B JIaHHOM JOKYMEHTE, I]Ie R TIpeACTaBIsAeT cO00M pa3BeTBICHHBIN Cg.,JIKIII, HATIPUMED, R! MpeacTaB-
nseT coOoil pasBeTBIeHHBIH C;.1jallKHI, TaKOH Kak pa3BeTBICHHBIA Cg amKwi, pa3BeTBICHHBINH Cy aNKUI WIH
pa3BeTBieHHBIH C|( aJIKHIL

B onpenencHHBIX BapuaHTax OCYHICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OIHCAaH-
HOMY B JaHHOM JOKYMEHTE, TJ€ KaxIblil R? HesaBHCHMO npencTaBisietr cobor Cs_j,alIKHII, TAKOH KaK JIMHCHHBIH
Cs_jpankuin. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS M300PCTEHUE OTHOCUTCS K JIIOOOMY COCIMHCHHIO, OTIH-
CaHHOMY B JIAHHOM JOKYMEHTE, /i€ KaXKIbIi R? He3aBUCHMO npencTaBisier coooi muHehHHbINH Cg. gaJIKIII, Ha-
npumMep, JTHHEHHBIH Cg.gaTKUIT.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHHUS M300pPETEHHE OTHOCHUTCS K JIIOOOMY COCIMHEHUIO, OIHMCaH-
HOMY B JIaHHOM JIOKYMEHTE, TJIe KaxIbli R? He3aBHCHMO TpeacTaBiseT co0oil pasBeTBieHHbIH Cs.j,ankmi. B
HEKOTOPBIX BapHaHTax OCYIIECCTBICHHUS U300pETEHHE OTHOCHUTCS K JIIOOOMY COCIMHEHHWIO, OTIMCAHHOMY B JIaH-
HOM JTIOKYMEHTE, TJIe KaKIbIi R? He3aBHCHMO mpencTaBiseT co0oit pa3BeTBICHHBIN Cg.1aJIKIII, HAIPUMEP, Pa3-
BeTBNIEHHBIN C79alIKWII, TAKOM KaK pa3BeTBICHHBIN Cg aKuII.

B onpenencHHBIX BapuaHTax OCYIICCTBICHUS M300pETEHHE OTHOCHTCS K JFOOOMY COCAMHCHUIO, OTHCAaH-
HOMY B JAHHOM JIOKYMeHTe, e X' U OuH u3 (pparMentoB R’ BRIOHPAIOT TakuM 0Gpa3oM, 4TOOB 00pa3oBaTh
nuHeHyto uenb u3 16-18 aToMoB, BKIIIOYas aTOMBI YIIIEpOia U KUCIOPOa aleTarsl.

B ompeneneHHBIX BapuaHTaX OCYIICCTBIICHUS JHIUJ MPEICTABISLCT COOOH COCTUHEHUE, UMCIOIIEE CTPYK-

Typy popmyist (I1): 1
£

Pl /Y'va .--R1

HO
RZ0 X!

2
OR an
r/ie, HE3aBUCHUMO JIJISl KaXI0TO CITyJas, X! npencraBiseT coooi Cs_jjallKuiieH;

Y! npeactaBisaeT coooit Cs_jgalIKHUIIeH;
0

PN

Y? TpeICTaBIsIET CO00H &1 O/az uinu 82 o
CTaBJIsIET COOOM CBS3H C Rl;

7! npeacTaBisieT coboit C,_ 4alKuieH;

R! npeactaBisieT co0oi Cy.ppankmi win Cs_j,alKSHIT; ’

KaskIblii R? He3aBHCHMO mpeacTaBisieT cobor CyqrallKu,

WIH €TO COJIb, TAKYIO KaK (papMaIleBTUICCKH IPUEMIIEMAsi COJIb.

B HeKOTOpBIX BapuaHTaX OCYILIECTBIICHUS X! npeacTaBisieT co00i muHeHHBIN Cs. | ATKWICH, TPEAMOYTH-
TeNbHO THHEHHBIN Cy_galKuiieH, Oonee npearnouTuTeabHo C; alKuicH.

B onpeneneHHbIX BapruaHTaX OCYLIECTBICHUS Y! TpeacTaBisaeT coboii MuHeHHBIN Cs.gaIKUIICH, HAITPUMeED,
muHeHHBIN Cg_gaJIKHIIEH WA TUHEHHBIN C,_oalTKHIICH, PEAMIOYTHTEIHHO JTHHEWHBIN C; aJKUIICH.

o 1
, TAC a1 MPCACTABIIACT c000it cBsI3b ¢ Y , aap npea-
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0]

)I\ A2

B ompeneneHHbIX BapuaHTax OCyH.lCCTBHeHI/I}I Y? npexcTasiser coboit 2 0

B HEKOTOpBIX BapuaHTaX OCYILIECTBIICHUS R' npeacTaBiser coboi C, jalKu, Hpe,HHO‘{TI/ITeJ'ILHO JINHEH-
HBI Cg 19alKWII, OOJee MPEeamOYTHTELHO THHEHHBIH Co anKkwi. B HEKOTOPBIX BapUaHTaX OCYIICCTBICHUS R'
npeacTaBisieT co00i Cy. 1 alIKeHIUII.

B ompeneneHHbIX BapuaHTaX OCYIIECTBICHUS 7! MpeJCTaBIsIeT COO0N IMHEHHBIH C, 4alKUJICH, PEAIOY-
tutesibHO C, aJKuJIeH.

B omnpeneneHHbIX BapraHTaX OCYIIECTBICHUS R? mpencTaBiseT cooor auHeHHbIN Cs.j,alKuiI, HalpuMep,
mHeRHbINA Cg_1paIKHII, TAKOM Kak JTUHEHHBINA Cg galIKHIL.

Turnmansie coequaeHns Gopmyssl (1) BKIIOYarOT B ceOs:

Hox/\u/\/\/\/wzo\/\f\/’\,/\\
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B omnpenencHHBIX BapHaHTaX OCYIIECTBICHHS IO MEHbIIEH Mepe 75% coemurenus ¢popmydsl (1) wmu dop-
mynbl (II) THOIUAHBIX KOMITO3UIIKM, COCTABICHHBIX B COOTBETCTBUH C OMMUCAHUEM B JAHHOM JOKYMCHTE, BEIBO-
JITCS U3 TUTa3MBI CyObekTa B TeueHue 8, 10, 12, 24 wnwm 48 vacos, wiu 3, 4, 5, 6, 7 wiu 10 nHe# mocie BBee-
HUS. B ompeneneHHBIX BapuaHTaX OCYIIECTBICHUS 1O MeHbIIeld Mepe 50% NMMIUIHBIX KOMIO3HIHUH, coaepxa-
mux coeauaenne Gopmyisl (1) wmu dopmynst (II), kKak packphITO B JAHHOM JOKYMEHTE, BBIBOASATCS W3 TUIA3MBI
cyonekra B Teuenue 8, 10, 12, 24 win 48 wacos, wim 3, 4, 5, 6, 7 unu 10 nHell mocne BBEACHHS, YTO MOXKET OBITh
OTIpeJIeNIeHO, HAIIPUMeEp, IyTeM H3MepeHus junuaa (Harnpumep, coenuHerust Gopmyns! (I) wm dpopmynsr (1D)),
PHK (mampumep, MPHK) wnu npyroro koMIoHeHTa B Iuta3Me. B omnpeneieHHbIX BapHaHTaX OCYIIECTBICHHUS
U3MEPSIETCS] HHKAIICYTUPOBAHHBIN B JIUIU U CBOOOIHBIN OT JIMITKIa KOMIIOHCHT JIMITUIHON KOMIIO3HIIUU B BUJIC
PHK nnu HykJI€MHOBOW KUCIOTBHI.

Kimpenc mununoB MoxeT OBITh M3MEpEH, Kak omcaHo B aureparype. Cm. Maier, M.A., et al. Biodegrad-
able Lipids Enabling Rapidly Eliminated Lipid Nanoparticles for Systemic Delivery of RNAi Therapeutics. Mol.
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Ther. 2013, 21(8), 1570-78 ("Maier"). Hanpumep, B myonuxamuu Maier cuctemsl LNP-kuPHK, coneprxamue
kuPHK, Hamenennyro Ha mrorudepassl, BBOIWIN camiiaM Melmeii C57B1/6 B Bo3pacTe OT mieCTH IO BOCBMU
Hezaenb B 1o3¢ 0,3 MI/KT ImyTeM BHYTPUBEHHOHN OOJIOCHOW MHBEKIIMH Yepe3 JIaTepaIbHYI0 XBOCTOBYIO BeHy. O0-
pasibl KpOBH, TIEUEHU U cene3enkn otompanu uepes 0,083, 0,25, 0,5, 1, 2, 4, 8, 24, 48, 96 u 168 gacoB mnocie
BBeJleHUsT N03bl. MpImeit nepdys3upoBann (HHU3HOJOTHIESCKUM PAaCTBOPOM Tiepesl 0TOOpOM TKaHH, W 0OpasIlbl
KpOBU 00pabaTbIBaM JUIA TOJydeHHUs Tuia3Mmbl. Bce o0pasiel 00pabaThiBaii M aHAJIM3UPOBAIN METOJIOM
KX/MC. Kpome Toro, Maier onmuchIBaeT MpoIeaypy ONeHKH TOKCUIHOCTH TOciie BBeAeHUs Kommo3umuii LNP-
kuPHK. Hanpumep, kuPHK, nHanenennyto Ha monudepasy, BBoauian B 103ax 0, 1, 3, 5 u 10 mr/kr (5 KHUBOTHBIX
Ha TPYMITy) ITyTeM OJHOKPATHOTO BHYTPHBEHHOT'O OOJIIOCHOTO BBEICHUS B 00BbEME JO3BI 5 MII/KT camIam KpbIC
muann Crper-Joynu. Uepe3 24 vaca u3 sipeMHON BeHBI y OOIPCTBYIOIIUX XHBOTHBIX ITOJMYYaad OKOJO 1 M
KPOBHU W BBIJICIISUIN CHIBOPOTKY. Uepes 72 yaca mocie BBEACHHUS 03Bl BCEX KHBOTHBIX MOJBEPTaid yMEPIIBIIC-
HUFO JIUIS BCKPHITHS. BbUTa MpoBefeHa OlEHKA KIMHWYCCKHUX MPOSBICHUM, MACChl Tella, XUMUYECKOTO COCTaBa
CBIBOPOTKH, MacChl OPTaHOB U TUCTOMATONOTHU. XOTs Maier OMHChIBaeT CIIOCOOBI OlleHKU Kommo3utiwii kuPHK-
LNP, 3Tu criocoObl MOTYT MPUMEHSATHCS ISl OIICHKH KIIUPEHCa, (apMaKOKHHETHKU U TOKCUYHOCTH BBEICHHS
JIUTIHTHBIX KOMITO3UITUH, TakKuX Kak koMro3uuu LNP coryiacHo HacTosmeMy H300peTeHHUIO.

B ompeneneHHBIX BapHaHTaxX OCYIIECTBIICHHUS JIMITUIHBIE KOMIIO3UIMH, B KOTOPBIX HUCTIONB3YIOTCS COCIH-
HeHust Gopmyns (1) wmm popmyiner (I1), packpbIThie B JaHHOM JOKYMEHTE, TEMOHCTPUPYIOT TIOBBIIIEHHYIO CKO-
POCTh KIMPEHCA TI0 CPABHEHHUIO C aIbTCPHATHBHBIMHA MOHM3UPYEMBIMH aMHHOJIUMIHIAMH. B HEKOTOPBIX TaKuX
BapHaHTaX OCYIIECTBICHUS CKOPOCTh KIMPEHCA MPEACTABIACT cOO0M CKOPOCTh KIMPEHCa JIUMUIO0B, HAIPUMED,
CKOPOCTh, ¢ KoTopo#t coenuuenue hopmynsl (1) wim Gopmyinsr (IT) BEIBOAUTCS U3 KPOBH, CBIBOPOTKH IIH TLIA3-
MBl. B HEKOTOpBIX BapuaHTaxX OCYIIECTBIEHHUsI CKOPOCTH KIMpPEHCa IPEJCTaBISIET COOOH CKOPOCTh KIHMpEHCa
rpy3a (HampuMmep, OMOJOTHYECKH aKTHBHOTO arcHTa), HalpuMep, CKOPOCTh, C KOTOPOI KOMIIOHEHT Tpy3a BBIBO-
JITCS M3 KPOBH, CHIBOPOTKHU WIIH IUIa3Mbl. B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS CKOPOCTh KIMPEHCA Mpe-
cTaBisieT coboit ckopocts KimpeHca PHK, nHampumep, ckopocts, ¢ kotopoit MPHK mim rPHK BeBoguTCs u3
KPOBH, CHIBOPOTKH HJIM IUIa3Mbl. B HEKOTOpPHIX BapHaHTaX OCYIICCTBICHHS CKOPOCTh KJIMPEHCA MPEACTABISICT
c000it ckOpocTh, ¢ KoTOpoit LNP BBIBOIUTCS M3 KPOBH, CHIBOPOTKH WIIM IIa3MbI. B HEKOTOPBIX BapHaHTaX OCY-
MIECTBIICHUSI CKOPOCTh KIIMPEHCa MPECTaBIIeT COO0H CKOPOCTh, ¢ KoTopoit LNP BBIBOAWTCS M3 TKaHH, TaKOH
KaK TKaHb NIEYeHH WM TKaHb celie3eHKH. JKemaTeapHo, YTOOBI BEICOKas CKOPOCTh KIMPEHCA MOTJa IPUBECTH K
npodumo 6e30macHOCTH 6€3 CYIMECTBEHHBIX TOOOUHBIX 3 ()EKTOB H/HITH K CHIDKEHHUIO Hakoruienus LNP B kpo-
BOTOKE H/MJIM B TKAHSX.

Coenunennst popmysl (I) wmn Gopmynst (II) mo HacTosmeMy U300peTEHHI0 MOTYT 00pa30BBIBATH COJIM B
3aBucuMocTH oT pH cpenpl, B koTopoit oHn HaxoasTcs. Hanpumep, B ciabokucioit cpene coeuHeHnst popMyItbl
(1) mmu popmyanst (II) MoryT OBITH IPOTOHMPOBAHHBIMHU M, TaKMM 00pa3oM, HECTH IOJIOXKHUTEIBHBIA 3apsn. U
Hao0O0poT, B CIa0OLIETIOYHON Ccpenie, TaKOH Kak, Harpumep, KpoBb, rae pH cocraBiser npubnmsntensHo 7,35,
coenunenust popmynsl (1) mimm gpopmysst (1) MoryT He MPOTOHMPOBATHCS U, TAKUM 00pa3oM, HE HECTH 3apsijia. B
HEKOTOPBIX BapuaHTax ocyuecTsiaeHus coeanHenus popmyinsl (1) mm dopmysnsr (II) mo HacTosmemMy packpbl-
THIO MOTYT OBITh NPEUMYIIECCTBCHHO MPOTOHUPOBAHHBIMH TpU pH mo MeHbIIeH Mepe okoio 9. B HEKOTOpHIX
BapuaHTax ocymecTBieHnus coenuHeHus Gopmynsl (1) i dpopmynsr (I) mo HacTosEMY PACKPBITHIO MOTYT
OBITH IPEUMYIIIECTBEHHO MPOTOHUPOBAaHHBIMHE ITPH pH 110 MeHbIIeH Mepe okoso 10.

pH, ipu koTopom coenunerue Gopmysl (1) umu dopmynsl (II) sBIsSETCS MPEUMYIIECTBEHHO TPOTOHUPO-
BaHHBIM, CBs3aH ¢ mpucymuM emy pKa. B mpenmouTuTensHBIX BapHaHTaX OCYIIECTBICHHS CONb COCTUHEHUS
dbopmyner (1) wmu popmyiet (II) mo HacTosimeMy packpeiTuio nMeeT pKa B auama3one ot okosio 5,1 10 okoso
8,0, maxxe OoJyee MPEIMOYTUTEIEHO OT OKOJIO 5,5 10 oKoIo 7,5, Hanmpumep, oT okouio 6,1 10 okono 6,3. B apyrux
MPEJIIOYTUTECITFHBIX BapHaHTaX OCYIIECTBICHUS CONIb coeauHeHus (opmyibl (I) Mo HacTosAmeMy pacKpBITHIO
umeetr pKa B quanaszone ot okono 5,3 1o okoso 8,0, HampuMep, OT okoiao 5,7 1o okoso 6,5. B npyrux Bapuan-
TaX OCYIICCTBJICHUS coib coeauueHust popmynsl (1) wiu dpopmysner (II) mo HacTosimemy packpeiTuio umeet pKa
B JMara3oHe OT OKoJIO 5,7 o okojio 6,4, HampumMep, OT okoJio 5,8 10 okojo 6,2. B 1pyrux npeanoyTUTEeNbHbIX
BapHaHTaX OCYIIECTBICHUS cOlb coenuHeHus Gopmyis (I) mo HacTosimemy packpsiTuio umeer pKa B quamnazo-
HE OT OK0JIO 5,7 10 OKOJIO 6,5, HApUMED, OT OKOJIO 5,8 10 0KOJIO 6,4. ANBTEpHATHBHO, COJIb COSTUHEHHS (Hop-
myitel (1) wm popmyns (IT) mo HacToseMy packpbITHIO HMeeT pKa B 1uama3zoHe ot okoJo 5,8 10 okouo 6,5. B
HEKOTOPBIX BapHaHTaX ocyiecTBieHuss pKa nmpoToHupoBanHoi Gopmsel coenuHenust Gopmydsl (1) wmu Gopmy-
nel (IT) coctaBmseT ot okoto 5,5 10 okoino 6,0. Conb coenunenuss popmyinst (I) wmm popmynst (II) mo HacTosI-
eMy PacKpBITHIO MOXKET nMeTh pKa B amama3one ot okosio 6,0 1o okoio 8,0, MpeArnodTUTEIbHO OT 0KoJIo 6,0
no oxoto 7,5. pKa comu coemuuenus Gopmynsl (I) mwm Gopmynsr (I1) MoxkeT ObITH BaXKHBIM (DakKTOPOM TIpH CO-
crapneHnn LNP, mockonbky Obuto 0OHapykeHo, uto LNP, cocraBieHHBIC ¢ ONpEACICHHBIMU JHITHIAMH,
nmetommmu pKa B anamaszone ot okouto 5,5 1o oxono 7,0, 3¢ GeKTUBHBI U JOCTABKHU T'py3a in vivo, Harpumep,
B nedeHb. Kpome Toro, 0p110 00HapykeHo, uto LNP, cocTaBneHHbIE ¢ ONpeIeIeHHBIMU JIMTUAaMHU, HMCIOIIIMU
pKa B nnamazone ot okoino 5,3 1o oxono 6,4, 3¢ deKTUBHBI 11 JOCTABKH in Vivo, HapuUMep, B ormyxoy. Cum.,
Haripumep, WO 2014/136086.

JlOTIOTHUTEIBHEIC JTUITHIBI.

"HeliTpansHbie TUIHIBI", TIOIXOSIINAE I TPUMEHEHUS B JIMITATHOW KOMITO3UITUU COTJIACHO OTHMCAHHMIO,
BKITIOYAIOT B ceOs1, HANpPUMEp, pa3iInIHble HEHTpalbHbIe, He3apsHKEHHBIC WM IIBUTTEP-MOHHBIC TUOHUABL. [Ipn-
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Mepbl HEUTpabHBIX (OCOINIHIOB, TPUTOAHBIX Ul IPUMEHEHUH B JAHHOM PacKpBITHH, BKIIIOYAIOT B ce0s1, HO
HE OrpaHM4MBaIOTC MMM, nunansmuroniadocharummixonuna (DPPC), nucreaponndocharunmxonun (DSPC),
docpoxommu (DOPC), mumupucromndocharuamnxonuds (DMPC), dochatununxomu (PLPC), 1,2-
nmucteapomi-sn-riunepo-3-pochoxomma (DAPC), docharuaundtanonamun (PE), suaasiii hochaTuIUIXONTHH
(EPC), munaypunoundocharunmixosua (DLPC), numupuctonndocharnammxonun (DMPC), 1-mupuctomn-2-
nanpmutomndocharnmixomuds  (MPPC),  1-mamemuromn-2-mupucromndocharnmmixonuas  (PMPC), 1-
nanbMuTOMI-2-cTeaponidocharuamnxonun (PSPC), 1,2-muapaxuaoni-sn-rauiepo-3-hpochoxomms (DBPC), 1-
creapowi-2-nagbMuTona docharunuiaxonua (SPPC), 1,2-muditko3eHonn-sn-rimnepo-3-pochoxomu (DEPC),
nansMuTomnoneonn pocharummixonun (POPC), muzodocdaruannxonus, auoaeona GpochaTnaminTaHOIaAMUH
(DOPE), munmaoneomndocharnannxonut gucreapomipocharnammnTanoaamut (DSPE), numupucronn docda-
tunwnTadonamue (DMPE), nunansmutomndocarnanmranonamus (DPPE), mansmuronnoneonndocharnam-
mranonamud (POPE), nuzodocdaruaumstaHonaMiH 1 nX KOMOMHAIMK. B onpeneneHHBIX BapuaHTax OCyIie-
CTBJICHUSI HEHUTPaJbHBIA (OCHOINIHI MOKET OBITh BBIOpaH M3 aucteapomidocharunmnxonuna (DSPC) u nu-
mupucromtpocharnamwmTanonamuia (DMPE), npeanoururensho aucreaponsndocdarummnxonuna (DSPC).

"XenmepHble TUMUABI" BKIIOYAIOT B c€0s1 CTEPOUIBI, CTEPUHBI U AJKWIIPE30PIUHBI. XeIMepHbIC JTUIHIBI,
TIOXOIAIINE Il IPUMEHEHHUS B HACTOAIIEM PACKPBITHH, BKIIIOYAIOT B ce0sI, HO HE OTPaHMYMBAIOTCS UMH, X0JIe-
CTEpHH, S-TeNTaIeuUIPE30PIIH U TEMHUCYKIIHAT X0JIecTepruHa. B ompeneneHHbIX BapHaHTaX OCYIIECTBICHUS
XeNMEePHBINA U MOXKET MPEACTAaBIATE COO0M XOJECTEPHH WM €r0 MPOU3BOIHOE, TAKOE KaK TeMHUCYKIMHAT
XOJIeCTepHHA.

[T -Mnuasl MOTYT BIMSATH HA MPOIOJDKUTEILHOCTh CYIIIECTBOBAHHMS HAHOYACTHIL in Vivo (Hampumep, B
kpoBH). I1OT -mumunsr MOTyT criocoOCTBOBATH IPOLIECCY M3TOTOBJICHHS COCTaBa, HalpUMeEp, IyTEM CHIKEHHS
arperanyy 4acTHIl ¥ KOHTPOJISI pa3Mepa dacTull. Mcnosib3yemble B fanHOM JokymeHTe [13-numnmast MoryT Mo-
IynupoBath (apmakokuHeTHdeckue cBoiicta LNP. Kak npasuio, [13I-nmunma conepxuT TUnuaHbil pparMeHT
U TIOJIUMEpHBIH (parmMeHT Ha ocHoBe [IOI' (MHOrnma HaspiBaeMmblil monu(dTHiieHOKcHnoM)) (IIOI-dparmenr).
O -nunuap!, TOAXOAAIINE I UCTIONB30BaHUS B JIMMTUAHON KOMITO3MIUHU ¢ coeauHeHueM (opmyisl (1) wmm
dhopmynel (IT) mo HacTosIIIEMY PACKPBITHIO, M HHPOPMAITHIO 0 OMOXUMUN TaKHUX JIMITHIOB MOKHO HaTH B Rom-
berg et al., Pharmaceutical Research 25(1), 2008, pp. 55-71 u Hoekstra et al., Biochimica et Biophysica Acta
1660 (2004) 41-52. JomomauTenbpHBIe moaxomsiue I3 -munmuabl packpbeITel, HanpuMep, B WO 2015/095340
(ctp. 31, crpouka 14 - ctp. 37, ctpouka 6), WO 2006/007712 1 WO 2011/076807 ("' munmuapl-HEBUANMKH").

B HekoTOpHIX BapHaHTax OCYIIECTBICHHS JUIMUAHBIA (pparMeHT MOXKeT OBITh MOJYYCH W3 TUALIMITIIHIIE-
pPHHA WM TUANITIAKAMHALA, BKITIOYast T€, KOTOPhIE COAEPKaT TUANKIIITIHIEPHHOBYIO WITH THATKAITIHKAMHA-
HYIO TPYIIy, UMEIOIYIO JUIMHY aJKWJIBHON LENH, He3aBUCUMO cojepxallyio oT okoio C4 no oxono C40 na-
CBIIICHHBIX WJIM HEHACHIIIEHHBIX aTOMOB YIJIEPO/ia, IPUYEM IIeIb MOXKET COJepP)KaTh OHY WM Oojee (pyHKIHO-
HaJIbHBIX TPYII, TaKUX KaK, HalpUMep, aMuA WIH CIOKHBIH 3(Up. B HEKOTOpPHIX BapHaHTaX OCYIIECTBICHHS
JUTMHA alKWIbHOM 1enu coctapisieT oT okosio C10 go C20. JuankuirivuepruHoBas UiId TUANKWITIMKaMUIHAS
TpyIna MOXKET JOTOJHUTEIHLHO COJlepKaTh OJHY WM 0oJiee 3aMEICHHBIX aJKMIIBHBIX Tpymi. JiuHa nenu Mo-
JKeT OBITh CHMMETPUYHOM MIIM aCHMMETPUYHOM.

Ecmm me ykazano uHoe, TepmuH "[191", ucmonp3yeMblii B JaHHOM JOKYMEHTE, O3HaYaeT 000 IMOIMITH-
JICHTIIUKOJIb WM IPYrod TOJUANKIIICHI(UPHBIN MOJUMEp, TAKOW KaK HeoOsI3aTeIbHO 3aMEIICHHbBIN JTHHEHHBIN
WITA Pa3BETBJICHHBIA MOJIMMED STHIICHTIIMKOIS WIH STHICHOKCHIA. B onpeneneHHbIX BapuaHTax OCYIIECTBICHUS
TI9T -pparMeHT sBISETCS HE3aMEIIEeHHBIM. AJIbTepHATUBHO, [IDT -pparMeHT MOKET OBITH 3aMeIleH, HAPUMED,
OTHOW MK OoJee aNKIIFHBIMH, aJIKOKCH, aIlFIbHBIMH, THAPOKCH WM apWiIbHBIME rpymmaMu. Hampumep, [101-
¢parment mMoxer comepxarb comoxumep IIOI7, Takoit kak 19T -nommyperan nmmm 19T -nonunponunen (oM.,
Harpumep., J. Milton Harris, Poly(ethylene glycol) chemistry: biotechnical and biomedical applications (1992));
anpTepHaTHBHO, [19T'-hparMenT moxer ObiTh ToMononuMepoM [10I. B onpeneneHHBIX BapHaHTaxX OCYyLIECTB-
nenust [15I-gparMeHT nmeeT MosIeKy ISIpHYIo Maccy oT okouo 130 mo oxono 50000, Hanpumep, oT okoo 150 no
oxono 30000 wn naxke ot okono 150 mo okono 20000. Ananornuno, [19T-¢hparMeHT MOXKET UMETH MOJIEKY-
JsIpHYI0 Maccy oT okoJio 150 mo okono 15000, ot oxono 150 no okono 10000, ot oxosio 150 10 okosno 6000 mnu
naxe ot okojo 150 mo okomo 5000. B onpeneneHHBIX MPEANMOYTHTEIBHBIX BapHaHTaxX ocymiecTBienus 101 -
(bparMeHT uMeeT MOJEKYISIPHYIO Maccy oT okoJio 150 mo oxomo 4000, ot okosio 150 mo oxoso 3000, oT OKOJIO
300 mo okoio 3000, ot oxojo 1000 10 oxoso 3000 mmm ot oxosto 1500 mo oxoio 2500.

B HEKOTOPHIX TPEANOUYTHUTENFHBIX BapuaHTax ocymecTBieHus [10I-pparment mpeacraBiseT cobOoi
"TI9I-2K", Takxe HazpiBaembrii "TIDT 2000", KOTOpBI MMEET CPEIHIOID MOJIEKYJLSIpHYIO Maccy oxoJyio 2000
naneToH. [191-2K npencrasien B qanaoM nokymente Gopmynoi (II), roe n paBen 45, 4to o3HA4aeT, 4TO Cpel-
HEYHCJI0Bast CTENCHb TOJIMMEPHU3ALIMH COCTABIISIET OKOJIO 45 cyOBbeIMHNI]

\[of\l’nOR (ID)

Opnako MOTYT OBITH HCHIOJIB30BaHBI IpyrHe BapuaHTsl ocyuiectieHns [1017, n3BecTHbIe B 1aHHO# obiac-
TU TEXHUKH, BKIIOUasi, HapUMep, T€, TAE CPEAHEUMCIOBas CTENEHb MOIMMEPHU3AlUU COCTaBIAET OKOJO 23
cyosenmann (n=23) u/mim 68 cyorenuunn (n=68). B HeKOTOPHIX BapHaHTaX OCYLIECTBICHHS N MOXET BapbHPO-
BaThCsl OT 0K0JI0 30 10 okoso 60. B HEKOTOPBIX BapuaHTaxX OCYLIECTBICHHS N MOXKET BaAPUPOBATHCS OT OKOJIO
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35 1o okoso 55. B HEKOTOPBIX BapHaHTaX OCYILECTBIEHHS N MOXKET BapbUpoBaThes 0T okoio 40 o oxono 50. B
HEKOTOPBIX BapHaHTaX OCYIIECTBICHHUS N MOXKET BapbUPOBATHCS OT OKOJIO 42 1o okoio 48. B HEKOTOpBIX BapH-
aHTax OCYIIECTBIICHHS N MOXET PaBHATHCA 45. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHS R MOXeT OBITH BBI-
Opan n3 H, 3amMenieHHOro ankmia 1 He3aMeIeHHOTO ajJKiIa. B HeKOTOPHIX BapraHTax OCyIIecTBICHUSA R MoxeT
MIPECTaBIATh COOOH HEe3aMEIICHHBIN alTKHJI, TAKOH, KaK METHII.

B mo60M U3 BapuaHTOB OCYIIECTBICHHS, ONMMCAHHBIX B TAHHOM J0KyMeHTe, [I31-numua MoxxeT ObITh BEI-
opan u3 [19T-munaypounranunepuna, 19 -mumupucromnrmuepuna (II31-JIMI) (xkat. Ne GM-020 ot NOF,
Toxwo, Anonus), [I9I-gumanemutonnrautepuna, [191 -nucreaponnriunepuna (II2I-ACDI) (kat. Ne DSPE-
020CN, NOF, Toxuo, Snonus), [IOI-gunaypunrmukamuna, [I90-mumupuctwirnukamuga, [190-
qunanbmuromwnrarkamuga u [190-mucreapomnrioukamuna, [19T-xonecrepuna (1-[8'-(xomect-5-eH-3[0eTal-
OKcH)KapOoKcaMuI0-3',6'- TMOKCAOKTaHIII |KapOaMOMII-[ oMeTa | -MeTHA-MOMU(3THIICHIHKOb), [I3-DMB  (3,4-
JUTETPaIeKOKCHUIIOCH3MII-[ OMera |-MeTHIIOIH (3 THIICHT JINKOJIEBEIN )3 (hup), 1,2-mMUpHUCTOUI-SN-TITHLEPO-3-
¢ocporranonamun-N-[MeTokcu (oI THIEHNHKOMNA)-2000]  (II2I2k-AMI’), 1,2-mucreapounn-sn-riumnepo-3-
tdocdorranonamun-N-[MeTokcu(monuatmwieHrmukois)-2000] (IT212k-DSPE) (kat. Ne 880120C ot Avanti Polar
Lipids, Amabactep, Anabama, CIIIA), 1,2-mucteapowi-sn-rMnepruHa, MeTOKCHTTONMITIIIeHT Ko (I19172k-
JCI'; GS-020, NOF Tokwuo, Snonus), momu(d3THICHTIHKONE)-2000-qumetakpmnata ([1912k-JIMA) u 1,2-
TUCTEApUIOKCUTTPOTTHII-3 -aMUH-N-[MeTokcu(momdTrIieHr ko )-2000]  (TI912k-JICA). B ompeneneHHBIX
TaKuX BapuaHTaxX ocymiectBiieHus [101-mumuim MoxkeT npeactaBisaTh codoit [1312k-IMI". B HekoTOpHIX Bapu-
anTax ocymectBieHus [191-munmua MoxeT npeactaBisath codoit [1912k-JICT. B apyrux BapuaHTax OCYyIIIECTB-
nerus IO -numun Moxker mpenctaBisaTh cobor I1O12k-JICDD. B HEKOTOPHIX BapuaHTaX OCYIIECTBIICHUS
[3I-munua Mosket npeacTaBisTh coboit [1912k-/IMA. B ente npyrux BapuanTax ocymectsienust [131-nmmnmn
MOXeT TpencTaBiiaTe coboit [I1912k-JIMA. B onpenenenHsx Bapuantax ocymectsieHus [I13-nunua moxer
IpeCTaBIATh co0oit coequuenne S027, omucannoe B WO 2016/010840 (maparpadst ¢ [00240] mo [00244]). B
HEKOTOPBIX BapHaHTax ocymectBieHus [101-nmunma Mosxer npenctasists coboit [1912k-/ICA. B apyrux Bapu-
aHTax ocymectBieHus [191-munum MoxeT npeactaBiste coooit [IDI2k-C11. B HekOTOpEIX BapraHTaX OCYIIe-
cteiennst [T -ymmua Moxker mpenctaBisath coboit [1912k-C14. B HEKOTOpBIX BapuaHTaX OCYIIECTBICHUS
TI9T - MokeT mpeactaBisath codoi [1912k-C16. B HekoTophix BapuaHTax ocymecTBiaeHus 1191 -mummn
MOJKET TpeacTaBisITh coboit [1012k-C18.

KarnonHbIe TUMHBI, TOJXOAAIINE IS UCIIONB30BAaHMS B JTUITMIHON KOMIIO3HIIMH IO TaHHOMY M300peTe-
HUIO, BKJIIOYAIOT B ce0sl, HO He orpanndmBaroTcst uMu, N,N-mnosneni-N,N-aumerunammonuiixyiopun (DODAC),

N,N-gucreapmi-N,N-1uMeTHIaMMOHUHAOPOMUT (DDAB), N-(1-(2,3-mnosreomtokcu ) pornn)-N,N,N-
tpumetmnammonuitxiopun  (DOTAP), 1,2-muoneounn-3-numerunammonwuiinponan  (DODAP), N-(1-(2,3-
Juonersokeu ) porin)-N,N,N-TpuMe THIIaMMOHU X JTOp T (DOTMA), 1,2-nuoneomnnkapbamui-3-

muMerwiammonuiinpornan  (DOCDAP), 1,2-mummnaeonn-3-aumernnammonniinponan  (DLINDAP), nmunay-
pun(C12:0) rpumernnammonuiinponan (DLTAP), nnokrapenmnamunornummicnepmut (DOGS), DC-Choi, nu-
onennokcu-N-[2-(ciepMuakapOokcamu 10 )3T |-N,N-uMeTHi- | -nponaHaMuHAATpUQ TOpaneTaT (DOSPA),
1,2-TUMHAPUCTHIIOKCUTIPOITIIT-3 - TUMETHII-TUAPOKCHATHIAMMOHHHOP OMILT (DMRIE), 3-IMMEeTHIaMHHO-2 -
(xomect-5-eH-3-0eTa-okcnOyTaH-4-okcH)-1-(1uc, mmc-9,12-okragekaanenokcn)nponad  (CLinDMA), N,N-
numeTu-2,3-nmuonennokcu)npormmiamMud - (DODMA),  2-[5'-(xonect-5-eH-3[0eTa]-0KkcH)-3'-0KCaneHTOKCH)-3-
numeT- 1 -(1uc, muc-9', 1-2'-okTaieka IMeHOKCH )TPOTIaH (CpLinDMA), N,N-gumernn-3,4-
nmuonemnokcnoen3mwiamua (DMOBA) u 1,2-N,N'-auonewmnkap6ammi-3-mumetmnamuHonponan (DOcarbDAP). B
OJTHOM BapHaHTe OCYIIECTBICHUS KaTHOHHBIA Tumua penctaisier co6oit DOTAP wimu DLTAP.

AHHMOHHBIE JUITU/IBI, TOAXOSIIHE IS UCTIONB30BAaHMS B HACTOSILEM M300pETEeHNH, BKIIIOYAIOT B ce0s1, HO
HE OTpaHMYMBAIOTCS UMM, (OCHATUIMITIULEPUH, KapAHOIUNNH, auanuidocdaTummicepuH, muanuipocdaru-
JUHOBYIO  KHCJIOTY, N-monekaHowrdocarnaniadtanonamut, N-cykumHwidocdaTuammatanonamut,  N-
riryrapunpocdaruamTanoaaMuaxotectepuaremucyknanatr (CHEMS) n musundocdaruannriunepus.

JlumuHbIe KOMITO3ULIUH.

B Hacrosmem m300peTeHNH NpeUIoKeHa JTUMUIHAsS KOMITO3ULMS, COJepKaliasi 10 MEHBIIEH Mepe OIHO
coenuaenue ¢opmynsl (I) mwmu popmynsr (I1), wim ero conpb (Hampumep, ero GapManeBTHISCKH MPUEMIIEMYIO
COJIb), U TI0 MEHBIIIEH Mepe OIWH APYTOH JTUIMUIHBINH KOMITIOHEHT. Takue KOMITO3UITUU TaKKe MOTYT COIEepKaTh
OMOJIOrMYeCKH aKTHBHBIN areHT HeoOs3aTeIbHO B KOMOWHALIMY C OAHUM WM 00iee APYTUMH JIMIUAHBIMU KOM-
MOHEHTaMHU. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS JIMIHIHBIE KOMIO3UIMN COACPXKAT JIMIHUIHBIA KOMIIO-
HEHT Y BOJHBIH KOMIIOHEHT, COJEPKalii ONOIOTHYECKH aKTHBHBIN arcHT.

B oxHOM BapmaHTE OCYIIECTBICHHS JHNUAHAS KOMIIO3UIMSA COAEPKUT coeanHeHne Gopmynsl (I) wmm
¢dopmynst (II), mnm ero apmaneBTHYECKH NPUEMIIEMYIO COJIb, M MO0 MEHBIIEH Mepe OAWH IPYrod JMIHUIHBIA
KOMITOHEHT. B ipyrom BapuaHTe OCYIIECTBIICHUS JMITUIHAS KOMIO3UIHS JOTOJIHUTEIHHO COAEPKUT ONOJIOTH-
YeCKH aKTHBHBIN areHT HeoOs3aTelbHO B KOMOMHAIIMY C OJJHAM WM OoJiee IpyTrUMH JIMIUIHBIMA KOMIIOHEHTA-
MH. B apyrom BapmaHTe OCYIIECTBICHUS JIMNMIHAS KOMIIO3ULMS HaXoIWTcs B (opMe JIMIOCOMBI. B npyrom
BapuaHTe OCYIIECTBIICHUS JIMIIMHAS KOMITO3HIMSL HaxonuTces B popme nunuanoit Hanouactuisl (LNP). B npy-
TOM BapHaHTE OCYIIECTBICHUS JUITUIHAS KOMIIO3UIUS HOAXOINT JUIS IOCTABKH B TIEUCHB.

B oxHOM BapmaHTE OCYIIECTBICHHS JHNUAHAS KOMIIO3UIMSA COAEPKHUT coeauHeHue ¢opmynsl (I) nmm
dhopmyner (IT), unu ero GapManeBTUIECKH MPUEMIIEMYIO COJIb, U JPYTOH JUIHIHBIN KOMITOHEHT. Takue apyrue
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JIUIMAHBIC KOMIIOHCHTHI BKJIIOYAIOT B ce0s, HO HE OTPAHWYHMBAIOTCSA WMH, HCHTPAIbHBIC JHITUABI, XCIICPHEIC
yuruael, 191 -munuael, KaTHOHHEIC TUITAIBI M aHUOHHBIC JIMMUALL. B omnpeneneHHbIX BapHaHTaX OCYIECTBIIC-
HUS JTUIHATHAS KOMIIO3UITHS CONEepKUT coenuuerue Gopmyisl (1) mmu dopmyisr (1), mmm ero dpapmaneBTHIECKH
MIPUEMJIEMYIO COJIb, M HEUTpanbHbIN Jumu, Hanpumep, DSPC, HeoOs3aTenbHO ¢ OJHUM WK 0oJiee JOTIOJTHU-
TENbHBIMHU JIMITUAHBIMA KOMIIOHEHTaMH. B 1pyrom BapuaHTe OCYIIECTBIICHUS JTUMHIHAS KOMITO3UINS COIEPKHUT
coenuaenue hopmynsl (I) mmu dopmynst (I1), nnm ero dpapmareBTHUESCKH PUEMIIEMYIO COJTb, U XEITICPHBIHN JIH-
AT, HAIPAMEp, XOJIECTEPHH, HEOOM3aTeIFHO C OJHUM WM 0oJiee NOMOJHUTEIbHBIMA JIMITUAHBIMA KOMIIOHECH-
TaMH. B OTMONHUTETFHOM BapHaHTe OCYIIECTBIICHUS JIMIUAHAS KOMIIO3HIHS COACPIKUT COCTUHEHNE (DOPMYIIBI
(1) wm popmynsr (1), wnu ero apmaneBTHYECKN IPHEMIIEMYIO coiib, U [IDI-munua HeobOs3aTebHO ¢ OAHUM
win OoJiee JNOMOTHUTCIBHBIMH JIUIUIHBIMA KOMIOHCHTaMH. B JONOJIHHUTEIILHOM BapUaHTE OCYIICCTBICHUS
JMITUIHAsT KOMIO3UIMS copepkuT coequnenne Qopmynst (I) wam dopmynst (1), wmm ero ¢dapmaneBTHIECKH
MPUEMIIEMYIO COJIb, U KATHOHHBIN JTUIH]T HEOOS3aTEIBHO ¢ OJHUM WM 00Jee HOMOTHUTCIGHBIMA JIUTUIHBIMA
KOMITOHEHTaMH. B JOTIOJTHUTEIFHOM BapHaHTE OCYIIECTBICHHS JIMIUIHAS KOMITO3UIUS COJEPKUT COSANHEHHUE
dbopmynst (I) mwm popmyisr (1), v ero papmaneBTHUCCKH MPUEMIIEMYIO COJIb, U AHUOHHBIN JTUTH] HE00s3a-
TEJNBHO C OJAHWM WU OoJiee NOMOTHUTENFHBIMHU JIMITUAHBIMA KOMIIOHEHTaMH. B cyOBapuaHTe OCyIIeCTBICHHS
JUTHIHAS KOMITO3UIUS conepkuT coeaunenne ¢opmynbl (I) wm dopmynsr (II), mnm ero dapmaneBTHIECKH
MIPUEMJIEMYIO COJIb, XeNTepHbId yumua U [191 -unua HeoOsA3aTeTbHO ¢ HEUTPaNIBbHBIM JIMIHIOM. B momoiHu-
TEJIHHOM CyOBapHaHTE OCYIIECTBICHHS JTUMUIHAS KOMITO3UIUS CONEpKUT coenuuerue Gopmyns! (I) mmm dop-
myutel (1), wm ero gpapManeBTHYECKH MPUEMIIEMYIO COJIb, XENMEePHBIA Uy, [ID1 -numnun u HeWTpabHbIH JIH-
I

Kommosumuu, conepxarmue nunuasl popmyist (1) wmu dopmynsr (1), nim ux dapmaneBTiuyeckn npueM-
JIEMBIC COJIH, WM UX JUIUAIHBIC KOMIIO3UIIMHA MOTYT OBITh B PAa3JUYHBIX (hopMax, BKIFOYAsl, HO HE OIpaHHUYHBA-
SICh UMM, CPEJCTBa JOCTABKHU, 0Opa3yIONINe YacTUIbI, BKIIOYAs MHUKPOUYACTHIIBI, HAHOYACTHUIIE M TPAHCQHCKIU-
OHHBIE areHTbI, KOTOPBIE MOJIE3HBI AJIS JOCTABKU K KJIETKaM Pa3IM4HBIX MojeKyll. Crenuduieckiue KOMIO3HITNH
3¢ (dexkTUBHBI TPU TpaHC(HEKIUU HIH JOCTaBKe OMOJIOTHYCCKU aKTHBHBIX arcHTOB. [IpenmoyTurensHbie OHOIIO-
TUYECKH aKTUBHBIE areHTHI npeacTaBisitoT codoit PHK u JIHK. B momonHUTETSHBIX BapHAHTaX OCYIIECTBIICHUS
Ouosnorudecku akTuBHBIN areHT BbiOupatoT u3 MPHK, rPHK u J/IHK. B onpeneneHHsIx BapuaHTax OCyIIeCTBIIC-
Hus rpy3 coaepxutr MPHK, kogupyromyto PHK-nampasmsiemsrit JIHK-cBsi3piBarommii arent (Hampumep, Cas-
Hykieasdy, Cas-Hykieady kinacca 2 wim Cas9), u rPHK unmm myknenHoByto kucnoty, koaupytomryio TPHK, mmu
kombuHanmio MPHK u rPHK.

Tunmunsie coenuaenust Gopmyinsr (I) mis MCONB30BaHMUS B BBHIICYKA3aHHBIX JIMMUIHBIX KOMIO3HUIIUSIX
NPUBEJICHHI B TpUMepax. B onpeneneHHBIX BapraHTax OCyIIECTBICHUs coequuenne ¢popmyisl (I) mpencrasnser
coboit coenunenne 1. B ompeneneHHBIX BapHaHTax ocyuiecTBIeHHs coenuHenue ¢opmyisl (I) mpencrasiser
coboit coenunenne 2. B ompeneneHHBIX BapHaHTax ocyllecTBIeHHs coenunenne ¢opmyisl (I) mpencrasiser
coboit coenunenue 3. B ompeneneHHBIX BapHaHTax ocyllecTBIeHHs coemuHenue ¢opmyinsl (I) mpencrasiser
co0oii coennHeHue OIIpEeJIeTICHHBIX BapHaHTaX OCYHIECTBICHUs coeanHenue ¢opmyisl (I) mpencrasiser
co0oii coennHeHue OTIpEeIeTICHHBIX BapHaHTaX OCYHIECTBICHUs coeanHenue ¢opmyisl (I) mpencrasiser
coboii coennHeHne OTIpEICIICHHBIX BapHWaHTaX OCYIIECTBIICHUsT coenuHeHue (opmynsl (1) mpencraBuseT
coboii coennHeHne OTIpEICIICHHBIX BapHWaHTaX OCYIIECTBIICHUsT coenuHeHune (opmynsl (1) mpencraBuseT
coboii coennHeHNe OTIpEICICHHBIX BapHWaHTaX OCYIIECTBIICHUsT coenuHeHue (opmynsl (1) mpencraBuseT
coboit coennuenne 9. B ompeneneHHbIX BapHaHTax OCYyMIECTBICHHS coenuHeHue Gopmynsl (I) mpeacraBnser
coboit coenqunenne 10. B onpeneneHHBIX BapHaHTax ocyliecTBIeHUs coenuHenune Gopmynsl (I) mpeacrapuseT
coboit coenunenne 11. B onpeneneHHbIX BapuaHTax ocyuiecTBieHus coenunenue ¢popmyisl (I) mpencrasnser
coboit coequnenne 12. B onpeneneHHBIX BapHaHTax ocymiecTBieHus coenuHenue ¢popmyisl (I) nmpencrasnser
coboit coequnenne 13. B onpeneneHHBIX BapHaHTax ocyuiecTBieHus coenunenue ¢popmyisl (I) mpencrasnser
coboit coenunenne 14. B onpeneneHHBIX BapHaHTax ocyuiecTBieHus coenunenue ¢popmyisl (I) nmpencrasnser
coboit coequnenne 15. B onpeneneHHBIX BapHaHTax ocymiecTBieHus coenunenue ¢popmyisl (I) nmpencrasnser
coboit coenunenne 16. B onpeneneHHBIX BapuaHTax ocymiecTBieHus coenunenue ¢popmyisl (I) nmpencrasnser
coboit coenqunenne 17. B onpeneneHHBIX BapHaHTaxX OCyIIecTBIeHUs coeauHenue Gopmynsl (I) mpeacrapuseT
coboit coenqunenne 20. B onpeneneHHBIX BapHaHTax OCyIIecTBIeHUs coenuHenne Gopmynsl (I) mpeacrapuseT
coboit coenqunenne 21. B onpeneneHHBIX BapHaHTax oCyliecTBIeHUs coeauHenue Gopmynsl (I) mpeacrapuseT
coboit coenquHenne 22. B onpeneneHHBIX BapHaHTaxX OCYyIIeCTBICHUs coenuHenue Gopmynsl (I) mpeacrapuseT
coboit coenquHenne 23. B onpeneneHHBIX BapHaHTaxX OCYyIIecTBICHUs coenuHenue Gopmynsl (I) mpeacrapuseT
coboit coenqunenne 24. B onpeneneHHBIX BapHaHTaxX OCYyIIecTBICHUs coeauHenue Gopmynsl (I) mpeacrapuseT
coboit coequnenne 25. B onpeneneHHBIX BapHaHTax ocyuiecTBieHus coenunenue ¢popmyisl (I) mpencrasnser
coboit coenunenune 27. B onpeneneHHBIX BapHaHTax ocymiecTBieHus coenunenue ¢popmyisl (I) mpencrasnser
coboit coequnenune 28. B onpeneneHHBIX BapHaHTax ocyuiecTBieHus coenunenue ¢popmyisl (I) mpencrasnser
coboit coequnenne 29. B onpenesneHHBIX BapHaHTax ocymiecTBieHus coenunenue ¢popmyisl (I) nmpencrasnser
coboit coenunenne 30. B onpeneneHHbIX BapuaHTax ocymiecTBieHus coenunenue ¢popmyisl (I) mpencrasnser
coboit coenunenne 31. B onpeneneHHBIX BapuaHTax ocymiecTBieHus coenuHenue ¢popmyisl (I) nmpencrasnser
coboit coenquHenne 32. B omnpeneneHHBIX BapHaHTaxX OCyIIecTBIeHUs coeauHenue Gopmynsl (I) mpeacrapuseT
coboit coenquHenne 33. B omnpeneneHHBIX BapHaHTaxX OCYyIIecTBICHUs coeauHenue Gopmynsl (I) mpeacrapuseT
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coennHenue Qopmynsl (I) mpencrasmiser
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coenunenne ¢opmynsl (I) mpencrapiseT
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coboit coequaenne 50. B ompeneneHHbIX BapHaHTaX OCYIICCTBICHUS COSAMHEHHE MPECTaBIsIeT coboi coemn-
HEHHE, BEIOPAaHHOE W3 COSAMHEHHH, MPUBEICHHBIX B Ta0JN. 1, IpH YCIIOBUH, YTO yYKa3aHHOE COCIMHEHHUE HE SIB-
JgeTCs coequHenneM 18, coenuaennemM 19 wim coenuuenrem 26

Komnosumun LNP.

JlunuaHbIe KOMIIO3UITUE MOTYT OBITH MPEICTABICHEI B Buae koMmo3unuii LNP. JIumuaHbie HAHOYACTHIIED
MOTYT TPEACTaBIATE co0O0W, Hampumep, MUKpochepsl (BKIOYAs OJHOCIONHBIC M MHOTOCIOHHBIC BE3UKYIIBI,
Hanpumep, "JTUIMOCOMBI" - JINMTUAHBIC OUCIION ¢ JTaMeIUIPHON (ha30i, KOTOPBIC B HEKOTOPHIX BapHAHTAX OCYIIC-
CTBIICHUS SIBISFOTCS TI0 CYIIECTBY C(EPUUYCSCKAMHU U B 0OJce KOHKPETHBIX BapUAHTAX OCYIICCTBIICHUS MOTYT
CoJlepKaTh BOJHOE SIIPO, HAIIPHMEp, COJACpIKallee 3HAUMTENbHYI0 YacTh Monekyn PHK), mucnepchyro ¢dasy B
SMYJIBCHH, MALIEIIIBI FUTH TUCTIEPCHYIO a3y B CYCICH3HH.

LNP umetot pazmep ot okoio 1 g0 okoso 1000 HM, oT okomo 10 1o okoso 500 HM, oT oxoiio 20 10 0KOJIO
500 M, B cyOBapmaHTe ocymiecTBIeHHsI OT okojio 50 mo oxosmo 400 HM, B CyO-BapHaHTE OCYHIECTBICHUS OT
okoiio 50 mo oxosio 300 HM, B cyOBapwaHTe OCyIIecTBIEHUS OT okojio 50 mo okoso 200 HM, U B cyOBapuaHTe
OCYIIECTBIICHHUS OT 0K0JIO 50 10 okoo 150 HM, 1 B IpyroM cyOBapHaHTe OCYIIECTBIECHUS OT OK0JI0 60 10 0KOJIO
120 um. IpeanouturensHo LNP uMmeroT pasmep ot okoso 60 aM 1o okono 100 aM. Cpennue pa3Meps (auaMeT-
PBI) TOHOCTEHIO chopmupoBaHHON LNP MoOryT OBITE M3MEpPEHBI C MOMOIIBI0 JHHAMUYCCKOTO PAcCesSHUs CBETa
Ha Malvern Zetasizer. O6paszen LNP pazoasnstot B Gpocdarao-coneBom 6ydepe (DCB), Tak 4To CKOPOCTH cUeTa
coctaiser npudanznTensHo 200-400 KUIOUMITYILCOB B CEKyHAY. JlaHHBIE ITpeacTaBlICHbl B BU/IE CPEIHEB3BeE-
NICHHOT'O 3HAYCHUS H3MEPCHUS UHTCHCUBHOCTH

BapuaHTBI OCYIIECTBIICHUS HACTOSIICTO PACKPHITHS OOCCIICUMBAIOT JUMHUIHBIC KOMIIO3UIINH, OMCAHHEIC
HAa OCHOBAHHHU COOTBETCTBYIOIIUX MOJIIPHBIX COOTHOIICHUH JIMITUIHBIX KOMIIOHCHTOB B KOMITO3HUIUHU. Bee urc-
7a Moi.% TpHUBENEHB! B BUAE TOJH JIMIHIHOTO KOMIIOHEHTA JIMOHIHOW KOMIO3HWIUHU WX, 00jiee KOHKPETHO,
kommo3uruii LNP. B onpeneneHHBIX BapuaHTax ocymiecTBIeHHS MOIL.% coenuaeHus ¢popmynsl (1) mmm popmy-
me1 (IT) MmokeT cocTaBnaTk 0T okono 30 Mon.% mo oxoino 70 Mon.%. B ompeneneHHBIX BapHaHTaX OCYIIECTBIIC-
HUS MOL% coexnHerns ¢hopmynsl (I) mmu dopmynsr (II) MmoxkeT cocraBisaTe mo meHsbmeil Mmepe 30 mMor.%, mo
Menbei Mepe 40 Mon.%, mo MensbIeit mepe 50 Mon.% nnu 1o Menbiel Mmepe 60 Moi.%.

B ompeneneHHBIX BapHaHTaX OCYIICCTBICHUS MOJ.% HEHTPAIBLHOTO JIMMTUIA MOXKET COCTABISATH OT OKOJIO
0 M01.% nmo oxono 30 Mo01.%. B onpeneneHHBIX BapHaHTaX OCYIIECTBJIECHUS MOJ.% HEUTpalbHOrO JTUMHIA MO-
JKET COCTaBJITh OT OKoJo 0 M01.% 110 okoio 20 Mon.%. B onpeneneHHBIX BapuaHTaX OCYLIECTBIEHUS MOIL.%
HEUTPaIBFHOTO JIUITHIA MOXKET COCTABIATH OKOJIO 9 MOIL.%.

B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS MOJ.% XCIIEPHOTO JHIKAAA MOXKET COCTABIATH OT 0KoJo ()
Mou.% 10 okono 80 mon.%. B ompeneneHHbIX BapHaHTaX OCYIIECTBIECHUS MOJ.% XEJMEepPHOro JUMUIA MOXKET
cocTaBIAATh 0T 0K0Jo 20 M011.% 110 okomo 60 Mo1.%. B onpeneneHHBIX BapHaHTaX OCYIIECTBICHUS MOJ.% Xel-
MEPHOTO JINIUIA MOXKET COCTaBIATH OT okoio 30 mMon.% mo okomo 50 mon.%. B ompeneneHHBIX BapmaHTax
OCYILECTBIICHHS MOJL. % XEJIEePHOTO JIMITHIA MOXKET COCTABIATH OT 0K0Jio 30 Moi.% 1o okomno 40 momn.% wimm ot
okoJ0 35% mon.% 1o oxoio 45 mMon.%. B onpeneneHHBIX BapraHTaX OCYIIECTBICHUS MOJ.% XENIEPHOTO JIH-
MUa PETYIMPYIOT Ha OCHOBE KOHIEeHTparmii coenuaenus Gopmynsl (1) wm dopmyns (I1), HEHTpamIsHOTO JIH-
muaa w/unn I3 -nmunuaa, 9yTo0sl JOBECTH TUMUAHBIN KoMIoHeHT 10 100 Mo %.

B onpenenennsix Bapuantax ocyuiectBieHus: Moa.% [I2T-nunuga MoxeT cocTaBisTh OT okojo 1 Mon.%
1o okoso 10 Mon.%. B onpeneneHHbIX BapraHTax ocylecTBiIeHUs MO % [13T-nmunuaa MoXeT coCTaBisITh OT
okono 1 Mo1.% 1o okono 4 Mon.%. B onpeneneHHbIX BapuaHTax ocyuiecTBiaeHUs MO % IIOI-nmununa moxer
COCTaBJIATh OT 0K0JIO 1 M01.% 10 okomno 2 mMon.%. B onpeneneHHbIx BapuaHTax ocymecTsiaeHus Mon.% 100
JIAMHUAA MOXET COCTAaBIATE 0K0JIO 1,5 M01.%.

B pazmmunbix BapuaHTax ocymiectBieHus kommosunust LNP conepxur coeamnenne dopmynsr (1) wm
dhopmyner (I1), wu ero conb (Hampumep, ero GapMareBTUISCKH MPUEMIIEMYIO COJIb (HaIIpuMep, Kak pacKphITO B
JTAHHOM JOKYMEHTE)), HeUTpanbHbIi Jumuy (HanpuMep, DSPC), xenmepHslit aunun (HampuMep, X0JIEeCTEpUH) U
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[OI-munua (Hanpumep, [1912k-JIMI'). B HekoTOpBIX BapHaHTax ocymiecTBiaeHns: komnosuius LNP conepxur
coenunenue dopmynsl (I) mmu Gopmyast (1), nmm ero dapmaneBTHYECKH NPUEMIIEMYIO COJb (HAaIpuUMep, Kak
packpsiTo B nanHoM aokymeHTe), DSPC, xonectepun u [I1OI-numua. B HEKOTOPBIX TaKWX BapHaHTax OCYIIECT-
BreHus kommno3urusas LNP conepxut [101-numnun, conepxamuii JIMIT, mHanpumep, [1912k-JIMI'. B onpenenen-
HBIX TPEONOYTHUTENIFHBIX BapHaHTaxX ocymiecTBieHus kommosuimst LNP comepxut coemmuenue dopmyinsr (1)
i popmysl (I1), umm ero GapManeBTHIECKH pueMIIeMYyto coutb, Xonecteput, DSPC u I1012k-JIMT.

B ompeneneHHbIX BapuaHTaX OCYIIECTBJICHUS JIMIIMIHBIE KOMIIO3UIMY, Takue Kak komnosuuuu LNP, co-
JiepKaT JIUIUAHBIA KOMIOHEHT ¥ KOMIIOHEHT HYKJIEMHOBOW KUCIOTHI, HanpuMep, PHK-koMnoneHT, 1 MossipHOE
cootHomreHne coeanHeHus Gpopmynsl (1) wam Gopmynsr (1) Kk HyKIEHHOBOH KHCIIOTE MOET OBITH M3MEpPEHO.
BapuaHThI OCyIIeCTBICHHUS HACTOSILETO PACKPBITHS TAKXKe MPEIOCTABISIOT JUITUIHbIE KOMIIO3HUIMH, UMEIOIINE
OTIpe/IeTIeHHOE MOJISIPHOE COOTHOILCHNE MEX/Ty MOJIOKUTEIBHO 3apsHKEHHBIME aMHHOTPYNIaMu papMarieBTuye-
CKH TIpreMIIeMbIX costeit coenunenuii popmyisl (1) mm popmynst (II) (N) 1 otpunaTensHo 3apspkeHHBIMU (oc-
tdatapiMu rpynmamu (P) HyKIEHMHOBOIM KHCIIOTHI, MMOMJICKAIICH WHKANCYIUPOBAaHHIO. MaTeMaTHUECKH ITO MO-
JKET OBITh IpeacTaBieHo cooTHomeHneM N/P. B HEKOTOpPHIX BapHaHTax OCYIIECTBIICHUS JIMIHIHAS KOMIIO3H-
ust, Takas Kak komno3uiwsi LNP, MoxeT coneprkaTh JIMITUAHBINA KOMIIOHEHT, KOTOPBIH BKJIIOYAET B ce0s1 Coer-
Henue Gpopmyisl (1) wu popmynst (I1) wim ero hapmaneBTHISCKH PUEMIIEMYIO COJIb; © KOMITOHEHT HYKJICHHO-
BOH KHUCJIOTHI, TAe cooTHOmeHne N/P cocraBnsieT oT okoio 3 mo 10. B HEKOTOPHIX BapruaHTaX OCYIIECTBICHUS
koMmmo3uruss LNP MoxkeT copeprkaTh JIMITUIHBIA KOMITOHEHT, KOTOPBIH BKJIIOYAET B ce0s1 coeAmHEeHNE (HOPMYJIBI
() wmm dpopmymsr (I1) wmm ero dapmaneBTHUeCcKH pueMieMyo coiib; 1 PHK-kommnoneHT, rie otHomenne N/P
coctaBisieT oT okoio 3 g0 10. Hampumep, cootHomenue N/P MoxeT cocTaBisaTh okojo 4-7. B anprepHaTHBHOM
BapuaHTe cooTHomeHne N/P MokeT cocTaBIsATh OKOJIO 6, HanpuMmep, 6 £ 1 nmm 6 £ 0,5.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHUS BOJHBIA KOMIOHEHT COICPKUT OMOIOTUYCCKU aKTUBHBIN arcHT.
B HEKOTOpHIX BapHaHTax OCYIIECTBICHUS BOJHBIH KOMIOHEHT COJICPIKUT ITOJIUIIENITH HE00s3aTeIbHO B KOMOU-
HallUM C HYKJIEMHOBOM KHCIOTOH. B HEKOTOPBIX BapHaHTaX OCYILECTBICHHUS BOJHBIN KOMIIOHEHT COAEPXKHUT
HYKIICHHOBYIO KHCJIOTY, Takyto kak PHK. B HekoTOphIX BapHaHTaX OCYIICCTBICHUS BOIHBIN KOMIIOHCHT IPE/-
CTaBJIsIeT cO0OH KOMITOHEHT HYKJIEMHOBOW KHCIIOTHL. B HEKOTOPBIX BapnaHTax OCYIIECTBICHNS! KOMIOHEHT HYyK-
nenHoBo# kucinoTsl conepxkut JJHK, u ero moxuo nassate JJHK-koMmonentom. B HekoTOpBIX BapuaHTax ocy-
IIECTBJIEHUSI KOMIIOHEHT HYKJIEMHOBOM KHUCIIOTHI coaepkuT PHK. B HekoTOpbIX BapuaHTax OCYIIECTBICHUS
BOJIHBIN KOMIIOHEHT, Takoi kak PHK-kommnonent, moxer coaepxkate MPHK, nanpumep, MPHK, xoaupyrouryio
PHK-nanpasnsemsiii  JIHK-cBsi3piBaromuii  arent. B HekoTopbix Bapuantax ocyumiectBieHuss PHK-
HanpaBisieMblii JIHK-cBs3piBatommii areHT mpencraBiseT coboii Cas-Hykiea3y. B ompeneneHHbIX BapuaHTax
OCYIIIECTBIICHHUST BOJHBIM KOMITOHEHT MOKeT coaepxkaTh MPHK, kotopas xomupyer Cas9. B omnpeneneHHbIX Ba-
pHaHTax OCYIIECTBICHHUS BOJHBINH KOMIOHEHT MOXeT coaepkath TPHK. B HEKOTOpBIX KOMIO3UIMSAX, COlepakKa-
mux MPHK, xonupyromyro PHK-nanpasnsemsiii JITHK-cBsa3bIBatomuil areHT, KOMIO3ULIKSA AONOTHUTENIBHO CO-
JepxuT HyknenHoByro kucnotry rPHK, takyro kak TPHK. B HekoTOpbIX BapHaHTax OCYIIECTBIEHUS BOMHBIN
komnoHeHT coaepxkuT PHK-nanpasnsemsit JIHK-cBa3siBatomuit arent u TPHK. B HexoTophix BapuaHTax ocy-
miecTBIeHus BoAHbIN kKoMnoHEHT coaepkuT MPHK Cas-nykineasst u TPHK. B HekoTopbIx BapuaHTax OCyIIECTB-
neHus BogHbIN koMIOHEHT coaep:kuT MPHK Cas-nyxieass! knacca 2 u rPHK.

B onpeneneHHbIX BapHaHTax OCYIIECTBICHUS JMIKIHASA KOMIIO3ULMS, Takas Kak komnosunus LNP, mo-
*keT conepxkath MPHK, kogupyromnyto Cas-Hykieasy, Takyro kak Cas-Hykiieasa Kiacca 2, coequHeHune GopmyIsl
(D) wmm dhopmyiet (IT) wm ero GpapManeBTHIECKU MPUEMIIEMYIO COJIb, XENTEPHBINA UK, HEOOS3aTEIILHO HEMH-
TpanbHbI Junua 1 100 -nmunua. B HekoTopeix kommosunwmsx, coaepxkammx MPHK, kommpyromryto Cas-
HyKJea3y, Takyio kak Cas-Hykieas3a Kjacca 2, XeJIepHbIi JUIH IpeacTaBisieT co0oi xonectepuH. B npyrux
KoMmmo3umusax, coaepxkamux MPHK, xomupyromyro Cas-Hykiea3y, Takyro kak Cas-Hykieas3a Kiacca 2, HEH-
TpanbHBIN Jumua npeacraviser coboit DSPC. B gonmonHHTeNbHBIE BapHaHTaX OCYIICCTBICHHS, COACPIKAIIUX
MPHK, xomupyromyro Cas-Hykneasy, Takyro kak Cas-Hykneasa kiacca 2, Hanpumep, Cas9, II9T-nmunun npen-
crapisier cobori IIDI2k-IMI'. B KoOHKpeTHBIX KoMIO3umusx, conepxammx MPHK, xomupyromyro Cas-
HyKJea3y, Takylo kak Cas-Hykieasa kiacca 2, U coeanHenue ¢opmyisl (1) wmu popmynst (1) nmm ero dapma-
LEBTUYECKH IMPHUEMIIEMYIO COJIb. B ompeneneHHBIX KOMIO3ZMIUSAX KOMIO3UIMS AONOIHUTENBHO COJAEPHKUT
rPHK, takyio kak nrPHK nnu orPHK.

B HexoTOphIX BapuaHTax OCYILIECTBIECHMS JIUMMIHAS KOMIIO3MLMS, Takas Kak kommnozunus LNP, moxer
cogepxxatb TPHK. B onpeneneHHbIXx BapuaHTaxX OCYIIECTBIEHHUS KOMITO3HUIIMS MOXET COJEpk aTh COEIMHEHHE
dhopmyner (I) wmm hopmyner (I1) wu ero dpapmaneBTHUeCKH pueMiemMyto coib, TPHK, xenmepHsrit aunwm, He-
00s3aTensHO HeHTpanbHbIA g u [19T-munua. B HexoTopsix kommosuiusax LNP, cogepkammux rPHK, xen-
TIEPHBIN JTUTUT TPEICTABISIET COOOM XOJIeCTepHH. B HEKOTOPBIX KOMIO3UIHSX, coaepxamux TPHK, HeliTpams-
HBIA unun npeactaBiseT codoit DSPC. B momomHUTEIBHBIX BapHaHTaX OCYINECTBICHUs, conaepxkanmx rPHK,
[3I-munupa npencrasisier codoit [12I2k-AMI". B onpenenennsix komnozunusx TPHK Beibuparor n3 arPHK u
orPHK.

B ompenencHHBIX BapHaHTaX OCYIICCTBICHUS JIMIUAHAS KOMIIO3HIMS, Takas Kak kommosunus LNP, co-
nepxxut MPHK, xomupyromyto PHK-nanpasnsiemsrit JIHK-cBs3piBatommii arenr, u TPHK, koropast Mmoxxet ObITh
orPHK, B BogHOM KOMMOHeHTe, u coenunenue Gopmyasl (1) mm dopmyssr (1) B munuaaom komnoHente. Ha-
npumep, kommo3urus LNP moxxer conepxarb coeaunerne Gpopmyisl (1) wm dopmynsr (II) mmm ero gapmaries-
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Tudecku npuemnemyo cons, MPHK, xomupyromyro Cas-nykneasy, rPHK, xennepnslil nunuj, HeHTpaidbHBIHA
munua u [19T-nunug. B HekoTopsix komno3unusx, coaepxkamux MPHK, konupyromyto Cas-nykieasy, u rPHK,
XEJMEePHBIN JINH TIPEACTABISIET COOON X0NIecTeprH. B HEKOTOPBIX KOMITO3UIIUSAX, conepxkamux MPHK, komu-
pyromyto Cas-uykieasy, u TPHK, nefitpansubiii siumuy npeacrasisieT coboit DSPC. B nomonHUTENBHBIX BapH-
aHTax ocymecTBieHwsl, conepxkamux MPHK, komupyrontyro Cas-aykinea3y, u TPHK, IIOI -nmumun npeacrapiseT
co6oii [T2I2k-IMT".

B ompeneneHHbIX BapuaHTaX OCYIIECTBJICHUS JIMIIMIHBIE KOMIIO3UIMY, Takue Kak komnosuuuu LNP, co-
nepxxat PHK-nanpasnsemsrii JIHK-cBsa3piBatomuii arenTt, Takoit kak MPHK Cas kiacca 2, 1 1o MeHbIIIeH Mepe
onny TPHK. B onpeneneHHbIX BapuaHTax ocyllecTBieHHs kommo3unus LNP Bkimodyaer B ceds COOTHOLIEHHUE
rPHK n MPHK PHK-nanpasnsemoro JIHK-cBsa3biBatomero arenta, takoi kak MPHK Cas-Hyxkieass! kiacca 2,
paBHoe okouo 1:1 mmu oxoo 1:2. B HEKOTOPBIX BapuaHTax OCYIIECTBIECHHUSI COOTHOLIEHHE COCTABIISIET OT OKOJIO
25:1 no oxomo 1:25, ot okono 10:1 mo oxono 1:10, ot okoio 8:1 go oxoimo 1:8, ot okoio 4:1 10 okoao 1:4 wim
oT okojo0 2:1 10 okono 1:2.

JlunuaHpIe KOMITO3UIMH, PACKPBITHIC B JTAHHOM JOKYMEHTE, Takue Kak kommosuiuu LNP, MoryTt BKITIO-
4aTh B ce0s1 MaTPUUHYIO HYKICHHOBYIO KHCIIOTY, HanpumMep, Matpuity JIHK. Marpudnas HykienHOBas KHCIOTa
MOJKET JIOCTaBIATHCS BMECTE C JIMIUAHBIMH KOMIIO3HIMSAMHE, COACpKamuMHu coeauHeHue ¢opmynsl (1) mwm
dhopmyner (IT) wm ero hapmareBTHUESCKH PUEMIIEMYIO COJIb, HITH OTAEIHHO OT HUX, B TOM YHCIIE B BUJE KOM-
no3urii LNP. B HEKOTOpBIX BapraHTaX OCYIIECTBICHUS MaTpUUYHAs HYKJICHHOBAs KUCJIOTa MOXKET OBITH OJTHO-
[ETIOYEeYHON MM ABYXLENOYEYHOW B 3aBHCHMOCTH OT JKE€JIaeMOT0 MEXaHHW3Ma perapanui. MaTpuia MOXKeT
UMeTh o0sacTu romosioruu ¢ neneBoit JIHK, manpumep, B mocienoatensHoctn JJHK-mMumenn w/unu B mmocie-
JIOBaTeNbHOCTSX, NpuMbIKatomux k JJHK-mumenu.

B HexoTopeIx BapuaHTax ocymectsiaeHus LNP nomxydaror mytem cmemmuBanus BogHoro pactsopa PHK ¢
pacTBOpPOM JIMNHAA Ha OCHOBE OPraHHYECKOTro pacTBopurens. lloaxoasiine pacTBOpHl WIIM PAacTBOPHUTEIN
BKJIIOYAIOT B ce0s MM MOTyT conepxkath: Boxy, PCB, Tpuc-6ydep, NaCl, uurpatusiii 0ydep, aueratHsrit Oy-
tep, 3TaHOA, XITOPOGOPM, IUATHIOBEIN 3(Up, NUKIOTEKCAaH, TETPAaruapopypaH, MeTaHOI, u3omponanon. Ha-
pUMep, OPTaHUYECKUM pacTBoputeseM MoxeT ObITh 100% 3TaHO7I. MOXKHO HCTIONB30BaTh (papMareBTUIeCKN
npueMIieMbIid 0ydep, HanpuMmep, i BBeaeHuss LNP in vivo. B onpeneneHHBIX BapHaHTax OCYIIECTBICHHS OY-
(dhep ucnonp3yeTcst as nmoanepkanus pH kommosuiuu, cogeprxkamieid LNP, aa ypoae pH 6,5 winu Beime. B orr-
peleNeHHBIX BapHuaHTax OCYIIECTBIICHHS Oydep ncmonp3yercs s monaaepykanus pH xoMmosumnmu, comepika-
meit LNP, na yposae pH 7,0 niu Beime. B onpeneneHHBIX BapraHTaX OCYIIECTBICHH KOMIO3UIHs uMeeT pH B
JMamna3oHe oT OKoJo 7,2 10 okoyo 7,7. B MOMONMHATENBHBIX BapHAHTAX OCYIIECTBICHUS KOMIO3HMINS uMeeT pH
B Mamna3oHe OT OKOJO 7,3 10 0KoJIo 7,7 WU B AMAana3oHe oT OKoyo 7,4 10 okoiio 7,6. B nononHUTE bHBIX Bapu-
aHTaxX OCYIIECTBIeHHs kommno3unus umeer pH okono 7,2, 7,3, 7.4, 7,5, 7,6 wim 7,7. pH KOMIO3UIIUU MOXKET
OBITH M3MEPEH C TIOMOIIBI0 MUKpoJeTekTopa pH. B omnpeneneHHbIX BapuaHTaxX OCYIIECTBICHHS B KOMIO3UIHIO
BKJIIOYAIOT KpHONpoTeKTop. Heorpanuumsarommuye npuMepsl KpHOIPOTEKTOPOB BKIIIOYAIOT B ceds caxaposy, Tpe-
rano3y, riuueput, JIMCO u stuneHrnukons. MnmocTpaTuBHbIE KOMIO3UIMU MOTYT coAepxkath 10 10% kpuo-
MPOTEKTOPa, TAKOTO KaK, HAIIPUMEp, caxapo3a. B ompeneieHHBIX BapUaHTaX OCYIIECTBICHUS KOMITO3HUIIUS MO-
JKET coJiepkaTh Tpuc-0ydepusnpoBanHblil ¢puszpacTBop caxapo3ssl (TSS). B onpeneneHHbIX BapuaHTaxX OCYIIECT-
BIeHUs kommo3uiuss LNP mosxer comepxarpb okoio 1, 2, 3,4, 5, 6, 7, 8, 9 umu 10% xpuonporekropa. B ompe-
JIEIICHHBIX BapUaHTax ocymiecTBiaeHus kommosunus LNP moxer conepkath okono 1, 2, 3,4, 5, 6, 7, 8, 9 nnn
10% caxapo3sbl. B HEKOTOPBIX BapHaHTax ocymecTBieHUs kKommo3urms LNP moxeT comepxats Oydep. B Heko-
TOPBIX BapHaHTaxX OCYIIECTBICHUS Oydep MoxkeT comepkath docharneiii 6ydep (PCB), Tpuc-6ydep, nurpar-
HBIA Oydep m MX cMmecu. B onpenercHHBIX WILIFOCTPATUBHBIX BapHaHTAaX OCYIIECTBICHUS Oydep COaepKHUT
NaCl. B onpeneneHHbIx Bapuanrax ocymectsieHust oydep He comepxkut NaCl. MimroctpaTuBHBIE KOJIMUECTBA
NaCl moryT BapbupoBaThcs OT 0k0J0 20 MM 1o okoino 45 MM. WmmtoctpatuBabie konudecTBa NaCl moryT Ba-
prupoBaThest oT okoio 40 MM 1o okono 50 MM. B HekoTophIX BapmaHTax ocymiecTBieHus: konmuecTBo NaCl
cocTaBiseT okoso 45 MM. B HekoTophIX BapraHTax ocyniecTBieHus Oydep npencrasisier codor Tpuc-0ydep.
WnnroctpaTuBHBIE KonndecTBa TpHc MOTYT BapbHpoBaThes 0T okoi0 20 MM 1o okono 60 MM. MnmrocTpaTus-
HBbIE KOoJIMdecTBa TpHC MOTYT BapbupoOBaThCs OT 0koyio 40 MM 10 okoso 60 MM. B HEKOTOPBIX BapuaHTax OCY-
MIECTBIICHUST KOTMIEeCTBO TpHC cocTaBisieT okoyio S0 MM. B HEKOTOpBIX BapraHTax OCyIIeCTBIICHUs Oydep co-
nepxut NaCl m Tpuc. HekoTopble WIITIOCTpaTHBHBIE BapHaHTHI OCyIIecTBIeHUsT kommo3uiuii LNP comepkar
5% caxapossl 1 45 MM NaCl B Tpuc-Oydepe. B npyrux mimmrocTpaTHBHBIX BapHaHTaX OCYIIECTBICHUS KOMIIO-
3HINHU COAEPIKAT caxapo3y B KOJHMUECTBE 0KoJIo 5% Mac./00., okono 45 MM NaCl u oxosno 50 MM Tpuc mpu pH
7,5. KommaectBo cosn, Oydepa u KpHOMIPOTEKTOPA MOXKET BapbUPOBATHCS TAKUM OOPa3oM, YTOOBI MOIIEPIKU-
BaTh OCMOJIUIBHOCTh BCEW KOMIO3HWIMHU. Hampumep, KOHEYHAs OCMOJSUIBHOCTh MOXKET IOJAJCPKUBATHCS Ha
ypoBHe MeHee 450 MOcm/11. B TONOTHUTENBHBIX BapHaHTaX OCYLIECTBICHHS! OCMOJIUIBHOCTB cocTaBisieT oT 350
1o 250 mOcwm/n. OmpeneneHHble BapHaHTBl OCYLIECTBICHHS HMMEIOT KOHEYHYIO ocMosstibHOCTH 300 +/- 20
MOcwm/1 wu 310 +/- 40 MOcm/m.

B HEKOTOpPHIX BapHaHTaX OCYIIECTBJICHHUS HCIIONB3YETCS MUKPOQIIONIHOE CMEIIUBaHKE, T-CMEIIMBaHUE
WM TIepeKpecTHOE cMelnBaHue BogHoro pacrsopa PHK u nunumHoro pacrBopa B opraHMYecKOM pacTBOpPHTE-
ne. B onpemeneHHBIX acleKTax CKOPOCTH MOTOKA, pa3Mep COeAWHEHHS, TEOMETPHUs COeTUHEeHUs, (hopMa CoeIu-
HEHUS, TUaMeTp TPYOKH, pacTBOpbl w/miau koHmeHtpanuun PHK u mumumoB moryt BapeupoBathes. LNP wmun
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komIto3ui LNP M0OXHO KOHIIEHTPUPOBATH MM OYMIIATH, HAPUMEP, C IOMOIIBIO JHalIN3a, EHTPOOESKHOTO
(bUIbTpa, TAHTCHIUMANFHONW TOTOYHOH (puibTparmu uiu xpomarorpadguu. LNP MOryT XpaHUTBCs, HalipuMmep, B
BUJI€ CYCIICH3WH, SMYJIbCHH WIH JTHOPIIN3UPOBAHHOTO TOPOINKA. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS
kommo3uruio LNP xpanst npu 2-8°C, B onpenesIeHHbIX acrekTax KoMmo3uiuu LNP XpaHAT npu KOMHATHON
Temrneparype. B JOMOTHUTENBHBIX BapHaHTaX OCYLIECTBIEHUA KoMmmo3unuio LNP xpaHsST B 3aMOpoKeHHOM
Buje, Harpumep, nipu -20°C mmu -80°C. B apyrux BapuaHTax OCYMIECTBICHHUS KoMIo3uiuio LNP xpausaT mpu
TeMIieparype B nuamna3zoHe ot okosio 0°C g0 okoso -80°C. 3amoposkeHHbIe kKommno3uiuun LNP MoxHO pa3mopa-
JKUBATh NIepe/l NCTIOIb30BaHUEM, HAPIMeEp, Ha JIbAY, IPH KOMHATHOW Temriepatype win mpu 25°C.

LNP moryT npenctaBists co0o0ii, HanpuMep, MUKpoceps! (BKIIOYast OJHOCIOHHBIC U MHOTOCIIOHHBIE Be-
3HUKYJIBl, HAIPUMED, "JTHUIIOCOMBI" - JINIIHIHbIE OUCIION C JIaMeJUIIpHOH (a3oif, KOTOpbIe B HEKOTOPHIX BapHAHTax
OCYIIECTBIICHUS SIBIISIOTCS IO CYIIECTBY C(hepHUecKUMHU - M B Oosiee KOHKPETHBIX BapHAHTAX OCYILECTBICHUS
MOTYT COZAEp’KaTb BOJHOE SIpO, HAIpUMEpP, CoJepxkKallee 3HaUUTeNbHYy0 4acTh Monekyn PHK), nucnepchytro
(ha3y B SMYIIbCUH, MHIIEIUTBI WITH JUCIIEPCHYIO (Da3y B CYCIICH3HH.

[IpennovTuTeNbHBIC TUIUAIHBIC KOMITO3UIIMHI, TaKHe Kak kommo3uimu LNP, sBistoTcs 6ropasnaracMbiMuy,
MTOCKOJIbKY OHU HE HaKaIUTMBAIOTCS JIO ITUTOTOKCHYECKUX YPOBHEH in Vivo MpH TepamneBTHUeCKH d((HEKTHBHON
no3e. B HEKOTOPHIX BapuWaHTax OCYIIECTBICHHS KOMIO3WIIMK HE BBI3BIBAIOT BPOXIECHHBI MMMYHHBIH OTBET,
KOTOPBII MPUBOJNT K CYIIECTBEHHBIM ITOOOYHBIM 3¢ (eKTaM IpH YPOBHE TEPAIIEBTUIECKOH 1035 B HEKOTOpPHIX
BapHaHTaX OCYIIECTBICHUS KOMITO3HMIINH, MPEUIOKEHHBIC B JAHHOM JOKYMEHTE, HE BBI3BIBAIOT TOKCHIHOCTH
TIPY YPOBHE TE€PAIEBTUIECKOM JO3HI.

B HekoTopsix BapuaHTax ocyuiectBieHuss LNP, packpbiTble B JaHHOM JOKYMEHTE, UMEIOT WHJEKC MOJIHU-
mucriepcHocty (PDI), koTopsIit MOXeET BapbHpOBaThes B mpeaenax ot okoio 0,005 no okorno 0,75. B HeKOTOpBIX
BapuaHTax ocymectiaeHuss LNP umeer PDI, xotopsiii MoxeT BapsupoBatscst oT okono 0,01 mo okono 0,5. B
HEKOTOpBIX BapuaHTax ocymecTBieHuss LNP nmeer PDI, koTOpbsIii MOKET BapbUPOBATHCS OT OKOJIO HYJS A0
oxono 0,4. B HekoTopbIx BapuanTax ocymectBieHuss LNP umeer PDI, koTopslii MOXkeT BapbUpPOBaTBHCS OT OKO-
10 Hynsa go okono 0,35. B HexoTopsix BapuaHTax ocymecTBieHuss LNP umeer PDI, koTopslif MOXkeT Bapbupo-
BaThCs OT OKOJIO HYJs A0 okouio 0,35. B HekoTopsix BapuanTtax ocymiectsiieHus PDI LNP moxer BappupoBath-
cs1 OT OKoJIo HyNs 1o okojo 0,3. B HekoTopbix BapmanTax ocymiectBieHuss LNP nmeer PDI, xoTopsiii Mmoxker
BapbUPOBATKLCS OT OKOJIO HYJIs 10 okoJio 0,25. B HekoTophIx BapuaHTax ocymiectBieHns PDI LNP moxeT Bapb-
MPOBATHCS OT OKOJIO HyJs 10 okojo 0,2. B Hexotopeix BapuanTax ocymectienuss LNP umeer PDI, kotopsrit
MOJKET COCTaBJIATH MeHee ueM okoJio 0,08, 0,1, 0,15, 0,2 niu 0,4.

Packperteie 31eck LNP umerot pasmep (Hanpumep, Z-CpeaHuii AuaMeTp) oT okojo 1 1o okoso 250 HM. B
HEKOTOPBIX BapuaHTtax ocymectsieHuss LNP umeroT pasmep ot okono 10 1o okosio 200 M. B nonoaHuTensHbIX
BapuaHTax ocymecTtBieHuss LNP umerot pasmep ot okono 20 1o oxono 150 M. B HexkoTopbIx BapuaHTax ocy-
mecTtBieHuss LNP umeror pasmep ot okono 50 1o oxono 150 HM. B HekoTopsIx BapuaHTax ocymecTBieHuss LNP
UMEIOT pa3Mep oT okoiao 50 1o okono 100 aM. B HexoTopeIx BapuanTtax ocymecTtsieHuss LNP umeror pasmep ot
oko10 50 no okono 120 uM. B HexoTopbIx BapuaHTax ocymectsiaeHus LNP umeror pazmep ot okono 60 1o oxo-
10 100 M. B HexoTophIx BapuaHTax ocymectsiaeHus LNP umeror pasmep ot okosno 75 1o okorno 150 aM. B He-
KOTOPBIX BapuaHTax ocymiectBieHus LNP umeroT pazmep oT okoio 75 mo okono 120 aHM. B HEKOTOPHIX BapHuaH-
Tax ocymectBieHnss LNP umeror pasmep ot okosio 75 g0 okosno 100 am. Ecniu He yka3aHo WHOE, Bce pa3Mephl,
YIOMSIHYTBIC B JJAHHOM JTIOKyMEHTE, TPEJCTABISAIOT COO0H CpefHue pa3Mepsl (IuaMeTphl) MOJHOCTBIO chopmu-
POBaHHBIX HAHOYACTHII, M3MEPEHHBIC MyTEeM JMHAMHUYECKOTO paccesHus cBera Ha Malvern Zetasizer. O6pa3senn
HaHOYACTHI pa30aBisoT B pocharHo-coneBoM Oydepe (PCH), Tak 9TO CKOPOCTH cUETa COCTABISAET MPUOITU3H-
teabHO 200-400 KMIoMMIyJIbCOB B CeKYHAy. [laHHBIE MpeacTaBieHbl B BUAE CPEIHEB3BEIIEHHOTO MOKa3aTels
WHTEHCUBHOCTH (Z-CpeIHUN AUaMETD).

B Hekortopbix BapuanTax ocyuiectiieHnst LNP o0pasyrorcst co cpenHel 3 eKTHBHOCTBIO HHKATICYIISILUH
B quama3zoHe oT okoio 50% mo okono 100%. B HekoTophIx BapmaHTax ocymiectBieHuss LNP oOpasyroTes co
cpenHer A3 PEKTUBHOCTHIO HHKATICYIISIMY B JHana3oHe oT okoiio 50% 10 okoio 95%. B HEKOTOPHIX BapraHTaxX
ocymiectBiieHns LNP o6pa3zyrorcst co cpenneit 3 heKTHBHOCTHIO HHKAICYJSIIIMY B iMara3oHe ot okoiyo 70% 1o
okoio 90%. B HexoTophix BapuanTax ocymiectieHnss LNP oOpa3syrores co cpenHeit 3 peKTHBHOCTBIO MHKATI-
CyJSIMY B uama3oHe oT okoio 90% mo oxosno 100%. B HekoTOpsIX BapuaHTax ocymectBieHuss LNP o6pa3y-
FOTCS cO cpeaHer d3(h(HEeKTUBHOCTHIO HHKATICYJISIIIAM B TUAa30He OT 0KoJIo 75% 10 okxoio 95%.

I'pys.

I'py3, mocraBisieMblii ¢ TOMOIIBI0 KOMITO3UIKu LNP, MOXeT mpeacTaBisTh cOO0W OHOIOTUIECKH aKTHUB-
HBIH areHT. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHUS TPY3 MPEACTABISIET COO0I MITH COAECPXKUT OIWMH WK Oojee
OHMOJIOTHYECKH aKTUBHBIX arcHToB, Takux kak MPHK, rumoBas PHK, wnyknemnoBas xuciora, PHK-
HanpaBisieMbiid [IHK-cBsI3pIBatOIIM areHT, BEKTOP IKCIPECCHU, MAaTPUYHAS HYKICHHOBAS KHCJIOTA, aHTHTEIO
(HanpuMep, MOHOKIIOHAJIBHOE, XMMEPHOE, TYMaHU3UPOBAaHHOE, HAHOTENIO U UX (PparMeHTHI U T.J.), XOJIECTEPHH,
TOPMOH, HENTH], OEJIOK, XUMUOTEpAIIEeBTHYECKIE U APYTHUE THITBI TPOTHBOOITYXOJIEBEIX areHTOB, HU3KOMOJIEKY-
JSIPHBIC JICKAPCTBCHHBIC CPEJICTBA, BUTAMHUHBI, KO(PAKTOPHI, HYKICO3WUABI, HYKICOTHIBI, OJUTOHYKICOTHUJIBI,
(epMeHTaTUBHBIE HYKJICHHOBBIC KHCIIOTHI, aHTHCMBICIOBBIC HYKJIEHHOBBIC KHCIIOTHI, TPHILIEKC-00Pa3yIOIINi
onuronykieotrun, antucMbiciioByto JJHK wnn komnozunuio PHK, komnosunuto xumepnas JHK:PHK, amno3um,
anramep, puOO3MM, JIOBYIIKHA W WX aHAJOTH, IUTA3MUAY W JPYTHE THITBI BEKTOPOB, a TAKKE MAIIyI0 MOJEKYILY
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HyKJIenHOBOW KucnoThl, areHT PHKu, kopotkyro nHTepdepupyronryto HykienHoByto kucnoty (knHK), kopor-
kyto uHTepdepupyromryto PHK (kuPHK), nByxnenoueunyiro PHK (muPHK), mukpo-PHK (miPHK), kopotkyro
mmmednyto PHK (xirPHK) u monexyier "camoperumiupytomieiicss PHK" (koxupyromelt akTHBHOCTh (epMEH-
Ta PEIINKa3bl U CTIOCOOHOH yIpaBIsATh COOCTBEHHON PETUIMKAIIUECH MM aMIUTH(UKAIUMEH in vivo), MENTHIHYIO
HykinenHoByio kucnoty (I[THK), pubonykieoTnn 3a0I0KHpOBaHHON HYKJIEHWHOBOW KUCIOTHI (LNA), Mopdomm-
HOBBIA HYKJICOTH, HYKIECHHOBYIO KUCIOTY Tpeosbl (TNA), rinkoieByr0 HykIenHOBYIO KUCIOTY (GNA), si-
siPHK (kxopoTkyio BHYTpeHHE cerMeHTHpoBaHHYI0 mHTepdepupyromyo PHK) u iPHK (acumMerpuunyro wH-
tepdepupyromyto PHK). [IpuBeneHHbIN BBINIE CIIUCOK OMOJIOTHYECKN aKTUBHBIX areHTOB SIBJISETCS TOJBKO HII-
JFIOCTPATHBHBIM U HE MPEAHA3HAYCH ISt OTpaHUYeHUs. Taknue coeJMHeHNs] MOTYT ObITh OYMILEHBI HIIH YaCTHIHO
OYMIICHBI, MOTYT UMETh IPUPOJHOEC MPOHUCXOKACHHE WM OBITh CHHTETHYECKUMH M MOTYT OBITh XMMHUYECKH
MOIU(UIIMPOBAHHBIMH.

I'py3, mocraBnsieMblid ¢ nomorbio kommnozuiuu LNP, moxer npencrasisats coboit PHK, Takyro xak moure-
kyna MPHK, xoaupytomas npeacrasnsronuidi uaTepec Oenok. Hampumep, Brmodena MPHK niist sxcnpeccun
Oeska, Takoro Kak 3esieHbIi QuyopecuenTtHolii 6enok (3®b), PHK-nanpasnsemsrii JIHK-cBs3pIBaronmii areHt
nmu Cas-Hykneasa. [Ipemtoxkensl kommosunmun LNP, xoropeie comepxar MPHK Cas-Hykireaspl, Hampumep,
MPHK Cas-nykieassl kitacca 2, kotopast odecriednBaet skcnpeccuro Cas-Hykieasbl Kilacca 2, TaKol Kak OeJIoK
Cas9 i Cpfl, B kietke. Kpome Toro, rpy3 MoXKeT cofepxath onuy win 6osee rumoBbeix PHK win HyknenHo-
BBIX KHCJIOT, Kogupyromux rugossie PHK. Martprunas HyxiienHOBasi KUCIIOTa, HAIIPUMED, JUIS perapariiy Win
PEKOMOMHAIINH, TaKKe MOXKET OBITh BKJIIOUEHA B KOMIIO3HIIMIO, FJIM MAaTPUYIHAS HYKJICHHOBAs KHCIIOTa MOXKET
OBITH HCTIONB30BaHA B OIMCAHHBIX B JTAHHOM JOKYMEHTe crocobax. B cyOBapmaHTe OCYyIIeCTBICHHUS TPy3 CO-
nepxut MPHK, xotopas komupyeT Cas9 Streptococcus pyogenes, a Takxke HeoOs3aTensHo TPHK S. pyogenes. B
JIOTIOJTHUTENEHOM CyOBapHaHTe ocymiecTBieHus rpy3 conaepxxut MPHK, koropas kogupyer Cas9 Neisseria men-
ingitidis, a Taxxe HeoOs3aTenpHO rPHK nme.

Tepmun "MPHK" oTHOCHTCS K TONMHYKIIEOTUAY U COAEPKUT OTKPBITYIO PAMKy CUUTHIBAHHS, KOTOPAs MO-
JKET TPAHCIMPOBATHCS B TIOJUIENTH (T.€. MOXKET CIIY)KUTh CyOCTPaTOM JUIsl TPAHCIISILIMHK C ITOMOIIBI0 PUOOCOMBI
n amuHoarmumpoBanabix TPHK). MPHK Mosxer conepxath caxapodocdaTHBIN OCTOB, BKIIt0Yasi OCTATKA pUOO-
3Bl WJIM WX aHAJIOTH, HAIPUMEDP, OCTATKH 2'-MeTOKCHPHOO03bl. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS caxapa
caxapodocdarnoro ocroBa MPHK cocTosT 10 cyIiecTBy U3 0CTaTKOB prO03bI, OCTATKOB 2'-METOKCUPHOO03bI HITH
nx koMmOuHarmu. Kak mpasuio, MPHK He comepikaT cyIiecTBEHHOTO KOJIMYECTBA OCTATKOB TUMUIWHA (HATIPH-
Mep, 0 ocratkoB minu menee 30, 20, 10, 5, 4, 3 nim 2 OCTAaTKOB TUMHUIWHA; WU COJCpXKaHUE TUMHUIMHA MEHEe
10%, 9%, 8%, 7%, 6%, 5%, 4%, 4%, 3%, 2%, 1%, 0,5%, 0,2% wmu 0,1%). MPHK MoxeT conepxath Moaupu-
IIMPOBaHHBIC YPUAMHBI B HEKOTOPHIX MM BO BCEX CBOMX MOJOXKEHHUSAX yPHIMHA.

I'py3 CRISPR/Cas.

B HeKOTOpBIX BapHaHTaxX OCYLIECTBICHUS PACKpBIThIe komno3uiuu conepxkar MPHK, koxupyromyro PHK-
HanpasisieMblit JJHK-cBsi3piBatomuii areHT, tTakoil kak Cas-Hykijeaza. B KOHKpETHBIX BapuaHTaX OCYIIECTBIIE-
HUS pacKpbIThie Kommosunun conepxkat MPHK, xonupyromyro Hykneasy Cas kinacca 2, takyto kak Cas9 S. pyo-
genes.

Hcnone3yeMmsrii B manHoM nokymente TepmuH "PHK-nampasnsemsrit JIHK-cBs3piBaromuii areHT" o3Hada-
€T TOJUIICNITHI WIM KOMIUIEKC IOJMICHTHIAOB, 00JIagalomnux akTUBHOCTHIO cBs3biBanus PHK u JIHK, wnum
JIHK-cBs3pIBaoIyIo CyOheIMHNITY TAKOT'O KOMITIEKCA, PUYEM aKTHBHOCTH CBsi3biBaHus JIHK cnienuduana s
MOCJIeI0BAaTEeNIbHOCTU U 3aBUCHUT OT mocienoBarenbHoctd PHK. Mnmoctparususie PHK-nanpasiasembie JJHK-
CBS3BIBAIOIINE areHTHl BKIOYaloT B cebs Cas-kieBaspl/HUKa3bl W WX WHakTuBHpoBaHHBIE (opmbr (" IHK-
cs3piBaronie areHThl dCas"). Tepmun "Cas-Hykieasa", UCIIONIB3yeMBIH B JaHHOM JIOKYMEHTE, OXBAaThIBACT
Cas-kneBassl, Cas-uukasel 1 JJHK-cBs3piBaromue arentsl dCas. Cas-kieBasbl/Huka3sl u JIHK-cBs3bIBaromnive
arenTsl dCas BkmovarT B ce0st komruieke Csm mmu Cmr cucteMbl CRISPR tuna 111, ee cyobeaunuiy CaslO,
Csm1 mm Cmr2, xommieke Cascade cucremsl CRISPR Ttumna I, ee cyowsenunniyy Cas3 u Cas-Hykiieassl Kiacca
2. Vcnonb3yeMblii B TaHHOM JIOKyMeHTe TepMuH "Cas-HyKieas3a Kiacca 2" mpeacTaBisieT co0oi ofHoLenodey-
Hbii nomunentun ¢ PHK-nanpasnsemoit aktuBHOCThIO cBsi3biBanus JIHK. Cas-Hykneassl knacca 2 BKIIOUAOT B
ce0s Cas-kieBa3bl/HUKa3bl Kinacca 2 (Hanpumep, BapuanTsl H840A, DI10A wimm N863A), KOoTOphIE IOMOJHU-
TenapHO oOnamator PHK-Hampasisiemolt KiieBa3HOW WJIM HUKa3HOW akTUBHOCTHIO B oTHomeHuu JIHK, n JIHK-
cBs3pIBaromue areaTbl dCas kimacca 2, B KOTOPBIX aKTHBHOCTH KJI€Ba3bl/HUKAa3bl HHAKTHBHpYETCs. Cas-HyKiieas3bl
KJlacca 2 BKJIIOYAOT B cebs1, Hanpumep, 6emku Cas9, Cpfl, C2cl, C2c2, C2¢3, HF Cas9 (manpumep, BapuaHThI
N497A, R661A, Q695A, Q926A), HypaCas9 (mampumep, BapuanTtel N692A, M694A, Q695A, H698A),
eSPCas9(1.0) (manpumep, Bapuantsl K810A, K1003A, R1060A) n eSPCas9(1.1) (Hanmpumep, BapuanTel K848A,
K1003A, R1060A) u nx monuduxanuu. benok Cpfl, Zetsche et al., Cell, 163: 1-13 (2015), romonoruyen Cas9
u conepxut RuvC-nono0uelii HykineasHslit gomeH. [locnenoBarensHoctn Cpfl u3 Zetsche BritoueHs! mocpen-
CTBOM CCBUIKH BO BCEH X IOJIHOTE.

Cwm., Haripumep, Zetsche, Tadm. S1 u S3. Cwm., Hanpumep, Makarova et al., Nat Rev Microbiol, 13(11): 722-
36 (2015); Shmakov et al., Molecular Cell, 60:385-397 (2015).

Hcnonp3yemblit B TaHHOM NOKyMeHTe TepMuH "prdonykineonpotent” (PHIT) mm "kommiexke PHIT" otHo-
cutcs k runoBoit PHK Bmecte ¢ PHK-nanpasnsembim JIHK-cBsi3bpIBatOmyM areHTOM, TakuM kak Cas-Hykieasa,
Hanpumep, Cas-kneBasa, Cas-aukaza win JIHK-cBs3pBaronmii arent dCas (Hampumep, Cas9). B HekoTopbIx
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BapuaHTax ocyuiectsiaenus rugosas PHK nanpasnser PHK-nanpasnsemsiit JIHK-cBa3bIBatomuil areHt, Takon
kak Cas9, k 1eneBoi mocienoBarenbHOCTH, THA0Bass PHK rubpuansupyetcs ¢ meneBoil mocieI0BaTeIbHOCTEIO,
a areHT CBS3BIBACTCS C HEf; B Ciydasx, KOTJa areHT MPeACTaBIseT co00M KileBa3y WM HUKA3y, 3a CBA3BIBAHUEM
MOJKET CJIEZIOBATh PACIEIUICHIE WK HIKOBaHHE.

B HEKOTOpBIX BapHaHTaxX OCYIIECTBICHUS HACTOSIIETO U300peTeHMs Tpy3 s Kommo3uiuu LNP Bkroda-
eT B ce0s Mo MeHbIe mepe onHy rugoByto PHK, comepikaniyro HampaBIsIFOIIHE MTOCIEI0BATEILHOCTH, KOTO-
peie HanparisitoTr PHK-manpasnsemsrii JIHK-CBsA3bIBalOMUi areHT, KOTOPBI MOXKET OBITh HYKJ€a30u (Hampu-
Mmep, Cas-Hykiea3oi, Takoi kak Cas9), k nemeBoit JJHK. rPHK moxer nHanpaBnsate Cas-Hykinea3y unu Cas-
HyKJIea3y Kijacca 2 K LeJIeBOM MOCeI0BaTENbHOCTH Ha MOJIEKYJIEe LeJIeBOM HYKJIEMHOBON KUCIOTHL. B HekoTo-
peix BapuaHTax ocymiectBieHus TPHK cBs3pBacTcs u obecreunBacT CEMMUIHOCTh PACHICIUICHUS C ITOMO-
mpto Cas-Hykieassl kinacca 2. B Hekoropsix Bapuanrax ocymectsienusi TPHK u Cas-Hykneasa moryt o6paso-
BeIBaTh prOoHykieonpotenn (PHII), nanpumep, kommineke CRISPR/Cas, Takoit kak kommieke CRISPR/Cas9. B
HCKOTOpBIX BapuaHTax ocymiectBicHus komiuiekc CRISPR/Cas moxkeT npeactaBiste coOOW KOMILICKC
CRISPR/Cas9 tumna II. B HekoTophIx BapuanTax ocymectsieHusi kommieke CRISPR/Cas Mosker npencraBisiTh
co6oit kommureke CRISPR/Cas tuma V, Takoit kak komiieke Cpfl/runoBas PHK. Cas-Hykieas3sl u poJaCcTBEHHbBIE
rPHK moryt OwbiTh criapensl. Kapkacubie ctpykrypbl TPHK, koTophie cBsi3biBatoTcst ¢ kakaor Cas-Hykiea3ou
KJlacca 2, BapbHPYIOTCS B 3aBUCUMOCTH 0T KOHKpeTHOU cuctemMbl CRISPR/Cas.

Tepmuns! "rugosass PHK", "TPHK" u ipocTo "run" MCHonab3yrOTCsl B TaHHOM JOKYMEHTE B3aMMO3aMEHsIe-
Mo s obo3HaueHust crPHK (taxke m3BectHoit kak PHK CRISPR) mmm kom6uHammm crPHK u trPHK (Takxke
n3BectHOH Kak tracrPHK). 'mmoBeie PHK MoryT Bkmtodatrh B cebs moaudumupoBanusie PHK, kak ommcano B
nmarnHoM gokymente. ctPHK u trPHK moryT OBITE cBsi3aHBI B BHAC 0qUHOYHOM Monekynbl PHK (omuHOYHAs TH-
nmoBas PHK, orPHK) wmu B Bune aByx otaenbHbIx Moniekyn PHK (mBoitnas rumoas PHK, arPHK). Tepmun
"runoass PHK" wnu "rPHK" otHOCHTCS K Kaxmomy Tumy. trRNA Moxer ObITh BCTpedarolneiicss B MPUPOE TO-
CJIEZIOBATEIFHOCTBIO HIIH TOCIEI0BATEILHOCTRIO trRNA ¢ MOoTu(pUKAIMAMU WM BapHALUSME MO0 CPABHCHHIO C
BCTPEUAIOLUMHUCS B IPUPOJIE MOCIEIOBATENILHOCTSIMH.

Hcrmonb3yeMblii B JaHHOM JIOKYMEHTE TEPMHUH "THUAOBAas MOCIESIOBATEILHOCTD" OTHOCUTCS K TIOCTIEI0Ba-
TeapbHOCTH B THH0BOM PHK, KoTOpas sBiseTcss KOMIUIEMEHTapHOH IeJIeBON MOCIEN0BaTEILHOCTH U (YHKITHO-
HUpYyeT ans HampaBieHus rugoBoid PHK k meneBoi mociemoBaTenbHOCTH IS CBSI3BIBAHHS WM MOJU(PUKALIAN
(manpumep, pacmeruienns) PHK-nanpasisembim JIHK-cBs3piBatommM arenrom. "T'HaoBas mocienoBaTellb-
HOCTB" MOXKET TakKe YIOMHHAThCS Kak "HalleIMBaIoNias MOCIeI0BaTeIbHOCTE" WK "crielicepHas TocieaoBa-
TeabHOCTR". ['M0oBas Mmocie0BaTeIbHOCTh MOXKET UMETh ITHHY 20 1map OCHOBaHUWH, HapuUMep, B cirydae Strep-
tococcus pyogenes (T.e. Spy Cas9) u poAcTBeHHBIX TOMOIOroB/opTooroB Cas9. bonee kopoTkue wiu Goiee
JUTMHHBIC TIOCIICA0BATSIFHOCTH TaKXKe MOTYT OBITh HCIIOJB30BAHEI B KAYECTBE THJIOB, HAIIPUMED, JUTHHOM 15, 16,
17, 18, 19, 21, 22, 23, 24 unu 25 HYKJIEOTUIOB. B HEKOTOPBIX BapHaHTaX OCYILIECTBICHUS LeJieBas OCaea0Ba-
TENBHOCTh, HATIPUMEP, HAXOIUTCS B TCHE WIIA B XPOMOCOME U SIBJISICTCS] KOMIDIEMEHTApHOW THI0OBOM MOCIIeI0Ba-
TENBHOCTH. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS CTEICHb KOMILUICMEHTAPHOCTH WM HICHTUYHOCTU MEXKIY
TUIOBOI MOCIIEIOBAaTEIbHOCTHI0 M COOTBETCTBYIOUIECH €i 1ieJeBOi MOC/Ie0BATEIbHOCTEI0 MOXET COCTABJATDH
OKOJIO WJIH TI0 MeHbIel mepe 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% wm 100%. B HekoTOphIX Ba-
pHaHTaxX OCYIIECTBICHUS THAOBAs MOCIEI0BATEIHHOCTD U IieneBas 00macTb MoryT ObITh Ha 100% KoMIutemMeH-
TapHBIMU WJIM UACHTHYHBIMH B 00JIACTH 110 MeHbIIeH Mepe u3 15, 16, 17, 18, 19 mmu 20 cCMeXHBIX HYKICOTHIOB.
B npyrux BapmanTax OCYIIECTBICHHUS TMAOBAs MOCIIECAOBATEIFHOCTh U IIeJeBas 00JacTh MOTYT COIEpIKaTh MO
MEHBIIEH Mepe OHO HecoBmaaeHue. Hampumep, TuaoBas MocaeI0BaTeIbHOCTE U IeJIeBasi MOCIeI0BATENbHOCTh
MOTYT COAEpKaTh 1, 2, 3 Wi 4 HECOBIMAJCHHUS, IIPUYEM O0IIasl [UTHHA IIEJICBOH MOCIICI0BATCIFHOCTH COCTABIISCT
no Menbleit mepe 17, 18, 19, 20 nnm G6onee nap ocHOBaHWH. B HeKOTOPHIX BapnaHTax OCYLIECTBICHUS THAOBAs
MOCJIEIOBATEIEHOCTD M IIeJieBasi 00JIACTh MOTYT COJCPKaTh 1-4 HECOBHACHHS, KOT/Ia THI0BAs OCIEI0BATENb-
HOCTbB COJICPXKUT 1o MeHbIIel Mepe 17, 18, 19, 20 nnm Gonee HykiIeoTHIOB. B HEKOTOPBIX BapHaHTaX OCyIIECT-
BJICHUS THJIOBAS MMOCIICIOBATEIBHOCTD U IIEJIeBast 00JacTh MOTYT CONEpkKath 1, 2, 3 uinu 4 HEeCOBIAICHUS, KOT/Ia
TU/I0Bas MOCIEA0BATEIHLHOCTh CONEPKUT 20 HYKJICOTHIOB.

Henessie mocnenoatenbHocTH M PHK-Hanpasnsembix JIHK-cBs3pIBatomux OENKOB, TAKMX Kak OEIKH
Cas, BKJIIOYAIOT B ce0s Kak IOJIOKHUTEIbHBIC, TAK M OTpHIaTelnbHble enn reHoMHol JIHK (T.e. 3amanHyro mo-
CIIEZIOBATENIFHOCTh M OOPaTHBIN KOMIUIEMEHT IOCIICI0BATEIBHOCTH), IIOCKOJBKY CYOCTpaT HYKJICHHOBOW KHCIIO-
ThI 1yt Oenka Cas mpencTaBiseT co00l MBYXIIETIOYEUHYIO HYKICHHOBYIO KUCIOTY. COOTBETCTBEHHO, KOTIA TO-
BODSIT, YTO THAOBAS IMOCIEIOBATEILHOCTD SIBJISACTCS "KOMIUIEMEHTAPHOH IEIeBON MMOCIIe0BATEILHOCTH", ClIeMy-
€T TIOHUMAaTh, YTO THAOBAS IIOCIEAOBATEIFHOCTh MOXKET HampaBiaTh runoByto PHK ms cBs3eiBanms ¢ obpart-
HBIM KOMILICMEHTOM IICJICBOM MOCIEIOBATENBHOCTH. TakuM 00pa3oM, B HEKOTOPEIX BapHaHTaX OCYIICCTBICHHUS,
TJie THIOBAas MMOCIICIOBATCIBHOCTD CBS3BIBACT OOPATHBIA KOMIUIEMEHT LIEJICBOH MOCICIOBATEIBHOCTH, THIOBAS
MOCJIEIOBATEIEHOCTh UICHTHYHA HEKOTOPBIM HYKJICOTHIAM IIEJICBOM TOCIEOBATEIIFHOCTH (HApUMep, eTICBON
MOCJIEIOBATEILHOCTH, He BKJIIoUass PAM), 3a uckirouenuem 3ameHbl U Ha T B THI0BO# MOCIEI0BATEIEHOCTH.

JlnHa 1eneBoil MOCIe0BaTeILHOCTH MOXKeT 3aBuceTh oT cucteMbl CRISPR/Cas u ucmonb3yeMbIX KOM-
noHeHTOB. Hanpumep, pasubsie Cas-Hykiiea3sl Kilacca 2 U3 pa3HBIX BHIOB OaKTepUil MMCIOT Pa3IUYHBIC OMTH-
MaJbHBIC JJIMHBI HALlEIMBAIOMINX IOCTeAoBaTeIbHOCTeH. COOTBETCTBEHHO, JUIMHA HAIENHMBAIOIIEH MOCIe0Ba-
TENBHOCTH MOXET COCTaBIIATEL 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27,
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28,29, 30, 35, 40, 45, 50 wu 6onee 50 HyKICOTHAOB. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS JJIMHA HAICIHU-
Baronied nocienosatensHoctd Ha 0, 1, 2, 3, 4 win 5 HyKJICOTHIOB OONBIIE WM MEHBIIE, YeM [UIMHA THIOBON
MOCIIeI0BAaTEIHLHOCTH BCTpedaromieiics B puposie cucteMbl CRISPR/Cas. B onpeneneHHBIX BapuaHTaxX OCyIile-
cteienns kapkac Cas-nykieassl 1 TPHK Oyner npoucxoauts 3 ogHo# u toi ke cuctembl CRISPR/Cas. B He-
KOTOPBIX BapHaHTaX OCYIIECTBICHUS HAIEIMBAIOMIAs IIOCIEIOBATEIFHOCTh MOXKET COAEPIKAaTh WIHA COCTOSTH U3
18-24 mykneoTnnoB. B HEKOTOPHIX BapHaHTaX OCYIIECTBICHHUS HAIIEIMBAIONIAsl IOCIIEIOBATEIFHOCTh MOXKET
COIIepXKaTh WM COCTOATh M3 19-21 HykieoTHnoB. B HEKOTOpHIX BapHaHTaX OCYIIECTBICHHS HAIlCIHBAIOIIAS
MOCJIEI0BATEIEHOCTE MOXKET COAEPIKATh HIITH COCTOATH M3 20 HYKICOTHIOB.

B nexoTopeix BapuaHtax ocymectBienus orPHK npencrasnsier co6oii "orPHK Cas9", ciocoGHyto ono-
cpenoBats PHK-Hanpasisemoe pacmemienue JJHK npu nomomm 6enka Cas9. B HeKOTOpHIX BapHaHTax oCyIlie-
creienust orPHK npencrasnsier cob6oii "orPHK Cpfl", ciocobnyro onocpenosats PHK-Hanpasisiemoe paciien-
nenue JJHK npu momomu 6enka Cpfl. B onpenenennsix Bapuanrax ocymectsiaenus TPHK coxepxur crPHK n
tractrPHK, nocratounsie misi oOpazoBaHusl akTHBHOTO Komiuiekca ¢ Oenxom Cas9 m omocpenoBanusi PHK-
Hanpasisgemoro pacuiennenus JJHK. B omnpenenennsix Bapuanrax ocymectsienus TPHK cogepxur crPHK,
JIOCTaTOYHYIO JJIsi 00pa3oBaHus aKTUBHOTO KoMIuiekca ¢ 6emkom Cpfl u omocpenoanusi PHK-Hampasisiemoro
pacmermenust JJHK. Cum. Zetsche 2015.

OmnpeneneHHble BapHaHTHl OCYIIECTBICHUS M300pETEHHS TakKe 00eCIeYMBAIOT HYKJICHHOBBIE KHCIIOTEHI,
HaIpuMep, KacCeThl AKCIIPECCHH, KOTUPYIOITUE ONMUCaHHyio B naHHOM nokymenTte TPHK. "HykimenHoBas Kucio-
ta runoBoit PHK" ucnonp3yercst B JaHHOM AoKyMeHTe aiisi o6o3HadeHus rugoBoii PHK (manpumep, orPHK wmm
nrPHK) u kaccetsl skcnpeccun rupoBoit PHK, kotopas mpencraisier co00if HyKIEHHOBYIO KHCIIOTY, KOTOpast
KOJIMpyeT onHy miu 6osiee ruaoBeix PHK.

Moanduunposannsie PHK.

B ompezneneHHbIX BapraHTaX OCYLIECTBIICHHS JIMIMAHBIE KOMIO3UIINY, Takue Kak kommosunuu LNP, co-
JepkaT MOAU(UIIMPOBaHHBIC HYKJICHHOBBIE KUCIIOTHI, B TOM 4Hcie MoanduunposanHsie PHK.

MoanuurpoBaHHbIE HYKJICO3UABl WINM HYKJICOTHIBI MOTyT npucyrcrBoBath B PHK, nampumep, rPHK
nmn MPHK. rPHK wmu MPHK, comepkamas oqud win 6o1ee MOIUPHUIMPOBAHHBIX HYKICO3UI0B HWIIH HYKJIEO-
THIOB, HapUMep, HazbiBaeTcs "MomuduipoBanHoi" PHK s onmcanus mpUCYTCTBHUSI OJTHOTO WM OoJiee HE
BCTPEYAIONINXCS B TMPHUPOJE W/IIIN BCTPEUAIOMIHUXCS B MPHPOJE KOMIIOHEHTOB WM KOH(HUTYpanui, KOTOpPHIE
HCIIONB3YIOTCSl BMECTO WJIM B JOIONHEHHE K KaHOHWYecknM octaTkaMm A, G, C u U. B HeKoTOpHIX BapHaHTax
ocymecTsieHns Moaudunuposantas PHK cuaTesnpyercs ¢ HekaHOHHYECKUM HYKJI€O03UAOM TN HYKJICOTHIOM,
Ha3bIBAEMBIM B JaHHOM JOKYMEHTE "MOAu(pHUIIMPOBAHHBIM " .

MoanpuurpoBaHHbIE HYKJICO3UABI U HYKJICOTHIBI MOTYT BKJIIOYAaTh B ce0st OMUH WM Oojiee U3 clenylo-
mero: (1) n3MeHeHue, HalpuMep, 3aMeHa OJTHOTO WIIM 000MX HE CBSA3BIBAIOMINX (OC(ATHBIX aTOMOB KHCIOpOJa
W/WIIA OJJHOTO WIH Ooliee CBS3BIBAIOMIMX (DOC(ATHBIX aTOMOB KUCIOponaa B (GochomudGupHO CBI3U OCTOBA
(wmmocTpaTuBHas MOIU(UKALKs 0cTOBa); (i) MI3MEHEHne, HallpuMep, 3aMeHa KOMIIOHEHTa pUOO3HOTO caxapa,
Harpumep, 2'-THAPOKCHIa Ha pUOO3HOM caxape (WUTIOCTpaTuBHAs MoanGHKanus caxapa); (iii) mojHas 3aMeHa
¢docdarnoro pparmenra "nedocdo” aMHKEpaMH (MILTIOCTpATHBHAS MOIU(UKALMS 0cToBa); (1v) MOIUPHKAIHA
WIIA 3aMEHA BCTPEYAIONIETOCS B MPHPOJE HYKICHHOBOTO OCHOBAHUS, B TOM YHCIIE HEKAHOHWYECKUM HYKJIEHHO-
BBIM OCHOBaHHEM (WJITIOCTpAaTUBHAS MOAU(UKAIS OCHOBaHHUSA); (V) 3aMeHa i Moaudukaims pudo3odocdar-
HOTO OCTOBa (MJUTIOCTpaTHBHAS MOAU(MUKAIMS 0CTOBA); (Vi) MOIUdHUKAIUs 3'-KOHIIA WK 5'-KOHITA OJTUTOHYKJIe-
OTHAa, HalpHMep, yIaleHHe, MOTU(HUKAIWA WIA 3aMeHa KOHIEBOH (ocdaTHOW Tpymmel WM KOHBIOTALNSA
(bparmMenTa, Koma Wi JUHKepa (Takue Moaudukanuu 3'- Wik 5'-kdma MOTyT BKIIOYATh B ce0s Moaudukauio
caxapa W/ ocToBa); U (vil) Mogudukanms WM 3aMeHa caxapa (MUTIoCTpaTHBHAs MoanpuKanus caxapa). Or-
peAeTICHHBIC BapUAHTHI OCYIICCTBICHUS BKIIIOYAIOT B ce0s Moaudukaruio Ha 5'-konne MPHK, rPHK wnu Hyk-
JIENHOBOH KHUCIOTHI. OnpeneneHHble BApUaHThl OCYLIECTBICHNS BKJIIOYAIOT B ce0s1 MOIU(UKALMIO Ha 3'-KOHIIE
MPHK, rPHK nmm nyxiennoBoit kuciorsl. Mogudurnmposannas PHK mMosxer copepxars Moxudukanum Ha 5'-
koHIe U 3'-koHue. Moanguunposannas PHK moxer conepxath onuH wiu 60siee MOAU(DUIIMPOBAHHBIX OCTAT-
KOB B HEKOHIIEBHIX IOJIOKEHUsIX. B ompenenennslx Bapuanrax ocymectsiennss TPHK copepxur mo MeHbmen
Mepe oIuH MOAM(UIIMPOBAHHBINA OCTaTOK. B ompeneneHHbIX BapuaHTax ocymectsieHuss MPHK conmepxxur mo
MEHBIIIEH Mepe OMH MOAUPHUIIMPOBAHHBIA OCTATOK.

HemomnduumpoBaHabie HyKIEHHOBBIE KUCIOTHI MOTYT OBITH ITOABEP)KEHBI JIErpajaliui, HalIpuMep, BHYT-
PHUKIICTOYHBIME HyKJI€a3aMH WIH HyKJIea3aMH, OOHapy)KeHHBIMH B CHIBOpPOTKe. Hampumep, Hykiiea3sl MOTYT
TUAPONIN30BaTh (HochoaudUpPHBIE CBI3U HYKJICHMHOBBIX KUCIOT. COOTBETCTBEHHO, B 0JHOM acnekte PHK (Ha-
npumep, MPHK, rPHK), onucannbpie B TaHHOM JTOKYMEHTE, MOTYT COJAEPKAaTh OAMH MM OoJjiee MOAMDHUITUPO-
BaHHBIX HYKJICO3HJOB MM HYKJICOTHJIOB, HAIPUMED, JUIS IPUAAHUS CTAOMIEHOCTH BHYTPHKIETOYHBIM MIIH CBHI-
BOPOTOYHBIM HyKJIea3aM. B HEKOTOpBIX BapHaHTax OcCyIIecTBiIeHHs MoauduimpoBanasie Monekynsl TPHK,
OIMCaHHbIC B IaHHOM JOKyMEHTE, MOTYT BBI3BIBaTh MOHMXEHHBIN BPOXKICHHBIII HMMYHHBI OTBET IIPH BBEJIE-
HHUH B TIOIYJISIIMIO KJIETOK Kak in vivo, Tak M ex vivo. TepMuH "BpO>KICHHBIH UMMYHHBIH OTBET" BKIIIOYAET B
ce0s1 KJIICTOYHBIN OTBET Ha 3K30T€HHBIC HYKJICHHOBBIE KHCIIOTHI, BKIIIOYasl OJHOLETIOUCUHbIC HYKJICHHOBBIE KHU-
CJIOTBI, KOTOPBIN TpeIoiaracT HHAYKIHIO IKCIIPECCHN M BBICBOOOXKIAECHUS IIUTOKMHOB, B YaCTHOCTH HHTEp(e-
POHOB, ¥ THOEITH KIIETOK.

CoOTBETCTBEHHO, B HEKOTOPHIX BapuaHTax ocymectsierns PHK unn HykinenHoBas KuCIoTa B pacKpHITHIX
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komro3uusix LNP conmeput mo MeHbIIeH Mepe oIHY MOIAM(HUKALUIO, KOTOpas MPUAACT YCHICHHYIO HIIH IO-
BBHIIICHHYIO CTaOMIEHOCTh HYKJICHHOBOHM KUCIIOTE, BKITIOYAsI, HATIPUMED, MOBBIIICHHYI0 YCTOWYHBOCTD K PacIie-
TUICHUIO HyKJIea3aMH in vivo. Vcrons3yeMbie B TaHHOM JTOKYMEHTE TePMHHBI "Moaudukanus” u "Moauduim-
POBaHHBII", TOCKOJIBKY TaKHE€ TEPMHHBI OTHOCATCS K HYKJICHHOBBIM KHCIIOTaM, IPEACTaBICHHBIM B JaHHOM
JIOKYMEHTE, BKIIOYAIOT B ce0s M0 MEHBIIEH Mepe OJHO M3MEHEHHE, KOTOPOe MPEAIIOYTHTEIFHO MOBBIIIAET CTa-
omteHOCTh 1 JenaeT PHK nin HykIeMHOBYIO KHCTIOTY Oosiee cTabuiabHON (HampuMep, YCTOWIMBOM K pacimer-
JICHUIO HyKJIea3aMH) 10 cpaBHeHUIO ¢ Bepcueit PHK wim HykIieMHOBOH KHCIIOTHI JUKOTO THIA WIIA TIPUPOTHOTO
MIPOUCXOXICHUS. VIcTIonb3yemMble B JAHHOM JIOKYMEHTE TEPMHUHBI "CTaOMIBHBIN" U "CTaOMILHOCTE", TTOCKOJIBKY
TaKWe TEPMHHBI OTHOCSATCS K HYKJICHHOBBIM KHCIIOTaM IO HACTOSIIEMY H300pETCHHIO U, B yacTHOCTH, k PHK,
OTHOCSTCS] K YCHJICHHOH MM IOBBIILICHHOW YCTOMYMBOCTH K pa3pyLIEHHUIO, HarpuMmep, Hykieazamu (T.e. 9HIO-
HyKJIea3aMH WM 3K30HYKJICa3aMH), KOTOpPhIe OOBIYHO crocoOHBI pa3pymmiats Takyto PHK. IloBbimieHnas cra-
OMJIBHOCTh MOJKET BKITIOYATH B CeOsl, HATIPHMEP, MCHBIIYIO YYBCTBUTEIBHOCTh K THAPOIU3Y WK IPYTOMY pas-
PYLUICHHIO SHIOTCHHBIMU ()epMEHTaMu (HampuMep, SHIAOHYKIca3aMH WM 3K30HYKJICa3aMH) WIH YCIOBUSIM
BHYTPH KICTKHU-MUIICHU WM TKAHU-MUIICHU, TEM CaAMbIM YBEIMYMBAs WK YCUINBas npeObiBanue Takoii PHK B
KJICTKe-MHUIIIEHN, TKaHU-MHUIICHH, cyOBekTe W/min nurtomrasme. CtabunmsupoBanabie Monekynsl PHK, npex-
CTaBJICHHBIC B JAHHOM JOKYMEHTE, IEMOHCTPUPYIOT OoJiee [UINTENBHBIN Mepro MmoTypaciaza 0 CPaBHEHHUIO C
MX BCTPEYAIONIUMHUCS B MIPUPOEC HEMOAUPHUINPOBAHHBIME aHANoraMu (Hanpumep, Bepcust MPHK mukoro tuma).
Tarke mox TepmuHamMu "Moaudukanus”" U "MoIUGUIIUPOBAHHBIN", TIOCKOIBKY TaKWe TEPMHUHBI OTHOCSTCS K
MPHK kommnozuruit LNP, packpbIThIX B JaHHOM JOKYMEHTE, MOAPa3yMEBAIOTCs U3MEHEHUS, KOTOPhIEC yiIydIla-
10T WIH YCWJIMBAIOT TPAHCILAIMIO HyKJIenHOBHIX KucioT MPHK, Bxmouas, Hampumep, BKIIIOYCHHE MOCIEIOBA-
TENBHOCTEH, KOTOpPHIC NEHCTBYIOT NPU WHUIMAIIUN TpAHCIAIUK Oenka (HampuMmep, KOHCCHCYCHas MOCIeIoBa-
tenbHOCTH Kozac). (Kozak, M., Nucleic Acids Res 15 (20): 8125-48 (1987)).

B HekoTopeix BapuaHnTtax ocymiectBieHuss PHK mim HykienHOBas KHCIOTa PAaCKPBITHIX B JaHHOM JOKY-
MeHTe Kommosunuii LNP mperepriena XMMHUECKYIO0 MM OMOJIOTMYECKYI0O MOJAM(UKAIMIO, YTOOBI CHIENaTh ee
6osiee crabubHOM. UimocTparuBHble mpumeps! Moandukanuii PHK Bkirouaror B ce0s1 BHITECHEHHE OCHOBaHHS
(HammpuMep, MyTEM JISNIEINH WIM 3aMEHBl OJHOTO HYKJICOTHIa Ha APYrod) Wiu MOTU(DHUKAIIMIO OCHOBaHMA, Ha-
MIpUMep, XUMAYECKYI0 MOTU(UKAINIO ocHOBaHMs. Ppa3za "xumudeckne Moaudukanuu', UCHoab3yemMas B JIaH-
HOM JIOKyMEHTE, BKJIIOYaeT B ce0s MOAN(PUKAIINH, KOTOPHIE BBOIAT XMMHUYECCKIE BEIIECTBA, OTINIAIONINECS OT
takoBeIX B PHK mpupogHOro mpomncxoaeHus, HalpuMep, KOBaJICHTHBIE MOTU(HUKAINN, TAaKHEe KaK BBEICHHE
MOIU(PHUIMPOBAHHBIX HYKICOTHIOB (HATIPUMED, aHAJOTOB HYKJICOTHAOB WM BKIIOYCHHE OOKOBBIX TPYII, KOTO-
pBIe HE BCTPEUAIOTCs B IPUPOJIe B TakuX Mosiekynax PHK).

B HekoTOpBIX BapuaHTax OCYIIECTBICHUS MOAU(DUKAIMU OCTOBa (ochaTHAS TPYIIa MOAU(DUIUPOBAHHOTO
OCTaTKa MOXET ObITh MOAH(DUIIUPOBAHA ITyTEM 3aMCEHBI OJTHOTO WK 00Jiee aTOMOB KUCIIOPOJa IPYTHM 3aMECTH-
teneM. Kpome Toro, MoauduIMpOBaHHEIN OCTAaTOK, HAPUMEpP, MOAU(UIIUPOBAHHBIA OCTATOK, MPHUCYTCTBYIO-
M B MOJU(DHUIMPOBAHHON HYKICHHOBOW KUCIIOTE, MOXKET BKJIFOUATh B Ce0sI MOIHYIO 3aMEHY HEMOIU(DUIHPO-
BaHHOW (ocdarHoil rpynnsl MogudumpoBanHol GocdaTHO IpyMIoif, KaK ONMMCaHO B JJaHHOM JIOKyMeHTe. B
HCKOTOPBIX BapHAHTAaX OCYIIECTBICHUS Moaudukanus (GochaTHOro 0CTOBa MOXKET BKIIOYATH B ceOs U3MEHE-
HUS, KOTOpPBIE MIPUBOAAT K HE3apsHKCHHOMY JIMHKEPY WIH K 3apsDKCHHOMY JIMHKEPY C HECHMMETPHYHBIM pac-
TpeeTICHUEM 3apsa.

[Tpumeps1 MoanduIIMPoBaHHBIX GochaTHRIX TPy BKItoYatoT B ceds GochopoTtroar, hochopoceneHaTsl,
6opanodocdarsr, cioxxnbie pochatasie 3Gupsl 6opaHa, THAPOdOCchOoHATH, HOCHOPOAMHUNATEI, ATKHILHBIC HIIH
apwibHble PocoHaTel M cioxHBIE pochoTpruddupel. AToM (ocdhopa B HemomubuImpoBaHHOW (GochaTHOH
TpPYIIIeE SBISCTCS axupanbHbIM. OTHAKO 3aMEHA OJIHOTO M3 HEMOCTHKOBBIX aTOMOB KHCJIOPOZA OJHUM U3 BHIIIIC-
YKa3aHHBIX aTOMOB WJIM TPYIIIT aTOMOB MOXET CJeiaTh aTtoM (ocdopa xupansHbiM. CTepeoreHHbIi aToM (oc-
¢opa MokeT uMeTh KoHpHryparmio "R" (B nanHoM cirydae Rp) i koHpurypanuio "S" (B nanHOM ciydae Sp).
OcCTOB TaKxe MOXHO MOAM(MHUIMPOBATE ITYTEM 3aMEHBI MOCTHKOBOTO KHCIIOpPO/a (T.€. KHCIOpOo/a, KOTOPBIH CBS-
3bIBacT (ochaT ¢ HYKICO3UA0M) a30TOM (MOCTHKOBBIC (pochopoaMuaaTsl), cepoit (MOCTUKOBBIE pocopoTHoa-
TBI) M YTIIEPOAOM (MOCTHKOBEIC MeTHICH(OCPOHATHI). 3aMEHAa MOXKET MPOUCXOJUTh B OJHOM W3 JIMHKECPHBIX
aTOMOB KHCJIOPO/Ia UM B 000X JTMHKEPHBIX aTOMaxX KHclIopoaa. B HekoTopbix Moaudukaimsax octoa Gocdar-
Hasl TpyIna MOXeT OBITh 3aMEHEHa JIMHKepaMu, He coaepkammMu pocdop. B HEKOTOPEIX BapraHTax OCYyIIECT-
BIICHUS 3apspDkeHHast GocdaTHas TPyMIa MOXKET OBITh 3aMeHeHa HelTpanbHbIM (pparmentom. [Ipumeps dpar-
MEHTOB, KOTOPBIE MOTYT 3aMEHHUTH Goc(]aTHYIO IPYIITy, MOTYT BKJIIOYATh B ce0s1, 0€3 OTpaHUUCHUs, HAllpUMep,
MeTtwidochoHaT, THAPOKCUIAMHUHO, CHJIIOKCaH, KapOOHAT, KapOOKCUMETHII, KapOamar, aMuI, THOd(up, dTHIe-
HOKCHUIHBIN JIMHKEp, CyabhoHar, cyibdoHamua, TnopopMaleTansb, GopManeTaitb, OKCUM, METHIECHUMUHO, Me-
TUICHMETHIMMUHO, METHJICHIUIPA30, METHIICHANMETIITHIAPA30 K MECTHICHOKCUMETHITMMUHO.

MPHK.

B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS KOMITO3UIIHS MU COCTAB, PACKPHITHIC B TAHHOM JOKYMEHTE, CO-
nepxat MPHK, conepxarryro oTkpsiTyto paMmky cuntseiBanus (OPC), kogupyromyro PHK-nanpasnsemsiit JTHK-
CBSI3BIBAIOIIMI areHT, Takol kak Cas-Hykieasa win Cas-HyKieas3a Kiacca 2, Kak OIHCaHO B JAHHOM JTOKYMEHTE.
B HekoTOpBIX BapHaHTaX OCYIICCTBICHHS MPEIOCTABISCTCS, HCIONb3yeTcs win BBoautcs MPHK, coxepikaras
OPC, xommpyromyto PHK-nanpasnsembrii JIHK-cBs3piBatomuii areHT, Takon kak Cas-Hykieaza win Cas-
HyKieaza kiacca 2. MPHK mosxeT comepkaTh OMH WM HECKOJBKO M3 S5'-Koma, 5'-HeTpaHcIupyeMon o0yacTu
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(UTR), 3'-UTR u nonmnanennHoBoro xBocta. MPHK MoxeT conepxaTh MOANGDHUINPOBAHHYIO OTKPBITYIO PAMKY
CUNTBHIBAHUS, HAIIPUMED, JJIsI KOAUPOBAHUS MOCIIEAOBATEILHOCTH SIICPHOM JOKAIM3AMU WX JUIS UCTIOIb30Ba-
HUS aJbTEPHATUBHBIX KOJAOHOB ISl KOTUPOBAHUS OeJIKa.

MPHK B packpbITbix kommno3unusx LNP MoxkeT KoaupoBaTh, HApUMEpP, CEKPETHPYEMBIH TOPMOH, (ep-
MEHT, PELenTOp, MOJUICTITHA, IENTH ] WIA PYTOi MPEACTABISIONINA HHTEpec OEJIOK, KOTOPHIH OOBIYHO CeKpe-
TUpyeTcsa. B omHoM BapuaHTe ocymecTBieHus n3ooperenus MPHK Moxer HeoOs3aTenbHO HMETh XUMHUYECKHES
WK OMoIoTHYecKre MOTU(BHUKAINN, KOTOPbIe, HAallpUMep, OBBIIIAIOT CTAOMIFHOCTD W/WIIH YBEIWIUBAIOT MIEPH-
on nmosrypacmazaa tTakoid MPHK uimu koTopblie yaydmnaroT Uiy HHBIM 00pa3oM 00JIerdaroT BEIpaboTKy Oelka.

Kpome toro, noaxoasine Moau(pHUKALMK BKIIOYAIOT B ce0s N3MEHEHHS B OJTHOM I Oojiee HyKJIeoTHaax
KOJIOHA, TaK YTO KOJIOH KOJUPYET Ty K& aMUHOKHUCIIOTY, HO sABJIseTcs Oojee cTaOMIbHBIM, YeM KOJOH, 0OHapy-
»eHHbli B Bepcun MPHK nnkoro tuma. Hanpumep, Oblia mpoeMOHCTpHUpOBaHa oOpaTHasi 3aBUCUMOCTD MEXIY
crabunpHOCThIO PHK 1 Oonee BoicokuM unciom ocratkoB nutuauHoB (C) w/wm ypunuaos (U), a Takxke ObUIO
obnapyxeno, uro PHK, numennas ocratkoB C u U, ycroitunBa k 6ossmnacTBy PHas (Heidenreich, et al. J Biol
Chem 269, 2131-8 (1994)). B HexkoTOpBIX BapHaHTax OCYIIECTBIECHUs KosmdecTBo ocraTkoB C w/mm U B mo-
cienoBatenbHOCTH MPHK cHWkeHo. B npyrom Bapmante ocymiecTBieHHs KoiaudecTBo octatkoB C w/mimm U
CHIDKAeTCs IyTeM 3aMEHBI OJJHOTO KOJOHA, KOAMPYIOMIETO KOHKPETHYI0 aMHHOKHUCIIOTY, Ha OPYroi KOIOH, KO-
JUPYIOIIUI Ty e WM POACTBEHHYI0 aMHHOKHCIOTY. IIpennonaraemMbie MOAM(UKAINN HYKICHHOBBIX KHCIOT
MPHK 1o HacTosmemMy n300peTeHUIO Takke BKIIOYAIOT B ce0s BBeICHHE ICEBIOYPUANHOB. BBeneHune ncesao-
YpUAMHOB B HyKJIenHOBbIe KucIoTel MPHK mo HacTosmeMy m300peTeHHI0O MOKET MOBBICHTH CTAOMIBHOCTD H
TPaHCIAIMOHHYIO CIIOCOOHOCTB, a TaKKe CHU3UTh MMMYHOTEHHOCTH in vivo. Cwm., Hanpumep, Kariko, K., et al.,
Molecular Therapy 16 (11): 1833-1840 (2008). 3amensr u Mogudukanuu MPHK mo HacTosmemy m300peTeHmIO
MOT'YT OBITH BBITIOJIHEHBI CLIOCOOAMH, XOPOLIO U3BECTHBIMH CHELUAIMCTY B JAHHOW 00J1aCTH TEXHHUKH.

OrpaHuueHus Ha yMeHbIIeHHe KoimdecTBa octatkoB C m U B mOCIeN0OBaTEIbHOCTH, BEPOSITHO, OYIyT
6ospie B Koampytomei obnactn MPHK mo cpaBHeHuro ¢ HeTpaHCcIupyeMoi o0aacTbio (T.€. BEPOSITHO, OyneT
HEBO3MOXHO yaanmuTh Bee octatku C u U, nmpucyrcrByromue B MPHK, coxpanss mpu stom crioco6Hocts MPHK
KOJMPOBATh KeJAeMYI0 aMHHOKHUCIIOTHYIO TOCIIEI0BATENbHOCTE). OIHAKO BBHIPOXKICHHOCTh TEHETHYECKOTO KO-
Jla TaeT BO3MOYKHOCTh CHH3HUTH KOJM4ecTBO ocTaTkoB C m/mim U, IPUCYTCTBYIOIIMX B IOCIICIOBATEIHHOCTH,
TIPY COXpaHEHUH TOH e KOAUpYIomeH crmocoOHOCTH (T.€. B 3aBUCHMOCTH OT TOTO, KaKas aMMHOKHCIIOTa KOIH-
PyeTcst KOJJOHOM, MOYET OBITh HECKOJIBKO Pa3IMYHBIX BO3MOYKHOCTEH 151 MOAU(MDHUKAIINH TTOCIIEAOBATEIIFHOCTEH
PHK).

TepMuH MoauGuKays TakKe BKIIOYAaeT B ce0s, HAIpUMep, BBEICHHE HEHYKICOTHIHBIX CBA3EH MM MO-
JU(UIIMPOBAaHHBIX HYKJIEOTHIOB B nocienoBarensHocT MPHK 1o HacTosimemy u3o0pereHuto (Hampumep, Mo-
Judukanmy oqHoro win oboux 3' u 5' koHNOB Monekynasl MPHK, konupyromeit QyHKIIMOHAIEHO CEKpPEeTUpYE-
MBI Oenok wiu epMeHT). Takue MOTUpUKAIIMK BKIFOYAIOT B ceOs To0aBICHUE OCHOBAHHUU B MOCJIEIOBATENb-
Hocteb MPHK (Hanpumep, BkiIroueHHe moju-A-XBocTa WM OoJiee UIMHHOTO ITIOJIM-A-XBOCTA), H3MEHEHHE 3'-
UTR wm 5'-UTR, o6pazoBanue xommuiekca MPHK ¢ arentom (Hampumep, 6€1KOM WM KOMIIEMEHTapHOH MO-
JIEKYJIOW HYKJIEWHOBOW KHCJIOTHI), & TaKXKe BKIIOUCHHE 3JIEMEHTOB, KOTOPBIE M3MEHSIOT CTPYKTYPY MOJIEKYJIbI
MPHK (Hampumep, 00pa3yroT BTOpHIHBIE CTPYKTYPHI).

CuunTaeTcs, 4To MONH-A-XBOCT CTAOUIU3UPYET MPHUPOIHBIE MecCeHKephl. ClieoBaTebHO, B OJJHOM Ba-
pHaHTE OCYIIECTBICHUS JUIMHHBIN TOJIU-A-XBOCT MOXKET OBITh mobaBneH k Moiekyie MPHK, uto nemaer MPHK
6onee crabmibHOM. [Ton-A-XBOCTBI MOTYT OBITH TOOABIIEHBI C MCIIOH30BAHUEM PA3IMYHBIX METOJOB, U3BECT-
HBIX B JJaHHOW 00JlacTH TeXHHUKHU. Hampumep, [UIMHHBIE MTOJH-A-XBOCTEI MOTYT OBITh JOOABICHBI K CHHTETHYC-
cKolf mim TpaHckpubupyemoi in vitro MPHK ¢ ucnons3oBanmnem nomu-A-nonumepassl (Yokoe, et al. Nature
Biotechnology. 1996; 14: 1252-1256). BekTop TpaHCKpUIINHU TaKXe MOXKXET KOAWPOBATH JUIMHHBIE MOJU-A-
xBocThL. Kpome Toro, nosm-A-XBocTsl MOTYT OBITH JOOABIIEHBI IIyTEM TPAHCKPUIIIIMN HEMOCPEACTBEHHO U3 MPO-
nykto [TI[P. B onHoM BapuaHTe OCYIIECTBIICHUS IJIMHA MOJIK-A-XBOCTa COCTABIAET IO MEHBIIEH Mepe OKOJIO
90, 200, 300, 400, no menpieit mepe 500 HykiI€OTHIOB. B 0JHOM BapuaHTe OCYIIECTBICHUS ATUHY MOIHU-A-
XBOCTa PEryJUPYIOT ISl KOHTPOJISl cTabmibHOCTH MoauduimpoBanHoi Mosekyasl MPHK mo m3obperenuro u,
TakuM 00pa3oM, TpaHCKpUNIHK Oenka. HampuMep, MOCKOIBKY THHA MOTH-A-XBOCTa MOKET BIUATH HA TIEPHOJ
nosrypacmazaa molsiekyinsl MPHK, miuHy monmm-A-XBocTa MOKHO OTPETYJIUPOBATh, YTOOBI H3MEHUTh YPOBEHb yC-
toitunBoct MPHK & Hykieazam u, Takum 00pa3oM, KOHTPOJIUPOBATh TUHAMHUKY SKCIPECCHU Oellka B KIeTke. B
OJTHOM BapHaHTE OCYIICCTBICHUS CTaOWIIM3HUpoBaHHbIe MOIeKyinsl MPHK sBistoTcss mocTaToYHO YCTOMYUBBIMU
K JIerpajialiviy in vivo (Harmpumep, HyKjIea3amu), TaKk YTO OHH MOTYT OBITh JOCTaBJICHBI B KIETKY-MHIIEHL 0€3
HOCHUTEIS ISl IepeHoca.

B onnom Bapuante ocymectsienuss MPHK moxer ObITh MOan(UIMpoBaHa ImyTeM BBexeHHs 3'- w/mumu 5'-
HerpaHcnupyembix (UTR) mocnenoBarensHoCTEH, He BeTpevaromuxcst B npupoae B MPHK aukoro tuna. B on-
HOM BapHaHTe OCYIIECTBIECHHUS 3'- w/miM 5'-QraHKUpyromas MOCIeA0BaTeIbHOCTb, KOTOPas B €CTECTBEHHBIX
yenoBusix ankupyer MPHK u komupyeT BTOpoil HEpOACTBEHHBIH O€I0K, MOXKET OBITH BBEJCHA B HYKJICOTH/I-
HYIO TocienoBaTenbHoCcTh Monekynsl MPHK, komupyromel TepaneBTnueckuidi WM (pyHKIMOHAILHBIH OENOK,
st ee Mmogudukarmu. Hanpumep, 3' winn 5' mocnenoBatensHocTH U3 Moiekysn MPHK, kotopere sBistorcst cra-
OWIbHBIMY (Hampumep, r1oouH, aktuH, GAPDH, TyOynuH, THCTOH Wi (EPMEHTHI ITUKIIa JTJAMOHHOW KHUCIIOTHI),
MOTYT OBITh BKJITIOUYEHBI B 3' u/nmmm 5' 007acTh MOJIEKYIIBI HYKJICMHOBON KUCIOTH cMbICIoBOi MPHK mtst moBbI-
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IICHUS CTAOMIBHOCTH MOJICKYJTbI cMbIciioBoit MPHK. CM., Hanpumep, US 2003/0083272.

Bonee monpobueie onmcanus moaudukaimii MPHK moxuo Hatiti B US 2017/0210698 Al Ha ctpanumax
57-68, conepkaHue KOTOPOTO BKIIOYEHO B JAHHBIN JOKYMEHT.

MartpuuHasi HyKJI€HHOBasI KUCIIOTA.

Kommnozumun u crmocoObl, pacKphITEIE B TaHHOM JOKYMEHTE, MOTYT BKIIIOYaTh B c€0sI MATPHYHYIO HYKJICH-
HOBYIO KHCJIOTY. MaTpHIly MOKHO WCIIOIB30BATh JJISI M3MEHEHHUS MIIM BCTABKH ITOCIICAOBATEIFHOCTH HYKIEHHO-
BOH KHCIIOTHI B TIeJIeBOU calT win psagom ¢ HuM aisi PHK-nanpasnsemoro JIHK-cBsi3pIBatomero 6enka, Takoro
kak Cas-Hykieaza, Hanmpumep, Cas-Hykiea3a kiacca 2. B HEKOTOpBIX BapHaHTax OCYIIECTBICHHUS CIOCOOBI
BKITIOYAIOT B ce0s BBEIICHHE MATPHUIIBI B KJICTKY. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS MOXKET OBITH Tpe-
JIOXKCHA OJTHA MaTpHIlla. B Ipyrux BapuaHTax OCYIIECTBICHUS MOTYT OBITH TIPEAJIOKCHBI JIBE WM OOJIee MaTpHII,
TaK YTO PEJAKTHPOBAHHUEC MOXET MPOUCXOIUTHh B JIBYX WU Oolice IENeBhIX caiiTax. Hampumep, MOTyT OBITH
TPEJIIOKEHBI Pa3HBIC MATPHIIBI JUTS PEIAKTHPOBAHUS OJJHOTO I'eHa B KJICTKE WM JBYX Pa3HBIX TEHOB B KIICTKE.

B HEKOTOPBIX BapHaHTaX OCYIICCTBICHHUS MAaTPHIIA MOXKET HCIOJIb30BATHCS B TOMOJIOTUYHON peKoMOUHa-
un. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHUS TOMOJOTHYHAS PEKOMOUHAIINS MOXKET MPUBOJIUTH K HHTETPAIIHU
MOCJIEIOBATEIEHOCTH MATPHIBI WM YaCcTH IOCICAOBATEIFHOCTH MaTPHUIBI B MOJIEKYITy II€JICBON HYKICHHOBON
KHCJIOTHL. B Ipyrux BapmaHTax OCYIIECTBICHHS MaTpPHUIla MOKET OBITh MCIIOF30BaHA B HAIIPABIIIEMON TOMOJIO-
TUEH penapanuu, KoTopas BKitouaeT B cedst BHeapenue nenu JJHK B caiiT pacmieruiennsi B HyKJIEHHOBOW KHCITO-
Te. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS HAIpaBisieMas TOMOJIOTHEH penapariis MOXeT MPUBECTH K BKIIIO-
YEHHIO TIOCIIEZIOBATEIIFHOCTH MAaTPHUIIBI B OTPEIAKTHPOBAHHYIO MOJIEKYJY IEJICBOH HYKIEWHOBOM KHCIOTHI. B
elle JPyTruX BapHaHTaX OCYIIECTBICHHUS MAaTPHIla MOXKET MCIIONB30BAThCS MIPH PEIaKTUPOBAHUN T'€HOB, OMOCPE-
JIOBAHHOM HETOMOJIOTHYHBIM COCIMHCHHUEM KOHIIOB. B HEKOTOpPBIX BapHaHTaX OCYIICCTBICHUS MOCICI0BATEIIb-
HOCTh MATPHIIBI HE MMEET CXOJCTBA C IMOCIEAOBATCILHOCTHIO HYKJICHHOBOW KUCIOTHI BOJM3U caiiTa pacIiernie-
HUS. B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS BKIFOYECHBI MATPHIIA WM YaCTh MOCICIOBATCIIEHOCTH MATPHIIBL.
B HExoTOpBIX BapuaHTaX OCYIIECTBICHHUS MATPHUIA COACPKUT (PIAHKUPYIOIIUE IMTOCICAOBATCIHHOCTH HHBEPTH-
PpOBaHHBIX KOHIEBBIX TOBTOPOB (ITR).

B HexoTOphIX BapHaHTax OCYIIECTBICHHS MOCIEIOBATEIFHOCTE MATPHUIBI MOXXET COOTBETCTBOBATH, CO-
JepXKaTh WM COCTOATH M3 SHAOTEHHOH ITOCIIeIOBATEIBHOCTH KIETKU-MHIICHA. OHa TakXKe WIN aJbTePHATHBHO
MOJKET COOTBETCTBOBATH, COACPIKATh WIIM COCTOATH M3 SK30TCHHOW MOCIEI0BATEILHOCTH KICTKA-MHIICHH. Mc-
TIOJIF3yEMBIN B JAHHOM JIOKyMEHTE TEPMHUH "IHAOTEHHAS ITOCIIEA0BATEIHLHOCTE' OTHOCUTCS K TIOCIIEI0BATEIFHO-
CTH, KOTOpas sSBIISETCS HATUBHOM I KIETKU. TepMHH "9K30TeHHAS TIOCISIOBATEIHHOCTE" OTHOCHUTCS K ITOCIIEe-
JIOBAaTEILHOCTH, KOTOpasi He SABISCTCS HATUBHOM JJIS KIIETKH, MUIM K TTOCIIEIOBATEIFHOCTH, 9Yb€¢ HATHBHOE PacIIo-
JIOXKCHUE B TCHOME KIICTKH HAaXOJUTCS B APYTroM MecTe. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHUS DHIIOTCHHAS
MOCJIEIOBATEIEHOCTh MOXKET MPEICTABIATH COO0I FTEHOMHYIO IMOCIICIOBATEIBHOCTD KIETKH. B HEKOTOPHIX BapH-
AHTaxX OCYIIECTBJICHUS HAOTCHHAS MOCICIOBATEIHEHOCTh MOXKET IPEACTABIATh COO0H XPOMOCOMHYIO W BHE-
XPOMOCOMHYIO TOCIICIOBATEIHOCTh. B HEKOTOPHIX BapHaHTaX OCYIICCTBICHHS SHAOTCHHAS IMOCICIOBATCIIh-
HOCTBh MOYKET MPEJICTABIIATH COOOH IUTa3MHUIHYIO MOCIEIOBATEIEHOCTD KICTKH.

B HekoTopbIx BapmaHTax ocyiecTBieHus Marpuna cogepxut on/IHK wiu nu/IHK, comepxkamue ¢uan-
KHPYIOIIHAE TOCIIeI0BATeILHOCTH WHBEPTUPOBAHHBIX KOHIEBBIX MOBTOpoB (ITR). B HekoTOpwrIx BapmaHTax
OCYILIECTBIICHHS MaTpHIla MPEIIoKeHa B BHAE BEKTOpA, IUIa3MUIBI, MUHHUKOJIBIA, HAHOKOJIBIA MIIA TPOIAYKTa
TILIP.

B HeKoTOphIX BapHaHTaX OCYIIECTBICHHS HYKIEHHOBYIO KHCIIOTY OYHMINAIOT. B HEKOTOPHIX BapHaHTaX
OCYILECTBIICHHUS HYKICHHOBYIO KHCJIOTY OUYHMINAIOT C MCIIONB30BAaHUEM cllocoba oca)xIeHus (HampuMmep, OCax-
nerns LiCl, ocaxeHus] COUPTOM IITH SKBHBAJICHTHOTO CIIOCO0a, HAIPUMEp, KaK OMUCAHO B JJAHHOM JTOKYMCH-
Te). B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHUS HYKICHHOBYIO KHCJIOTY OUHMINAIOT C UCIIOJF30BaHUEM croco0a Ha
OCHOBE XpoMaTorpaduu, Takoro kak crnoco0 Ha ocHoBe BOXKX wim 3KBHBaJNCHTHBIA croco0 (Hampumep, Kak
OIKCAaHO B JAHHOM JOKYMEHTE). B HEKOTOPBIX BapHaHTaX OCYIICCTBIICHHUS HYKICHHOBYIO KHCIOTY OYHIIAIOT C
HCIIONIb30BAaHUEM Kak criocoba ocaxaeHus (Hampumep, ocaxaenust LiCl), Tak u cnocoba Ha ocHoe BOXX. B
HCKOTOPBIX BApHUAHTAX OCYIICCTBICHHS HYKICHHOBYIO KHCIOTY OYHINAIOT TAHTCHIIUAJIHLHON MOTOYHOU (DHIBT-
pamueit (TFF).

CoeHeHHS WM KOMIIO3HUITMH OOBIYHO, HO HE 00s3aTeNbHO, BKIIOYAIOT B ce0s 0JHO wim OoJiee dapma-
[EBTHYECKHN MPUEMIIEMBIX BCIIOMOTATENBHBIX BEIIECTB. TepMUH "BCIIOMOTATEIFHOE BEIIECTBO" BKIIFOUAET B CE-
0s1 TF000 WHTPEANEHT, OTIMYHBINA OT COSAMHEHUs(UH) TI0 TaHHOMY PACKPBITHIO, APYTOTO JHMITHIHOTO KOMIIO-
HEeHTa(0B) M OMOJIOTWYECKH aKTUBHOTO areHTa. BcrmoMoraTenpbHOE BEUIECTBO MOXKET MPHAAaBAaTh KOMITO3HIIMU
(YHKIIMOHATBEHYIO (HAMpUMEpP, KOHTPOJIh CKOPOCTH BBICBOOOXICHUS JIEKAPCTBEHHOTO CPEJICTBA) W/WIM He-
(hYHKIMOHATBHYIO (HAampHMep, BCIIOMOTATEIBHOE BEUICCTBO, HCIOJIB3YeMOE B MPOHM3BOJCTBEHHOM IIpoIlecce,
WK pa30aBUTEIh) XapaKTEPUCTHKY. BBIOOP BCITOMOTaTeIbHOTO BEIIeCTBa OyIET B 3HAYUTEIBHON CTCIICHH 3aBH-
CeTh OT TakuX ()aKTOPOB, KaK KOHKPETHBIN CIIOCOO BBEACHUS, BIMSHUC BCIIOMOTAaTEIBHOTO BEIECTBA HA pac-
TBOPUMOCTH M CTa0OMIILHOCTB, a TAKXKE IPUPOJIA TO3UPOBAHHOM (POPMEL.

[NapeHTepaibHBIE COCTABBI OOBIYHO MPEICTABISIFOT COOOW BOIHBIC MM MACIISTHBIC PACTBOPHI IIH CYCIICH-
3un. Eciin cocTaB sBIsieTCS BOTHBIM, BCIIOMOTATEIbHEIC BEIIECTBA, TAKHE KaK caxapa (BKIIOYasi, HO HE OrpaHU-
YUBAsCh UMHU, TIFOKO3Y, MAHHHUT, COPOUT U T.1I.), COJIH, YIIIEBOBI U Oy(depHbIe areHThI (IPEeAMOYTUTENBHO 10 pH
oT 3 110 9), HO JJIsT HEKOTOPBIX MPUMEHEHUH OHU MOTYT OBITh COCTABIIEHBI O0JIee MOAXOIAITUM 00pa3oM CO CTe-
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PWIBHBIM HEBOJHBIM PACTBOPOM MU B BHJC BBICYIICHHOW (POPMBI JJIs1 IPUMEHECHUS B KOMOMHAIIUH C TIOAXOIs-
MM HOCHUTEJICM, TAKIM KaK CTepuiibHas anuporeHHas Boaa (WFI).

XoTs M300peTeHNE OMUCAHO B CBSI3W C IMPOMJLTIOCTPUPOBAHHBIMU BapHaHTAMH OCYIIECTBIICHHS, TIOHSITHO,
YTO OHM HE NIpEeIHA3HAYEHBI IS OTPaHWYCHHUS M300peTeHUs dTHMH BapHaHTaMH OCYIIECTBIeHHA. HampoTus,
n300peTeHne mpeIHa3HaueHo s OXBaTa BCEX albTEPHATHB, MOAU(UKAIINI M SKBUBAJIICHTOB, BKIIIOYAs SKBHBA-
JICHTHI KOHKPETHBIX NMPU3HAKOB, KOTOPBIE MOTYT OBITh BKIIOYECHHI B M300peTeHNEe, KaK OMpEIeIeHO B Ipujarae-
Moit popmyre n300peTeHNsI.

Kak BrrmrenprBeieHHOE 001IIee OMMCaHue, TaK M MOAPOOHOE OMMMCAHNE, a TAKXKE CIETYIONTIE TPHUMEPHI SB-
JISTFOTCS TOJTBKO MIUTFOCTPATUBHBIMH U MOSICHATEIFHBIMU M HE OTPAHUYHBAIOT JaHHOE ONKCAHKE. 3aT0JOBKH Pas3-
JICITOB, HCIIOJb3yEeMbIC B TAHHOM JOKYMEHTE, MPeIHA3HAYCHBI TOJIBKO JUI OPTaHU3AIMOHHBIX [IEJICH U HE JTOJIXK-
HBI pacCMaTPUBAThCS KaK OrpaHIMYUBAIOIINE O0OBEKT H300pETCHUS KaKUM-IN00 o0pazom. B ciryuae, ecnu nrobas
JUTEpaTypa, BKIOYCHHAS TIOCPEJCTBOM CCHUIKH, IIPOTUBOPEYHUT JIFOOOMY TEPMUHY, OMPEICICHHOMY B JaHHOM
OIHCaHWH, TCPMHH, TIPUBEICHHBIN B TaHHOM OIMUCAHUH, SBISCTCS MPEBATHPYIONIMM. Bee Mnama3oHbl, yKa3aH-
HBIC B 3a5BKE, OXBATHIBAIOT KOHEYHBIC TOYKH, €CITH HE YKa3aHO UHOE.

OrnpenesneHwsl.

CrnenmyeT OTMETUTH, 9TO, KaK MCHOIB3YeTCs B TaHHOH 3asBKe, (POPMBI €AMHCTBCHHOTO YHCIa BKIIOYAIOT B
ce0s CCRUTKY Ha MHOXKECTBEHHOE YHCIIO, €CITM B KOHTEKCTE SIBHO HE yKa3aHo mHoe. Takum oOpa3zom, Hampumep,
CCBhITKA Ha "KOMITO3UIIMIO" BKJIIOYAET B C€0s MHOXKECTBO KOMITO3HIIMH, & CChUIKA Ha "KIIETKY" BKIIOYAeT B ceOs
MHO’KECTBO KIJIETOK U TOMY T0o100HOe. Mcronp3oBanue "win'" SBISIETCS BKIIOYAIOIIAM M O3HadaeT "u/uimm", ec-
JIM HE YKa3aHO WHOE.

Ecimu crienmanbHO HE yKa3aHO B MPHUBEICHHOM BBIIIC OMHUCAHUU, BAPHAHTHI OCYIICCTBICHUS B OMUCAHUM,
KOTOpBIE coiepkat "coaeprkamme” pa3inyHble KOMIIOHEHTHI, TAKXKe pacCMaTPUBAIOTCS Kak "cocTosiue 3" win
"COCTOSIIUE TI0 CYIICCTBY M3" MEPCUNCIICHHBIX KOMIIOHCHTOB; BAPUAHTHI OCYIICCTBICHHS B ONHCAHUH, KOTOPEIC
cojepxar "cocTodmmi u3" pa3sNUYHBIX KOMIOHEHTOB, TaKXKe PacCMaTPHUBAIOTCS Kak 'coxaepxkamue" umm "co-
CTOSIINE 10 CYIIECTBY 3" IMEPCUUCICHHBIX KOMIIOHCHTOB; BAPUAHTHI OCYIICCTBICHUS B OMMCAHWUU, B KOTOPHIX
TOBOpHUTCS "0" Pa3IMIHBIX KOMITOHEHTaX, TAKKE PacCMaTPHUBAIOTCS Kak "B" MEPEYMCIIEHHBIX KOMITIOHEHTAX; U
BapUAHTHI OCYIIECTBJICHUS B ONHUCAHUH, KOTOPBIC TTOBTOPSIOT CJIOBA "COCTOSIIHME IO CYIIECTBY M3" pa3irMyHBIX
KOMITOHEHTOB, TaKXKe pacCMaTPHUBAIOTCS Kak "cocTosiiye u3" win "cojepxamue” nepedrcieHHbIe KOMITOHSHTHI
(3Ta B3aMMO3aMEHSIEMOCTh HE PUMEHSIETCSI K UCTIOIh30BAHHIO 3TUX TEPMUHOB B (popMysie n300peTeHNUS).

UmcnoBele quama3oHbl BKIOYAIOT B ce0sl YMCIa, ONMpeaelsoniie quamna3od. M3MepseMele 1 H3MEpUMbIe
3HAYCHHS CUUTAIOTCA MPUOTU3UTEIHHBIME C YYETOM 3Ha4dalx IU(p W OmmMOKH, CBSI3aHHON C M3MEpEHHEM.
Hcnonp3yeMbie B 3TO# 3asBKe TEpMHHBI "OKOJIO" W "HPUOIM3UTEIBHO" UMCIOT CBOM 3HAYCHUS, IMOHITHBIC B
JTAaHHOW 00JIaCTM TEXHHKH; HCIIOJIb30BAaHHE OJTHOTO II0 CPABHEHHIO C IPYTHMM HE O0S3aTeNbHO MOoJpa3yMeBaeT
pasHyro o0nacTh npuMeHeHus. Eciiu He yka3aHO WHOE, HU(PHI, UCIIOB3YEMBIC B TAHHOH 3asBKe, ¢ MOAU(HUIIHN-
pYIOIINM TEPMHHOM WK Oe3 Hero, HanpuMep, "okoyio" win "IPHOTU3UTENBHO", CIeIyeT TOHUMATh KaK BKIIIO-
Yaromue B ceOsi HOPMAaJbHOE PACXOXKICHHUE /WM KOJCOaHUs, KaK 3TO OYAET MOHITHO CICIUATUCTY B COOTBET-
CTBYIOIICH 00JACTH TEXHWKH. B OINpeeNieHHBIX BapHaHTaX OCYIICCTBICHUS TCPMHUH "TPUOIM3UTEIBHO" WU
"0K0J10" OTHOCHTCS K JUAra30Hy 3HaYEHUH, KOTOpPBIe HaxoaTcs B mpeaenax 25%, 20%, 19%, 18%, 17%, 16%,
15%, 14%, 13%, 12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1% wiu MeHbIIIe B JTFOOOM HaIPaBICHUU
(6ospIIe YeM WM MEHBINIE Ye€M) OT 3asABJICHHOTO CCBUIIOYHOTO 3HAUCHHS, €CJIM MHOE He YKa3aHO WM WHOE He
OUYEBHUIHO M3 KOHTEKCTa (KpoMe CilydaeB, KorJa Takoe 4rcio mpesbimaet 100% Bo3MOKHOTO 3HAYCHHUS).

Hcmonb3yeMblii B TaHHOM JOKYMEHTE TEPMUH "TIpHUBE/ICHUE B KOHTAKT" O03HAYaeT yCTaHOBIeHHUE puzmde-
CKOM CBSI3M MEXKAY ABYMs mid Oojee oObekTamu. Hampumep, npuBeieHUEe B KOHTAKT KICTKH MIICKOITUTAIOIIETO
C KOMITO3UIIMEH HAHOYACTHI] 03HAYACT, YTO KICTKA MIICKOITUTAIONIETO ¥ HAHOYACTHIIA JTOCTUTAIOT B3aUMOJICHCT-
BUs Tipu pr3myeckoM KoHTakTe. CIIocOObI PUBEACHUS B KOHTAKT KJIETOK C BHCITHUMH OOBEKTaMH KakK in Vivo,
TaK U €X VIVO XOPOIII0 U3BECTHHI B 00yacTu Ouonoruu. Hampumep, npuBeIcHUE B KOHTAKT KOMITO3HUIIUU HAHOYA-
CTHII ¥ KJICTKH MJICKONHUTAIOIIETO, PACIIOIIOKECHHON BHYTPU MIICKOIHTAIOIIETO, MOXKET OCYIICCTBIATHCSA pas-
JUYHBIMU MyTSMH BBEACHUS (HAPUMED, BHYTPUBECHHBIM, BHYTPUMEIIICYHBIM, BHYTPUKOKHBIM U TIOJIKOMXHBIM )
¥ MOXET BKIIFOYATh B ce0s pazaryHbIE KOJMYECTBa KOMIIO3UIMI HaHOYacTUIl. bojee Toro, KoMmo3unus HaHOYA-
CTHII MOXET KOHTaKTHPOBATh ¢ O0JIee 4eM OTHOH KIETKOH MIICKOITUTAIOIIETO.

Hcrmonb3yeMblii B JaHHOM JIOKYMEHTE TepMHUH "mocTaBka' oO3HadaeT oOecredyeHHe Hamudus oO0bheKTa B
MyHKTE Ha3HadeHus. Hampumep, HocTaBKa TepameBTUYECKOTO W/IIIM MPOQHIAKTHIECKOTO CPEICTBA CYOBEKTY
MOJKET BKJIIOUATh B ce0sl BBEACHNE CYOBEKTY KOMITO3UIINH HAHOYACTHII, BKIIFOUAsl TEPANEBTHUECKOE /MM TIPO-
(umakTUIecKoe CpeAcTBO (HalpuMep, BHYTPUBCHHBIM, BHYTPUMBIIICYHBIM, BHYTPHKOKHBIM M TTOJKOKHBIM
myTeM). BBeieHre KOMITO3UIIMK HAHOYACTHUI] MICKOTIUTAIOIIEMY WU B KICTKY MJICKOIUTAIOMIETO MOXKET BKIIIO-
4aTh B ceOs MPUBEACHUC B KOHTAKT OJHOW MIIK 00Jiee KIIETOK C KOMITO3UIIMEH HAHOYACTHII.

Hcnonp3yeMspiil B TaHHOM JOKYMEHTE TCPMHUH "I(PPEKTHBHOCTh HHKATICYISIMHA" OTHOCUTCS K KOJIMYECTBY
TEPANEBTHYECKOTO W/UIU MPOPHUIAKTHISCKOTO CPEACTBA, KOTOPOE CTAHOBHUTCS YACTHEO KOMIIO3HMIIMU HAaHOYA-
CTHII, IO OTHOIICHUIO K HAYaJThbHOMY OOIIEMY KOJIHUYECTBY TEPAMECBTHUCCKOTO /WK MPO(UIAKTUICCKOTO CPE-
CTBa, UCTIOJIb3YEMOT'0 TIPU IPUTOTOBJICHUH KOMIIO3UIIMY HaHOYacTull. Hanmpumep, ecitit 97 Mr TepaneBTHYCCKOTO
W/ IpOoUITAKTHYECKOTO CPEACTBA WHKAIICYJIUPOBAHO B KOMITO3WITUIO HaHOYACTHUI[ M3 oOmmx 100 Mr Tepa-
TIEBTUIECKOTO H/FITH TIPO(UIAKTHIECKOTO CPECTBA, MEPBOHAYAIBHO MPEIOCTABICHHBIX B KOMITO3UIINH, 3P deK-
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TUBHOCTb MHKAMCYJISIIUN MOXET COCTaBIATh 97%. Mcnonb3yeMblif B JTaHHOM JOKYMEHTE TEpMUH "MHKAICys-
A" MOXKET OTHOCHUTBHCS K IOJHOW, 3HAUYWTEIBHOW WM YaCTUYHOHW KalCyJISIHH, OTPaHHYCHUIO, OKPY)KEHHIO
WM 3aKITIOYEHUIO B 000JI0UKY.

Hcrmonb3yeMblii B JaHHOM JOKYMEHTE TepMUH "OHopasiaraeMblii" UCTIONIB3yeTcs Ui 0003HAYEHUS MaTe-
pHaJoB, KOTOPBIE MPH BBEICHUH B KICTKH Pa3pyLIAlOTCS KICTOYHBIMH MeXaHHM3MaMmu (Hampumep, (hepMmeHTa-
TUBHOU JleTpajtamuiell) Wik THAPOTU30M Ha KOMIIOHEHTHI, KOTOPBIE KIETKH MOTYT IMTOBTOPHO MCIIOIB30BaTh WM
YTHIM3UPOBATh 0€3 3HAUYNUTENFHOTO TOKCHYECKOTO BO3ACHCTBHS Ha KICTKH. B oIpeneneHHBIX BapHaHTaxX OCY-
IIECTBJICHUS] KOMIIOHEHTHI, 00pa3ylomuecs Mpy pachane Onopas3iaraeMoro Marepuaia, He BBI3BIBAIOT BOCIIANE-
HUS W/WIM JPYruX HEOIaronpusTHHIX 3QQeKToB in vivo. B HEKOTOpBIX BapuaHTax OCYIIECTBJICHUs OHOpa3sia-
raeMble MaTepHalbl pa3pymarTcs GepMEeHTaTHBHO. AJIbTEPHATUBHO HJIM JOTOJHHUTEIBHO, B HEKOTOPBIX BapH-
aHTaX OCYIIECTBIICHUS OMOpasiaraeMble MaTepHaIbl PA3pyILIAIOTCS TyTEM THAPOIIH3A.

Hcnonp3yemblit B TaHHOM JOKyMeHTE TepMHH "cooTHomenne N/P" mpencrasisier coboif MOJSIpHOE COOT-
HOIIIEHHE NOHU3UPYEMBIX (B (hnu3nonornueckom ananazone pH) atromoB azora B nunuzae U (pochaTHBIX TPYII B
PHK, nHanpumep, B KOMIO3UIIMN HAHOYACTHUL, BKIIIOUast TUOUAHBINA KomnoHeHT u PHK.

KomMrmo3uiinu Takke MOTYT BKJIIOYaTh B ceOs coi ogHOTO WM Ooiiee coeawHeHnid. Conn MOTyT OBITh
(hapMareBTHYECKN MPUEMIIEMBIMH COIIMHA. VcTonb3yeMBlii B TaHHOM TOKYMEHTE TepMHUH '"(papMareBTHIECKH
MpHUeMIIEMBIE CONMH" OTHOCHUTCSI K MPOM3BOTHBIM PACKPHITHIX COSAWHEHHH, B KOTOPHIX MCXOJHOE COCIWHEHHE
M3MEHEHO IyTeM IpeoOpa30BaHMs CYIIECTBYIOMIETO KHUCIOTHOTO WJIM OCHOBHOTO ()parMeHTa B €r0 COJICBYIO
tdhopmy (Hanmpumep, ITyTeM B3aNMOACHCTBHS TPYIIIEI CBOOOIHOTO OCHOBAHUSA C MOIXOIAIICH OpraHMYECKON KH-
cinotoit). [Ipumeps! dapMarieBTHIeCKH NPUEMIIEMBIX COJICH BKITIOYAIOT B ce0s, HO HE OTPAHWYMBAIOTCS HMH,
COJIM MMHEPAJIbHBIX WM OPTaHUYECKUX KHCIOT C OCHOBHBIMH OCTaTKaMH, TAKUMH KaK aMUHBI; COJIH IIEI0YCH
WM OpTaHUYECKUX OCHOBAaHHMH C KHCIOTHBIMH OCTaTKaMH, TAKMMH Kak KapOOHOBBIE KHCIIOTHI; ¥ TOMY HOI00-
Hoe. Penpe3eHTaTHBHBIE KUCIIOTHO-aUIMTHBHBIE COJIM BKIIIOYAIOT B ce0sl alleTaT, aluliHaT, ajlbTMHAT, ackopoar,
acriaprar, OeH3oicynbpoHar, OeH30aT, Oucynbdar, Oopar, Oyrupar, kamdopar, kamdopcynbpoHaT, IUTpPaT,
IUKJIOTICHTAHITPOIIMOHAT, JWIIIIOKOHAT, JOJeUIcyabdar, sTaHCynb(poHaT, (pymapar, TIIOKOTEHTOHAT, TIIHIe-
podochar, remucynmnpar, TENTOHAT, TEKCAHOAT, TUAPOOPOMHI, THAPOXJIOPUA, THUAPOUOIUA,  2-
THIPOKCHUATAHCYIb(OHAT, JTaKTOOMOHAT, JAKTaT, jaypat, Jaypwicyibdar, Manar, majear, MajloHAaT, METaH-
cynb(hoHaT, 2-HaQTaTMHCYIb()OHAT, HUIKOTUHAT, HUTPAT, OJieaT, OKcaiar, MajJbMHUTAT, TaMoaT, MIeKTHHAT, Tep-
cynme(ar, 3-¢peHmmmponuonar, Gocdar, MUKpaT, MUBajIaT, MPOMUOHAT, cTeapaT, CyKIIMHAT, Cyab(aT, TapTpar,
THOLIMAHAT, TOXYOJCYIb(OHAT, YHICKAHOAT, BaJIepaTHBIC COJM M TOMY MoJ00HOe. Penpe3eHTaTuBHBIE COMH IIe-
JIOYHBIX WJIH IIEJIOYHO3EMEIHHBIX METAJIOB BKIIOYAIOT B CE0SI CONM HATPHS, JTUTHS, KaJIHA, KaJIbIHI, MarHASI U
TOMY NOJJOOHOE, a TaKXKe HETOKCHYHBIE KATHOHBI aMMOHWUSI, YeTBEPTHYHOTO aMMOHHMS M aMMHa, BKJII0Yasi, HO HE
OTPaHUYUBASACH STHM, aMMOHHMA, TETPAMETHJIAMMOHUMA, TETPAdTHIAMMOHWA, METHIAMUH, JUMCTHIAMUH, TPH-
METWJIAaMHH, TPUITHIIAMHH, STHIAMUH U TOMY No700H0e. PapManeBTHYeCKH IPHEMIIEMbIE COJIY 110 HACTOSIIIEMY
M300pETEHHIO BKJIIOYAIOT B ce0s1 OOBIYHBIE HETOKCHYHBIE COJIM HCXOJHOTO COEANHEHUs, 00pa3oBaHHbIC, HAIPHU-
Mep, U3 HETOKCHYHBIX HEOPraHWYECKUX MM OPraHMYECKHX KHCIOT. PapManeBTHYECKH NpUEMIIEMBIE COJH TI0
HACTOSIIEMY U300PETEHHIO MOTYT OBITh CHHTE3UPOBAHbI 3 HCXOIHOTO COEIMHEHHS, KOTOPOE COAEPIKHUT OCHOB-
HBIH WIN KUCJIOTHBIN (parMeHT, ¢ MOMOIIBIO TPAJUIIMOHHBIX XUMHUYECKHX cIoco00B. Kak mpaBuio, Takue cou
MOTYT OBITh TOJTYYCHBI B3aNMOACHCTBHEM (POPM 3TUX COCTUHEHUH B BHAE CBOOOIHOI KHUCIOTHI MM OCHOBAHHUS
CO CTEXHOMETPUIECKHM KOJIIMIECTBOM IMOIXOAAIICTO OCHOBAHIS MM KHCIOTHI B BOJIC MIIM B OPTaHUYECKOM pac-
TBOPHUTEJIC WM B UX CMECH; KaK IIPAaBHUJIO, HEBOAHBIEC CPEIBI, TAKHE KaK AQHp, STHUIIAIETAT, STAHOJ, H30TPOMAHOIT
WIH alleTOHUTPWI, SBIIOTCA MPEANOYTHTENFHBIMU. [lepeunn moaxomsaminx cosiel HaxonsaTcs B Remington's
Pharmaceutical Sciences, 170 ed., Mack Publishing Company, Easton, Pa., 1985, p. 1418, Pharmaceutical Salts:
Properties, Selection, and Use, P. H. Stahl and C.G. Wermuth (eds.), Wiley-VCH, 2008 u Berge et al., Journal of
Pharmaceutical Science, 66, 1-19 (1977), Kaxaplii U3 KOTOPHIX BKJIIOYEH B JIAaHHBIA JOKYMEHT IOCPEICTBOM
CCBUIKH B MIOJIHOM O00BEMe.

Hcnonp3yemblii B JaHHOM JIOKYMEHTE TEPMHUH "MHJIEKC MOJHMIMCIICPCHOCTH" TpeJcTaBisieT co0OH CooT-
HOIIIEHHE, KOTOPOE OITUCHIBAET OJHOPOAHOCTH PAacIpelesieHNs] YacTHIl Mo pa3MepaM B cucreme. HeGombloe
3Ha4YeHHe, Hanmpumep, MeHee 0,3, yKa3plBaeT Ha y3KO€ paclpeaeieHre JacTHIl I0 pa3MepaM. B HEKOTOphIX Ba-
pHaHTaX OCYIIECTBICHHUS WHACKC MOIHIUCIIEPCHOCTH MOXeET ObITh MeHbie 0,1.

Hcmonb3yeMblii B JaHHOM JOKYMEHTE TEpMHH "TpaHCHEKIUsa" OTHOCHUTCS K BBEACHHIO BUAA (HAIIpUMeEp,
PHK) B xitetky. TpaHcheknus MOKeT IPOUCXOANTD, HAIPUMED, in Vitro, €X vivo WIIH in Vivo.

Tepmun "amkun", HCMOJIB3YEMBIH B TAaHHOM JOKYMEHTE, MIPEICTaBIseT COO0M pa3BETBICHHYIO MM HEpa3-
BETBJIICHHYIO HACHIIICHHYIO YTICBOAOPOAHYIO Tpymiy U3 1-24 aToMOB yriepona, TaKylo Kak METHI, 3THI, H-
MPOTIWJI, N30TIPOTIIIL, H-OyTHII, N300y THI, C-OyTHII, T-OyTHJI, H-IIEHTHJI, U30IEHTHI, C-ICHTHJI, HEOIIEHTHII, TeK-
CHJI, TETITHII, OKTHJI, HOHWIJI, I, JOACIIII, TeTPaelil, TeKCaleIni, KO3/, TETPAKO3HI U T.II. AJIKWIIbHAS
TpyIna MOeT OBbITh HUKIMYECKOW WM alMKIMYECKOH. AJKWIbHAsI TPyIIa MOXKET OBITh Pa3BETBICHHOW WIIN
HEepa3BEeTBJICHHOH (T.e. JIMHEWHOMH). AJIKWIbHAS TPYIIa TaKKe MOXKET OBITh 3aMEIICHHOM WM He3aMEeIIeHHOH
(mpenmouTHTENFHO He3aMeleHHOH). Hampumep, ankuibHas rpynmna MoKeT ObITh 3aMelleHa OJHON WM Oosee
rpyInaMy, BKIIIOYasi, HO HE OTPAaHUYMBASICh 9THM, aJIKMJI, IUKIOAIKHIII, aJIKOKCH, aMHUHO, 3(Up, TaJIOTCHUN, TH-
POKCH, HHUTPO, CHIHJ, CYyIb(pOKCO, CyIb(OHAT, KApOOKCHUIAT MIJIM THOJ, KaK ONMMCAHO B JAHHOM JOKyMEHTE.
"Hu3mrass ankuipHAs" TPyMIa MPeAcTaBiIseT cOOOH aJKWIBHYIO TPYIIIY, CONEPXKAINlyl0 OT OJHOTO IO IIECTH
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(HampuMep, OT OJTHOTO JIO YESTHIPEX) aTOMOB YTIIEPO/Ia.

Tepmun "ankeHw1", UCIOIB3YEMBI B TAHHOM JOKYMEHTE, OTHOCHTCS K anu(aTHUECKOW TpyIIe, Comep-
JKareil Mo MEeHbBIIEH Mepe OJHY YIIIepoA-yIiIepogHy0 OTBOWHYIO CBS3b, M MpeIHA3HAUYCH IS BKIIOYEHHUS Kak
"He3aMeIeHHBIX AIKCHIIOB", Tak W "3aMEIICHHBIX aJKEHWIOB", TOCIEIHNE M3 KOTOPHIX OTHOCSTCS K ajKe-
HIJIBHBIM ()parMeHTaM, HIMEIOIINM 3aMECTHTENH, 3aMEHSIOIINE BOJOPO] Ha OJHOM WM OoJiee aToMax yriiepoja
ANKECHWIBHOH rpymmel. Takue 3aMecTUTENN MOTYT BCTpeUaThCs Ha OAHOM WM Oojiee aToMax yriiepoja, KOTOphIe
BKITIOYEHBI WIM HE BKIIIOUEHBI B OJHY WK OoJiee TBOMHBIX cBs3ell. Boee Toro, Takue 3aMeCcTUTENN BKIIOYAIOT B
cebs Bce 3aMECTUTENH, KOTOPBIE MPEAYCMOTPEHBI TSI aTKWIBHBIX TPYIII, KaK 00CYy)KIaeTcs HIUKE, 38 HCKITI0Ue-
HHUEM CITy4acB, KOTJa HE MO3BOJSCT CTa0MILHOCTE. Hampumep, mpeanonaraercs, 4To ajlKeHHIbHAS TPYIIa MO-
JKET OBITh 3aMEICHAa OJHOW WX OoJiee alKUIbHBIMU, KapOOUUKIMIEHBIMY, apHIbHBIMU, T€TSPOIHMKIIbHBIMH
WA TETEPOAPIIBLHBIMY IpymaMu. VImrocTpaTHBHbIC allKeHWIBHBIC TPYIIIBI BKIFOYAIOT B ¢e0sl, HO HE OrpaHHU-
ynBarotcs umu, BuHWI (-CH=CH,), ammn (-CH,CH=CH,), uuknonenrenun (-CsH;) um S-rekceHumn
(CH,CH,CH,CH,CH=CH,).

" AnKniieHoBast" TPyIIla OTHOCHTCS K ABYXBAJICHTHOMY AJIKHIBHOMY PaJUKay, KOTOPBIH MOXET OBITh pa3-
BETBJICHHBIM WJIN HEPa3BETBICHHBIM (T.€. TMHEWHBIM). JI100bIe 13 BHIIIEYKa3aHHBIX OJHOBAJICHTHBIX alTKAIBHBIX
TPYIII MOTYT OBITH IIPeoOpa30BaHBl B ANKWJICH ITyTEM OTIICIUICHHS BTOPOTO aTroMa BOAOPOJa OT ankwia. Tu-
MUYHBIE AJKWICHBI BKIIFOYAOT B ce0si Cy qankmieH u C,ankiieH. THINYHBIE alKIJICHOBBIC TPYIIEI BKIIOYAIOT
B ce0s, Ho He orpanmumBaroTcs wmu, -CH(CH;)-, -C(CH;),-, -CH,CH,-, -CH,CH(CHs)-, -CH,C(CHs),-,
-CH,CH,CH,-, -CH,CH,CH,CH,- u T.11. AJKWJICHOBas Tpylma TaKkKe MOXeT ObITh 3aMEIICHHOHN WM He3aMe-
menHoi. Hammpumep, ankuneHoBas rpymnma MoKeT OBITh 3aMeIlleHa OTHON MK OoJiee TPpyIIIaMu, BKIIIOYasi, HO HE
OTPAaHUYUBASCH UMH, alIKWII, apIJI, TETCPOAPIIL, ITUKIOATKII, aJIKOKCH, aMUHO, MIPOCTOI A(Up, TaJOreHU, THJI-
POKCH, HUTPO, CHIIWI, CyIb(POKco, cynb(oHAT, Cynb(HOHAMH], MOYCBUHY, aMHI, KapOamar, CIIOKHBIHA dQup,
KapOOKCHJIAT WJIM THOJI, KaK OMMUCAHO B TAHHOM JIOKYMEHTE.

TepmuH "ankeHuICH" BKIIOYAET B ce0s JBYXBAJICHTHBIC, HCPA3BETBICHHBIC M Pa3BCTBICHHBIC, HEHACHI-
NICHHBIC AIMKINYECKUC TUAPOKAPOIHHEIC TPYIIIBI, HMEIOIIHE [0 MEHBIICH Mepe OJHY YIIIEPOI-yriIePOIHYIO
JIBOMHYIO CBSI3b U B OJTHOM BapUaHTE OCYIIECTBJIEHUSI OTCYTCTBHE YIJIEPOA-YIJIEPOAHBIX TPOUHBIX CBs3el. JIto-
0ast M3 BBIIICYITOMSIHYTHIX OJHOBAJICHTHHIX aJKEHMJIBHBIX TPYIIT MOXKET OBITH IpeoOpa3oBaHa B alKEHWIICH ITy-
TEM OTIIEIUVICHHsI BTOPOTO aToMa BOAOPOAa OT ailKeHWIa. THUNHYHBIC aJKCHWJICHBI BKIIOYAIOT B ceds
C,_gaIKEHUIICHEI.

Tepmun "C,.," 1pH HCIIONB30BAHMU B COYETAHUM C XUMUYECKMM (PPArMEHTOM, TAKMM KaK alKHII WM ajl-
KWJICH, MTpeIHa3HaueH Il BKIIOUEHHS TPYII, KOTOPHIE COIEpKaT OT X IO y aTOMOB yriiepoaa B nemnu. Hampu-
Mep, TepMuH "Cy,ankun" OTHOCHTCA K 3aMELICHHBIM WM He3aMEIEHHBIM HACBHIIEHHBIM YTJIEBOJOPOAHBIM
TpyIIaM, BKIHOYAs AIKHIBHBIC M aJKUJICHOBEIC TPYIIIBI C IPSIMOU U Pa3BETBICHHON IEIBIO, KOTOPHIC COEPIKAT
OT X JI0 Y aTOMOB yIJIepOJia B ICIIH.

BrurroueHre OCPECTBOM CCHLTKH.

CopeprxkaHue cTaTeld, TaTCHTOB W MATCHTHBIX 3asBOK, a TAKXKE BCEX NPYTUX MOKYMEHTOB W JIOCTYITHOH B
JJIEKTPOHHOM BHJIC WH(POPMAILIUY, YIIOMSHYTOH WM UTHPYEMOH B JTAHHOM JOKYMEHTE, HACTOSIINM BKIFOUCHO
MOCPENICTBOM CCBUIKH BO BCEH CBOEH MOJHOTE B TOH )K€ CTETNEHHU, KaK €CIIM ObI KaXx1asi OT/eNbHAs MyOIuKamus
ObUTa CHeNHAbHO U MHIWBUAYAIHHO yKa3aHa Ui BKIIOUEHUS ITOCPEACTBOM CCBUIKH. 3asBHTENb OCTaBIISIET 3a
c000i1 mpaBo (U3HUYECKU BKIIOYATH B 3TY 3a54BKY JIIOOBIC MaTepraibl H HHGOPMAITHUIO U3 JIFOOBIX TAKMX CTATEH,
MIATEHTOB, TTATEHTHBIX 3asSBOK W APYTUX (PU3NIECKUX U DIIEKTPOHHBIX JOKYMEHTOB.

IIpumepbI
Tabnumna 1

CoenuHenus
Coegunenne CrpykTypa
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Ob6mas uHbOpMAIIHS.

Bce pearents! u pacTBOpHUTENHN OBLIM PHOOPETEHBI M MCIIOIB30BaHbl B TOM BHJE, B KAKOM OHHM OBLIH TI0-
JTy4eHBl OT KOMMEPUYECKHX IOCTaBIIMKOB, MM CHHTE3MPOBAaHBI B COOTBETCTBHHU C YKa3aHHBIMH INPOLEAYPaMH.
Bce nmpomexyTo4HBIE ¥ KOHEYHBIE COSIMHEHUsI OYHIIAIN C MOMOIIBI0 KOJIOHOYHOW (dmI-xpoMarorpaduu Ha
cumkarene. Crnexktpsl IMP 3anmuceiBanu Ha cniektpoMerpe Bruker i Varian 400 MI'n, a nanusie SIMP cobu-
pamu B CDCl; npu TemmepaType OKpyKaromei cpeasl. XUMHUYECKHe CABHTH YKa3aHbl B MIJUITHOHHBIX JTOJISX
(m.1.) orHocuTensHo CDCly (7,26). Nannsie wis 'H SIMP npecTaBieHbl CISAYIOMMM 00pa3soM: XHMHIECKHI
CIBUT, MYJbTHUILUIETHOCTh (br=mmmpoxu#i, s=cunrier, d=mybner, t=rpuruet, q=kBapteT, dd=mybneT ay0neros,
dt=ny0yeT TpUIIIETOB, M=MYJBTHUILIET), KOHCTAHTA B3aUMOJCHCTBHS U UHTEerpupoBanue. Jlanapie MC peruct-
pupoBann Ha Macc-criektpomerpe Waters SQD2 ¢ uctounukoMm wioHu3anuu dekrpopachbeuieaueM (ESI). Ywc-
TOTy KOHEYHBIX coeanHeHHuil ompenensuii ¢ nomompbio CBIXX-MC-UJIC ¢ ucnons3oBanueM mnpubopa st
KHUIKOCTHOW Xxpomarorpadun Waters Acquity H-Class, ocnamenHoro macc-criekrpomerpoM SQD2 ¢ nerekro-
pamu poTtoanonoit marpuis! (PJIM) u ucnapurensnoro cseropaccesuus (M1C).

IIpumep 1 - coenunenue 1.

[MpomexxyTrouHOE coerHEHNE |1a: HOHUII-8-OpPOMOKTaHOAT

B,WOW
o}

K pactBopy 8-0pomokTanoBO# KucioThI (5,0 T, 22,4 MMOJb) 1 HOHaH-1-oma (1-2 2xB.) B JIXM (56 M) mo-
6assmn DIEA (2-3 axB.), DMAP (0,1-0,25 skB.) m EDC-HCI (1-1,5 3kB.) mocnenoBatenbHo mpu 15-25°C B Te-
YyeHHe 1o MeHblnei Mepe 4 4. Ilocne 3aBepiieHus peakMOHHYIO0 cMech pasbaBisuin JIXM, nmpoMbIBaiy Hachl-
IICHHBIM BOJHBIM PAacTBOPOM OMKapOOHATa HATPHS M COJCBEIM PACTBOPOM, CYIIHIIUM HAJA CYlb(aToM HATpPHS,
(UIBTPOBAIM M KOHIIEHTPHPOBaIN B Bakyyme. OuncTka ¢ moMomnsio xpomartorpaduu Ha cunukarene (0-33%
EtOAc/rexcansl) naBaina sxenaeMbiid mpoaykr (4,5 T, 13 MmMois, Berxoa 59%) B Buze mMpo3pavHOro Macia.

'H SIMP (CDCls, 400 MI') & 4,06 (t, J=6,6 T'u, 2H), 3,40 (t, J=6,8 T'u, 2H), 2,29 (t, J=7,4 T, 2H), 1,185
(m, 2H), 1,61 (m, 4H), 1,43 (m, 2H), 1,31 (m, 18H), 0,88 (t, J=6,8 'y, 3H) m.1.

[IpomexxyTrounoe coequHeHue 1b: HOHMIT 8-(2-THAPOKCUITHIAMHHO )OKTAaHOAT

HO%NWOW
H o
PactBOp mpomexyrounoro coeaunenus la (12 r, 34,35 mMonb) u 2-amuHOodTaHONA (20-40 9KB.) B 3TAHOJE

-44 -



045069

(EtOH) (10 M) mepememmBaii B Te4eHUe 110 MeHbIeit Mepe 12 4 npu 20°C. 3areM peakIMOHHYIO CMECh KOH-
neHTpupoBanu i ynanenus EtOH, BeimuBanu B Bogy u akcrparuposainu EtOAc (3 pasa). O0benuHeHHbIE Op-
TaHUYECKHE CIIOW TBAYKIBI MPOMBIBAIM COJIEBBIM PACTBOPOM, CYIIMIHN O0€3BOIHBIM cyibdaToM HaTpus (Na,SOy),
(UIBTPOBAIN U KOHLEHTPUPOBAIHN B BakyyMme. HeouHIeHHBII 0CTaTOK OYMINAIM C TIOMOIIBI0 XpoMaTorpadun
Ha cmmkarene (20-100% EtOAc B metponeitaoMm adupe, 3ateM MeOH) ¢ monyduennem xenaeMoro npoaykra (4
T, 12 MMOIIB, BBIX0 35%) B BHIE JKENTOTO TBEPOTO BEIIECTBRA.

'H SIMP (CDCl;, 400 MI') & 3,99 (t, J=6,8 I'ny, 2H), 3,57 (t, J=5,2 T'u, 2H), 2,69 (t, J=5,2 ['n, 2H), 2,54 (t,
J=7,2 T, 2H), 2,22 (t, J=7,4 I'n, 2H), 1,56-1,20 (m, 24H), 0,81 (t, J=6,8 I';, 3H) m.x1.

[Ipomexxyrounoe coequHenue 1¢: 8-OpoMOKTaHATh
o}

Br\/\/\/\)'l\“

K pactBopy 8-6pomoxTan-1-oma (45,1 mi, 263 Mmmo:s) B JIXM (700 mir) mo0GaBiIsuid XJIOPXpOMAT MTUPHUIH-
aus (ITXX) (1-2 skB.). [Tocie nepememmBanus mpu Temneparype 15°C B TedeHre TI0 MEHbIIIEH Mepe 2 9 peak-
IIUOHHYIO CMECh (HIBTPOBAIN W KOHIICHTPHPOBAIH B BaKyyMme. HeounImeHHBIH 0CTaTOK OYMIAIH C TOMOIIBIO
xpomarorpaduu Ha cmmmkarene (2-20% EtOAc B merposeiiHOM 3¢upe) ¢ MOTydeHHEM XKeJTaeMOTo MPOAYKTa
(37,5, 163,0 MMoutb, BEIXOA 62%) B BHe OECIIBETHOTO Maca.

'H SIMP (CDCls, 400 MTI'ny) & 9,77 (t, J=1,8 'y, 1H), 3,40 (t, J=6,8 T, 2H), 2,43 (m, 2H), 1,86 (m, 2H),
1,63 (m, 2H), 1,45 (m, 2H) 1,34 (m, 4H) m.7.

[Ipomexxyrounoe coequnaenue 1d: 8-6pom-1,1-IHOKTOKCH-OKTaH
O e

B’\/\/\/\/H;,/\/\/\/\

K pactBopy 8-6pomokranans (12,5 r, 60,3 mmoins) 1 oktaH-1-oma (2-3 5kB.) B JIXM (300 M) noGassmu
MOHOTHIIpAT M-ToxyoJicyibdoHoBoM KuCIOTHI (0,1-0,2 5kB.) 1 Na,SO, (2-3 2kB.). PeaknnmoHnyo cMmech Tepe-
MemmBaiy nipu 15°C B TedeHue o MeHbIer Mepe 24 4, 3aTeM (WIBTPOBAIN M KOHIIEHTPUPOBAIU B BaKyyMe.
HeounmeHHsIi 0CTaTOK OYHINANK ¢ TIOMOIIBI0 XpoMaTorpadun Ha cmmmkarene (100% merposneitnsrii a3¢up) ¢
MOJy4eHHEM XKelaeMoro npoaykra (6 r, 13,4 MMoib, Berxon 22%) B Buie OECLIBETHOIO Macia.

'H SIMP (CDCl;, 400 MT'm) & 4,46 (t, J=5,6 T'ni, 1H), 3,56 (m, 2H), 3,41 (m, 4H), 1,84 (m, 2H), 1,59 (m,
6H), 1,33-1,28 (m, 34H), 0,89 (t, J=6,6 I'u, 6H) m.x.

Coenunenne 1: HoHMI 8-((8,8-0MC(OKTHUIIOKCH )OKTHIT )(2-THIPOKCUITHII )JaMHHO ) OKTAHOAT

HO%N/WOMM
Q

SIS
O
Cwmech mpoMexytounoro coeauaenus 1d (1 r, 2,22 MMonb), mpoMexxyTodHoro coemuHenus 1b (0,9-1,1
9kB.), K,COs (2-4 3kB.) u KI (0,1-0,5 3x8.) B 3:1 MeCN/CPME (0,1-0,5 M) nerazupoBaiu B TPYKIBI IPOTYBAIH
N,. Peaknnonnyto cMmech HarpeBanu 10 82°C 1 mepeMenuBaii B TCUCHUE 110 MEHbBIIEH Mepe 2 4 B WHEPTHOM
atMoc(epe. [locie 3TOro peakIMOHHYIO CMECh pa30aBIsUIM BOAOM M HKCTParMpoBaIM IO MEHBIIEH Mepe 2x
EtOAc. O0benMHEHHBIE OPTAHUIECKUE CIIOU TIPOMBIBAIIN COJIEBBIM PacTBOPOM, CyIIwiIn Haj Na,SO,, GuibTpo-
BaJIM ¥ KOHIIGHTPUPOBAIU B Bakyyme. HeouunIleHHbIH OCTATOK OYHMINANHN C TIOMOILBI0 XpoMarorpaduu Ha CHIIH-
karene (10-33% EtOAc B merposneiiHoM >¢upe) ¢ moxydeHueM xxenaemoro npoaykra (700 mr, 1,00 MMoits, BBI-
x0J1 45%) B BHJIC OCCIIBETHOTO Maca.
'H SIMP (CDCls, 400 MT'm) & 4,50 (t, J=5,8 I'n, 1H), 4,05 (t, J=6,8 T'ei, 2H), 3,54 (m, 4H), 3,40 (m, 2H),
2,56 (t, J=5,4 T'u, 2H), 2,42 (t, J=7,4 T'ny, 4H), 2,29 (t, J=7,6 T';, 2H), 1,58 (m, 10H), 1,45-1,21 (m, 50H) 0,88 (t,
J=6,8 T'u, 9H) m.o. MC: 699,29 m/3 [M+H].
IIpumep 2 - coenunenue 2.
[TpomexyrouHoe coeaunenue 2a: 1-(8-6poM-1-HOHOKCH-OKTOKCH )HOHAH
T N

o
B’\/\/\/\/L\o/\/\/\/\/
[IpomexxyTouHOE coennHEHNE 2a CHHTE3UPOBAIH C BRIXOAOM 24% M3 MPOMEKYTOYHOTO COSANHEHHS 1¢ 1
HOHAH-1-0J1a ¢ UCTIOIB30BAHUEM CTIOC00a, IPUMEHAEMOTO JIJISl IPOMEKYTOUHOTO coenaeHus 1d.
'H SIMP (CDCl;, 400 MTI'ny) & 4,46 (t, J=5,8 ', 1H), 3,56 (m, 2H), 3,41 (m, 4H), 1,86 (m, 2H), 1,57 (m,
6H), 1,33 (m, 32H), 0,89 (6, J=6,8 I'u, 6H) m.x.
Coenunenne 2: 8-[8,8-1u(HOHOKCH)OKTHI-(2-THAPOKCHITUIT )aMHHO [OKTAHOAT

HO\/\N MOW\
Q

LA

Qe
CoenuHeHHE 2 CHHTE3UPOBAIH C BBIXOAOM 54% W3 MPOMEKYTOYHOTO COCTUHEHHUS 1b M MPOMEKyTOUHOTO
COeIMHEHUS 2a ¢ UCTIOIB30BAaHUEM CITOCO0a, MPUMEHSIEMOTO JUTsl COSAMHEHNS 1.
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'H SIMP (CDCls, 400 MTI'u) & 4,50 (t, J=5,6 I'ni, 1H), 4,05 (t, J=6,8 T, 2H), 3,54 (m, 4H), 3,40 (m, 2H),
2,56 (t, J=5,4 'y, 2H), 2,42 (t, J=7,4 'y, 4H), 2,29 (t, J=7,6 'y, 2H), 1,58 (m, 10H), 1,46-1,21 (m, 54H), 0,88 (t,
J=6,6 I';, 9H) m.in. MC: 727,01 m/3 [M+H].

IIpumep 3 - coenunenue 3.

[Ipomexyrounoe coequHenue 3a: 1-(8-0pom-1-1eKOKCH-OKTOKCH)IeKaH
o

B'\WQW
[IpomexxyTouHoe coeAMHEeHHE 3a CUHTE3UPOBAIU C BHIXOAOM 24% U3 MPOMEKYTOUHOIO COEOUHEHUs 1c u
JIcKaH-1-0J1a ¢ UCTIOJIB30BaHUEM CITOC00a, MPUMEHSIEMOTO JIIs IPOMEKYTOYHOTO coequHeHus 1d.
'H IMP (CDCls, 400 MTI'm) 6 4,46 (t, J=5,8 T'u, 1H), 3,56 (m, 2H), 3,40 (m, 4H), 1,86 (m, 2H), 1,57 (m,
6H), 1,33 (m, 36H), 0,89 (t, J=6,8 I'u, 6H) m.x.
Coenunenue 3: HOHUNA 8-[8,8-AMIEKOKCHOKTUI(2-TUAPOKCUITUI)aMUHO |OKTaHOAT

HO\/\N /\/\/\/\H/O\/’\./"v/\.,/\
Q

RN

N N
CoennHeHne 3 CHHTE3UPOBAIH C BEIXOAOM 28% W3 MPOMEXYTOYHOTO COeTUHEHHUS |b 1 mpoMexxyTodHoro
COeMHEHUS 3a ¢ UCTIONh30BAaHUEM CITOCO0a, MPUMEHSIEMOTO JIsl COSAMHEHNS 1.
'H SIMP (CDCls, 400 MTI'ny) & 4,50 (t, J=5,8 'y, 1H), 4,05 (t, J=6,8 ', 2H), 3,53 (m, 4H), 3,39 (m, 2H),
2,56 (t, J=5,4 T'u, 2H), 2,43 (t, J=7,4 T'n, 4H), 2,29 (t, J=7,6 T'y, 2H), 1,58 (m, 10H), 1,46-1,20 (m, 58H), 0,88 (t,
J=6,6 ', 9H) m.x. MC 755,04 m/3 [M+H].
[Ipumep 4 - coemunenue 4.

[Ipomexxyrounoe coeaunaenue 4a: 10-6poMoKTaHaNb
0

Br\/\N\/\,JLH
[IpomexxyTrouHoe coennHeHNE 4a CHHTE3UPOBAIH C BRIXOAOM 55% u3 10-OpoMOKTaHONA ¢ HCIOIH30BaHHU-
eM c1roco6a, MPUMEHSIEMOT0 IS MPOMEKYTOTHOTO COeTMHEeHNUS 1 c.
'H SIMP (CDCls, 400 MI'ny) 8 9,77 (s, 1H), 3,41 (t, J=7,0 T'ri, 2H), 2,42 (t, J=7,4 'y, 2H), 1,85 (m, 2H),
1,63 (m, 2H), 1,42 (m, 2H), 1,30 (m, 8H) m.x.

[Ipomexyrounoe coequHenue 4b: 10-6pom-1, 1-qurentokcuaekan
OW\\/

Br\/\/\/\/\)\ow

[IpomexxyTrounoe coennHeHne 4b CHHTE3UPOBAIHN C BBEIXOIOM 32% W3 MPOMEKYTOYHOTO COCIMHEHUS 4a U
TenTaH-1-051a ¢ UCIIOIB30BaHUEM CIOCO0a, IPUMEHAEMOTO ISl IIPOMEKYTOYHOTO coenuHeHus 1d.

'H SIMP (CDCls, 400 MT') & 4,46 (t, J=5,8 T'u, 1H), 3,56 (m, 2H), 3,41 (m, 4H), 1,86 (m, 2H), 1,58 (m,
6H), 1,33 (m, 28H), 0,89 (t, J=7,0 I';, 6H) m.1.

Coenunenne 4: Hoani 8-[10,10-aurentoxcuaentni(2-ruipoOKCUITHII)aMHHO |JOKTaHOAT

HON/\N /\/\/\/\“/O\,/\./'\,/\v/\\
Q

Ugornn

O
CoenuHeHne 4 CHHTE3UPOBAIH C BBIXOAOM 19% M3 MPOMEKYTOYHOTO COCTUHEHHUS 1b M MPOMEKYTOUHOTO
COeIMHEHHS 4b ¢ HCIOIB30BAHNEM CIIOC00a, IPUMEHSIEMOTO ISl COeANHEHHS 1.
'H SIMP (CDCls, 400 MI'ny) & 4,46 (t, J=5,8 I'y, 1H), 4,05 (t, J=6,6 ', 2H), 3,55 (m, 4H), 3,40 (m, 4H),
2,59 (t, J=5,4 T'u, 2H), 2,45 (m, 4H), 2,29 (t, J=7,4 I'u, 2H), 1,59 (m, 10H), 1,44-1,22 (m, 50H), 0,88 (t, J=7,0
I'm, 9H) m.o. MC 699,53 m/3 [M+H].
IIpumep 5 - coequHeHue 5.
[Ipomexyrounoe coequHenue Sa: 10-6pom-1,1-murentokcuaexan
¢]

M N
B’\/\/\/\/\/l\o/\./\/\/\
[IpomexxyTouHOE COeTMHEHNE 5 a CHHTE3UPOBAIH C BEIXOAOM 34% U3 MPOMEKYTOUYHOTO COCTUHEHNUS 4a U
OKTaH-1-0J1a ¢ UCMOJIb30BAHUEM CITOCO0a, MPUMEHIEMOTO IS IPOMEXKYTOUYHOTO coequHeHus 1d.
'H SIMP (CDCls, 400 MI'ny) & 4,45 (t, J=5,8 ', 1H), 3,55 (m, 2H), 3,40 (m, 4H), 1,85 (m, 2H), 1,57 (m,
6H), 1,33 (m, 32 H), 0,88 (t, J=6,8 T'u, 6H) m.1.
Coenunenwne 5: 8-[10,10-muokToKCHACTIN(2-THAPOKCUITHII)aMUHO |OKTaHOAT
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CoelMHEHHE 5 CHHTE3UPOBAIH C BBIXOAOM 27% W3 MPOMEKYTOYHOTO COCTUHEHHUS 1b M MPOMEKYyTOUHOTO
COCJIMHEHUS 5a ¢ UCIIOIb30BAaHUEM CIIOC00a, MPUMEHIEMOTO TS COSTMHCHUS 1.

'H IMP (CDCls, 400 MTI'mr) 6 4,46 (t, J=5,8 I'u, 1H), 4,06 (t, J=6,8 I'm, 2H), 3,56 (m, 4H), 3,40 (m, 2H),
2,58 (t, J=5,4 T'u, 2H), 2,45 (m, 4H), 2,29 (t, J=7,6 T'u, 2H), 1,59 (m, 10H), 1,47-1,25 (m, 54H), 0,89 (t, J=6,6
I'u, 9H) m.a. CBOXX-MC-U/C: B.y. = 6,58 mun, 727,54 m/3 [M+H].

IIpumep 6 - coenunenue 6.

[Ipomexxyrounoe coeaunaenue 6a: 10-6pom-1,1-0uc(HOHIITOKCH)ICKaH
OW

Bf\/\/\/\/\/lxo/\_/\v/\,/\_/

[IpomexxyTrounoe coenuHeHNE 6a CHHTE3UPOBAIH C BRIXOAOM 41% M3 MPOMEKYTOUYHOTO COeANHEHHS 4a U
HOHAH-1-0J1a ¢ UCTIONB30BAaHUEM CTIOC00a, IPUMEHAEMOTO JIJISl POMEKYTOUHOTO coeanaeHus 1d.

'H SIMP (CDCl;, 400 MTI'ny) & 4,46 (t, J=5,8 I'ri, 1H), 3,56 (m, 2H), 3,41 (m, 4H), 1,86 (m, 2H), 1,58 (m,
6H), 1,42-1,28 (m, 36H), 0,89 (t, J=6,8 I'u, 6H) m.x.

Coenunenwne 6: 8-[10,10-mu(HOHOKCH ) Me1HI-(2-THAPOKCUITHI ) aAMHHO |OKTaHOAT

HO\/“\N /\N\/IO\/\/“\/"\/‘\
o

RN N NN

e

CoenuHeHre 6 CHHTE3UPOBAIH C BBIXOAOM 41% M3 MPOMEKYTOYHOTO COCTUHEHHUS 1b M MPOMEKYyTOUHOTO
COCIIMHEHUS 6a C UCIIOIE30BAaHUEM CIIOC00a, IPUMEHIEMOTO IS COSTMHCHUS 1.

'H aMP (CDCls, 400 MTI'm) 6 4,45 (t, J=5,8 I'u, 1H), 4,05 (t, J=6,8 I'm, 2H), 3,54 (m, 4H), 3,39 (m, 2H),
2,57 (t, J=5,4 Ty, 2H), 2,44 (t, J=7,6 I'n, 4H), 2,29 (t, J=7,6 'y, 2H), 1,58 (m, 10H), 1,46-1,24 (m, 58H), 0,88 (t,
J=6,6 I'u, 9H) m.1. MC: 755,71 m/3 [M+H].

IIpumep 7 - coequnenue 7.

[Ipomexxyrounoe coequHenue 7a: 8-0pom-1,1-0uc(renTHIIOKCH )OKTaH

0

Bf\/\/\/\)\o/\/\/\/
[IpomexxyTouHoe coennHeHHE 7a CHHTE3UPOBAIH C BRIXOAOM 39% M3 MPOMEKYTOUYHOTO COSANHEHHS 1c H
renTan-1-o5a ¢ UCIoab30BaHUEM CIOC00a, IPUMEHSIEMOTO ISl IIPOMEKYTOYHOTO coenuHenus 1d.
'H SIMP (CDCls, 400 MI'm) & 4,46 (t, J=5,8 I'n, 1H), 3,56 (m, 2H), 3,41 (m, 4H), 1,86 (m, 2H), 1,57 (m,
6H), 1,32 (m, 24H), 0,89 (t, J=7,0 T', 6H) m.x.
Coenunenue 7: HoHn 8-((8,8-0nc(renTHiaokc)oKTHI)(2-THAPOKCHUITHI)AMHUHO )OKTaHOAT

HO\/"\N/\/\/\/‘\H/O\/’W\/’\

o
OVW\
e N

CoenuHeHre 7 CHHTE3UPOBAIH C BBIXOAOM 22% W3 MPOMEKYTOYHOTO COCTUHEHHUS 1b M MPOMEKyTOUHOTO
COCJIHEHUS 7a C UCIIOIE30BAaHIEM CIIOC00a, IPUMEHIEMOTO JUTS COSTMHCHUS 1.

'H amp (CDCl;, 400 MHz) & 4,45 (t, J=5,8 I'u, 1H), 4,05 (t, J=6,8 ', 2H), 3,60-3,48 (m, 4H), 3,40 (m,
2H), 2,56 (t, J=5,4 T'u, 2H), 2,43 (dd, J=8,5, 6,3 ', 4H), 2,29 (t, J=7,6 'u, 2H), 1,67-1,52 (m, 10H), 1,48-1,19
(m, 46H), 0,88 (m, 9H) m.1. MC: 671,66 m/3 [M+H].

[Ipumep 8 - coemunenwue 8.

[Ipomexyrounoe coequHenue 8a: 8-0pom-1,1-0uc(TeKCUITOKCH)OKTaH
[ RN

Bf\/\/\/\)\of\/\/\
[IpomexxyTouHoe coeMHEeHrE 8a CUHTE3UPOBAIU C BHIXOAOM 38% M3 MPOMEKYTOUHOTO COeOUHEHUsS 1c u
TeKcaH-1-0J1a ¢ UCTIOIB30BaHUEM CIIOC00a, MPUMEHICMOTO IS TPOMEKYTOYHOTO coequHeHuUs 1d.
'H aMP (CDCls, 400 MTI'm) 6 4,46 (t, J=5,6 T'u, 1H), 3,57 (m, 2H), 3,40 (m, 4H), 1,85 (m, 2H), 1,57 (m,
6H), 1,35 (m, 20H), 0,89 (t, J=6,8 I'u, 6H) m.x.
Coenunenne 8: HOHUI 8-((8,8-01C(TEKCHITOKCH )OKTHII )(2-THAPOKCHUITHII)aMUHO JOKTAaHOAT
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CoenuHeHre § CHHTE3UPOBAIH C BHIXOAOM 13% M3 MPOMEKYTOUYHOTO COCTUHEHHUS 1b M MPOMEKYTOTHOTO
COCIIMHEHUS 8a C UCIIOIE30BAaHUEM CIIOC00a, MPUMEHIEMOTO IS COSTMHCHUS 1.

'H IMP (CDCls, 400 MTI'mr) 6 4,45 (t, J=5,8 T'n, 1H), 4,05 (t, J=6,8 T'n, 2H), 3,60-3,49 (m, 4H), 3,40 (m,
2H), 2,57 (t, J=5,4 T'u, 2H), 2,43 (t, J=7,6 'u, 4H), 2,29 (t, J=7,6 'y, 2H), 1,58 (m, 10H), 1,47-1,19 (m, 42H),
0,88 (m, 9H) m.1. MC: 643,58 m/3 [M+H].

IIpumep 9 - coenunenue 9.

[IpomexyTouHoe coequHeHue 9a: 9-6poMHOHAHATH
o}

/‘\/\/\/\)'L
Br H

[Ipomexxyrounoe coenuHeHne 9a cuHTE3UpOBaIH ¢ BEIX0A0M 40% U3 9-OpoMOKTaHONIA C UCIIONB30BaHUEM
cnioco0a, IPUMEHSIEMOT0 TSI TPOMEXKYTOTHOTO COSTUHEHUS 1c.

'H SIMP (CDCls, 400 MTI') & 9,70 (t, J=1,8 I'u, 1H), 3,34 (t, J=6,8 I'n 2H), 2,36 (m, 2H), 1,78 (m, 2H),
1,57 (m, 2H), 1,36 (m, 2H), 1,26 (m, 6H) m.x.

[Ipomexyrounoe coequaerue 9b: 9-6pom-1,1-6uc(OKTHIIOKCH)HOHAH

P

e g
Br O

[Ipomexxyrounoe coennHeHne 9b CHHTE3NPOBAIHN ¢ BEIX00M 44% 13 MPOMEKYTOUHOTO COCIMHEHHS 9a u
OKTaH-1-0J1a ¢ HCMOJIb30BaHUEM CITOCO0a, MPUMEHIEMOTO JJIsI IPOMEXKYTOUYHOTO coequHeHus 1d.

'H SIMP (CDCl;, 400 MT'm) & 4,46 (t, J=5,6 T'ni, 1H), 3,57 (m, 2H), 3,41 (m, 4H), 1,86 (m, 2H), 1,57 (m,
6H), 1,31 (m, 30H), 0,89 (t, J=6,8 I';, 6H) m.x.

Coenunenne 9: HoHMI 8-((9,9-0MC(OKTHUIIOKCH )HOHIIT )(2-THAPOKCHITHIT ) aMHUHO )OKTAHOAT

HO\_/‘\N O
0
OW\/\\
O T T T

CoenuHeHre 9 CHHTE3UPOBAIH C BBIXOAOM 17% M3 MPOMEKYTOYHOTO COCTUHEHUS 1b M MPOMEKyTOUHOTO
coeqrHEHUS 9b ¢ HCMOB30BAHUEM CIIOCO0a, IPUMEHSIEMOTO ISl COSANHEHHUS 1.

'H IMP (CDCls, 400 MTI'mr) 6 4,45 (t, J=5,8 T'n, 1H), 4,05 (t, J=6,8 T'n, 2H), 3,62-3,49 (m, 4H), 3,40 (m,
2H), 2,57 (t, J=5,4 T'u, 2H), 2,44 (t, J=7,6 'y, 4H), 2,29 (t, J=7,6 'y, 2H), 1,58 (m, 10H), 1,48-1,19 (m, 52H),
0,88 (t, J=6,6 I'y, 9H) m.1. MC: 713,52 m/3 [M+H].

ITpumep 10 - coequnenue 10.

[Mpomexyrounoe coeannenue 10a: 7-OpoMrenTaHaib

0
BrWLH

[Ipomexxyrounoe coenuuenue 10a cuHTE3UPOBAIH ¢ BEIXOOM 35% U3 7-OpoMrenTaHoja ¢ HCIIOIb30BaHH-
€M CIoco0a, MPUMEHSIEMOT0 IS POMEKYTOTHOTO COCTUHECHUS 1C.

'H SIMP (CDCls, 400 MI'ry) 8 9,77 (s, 1H), 3,41 (t, J=6,6 T'n, 2H), 2,44 (m, 2H), 1,87 (m, 2H), 1,65 (m,
2H), 1,47 (m, 2H), 1,37 (m, 2H) m.x.

[Ipomexxyrounoe coequaenue 10b: 1-((7-0poM-1-(OKTHIOKCH )T THII)OKCH )OKTaH

NN

A A g
Br (8]

[Ipomexxyrounoe coenuuenue 10b cHHTE3UPOBATH C BBIXOJA0OM 42% M3 MPOMEKYTOYHOTO coemauHeHus 10a
Y OKTaH-1-0J1a ¢ UCIOJIBb30BaHNEM CIIOCO0a, TPUMEHSEMOTO ISl TPOMEXKYTOUHOTO coeuHeHus 1d.

'H SIMP (CDCls, 400 MT') & 4,46 (t, J=5,6 T'u, 1H), 3,57 (m, 2H), 3,41 (m, 4H), 1,85 (m, 2H), 1,58 (m,
6H), 1,33 (m, 26H), 0,89 (t, J=6,8 I';, 6H) m.1.

Coenunenne 10: Honmn 8-((7,7-0nc(oKTHIOKCH)renTrin)(2-ruIpOKCUITUIT)aMUHO ) OKTaHOAT

HO\/’“‘N O
0
O e
o MR NN

Coenunenne 10 cMHTE3MpOBAIN € BBIX0I0M 19% M3 IPOMEKYTOYHOTO COEAMHEHUsI 1b 1 MpOMeXXyTOUHOTO
coeaunenus 10b ¢ ncrnonp30BaHNEM criocoba, IPUMEHIEMOTO ISt COeANHEHUS 1.

'H SIMP (CDCls, 400 MTI'u) & 4,46 (t, J=5,8 T, 1H), 4,05 (t, J=6,8 T, 2H), 3,59-3,49 (m, 4H), 3,39 (m,
2H), 2,56 (t, J=5,4 T'u, 2H), 2,43 (t, J=7,4 I'u, 4H), 2,29 (t, J=7,6 'y, 2H), 1,58 (m, 10H), 1,47-1,21 (m, 48H),
0,88 (t, J=6,6 I'm, 9H) m.1. MC: 685,75 m/3 [M+H].
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ITpumep 11 - coequnenue 11.
[Mpomexyrounoe coeaunenue 11a: 2-((8,8-01C(OKTHIOKCH ) OKTHIT)aMHUHO )3TaH- 1 -0t
O e e e

H
HD/A‘»'N\/\/\/\/I\G/\W

K pactBopy npomexxyrounoro coequnenus 1d (24 r, 115,88 mmouns) u okran-1-omna (2-4 skxB.) B IXM (240
i) nobasmsumn TsOH-H,O (0,1-0,3 skB.) 1 Na,SO, (2-3 okB.). CMech nepememuBaii npu 25°C B TedeHHe 10
MeHblIel mepe 12 4. TTocne 3aBeplueHNs peakLIMOHHYI0 CMECh KOHLIEHTPUPOBAIN MPH MOHMKEHHOM JaBICHUU
st ynanenust JIXM. Ocratok paz0aBisutd BOJOH M TpYokabl skcTparupoBani EtOAc. O0beiMHEeHHbIE OpraHu-
YecKUe CJIOM TPOMBIBAIN COJIEBBIM PAacTBOpOM, cymimin Hag Na,SO,, GUIBTPOBAIM M KOHIEHTPHPOBAIN TPHU
MOHIKCHHOM JIaBJIEHHMM C TOJNydeHHeM octaTka. OCTaToK OYMIIadd KOJIOHOYHOH Xpomatorpaduei
(EtOAc/rekcansbl) ¢ mogydeHHEM MPOAYKTa B BUIE OeciBeTHOro Macina (25 r, 48%).

'H SIMP (400 MI', CDCl3) & 4,38 (t, J=5,8 T, 1H), 3,61-3,54 (m, 2H), 3,49 (dt, J=9,3, 6,6 ', 2H), 3,33
(dt, J=9,3, 6,7 I'y, 2H), 2,75-2,66 (m, 2H), 2,55 (t, J=7,2 I'y, 2H), 1,97 (d, J=12,5 I'n, 3H), 1,58-1,35 (m, 8H),
1,34-1,01 (m, 27H), 0,93-0,72 (m, 6H) m.x. MC: 430,4 m/3 [M+H].

[Ipomexyrounoe coeauHenue 1 1b: renTun 10—6p0M;(e1<2{1}HoaT

Br g

[Ipomexxyrounoe coenuHenne 11b OpI0 cHHTE3UPOBAHO C BEIXOIOM 32% 13 10-0poMIekaHOBOM KHUCIIOTHI
U renTaH-1-0J1a ¢ UCTIOJIb30BaHUEM CIOCO0a, MPUMEHSIEMOT0 JUIs IPOMEKYTOYHOTO COeIMHEHUsI 1a.

'H SIMP (400 MTI'r, CDCly) & 3,99 (t, J=6,7 'y, 2H), 3,33 (t, J=6,9 ', 2H), 2,22 (t, J=7,5 'y, 2H), 1,83-
1,68 (m, 2H), 1,55 (d, J=14,3 T'u, 4H), 1,35 (t, J=7,5 T'u, 2H), 1,22 (m, 16H), 0,86-0,78 (m, 3H) m.x.

Coenunenwe 11: renrmi 10-((8,8-01c(OKTHIIOKCH )OKTHI )(2-THIPOKCHITHII)aMHUHO ) IEKaHOAT

HO\/"‘N MOW

O
R e

Coenunenue 11 cunresupoBanu ¢ BeIxoAoM 19% 13 nmpoMexyTOUHOro coerHeHus 11a u mpoMexyTodHo-
ro coenuHeHus 11b ¢ ncnonmp30BaHneEM Crioco6a, IPUMEHIEMOTO I coemuHeHus 11.

'H SIMP (400 MI', CDCl3) & 4,45 (t, J=5,7 ', 1H), 4,05 (t, J=6,8 ', 2H), 3,67-3,60 (m, 2H), 3,55 (dt,
J=9,3, 6,7 I'y, 2H), 3,40 (dt, J=9,3, 6,7 ', 2H), 2,70 (s, 2H), 2,58 (s, 4H), 2,29 (t, J=7,5 ', 2H), 1,67-1,44 (m,
15H), 1,29 (m, 46H), 0,94-0,81 (m, 9H) m.o. MC: 699,35 m/3 [M+H].

IIpumep 12 - coequnaenne 12.

[IpomexxyTounoe coeﬂHHeng 12a: nermn 7—6p01\(/;renTaHoaT

I
M R N N
O

[TpomexyTrouHoe coennHeHHe 12a CHHTE3UPOBAIN C BBIXOAOM 26% 13 7-0poMrenTaHOBOM KHCIOTHI U Jie-
KaH-1-0J1a ¢ NCTOJIB30BaHUEM CTIOC00a, MPUMEHSIEMOTO IS IPOMEKYTOYHOT'O COeIMHEHNS 1a.

'H SIMP (400 MTI'u, CDCl3) & 4,09 (t, J=6,7 'y, 2H), 3,44 (t, J=6,8 T'u, 2H), 2,34 (t, J=7,5 T'u, 2H), 1,96-
1,83 (m, 2H), 1,70-1,57 (m, 4H), 1,49 (m, 2H), 1,44-1,22 (m, 16H), 0,97-0,85 (m, 3H) m.x.

Coenunenwne 12: nerun 7-((8,8-6I/IC(OKTI/IHOKCI/I)OIBTI/IH)(2—FI/I,I[pOKCI/IaTI/IH)aMI/IHO)FCHTaHoaT

HD\/“N/\/\/\)J\O/‘\/"‘\/‘\/’“‘\/\

o

O

Coennnernne 12 CHHTE3UPOBANHN C BEIXOAOM 56% W3 MPOMEXYTOYHOTO coeanHeHns 1 1a 1 mpoMexyToIHo-
T0 coeIMHEHUs 12a ¢ HCIIOIb30BaHUEM CITOCO0a, TPUMEHIEMOTo TS coeanaeHus 1 1.

'H SIMP (400 MI'u, CDCL3) & 4,45 (t, J=5,7 T, 1H), 4,05 (t, J=6,8 I'ri, 2H), 3,60-3,51 (m, 4H), 3,40 (dt,
J=9.3, 6,7 I'u, 2H), 2,61 (t, J=5,3 I'u, 2H), 2,55-2,41 (m, 4H), 2,29 (t, J=7,5 'y, 2H), 1,69-1,51 (m, 10H), 1,51-
1,20 (m, 49H), 0,94-0,83 (m, 9H) m.n. MC: 699,52 m/3 [M+H].

IIpumep 13 - coequnenne 13.

[Ipomexxyrounoe coequHenue 13a: yauenun 6-0poMrekcaHnoar

B,/\/\/YOW\/\M
0

[Ipomexxyrounoe coenvHeHHEe 13a CHHTE3MPOBAIH C BRIXOAOM 22% 13 6-OpOMTIeKCAaHOBOW KHCIIOTHI M YH-
JIeKaH-1-0J1a ¢ HCTOIb30BaHUEM CII0Cc00a, MPUMEHIEMOT0 ISl IPOMEKYTOTHOTO COSTMHEHUS 1a.

'H SIMP (400 MI', CDCl3) & 4,06 (t, J=6,7 T'ui, 2H), 3,40 (t, J=6,8 I'n, 2H), 2,31 (t, J=7,4 T, 2H), 1,87
(dt, J=14,2, 6,9 ', 2H), 1,70-1,57 (m, 4H), 1,53-1,42 (m, 2H), 1,38-1,19 (m, 16H), 0,87 (t, J=6,7 T'u, 3H) m.x.

Coenunenne 13: yaaenunn 6-((8,8-01c(OKTHIIOKCH )OKTHII )(2-THIPOKCHITHII)aMHUHO )IeKCAaHOAT
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HO\,/\N/\/\/\EOV/‘\/’\\/’\/\\/\\

N
T

CoenuHenue 13 cUHTE3UpOBANHU C BBIXOAOM 64% 13 MPOMEKYTOUHOTO coeinHeHHd 11a u mpoMexyTodHo-
ro coenuHEHHs 13a ¢ ucroib30BaHNEM cIiocoba, TPUMEHSIEMOro s coeanHenust 11.

'H SIMP (400 MTI'ti, CDCl3) & 4,45 (t, J=5,7 ', 1H), 4,05 (t, J=6,8 T, 2H), 3,60-3,52 (m, 4H), 3,40 (dt,
J=9,3, 6,7 I'n, 2H), 2,62 (t, J=5,3 I'ny, 2H), 2,50 (q, J=6,7 I', 4H), 2,30 (t, J=7,5 T'u, 2H), 1,70-1,40 (m, 15H),
1,40-1,17 (m, 45H), 0,93-0,83 (m, 9H) m.n. MC: 699,31 m/3 [M+H].

IIpumep 14 - coequnenue 14.

[IpomexxyTrouHoe coequHenue 14a: qomenmn S-0poMIeHTaHoAaT

B'V\/‘TO\M’/‘\/\N
[Ipomexxyrounoe coenuHenne 14a cuHTE3NpOBAIN C BBIXOIOM 21% w3 5-OpOMIICHTaHOBOM KHCIOTHI U JI0-
JieKaH-1-0J1a ¢ MCIOIb30BaHUEM CIIOCO0A, TPUMEHSIEMOTO YISl IIPOMEKYTOYHOTO COSTUHEHHH 1a.
'H SIMP (400 MI'u, CDCl3) & 4,00 (t, J=6,7 T'ui, 2H), 3,35 (t, J=6,6 I'n, 2H), 2,27 (t, J=7,3 T, 2H), 1,83
(m, 2H), 1,71 (m, 2H), 1,55 (t, J=7,1 T'u, 2H), 1,31-1,13 (m, 18H), 0,85-0,78 (m, 3H) m.x.
Coenunenwne 14: moment 5-((8,8-6I/IC(OKTI/IH%KCI/I)OKTI/IH)(2—FI/I,I[pOKCI/IBTI/IH)aMI/IHO)HeHTaHoaT

Ho\/“m/\/\)Lo/\/\/'\/\/“\/\

O
T

CoenuHenue 14 cUHTE3UpOBANHU C BBIXOAOM 62% U3 IPOMEXKYTOUHOTO coeAHEeHNd 11a u mpoMexyTodHo-
ro coeMHEHHs 14a ¢ NCIIoJIb30BaHNEM cIloco0a, TPUMEHSIEMOro st coeauHenust 11.

'H SIMP (400 MTI'ti, CDCls) & 4,45 (t, J=5,7 ', 1H), 4,06 (t, J=6,8 T, 2H), 3,63-3,49 (m, 4H), 3,40 (dt,
J=9,3, 6,7 I'y, 2H), 2,62 (t, J=5,3 I'n, 2H), 2,58-2,44 (m, 4H), 2,32 (t, J=7,3 'y, 2H), 1,68-1,40 (m, 15H), 1,40-
1,19 (m, 47H), 0,94-0,83 (m, 9H) m.1. MC: 699,48 m/3 [M+H].

IIpumep 15 - coequnenue 15.

ITpomexyrouHoe coeauHenue 15a: rentun 8-0poMOKTaHOAT

O™ ™™
Br/v\/\/\g/
[IpomexxyTodHOE COeNMHCHHE 15a CHHTE3UPOBATH C BBIXOJAOM 15% 13 8-OpOMOKTAaHOBOW KUCIIOTHI U TEIl-
TaH-1-0J1a C HCHOIB30BaHMUEM CITOCO0A, MPHUMEHAEMOT0 IS IPOMEXKYTOTHOTO COCTUHEHUS 1a.
'H SIMP (400 MI'u, CDCl3) & 3,99 (t, J=6,7 T'u, 2H), 3,33 (t, J=6,8 I'n, 2H), 2,23 (t, J=7,5 T'u, 2H), 1,78
(m, 2H), 1,63-1,50 (m, 4H), 1,42-1,13 (m, 14H), 0,87-0,77 (m, 3H) m.x.
Coenunenne 15: renruin 8-((8,8-0rc(OKTHIIOKCH)OKTHIT)(2-THIPOKCHITHI)aMUHO )OKTAHOAT

HO. _~N WWOW

9]
O

O

CoenuHenue 15 cuHTe3UpOBaNU C BBIXOAOM 64% 13 MPOMEKYTOUHOTO coeiHeHHd 11a U mpoMexyTodHO-
To coeMHEHUs 15a ¢ HCIoIb30BaHUEM CITOCco0a, MPUMEHIEMOT0 TS coenaeHus 1 1.

'H SIMP (400 MI', CDCl3) & 4,45 (t, J=5,7 ', 1H), 4,05 (t, J=6,7 I'n, 2H), 3,62-3,50 (m, 4H), 3,40 (dt,
J=9.3, 6,7 I'u, 2H), 2,64 (t, J=5,2 I'u, 2H), 2,51 (t, J=7,6 ', 4H), 2,29 (t, J=7,5 I'u, 2H), 1,66-1,40 (m, 15H),
1,40-1,19 (m, 43H), 0,88 (m, 9H) m.n. MC: 671,84 m/3 [M+H].

IIpumep 16 - coequnaenue 16.

[Ipomexyrounoe coequHenue 16a: (Z)-HoH-2-eH-1-n1 8-6poMoKTaHOaT

B,/\/\/\/\H/O\.F\/\./\/
8]

[IpomexxyTodHoe coenuHeHHE 16a CHHTE3UPOBANN C BBIXOJAOM 26% 13 8-OpOMOKTaHOBOW KHUCIOTHI U (Z)-
HOH-2-eH-1-0J1a ¢ UCTIOIB30BaHUEM CIIOC00a, IPUMEHSIEMOTO ISl TPOMEKYTOIHOTO COSTUHEHUS 1a.

'H SIMP (400 MI', CDCl5) 8 5,70-5,58 (m, 1H), 5,58-5,47 (m, 1H), 4,62 (dd, J=6,9, 1,3 I', 2H), 3,40 (t,
J=6,8 T'm, 2H), 2,30 (t, J=7,5 I'u, 2H), 2,09 (m, 2H), 1,85 (m, 2H), 1,67-1,58 (m, 2H), 1,52-1,09 (m, 13H), 0,94-
0,80 (m, 3H) m.x.

Coenunenne 16: (Z)-Hon-2-eH-1-n1 8-((8,8-01C(OKTHIIOKCH )OKTHII)(2-THIPOKCHITHII)aMHUHO )OKTAaHOAT
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O
RN N
CoenuHenue 16 cUHTE3UpOBANHU C BBIXOAOM 59% 13 MPOMEKYTOUHOTO coeinHeHHd 11a u mpoMexyTodHo-
ro coeMHEHHs 16a ¢ UCTI0NIb30BaHUEM cIIoco0a, TPUMEHIEMOro It coeauHenust 11.
'H SIMP (400 MTI'ti, CDCl3) & 5,70-5,58 (m, 1H), 5,52 (m, 1H), 4,62 (dd, J=6.9, 1,3 T'ei, 2H), 4,45 (t, J=5,7
I'y, 1H), 3,64-3,48 (m, 4H), 3,40 (dt, J=9,3, 6,7 I'y, 2H), 2,64 (t, J=5,3 I'n, 2H), 2,51 (t, J=7,6 I'n, 4H), 2,30 (t,
J=7,5 'y, 2H), 2,09 (m, 2H), 1,68-1,41 (m, 12H), 1,41-1,18 (m, 41H), 0,96-0,81 (m, 9H) m.x. MC: 697,33 m/3
[M+H]. MC: 697,33 m/3 [M+H].
IIpumep 17 - coequnenne 17.
[IpomexxyTouHoe coequHeHue 17a: yHIekan-3-mi1 8-OpoMOKTaHOAT

Br/\/\/\/\gfo\(\/\/\/\
IIpomexxyrouHoe coeauHeHue 17a cuHTE3UpOBaIH ¢ BBIXOA0OM 50% 13 8-OpOMOKTaHOBOW KHCIIOTHI U YH-
JICKaH-3-0J1a C UCIIOIB30BaHUEM CIIOC00a, MPUMEHSIEMOTO JUTsl IPOMEKYTOYHOTO COCTUHEHUS 1a.
'H SIMP (400 MI'u, CDCl3) & 4,74 (m, 1H), 3,33 (t, J=6,8 ', 2H), 2,22 (t, J=7,5 I'u, 2H), 1,85-1,67 (m,
2H), 1,62-1,09 (m, 25H), 0,89-0,74 (m, 6H) m.x.
Coenunenwne 17: yanekan-3-mi 8-((8,8-01c(OKTHIOKCH )OKTHI )(2-THAPOKCUITHI ) aAMHHO ) OKTAHOAT

HO\/‘-N/\/\/\/\gDJ/\/\A/\
0

RN T
Coenunenue 17 CUHTE3UpOBANHU C BBIXOAOM 65% U3 MPOMEKYTOUHOTO coeinHeHHd 11a u mpoMexyTodHo-

ro coeJuHeHUs 17a ¢ UCIOIh30BaHUEM CITOC00a, MPUMEHAEMOT0 JJIs coenuHeHus 11.

'H SIMP (400 MTI', CDCly) & 4,80 (m, 1H), 4,45 (t, J=5,8 ', 1H), 3,55 (dt, J=9,3, 6,4 Ty, 4H), 3,40 (dt,
J=9.3, 6,7 I'u, 2H), 2,62 (t, J=5,3 I'u, 2H), 2,49 (t, J=7,6 ', 4H), 2,28 (t, J=7,5 I'u, 2H), 1,66-1,40 (m, 16H),
1,40-1,17 (m, 45H), 0,87 (m, 12H) m.x. MC: 727,34 m/3 [M+H].

IIpumep 18 - coequnaenne 18.

Coenunenne 18: renranexan-9-un 8-((2-ruapokcud eI )(8-(HOHMIIOKCH )-8 -OKCOOKTHII)aMHUHO )OKTaHOAT

HO\/\N /\/\/\/\H/OW
(o]

CoCT

Coenunenne 18 cuHTe3upoOBaNM coriaacHo crocobam, omucanHbiM B Mol. Ther. 2018, 26, 1509-1519 (co-
enunenue 5) u US 2017/0210698 Al (coemunenue 18).

'H SIMP (400 MI'u, CDCl3) & 'H SIMP (400 MTI'ti, CDCly) & 4,86 (m, 1H), 4,05 (t, J=6,7 I';, 2H), 3,59 (br
t, J=5,1 ', 2H), 2,75-2,39 (br m, 6H), 2,28 (m, 4H), 1,61 (m, 6H), 1,49 (m, 8H), 1,38-1,20 (m, 49H), 0,87 (m,
9H) m.1; MC: 711 m/3 [M+H].

IIpumep 19 - coequnenne 19.

CoennHeHne 19: 3-((4,4-6uc(oxtrinokcu)0yTtanomn)okcH )-2-(((((3-(AMd THIAMHHO )TIPOTIOKCH) )-
KapOoHWI)oKkcH )MeTI ) ipontit (9Z,127)-oxraaeka-9,12-1uenoar

o]

/:JN /“-/\OJ\O o
N e T
T
O
SRSy

CoenuHenne 19 CHHTE3MPOBAIN B COOTBETCTBUHU CO crocoOamu, ommcaHHeIMH B WO 2015/095340 Al
(mpumep 13).

'H SIMP (CDCl;, 400 MTI'ny) & 5,35 (m, 4H), 4,48 (t, J=5,6 ', 1H), 4,17 (m, 8H), 3,56 (m, 2H), 3,40 (m,
2H), 2,77 (t, J=6,6 I'u, 2H), 2,55 (q, J=7,2 ', 6H), 2,40 (m, 3H), 2,30 (t, J=7,6 'y, 2H), 2,05 (q, J=6,8 'y, 4H),
1,92 (m, 2H), 1,84 (m, 2H), 1,57 (m, 6H), 1,30 (m, 34H), 1,03 (t, J=7,2 T'u, 6H), 0,88 (m, 9H) m.1; MC: 853 m/z
[M+H].

IIpumep 20 - coequnaenne 20.

[Ipomexyrounoe coequHenne 20a: 7-6poM-1,1-0uc(renTmiiokcu)rentan
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Br/\/\/\/’l\ow

IIpomexxyrounoe coeaunenre 20a CUHTE3UPOBAIH C BbIX0A0M 24% u3 npoMexxyTouHoro coeguHenus 10a
Y TeNTaH-1-0J1a ¢ UCIMOJb30BaHUEM CIIOCO0a, IPUMEHIEMOTO [UIS IPOMEXKYTOYHOTO coeanHeHus 1d.

'H IMP (400 MI'u, CDCly) 6 9,77 (t, J=1,7 I'n, 1H), 4,05 (t, J=6,7 T'u, 1H), 3,40 (t, J=6,8 I'u, 4H), 2,44
(td, J=7,3, 1,7 T'u, 2H), 2,33 (dt, J=25,0, 7,4 T'n, 1H), 1,93-1,79 (m, 4H), 1,71-1,53 (m, 5H), 1,51-1,29 (m, 9H).

Coenunenne 20: Hormn 8-((7,7-0uc(TenTHIOKCH )TN T )(2-THIPOKCUITHI )JaMIHO ) OKTAHOAT

HO\/\N/\/\/\/\WOV’“\/’W’\\
0

0/\/W

e

Coennnenne 20 cHHTE3UPOBAIH € BEIX010M 60% U3 IPOMEXYTOYHOTO COeANHEHH 1b 1 MpoMexXyTodHOTO
coenuHeHUs 20a ¢ HCIOJIb30BAHUEM CIIOC00a, TPUMEHIEMOTO JUI COSTUHEHUS 1.

'H SIMP (400 MTI'ti, CDCl3) & 4,45 (t, J=5,7 T'n, 1H), 4,05 (t, J=6,7 I'm;, 2H), 3,55 (dt, J=9,3, 5,9 I'n, 4H),
3,40 (dt, J=9,3, 6,7 ', 2H), 2,62 (t, J=5,3 'y, 2H), 2,49 (t, J=7,6 I'n, 4H), 2,29 (t, J=7,5 'y, 2H), 1,67-1,41 (m,
15H), 1,41-1,19 (m, 40H), 0,96-0,81 (m, 9H). MC: 657,2 m/3 [M+H].

IIpumep 21 - coenunenue 21.

[IpomexxyrouHoe coeauHeHue 21a: gekaH-2-mi 8-OpOMOKTaHOAT

Bf\/\/\/\j\oj\/\/\/\/

K pactBopy, comepxkamemy 8-0poMokTaHOBYIO KucioTy (2,0 r, 1,0 2xB.) B IXM (0,4 M), nobasmsumu jae-
kaH-2-o1 (1,0 skB.), DMAP (0,2 3kB.), EtsN (3,5 2xB) u EDCI (1,2 3kB.). PeakinoHHY!0 CMECh MepeMeITHBaIN
Npu KOMHATHOW Temrepatype B Tedenue 168 u. Ilocnie 3aBeplleHHs peakiuio TacHiid JOOaBICHHEM BOJIbI H
JAXM. Opranmueckuii cioit mpomsBam 1x 1 M HCl u 1x 5% NaHCO;. Opranudeckuii CJioi CYIIMIN Haa
Na,SOy, bunpTpoBam 1 KoOHIEHTpUpoBanu. Ounctka Ha KonoHke (EtOAc/rekc) mo3Bonia MOaydUuTh TPOTYKT
B BUjie OeciBeTHOTO Macia (485 mr, 12%).

'H SIMP (400 MTI'ti, CDCls) & 4,97-4,82 (m, 1H), 3,53 (t, J=6,7 I'n, 2H), 2,27 (t, J=7,5 T'n, 2H), 1,76 (dq,
J=7.8, 6,8 I',, 2H), 1,66-1,58 (m, 2H), 1,51-1,40 (m, 3H), 1,37-1,23 (m, 15H), 1,19 (d, J=6,3 T'u, 3H), 0,93-0,84
(m, 3H).

Coenunenne 21: nexan-2-ui 8-((8,8-01Cc(OKTHIIOKCH ) OKTHIT )(2-THIPOKCUITHI )aMUHO ) OKTaHOAT

HO. -~y /\/\A/\Q/O\‘/\/W\

O
R

Coenunenne 21 CHHTE3UPOBANHN C BEIXOAOM 29% W3 MPOMEXYTOYHOTO coenHeHns 1 1a 1 mpoMexyToIHo-
To coeMHEHus 21a ¢ HCIoIb30BaHUEM CITOCO0a, MPUMEHIEMOTo TS coeanaeHus 1 1.

'H SIMP (400 MT'u, CDCly) & 4,89 (ddt, J=12,1, 7,4, 6,3 T, 1H), 4,45 (t, J=5,7 I'n, 1H), 3,62-3,50 (m,
4H), 3,40 (dt, J=9,3, 6,7 ', 2H), 2,64 (t, J=5,2 T'n, 2H), 2,51 (t, J=7,6 'y, 4H), 2,26 (t, J=7,5 'y, 2H), 1,66-1,40
(m, 15H), 1,29 (dd, J=16,9, 6,2 I'u, 44H), 1,19 (d, J=6,2 T'm, 3H), 0,95-0,82 (m, 9H). MC: 713,5 m/3 [M+H].

[Ipumep 22 - coequnenne 22.

[IpomexxyTouHoe coequHeHme 22a: 6—6pOMFCKCI/Ig YHIEKaHOAT

BrWOJ\/\/\\/’\/\/

CMmech yHIekaHoBo# kucioTsl (5 T, 1,0 3kB.), 6-Opomrekcan-1-oma (1,0 3ks.), EDCI (1,0 3xB.), DMAP
(0,16 2xB.) 1 DIPEA (3,0 3kB.) B JIXM (0,2 M) neraszupoBanu u npoayBaiu N, 3 pasza, a 3aTeM CMeCh IepeMe-
muBayn 1ipu 20°C B TedeHune 5 9 B uHepTHOH atMocdepe. [Tocre 3aBeprieHns peakinOHHYI0 CMeCh KOHIIEHTPH-
POBIM TIPU MMOHMKEHHOM HaBieHuu s yaaneHus JIXM. OcraTok pa3dasmsin H;O u Tprxkabl dSKcTparuposa-
mu EtOAc. O0benuHeHHbIE OpraHudecKne clion Cynmi Hax Na,SO,, puibTpoBanu U KOHIEHTpUpoBanu. Oumn-
ctka Ha KonoHke (EtOAc/rekc) mo3Boimia moIyqInuTh MPOAYKT B BUAE OecriBeTHOTO Macna (2,3 T, 25%).

'H SIMP (400 MTI'ti, CDCl3) & 4,00 (t, J=6,6 I'u, 2H), 3,34 (t, J=6,8 ', 2H), 2,22 (t, J=7,6 T', 2H), 1,84-
1,74 (m, 2H), 1,63-1,50 (m, 4H), 1,45-1,36 (m, 2H), 1,36-1,28 (m, 2H), 1,20 (d, J=9,9 I'n, 15H), 0,86-0,78 (m,
3H).

Coenunenue 22: 6-((8,8-01uc(OKTUIIOKCH)OKTHIT ) (2-THAPOKCHITHI)aMHHO )T €KCHJT YHIEKaHOaT
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CoenuHenue 22 CUHTE3UPOBANIHU C BBIXOAOM 63% 13 MPOMEXKYTOUHOTO coeinHeHHd 11a u mpoMexyTodHo-
IO COeMHEHUS 22a C HCIIOJIb30BAaHUEM CITOCO0a, MPUMEHIEMOTo [T coenaeHus 11.

'H SIMP (400 MI'u, CDCls) & 4,45 (t, J=5,7 T'u, 1H), 4,05 (t, J=6,7 T'u, 2H), 3,64 (t, J=5,2 T'u, 2H), 3,55
(dt, J=9,3, 6,7 I', 2H), 3,40 (dt, J=9,3, 6,7 ', 2H), 2,71 (t, J=5,2 I', 2H), 2,60 (t, J=7,6 ', 4H), 2,29 (t, J=7,6
I'y, 2H), 1,69-1,05 (m, 62H), 0,95-0,79 (m, 9H). MC: 699,4 m/3 [M+H].

[Ipumep 23 - coequnenune 23.

[Ipomexxyrounoe coequHenue 23a: §-OpOMOKTHII HOHAHOAT

B"WDJK/\/\/\/

[Ipomexxyrounoe coennHeHWe 23 a CHHTE3WPOBANIM C BBIXOAOM 19% #3 HOHAaHOBOH KHCIOTHI W 8-
OpoMoOKTaH-1-011a ¢ UCTIONBL30BaHUEM CII0C00a, MPUMEHSIEMOTO ISl IPOMEKYTOUYHOTO COeAMHEHUS 22a.

'H SIMP (400 MTI'ti, CDCl3) & 3,99 (t, J=6,7 'y, 2H), 3,34 (t, J=6,8 I'ry, 2H), 2,22 (t, J=7,6 T', 2H), 1,78 (p,
J=6,9 I', 2H), 1,55 (t, J=7,0 T'y, 4H), 1,42-1,10 (m, 19H), 0,87-0,74 (m, 3H).

Coenunenne 23: 8-((8,8-01MC(OKTHIIOKCH ))OKTHN )(2-THAPOKCUITHII)aMHUHO )OKTHII HOHAHOAT

HG\/\NWO\!’(\/\/\/\

O™
O

CoenuHeHnue 23 CUHTE3UPOBAIHU C BBIXOAOM 32% 13 MPOMEXKYTOUHOTO coeinHeHHd 11a u mpoMexyTodHo-
TO COeMHEHHs 23 a ¢ UCIIOIb30BaHUEM CIIOC00a, MPUMEHIEMOT0 JUTsl coetuHeHus 11.

'H SIMP (400 MI', CDCls) & 4,45 (t, J=5,7 T'u, 1H), 4,05 (t, J=6,8 T'n, 2H), 3,63 (t, J=5,3 ', 2H), 3,56
(dt, J=9,3, 6,7 I'y, 2H), 3,40 (dt, J=9,3, 6,7 ', 2H), 2,70 (t, J=5,2 I'u, 2H), 2,58 (t, J=7,7 ', 4H), 2,29 (t, J=7,6
I'y, 2H), 1,68-1,17 (m, 65H), 0,88 (t, J=6,7 I'u, 9H). MC: 699,4 m/3 [M+H].

[Ipumep 24 - coequnenune 24.

IIpomexyrounoe coequaenue 24a: 10-0Opomaenui rentaHoar

BrWOJ\N\/

[Ipomexxyrounoe coenuHeHHe 24a CHHTE3MPOBATH C BBHIXOAOM 26% W3 remTaHoBOil Kucimotel U 10-
OpomIekaH-1-0J1a ¢ KCIOIB30BaHUEM CITOCO0a, MPUMEHSEMOT0 JJIS IPOMEKYTOYHOTO COCTUHCHUS 22a.

'H SIMP (400 MI'u, CDCls) & 4,05 (t, J=6,7 ', 2H), 3,40 (t, J=6,9 ', 2H), 2,29 (t, J=7,5 ', 2H), 1,85
(dt, J=14,5, 6,9 T', 2H), 1,61 (p, J=7,7, 7,2 T'n, 4H), 1,48-1,23 (m, 18H), 0,93-0,84 (m, 3H).

Coenunenne 24: 10-((8,8-0uc(OKTHIOKCH)OKTHN ) (2-THAPOKCUITUII)aMHHO ) IS TeNITaHOAT

HO\/’\NWOE/\/\/\

O
O

Coenunenne 24 cuHTE3UpOBaNH ¢ BEIX0A0M 40% U3 MPOMEXyTOYHOTO coeanHeHns 1 1a 1 mpoMexyTodHo-
TO COeMHEHUS 24a C HCIIOJIb30BAaHUEM CITOCO0a, MPUMEHIEMOTo [T coeanaeHus 11.

'H SIMP (400 MI'u, CDCL3) & 4,45 (t, J=5,7 T, 1H), 4,05 (t, J=6,7 I'n;, 2H), 3,66-3,50 (m, 4H), 3,40 (dt,
J=9.4, 6,7 I'u, 2H), 2,69 (t, J=5,2 I'u, 2H), 2,57 (t, J=7,6 ', 4H), 2,29 (t, J=7,5 I'u, 2H), 1,69-0,98 (m, 63H),
0,97-0,70 (m, 9H). MC: 699,6 m/3 [M+H].

IIpumep 25 - coequnenue 25.

[IpomexxyrouHoe coequaenue 25a: 8-6pom-1,1-6uc(1-MeTHITeNTOKCH )OKTaH
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K pactBopy 8-6pomokranais (100 mr, 1,0 5kB.) B okTan-2-ome (15 9kB.) mobaBmsm cepuyto kucmoty (0,1
9kB.). Cmech nepememuBamu npu 20°C B Teuenne 12 4. [locie 3aBepiieHns peakKIIMOHHYIO CMECh TaCHIIH JIeIs-
HOM BOJIOH M nBaxabl dkcTparupoBanu EtOAc. O0bequHeHHBIE OpraHUIECKHE CJION KOHIICHTPUPOBATH TIPH TI0-
HIDKCHHOM JTaBJICHUU U oumIiany Ha kojoHke (EtOAc/rekcaHbl) ¢ MOMydeHHEM MPOJYKTa B BUIC OCCIBETHOTO
Mmacia (20 mr, 9%).

'H SIMP (400 MI'u, CDCls) & 4,44 (td, J=5.6, 3,9 T'u, 1H), 3,64-3,49 (m, 2H), 3,33 (t, J=6,9 I'u, 2H), 1,78
(p, J=7,0 T', 2H), 1,60-1,41 (m, 4H), 1,41-1,14 (m, 24H), 1,10 (dd, J=6,2, 2,2 I'u, 3H), 1,03 (d, J=6,1 ', 3H),
0,81 (td, J=6,8, 2,5 T'u, 6H).

Coenunenue 25: HoHma 8-[8,8-0uc(1-MeTHITENTOKCH ) OKTHI-(2-THAPOKCHITIIT ) aMUHO [OKTAHOAT

HOV/\N/\/\N\(E/O\W\A
l:"j/\,/\/\

O\Ii/V\

CoenuHeHHe 25 CHHTE3MPOBAIN W3 MPOMEKYTOYHOTO COEIMHEHUs 1b M MpOMEKyTOYHOTO COEIMHEHHS
25a ¢ MCIOIb30BaHNEM CII0C00a, MPUMEHSIEMOTO ISl COeMHEeHNS 1.

'H SIMP (400 MT', CDCl3) & 4,46-4,40 (m, 1H), 3,99 (t, J=6,7 I'n, 2H), 3,57 (tq, J=11,4, 5,9 T', 2H), 3,47
(t, J=5,3 T'u, 2H), 2,52 (t, J=5,3 'y, 2H), 2,39 (t, J=7,5 'y, 4H), 2,22 (t, J=7,5 'y, 2H), 1,61-1,42 (m, 7H), 1,41-
1,15 (m, 39H), 1,10 (dd, J=6,2, 2,1 T'u, 3H), 1,03 (d, J=6,1 I'u, 3H), 0,81 (t, J=6,5 ', 9H). MC: 699,7 m/3
[M+H].

IIpumep 26 - coequnenue 26.

Coenunenne 26: HOHWI 8-((2-ruapokcudTIIN)( 1 0-OKTHIOKTa ST )aMUHO JOKTaHOAT

H°xxf\“f\wf“m/“x/“jyo«/*x,fxvfxwf“\

CoenuHeHne 26 CHHTE3MPOBAM B COOTBETCTBUHU CO crocoOamu, ommcaHHeIMH B WO 2017/049245 A3
(mpumep 153) 'H SIMP (400 MI'ti, CDCls) & 3,99 (t, J=6,7 ', 2H), 3,46 (t, J=5,4 T, 2H), 2,51 (t, J=5,4 T'n,
2H), 2,38 (t, J=7,5 'y, 4H), 2,22 (t, J=7,5 T'y, 3H), 1,54 (4,

J=7,1Tu, 5H), 1,37 (t, J=7,2 T'u, 4H), 1,33-1,07 (m, 63H), 0,81 (t, J=6,6 T'r, 9H). MC: 694,6 m/3 [M+H].

IIpumep 27 - coequnenue 27.

[TpomexxyTouHoe coequHeHue 27a: OKTaH-2-11 8-0pOMOKTaHOAT

Br/\/\/'\/\l.ro
T T/\/\/\

K cmecu 8-6pomokranoBoii kucnothl (10 r, 1,1 9kB.) u okTan-2-ona (1,0 3kB.) B IXM (150 mur) noGasmsiin
EDCI (1,1 a2xB.), DMAP (0,1 3xB.) u DIPEA (3,0 5kB.) onHo# nopiuedt mpu 0°C B mHEpTHOM atMocdepe. CMmech
nepemewuBaiu npu 15°C B Teuenune no Menbuieit mepe 12 4. [locne 3aBepIieHrs peakinOHHYIO CMECh KOHIIEH-
TPHUPOBAIH TIPU MTOHWKCHHOM JIaBJICHUU U MOJTyYCHHBIN HEOUYHIICHHBIA OCTATOK OYHIIATH KOJIOHOYHOW XpoMa-
Torpadueii ¢ moyrydeHueM NpoayKTa B Buie OecrseTHoro macna (4,1 r, 30%).

'H SIMP (400 MI'u, CDCls) & 4,90-4,76 (m, 1H), 3,33 (t, J=6,8 I'ri, 2H), 2,20 (t, J=7,5 ', 2H), 1,78 (p,
J=7,0 I'u, 2H), 1,60-1,46 (m, 3H), 1,39 (dt, J=15,5, 6,6 T'u, 3H), 1,31-1,16 (m, 12H), 1,13 (d, J=6,3 I'u, 3H),
0,86-0,77 (m, 3H).

Coenunenne 27: okrad-2-mi1 8-((8,8-0uC(OKTHIIOKCH )OKTHIT )(2-THIPOKCUITUI)aMIHO ) OKTAaHOAT

HG\/\nMA.A(!/O\I/VV\

O™
OW
Coennnenne 27 CHHTE3UPOBANHN C BEIXOAOM 45% W3 MPOMEXyTOYHOTO coeanHeHns 1 1a U mpoMexyToIHo-
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TO COeJMHEHUsI 27a C UCIOIb30BAHUEM CITOC00a, MPUMEHAEMOT0 I coenuHeHus 11.

'H SIMP (400 MTI'ti, CDCl5) & 4,93-4,84 (m, 1H), 4,45 (t, J=5,7 I'n, 1H), 3,78 (s, 2H), 3,55 (dt, J=9,3, 6,6
I'u, 2H), 3,40 (dt, J=9,3, 6,7 T'u, 2H), 2,77 (d, J=52,0 T'u, 5H), 2,27 (t, J=7,5 T'u, 2H), 1,93-1,40 (m, 17H), 1,39-
1,21 (m, 37H), 1,19 (d, J=6,3 I'y, 3H), 0,99-0,67 (m, 9H). MC: 685,6 m/3 [M+H].

[Ipumep 28 - coequnenne 28.

[Ipomexxyrounoe coequHeHue 28a: HOHaH-3-MI 8-OpOMOKTaHOAT

Br/VW\TrO
0

[IpomexxyTrounoe coeauHeHNe 28a CHHTE3UPOBAIH € BHIXOAOM 31% 13 §-OpOMOKTaHOBOW KHCIIOTHI U HO-
HaH-3-0J1a C UCTIOJIB30BaHUEM CIIOCO0a, MPUMEHSIEMOTO IS TPOMEKYTOYHOTO COCTMHEHUS 274a.

'H SIMP (400 MI'n, CDCLy) & 4,75 (p, J=6,2 T, 1H), 3,33 (t, J=6,8 I'n, 2H), 2,22 (t, J=7,5 'y, 2H), 1,78
(p, J=7,0 I'u, 2H), 1,55 (td, J=8,9, 8,2, 5,7 T',, 2H), 1,47 (dtd, J=14,2, 7,1, 3,2 T'u, 4H), 1,36 (dt, J=10,1, 6,4 I',
2H), 1,32-1,12 (m, 12H), 0,88-0,76 (m, 6H).

Coenunenne 28: HoHaH-3 -1 8-((8,8-6MC(OKTHIOKCH )OKTII )(2-THAPOKCHATII ) aAMUHO JOKTAHOAT

""3\/\"/\/\/\/\(!/0\(\/\/\

S N
O~

CoennHenne 28 CHHTE3UPOBANIHN C BEIXOAOM 53% W3 MPOMEXYTOYHOTO coeanHeHns 1 1a 1 mpoMexyToIHo-
To coeMHEHUs 28a C HCIIOIb30BAaHUEM CITOCO0a, MPUMEHIEMOT0 [T coenaeHus 11.

'H SIMP (400 MTI'u, CDCLy) & 4,81 (ddd, J=12.5, 6,9, 5,5 I'n, 1H), 4,45 (t, J=5,7 T'n;, 1H), 3,80 (s, 2H), 3,55
(dt, J=9,3, 6,7 'y, 2H), 3,40 (dt, J=9,4, 6,7 I'n, 2H), 2,81 (s, SH), 2,29 (t, J=7,4 T'y, 2H), 1,79-1,40 (m, 18H),
1,40-1,02 (m, 42H), 0,95-0,73 (m, 12H). MC: 699,3 m/3 [M+H].

IIpumep 29 - coequnenune 29.

[IpomexxyTrounoe coequHeHue 29a: MeHTIT 8-0pOMOKTaHOAT

Br/\‘/\/\/\n"OM

)
[IpomexxyrodHoe coenuHeHre 29a CHHTE3UPOBAIH C BEIXOJIOM 47% U3 8-OpOMOKTaHOBOW KHCIIOTHI U ITCH-
TaH-1-0J1a ¢ KCIIOJIB30BAHUEM CITOCO0a, MPUMEHSEMOT0 JJIS POMEKYTOTHOTO COCTUHCHHUS 27a.
'"H SIMP (400 MTI'ti, CDCly) & 3,99 (td, J=6,8, 1,6 T';, 2H), 3,33 (td, J=6,8, 1,6 ', 2H), 2,23 (t, J=7,5 T'y,
2H), 1,84-1,75 (m, 2H), 1,56 (q, J=7,0 I'n, 4H), 1,47-1,33 (m, 2H), 1,26 (qt, J=5,0, 1,8 I'n, 8H), 0,86-0,80 (m,
3H).
Coenunenne 29: meHTi 8-((8,8-0MC(OKTUIOKCH )OKTHI )(2-THAPOKCUITHI ) aMHHO OKTAHOAT

HG‘“/\"/\N\/\(NOM

O ™™
O e

Coennnernne 29 CHHTE3UPOBANIHN C BEIXOAOM 58% W3 MPOMEXYTOYHOTO coeanHeHns 11a U mpoMexyTodHo-
ro coeMHEHus 29a ¢ HCIIOIb30BAaHUEM CITOCO0a, MPUMEHIEMOTo [T coeanaeHus 11.

'H SIMP (400 MI'y CDCly) & 4,44 (t, J=5,7 T'n, 1H), 4,06 (t, J=6,8 ', 2H), 3,94 (s, 2H), 3,55 (dt, J=9,3,
6,7 I'u, 2H), 3,40 (dt, J=9,3, 6,7 I'y, 2H), 3,03 (d, J=38,0 I'y, 5H), 2,29 (dd, J=8,5, 6,4 I', 2H), 1,79 (s, 4H),
1,67-1,41 (m, 14H), 1,41-1,12 (m, 37H), 1,02-0,76 (m, 9H). MC: 643,4 m/3 [M+H].

IIpumep 30 - coequnrenne 30.

[Ipomexyrounoe coequHenne 30a: renran-3-ui 8-OpoMOKTaHOAT

Br/\/\/\/\gzo\(\/\
[Ipomexxyrounoe coenuHeHre 30a CHHTE3UPOBATH C BBIXOJOM 47% 13 8-OpOMOKTAaHOBOW KUCIIOTHI U TEIl-

TaH-3-0JIa C HCIIOJIB30BAHUEM CITOCO0a, MPUMEHSEMOT0 JJIS POMEKYTOYHOTO COCTUHCHHUS 27a.
Coenunenne 30: renran-3-wmi1 8-((8,8-01c(OKTHIOKCH ) OKTII )(2-THAPOKCHATII ) AMUHO )OKTAHOAT

“Gx/\nm/\/\/\gzo\]:\/\

O ™™
O™
Coennnenne 30 CHHTE3UPOBAIHN C BEIXOAOM 66% W3 MPOMEXYTOYHOTO coeanHeHns 1 1a 1 mpoMexyToIHo-
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ro coeauHeHUs 30a ¢ UCIOIB30BAHUEM CITOCO0A, MPUMEHAEMOT0 I coenuHeHus 11.
'H SIMP (400 MI'n, CDCLy) & 4,81 (ddd, J=12,5, 6,8, 5,5 I'ni, 1H), 4,45 (t, J=5,8 T, 1H), 3,77 (d, J=53,2
I'y, 2H), 3,55 (dt, J=9,3, 6,7 ', 2H), 3,40 (dt, J=9,3, 6,7 I'y, 2H), 2,71 (s, SH), 2,29 (t, J=7,5 'y, 2H), 1,83-1,44
(m, 17H), 1,30 (dq, J=18,1, 3,8, 3,2 I'u, 37H), 1,02-0,69 (m, 12H). MC: 671,5 m/3 [M+H].
IIpumep 31 - coequnenne 31.
IIpomexyrounoe coequaenue 31a: 2-((7,7-0Mc(OKTHIIOKCH ) T€NTHIT)aMHUHO )3TaH- 1 -071
N "

4]
HO\/‘\H/\/\/’\/I\G/\/\/\/\

K pactBopy mpomexyrounoro coemuHeHus 10b (15 r, 1,0 »sxB.) B EtOH (22 ™mn) mobaBmsumm 2-
amuHO9TaHOI (30 9KkB.). CMech mepemermmBany mpu 15°C B Teduenue 12 4. [locie 3aBepiieHUs] peakIIMOHHYIO
CcMech KOHIICHTPHPOBAIH IPH MOHMKEHHOM JTaBICHUH C TIOJTYYEHHEM OCTaTKa, KOTOPBIH OYMINAIH KOJIOHOYHON
xpomatorpadueii. [Tocie KOHIIEHTPUPOBAHUS (PAKIUH, COAEPIKAIUX MPOAYKT, MOTYISHHBIH OCTaTOK BOCCTa-
HaBiuBau B MeCN u TPHKIBI 3KCTparupoBanu rekcanoM. OObeIMHCHHBIC CIIOM TeKCaHa KOHIICHTPUPOBAH C
MOJIy4eHHEM MPOIyKTa B Buje OecuBeTHoro Macna (10,55 r, Berxon 73%).

'H SIMP (400 MI'u, CDCly) & 4,47 (t, J=5,7 T, 1H), 3,68-3,62 (m, 2H), 3,58 (dt, J]=9,3, 6,6 I';, 2H), 3,42
(dt, J=9.4, 6,7 I'y, 2H), 2,82-2,76 (m, 2H), 2,63 (t, J=7,1 T'u, 2H), 1,67-1,45 (m, 8H), 1,45-1,19 (m, 26H), 0,96-
0,84 (m, 6H).

Coenunenne 31: renrun 8-((7,7-0uc(OKTHIIOKCH )ren T )(2-THAPOKCHITHIT ) aMHUHO )OKTAHOAT

Ho\,/\N’\/\/\/rc'\/\,/\./‘\
KH\/?:\/\M

O e

Coenunenue 31 cuHTE3UpOBaANHU C BBIXOAOM 68% 13 MPOMEKYTOUHOTO COEANHEHH 31a U MPOMEXKYTOUHO-
ro coeMHEHHs 15a ¢ UCcToyIb30BaHuEM cIioco0a, TPUMEHSIEMOro I coeanHenust 11.

'H SIMP (500 MI'ti, CDCly) & 4,45 (t, J=5,7 ', 1H), 4,06 (t, J=6,8 T'u, 2H), 3,73 (s, 2H), 3,55 (dt, J=9,3,
6,7 I'u, 2H), 3,40 (dt, J=9,4, 6,7 I'y, 2H), 2,58 (d, J=135,2 I'u, 6H), 2,29 (t, J=7,5 T'u, 2H), 1,59 (ddt, J=21,1,
14,3, 6,8 I'y, 15H), 1,44-1,02 (m, 40H), 0,88 (td, J=7,0, 2,9 I', 9H). MC: 657,4 m/3 [M+H].

IIpumep 32 - coequnenne 32.

Coenunenne 32: okraH-2-mi1 8-((7,7-0uc(OKTHIOKCH ) ren T )(2-THIAPOKCHITHII )aMUHO )OKTaHOAT

HO\//\.N /\/\/‘\/\g/o\l/\/\/\
A i N
07 e e

CoennHenne 32 CHHTE3UPOBANHN C BEIXOIOM 64% W3 MPOMEXYTOYHOTO COeANHEHHS 31a U MPOMEXYTOIHO-
TO COeMHEHUs 27a C HCIIOJIb30BAaHUEM CITOCO0a, TPUMEHIEMOTo [T coeanaeHus 11.

'H SIMP (500 MI'ri, CDCl3) & 4,89 (h, J=6,3 T'ri, 1H), 4,45 (t, J=5,7 ', 1H), 3,55 (dt, J=9,4, 6,8 I'n, 5H),
3,40 (dt, J=9,3, 6,8 I', 2H), 3,07-2,32 (m, 7H), 2,27 (t, J=7,5 I'u, 2H), 1,79-1,40 (m, 15H), 1,40-1,22 (m, 38H),
1,19 (d, J=6,2 I'y, 3H), 0,88 (t, J=6,8 T'm, 9H). MC: 671,4 m/3 [M+H].

IIpumep 33 - coequnenune 33.

Coenunenwne 33: HoHaH-3-ui 8-((7,7-0MC(OKTHIIOKCH)TeTITHI )(2-THAPOKCHUITHIT )aMHUHO JOKTaHOAT

HO\'/\N/\/WTO\(\/\/\
O e e
O e

Coennnenne 33 CHHTE3UPOBANH C BEIX0AOM 60% M3 MPOMEXYTOYHOTO COeANHEHHS 31a U MPOMEXYTOIHO-
TO COeJMHEHUs 28a C UCIOIB30BAHUEM CITOC00a, MPUMEHSAEMOT0 s coenuHeHus 11.

'"H SIMP (500 MTI'ui, CDCly) & 4,81 (p, J=6,3 T, 1H), 4,45 (t, J=5,7 T'u, 1H), 3,55 (dt, ]=9,3, 6,7 'y, 4H),
3,40 (dt, J=9,3, 6,7 ', 2H), 2,89-2,40 (m, SH), 2,29 (t, J=7,5 T'n, 2H), 1,57 (dtt, J=21,7, 14,5, 6,4 T'u, 14H),
1,41-1,08 (m, 35H), 0,88 (td, J=7,1, 2,8 ', 10H). MC: 685,7 m/3 [M+H].

ITpumep 34 - coequnenue 34.

Coenunenne 34: mentn 8-((7,7-0uc(OKTHIOKCH)renTH )( 2-THIPOKCUITHII)JaMIHO ) OKTAaHOAT

HO\/\N/\/W\J:TOM

OA\M—/\

OW
Coenunenne 34 CHHTE3UPOBANHN C BEIXOAOM 72% W3 MPOMEXYTOYHOTO COeANHEHHS 31a U MPOMEXyTOIHO-
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ro coeuHeHUs 29a ¢ UCIOIB30BAHUEM CITOC00a, MPUMEHAEMOT0 I coenuHeHus 11.

'H SIMP (400 MI'y CDCls) & 4,45 (t, J=5,7 T', 1H), 4,05 (t, J=6,7 T'u, 2H), 3,75 (s, 2H), 3,55 (dt, J=9,3,
6,7 I'u, 2H), 3,39 (dt, J=9,3, 6,7 I'n, 2H), 2,94-2,40 (m, 6H), 2,29 (t, J=7,5 I'u, 2H), 1,83-1,43 (m, 15H), 1,42-
1,09 (m, 36H), 0,89 (dt, J=11,2, 7,0 T'i, 9H). MC: 629.4 m/3 [M+H].

IIpumep 35 - coequnaenue 35.

Coenunenwne 35: rentan-3-un 8-((7,7-0uc(OKTHIOKCH)TeNITHN )(2-TUAPOKCHUITHI ) aMHUHO JOKTAaHOAT

HO. -~y /\/\/\/\gﬂ\(\A
O e T
O e e

CoenuHenue 35 CUHTE3UPOBANHU C BBIXOAOM 73% M3 MPOMEXKYTOUHOTO COEANHEHH 31a U MPOMEXYTOIHO-
ro coeauHeHus 30a ¢ HCIIOIb30BaHUEM CITOCO0a, TPUMEHIEMOT0 [T coenHeHus 1 1.

'H SIMP (400 MI'u, CDCls) & 4,85-4,78 (m, 1H), 4,45 (t, J=5,7 I'n, 1H), 3,68 (s, 2H), 3,55 (dt, J=9,3, 6,7
I'u, 2H), 3,39 (dt, J=9,3, 6,7 I'u, 2H), 2,86-2,37 (m, 6H), 2,29 (t, J=7,5 I'u, 2H), 1,53 (dtd, J=14,4, 7.4, 5,6 'L,
16H), 1,43-1,08 (m, 37H), 0,97-0,80 (m, 12H). MC: 657,6 m/3 [M+H].

IIpumep 36 - coequnaenue 36.

Coenunenne 36: HoHMI 8-((2-aMuHOATIIT)(7,7-0MC(OKTHIIOKCH )TETITHII )aMHHO JOKTAHOAT
H?N\/\" O™,

0
[0 N NN
L P

K cmecu coemunenus 10 (5,1 1, 1,0 3xB.) u TOA (1,35 mu, 1,3 3kB.) B JIXM (50 M) Mo KarwisiM 100aBIISLIH
MsCl (721 mxi, 1,25 sxB.) npu 0°C B uHepTHO# atMochepe. Cmech nepememuBanu npu 15°C B Teuenue 12 4.
TCX moka3zana, 9TO CTapTOBBI MaTepuay ObLI IMOJHOCTHIO M3PACXO0JOBaH. PEakIMOHHYIO cMeCh pa30aBisuId
H,0 u gBaxap! sxcrparupoBanu XM, cymmnu Hag Na,SOy4, dunbTpoBaiu u GUIbTpaT KOHIICHTPUPOBAIHN TIPH
MOHM)KEHHOM JIaBJICHHUH C ITOTyYCHUEM OCTATKa.

[Tosy4eHHBIN HEOUHIIIEHHBIH Me3maT pacTBOpsu B JIM®PA (60 mi) ¢ mocieayromuM godasieraneM NaN;
(2,78 1, 5,0 okB.) oxnoit mopuueit mpu 15°C B uaepTHOM atMochepe. Cmech mepememmBany npu 100°C B Teue-
Hue 4 4. TCX noka3zana rnojHoe BeITecHeHHE. Peakimonnyto cmechk pa3dasisui HyO u aBaXk bl 9KCTparupoBain
EtOAc, cymmmm Hax Na,SO,, puiabTpoBany U GUIBTpAT KOHIEHTPUPOBAIH TIPH TOHMKEHHOM JaBJICHUH C I10-
Jy9eHHEM OCTaTKa.

[Momyuennslii HeouneHHbIH azun pacteopsutn B EtOH (5 M) ¢ mocaenyromum nodasnennem Pd/C (1 T,
10% mac./mac.) B nHepTHOH atMocdepe. CycleH3HI0 Aera3upoBallH 110]] BAKYYMOM M HECKOJIBKO pa3 IPOAYBaJIH
H,. Cmech nmepemermmBanu B atMochepe H, (15 dynat/xB. maroiim) pu 15°C B Teyenne 12 4. [locie 3aBepuieHus
PEaKIMOHHYIO CMECh (PMIBTPOBANU U QIIBTPAT KOHICHTPUPOBAIX NP MOHWKEHHOM JIaBJICHUH C TOIydYeHUEM
octaTka. OCTaTOK TPMOKIBI OYHUINAIH KOJIOHOYHOW Xpomarorpadueil, mociae 4ero BBIICICHHBIA MaTepHai Ipo-
MmeiBa MeCN u TrekcaHamu ¢ TIOTy4eHHEeM MIPOAyKTa B BHJE enToro Macia (2,3 r, 39%).

'H SIMP (400 MI'u, CDCly) & 4,80 (s, 3H), 4,38 (t, J=5,7 T'u, 1H), 3,98 (t, J=6,8 T'u, 2H), 3,48 (dt, J=9,4,
6,7 I'u, 2H), 3,33 (dt, J=9,5, 6,8 'y, 2H), 2,82 (t, J=5,9 T'm, 2H), 2,57 (t, J=6,0 I'u 2H), 2,50-2,36 (m, 4H), 2,22
(t,J=7,5Tn, 2H), 1,62-1,33 (m, 15H), 1,33-1,04 (m, 45H), 0,81 (t, J=6,6 ', 9H). MC: 683,6 m/3 [M+H].

IIpumep 37 - coequnenne 37.

IIpomexxyTouHOE coequHEeHue 37a: HOHUI 8—((3-FI/IL[pCO'KCHHpOHI/IJI)aMI/IHO)OKTaHoaT

H
HO. _~._N v\/\/\/lLowx/’\/

Cwmech HOHHII-8-OpomokTanoata (10 r, 1,0 3xB.) u 3-ammHONpONaH-1-oma (66,22 mi, 30 3xB.) B EtOH (15
M) iepemermBany pu 20°C B Tedenue 12 4. [Tocne 3aBepIneHns peakiMOHHYI0 CMECh KOHIICHTPUPOBAIH TPH
MOHIKEHHOM JIaBJICHUH C TTOJydeHHeM ocTaTtka. OCTaTOK OYMINAIN KOJIOHOYHOH XpoMaTorpaduei ¢ norydeHu-
em npoaykra (10 1) B Buze OSCIIBETHOTO Maca.

'H SIMP (400 MI'u, CDCLy) & 4,07 (t, J=6,7 ', 2H), 3,84 (dt, J=10,5, 5,4 I'n, 2H), 3,66 (t, J=5,6 T', 6H),
3,43 (q, J=6,2 T', 6H), 2,89 (t, J=5,6 'y, 2H), 2,61 (t, J=7,1 I'y, 2H), 2,30 (t, J=7,5 'y, 2H), 2,03 (s, 10H), 1,66
(dt, J=29,5, 6,6 T'u, 14H), 1,47 (t, J=7,0 I'y, 3H), 1,31 (d, J=14,6 ', 16H), 0,90 (t, J=6,6 ', 3H).

Coenunenne 37: HoHUA 8-((7,7-0nc(OKTHIOKCH)renTrIT)(3-THIPOKCHIIPOIINI)aMUHO ) OKTaHOAT

HOMNM/\/TOW

O
B NP
Coenunenne 37 cHHTE3UPOBAIH ¢ BEIX010M 30% U3 IPOMEXYTOYHOTO COeANHEHH | b 1 MpoMexXyToaHOTO
coequHEeHHs 37a ¢ UCMOIB30BAHMEM CII0C00a, TPUMEHAEMOTO IS COeTNHEHHS 1.
'H SIMP (400 MTI'n, CDCly) & 4,47 (t, J=5,7 ', 2H), 4,08 (t, J=6,7 ', 2H), 3,81 (t, J=5,1 ', 2H), 3,60-
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3,55 (m, 2H), 3,42 (dt, J=9,3, 6,7 I'u, 3H), 2,68-2,62 (m, 2H), 2,47-2,38 (m, 4H), 2,31 (t, J=7,5 T'y, 2H), 1,61 (dt,
J=21,4,7,2 T, 21H), 1,31 (dt, J=15,0, 4,1 I'u, 51H), 0,90 (t, J=6,7 I'u, 9H). MC: 698,7 m/3 [M+H].

IIpumep 38 - coequnenne 38.

Coennnenwne 38: nHorwmn 8-((3-amuromnporni)(7,7-0uc(OKTHIIOKCH )reNTHII)aMUHO JOKTaHOAT

HzN/v\N/W\/TOW\W\

O S
O e

CoenuHenne 38 CHHTE3MPOBAIN U3 COSAMHEHUS 37 C HMCIIOJIb30BAHHEM CITOCO0a, TPUMEHSAEMOTO JIJISl CO-
eanHeHMs 30.

'H SIMP (400 MTI', CDCls) & 4,38 (t, J=5,7 T'u, 1H), 3,98 (t, J=6,8 T';, 2H), 3,48 (dt, J=9,5, 6,7 I'n, 2H),
3,33 (dt, J=9,4, 6,7 I'u, 2H), 2,77 (q, J=5,2, 4,0 ', 2H), 2,48 (t, J=6,9 'y, 2H), 2,43-2,31 (m, 4H), 2,22 (t, J=7,5
I'm, 2H), 1,54 (dtd, J=28,3, 13,8, 6,7 I'u, 12H), 1,43-1,11 (m, 49H), 0,81 (t, J=6,7 I'n, 9H). MC: 697,8 m/3
[M+H].

IIpumep 39 - coequnenne 39.

Coenunenne  39:  sHommn  8-((7,7-Omc(oktmiiokcn)rentin)(2-((MeTHIIKapOaMOMIT)OKCH )3 THI)aMHHO )-

OKTaHOaT
H
/NI(o\/\N/\V/\J”\/”);o\/“V/\v”\/“\

H\I\/o/\/\./\/\\
Lo/\/’"‘\/\v/‘\

K cmecu coennnenus 10 (1,0 axB.) B Tomyose (0,1 M) mo6asisimn Metum3onuanart (1,4 okB.). PeaknuoHn-
HYIO CMeCh TepeMelnBany B TeueHue 24 4 npu 23°C ¢ nocneayromuM NepeMenInBaHueM B TeueHue 48 4 npu
60°C. Ilocne 3aBepIlueHNs] PEaKIMOHHYIO CMECh Pa30aBILsUTH BOAOM M TPrKabl dKcTparupoBain IXM. O6benn-
HEHHBIC OPTaHWYECKUE CJION KOHLEHTPHUPOBAIHM M OYMINAIN KOJIOHOYHOH XpoMaTtorpadueil ¢ moirydeHueM mnpo-
nykra (33%).

'H SIMP (500 MTI'u, CDCLy) & 4,44 (t, J=5,7 T, 1H), 4,19 (s, 1H), 4,05 (t, J=6,7 ', 2H), 3,55 (dt, J=9,3,
6,7 I'u, 2H), 3,39 (dt, J=9,3, 6,7 I', 2H), 2,79 (d, J=4,9 'y, 3H), 2,28 (t, J=7,5 'y, 2H), 1,58 (dp, J=21,1, 7,0 'L,
13H), 1,31 (ddd, J=23,5, 12,5, 5,9 T'u, 46H), 0,88 (t, J=6,8 I';, 9H). MC: 742,7 m/3 [M+H].

IIpumep 40 - coequnaenune 40.

Coenunenne 40: wommn 8-((7,7-Omc(okTminokcn)rentni)(3-((MeTHIKapOAMONIT ) OKCH )ITPOTTHII)aMHUHO )-

OKTaHoOaT
o]
\NJLO/\w/\N/\w/\»/\\/ﬁlgo\/”\/”\/”\/”\
H L

O e
O

Coenunenne 40 CHHTE3UPOBAN C BBIXOJOM 34% u3 coeauHeHUs 37 ¢ HCMOIb30BaHUEM CIoco0a, mpuMe-
HSIEMOTI'0 IJII coeauHeHus 39.

'H IMP (500 MI'n, CDCl;) & 4,45 (t, J=5,7 T'n, 1H), 4,10 (t, J=6,4 ', 2H), 4,05 (t, J=6,8 I'm, 2H), 3,57-
3,52 (m, 2H), 3,40 (dt, J=9.4, 6,8 T', 2H), 2,79 (d, J=4,8 I'u, 4H), 2,37 (s, 4H), 2,29 (t, J=7,5 T'u, 2H), 1,58 (dp,
J=21,2,7,0 T'y, 13H), 1,30 (ddt, J=17,9, 11,6, 5,7 I'u, 49H), 0,88 (t, J=6,8 I'u, 9H). MC: 756,4 m/3 [M+H].

ITpumep 41 - coenunenue 41.

Coenunenue 41: Honnn 8-((2-anetamMuno3 T )(7,7-OMC(OKTHIIOKCH)T€ITHII)aMUHO ) OKTaHOAT

H

\gN\/\N/\/\/\/\g/O\/\/\/\/\
0
0NN

K cmecu coemunenus 36 (1,0 3xB.) B JIXM (0,2 M) mobasmsutu TOA (1,1 3xB.) u oxmaxnaamu no 0°C. o
KarusiM 100asismn anetwnxiopun (1,04 9kB.) u cMechk nepememBany B Tedenue 4 4. [locie 3aBepieHus peax-
IIUIO TACWJIM HACKHIIIEHHBIM PacTBOPOM OMKapOoOHaTa HATPHUS U TPYOKIBI dKkcTparupoBayn JIXM. OO0bennHeHHbBIE
OpPTaHWYECKHE CIOM KOHIEHTPHPOBAIN M OYHUINAIN KOJIOHOYHON Xpomarorpadueil ¢ moaydeHHeM MPOAYKTa B
Buze 6ecrBeTHOro Macia (55%).

'H SIMP (400 MI'u, CDCl3) & 4,44 (t, J=5,7 T, 1H), 4,05 (t, J=6,7 T'u, 2H), 3,55 (dt, J=9,3, 6,7 ', 2H),
3,42-3,37 (m, 2H), 3,35 (d, J=13,8 I', 2H), 2,56 (d, J=48,6 T'u, 5H), 2,29 (t, J=7,5 T'u, 2H), 1,98 (s, 3H), 1,66-
1,41 (m, 15H), 1,41-1,20 (m, 48H), 0,90-0,83 (m, 9H). MC: 740,9 m/3 [M+H].

IIpumep 42 - coequnenne 42.

Coenunenue 42: Honnn 8-((3-aueramuponponi)(7,7-0Mc(OKTHIIOKCH )TETITHIT ) AMHHO ) OKTaHOAT
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CoennHenne 42 CHHTE3UPOBAIN € BBIXOAOM 51% m3 coegmueHus 38 ¢ UCMoIp30BaHNEM crocoba, mpume-
HEMOTO IS coequHeHus 41.

'H SIMP (400 MI'u, CDCl3) & 4,44 (t, J=5,7 T, 1H), 4,05 (t, J=6,7 T'u, 2H), 3,55 (dt, J=9.4, 6,7 ', 2H),
3,39 (dt, J=9,3, 6,7 I'r, 2H), 3,32 (q, J=5,6 I'y, 2H), 2,52 (t, J=6,0 ', 2H), 2,46-2,35 (m, 3H), 2,29 (t, J=7,5 I'L,
2H), 1,93 (s, 3H), 1,68-1,50 (m, 12H), 1,44 (h, J=6,9, 6,1 T'ny, 4H), 1,39-1,21 (m, 45H), 0,92-0,84 (m, 9H). MC:
742,7 m/3 [M+H].

IIpumep 43 - coequnaenune 43.

Coenunenne 43: HOHMN 8-((7,7-0mc(okTHnokcn)rentii)(3-((MeToOKCHKapOOHHIT)aMHHO JIPOIIHII)aMHHO )-
OKTaHOaT
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K cmecu coenunenus 38 (1,0 sxB.) B JIXM (0,2 M) mo6asmsmn TOA (1,1 skB.) m oxnaxgamm go 0°C. ITo
KarsiM no6aswau Metwixiopdopmuar (1,1 9kB.) u cMech nepeMemmBany B TeueHue 4 4. [locie 3aBepiieHus
PCaKIMIO TaCHIIM HACHIIICHHBIM PacTBOPOM OMKapOOHATa HATPHUS W TPHKABI 3kcTparupoBanmu IXM. O0wvenu-
HCHHBIC OPTaHHYCCKUE CIIOM KOHIICHTPUPOBAIU U OYHUIIATIH KOJOHOYHOU XpoMmarorpadueil ¢ mosrydyeHHeM mpo-
IyKTa B BUJIe OeciBeTHOTO Macna (31%).

'H SIMP (400 MTI'ti, CDCly) & 4,45 (t, J=5,7 I'n, 1H), 4,05 (t, J=6,8 T', 2H), 3,64 (s, 3H), 3,55 (dt, J=9,3,
6,7 I'n, 2H), 3,40 (dt, J=9,4, 6,7 I'u, 2H), 3,26 (q, J=6,1 T', 2H), 2,41 (d, J=44,1 'y, 4H), 2,29 (t, J=7,5 ', 2H),
1,68-1,50 (m, 13H), 1,50-1,20 (m, 49H), 0,93-0,83 (m, 9H). MC: 756,0 m/3 [M+H].

[Ipumep 44 - coequnenne 44.

Coenunenne 44: wommn  8-((7,7-6uc(oktunokcu)renTiun)(2-((MeTOKCHKapOOHUIT)aMUHO )ITHII)aMHHO )-
OKTaHOAaT
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Coennnenne 44 CHHTE3UPOBAN C BBIXOAOM 56% n3 coeauHeHUs 36 ¢ HCIOIB30BaHNEM crocoba, mpume-
HSEMOTO ISl COeTuHEeHHUs 43.

'H SIMP (400 MTI't, CDCly) & 4,45 (t, J=5,7 I'ni, 1H), 4,05 (t, J=6,7 T'n, 2H), 3,66 (s, 3H), 3,58-3,50 (m,
2H), 3,40 (dt, J=9.4, 6,7 I'y, 2H), 3,21 (s, 2H), 2,44 (d, J=49,2 T'y, 5H), 2,29 (t, J=7,5 T'y, 2H), 1,65-1,50 (m,
11H), 1,48-1,16 (m, 52H), 0,91-0,83 (m, 9H). MC: 742,4 m/3 [M+H].

[Ipumep 45 - coequnenune 45.

Coenunenwne 45: nHonwmn 8-((7,7-6uc(okTunokcy )renTw)(2-(3-MeTIITypenI0 )3 THI ) aMHUHO JOKTAaHOAT
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K cmecu coenmnenus 36 (1,0 axB.) B Tomyose (0,02 M) nob6asnsim metunu3onuanar (1,4 2xB.). PeakuoHn-
HYI0 cMech niepeMemmmBaiy B Tederue 4 1 pu 23°C. [Tocne 3aBepiieHus: peakMOHHYI0 CMECh pa30aBiIsid BO-
JIOW W TPWKIBI dKkcTparupoBainu JIXM. O0bennHEeHHBIE OPTaHUYECKHE CIION KOHIIECHTPUPOBAIN M OYHUIIAIN KO-
JIOHOYHOH XpomaTorpadueli ¢ morydeHneM npoaykra (23%).

'H SIMP (400 MI'u, CDCly) & 5,20 (s, 1H), 4,45 (t, J=5,7 T'u, 1H), 4,05 (t, J=6,8 T'u, 2H), 3,55 (dt, J=9,3,
6,7 I'n, 2H), 3,40 (dt, J=9,3, 6,7 'y, 2H), 3,27 (d, J=18,4 I', 2H), 2,75 (d, J=4,8 I'y, 3H), 2,54 (d, J=51,5 'y,
5H), 2,29 (t, J=7,5 'y, 2H), 1,67-1,40 (m, 15H), 1,40-1,19 (m, 46H), 0,92-0,84 (m, 9H). MC: 741,3 m/3 [M+H].

IIpumep 46 - coequnenue 46.

Coenunenue 46: Hounn 8-((7,7-6uc(oxTrnokcu)rentin)(3-(3-MeTHITypen 10 )IPOIIHII)aMUHO JOKTaHOAT
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CoennHenne 46 CHHTE3UPOBAIN C BBIXOAOM 24% 13 coeguHeHUs 38 ¢ MCIOIB30BaHKEM crocoba, mpume-
HEMOTO U COeMHEHNs 45.

'H SIMP (400 MI'u, CDCl3) & 4,45 (t, J=5,7 T, 1H), 4,05 (t, J=6,7 I'u, 2H), 3,55 (dt, J=9,3, 6,7 ', 2H),
3,40 (dt, J=9,3, 6,7 ', 2H), 3,25 (h, J=5,0 I'y, 2H), 2,75 (d, J=4,8 I'y, 3H), 2,48 (s, SH), 2,29 (t, J=7,5 'y, 2H),
1,73-1,40 (m, 16H), 1,40-1,19 (m, 44H), 0,92-0,83 (m, 9H). MC: 755,0 m/3 [M+H].

IIpumep 47 - coequnenune 47.

Coenunenuve 47: HOHUI 8—((7I:|7—6I/IC(0KTI/IHOKCI/I)F€HTI/IH)(2-(MeTI/IJICYJIL(bOHaMI/IL[ObTI/IH)aMI/IHO)OKTaHoaT
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K cmecu coemnnenus 36 (1,0 axs.) B IXM (0,25 M) nob6asnsmi MsCl (10 skB.). CMech niepeMentuBaid B
tedenue 15 mun npu 23°C, 3aTeM JABaXKIBI IPOMBIBAIIA BOJOW M KOHIIEHTPUPOBAIN B BakyyMe. OUUCTKa KOJIO-
HOYHOH XpomaTtorpadueil Mo3BoNnIa MOTYIHTh IPOAYKT B Buze OecuiBeTHOTrO octaTka (13%).

'H SIMP (400 MTI', CDCls) & 4,47 (t, J=5,7 T, 1H), 4,08 (t, J=6,8 T'u;, 2H), 3,58 (dt, J=9,3, 6,7 I'n, 2H),
3,42 (dt, J=9.4, 6,7 'y, 2H), 3,22 (s, 1H), 2,98 (s, 3H), 2,60 (d, J=77,4 Ty, 4H), 2,31 (t, J=7,5 T'u, 2H), 1,69-1,42
(m, 15H), 1,42-1,23 (m, 46H), 0,94-0,86 (m, 9H). MC: 762,9 m/3 [M+H].

[Ipumep 48 - coequnenne 48.

Coenunenne  48: wHoHmn  8-((7,7-6uc(okTmiiokcn)rentin)(3-(MeTHICYTb(HOHAMUIO ) IPOITHIT)aMUHO )-
OKTaHOAT

O e T
O N

CoenuHenne 48 CHHTE3UPOBAIN C BBIXOJOM 16% u3 coeauHeHus 38 ¢ HCMOIB30BaHUEM CIoco0a, mpuMe-
HSIEMOTI'0 IJII COeTuHeHMS 47.

'H sSIMP (400 MI'u, CDCls) & 4,44 (t, J=5,6 T'n, 1H), 4,05 (t, J=6,8 I'u, 2H), 3,55 (dt, J=9,3, 6,6 T'n, 2H),
3,43-3,32 (m, 4H), 2,97 (s, 7H), 2,29 (t, J=7,4 T'u, 2H), 2,09 (s, 2H), 1,88-1,50 (m, 15H), 1,43-1,18 (m, 41H),
0,97-0,76 (m, 9H). MC: 776,5 m/3 [M+H].

[Ipumep 49 - coequnenne 49.

Coenunenne 49: nHonmn 8-((2-areTokcHdTIIN)(7,7-0MC(OKTHIIOKCH )TN THII)aMUHO )OKTaHOAT
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K cmecu coequnenus 10 (1,0 sxB.) B mupuauae (10 3xB.) qobasmsuim ykcycHbri anruapun (10 2xB.). Cmech
nepemernuBany npu 23°C B Teuenue 24 4. [locne 3aBepiieHUs peakiuio Tacin 00aBICHUEM BOBI H TPIDKIBI
skctparupoBanu JJXM. OO0beAMHECHHBIC OPTraHUYECKUE CJIOU KOHIICHTPUPOBAIH O] BAKYYMOM U OYHIIATH KO-
JIOHOYHOH XpomaTorpadueii ¢ mosy4yeHreM MpoAyKTa B BuIe OecieTHOro Macina (55%).

'H SIMP (400 MTI'u, CDCl3) & 4,44 (t, J=5,7 T'u, 1H), 4,14 (q, J=5,8, 5.4 ', 2H), 4,05 (t, J=6,8 'y, 2H),
3,55 (dt, J=9,3, 6,7 I't, 2H), 3,39 (dt, J=9,3, 6,7 I't, 2H), 2,74 (s, 2H), 2,49 (s, 4H), 2,28 (t, J=7,5 ['u, 2H), 2,05
(s, 3H), 1,66-1,50 (m, 11H), 1,50-1,39 (m, 4H), 1,39-1,19 (m, 48H), 0,91-0,84 (m, 9H). MC: 727,4 m/3 [M+H].

IIpumep 50 - coequnrenne 50.

Coenunenne 50: HOHHIT 8—&(3-aueTOKCanonHH)U,7-61/1C(0KT1/1J10KCH)renTI/m)aMI/IHo)OKTaHoaT
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Coenunenne 50 cuHTE3MpOBAIN ¢ BBIXOAOM 42% n3 coeguHeHUs 37 ¢ HCMOIB30BaHUEM crocoba, mpume-
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HSIEMOTO 17151 coeAuHeHus 49.

'H SIMP (400 MI'n, CDCly) & 4,45 (t, J=5,7 T'ni, 1H), 4,07 (dt, J=17,3, 6,6 I'i, 4H), 3,55 (dt, J=9,3, 6,6 T',
2H), 3,39 (dt, J=9,3, 6,7 T'u, 2H), 2,42 (d, J=38,1 T'u, SH), 2,28 (t, J=7,5 T'u, 2H), 2,04 (s, 3H), 1,75 (s, 2H),
1,66-1,49 (m, 11H), 1,45-1,21 (m, 52H), 0,91-0,84 (m, 9H). MC: 741,2 m/3 [M+H].

IIpumep 51 - usmepenuns pKa.

pKa Kaxmoro aMHHOJIUIIAIA ONPENEISUId B COOTBETCTBHUHM CO CIOCOOOM, ONMMCAHHBIM B Jayaraman, et al.
(Angewandte Chemie, 2012) co cienyrommMu agantanusaMu. pKa onpemensmy i HCXOTHOTO aMUHOJUIINIA B
3TaHoJie Tpu KoHleHTpanuu 2,94 MM. Jlummug paz6asismu go 100 MmxM B 0,1 M docharnom Oydepe (Boston
Bioproducts), B kotopom pH Haxomwics B muamazoHe 4,5-9,0. IHTEHCHBHOCTH (IIYOPECIICHIIMH HU3MEPSIIH C
WCTIOJIb30BaHUEM JJIMH BOJIH BO30YKIeHUS U u3aydeHus 321 am u 448 am. B Tabm. 2 npepcraBieHsl H3MepEeHUs
pKa i mepedncieHHbIX COeTUHCHUH.

Tabnuma 2
3nauenus pKa

Coennnenne pKA
Coenunenue 1 6,30
Coennnenue 2 6,23
Coenunnenue 3 6,19
Coenunenue 4 7,04
Coenunenue 5 7,08
Coenunenue 6 6,3
Coenunenne 7 6,16
Coenunenue 8 6,37
Coenunenue 9 6,12
Coenunenne 10 6,05
Coenunenue 11 6,35
Coenunenue 12 6,38
Coenunenne 13 6,35
Coenunenue 14 6,46
Coenunenue 15 6,34
Coenunenue 16 6,34
Coenuuenue 17 6,21
Coenunenue 18 6,6
Coenmunenue 19 6.4
Coenunenue 20 5,81
CoennneHue 21 5,99
CoennneHue 22 6,18
Coennnenue 23 6,04
Coennnenue 24 5,95
Coenunenue 25 6.1
Coenvinenue 26 6,19
Coemunenue 27 6.41
Coenunenue 28 6.41
Coenunenne 29 6.54
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Coenunenue 30 6,48
Coenunenue 31 6,47
Coenunenue 32 6,36
Coenunenue 33 6,33
Coenunenne 34 6,47
Coenqunenue 35 6,37
Coenunenue 36 7.2
Coenunenue 37 6.3
Coenunenue 38 7,81
Coenunenne 39 HE OTpeneNeHo
Coenunenue 40 5,71
Coennnenue 41 6,82
Coenunenue 42 7,19
Coenunenue 43 6,02
Coenunenue 44 5,62
Coenunenue 45 HE OIpENeIeHO
Coenunenue 46 7,64
Coenunenue 47 6,93
Coenunenue 48 7,61
Coenunenue 49 5.32
Coenunenue 50 5,45

IIpumep 52 - xommosunmy LNP 17151 peakTHpOBaHUS in Vivo y MBITIIEH.

[Ipenapatel paznuunbix koMno3uui LNP rotoBuinu ¢ amuHoaunuaaMu. B aHanuzax npoueHTHOro peaak-
tupoBanus nedenn y Meinied MPHK Cas9 u xummaeckn moandunuposanHas orPHK 6b1mu cocraBnens: B LNP B
cootHomrenny 1:1 mac./mac. wim 1:2 mac./mac. LNP cocTaBisitoT ¢ KOMIO3UIMEH 3aJaHHOTO MOHU3HPYEMOTO
mumnuna (Harnpumep, amunonunuaa), DSPC, xonecrepuna u I[19I-2k-/IMI” ¢ cootHonmenuem N:P 6,0.

CoctaB LNP - nepexpecTHbIi IOTOK.

LNP nony4anu myTeM cTpyWHOTO CMEIIMBaHUS JIMIIHAA B 3TaHONIE ¢ IByMsi oObeMamu pactBopoB PHK u
OJHMM 00BEMOM BOJBI. JIMMuA B 3TaHOJIE CMEIIMBAIOT YEPe3 y3ed CMEIIMBAHUS C AByMs 00bEMaMU pacTBOpa
PHK. YetBepThlif TOTOK BOJABI CMEIIMBAETCS C BEIXOJAHBIM MOTOKOM y37a depe3 T-obpasHoe coenuuenue. (Cu,
Hanpumep, WO 2016010840, ¢wur. 2.) LNP BoiaepxuBanu B TedeHre | 9 Mpu KOMHATHON TeMIepaType, a 3aTeM
JTOTIOTHUTENFHO pa30aBisuik Bomow (mpubiusnutenpHo 1:1 06/00). PasbaBnernsie LNP koHIIEHTpHUpOBaIH, UC-
TOJIE3YST TAHTEHITHATBHYIO TIOTOYHYIO (DHIIBTPAITNIO, Ha KapTPUIKE C IIIOCKUM JucToM (Sartorius, HOMM 100
k/la) u 3atem 3amensun Oydep myrem auadunsrparmu Ha 50 MM Tpuc, 45 MM NaCl, 5% (mac./06.) caxapo3sl,
pH 7,5 (TSS). AnprepHaTHBHO, OKOHYATENbHEIH 00MeH Oydepa na TSS 3aBepmany ¢ moMonp0 006eccoInBa0-
mux kosoHok PD-10 (GE). [Ipn Heo0X0quMOCTH KOMITO3UINHY KOHIIEHTPHPOBAIN LIEHTPU(PYTUPOBAHUEM C IICH-
TpobexxHpIMH GuibTpaMu Amicon 100 k/la (Millipore). I[TomaydeHnyro cMmech 3ateM (QUIBTPOBAIN C UCIIOIB30-
BauueM 0,2 MkM crepuibHoro ¢uiabTpa. Koneunyro LNP xpanwmnu npu 4°C i -80°C no nanpHenmero uc-
MOJb30BAHUS.

AHanuTnueckoe ucciieqoBanue kommo3uuu LNP.

Jnnamudaeckoe paccessaue cera ("IPC") ucnonp3yercs A ONpeneieHus WHACKCA MOJUIUCTICPCHOCTH
("pdi") u pazmepa LNP no manHOMy packpseiTuio. JIPC n3mepser paccesHie CBeTa, KOTOPO€ BO3HUKAET B pe-
3yJabTaTe BO3ICHCTBHUS Ha oOpaser] ncrouHuka cBeta. Muaexc monmmmucnepcuoct (PDI), kak omnpeaeneHo u3
n3mepenuit JIPC, npencrasnseT coboit pacmpeaeneHue pazMmepa qacTul] (OTHOCUTEIHLHO CPEIHETO pa3Mepa Jac-
THII) B OMYJISIIAN, TIPUYEM COBEPIIICHHO OAHOPOIHAS MOMMyisnus umeeT PDI paBHBIH HYITIO.

DneKkTpoOopeTHIEecKoe paccessHue CBETa MCIOJB3YETCSl Ul XapaKTePHCTHKH IOBEPXHOCTHOTO 3apsja
LNP npu 3agannom pH. IToBepXHOCTHBIHM 3apsn, UIM I3€Ta-MOTEHIHAN, SBJISETCS MEPON BEIMUYHHBI 3IEKTPO-
CTaTHYECKOTO OTTAJIKUBAHUS/TIPUTSDKEHHST MKy YacTHIIaMHU B cycrieH3nu LNP.

@pakIMOHUPOBAHNUE TEUEHHUEM TOJ BIHUSHUEM aCUMMETPUYHOIO CHUJIOBOTO IOMS - MHOTOYTJIOBOE pacces-
Hue cBera (AF4-MALS) ucnions3yercs s pa3feieHusl YacTUIl B KOMITO3UIMY 110 THAPOANHAMUYECKOMY pa-
JIYCY, a 3aTeM Ul U3MEPEHHs MOJEKYJSIPHBIX Macc, THIPOJNHAMHYECKUX PAIHyCOB U CPEIHEKBAIPATHIHBIX
panuycoB (PpaKIMOHHPOBAHHBIX YACTHI. JTO MO3BOJSIET OIEHHBATH MOJIEKYJIIPHO-MACCOBOE PaCIpeelieHHe U
pacmpezeneHne 9acTull 110 pa3Mepy, a TaKKe BTOPHUYHBIE XapaKTEPUCTHUKHU, TaKHe Kak mocTpoeHue bypxapma-
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[IToxmaliepa (OTHOLICHUE CPEIHEKBAIPATHYHOTO 3HAUECHHS pajuyca K THAPOANHAMUYECKOMY pajiycy BO Bpe-
MEHH, KOTOPOE YKa3bIBacT Ha BHYTPEHHIOIO IUIOTHOCTh SJpa YACTHIBI) U TpadHK CpEAHEKBAIPATUIHOW KOH-
dbopmammu (morapudmM CpeaHEKBAIPATHUIHOTO 3HAYCHUS pajuyca OT JioraprudMa MOJNEKYJIIPHOW MacChl, TIe
yTI0BOM KOY(DPUIMEHT MONYyICHHON JTMHEHHON anmpoOKCHUMAIUN JaeT CTETIeHb KOMIIAKTHOCTH B 3aBUCHMOCTH
OT YUTHHEHUS).

AHanu3 TpaekTtopuii nBkeHus HaHodactuil (Nanoparticle tracking analysis - NTA, Malvern Nanosight)
MOJKHO HCIIOJIB30BaTh TSI ONPEACTICHHS PAaCIpeesieH s YacTUIl TI0 pa3Mepy, a TakKKe KOHIICHTPAIWH JaCTHII.
O6pasupr LNP pa30aBisioT COOTBETCTBYIOMAM 00pa30M M HAHOCAT Ha MPEeIMETHOE CTEKIIO MUKpockomna. Kame-
pa pEerHCTpUPYET pacCesHHbIM CBET, KOT/la YacTHIbl MeUIeHHO AnddyHAUpYOT yepes moie 3peHus. [locne 3a-
MUCH BUJICO MPH MOMOIIY aHAIN3a TPACKTOPHUU JBIKCHUS HAHOYACTHII BUICO 00pabaThIBACTCS, OTCICIKUBAS
MUKCENN ¥ BBMHCIAA Kodpdunnent audpdysun. I1oT koaddunuent muddy3un MoxeT ObITh NpeoOdpa3oBaH B
THUIPOAMHAMHYCCKUH paanyc yacTUlbl. [IpuOop TakkKe MOJACYUTHIBACT KOTUICCTBO OTJACIBHBIX YACTHII, IIOACYH-
TaHHBIX B aHAJIN3€, YTOOBI ONPEACIUTD KOHLEHTPAIMIO YaCTHII.

Kpnoanexkrponnast Mukpockonus ("kpruo-OM") MokeT OBITh HCHOJIB30BaHA sl OIPEIeNICHNs] pa3Mepa va-
CTHI], MOP(OJIOTHH B CTPYKTYPHBIX XapakTepucTuk LNP.

AHanmu3 aunuIHoro coctaBa LNP MOXHO ONpeneNuTh ¢ MOMOIIBIO JKUIKOCTHON XpoMmaTorpaduu ¢ mocie-
IyroTIen netekiueit 3apshkennoro a’posons (LC-CAD). JlaHHBIH aHamu3 MOKeT 00ecTiednuTh CpaBHeHNE (DaKTH-
YECKOT0 COICPIKaHuUs JTUMHUIOB C TEOPETHUECKUM COACPKaHHEM JINITHIOB.

Komnoszunuu LNP aHanu3upyroT Ha NpeAMET CpeIHEro pasMepa YacTHIl, WHJIEKCAa MOJIUIUCIIEPCHOCTH
(pdi), obmero conepxanns PHK, addexrnBrocTn nHkancymsiiuu PHK u n3era-norennumana. Kommosuiun LNP
MOXHO JIOTIOJTHUTENILHO 0XapaKTepru30BaTh ¢ MOMOMIBI0 aHanu3a qunuaoB, AF4-MALS, NTA w/nimn kpro-OM.
Cpennuit pa3Mep 4acTuIl ¥ MOJIMIUCIIEPCHOCTh U3MEPSIIOT ¢ TIOMOIIBIO AMHaMU4eckoro paccesHus ceera (JJPC)
¢ ucnosb3oBaHueM npudopa Malvern Zetasizer DLS. O6pasust LNP pasz6asnsu 6ydepom ©CB nepen uzmepe-
HueM nipu nomoiy JIPC. Hapsany co cpeaHeuucnoBeIM nuameTpoM H pdi OBII 3aperHCTpHpOBaH Z-CpeaHUH
JIMaMeTp, KOTOPBIA NpeACTaBIsieT co00i M3MepeHHe CpeIHero pasMepa 4YacTHI] Ha OCHOBE WHTEHCHBHOCTH.
TIpuGop Malvern Zetasizer Taxke HCIIONB3yeTCs U H3MepeHus n3era-noreHuana LNP. O6pasubl pa3daBisior
1:17 (50 mxut va 800 mxi) B 0,1X ®CB, pH 7,4 nmepen namepeHuem.

Amnanus Ha ocHoBe (uyopecuenuun (Ribogreen®, ThermoFisher Scientific) ucnonszyercs anst onpexene-
Hus koHNeHTpanuu oomelr PHK u cBobomnoit PHK. DddexTuBHOCTh MHKANCYISIAA PaccUUTHIBAIOT Kak (O0-
mrass PHK - Ceo6oanas PHK)/O6mas PHK. O6pa3nsr LNP pa30aBisioT cOOTBETCTBYIOIIUM oOpa3oM 1x Oyde-
pom TE, conepxamnrum 0,2% Triton-X 100, aus onpenenenns odmeit PHK win 1x 6ydepom TE mnst onpenerne-
Hust cBoOoaHOM PHK. CranmapTHBIE KpUBBIE TIOIYYAIOT C UCIIOJIb30BaHUEM HCxoHOTo pactBopa PHK, ncmois-
3yeMOTro /I COCTaBJICHHsI KOMIO3UINH, 1 pazbasieHHoro B 1x oydepe TE +/-0,2% Triton-X 100. Pa3basnen-
HbII kpacutens RiboGreen® (B cOOTBETCTBUH ¢ MHCTPYKIMSIMH IPOU3BOIUTEIS) 3aT€M JOOABIAIOT K KaXIOMY
W3 CTaHJapTOB U 0OPa3I[OB M OCTABISIOT I HHKYOAIIMH B Te€UYCHUE MPUOIM3UTENsHO 10 MUH TpU KOMHATHON
TEMITEpaType B OTCYTCTBHE CBeTa. MUKpOIUIAaHIITETHRIN punep SpectraMax M5 (Molecular Devices) ucmonb-
3YIOT JUI CUMUTHIBAHUS 00pa3IoB C JIMHAMHU BOJH BO30YKICHHS, aBTOMAaTHIECKOW OTCEUKH M M3ITYUCHHUS, PaB-
HeiMH 488 HM, 515 HM U 525 M, cooTBeTcTBeHHO. O6myto PHK u cBob6omuyro PHK omnpenenstor mo coorset-
CTBYIOIINM CTaHJAPTHBIM KPUBBIM.

D dexTrBHOCT HHKANCYISIIUK paccunThiBatoT kak (O6mas PHK - CBobonnas PHK)/O6mas PHK. Ty ke
MpOoLEypPY MOKHO HCIOJIB30BATH VISl ONpeesieHnst 3 QEKTUBHOCTH MHKAICYISIIMY KOMIIOHEHTa Ipy3a Ha oc-
HoBe JIHK. Jns ogHomenoueuno#t JJHK moxHO mcmonb3oBath kKpacutenb Oligreen, a ams ABYXIENOYCYHOU
JHK - xpacutens Picogreen.

AF4-MALS ucnonp3yercst A aHAIU3a paclpeesIeHus 10 MOJEKYIIpHBIM MaccaM U pa3MepaM 4acTHLL, a
TaKXKe BTOPUYHBIX CTATUCTHYECKUX AAHHBIX U3 3TUX pacueToB. LNP pa30aBisroT COOTBETCTBYIOIINM 00pa3oM H
BBOJAT B pazaessioniuii kanan AF4 ¢ wmcrmonb3oBaHreM aBTOMATHYECKOTO MpobooTdoopHuka BOXX, rae onn
(hOoKyCHPYIOTCS, a 3aTeM DIIIOUPYIOTCA AKCIOHCHIMAIGHBIM TPAJANEHTOM B ITEPEKPECTHOM ITOTOKE Yepe3 KaHal.
Bes sxuakocTh mpuBoaAnTCA B eiicTBUe HacocoM BOXKX u nmpubopom Wyatt Eclipse. HacTuirsl, ammonpyromuecs
u3 kaHana AF4, mpoxomst gepe3 Y @-neTekTop, AETEKTOP MHOTOYTIIOBOTO JIA3€PHOTO CBETOPACCESHUS, IETEKTOP
KBa3WyIMPYyroro paccesHus cBeTa W AU depeHIHanbHbI pedpakToMeTpuueckuii petektop. HeobpaboTaHHbIe
JaHHBIE 00pabaTHIBAIOT C UCIIOJIB30BaHHEM Mojesu Jlebast it onpeeneHust MOJIEKYJIIPHOH Macchl U CpeHe-
KBa/IPaTUYHOTO pajilyca U3 CUTHAJIOB JIETEKTOpA.

Jlunuansie komnonenTsl B LNP konudecTBEHHO aHAIM3UPYIOT ¢ momolnsio BOXKX ¢ npucoenuHeHHBIM
JIETEKTOPOM 3apsDKEHHBIX asposoneid (charged aerosol detector - CAD). Xpomarorpadudeckoe pasznencHue 4
JIUIATHBIX KOMIIOHCHTOB JIOCTHTAIOT € MOMOIIBI0 o0pameHHo-(hazoBoit BOYXKX. CAD npezacrasiser coboi pas-
pyLIaomuii Macc-IeTeKTOp, KOTOPHIl 0OHApyKMBAET BCE HENETy4YHe COCAMHEHNUS, U CUTHAJ SIBJISICTCS] IOCTOSH-
HBIM HE3aBHCHMO OT CTPYKTYPHI aHAIIUTA.

I'py3st MPHK Cas9 u rPHK.

I'py3 MPHK Cas9 monydanm myTeM TpaHCKPHIIIWHU in vitro KammupoBaHHas ¥ TOTHAACHUIUPOBAHHAS
MPHK Cas9, conepxamas 1X NLS (SEQ ID NO: 3) nnm mociieoBarenbHOCTh U3 Tadi. 24 PCT/US2019/053423
(KoTOpas BKIIOUEHA B TAHHBIM JOKYMEHT MOCPEICTBOM CCHUIKH), OblIa TIOTydeHa TPAHCKPHUIIIIAEH in vitro ¢ uc-

-63 -



045069

NOJb30BaHUEM JMHeapu3oBaHHoW miasmuaHoi JIHK-marpunst u T7 PHK-nonumepassl. Hanpumep, mnazmua-
Has JIHK, coxepsxanias npomortop T7 n obnacts mosmu(A/T) pasmepom 100 HyKI€OTHIOB, MOXET OBITH JINHEA-
puzoBaHa myteM uHKYyOarmu npu 37°C B Teuenue 2 9 ¢ momomibio Xbal B crnemyrommux ycmoBusax: 200 HIr/MKIT
wrasmusl, 2 en/mMra Xbal (NEB) n 1x peakunonustit 0ygep. Xbal MoXHO MHAKTHBHPOBAaTh HArpEBaHUEM pEak-
1mMoHHOH cMecHu mpu 65°C B Teuenue 20 muH. JImHeapu3oBaHHAS MIa3MHUa MOXKET OBITh OYHIIIEHA OT (EePMEH-
TOB U Oy(epHBIX COJIEH ¢ MCITOb30BAaHUEM MAaKCH CIIMH-KOJIOHKHU ¢ cuimkareneM (Epoch Life Sciences) u mpo-
aHAM3UPOBaHA C TIOMOIIBIO arapo3HOTO TeJls IS MOATBEepKIeHUs nuHeapu3anuu. Peakiuio IVT ¢ oO6paszosa-
HueM momuduiupoBanHoit MPHK Cas9 MoxHO MpoBOAuTh ImyTeM MHKyOaruu npu 37°C B TedeHue 4 4 B ciie-
IYIOIIHUX YCIOBHAX: S0 Hr/MKI TUHeapru30BaHHOU TazMuzpl; mo 2 MM kaxmoro n3 GTP, ATP, CTP u NI-
metmt niceBao-UTP (Trilink); 10 MM ARCA (Trilink); 5 en/mMxn T7 PHK-nomumepasst (NEB); 1 ex/mMkn uHTH-
outopa meimHONH PHKa3zer (NEB); 0,004 ex/min Heopranudeckoit nmupodocdarassl E.coli (NEB) u 1x peakmm-
onnblil Oydep. [locne nukybanuu B Teuenune 4 u nobasnsimu JHKazy TURBO (ThermoFisher) nmo xoneunoi
koHueHnrparmu 0,01 ex/MKI M peakIMOHHYIO cMech MHKYOMPOBAJIM B TEUCHHE JOTOJHHUTENBHBIX 30 MUH /IS
ynanenus matpuilsl JJHK. MPHK Cas9 ounmanu meronom ocaxaenus LiCl. orPHK (manmpumep, G650; SEQ ID
NO: 2) cMHTEe3UpOBAIN XMMUYECKUM IIyTEM M HE00s3aTeIHHO MOTyYand OT KOMMEPUYECKOTO MOCTABIINKA.

LNP.

Ot LNP cocraisuii B cootHomeHuu 1:1 mo macce oguHouyHoit ruoBoit PHK u MPHK Cas9. Mosnsipabie
KOHIICHTPAIlMH JINIUIOB B JUNHIHOM KommnoHeHTe LNP BreIpakaroTcsi B MOJBHBIX % aMHUHOJHIIH-
na/DSPC/xonectepuna/IIo-2k-JIMI’, nampumep, 50/10/38,5/1,5. Koneunbie LNP ObuTH OXapaKTepU30BaHBI
U ompeneneHust Y(PGEKTHBHOCTH HHKATICYJISAINH, WHIACKCA MOJHINCIEPCHOCTH M CPEJHETO pa3Mepa YacTHIl
COTJIACHO AHAJIMTHYECKHM CII0CO0aM, IPEICTABICHHBIM BEHIMIE. AHAJIN3 CPEAHEr0 pa3Mepa YacTHII, ITOJIAINC-
nepcaocTH (PDI), o6mero conepkanus PHK u a¢dexruBHOCTH HKancynsaiuu PHK npuBenen B Taou. 3.

Tabnmma 3
AHanmn3 KOMITO3UINT

Yucn.
Z-cpen.
Honusupyempilii [KoHL. Hukancyns cpen.
Komnozuuus pasmep |[PDI
JTUIAL (Mr/von) | uwst (%) pazmep
(Em)
(e
Coenunenne 19 50/9/38/3 1 98 82,71 0,056 64,97
Coenunnenue 1 50/10/38,5/1,5 0.5 98 79,49 0,105 57,04
CoenuHeHne 2 50/10/38,5/1,5 0.5 98 79.89 0,068 59,46
Coenunenne 3 50/10/38,5/1,5 0,5 98 75,79 0,056 57.41
CoenuHeHne 5 50/10/38,5/1,5 0,5 98 83,93 0,099 59,69
Coennnenne 6 50/10/38,5/1,5 0.5 99 78,59 0,075 58,17

CtpykTypa u crnocob cuaTe3a coenuueHus 19 packpwitel B US 2017/0196809 Al, KOTOPBIH MOIHOCTHIO
BKJTIOYCH B IaHHBIN TOKYMEHT.

LNP BBOmMIM MBIIIaM B OAHOKpaTHOH f03¢e 0,1 MI/KT, ecniu He yka3aHo uHoe, U reHoMHyro JIHK BbIens-
mm 11 adanu3a NGS, Kak onmrcaHo HIKE.

JloctaBka LNP in vivo.

B kaxxnoM uccienoBaHUM UCIONb30Banu caMok Mbimeit CD-1 B Bo3pacte 6-10 Henenb. JKUBOTHBIX B3Be-
MIMBajJH U TPYINIAPOBATH B COOTBETCTBUU C MAcCOW Tella Ui MPUTOTOBJICHUS TO3HMPOBOYHBIX PACTBOPOB Ha
OCHOBE cpeHerpynnoBoi Maccel. LNP BBommin uepes jaTepalibHyl0 XBOCTOBYIO BeHY B o0beMe 0,2 M Ha Ku-
BOTHOE (TIpuOnm3uTenbHo 10 MIT Ha KujIorpaMm Macchl Tena). [Tocne BBeIeHUS H03bI )KUBOTHBIX MEPUOTUYCCKU
HAOJIOIa M Ha TpeaMeT MOOOYHBIX 3(h()EKTOB B TEUCHHUE IO MEHBIICH Mepe 24 4 mociie BBeACHUsS 03Bl JKu-
BOTHBIX YMEPIIBILUTH Yepe3 6 win 7 JHEH MyTeM 0O0CCKPOBIMBAHUS ITOCPEACTBOM IYHKIHH CEpIla MO H30-
(bmypanoBoii anecteznel. KpoBs coOmpanu B mpOOUPKH I OTACIEHUS CHIBOPOTKU WJIM B POOUPKH, COJIEprKa-
mwe 3a0y(epeHHbIN pacTBOp LUTpaTa HATPHS, [T MOTYICHUS TUIA3MBl, KaK OIIMCAaHO B JaHHOM JoKyMmeHte. s
WCCIICTIOBAaHUM, BKITIOYAIONINX B CE0Sl PeIaKTHPOBAHHE in Vivo, Y Ka)I0T0 JKUBOTHOT'O OTOMpAN TKaHb TIEUCHU
I BeIAeneHus u anannza JIHK.

KoropTs! Mplmiei m3Mepsuti Ha IpeIMeT PeJaKTHPOBAHUS ITEYCHH C TIOMOIIBI0 CEKBEHHUPOBAHUS CIIEIYIO-
mero nmokonenus (Next-Generation Sequencing - NGS).

CekBeHHPOBaHNE HOBOT'O MOKOJICHUSI.

Bkpatie, Ui KOMHMYECTBEHHOTO OMPEACICHUS dPPEKTHBHOCTH PEIAKTUPOBAHHS B IIEJICBOM YYaCTKE Te-
HOMa BhIeIsLIH reHoMHYI0 JIHK 1 rcmonp30Bamy riry0okoe CeKBEHUPOBAHKE TS BBISIBIICHUS HAJTHMYUS BCTABOK
U JIeNelnil, BHECCHHBIX TPU PEIaKTUPOBAHUH T'CHOB.

[paiimepsr st TP xoHCTpyHpoBanu BOKpYT LiesieBOro cairta (Hampumep, B2M) u mpencTaBisioniyro
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uHTepec obnacTe reHomMa amrumduuuposaid. Jononmaurensuyto 1P npoBoauian B cOOTBETCTBUH C IMPOTOKO-
namu nponsBoautens (Illumina) s no6aBIeHUsT HEOOXOANMBIX XMMUYECKIX KOMIIOHEHTOB JIsl CEKBEHUPOBa-
HUs. AMIUTHKOHBI cCekBeHHpoBa Ha npubdope [llumina MiSeq. [IpoureHuss ObUTH BEIPOBHEHBI MO STAJIOHHOMY
TeHOMY ueroBeka (Hampumep, hg38) mocie UCKIIOUeHHs TeX, KOTOphIe UMENM HU3KUe Oautel kadectsa. Ilomy-
qeHHbIe (halibl, CoMeprKalIre MPOUTEHHS, ObUTH KapTHPOBAHBI C STATOHHBIM TeHoMoM ((datiinst BAM), Tae Obpumn
BBIOpaHBI IPOYTCHHUS, KOTOPBIE MEPEKPHIBAIIH MPEICTABIITIONIYI0O HHTEPEC LENEBYI0 00JIacTh, M OBIIIO paccumTa-
HO YHCJIO TPOYTCHHUH AWKOTO THIA MO CPAaBHEHUIO C YUCIOM MPOYTEHWH, COAEPXKALINX BCTaBKY, 3aMCHY WIIH
JETICTHIO.

[MpoueHt penakTupoBanus (Harpumep, ">3PPEKTUBHOCTh PEJAKTUPOBAHUS" WK "TIPOLIEHTHOE PElIaKTHPO-
BaHMe") ornpezensercs Kak o01iee KOJMUeCTBO IPOUYTECHHH MOCIeI0BATEILHOCTH CO BCTABKAMH HJIH JIEJICIIASMH
10 OTHOILIECHHUIO K 00IIeMy KOJIMYECTBY IPOYTEHHH ITOCIIEJ0BATEIbHOCTH, BKIIIOYAsH IUKUH THIL.

Ha ¢wur. 1 nokazan npoueHT peqakTUpOBaHUs B IEYSHN MBIIIH, U3MEpeHHbIH ¢ momoinsio NGS. Kak noka-
3aHO Ha ¢ur. 1 u B Ta0J. 4, IPOLEHT peAaKTUPOBAHUS in Vivo BapbHupyeTcst oT okoso 8% mo 6onee 35% penak-
THUPOBaHUS NICYCHU.

Tabmuma 4
DddexTuBHOCTD penakTupoBanus B2M B riedeHn MbImm
CrannaptHoe Konuuectso 0bpasos
VYcnosne Penaxruposanue (%) | oTkinoHeHue (n)
TSS 0,0 0,1 5
Coenunenne 19 12,0 3,2 4
Coenunenue 1 36,8 7,0 5
Coenunenue 2 17,7 29 5
Coenunenue 3 8,8 2,0 5
Coenunenune 5 13,2 2,7 5
Coenunenune 6 8.2 1,8 5

IMpumep 53 - adpdexT 1036 NpU pelaKTUPOBAHUH B TICUCHHU.

JIyist OlleHKH MacITabUpyeMOCTH J03UPOBaHMS HKCIIEPUMEHT J103a-0TBET IPOBOJIIIH in VIVO C COeIUHEe-
auem 1. MPHK Cas9 u3 nmpumepa 52 Owiia coctaBnena B Buae LNP ¢ runoBoit PHK, Hanenennoit mibo va TTR
(G282; SEQ ID NO: 1), nu6o Ha B2M (G650; SEQ ID NO: 2). Ot LNP 65171 cOCTaBiI€HBI B COOTHOIIEHUH 1:1
o Macce oxuHouHOM TuaoBoii PHK m MPHK Cas9. LNP Oblu cocTaBleHbI ¢ UCIIOIb30BAaHUEM TPOIEAYPHI TIe-
PEKPECTHOTO TIOTOKA C KOMIIO3UIIMSAMH, Kak onucaHo B Ta0i1. 5. Bce LNP umenun cootnomenue N:P paBHoe 6,0 u
OBUTH HCTIONF30BaHBI B KOHIICHTPALWH, ONMHMCAHHON B Tabj. 5, mocie KOHIEHTPUPOBAHHSA C HCIIOIH30BAHHUEM
dumpTpoB Amicon PD-10 (GE Healthcare) B cimydae He0OX0AUMOCTH.

Kommosuiuun LNP ananm3upoBanu Ha MpeaMeET CPEIHETO pa3Mepa 4acTull, moymaucnepcaocta (pdi), 00-
mero conepxxanus PHK u appexrnBHOCTH MEKancysnun PHK, kak onmcano B npumepe 52.

Amnanus cpenHero pa3mepa yactui, noauaucnepcaoctu (PDI), odmero conepxxanus PHK n addexrurHO-
ctu naKancyisinun PHK npusenen B ta6i. 5.

Tab6numa 5
AHanu3 KOMITO3UIIH
Z- Ynuca.
HNukanc
Honmmupyem Konuenrpan |cpen. cpen.
Komnoszunus yasinus [rPHK PDI
bl JIMITHA ‘ ust (Mr/ma) | pa3me pazme
(%)
p (am) p (am)
CoennHeHne
19 50/9/38/3 99 G232 0,05 79,83 10,015 62,86
Coenunenue
19 50/9/38/3 98 G650 1 82,71 10,056 64,97
CoennHenne
| 50/10/38,5/1,5 |97 G232 0,043 75,77 10,008 [61,19
Coenunenue 1 [50/10/38,5/1,5 |98 G650 0,593 80,96 (0,028 165,11

Camkam mbimieir CD-1 B/B BBogmu 103y 0,1 mr/kr wium 0,3 mr/kr. Yepes 6 aHEH mociie BBEACHUS JO3bI
SKUBOTHBIX YMEPUIBJISUIU. J{JIs1 )KUBOTHBIX, KOTOphIM BBoAMIU 03y TTR, nHanenennoro na G282, mpousBoauin
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3a00p KpoBH W nedyeHn U u3Mepsuii TTR B ChIBOpOTKE M pefakTHpOBaHME. Y >KHBOTHBIX, KOTOPBIM BBOJMIIN
no3y B2M, nanenennoro na G650, npousBoamiy 3a00p MedeHH ¥ U3MEPSUTN pelaKTHPOBaHHUE.

HN®DA tpanctupernna (TTR)

KpoBb oTOWMpanu M BBIACISAIN CHIBOPOTKY, Kak ykazaHo. OOmiue ypoBHU MbIIMHOTO TTR B ChIBOpOTKE
OTIPEJICIISIITN C UCTIONb30BaHueM Haoopa st MDA MeImumHOTO Npeans0yMuHa (Tpanctupetnna) (Aviva Systems
Biology, xat. OKIA00111). Bkpartiie, CBIBOPOTKH CepuitHO pa30aBisuii pa3dbaBuTeneM oOpasmnoB U3 Habopa 10
koHewHoro passeaeHus B 10000 pa3 ans go3s1 0,1 mr/kr u B 2500 pa3 ms 10361 0,3 Mr/kr. 3aTem pa30aBiIeHHBIH
oOpazern no0aBisny B maHmeTs! it MDA, mocie 4ero npoBOAMIIM aHAIN3 B COOTBETCTBUY C YKa3aHUAMH.

B tabn. 6 u Ha ¢ur. 2A-2C nokaszans! pe3ynsTarsl pegakrupoBanus TTR B neuenn u yposaeit TTR B chI-
BopoTke. CocTaBbl coenmHeHust | moka3anu Oosiee BbICOKOoe penaktuposanne TTR B medenu, uem coCTaBbI cO-
eauHenus 19, mpu xaxnoi nose. CocraB coequneHus 1 mokasan penakrtupoBanue TTR B quamaszone 55-60%
kak npu go3e 0,1 Mr/kr Tak u npu no3e 0,3 MI/Kr, 4To yKa3piBaeT Ha 3P (PEKTUBHOCTh MPH HU3KHUX J03aX.

Tabmmma 6
PenaxtupoBanue TTR B neuenu u ypoBau TTR B cbIBOPOTKE [UI 3aBUCUMOCTH JJ03a-OTBET
Crangapr
Cranpap
CrannapTHOE HOE
IPenaxkTupo| TIR B THOE
Josa OTKJIOHEHHE OTKJIOHEH Konuuectso
Ycnosue BaHNE CBIBOPOTKE TSS |oTkOHE
(Mr/kr) penaKTHpoBa ne TTR B obpasIios (n)
TTR (%) (MKr/m) HHE
nus TTR CBIBOPOTK
%TSS
e

TSS 0.1 0.1 71 0 00 2 5
CoenunHeHne

0,1 13,8 3.9 55 28 85 7 5

19

Coenunenne,

0,3 45,9 7,8 55 103 3 3 4

19

CoenuHeHue

) 0.1 55.4 4.8 19 82 5 1 5
CoenmuHenne,

. 0,3 59,3 6,5 5 8 5 2 5

B tabn. 7 u Ha ¢ur. 3 mokazaHbl pe3ynbTaThl peAakTupoBanus B2M B meuenu. CoequHenue 1 mokaszaio
Oonee BbICOKOE penaktupoBanne B2M B medenwn, uem coenuHeHue 19, mpu kaxmoi mo3e. Coemunenue 1 u co-
equHeHne 19 3HaAYUTENLHO YBEIMUUBAIHN penaktupoBanne B2M B meuenun mexay no3amu 0,1 mr/xr u 0,3 MT/KT.

Ta6numa 7
PenaktupoBanne B2M B neueHu A1t 3aBUCUMOCTH J1033-0TBET

Penaxtuposanue | CranmapTHoe Konuuectso
Ycnosue Hosa (mr/kr) | (%) OTKJIOHEHHE obpasuos (n)
TSS 0,1 0,1 5
Coenunenue 19 | 0,1 25,5 10,1
Coenunenue 19 | 0,3 43,4 10,1 5
Coenunenue 1 0.1 41,0 9,0 5
Coenunenue 1 0,3 62,9 2.3 5

ITpumep 54 - penaktupoanue B2M B neueHr MbIIK KOMIIO3UIUAMH, COAEPKAIIUMU COeIUHEHNUE 4.

PenaktupoBaHne OICHWBAIN C UCTIOIB30BAaHUEM PA3IMIHBIX 103 U KOHIEeHTparui 131 -munumaoB B KoM-
o3uIUsX, coaepkanux coenuaenne 4. MPHK Cas9, ommcannas B mpumepe 52, Obl1a coctaBieHa B Bune LNP ¢
runoBoit PHK, nanenennoit va B2M (G650; SEQ ID NO: 2). Otu LNP cocrapinsiimu B cooTHOmenunn 1:1 mo mac-
ce omuHouyHOU THnoBo PHK n MPHK Cas9. LNP Obumn cocTaBieHBI C HCIIOJIB30BAHUEM MPOLEAYPHI TIepeKpe-
CTHOTO TIOTOKa C KOMITO3UIIMSMH, Kak omucaHo B Tabi. 8. Bce LNP umenu cootnomenune N:P paBHoe 6,0. Bee
LNP xonnentpupoBanu ¢ ucrnoibszoBanueM puistpoB Amicon PD-10 (GE Healthcare) w/unm TaHreHIHATBLHOM
MOTOYHOH (MIBTPALIMM ¥ UCIIOJIB30BAJIN B KOHIIEHTPALINH, OITUCAaHHOI B TalII. 8.

Kommosuuu LNP aHanm3upoBasii Ha IpeaMET CpeHero pasMepa 4acTull, moauaucrnepcHocta (pdi), 00-
mero conepxxanus PHK u apdpexrnBHOCTH MEKancysinun PHK, kak onmcano B npumepe 52.

Amnanus cpenHero pasmepa yactul, noauaucnepcaoctu (PDI), oomero conepxxanus PHK n addexrurHO-
ctu naKancyisinun PHK npusenen B ta6i. 8.
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Tabnuma 8
Ananus KOMITO3HIIMHN
Honuznpyembrit Konn. |Huxancyns | Z-cpen. Yucn. cpexn.
Komnozumus PDI
JTHITHT (Mr/mn) | ous (%) pasmep (HM) pasmep (HM)
Coenunenne 19 |50/9/38/3 1 08 82,71 0,056 |64,97
Coennnenne 4 50/10/38,5/1,5 0,5 97 77,33 0,056 58,43

Camkam meimeit CD-1 B/B BBogwm o3y 0,1 mr/kr wnm 0,3 mr/kr. Uepe3 7 mHel mocie BBEACHUS JTO3bI
JKUBOTHBIX YMEPIIBIISLTH, TPOU3BOIMIIH 3200 MEUCHH M M3MEPSIIN pelakTupoBanue ¢ momonisio NGS. B tabim.
9 u Ha ¢ur. 4 mokazaHbl pe3yNbTaThl penakTupoBanus B2M B meuenun. Kommnosunmu, coaepxamuye coeTnHEHNE
4, IOKa3aJId MOBBIMIEHHOE PelakTHpoBaHue MmMpH no3e 0,3 MI/KT 1Mo cpaBHEHHUIO ¢ 1030# 0,1 MI/KT, KaKk U CpaBHH-
TeIbHAs KOMIIO3UIIMS coequuenus 19.

Tab6numa 9
PenaktupoBanrie B2M B nieueHr MBI C HCIIOJIB30BAHUEM COeIMHEHUS 4

VYenosue Iosa (mr/kr) % CranpapTtHoe Konuuecrso

PEAAKTUPOBAHUS | OTKIIOHEHHE o6pasLos (n)
TSS - 0 0 5
Coenunenne 19 | 0,1 13 6 5
Coenunenue 19 | 0,3 44 15 5
Coenunenue 4 0,1 29 6 5
Coenunenue 4 0.3 57 7 5

IIpumep 55 - penaxtupoBanue TTR B neueHu MbIIu.

PenaktupoBanue olleHUBAJIOCH AJs AONOJHUTENbHBIX KoMno3unuil. MPHK Cas9, omrcannyio B mpumepe
52, cocrasmusinu B Bune LNP ¢ runosoit PHK, nanenennoit Ha TTR (G282; SEQ ID NO: 1). Ot LNP cocrapns-
mu B cootHomeHuu 1:1 o macce onuHouno# rumoBoir PHK 1 MPHK Cas9. LNP 6butn cocTaBlieHBI ¢ UCTIONB30-
BaHUEM MPOIICTYPHI IEPEKPECTHOTO TTOTOKA, KaK OMMMUCAHO B MPUMEPE 52, ¢ KOMIIO3UIUSIMHU, KaK OMMCAaHO B Ta0JI.
10. Bce LNP umenn coornomenne N:P paBaoe 6,0. LNP ncrons3oBanyu B KOHIEHTpaLWH, OMHCAHHOM B TalJI.
10. Kommosunuu LNP ananusupoBany Ha npeaMET CpEeAHEro pa3Mepa JacTul, noymaucnepcHocTy (pdi), obre-
ro copepxannst PHK u adppextuBHOCTH Mukancymsunun PHK, kak onrcano B mpumepe 52.

AHanu3 cpemHero pazmepa gactull, nomuaucrnepcHocty (PDI), obmero conepxkanns PHK u addexktuBHO-
ctu nHKancyssun PHK npusenen B Tabmn. 10.

Tab6muma 10
AHanu3 KOMIO3UIIUU

Z-cpen.

Honusupyemsiit Konm. Hukancyn Yucn.  cpen.
Komnosunus ) pasmep PDI

JIATTH (mr/mn) | siawst (%) pasmep (HM)

(1m)
Coenunenue 19 |50/9/38/3 0,062 98 81,76 0,025 164,95
Coenunenue 1 | 50/10/38,5/1,5 0,057 97 69,94 0,05 [55.38
Coenmuenne 7 | 50/10/38,5/1,5 0,065 92 74,45 0,065 (55,7
Coeaunenue 8 50/10/38,5/1,5 0,058 84 87.86 0,085 60,2
Coenunenne 10 |50/10/38,5/1,5 [0,069 95 72,36 0,049 [55,72

Camkam wmbimedt CD-1 B/B BBommimm o3y 0,1 mr/kr. Yepes 7 mHed mocie BBeIEHHsS I03bI )KMBOTHBIX
ymepusisuin. [IpousBoaunu 3abop kpoBu 1 medeHd, a TTR B CHIBOPOTKE M pefakTHPOBaHHE HM3MEPSUIH, Kak
omucaHo Beiie. B Tadin. 11 n Ha ¢ur. 5 nokasansl pe3ynbraTsl penaktupoBanus TTR B neuenu u yposueit TTR
B CBIBOPOTKE.
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Tabmuma 11
Yeaos | % CranaaptHoe Komuuecrso | TTR | CO | TTR
ue penakTu | OTKJIOHEHHE o0pasLos B TTR |B Konu
pPOBaHus | PENAKTUPOBAHUS (n) CHIBO | B ceiBo | C | 4yecTB

potk | cbiBO | potk | O | o
e poTK | e % | obpas
(Mkr/ | e (%T | TS | uos
MIT) SS) |S |

TSS 0 0 5 1136 | 159 | 100 |14 |5

Coemu | 29 5 5

HEHHe

19 528 | 231 |46 20 |5

Coemu | 43 5 5

HEHHUue

1 391 |80 34 7 |5

Coenu | 50 4 5 234 | 54 21 5 |4

HeHHe

7

Coenu |43 8 5

HEHUe

8 387 |83 34 7 |5

Coenu | 50 7 5

HeHHe

10 206 [46 |18 |4 |4

Kaxnprit amuaommnug ¢popmyist (1) mnmu popmynst (1), ncrneitanHelid B 5TOM NpUMepe, OKa3all peaaKkTh-
posanne TTR npubnusurensno 40-50% c cooTBeTCTBYIOIUM CHIDKeHHEM ypoBHei TTR B ceiBopoTke Ha mpH-
ommurensHo 80%. Ot LNP BBHIrOAHO OTIIMYAIHCH OT ATAIOHHBIX.

IIpumep 56 - penaktupoBanue TTR B meueHN MBITIIH.

PenaktrpoBanne OIEHUBAIOCH TSI JOTOJTHATEIBHBIX cocTaBoB amuHosmnuaoB. MPHK Cas9 u3 mpumepa
52 cocraBmsua B Bune LNP ¢ runosoit PHK, nanenennoit Ha TTR (G282; SEQ ID NO: 1). LNP 6butm coctaB-
JICHBI C UCIIOJIB30BAaHUEM IIPOIETYPHI IIEPEKPECTHOTO MOTOKA, KaK OMHCAHO B MpHMEpe 52, ¢ KOMIIO3HULUSIMH,
Kak omucano B Ta0y. 12. Bce LNP umenu cootHomenue N:P paBHoe 6,0. LNP ncmons30Bainy B KOHIEHTpAUN
okono 0,06 mr/mi. CocraBel LNP ananusupoBanu Ha nmpeaMeT CpeHero pasMepa 4acTull, HOJIUANCIEPCHOCTH
(pdi), obmero conepxkanust PHK n appextuBHoCcTH MEKancymsmun PHK, xak onmcano B nmpumepe 52. Ananms
cpeaHero pasMepa dactuil, nonmuaucnepcHoctu (PDI), obmero conepkanus PHK u s¢ddexrnBHOCTH MHKaMCY-
nsimu PHK npusenen B tabm. 12.

Tabnuma 12
AHanu3 coOCTaBoB
Honusupyemsblii | CootHowmenue |Mukancyss | Z-cpen. PDI Hucn. cpex.
JIUITH] KOMIIO3ULIUI st (%) pasmep (HM) pazmep (HM)
Coenunenue 19 | 50/9/38/3 97 79,18 0,047 63,19
Coenunenne 18 | 50/10/38,5/1,5 |81 106,6 0,112 69,77
Coenunerne 5 50/10/38,5/1,5 98 1081 0,273 48,59

Camkam wmprmeir CD-1 B/B BBogmumu no3y 0,1 mr/kxr. Uepe3 7 mHel mociie BBEICHHUS O3Bl JKMBOTHBIX
ymepmBisuH. [Ipon3Boaman 3a00p KpoBH U medeHu, a TTR B CHIBOPOTKE M pPeIaKTHPOBAHHE WU3MEPSUTH, Kak
ommcaHo BbIe. B Tabn. 13 mpencrasnens! pe3ynsratsl pegakrupoanus TTR B meuenu u yposueit TTR B chi-
BOPOTKE.
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Tabnuma 13
Pepaxtuposanue yposHell TTR B neueHu u CBIBOPOTKE MBIIIEH
Pepaxr | CO TTR B|CO TTR | TTR B| CO Konuuecr
VYcnoBue | HpoBaH | pelakTUp | CHIBOPOTKE | B ceiBOpoTke | %TS | BO
ne (%) | oBanus MKT/MJT cbIBOPOTK | (%TSS) S 0o0pasLos
e ()
TSS 0 0 801 115 100 14 5
CoenuHe
15 9 865 197 108 25 5
Hue 19
Coenune
33 8 415 95 52 12 5
Hue 18
CoenuHe
9 3 738 122 92 15 5
HUe 5

[Ipumep 57 - u3MepeHne SKCIIPECCUPOBAHHOTO OeTKa.

B cnygae rpy3za MPHK skcnipeccust 6enka siBIsSieTCS OJHUM M3 MTOKa3aTese JOCTaBKY JTUIHIHON HaHOYa-
cruued. Hampumep, MDA MOXHO HCIIONB30BaTh AL M3MEPEHHs YpOBHEH Oenka B OGHONOTHUECKHX 00pasmax
JUTSL IIUPOKOTO crekTpa OenkoB. CIeAYIOMUNA MPOTOKOI MOXHO HCIOJNB30BaTh I M3MEPCHHS YKCIPECCUPO-
BaHHOTO OeJka, HarmpuMep, sKkcnpeccnn oenka Cas9, B Onomoruueckux odpasmax. Bxparire, 001yt KOHICHTpa-
U0 OETKa B OYMIIICHHOM KJIETOYHOM JIM3aTe OMPEACISIIOT C TIOMOIIBIO aHAN3a ¢ OMIIMHXOHHHOBOW KHCIOTOM.
96-mynounsiit mnanmer MSD GOLD Streptavidin SECTOR (Meso Scale Diagnostics, kat. L1SSA-1) rotoBsT B
COOTBETCTBUU C IMPOTOKOJIOM IMPOU3BOIUTENS C HCTOIb30BaHHWEM MbIHOTO aHTHTena Cas9 (Origene, Kar.
CF811179) B kadecTBe 3axBaThIBaroOIIero antuTena U MeimuHOTO0 MAb Cas9 (7A9-3A3) (Cell Signaling Tech-
nology, xat. 14697) B kadecTBe JAECTEKTHPYIOIIETO aHTUTeNa. PexomOuHaHTHBEIA Oenok Cas9 ucmonb3yercs B
KadecTBe KanubpoBouHoro cranmapra B Diluent 39 (Meso Scale Diagnostics) co cMechi0 HHTHOUTOPOB TIPOTEA3,
He coxepxameidt DJITK 1X Halt (ThermoFisher, kar. 78437). ITnanmetsl mist DA CYUTHIBAIOT C MOMOIIBIO
npubopa Meso Quickplex SQ120 (Meso Scale Discovery), a JaHHbIE aHAUTHU3UPYIOT C TTOMOIIBIO POTPAMMHOTO
naketa Discovery Workbench 4.0 (Meso Scale Discovery).

ITpumep 58 - penaktuposanue TTR B neueHy MbIIH.

PenaktupoBanue olleHUBAJIOCH AJs AONOJHUTENbHBIX KoMno3unuil. MPHK Cas9, omncannyio B nmpumepe
52, cocrasmsinu B Bune LNP ¢ runosoit PHK, nanenennoit Ha TTR (G282; SEQ ID NO: 1). Ot LNP cocrasns-
mu B cootHomeHuu 1:1 o macce onuHouno# rumnoBoir PHK u MPHK Cas9. LNP 6butn cocTaBlieHBI ¢ UCTIONB30-
BaHUEM MPOIIECTYPHI IEPEKPECTHOTO MTOTOKA, KaK OMUCAHO B MPUMEPE 52, ¢ KOMIO3UIUSIMHU, KaK ONKUCAaHO B Ta0JI.
14. Bce LNP umenu cootHomenune N:P paBHoe 6,0. LNP wcrmonb30Baii B KOHIICHTPAIIAH, OMMUCAHHOW B TaOJI.
14. Kommozumu LNP ananmi3upoBayiv Ha MpeIMeT CPEIHEro pa3Mepa 9acTull, moiauaucrnepcHocTy (pdi), obme-
ro conepxkanusi PHK u s dexruBHOCTH MEKancymsimun PHK, kak omucano B mpumMepe 52. AHaJIU3 CpPEeIHETO
pasMepa yactwi, noauauctepcHoctu (PDI), obmero conepxanns PHK u apdextnBHOCTH MuKancymsuun PHK
MpUBEJICH B Ta0I. 14.

Tabmuma 14
AHajan3 KOMIO3HITUN
Z- Yucn.
cpen. cpen.
Kouw. Huxancymsiny | pasmep pasmep

Coennrenne Kowvmosunmst (/M) s (%) (1M) PDI (EM)
Coenunenue
19 50/9/38/3 0,05 99 84,99 10,007 |71.1
Coenunenne 1 | 50/10/38.5/1,5 0,057 97 69,94 | 0,05 55,38
Coennnenne
11 50/10/38.,5/1,5 0,074 86 89,3 0.137 | 54,58
Coennnenne
12 50/10/38.5/1,5 0,073 98 75,44 | 0,014 |62,44
Coennnenune
13 50/10/38,5/1,5 0,07 98 77,34 | 0,04 63,34
Coennnenne
14 50/10/38.5/1,5 0,078 98 82,2 0,039 | 65,34
CoenuHenue
15 50/10/38.5/1,5 0,081 88 82,93 0,092 |57,97
Coennnenne
16 50/10/38.5/1,5 0,054 78 109,5 | 0,132 | 66,66
Coennnenne
17 50/10/38,5/1,5 0,071 91 68,72 | 0,056 | 54,25
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ITatu camram mermeit CD-1 B/B BBoguu 103y 0,1 Mr/kr ams kaxmoro ycinous. Uepes 6 qHel mocie BBe-
JICHHS TO3BI XKUBOTHBIX yMepHiBisun. [Iponssonunu 3a00p kpoBu u neueHu, a TTR B CBIBOPOTKE U peakTHUPO-
BaHWE U3MEPSUIH, KaK ONMMcaHo BbIIe. B Tabm. 15 u Ha ¢ur. 6 mokazaHel pe3ynbTarhl penaktupoBanus TTR B
nieyeHu u ypoBHer TTR B ceiBopoTKe.

Tabmmma 15
PenaktupoBanue ypoBHeld TTR B neueHu 1 CBIBOPOTKE MBIIICH
Penaktuposanue TTR B ceiBOpOTKE
Cpenuuit % TTR B CbIBOpOTKE

Coenunenve | BcraBkw/menermn | CO | (MKr/mim) CcO %TSS |N
TSS 0,1 0,0 |989 248 100% |5
CoenyHenne

19 29,7 7,1 | 581 180 59% 5
CoenuHenne

19 19,7 6.4 695 69 70% 5
CoenuHenue | 29,5 6.5 656 98 66% 5
1

CoenuHeHue

11 29.4 86 |553 41 56% 5
CoenuHeHue

12 33,0 83 |49 176 50% 5
Coenunenue

13 22,6 6.0 703 233 1% 5
CoenuHeHue

14 12,1 1,9 |928 134 94% 5
CoenuHeHue

15 50,3 46 | 179 68 18% 5
CoenuHeHue

16 352 14,1 | 516 264 52% 5
Coenunenne

17 40,8 9.4 | 479 204 48% 5

ITpumep 59 - penaktuposanue TTR B meueHy MblIIH.

PenaktupoBanue olleHUBAIOCH AJs AoNOJHUTENbHBIX KoMno3unuil. MPHK Cas9, omncannyio B mpumepe
52, cocrasmsinu B Bune LNP ¢ runosoit PHK, nanenennoit Ha TTR (G282; SEQ ID NO: 1). Ot LNP cocrapmns-
mu B cootHomeHuu 1:1 o macce onuHouno# rumnoBoir PHK 1 MPHK Cas9. LNP 6butn cocTaBlieHBI ¢ UCTIONB30-
BaHUEM MPOIICTYPHI IEPEKPECTHOTO MTOTOKA, KaK OMMUCAHO B MPUMEPE 52, ¢ KOMIIO3UIUSIMHU, KaK OMMCAaHO B Ta0JI.
16. Bce LNP umenu cootnomenue N:P paBHoe 6,0. LNP ucnonbs3oBanmu B KOHIEHTpauu okoyio 0,05 mr/mit.
Kommoszuiun LNP aHanm3upoBamy Ha TpeaMET CPETHETO pa3Mepa JacTHll, moiauauciepcHoct (pdi), obmero
conepxxanns PHK u adpdexruBrocTn nukancymssuun PHK, kak omrcano B nmpumepe 52. AHaIU3 CpeIHETO pas-
Mepa dactul, nomuaucnepcHocta (PDI), obmero conepxkanus PHK u addexruBHOCTH MuKancymsmnun PHK
MpUBEJICH B TabI. 16.

Tab6muma 16
Ananus KOMITO3UITNHN
Z-cpexn.
Hukancynsuus Yucn. cpen.
Coenunenne Kommozumust pasmep | PDI
(%) pasmep (um)
(1m)
Coenunenne 19 | 50/9/38/3 98 86,84 0,02 71,49
Coenunenne 18 | 50/10/38,5/1,5 98 75,79 0,093 53,06
Coenunenue 1 50/10/38.5/1,5 96 72,21 0,04 57,78
Coenunenne 10 50/10/38.,5/1,5 98 73,31 0,044 57,14
Coenunenne 20 | 50/10/38,5/1,5 83 84,49 0,102 58,65

Camkam wmprmeir CD-1 B/B BBoamumu no3y 0,1 mr/kxr. Uepe3 7 mHel mociie BBEICHHUS O3Bl JKHUBOTHBIX
ymepmBisuH. [Ipon3Boaman 3a60p KpoBH U medeHu, a TTR B CHIBOPOTKE M pPeIaKTHPOBAHHE WU3MEPSUTH, Kak
onwrcaHo BhIme. B Tabn. 17 u Ha ¢ur. 7 mokazaHsl pe3ynbTaThl penaktupoBanus TTR B nedenn un yposueid TTR
B CBIBOPOTKE.
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Tabmmma 17
Pepaxtuposanue yposHell TTR B neueHu u CIBOPOTKE MBIIIEH

PenaxkrupoBanue TTR B cbiBOpOTKE
Coenunenne | CpenHuit % TTR B CHIBOPOTKE
CcO N CcO %TSS | N

BCTaBKW/IEJICLIHH (MKT/MIT)
TSS 0,1 0.0 5 933 95 100% | 5
CoenuHeHue

29,3 7,1 5 438 139 47% 5
19
Coenunenne
18 41,6 12,8 5 324 39 35% |4
CoenuHeHne
| 41,6 17,4 5 327 287 35% 5
Coenunenne

60,1 59 5 80 70 9% 3
10
CoenuHenue
0 35,0 8,7 5 210 85 23% 3

IIpumep 60 - penaktuposanue TTR B meueHy MbIIH.

PenaktupoBanue olleHUBAIOCH AJs AoNOJHUTENbHBIX KoMno3unuil. MPHK Cas9, omncannyio B mpumepe
52, cocrasmsinu B Bune LNP ¢ runosoit PHK, nanenennoit Ha TTR (G502; SEQ ID NO: 4). Ot LNP cocrasins-
mu B cooTHomeHuu 1:2 o macce onuHouHo# rumnoBoir PHK u MPHK Cas9. LNP 6butn cocTaBlieHBI ¢ UCIIONB30-
BaHUEM MPOIIECTYPHI IEPEKPECTHOTO MTOTOKA, KaK OMUCAHO B MPUMEPE 52, ¢ KOMIO3UIUSIMHU, KaK ONMCAaHO B Ta0JI.
18. Bce LNP umenu coornomenue N:P pasroe 6,0. LNP ncnons3oBanu B koHueHTpanuu okono 0,05. Kommo-
suruu LNP ananm3upoBamy Ha MpeaMeT CPEeIHEro pa3Mepa 4acTwil, moauaucnepcHoctr (pdi), odmero comep-
skaaust PHK u sa¢dexruBHOcTH mukancysmun PHK, kak ommcano B mpumepe 52. AHaIM3 CpegHEero pasmepa
gactuil, nosmaucnepcHoctu (PDI), obmero conepxanust PHK u addextuBrHOCTH MuKancynsiun PHK mpuBenen

B Ta0u. 18.

Camkam mprmeir CD-1 B/B BBogmumu no3y 0,1 mr/kxr. Uepe3 6 mHel mociie BBEICHHUS MO03bI JKMBOTHBIX
ymepmBisuH. [Ipon3Boaman 3a60p KpoBH U medeHH, a TTR B CHIBOPOTKE M pPeIaKTHPOBAHHE WU3MEPSUTH, Kak
onwcaHo BbIme. B Tabn. 19 u Ha ¢ur. 8 mokazansl pe3ynbrathl penaktupoBanus TTR B nedyenn un yposueit TTR

B CBIBOPOTKE.

Tab6muma 18
AHann3 KOMITIO3UIINHT
Z-cpen.
Huxancy s Yucn.  cpen.
Coenunenue Komnozunusa pasmep PDI
(%) pasmep (HM)
(m)
Coenunenue 19 50/9/38/3 99 88,6 0,033 73,15
Coenunenue 1 50/10/38,5/1,5 97 74,5 0,037 58,01
Coenunenue 22 | 50/10/38,5/1,5 98 82,91 0,029 66,68
Coenunenue 23 | 50/10/38,5/1,5 93 79,04 0.054 61,86
Coenunenue 25 | 50/10/38,5/1,5 92 66,83 0.065 50,74
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Tabmuma 19
PenaxtupoBanue yposaell TTR B neueHu u cBIBOPOTKE MblIIEH
Penaxtuposanue TTR B cbIBOPOTKE
Coenunenne | Cpenuuii % TTR B chHIBOPOTKE
co Cco %TSS | N
BCTABKH/[Ie/IeLlH (MKr/mm)
TSS 0.2 03 | 1422 325 100% |5
Coenunenue
414 55 |517 153 36% |5
19
CoenuHenue
. 46,3 13,0 | 353 170 25% |5
Coenunenue
45,6 11,8 | 410 186 29% |5
22
Coenunenue
53.6 8.4 | 307 128 2% |5
23
Coepnunenue
) 153 11,2 | 985 290 69% |5
5

IIpumep 61 - penaxtupoBanue TTR B meueHn MBITIIH.

PenaktupoBanne OICHUBAIOCH JJIS JOMOJHUTENBHBIX KoMmo3uiuii. MPHK Cas9, ommcannyio B mpumMepe
52, coctapnsiin B Bune LNP ¢ runosoit PHK, nanenennoi va TTR (G282; SEQ ID NO: 1). Ot LNP cocrais-
1 B cooTHomeHnH 1:1 mo macce ogunounoi rugosoit PHK u MPHK Cas9. LNP 6buti cocTaBlICHBI ¢ HCTIONB30-
BaHMEM IIPOLIEAYPHI IEPEKPECTHOT'O MTOTOKA, KaK OIMCAHO B IpUMEpe 52, C KOMITO3ULIMSIMH, KaK OIMCAHO B Ta0JI.
20. Bce LNP nmenu cootHomenune N:P paBHoe 6,0. LNP ncnons3oBany B KOHIEHTpAIMHU, ONIMCAHHON B TaOI.
20. Komnozuunu LNP ananu3upoBanm Ha mpeaMeT CpeqHero paMepa yactu, noimancnepcHoctd (pdi), oOre-
ro coaepxkanust PHK u a¢dexrnBHocTH nukancysiuun PHK, kak ommcano B mpumepe 52. AHanu3 cpeiHero
pasmepa ygactui, nomuguctepcHoctu (PDI), obmero conepxanus PHK u apdextrBHOCTH nukancymsuun PHK
nmpuBeIeH B Tabi. 20.

Tabmmma 20
AHaIN3 KOMITO3UIINN
Z-cpen. Yucin.
Komn. Hukancyis
Coenunenre Komnozunus pasmep | PDI cpen.
(mr/m) | uwst (%)
(um) pasmep
(m)
Coenunenue
19 50/9/38/3 0,05 98 86,84 0,02 71,49
Coenunenue
18 50/10/38,5/1,5 0,04 90 74,67 0,083 52,25
Coenunenne 4 | 50/10/38,5/1,5 0,05 97 87,27 0,051 68,75
Coenunenne 9 | 50/10/38,5/1,5 0,05 97 75,32 0,021 60,79
CoenuHeHne )
0 50/10/38,5/1,5 0,05 94 76,35 0,059 57,86
Coenunenue
2% 50/10/38,5/1,5 0,05 99 63,25 0,07 48,37

Camkam mprmeir CD-1 B/B BBoamumu no3y 0,1 mr/kxr. Uepe3 7 mHel mociie BBEICHHUS O3Bl JKMBOTHBIX
ymepmBisuH. [Ipon3Boaman 3a60p KpoBH U medeHu, a TTR B CHIBOPOTKE M pPeIaKTHPOBAHHE WU3MEPSUTH, Kak
omucaHo Bete. B Tadin. 21 n Ha ¢ur. 9 nokazansl pe3yibraThl penaktupoBanus TTR B neyenu u yposueit TTR
B CBIBOPOTKE.
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Tabmuma 21
Penaxtuposanue yposHell TTR B neueHu u CIBOPOTKE MBIIIEH

PenaktupoBanue TTR B cbIBOPOTKE
Coenunenue Cpennuii % TTR B cbIBOpOTKE N
CO CO %TSS

BCTaBKHU/IENELIUA (MKT/™MI)
TSS 0.9 0.3 1282 248 100% |5
Coenunenne

35,9 6,6 438 132 34% 5
19
CoenuHenne

26,8 3,9 615 87 48% 5
18
Coenunenne 4 | 46,7 9,7 333 146 26% 5
Coenunenne 9 | 52,1 3,1 218 72 17% 5
CoenuHenne
10 47,2 10,8 | 330 146 26% 5
Coenunenne
2% 2,6 1,1 979 177 76% 5

[Ipumep 62 - 3pdexT 10351 MPU peAAKTUPOBAHUH B TICUCHH.

JI1st OTIeHKM MacITabupyeMOCTH JTO3UPOBAHMS IKCIEPUMEHT J103a-0TBET ObLI mpoBeneH in vivo. MPHK
Cas9 u3 mpumepa 52 cocrasisuin B Buae LNP ¢ runosoit PHK, nauenennoit na TTR (G282; SEQ ID NO: 1).
Otu LNP cocrapnsun B cootHomenuu 1:2 mo macce oguaouHoi runoBoit PHK u MPHK Cas9. LNP Owuiu co-
CTaBJICHBI C UCIIOJI30BAaHUEM IIPOIEIYpPhI MEPEKPECTHOTO MOTOKA C KOMIIO3UIUSMHE, KaK OMUCAaHO B TaOm. 22.
Bce LNP umenu cootHonrenue N:P paBHoe 6,0 1 OBUIH UCIIONB30BaHBI B KOHIICHTPAIIMH, OIMCAHHOM B Ta0II. 22,
MoCJIe KOHIIEHTPUPOBAHMS ¢ Ucioibp3oBanueM (uibTpoB Amicon PD-10 (GE Healthcare) B ciyuae HeoOxonu-
MOCTH.

Kowmmosuiuu LNP ananm3upoBanyu Ha MpeaMeT CPEIHETO pa3Mepa 4acTull, moymaucnepcaocta (pdi), 00-
mero conepxkanus PHK n adpdexruBHOCTH MuEKancymsimn PHK, kak omrcano B mpuMepe 52. AHaNIHU3 CpeTHETO
pasMepa yactui, noauauctepcHoctu (PDI), obmero conpepxanns PHK u adpdextnBHOCTH MuKancymsuun PHK
MIpUBEJICH B Ta0I. 22.

Tab6muma 22
AHanu3 KOMITO3UIIH
Yucn.
Z-cpen.
Wnkancymsms cpen.
CoenuHenue Komnosuwuus pasmep PDI
(%) pasmep
(um)
(M)
Coenunenue 19 50/9/38/3 99 88,6 0,033 73,15
Coenunnenue 1 50/10/38,5/1,5 97 74,5 0,037 58,01
Coenunenue 10 50/10/38,5/1,5 92 79,49 0,072 59,35
Coenunenue 15 50/10/38,5/1,5 89 90,22 0,051 69,95
Coenunenue 17 50/10/38,5/1,5 94 62,89 0,072 4493

Camkam wmeprmieit CD-1 B/B BBoamwmu 103y 0,1 mr/kr wim 0,03 mr/kr. Uepes 7 mHeil mocie BBEJCHHS 03B
JKUBOTHBIX yMepHIBIsUH. [Ipon3Boamay 3a00p KpoBH ¥ nieueHd, a TTR B CBIBOPOTKE U peAakTUPOBAHUE H3ME-
psima. B Tabn. 23 u Ha ur. 10 nokazaHsl pe3ynbrathl penaktupoBanus TTR B meuenu u yposHeit TTR B cbiBo-
poTKe.
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Tabnuna 23
PenaxtupoBanue TTR B neuenu u ypoBau TTR B cbIBOpOTKE U1 3aBUCUMOCTH JJ03a-OTBET
Penaxrupopanue TTR B ceBOpOTKE
TTR B
Jloza Cpennuii % ChIBOPOTKE P%TS
Coenunenne | (mr/kr) | BcraBku/meneunu | CO N| (Mkr/mn) CO S N
100
TSS TSS 0.1 0,0 51638 176 % 5
Coenunenue
19 0,03 7.0 5,0 5560 102 88% |5
CoenuneHnue
19 0,1 27,1 14,9 5(414 167 65% |5
Coenunenne | 0,03 8,9 4.8 51594 271 93% | 5
1
CoenvHenue
1 0,1 342 9,9 5(241 45 38% |4
Coenunenue
10 0,03 15,6 6.6 5424 142 67% |5
CoenuHeHue
10 0.1 51,3 3.9 51179 42 28% | 5
Coenunenve
15 0,03 16,4 6.6 41548 188 86% | 4
CoenuHeHue
15 0,1 57.4 6.6 51180 33 28% | 4
CoennHenue
17 0,03 4,0 1.4 51495 98 78% |5
Coenunenue
17 0,1 459 9.2 51304 82 48% |5

IIpumep 63 - penaktupoBanue TTR B meueHn MBITIIH.

PenaktrpoBanue ONCHUBAIOCH IS JOMOJHUTENBbHBIX KoMmo3uiuii. MPHK Cas9, ommcanHyio B mpumMepe
52, coctasnsiin B Bune LNP ¢ runosoit PHK, nanenennoi va TTR (G282; SEQ ID NO: 1). Ot LNP cocrais-
1 B cootHomreHuH 1:1 mo macce oqunounoii rugosoid PHK u MPHK Cas9. LNP 0butn coctaBiieHbI ¢ NCTIONB30-
BaHMEM IPOLIEAYPHI IEPEKPECTHOT'O MTOTOKA, KaK ONMCAHO B IpUMEpe 52, ¢ KOMITO3ULIMSIMH, KaK OIMCAHO B Ta0JI.
24. Bece LNP nmenu cootHomenue N:P paBHoe 6,0. LNP ncnons3oBany B KOHIEHTpAIMHM, ONIMCAHHON B TaOI.
24. Komnosunmu LNP ananusupoBanu Ha mpeaMeT cpegHero pasmepa yactun, nonunucnepcHoctu (PDI), 06-
mero coaepxanust PHK n apdpexrnBrocTn nakancymsuun PHK, kak onucano B mpumepe 52. AHain3 cpeaHero
pasmepa gacrtui, nomuauctepcHoctu (PDI), obmero conepxxanus PHK u apdextrBHOCTH Mukancymsuun PHK
MIpUBEJICH B Ta0OII. 24.

Ta6muma 24
AHanu3 KOMIO3UIHUN
Coenunenu | Komnosuuns | Konu. HMukancymauua | Z-cpen. PDI | Yuca.
e (Mr/mmn) (%) pasmep cpen.
(HM) paszmep
(11nm)
Coenunenn | 50/9/38/3 0,05 98% 82 0,03 | 66
el9
Coenunenn | 50/10/38,5/1,5 | 0,06 98% 70 0,06 | 52
el
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Coenunenn | 50/10/38,5/1.5 | 0,06 94% 80 0,13 | 54
e27
Coenunenn | 50/10/38,5/1.5 | 0,06 97% 78 0,30 | 42
e28
Coenunenn | 50/10/38,5/1.5 | 0,06 91% 118 0,17 | 68
€29
Coenunenn | 50/10/38,5/1.5 | 0,06 93% 108 0,16 | 61
e 30

Camkam mbimeit CD-1 B/B BBommimm o3y 0,1 mr/kr. Yepes 7 mHed mocie BBeneHHS I03bI )KHBOTHBIX
yMmepusisuin. [IpousBoaunu 3abop kpoBu u medeHd, a TTR B CHIBOPOTKE M pefakTHPOBaHHE HM3MEPSUIH, Kak
omucaHo BbIe. B Tabn. 25 mpencrasnens! pe3ynsrathl pegakrupoanus TTR B meuenu u yposueit TTR B chi-
BOPOTKE.

Tabmuna 25
PepaktupoBanue ypoBHeit TTR B nedeHu u CHIBOPOTKE MbITIEH
Penaxtuposanue TTR B cHIBOPOTKE
Coenunenn | [loza Cpenuuii % TTR B ceiBOpOTKE %
e (MI/kr) | BCTaBKW/Oeneuuu CO | (Mxr/min) CO |TSS |N
TSS H/n 0,06 0,05 | 807,03 161, |100,0 |5
51 0
Coenmumenn | 0,03 30,18 7,90 | 593,01 268, | 73,48 |5
el19 33
0.1 56,02 6,27 | 134,54 614 |16,67 |5
6
Coemymenn | 0,03 10,86 1,36 | 741,05 125, | 91,825
el 46
0.1 41,10 14,3 | 351,76 126, |43.59|5
9 24
Coenunenu | 0,03 27,86 3,69 | 497,99 115, | 61,71 |5
e27 29
0,1 57,10 1,99 | 197,22 49,7 24,44 |5
1
Coenunenu | 0,03 20,74 3,72 | 493,60 572 |61,16 |5
e28 0
0,1 42,36 4,36 | 321,26 583 |39.81|5
4
Coemmenn | 0,03 5,76 294 | 718,48 574 189,03 |5
e29 0
0,1 15,96 3,94 | 660,46 142, 81,845
13
Coepunenu | 0,03 27,64 3,50 | 514,23 34,5 | 63,725
e30 2
0.1 62,48 5,87 | 125,89 614 | 15605
5

[Ipumep 64 - penaxtupoBanue TTR B meueHn MBITIIH.

PenaktrpoBanue OICHUBAIOCH JJIS JOMOJHUTENBbHBIX KoMmo3uiuii. MPHK Cas9, ommcanHyio B mpumMepe
52, coctapnsiin B Bune LNP ¢ runosoit PHK, nanenennoi va TTR (G282; SEQ ID NO: 1). Ot LNP cocrais-
1 B cooTHomeHnH 1:1 mo macce ogunounoi rugosoit PHK u MPHK Cas9. LNP 6buti cocTaBlICHBI ¢ HCTIONB30-
BaHMEM IIPOLEAYPHI IEPEKPECTHOTO MTOTOKA, KaK OIMCAHO B IPUMEpE 52, C KOMIIO3ULIMSIMHU, KaK OIMCAHO B Ta0JI.
26. Bce LNP nmenu cootHomenue N:P paBHoe 6,0. LNP ncnonb3oBany B KOHIEHTpPAIMHY, ONIMCAHHON B TaOI.
26. Komnosunmu LNP ananusupoBany Ha mpeaMeT cpegHero pasmepa yactul, nonunucnepcHoctu (PDI), 06-
mero coaepxanust PHK n apdexrnBroctn nakancymsuuu PHK, kak omucano B mpumepe 52. AHain3 cpeaHero
pasmepa gactui, nomunuctepcHoctu (PDI), obmero conepxxanus PHK u apdextnBHOCTH nukancymsuun PHK
MpUBEJICH B Ta0MI. 26.
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Tab6muma 26
AHanu3 KOMITO3UITUH
Coemuaenn | Kommnoznr Komn. Hukancymsmu Z-cpen. PD | UYucn. cpen.
e ust (mr/mur) st (%) pasmep (am) | I pazmep (M)
CoenuHeHu 0,0
50/9/38/3 1,48 98% 83 65
el9 3
Coenunenn | 50/10/38,5/ 0,0
0,06 9N2% 77 58
e 10 1,5 5
Coenunenn | 50/10/38,5/ 0.0
0,06 97% 122 99
e42 1,5 5
Coenunenu | 50/10/38,5/ 0,0
0,06 95% 92 70
edl 1.5 5
Coenunenn | 50/10/38,5/ 0.2
0,06 59% 185 92
e44 1,5 5
Coemunenn | 50/10/38.5/ 0.0
0,06 94% 74 56
ed3 1,5 5
Coemunenn | 50/10/38.5/ 0.0
0,06 98% 104 86
e 46 1,5 3
Coenunenu | 50/10/38,5/ 0,0
0,06 96% 83 64
ed40 1.5 6
50/10/38,5/ 0,0
0,06 100% 57 43
1,5 6
50/10/38,5/ 0,0
0,06 90% 88 69
1,5 5

Camkam wmprmeir CD-1 B/B BBogumu no3y 0,1 mr/kxr. Uepe3 7 mHel mociie BBEICHHUS O3Bl JKMBOTHBIX
yMmepusisuin. [IpousBoaunu 3abop kpoBH u medeHu, a TTR B CHIBOPOTKE M pefakTHPOBaHHE HM3MEPSUIH, Kak
omucaHo BbIe. B Tabn. 27 mpencrasnens! pe3ynbrathl pegakrupoanus TTR B meuenu u ypoBueit TTR B chi-
BOPOTKE.

Tabmuma 27
Pepaxtuposanue yposHel TTR B neueHu u CBIBOPOTKE MBIIIEH
Penaktuposanue TTR B cbIBOpOTKE
TTR B TTR B

Coenunen | [losa CpenHnuit % CBIBOPOTKE CBIBOPOTKE
ne (mr/kr) | BcraBku/meneunn | CO | (Mxr/mi) CO | (%KD) N
TSS o/ 0,2 0,05 | 572,6 13,0 5

1
Coenuuen | 0,03 52 1,28 | 622,0 8,11 | -8.6 5
ne 19
Coenunen | 0,03 27,2 5.15 | 409.2 22,3 1285 5
ue 10 5
Coenunen | 0,03 9,6 5,66 | 571,6 11,4 (0,2 5
ne 42 0
Coenunen | 0,03 2,4 0,85 | 567,1 9,10 | 1,O 5
ue 41
Coenunen | 0,03 7.9 3.59 | 603.9 6,53 | -5.5 5
ue 44
Coenunen | 0,03 8,6 2,04 | 619,2 14,6 | -8,1 5
ne 43 1
Coenunen | 0,03 8.7 3,82 | 5146 7,69 | 10,1 5
ue 46
Coenunen | 0,03 27,5 12,3 | 4170 21,0 | 27,2
ue 40 1 5
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Tabiuna nocinenoBaTeIbHOCTEN

Onucanue TTociienoBaTEILHOCTD SE
Q
1D
NO:

C000282 mU*mU*mA*CAGCCACGUCUACAGCAGUUUUAGAMGmC

A mUmAMGmAMAMAMUMAMGMCAAGUUAAAAUAAGGCU
orRNA,
AGUCCGUUAUCAMAMCmUmUmMGMAMAMAMAMAMGmU | 11

HALEJEHHAST HA

mGMGMCMAMCMCmGMAMGMUMCmGmGmUmGmCmU*m
TTR mbimn

U*mU*mU
CO00650 mG*mA*mC*AAGCACCAGAAAGACCAGUUUUAGAmMGmMC

mUmAMGmAMAMAMUMAMGMCAAGUUAAAAUAAGGCU
orRNA,

HaneJJeHHasi Ha

B2M uejioBexa

AGUCCGUUAUCAMAMCmUmUmGmAMAmMAMAMAMGmU
mGmMGMCMAMCMCMGMAMGMUMCmGmGmUmMGmCmU*m
U*mU*mU

22

mPHK,
KOAMPYIOIasi
Cas9

GGGUCCCGCAGUCGGCGUCCAGCGGCUCUGCUUGUUCG
UGUGUGUGUCGUUGCAGGCCUUAUUCGGAUCCGCCACC
AUGGACAAGAAGUACAGCAUCGGACUGGACAUCGGAA
CAAACAGCGUCGGAUGGGCAGUCAUCACAGACGAAUAC
AAGGUCCCGAGCAAGAAGUUCAAGGUCCUGGGAAACAC
AGACAGACACAGCAUCAAGAAGAACCUGAUCGGAGCAC
UGCUGUUCGACAGCGGAGAAACAGCAGAAGCAACAAG
ACUGAAGAGAACAGCAAGAAGAAGAUACACAAGAAGA
AAGAACAGAAUCUGCUACCUGCAGGAAAUCUUCAGCAA
CGAAAUGGCAAAGGUCGACGACAGCUUCUUCCACAGAC
UGGAAGAAAGCUUCCUGGUCGAAGAAGACAAGAAGCA
CGAAAGACACCCGAUCUUCGGAAACAUCGUCGACGAAG
UCGCAUACCACGAAAAGUACCCGACAAUCUACCACCUG
AGAAAGAAGCUGGUCGACAGCACAGACAAGGCAGACCU
GAGACUGAUCUACCUGGCACUGGCACACAUGAUCAAGU
UCAGAGGACACUUCCUGAUCGAAGGAGACCUGAACCCG
GACAACAGCGACGUCGACAAGCUGUUCAUCCAGCUGGU
CCAGACAUACAACCAGCUGUUCGAAGAAAACCCGAUCA
ACGCAAGCGGAGUCGACGCAAAGGCAAUCCUGAGCGCA
AGACUGAGCAAGAGCAGAAGACUGGAAAACCUGAUCG
CACAGCUGCCGGGAGAAAAGAAGAACGGACUGUUCGG
AAACCUGAUCGCACUGAGCCUGGGACUGACACCGAACU

33

-77 -




045069

UCAAGAGCAACUUCGACCUGGCAGAAGACGCAAAGCUG
CAGCUGAGCAAGGACACAUACGACGACGACCUGGACAA
CCUGCUGGCACAGAUCGGAGACCAGUACGCAGACCUGU
UCCUGGCAGCAAAGAACCUGAGCGACGCAAUCCUGCUG
AGCGACAUCCUGAGAGUCAACACAGAAAUCACAAAGGC
ACCGCUGAGCGCAAGCAUGAUCAAGAGAUACGACGAAC
ACCACCAGGACCUGACACUGCUGAAGGCACUGGUCAGA
CAGCAGCUGCCGGAAAAGUACAAGGAAAUCUUCUUCGA
CCAGAGCAAGAACGGAUACGCAGGAUACAUCGACGGAG
GAGCAAGCCAGGAAGAAUUCUACAAGUUCAUCAAGCCG
AUCCUGGAAAAGAUGGACGGAACAGAAGAACUGCUGG
UCAAGCUGAACAGAGAAGACCUGCUGAGAAAGCAGAG
AACAUUCGACAACGGAAGCAUCCCGCACCAGAUCCACC
UGGGAGAACUGCACGCAAUCCUGAGAAGACAGGAAGA
CUUCUACCCGUUCCUGAAGGACAACAGAGAAAAGAUCG
AAAAGAUCCUGACAUUCAGAAUCCCGUACUACGUCGGA
CCGCUGGCAAGAGGAAACAGCAGAUUCGCAUGGAUGAC
AAGAAAGAGCGAAGAAACAAUCACACCGUGGAACUUC
GAAGAAGUCGUCGACAAGGGAGCAAGCGCACAGAGCU
UCAUCGAAAGAAUGACAAACUUCGACAAGAACCUGCCG
AACGAAAAGGUCCUGCCGAAGCACAGCCUGCUGUACGA
AUACUUCACAGUCUACAACGAACUGACAAAGGUCAAGU
ACGUCACAGAAGGAAUGAGAAAGCCGGCAUUCCUGAGC
GGAGAACAGAAGAAGGCAAUCGUCGACCUGCUGUUCA
AGACAAACAGAAAGGUCACAGUCAAGCAGCUGAAGGA
AGACUACUUCAAGAAGAUCGAAUGCUUCGACAGCGUCG
AAAUCAGCGGAGUCGAAGACAGAUUCAACGCAAGCCUG
GGAACAUACCACGACCUGCUGAAGAUCAUCAAGGACAA
GGACUUCCUGGACAACGAAGAAAACGAAGACAUCCUGG
AAGACAUCGUCCUGACACUGACACUGUUCGAAGACAGA
GAAAUGAUCGAAGAAAGACUGAAGACAUACGCACACC
UGUUCGACGACAAGGUCAUGAAGCAGCUGAAGAGAAG
AAGAUACACAGGAUGGGGAAGACUGAGCAGAAAGCUG
AUCAACGGAAUCAGAGACAAGCAGAGCGGAAAGACAA
UCCUGGACUUCCUGAAGAGCGACGGAUUCGCAAACAGA
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AACUUCAUGCAGCUGAUCCACGACGACAGCCUGACAUU
CAAGGAAGACAUCCAGAAGGCACAGGUCAGCGGACAGG
GAGACAGCCUGCACGAACACAUCGCAAACCUGGCAGGA
AGCCCGGCAAUCAAGAAGGGAAUCCUGCAGACAGUCAA
GGUCGUCGACGAACUGGUCAAGGUCAUGGGAAGACAC
AAGCCGGAAAACAUCGUCAUCGAAAUGGCAAGAGAAA
ACCAGACAACACAGAAGGGACAGAAGAACAGCAGAGA
AAGAAUGAAGAGAAUCGAAGAAGGAAUCAAGGAACUG
GGAAGCCAGAUCCUGAAGGAACACCCGGUCGAAAACAC
ACAGCUGCAGAACGAAAAGCUGUACCUGUACUACCUGC
AGAACGGAAGAGACAUGUACGUCGACCAGGAACUGGA
CAUCAACAGACUGAGCGACUACGACGUCGACCACAUCG
UCCCGCAGAGCUUCCUGAAGGACGACAGCAUCGACAAC
AAGGUCCUGACAAGAAGCGACAAGAACAGAGGAAAGA
GCGACAACGUCCCGAGCGAAGAAGUCGUCAAGAAGAUG
AAGAACUACUGGAGACAGCUGCUGAACGCAAAGCUGA
UCACACAGAGAAAGUUCGACAACCUGACAAAGGCAGAG
AGAGGAGGACUGAGCGAACUGGACAAGGCAGGAUUCA
UCAAGAGACAGCUGGUCGAAACAAGACAGAUCACAAA
GCACGUCGCACAGAUCCUGGACAGCAGAAUGAACACAA
AGUACGACGAAAACGACAAGCUGAUCAGAGAAGUCAA
GGUCAUCACACUGAAGAGCAAGCUGGUCAGCGACUUCA
GAAAGGACUUCCAGUUCUACAAGGUCAGAGAAAUCAA
CAACUACCACCACGCACACGACGCAUACCUGAACGCAG
UCGUCGGAACAGCACUGAUCAAGAAGUACCCGAAGCUG
GAAAGCGAAUUCGUCUACGGAGACUACAAGGUCUACG
ACGUCAGAAAGAUGAUCGCAAAGAGCGAACAGGAAAU
CGGAAAGGCAACAGCAAAGUACUUCUUCUACAGCAACA
UCAUGAACUUCUUCAAGACAGAAAUCACACUGGCAAAC
GGAGAAAUCAGAAAGAGACCGCUGAUCGAAACAAACG
GAGAAACAGGAGAAAUCGUCUGGGACAAGGGAAGAGA
CUUCGCAACAGUCAGAAAGGUCCUGAGCAUGCCGCAGG
UCAACAUCGUCAAGAAGACAGAAGUCCAGACAGGAGG
AUUCAGCAAGGAAAGCAUCCUGCCGAAGAGAAACAGCG
ACAAGCUGAUCGCAAGAAAGAAGGACUGGGACCCGAA
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GAAGUACGGAGGAUUCGACAGCCCGACAGUCGCAUACA
GCGUCCUGGUCGUCGCAAAGGUCGAAAAGGGAAAGAG
CAAGAAGCUGAAGAGCGUCAAGGAACUGCUGGGAAUC
ACAAUCAUGGAAAGAAGCAGCUUCGAAAAGAACCCGA
UCGACUUCCUGGAAGCAAAGGGAUACAAGGAAGUCAA
GAAGGACCUGAUCAUCAAGCUGCCGAAGUACAGCCUGU
UCGAACUGGAAAACGGAAGAAAGAGAAUGCUGGCAAG
CGCAGGAGAACUGCAGAAGGGAAACGAACUGGCACUGC
CGAGCAAGUACGUCAACUUCCUGUACCUGGCAAGCCAC
UACGAAAAGCUGAAGGGAAGCCCGGAAGACAACGAAC
AGAAGCAGCUGUUCGUCGAACAGCACAAGCACUACCUG
GACGAAAUCAUCGAACAGAUCAGCGAAUUCAGCAAGA
GAGUCAUCCUGGCAGACGCAAACCUGGACAAGGUCCUG
AGCGCAUACAACAAGCACAGAGACAAGCCGAUCAGAGA
ACAGGCAGAAAACAUCAUCCACCUGUUCACACUGACAA
ACCUGGGAGCACCGGCAGCAUUCAAGUACUUCGACACA
ACAAUCGACAGAAAGAGAUACACAAGCACAAAGGAAG
UCCUGGACGCAACACUGAUCCACCAGAGCAUCACAGGA
CUGUACGAAACAAGAAUCGACCUGAGCCAGCUGGGAGG
AGACGGAGGAGGAAGCCCGAAGAAGAAGAGAAAGGUC
UAGCUAGCCAUCACAUUUAAAAGCAUCUCAGCCUACCA
UGAGAAUAAGAGAAAGAAAAUGAAGAUCAAUAGCUUA
UUCAUCUCUUUUUCUUUUUCGUUGGUGUAAAGCCAAC
ACCCUGUCUAAAAAACAUAAAUUUCUUUAAUCAUUUU
GCCUCUUUUCUCUGUGCUUCAAUUAAUAAAAAAUGGA
AAGAACCUCGAGAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AUCUAG
G000502 mA*mC*mA*CAAAUACCAGUCCAGCGGUUUUAGAMGmC
A mUmAMGMAMAMAMUMAMGmCAAGUUAAAAUAAGGCU
orRNA,
AGUCCGUUAUCAMAMCmUmUmGmMAMAMAMAMAmMGmU | 44
HALEJCHHAsT HAa
mGmGMCMAMCmMCmGMAMGMUmMCmGmGmUmGmCmU*m
TTR mbimm
U*mU*mU
2'-O-metnnoBele Moanukannu U (hochopoTHoaTHBIE CBS3M, Kak NpeacTaBieHo Hmwxke (m=2'-OMe; * =
tdhocdopoTroar).
OOPMVYIIA U3OBPETEHUSA
1. Coemunenne hopmyasl (1)
Lz xR
7 I\Il/ \Yz
X1 _OR?

r7ie, He3aBUCHUMO JIJISl KaXI0TO CIIydas, X! npeacTaBiseT coboit Cs.jalKuiIcH;

Y! npeacrapiset coboi C;_jalKiicH;
O

)I\O/ a

Y? MPEJCTABISACT OO0 a

o 1

JseT co00M CBsI3b ¢ R,
7! npenctapiset cobort C, 4aKuIieH;

UJn 2

O

O/a1

N 1
, TJIe a; IpeCcTaBiIsieT co0oi cBs3b ¢ Y , a a, Ipe/ICTaB-

7? seibupaiot u3 -OH, -NH,, -OC(=0)R?, -OC(=0)NHR’, -NHC(=O)NHR’® i -NHS(=0),R’,
R' npeactaBisieT co0oi Cy.jpankmi win Cs_1,aIKSHI,
KaskIblii R? He3aBHCHMO npeacTaBusiet cooor CyjalIKII; |
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R’ npeacTaBiseT cooor Ci_3almKu,

WK ero (papMareBTUIECKU MprueMiieMast Colb.

2. Coemunenue 1o 1.1, B KOTOpOM X! npencTaBisier cobolt mHelHbii Cq aNKuIeH, THHeHHbIH C; amkn-
sieH, nuHelnbIH Cg ankuiieH Wik TMHeHHbIH Cy aJKHIeH.

3. Coeaunenue 10 1.1 U 2, B KOTOPOM Y! npencTaBisieT coooi HeHHbINH Cg.gaIKUIICH.

4. CoeMHEeHHE 1O JIO6OMY W3 IPEABLIYIINX IYHKTOB, B KOTOPOM Y' MHpEACTaBIseT COGON THHEHHBII
C; aJIKHJIEH.

5. CoeMHEHHE 110 I0GOMY W3 MPEBIAYIIMX TyHKTOB, B KoTopoM R' mpercrasisier co6oit Co anmKkeHmI.
ol

6. CoeIMHEHHE 110 JI0GOMY W3 MPEABIAYIIMNX TyHKTOB, B KOTOPOM Y~ IPeACTaBisieT coGoii 21 o7,

7. CoeauHeHUE 1O JTIOOOMY M3 MPEABIAYIINX ITyHKTOB, B KOTOPOM Y', Y’ u R' Bmecre 00pa3yIoT IuHeH-
HYIO 1IeTh U3 16-18 aTomoB.

8. CoeMHCHHE 110 IOGOMY 13 PEBIAYIIHAX TYHKTOB, B KoTopoM Z' mpencrasisier co60ii C, aNKHICH HITH
C; aJIKUJIEH.

9. CoeiMHEHHE T10 JIOGOMY W3 MPEABIAYIIMX [TyHKTOB, B KOTOPOM Z° mpecTaBisieT coGoii -OH.

10. Coenmuenye Mo JTHO60MY M3 MPEIbLAYIIHX IYHKTOB, B KOoTopoM R' mpencrasmser coGoil muuHeiHbIi
Cs.10aTKHIL.

11. Coenmuenye mo THO60MY M3 MPEIbLAYIIHX IYHKTOB, B KoTopoM R' mpencrapmser cooit muHeiHbIHi
Coankui.

12. Coenuuenue 10 M0GOMY U3 IPEBIIYIINX MYHKTOB, B KOTOPOM KaxIblii R® He3aBHCHMO MpeICTaBIseT
co0o0ii muHerHbIN Cq_gaIKHIL.

13. CoenuHeHue 110 TI060MY 3 MPEABLIYIINX TYHKTOB, B KOTopoM X' 1 oxuH u3 (parmentoB R? BmecTe
00pa3yroT IMHEHHYIO 1etb u3 16-18 aToMOB, BKITIOUYask aTOMBI YTIIepoa U KHCIOpO/Ia aIleTalsl.

14. Coenunenue 1o 1.1, B KOTOPOM COEAMHEHNE BHIOPaHO U3:

Ho\/\N/\/\/\/\“/o\/"\/\\/“\/‘\
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15. Kommosurus smnuaasix Hanodactuil (LNP), cogeprxamas coenHeHHe IO TIOOOMY U3 MPEIbIAYIIHX
MTyHKTOB W JIMITHIHBIA KOMITOHEHT, B KOTOPOM JIUIHIHBIN KOMITOHEHT COACPIKUT XeJMepHbId sumu, [191 -
Y HEUTpabHBIN JIUTH/I.

16. Komnosumust LNP mo 1.15, gomosmmauTensao conepxaimas PHK-kommonent, Bkimtouatonuii (i) MPHK,
xonupytomyto PHK-nanpasnsemsiit JIHK-cBs3piBatomuii arent, u (i) HykiIienHoBYI0 KucioTy rugosoit PHK.

17. Komnozurust LNP no .16, B KOTOpO# MOJISIpHOE COOTHOIIEHUE MEXKAY MOJIOKHUTENBHO 3apsKEHHBIMU
aMHMHOTpYIIaMHu (apManeBTHYECKH MpUeMIIeMbIX costell coeanHenuit ¢popmynst (1) wm dopmynsr (II) (N) u
OTpHIATENIFHO 3apshHKeHHBIMH (pocdaTHbIMU Tpynmamu (P) HyKJICMHOBOH KHMCIIOTHI, MOJIEKAIIECH HHKAICYIHPO-
BaHuto (cootHomenue N/P) cocTaBiser okono 6+1.

18. Komnozunmst LNP mo mo6omy n3 mn.16, 17, B xoropoit MPHK, konupyromas PHK-nanpasnsiemsrii
JHK-cBs3pIBarommuii areHr, npeacransiser coooit MPHK, xoaupyromyto Cas-Hykieasy.

19. Kommosuruss LNP no .18, B xortopoit MPHK, koaupyrommas Cas-Hykieasy, koaupyetr Cas-HyKieasy
Kiacca 2.

20. Kommosummss LNP o mo6omy 3 . 16-19, B koTopoit HykienHoBas kuciora runoBoid PHK mpen-
crasiseT coboit rPHK.

21. Cnoco6 peaakTupoBaHUs T€HOB, BKIIOYAIONINKA B ce0sl IPUBEICHNE B KOHTAKT KIETKH ¢ KOMITO3UIIUEH
LNP mo mo6omy u3 1. 15-20.

22. [Ipumenenne kommosuunu LNP no mobomy n3 . 15-20 11 penakTHpOBaHKs TEHOB Yy cyObeKTa.
23. [Ipumenenne komnosunun LNP o mo6omy n3 mr.15-20 u1st 13roToBICHUS JIEKapCTBEHHOTO CPEICTBA
JUISL peTaKTHPOBAHHMS TCHOB Y CyObEKTa.
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