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OIIMCAHUE U30BPETEHUA
2420-579865EA/032
KOMITO3NIIUN HA OCHOBE JIMIINIHbIX HAHOYACTHUILL

IlepexkpecTHBIE CCHIIKH HA POACTBEHHBIE 3asIBKH

JlanHast 3asBKa MCHOpalIMBAaeT IPEUMYLIECTBO MPUOPUTETA IO OTHOLIEHHIO K
npeaBapuTenbHOl 3asiBke Ha mareHt CIIIA Ne 63/176228, nonmanHoit 17 ampens 2021
r.;npensaputenbHol 3asiBke Ha mateHT CIIIA Ne 63/274171, nomannoi 1 HosiOpst 2021 r.; u
npenBaputenbHoOi 3asiBke Ha mateHT CIITA Ne 63/316575, nomanHoii 4 maprta 2022 ., MOJHOE
coZiepKaHue KaXIOH U3 KOTOPBIX BKJFOUYEHO B IAHHBIN TOKYMEHT MOCPEACTBOM CCBIJIKH.

YpOBEHb TEXHUKHU

JIunuaHble HAHOYACTHULIBL, COCTABJIEHHBIE C HOHU3UPYEMBIMU JIUMTUAAMHU, MOTYT CJIY>KUTh
B KAaueCTBE HOCUTENIEH rpy3a Ui JOCTABKH B KJIETKH OWOJIOTMYMECKU AKTHBHBIX CPENCTB, B
YaCTHOCTH, NONMUHYKJIeoTHAOB, Takux kak PHK, Bxkmouas MPHK u runoseie PHK. Komnosumuu
LNP, copepskarrie HOHU3UPYEMBbIE JIUITUAABI O0JIETHAOT JOCTABKY OJUTOHYKJICOTHIHbIX areéHTOB
yepe3 KIETOYHble MEMOpaHbl, M MOTYT NPUMEHSTbCA JUII BBEIECHUS KOMIIOHEHTOB U
KOMIIO3ULINI I peJaKkTUPOBAHUs M'€HOB B JKUBblE KJEeTKU. buojorndecku akTUBHBIE areHTBHI,
KOTOpbIe OCOOEHHO TPYAHO IOCTABUTH B KJIETKH, BKIIIOUAIOT OJIKH, JIEKAPCTBEHHBIE CPEACTBA HA
OCHOBE HYKJIEMHOBBIX KUCJOT U MX IPOU3BOJHBbIE, B YaCTHOCTH, JIEKAPCTBEHHbIE CPE/CTBA,
KOTOpbI€ BKJIIOYAIOT OTHOCHUTENBHO OOoJbIIne ONUroHykJeoTunbl, Takue kak MPHK. OcoOwbrii
UHTEpeC MPEACTaBISIIOT KOMIO3ULMM Ul AOCTABKH B KJIETKM IMEPCHEKTUBHBIX TEXHOJOTHM
penaKkTHPOBAHMsI TEHOB, Hampumep, mis AoctaBku kommoHeHToB cuctembl CRISPR/Cas9
(marmpumep, MPHK, xoqupyromue Hykneasy u accouuupoBannyo ¢ Heil runosyro PHK (gPHK)).

CymectByer noTpeOHOCTh B KOMITO3ULIUSIX JUI YJIYYLIEHHOW AOCTABKH HYKJIEHMHOBBIX
kucioT, Takux kak PHK, in vivo u in vitro. B xadecTBe npumepa MOXHO NPUBECTH KOMIO3ULINU
ans pocraBku koMrnoHeHTOB CRISPR/Cas B ykapHOTHYECKYIO KIIETKY, HAIpUMeEp, B KIJIETKY
yenoBeka. B wacTHOCTH, OCOOBIII MHTEpeC MPEACTaBIAIOT KOMIO3ULMHU 1isi qoctaBku MPHK,
konupyroieh OenkoBbiii kommoHeHT CRISPR, u nmnst mocraBku rumoBbix PHK CRISPR.
Komnosunuu ¢ mone3sHelMH CBOMCTBaAMHU IJisi NOCTaBKHU in Vitro W in Vivo, KOTOPbIE MOTYT
cTabmm3npoBaTh U A0CTaBNIATE PHK-KOMITIOHEHTBI, TakKe MPEeaCTaBIITIOT OCOOBIH HHTEPEC.

Kpatkoe onucanue CylmmHOCTH H300peTeHus

B Hacrosimem wu300peTeHMH TpenararoTCs JIMIUAHBIE KOMITO3ULMH  (HAMPHMED,
KOMIo3uu Ha ocHoBe HaHodacTun (LNP)). Takue nunupHble KOMIO3WUIUH MOTYT OOJagaTh
CBOWMCTBaMHM, OJIATOTIPUSITHBIMH Il JAOCTABKH B KJETKH OHOJOTMYECKHX AareHTOB, BKJIFOYAs,
HampuMep, TIpy3bl HYKJIEMHOBBIX KHCIOT, TakMe KaK KOMIIOHEHTbl pPEJaKTUPOBaHUS T'€HOB
CRISPR/Cas.

B HekoTOphIX BapHaHTaX OCYIIECTBIIEHUS HACTOSINEro m300pereHus kommo3dunus LNP
COZIEPKUT:

OMONOrN4YeCKH aKTUBHBIN areHT; u

JUMUHBINA KOMIIOHEHT, IPU 3TOM JIMITUHBIN KOMIIOHEHT COAEPKUT:

a) MOHU3UPYEMbI JUMUA B KOJUYECTBE OT OKONO 25-50 monb % OT JMMUAHOTO



KOMITOHEHTA,

b) HeWTpanbHBI JHUMHA B KOJUYECTBE OT OKOJO 7-25 ™monb % OT JUNHIHOTO
KOMITOHEHTA,

C) BCIIOMOTATeJIbHbIA JIUMUI B KOJIHYECTBE OT OKOJO 39-65 momp % OT JUMUAHOTO
KOMITOHEHTA, U

d) PEG-nunun B konmudectse ot 0koJj10 0,5-1,8 Mok % OT TUMUIHOTO KOMIIOHEHTA,

IIPY 5TOM HOHU3UPYEMBIH JIMIH MpeAcTaBisier cobol coenunenne @opmyus (1)
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X" mpencrasisier codoit Ce_7 aKuieH,
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2 . 2
X” mpexacrtaBnsier coboit ARA* PIIA OTCYTCTBYET, NPU YCJIOBHH, YTO €CiIu X
A\
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MPEICTaBIISIET COOOM #+n+ R7He mpencrasisier cOO0H alKOKCH;

7! npencrasisieT co0oit Co.3 aNKuieH;

7% BbiGpan u3 -OH, -NHC(=0)OCH; u -NHS(=0),CHs;

R npexacrasisier coboit Cro HepasBerBineHHblil ankuin wid Cr.;p Hepa3BETBIECHHBIN
AJKUHUIT, U

Kaxbii R? He3aBUCHMO npenctasssier codoit Cg amku win Cg aNnKoKCH;

WUJIH €70 COJIb.

B HEKOTOpBIX BapuaHTaX OCYIIECTBIEHHs HACTOSALIEro M300pereHus kommo3umws LNP
COZIEPIKUT:

OMOJIOTUYeCKH aKTHBHBIN areHT, u

JUTIAAHBINA KOMIIOHEHT, TIPU 3TOM JIMITUAHBIA KOMITOHEHT COZIEPIKUT:

a) MOHU3UPYEMBIH JIUMUA B KOJUYECTBE OT OKONO 25-50 monb % OT JUMUAHOTO
KOMITOHEHTA,

b) HeWTpanbHBI JHUMHA B KOJUYECTBE OT OKOJiO 7-25 ™momb % OT JUNHIHOTO
KOMITOHEHTA,

C) BCIIOMOTATEJIbHBIA JIUTUI B KOJIMYECTBE OT OKOjo 39-65 monb % OT JMUIUIHOTO
KOMITOHEHTA, U

d) PEG-nunun B konudectse oT 0okoJio 0,8-1,8 Monb % OT MTUIMuAHOTO KOMIIOHEHTA,

IPY 5TOM HOHU3MPYEMBIN JIMITUA IPEACTaBIsieT coboii coennnenne @opmysl (I)
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X2 npeAcTaBisier coOoit ##%*%  PIIA OTCYTCTBYET, NPHU YCJIOBHUM, YTO €CIIH X?
;\
MPEICTABIISIET COOO0I soe R%He npecTaBisieT coB0l AKOKCH,

7! npenctasisier codoit Co 3 aNKuieH;

Z? BeiGpan u3 -OH, -NHC(=0)OCH; u -NHS(=0),CHs;

R! npenctasisier co0oit C79 Hepa3BETBICHHBIN AJKWIT, U

KayKIbIA R? He3aBUCUMO npencrasisier codoit Cg amkm i Cg alKOKCH;

WJIH €r0 COJIb.

B ompeneneHHBIX BapuaHTaX OCYIIECTBJIEHUS HACTOSIIErO HU300PETEHUs] KOJHYECTBO
MOHM3UPYEMOIO JIMNHUAA cocTaBisieT okono 30-45 monb % OT JMOMIHOTO KOMIIOHEHTA,
KOJIMYECTBO HEUTPAJIbHOrO Jumnuaa cocraejisger okono 10-15 monp % oOT nunugHOro
KOMIIOHEHTA, KOJMYECTBO BCIIOMOTaTeNIbHOrO JIMIHAA COCTaBjsieT Okoyuo 39-59 monp % oOT
JUMHUIHOTO KOMITIOHEHTa, konudecTBO PEG-nmummpa cocraBisier okono 1-1,5 monp % ot
JIUTTHAAHOTO KOMITOHEHTA.

B HekoTOpBIX BapuaHTaX OCYLIECTBJIEHUS HACTOSINErO0 H300PETEHUs] KOJIMYECTBO
WOHU3UPYEMOTO JIMITHIA COCTaBIIsIET OKOJI0 30 MOb % OT JIMMUIHOTO KOMITOHEHTA, KOJTUYECTBO
HeUTpanpHOro Jjunuaga - Okojo 10 Moap % OT JUNUAHOTO KOMIIOHEHTA, KOJHWYECTBO
BCIIOMOTaTEJIbHOIO JIMIKAA - OKOJIO 59 Mojb % OT JNUIIHAHOIO KOMIOHEHTA, koinnuecTBO PEG-
nunuaa - okojio 1-1,5 monb % OT MMIMUAHOTO KOMIIOHEHTA.

B HekoTOphIX BapuaHTaX OCYLIECTBJICHUS HACTOSINEr0 H300pETEHUs KOJIHMYECTBO
MOHU3UPYEMOTO JIMIHIA COCTaBIsIeT OKOJI0 40 MOJIb % OT JTUMUIHOTO KOMIIOHEHTA, KOJIUYECTBO
HEUTPaANbHOTO JUMUAA - OKOJO 15 mombp % OT JUMUAHOTO KOMITOHEHTA, KOJIMYECTBO
BCTIOMOTATENIbHOTO JIMTIHA - OKOJIO 43,5 Mob % OT MUIUAHOTO KOMITIOHEHTa, kKonnmdecTBO PEG-
JUNUAA - OKoJIo 1,5 Mojb % OT JUIMHAHOIO KOMIIOHEHTA.

B HekoTOphIX BapuaHTaX OCYLISCTBJICHUS HACTOSIIErO0 HW300PETEeHUs] KOJIHMYECTBO
MOHU3UPYEMOTO JINMHIA COCTaBIsAET OKOJ0 SO MOJIb % OT MUMUIHOTO KOMIIOHEHTA, KOJIUYECTBO
HeUTpanbHOro Jjunuaa - Okojo 10 Moap % OT JUNUAHOTO KOMIIOHEHTA, KOJUYECTBO

BCTIOMOTATENIbHOTO JIMMUAA - OKOJIO 39 Monb % OT JUMUIHOTO KOMITIOHEHTa, konnuecTBO PEG-



Jununa - okoyo 1 Mmonb % OT JIUIMHUIHOTO KOMIIOHEHTA.
B onpeneneHHbIX BapuaHTaxX OCYIIECTBJICHHS HACTOSIIETO M300PETEHUS HOHU3UPYEMbIH
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WIA €ro COJIb, HeWTpalmbHBIA Junun mnpencrasisier codoit DSPC, BcrmoMoraTenbHbIN
JIUIH] IPeNCTaBisieT codoit xonectepuH, a PEG-nmunua npeacrasnser codoit 1,2-1uMupucTomni-
paL-TIuLepo-3-MEeTOKCUTIONUA TUIEHTITUKOJTB-2000.

B ompeneneHHbIX BapuaHTaX OCYIIECTBJIEHUS HACTOSIIETO H300peTeHus Z-CpeaHuit
nuametp LNP cocrasnser menee 145 um, Hanpumep, menee 100 HM, meHee 95 HM win MeHnee 90
HM. B onpeneneHHbIX BapuaHTaX OCYIIECTBJIEHUS HACTOSIIErO M300PETEHUs] CPEeIHEUHCIOBON
nuametrp LNP cocrasnsier 6onee 45 Hm, Hanpumep, Oosiee SO HM.

B HEeKOTOpBIX BapuaHTax OCYIIECTBICHHs HacTosimero n3ooperenus LNP umeroT nanekc
MOJIUAUCIIEPCHOCTH OT 0KOJ10 0,005 mo okono 0,75, Hanpumep, ot okoJio 0,005 o okoso O,1.

B HexoTOpBIX BapuaHTaxX OCYIIECTBIIEHHs N300peTeHus: cooTHouenne N/P kommosumu
LNP cocransier OT 0K0JIO S 10 OKOJIO 7, MPEANOYTUTEIBHO OKOJIO 0.

B omnpeneneHHbIX BapuaHTaX OCYIIECTBIEHHS M300pETEHHE OTHOCUTCA K JIOOOMH
ONMCAaHHOW B JAHHOM JOKyMeHTe komno3uuuu LNP, mpu 3TOM KOMIIOHEHT, SIBJISFOLIUNICS
HYKJIEMHOBOW KHUCJIOTOH, mpencrasiser codoit PHK-kommoHeHT. B HekoTOphIX BapuaHTax
ocymectsienuss PHK-xomnonent Bkmoyaer MPHK. B npeanouTurenpHbIX BapHaHTax
OCYIIECTBIICHHsI HACTOsIIee N300peTeHne OTHOCUTCS K Jt000i kommnosuimu LNP, onucaHHOM B
naHHoM pokyMeHrte, nipu 5ToM PHK-xomnonent Bxmouaer PHK-nanpasnsemsiii JITHK-
cBs3pIBaroluil areHt, Harpumep, MPHK nyknease! Cas, Takux kak MPHK nHykneassr Cas kinacca
2 wnm MPHK nyxneassr Cas9.

B omnpeneneHHBIX BapHaHTaX OCYINECTBJICHUS HACTOsIIEEe H300pETEeHHE OTHOCHTCS K
moboit komnozuumu LNP, onucanuoit B nanHOM nokymente, npu 3toM MPHK npencrasnser
coboii momuduumpoanHyro MPHK. B HeKOTOpBIX BapHaHTax OCYIIECTBJICHHUsS] HACTOSILIEE
n300peTeHne OTHOCHUTCS K JIroOoH kommosunmu LNP, onmucaHHOW B JaHHOM AOKYMEHTE, MPH
stoM PHK-kOoMnOHeHT BritO4aeT HykyienHOBYH kucioty gPHK. B onpenenenHbIXx BapuaHTax
OCYIIECTBJICHUS] HACTOSIIEE H300pEeTeHNe OTHOCUTCS K JIto0oi kommno3uiwu LNP, onrcanHo# B
TaHHOM JOKYMEHTe, P 3ToM HykJienHoBas kuciora gPHK npencrasisier coboii gPHK.

B onpeneneHHbIX NOPEANOYTUTENBHBIX BAapUAHTAX  OCYLIECTBJICHHUS  HACTOsALIEE
u3obpeTeHne OTHOCHTCS K JiroOoi kommosuumu LNP, ommcaHHOW B JaHHOM JOKyMEHTE, B
kxotopoii PHK-komnonenT Bkmodaer MPHK nyxkiease!r Cas kiacca 2 u gPHK. B onpenenensbix
BapHaHTaX OCYIIECTBJICHHs HACTOsIee M300peTeHne OTHOCHTCSA K 000 kommo3uuuu LNP,

ONUCAHHOHN B JaHHOM JTOKYMEHTE, NPH 3TOM HykyenHosas kucnora gPHK npexncrasisier coboit



win konupyet asoiHyro ruaosyio PHK (dgPHK). B onpeneneHHbIX BapuaHTaxX OCYLIECTBIICHUS
HaCTosilee H300peTeHHe OTHOCUTCS K JiroOoi kommosuiuu LNP, omucaHHOW B JaHHOM
JIOKyMeHTe, mpu 3ToM HykJenmHoBas kucinora gPHK mpencrasnser coboit mnm komupyer
onuHapHyto runosyro PHK (sgPHK).

B ompeneneHHbIX BapHaHTax OCYIUECTBIEHUS HACTOsAIIEee H300pETeHHE OTHOCUTCS K
OMMCAaHHOW B JaHHOM JOKyMeHTe Komrnozuuuu LNP, Bkirouaromeil HyKJIEWHOBYK) KHUCIOTY
runosoit PHK u MPHK nykineass! Cas kiacca 2, mpu 3Tom cootHoweHrne MPHK 1 HykienHoBoi
kuciotsl rugoBoi PHK cocrasnsier ot okomno 2:1 no 1:4 no macce, npeanoyTuTesbHo okoto 1:1
0 Macce.

B omnpeneneHHBIX BapHaHTaX OCYINECTBJICHUS HACTOsIILEE H300pETEeHHE OTHOCHTCS K
moboit komnozuumu LNP, onmcanHol B naHHOM nokymeHnTe, npu 3toM gPHK npencrasnser
cobori wmomuduumposannyro gPHK, wnHanpumep, wmomuduumposanHas gPHK Bxirouaer
MOIU(HKALMIO OJHOTO HJIM OOJBINErO KOJINYECTBA M3 MEPBBIX IMATH HYKJICOTHIOB Ha 5’ KOHIIE,
wi monudumposanHas gPHK Bkimroyaer MomugpuKauio OIHOTO WK OOJBIIET0 KOJIUYECTBA
U3 TIOCJIEHNX TISITH HYKJIEOTHIOB Ha 3’ KOHLE, Wi 00€ MOAN(HUKAINH.

B HEKOTOpBHIX BapHaHTax OCYIIECTBICHUS HACTOALIEE H300pETEHHEe OTHOCUTCS K
croco0y IOCTaBKM OMOJIOTMYECKH aKTHMBHOTO areHTa B KJIETKY, BKJIOYAKOIIEMY IPHUBEICHHE
KJICTKU B KOHTAKT ¢ koMmno3uuuen LNP, onucaHHONi B JAHHOM JOKYMEHTE.

B omnpeneneHHBIX BapHaHTaxX OCYINECTBJICHUS] HACTOsIIIEe H300pETEeHHE OTHOCHUTCS K
cnioco0y pacmeruienust JIHK, Bkmrodaromemy npuBeneHHe KIETKH B KOHTAKT C KOMIIO3ULIUEH
LNP, omnucaHHONM B JAaHHOM JOKYMeHTe. B omnpeneneHHbIX BapHaHTax OCYLIECTBICHUS
HACTOSIILET0 M300pETeHHsI dTal PacCIIEIUIEHHs] BKJIIOYAET BBENEHHE pa3pes3a OAHOLETIOUeHHOM
JIHK. B ppyrux BapuaHTax OCYINECTBJIEHUS HACTOSILNErO HM300pETEeHHs 3Tall PacllerICHHs
BKJIIOYAaeT BBeAeHUEe paspbiBa asyxuenodeunoin JIHK. B omnpeneneHHbIx BapuaHTax
ocywectsieHust komnozuuus LNP Bxiogaer MPHK Cas knacca 2 W HyKJIEMHOBYIO KHCJIOTY
gPHK. B ompeneneHHbIX BapUaHTaX OCYILIECTBJIEHUS HACTOSIIErO HM300PETEHHUS] OMHMCAHHBIE
CHOCOOB! BKJIFOYAIOT BBEACHHE B KJIETKY IO MEHbLICH Mepe ONHON MaTPUYHOH HYKJIEHHOBOM
KHUCJIOTBI.

B omnpeneneHHBIX BapHaHTaX OCYINECTBJICHUS HACTOsIIEE H300pETEeHHE OTHOCHTCS K
mo60oMy Ccrioco0y pemakTHPOBAHUS T'€HA, OMMCAHHOMY B JAHHOM IOKYMEHTE, BKJFOUAIOLIEMY
BBefieHue kommnoszuuuu LNP >xuBOTHOMy, Hampumep, uejoBeKy. B onpeneneHHbIX BapuaHTax
OCYIIECTBIICHHUSI HACTOSIIEr0 HM300PETEeHHs] OIUCAHHBIA CrOco0 BKIIIOYAET BBEICHUE
komno3unuu LNP B kieTky, Hampumep, 3yKapUOTHYECKYHO, B YaCTHOCTH, ueJoBedeckyro. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS HACTOALIETO M300PETEHHUs KIIETKA MPENCTABISET COOOH
TUN KJETOK, MPHUIOAHBIX ISl TEPAIMM, HampuMmep, aaonTuBHOH kierounoil Tepammu (ACT).
IIpumepamu ACT sBasitoTca Tepamnus C NMPUMEHEHHEM AayTOJOTHYHBIX KJIETOK U Tepamnus C
NPUMEHEHUEM AJUIOTEHHBIX KJIETOK. B HEKOTOpbIX BapMaHTaX OCYLIECTBJIEHHUS HACTOSILEro
n300peTeHNsT KJIeTKa MPENCTaBiseT COOONW CTBOJIOBYIO KIIETKY, TAKyK0 KaK I'€MOIO3THYECKas
CTBOJIOBAasl KJIETKAa, HWHAYLUPOBAaHHAas IUIIOPUIIOTEHTHAs CTBOJIOBAas KJETKa WM JApyras

MYJIbTUIIOTCHTHAsT WM TUTFOPUIIOTCHTHAsA KJICTKA. B HEKOTOPBIX BapHUaHTax OCYIICCTBJIICHUA



HACTOSIIEr0 M300peTeHHs KIEeTKAa MPEeNCTaBisieT Cco00H CTBOJOBYIO KJIETKY, HalpHMep,
ME3€HXMMAJIbHYK0 CTBOJIOBYIO KIIETKY, KOTOpas MOXKET Pa3BUBATbCsl B KOCTHYIO, XPSILUEBYIO,
MBILIEYHYK) WJIM SKUPOBYHO KJIETKy. B HEKOTOpBIX BapuaHTax OCYLIECTBJIECHMsI HACTOSLIETO
M300peTEeHNs] CTBOJIOBBIE KJIETKH BKJIIOYAIOT TIJIa3HbIE CTBOJIOBBIE KJIETKU. B ompeneneHHbIX
BapUAHTAX OCYLIECTBJIEHUs] HACTOSIIEr0 N300peTeHHs KJIETKY BBIOMPAIOT M3 ME3EHXHMAJIbHBIX
CTBOJIOBBIX KJIETOK, I€MONO3THYECKUX CTBOJIOBBIX KieTok (HSC), MOHOHyKI€apHBIX KIIETOK,
SHOTENNANBHBIX NpPOreHUTOpHbIX KieTok (EPC), HelipanbHbIX cTBONOBBIX KieTOK (NSC),
auMOanbHBIX CTBOJIOBBIX KyeToK (LSC), TkaHecnenudrueckux mepBUYHBIX KJIETOK HIIH KIIETOK,
nojyueHHbIXx u3 HuX (TSC), MHIyUMPOBAaHHBIX TUIIOPUIIOTEHTHBIX CTBOJIOBBIX KiieTOK (iPSC),
IJIA3HBIX CTBOJIOBBIX KJIETOK, TUTFOPHIIOTEHTHBIX CTBOJIOBBIX KJIeTOK (PSC), s3MOpHrOHaNBHBIX
ctBOJIOBBIX KJIeTOK (ESC), a Takke KIeTOK ISl TPAHCIIIAHTALIMHA OPTAHOB MJIH TKaHEH.

B onpeneneHHbIX BapuaHTAaX OCYIIECTBJICHUS HACTOSIILIETO H300pETeHHs KJIETKa
npeAcTaBisier coOOi KJIEeTKy Me4YeHH. B Jpyrux BapHaHTaxX OCYIIECTBICHUS HACTOSIIETO
n300peTeHns] KJIeTKa TMPEACTaBIsieT COOOW MMMYHHYIO KJIETKY, HAmpuMep, JEHKOLUT HIIH
muMdoIHT, NpeAnodTUTENbHO TUMpOIHT, eme Oosee mpenmnouTuTenbHo T-kneTky, B-kierky
wii  NK-kyierky, HamOonee  MPEenNnouYTHTEIBHO  AKTHBHPOBAHHYIO  T-KJETKy — HIIK
HEaKTUBUPOBaHHYIO T-kieTky.

B omnpeneneHHBIX BapHaHTaX OCYINECTBJICHUS] HACTOsINEE H300pETEHHE OTHOCHTCS K
m000My ONMHMCAaHHOMY B JTAHHOM JOKYMEHTE CIIOCOOY peNaKTHPOBAHUS I'€HOB, BKIFOUAKOLIEMY
Beenenne MPHK B cocrase mnepsont xomnosummu LNP wu Bropoi komnosuuuu LNP,
BKJIFOUAKOLeH ofauH uiamu Oosbliee konudecTBO u3 ciexytomux areHtos: MPHK, gPHK u
HykienHosass kuciaora gPHK. B HekoTOpeIx BapuaHTax OCYLIECTBIEHUSI HACTOSILIETO
n300peTeHus nepByro U BTopyro komnosuiuu LNP BBogsT onHoBpeMeHHo. B npyrux Bapuanrax
OCYLIECTBJICHHsI HACTOSIILEr0 H300peTeHHs MepByI W BTOpyl Kommo3uuuu LNP BBOIAT
HIOCJIEIOBATENIbHO. B HEKOTOPBIX BapHaHTaX OCyLIeCTBIECHUs HacTosmero nzodpererns MPHK n
HykJenHoBas kucnora gPHK o6beannensr B oqHoi komnosuuun LNP. B HeKoTOpBIX BapuaHTax
OCYILECTBIICHHs HACTOSIIIEro n3o0perenus neppas kommno3uims LNP conepxut nepsyro gPHK,
a Bropas komnoszuuusi LNP - sBropyro gPHK, npu stom nepsas u sropas gPHK conepxar
pa3HbIe MMIOBbIE MTOCIEN0BATEIbHOCTH, KOMILIEMEHTAPHbIE PA3HBIM MULIEHSIM.

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS HACTOSIIEE H300PETEeHNE OTHOCUTCS K JIFOOOMY
ONMHCAaHHOMY B IAaHHOM JOKYMEHTE Croco0y peIakTHpPOBAHUS T'€HOB, NMPH KOTOPOM KJIETKA
KOHTakTupyer ¢ komnosuuued LNP in vitro. B HeKOTOpBIX BapuaHTax OCYILECTBIICHHUS
HaCTosiee M300peTeHNe OTHOCUTCS K JIFOOOMY OIMHMCAHHOMY B JTAHHOM JOKYMEHTE CIOCOOY
pEenaKTUPOBAHUSl T'€HOB, NPU KOTOPOM KJIETKA KOHTakTHpyeT ¢ kommnoszuuuenn LNP ex vivo. B
OTIPENENIEHHBIX BapHAaHTaX OCYIIECTBJICHUS HACTOALIEe H300pETEHHE OTHOCUTCS K JI00OMY
ONMMCAaHHOMY B JI@HHOM JIOKYMEHT€ Croco0y penakTUPOBAHHMsS T'€HOB, BKIJIIOYAIOIIEMY
IpUBEEHNE B KOHTAKT TKaHU >KUBOTHOro ¢ LNP.

B omnpeneneHHBIX BapHaHTaX OCYINECTBJICHUS] HACTOsIIEe H300pETEeHHE OTHOCHUTCS K
mobomy crocoOy penakTUpPOBAaHUS I'eHa, ONMHUCAHHOMY B JAHHOM JOKYMEHTE, NPH KOTOPOM

PEAAKTUPOBAHUE I'CHA IPUBOAUT K HOKAYTY I'CHA.



B ompeneneHHBIX BapWaHTaX OCYIIECTBJICHHS HACTOsIIee H300PETEHHE OTHOCUTCS K
JF000OMy Croco0y penakTHpPOBaHHUSI IeHa, OMMCAHHOMY B JaHHOM JIOKYMEHTE, MPH KOTOPOM
peOaKTUPOBAaHUE N€HA MPUBOAUT K KOPPEKLMHU IeHa.

B ompeneneHHBIX BapHaHTaX OCYINECTBJCHHS HACTOsALIee H300PETEHHE OTHOCUTCS K
ao00My crmoco0y pemakTHUpPOBaHUSI TeHA, OMHUCAHHOMY B IaHHOM IOKYMEHTE, MPH KOTOPOM
pENaKTUPOBAaHUE T'€HOB IMPUBOAUT K BCTaBke. B HEKOTOpPBIX BapuaHTax OCYIIECTBICHUS
HACTOSIIIETrO H300pETeHHsT BCTaBKA MPENCTABIISET COO0I FreHHYIO BCTABKY.

B Hacrosiimem M300peTeHHMH MpemIararOTcss CrnocoObl Te€HETUYECKOW WHKeHepuu T -
KJIETOK i Vifro, TO3BOJSIIOIINE MPEONOJETh TPYAHOCTH, XapaKTEePHbIE ISl MPEAIIECTBYOIINX
MPOLIECCOB. B HEKOTOPBIX BapUAHTAX OCYIIECTBJCHHS HACTOSIIEr0 M300peTeHuss HauBHbIE T-
KJIETKU KOHTAaKTUPYIOT in Vitro TO MEHbLIEH Mepe ¢ OJHOW JMIUAHONW KOMIIO3ULUEH U
reHeTHYeCKu MOIuPUIMPYOTCsa. B  HEKOTOpPHIX BapuUaHTaX OCYIIECTBJIICHUS HACTOSIIErO
u300peTeHNs] HeaKTHUBUPOBAHHBIC T-KJIETKM KOHTAKTUPYIOT in Vitro ¢ ABYMsI WU OOJBIIUM
KOJJMYECTBOM JIMITUIHBIX KOMIIO3UIIMM W TeHeTHYeCKH MOAu(UIMPYIOTCs. B  HEKOTOpPBIX
BapHaHTAaX  OCYLIECTBJICHHS]  HACTOSAIIEr0o  HM300peTeHWs  aKTHUBUPOBaHHBIE  T-KJIEeTKU
KOHTAKTUPYIOT N Vitro ¢ NByMsI WIH OOJBIINM KOJWYECTBOM JIMIMHIHBIX KOMIO3UIUA |
reHeTH4ecku MonupumupyroTcs. B HEKOTOPbIX BapuUaHTaX OCYIIECTBJICHUS HACTOSIIETO
uzobperenust T-xkieTku MOAM(UIMPYIOTCST HAa 9JTane MPeIBAPUTENIbHON  aKTHUBALUH,
BKJIIOYAIOIIEM TMPHUBEICHUE B KOHTAKT (HEAKTUBUPOBAHHON) T-KJIeTKH ¢ OgHOW WU OOJBIINM
KOJIMYECTBOM JIMIIUAHBIX KOMITO3HLIUN, C MOCIEAYIOLen akTuBauuend T-KiIeTku U JajbHenInen
monudpukanme T-KJIeTKH Ha 3Tare MOCT-aKTUBALMM, BKJIFOYAIOIIEM IPHBEICHHE B KOHTAKT
aKTUBUPOBAHHON T-KJIeTKM C OAHOW WM OOJBIIMM KOJHYECTBOM JIUMHIHBIX KOMMO3UIMA. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS] HACTOSIIETO N300pETeHNUsI HEAKTUBUPOBaHHbBIE T-KJIeTKu
KOHTAKTUPYIOT C OJHOW, ABYMsl WIM TPeMsl JIMIUAHBIMH KOMIIO3ULIMSIMU. B HEKOTOpBIX
BapHUAHTAX OCYLIECTBJICHHs HACTOSLIETO U300PETeHUsI AKTUBUPOBaHHAsL T-KJI€TKa KOHTAKTHPYET
C OT OJTHOW 10 ABEHAJLATH JIMIUAHBIX KOMIIO3ULMN. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS
HACTOSIIEr0 M300peTeHUsT aKTUBUPOBaHHAs T-KJIeTKa KOHTAKTHPYET C OT OMHOH OO BOCHMH
JIUMUHBIX KOMIIO3UIUN, NPEANOYTUTENIbHO OT OJHOW A0 YETBhIPEX JIMMUAHBIX KOMMo3uuui. B
HEKOTOPBIX BAapPHAHTAX OCYIIECTBJICHUS HACTOSIIErO M300peTEeHUs aKTHUBUpPOBaHHAs T-KieTka
KOHTAKTUPYET C OT OJHOW A0 WLIECTU JHUIUAHBIX KOMIIO3MLUNW. B HEKOTOpPBIX BapuaHTax
OCYIIECTBJICHUS] HACTOSIIEro u300peTeHusi T-KjIeTKa KOHTAKTUPYeT C ABYMs JIHITHIHBIMH
KOMITO3UIUSIMU. B HEKOTOpPBIX BapuaHTAaxX OCYINECTBICHHS HACTOSIIEro m3o0pereHus T-kieTka
KOHTAKTUPYET C TPEMs JIMOUAHBIMUA KOMIIO3ULMSIMUA. B HEKOTOPBHIX BapHaHTaX OCYLIECTBJIEHUS
HACTOALIET0 M300peTeHus: T-KiieTka KOHTAKTHPYET C YeThIPbMsl JIUMUIHBIMI KOMITO3UIMSIMU. B
HEKOTOPBIX BapUAHTAaX OCYIIECTBJICHUS HACTOSLIETO M300peTeHus T-KjieTka KOHTAKTHPYET C
MSATHIO JIMITAAHBIMUA KOMIIO3HLIHUSIMHA. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHs n3oOpeTeHus T-
KJIETKA KOHTAaKTHUPYeT C IIECTbI0 JMUNUAHBIMU KOMIIO3ULMSMHU. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS] HACTOSAIIEr0 u300peTeHus: T-KjeTka KOHTAKTUPYeT C CEeMbIO JIUIHIHBIMH
KOMIO3UIMSIMU. B HEKOTOPBIX BapuaHTax OCYINECTBICHHsS HACTOSIIEro m3o0pereHus T-kieTka

KOHTAaKTUPYET C  BOCEMBIO JIUITUAHBIMHK ~ KOMITO3HIIUAMMU. B HEKOTOPbIX BapHuaHTax



OCyIIEeCTBIIEHHs 300peTeHus1 T-KiIeTka KOHTAKTHPYET C EBATHIO JIMIMUIHBIMUA KOMITO3HLUSMHU.
B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHUs HACTOSINEro M300peTeHust T-KiIeTka KOHTaKTUPYET C
JECATBIO JIMMUAHBIMU KOMIO3ULMAMH. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHUS HACTOSLIETO
n3o00pereHust T-kieTka KOHTAKTHPYeT C OJWHHANLATBIO JIMIUAHBIMM KOMIO3ULUsAMH. B
HEKOTOPbIX BapHAHTaX OCYINECTBJIEHHS M300pereHuss T-KiIeTka KOHTAKTHUPYEeT C JABEHAILATHIO
JIMITUIHBIMU KOMIO3UIMAME. Takoe TUIOBOE MOCHEeNOBATENbHOE BBeAeHHE (HEOOS3aTeNbHO C
JAaNbHENIINM MOCIEA0BATENbHBIM UM OJHOBPEMEHHBIM BBEACHHEM Ha 3Tamax Ipe- U MOCT-
AKTUBALIMHN ) JIMITUIHBIX KOMITO3ULIMH 00ECTIeUnBAET MPEUMYLIECTBO AKTHBALIMOHHOTO COCTOSTHHSI
T-knetku u obecreunBaeT YHHKAJIbHBIC MPEUMMYILIECTBA U 0OJee 30pOBBbIE KJIETKH Ha 3Tare
NOCT-PEaKTUPOBAHMUsl. B HEKOTOPBIX BapHaHTAaX OCYINECTBJICHUS HACTOSILErO H300peTeHUs
IeHHO-UH)KeHepHble  T-kJIeTkn o0NajgaroT TaKUMH — NPEUMYIIECTBAMH, Kak  BBICOKAs
3¢ (EeKTUBHOCTD PENAKTUPOBAHUS B KAKAOM IEJIEBOM CaiiTe, IMOBBIIIEHHAS BBIKHBAEMOCTH
NOCJI€ PEOAKTHPOBAHUS, HU3Kasi TOKCUYHOCTb, HECMOTpPS Ha MHOKECTBEHHOCTh TPaHC(EKLHH,
HU3KUH ypOBEHb TPAHCIOKALMN (HAIpUMeEp, OTCYTCTBHE M3MEPHMBIX TPAHCIOKALWUNA MHUIICHB-
MUILIEHb), TIOBBIIIEHHAsT MPOAYKLUs IUTOKHHOB (Hampumep, IL-2, IFNy, TNFa), nponomkenue
nponudepanul MpH MOBTOPHOH CTUMYISILMM (HAmpuMep, NpPU TIOBTOPHOH CTUMYJISILHU
AHTUT€HOM), TIOBBIIIEHHAsI SKCIIAHCH W/UJIM SKCIIPECCHs] MapKepoB (PEHOTUIA KIIETOK MaMsTH,
BKJIFOUAasi, HAIIpUMED, PAHHHUE CTBOJIOBBIE KJIETKU.

Kpatkoe onucanne rpaguuecKkux MaTepuaion

Ha ®urype 1A mnpencrasieH rpadux mnpoueHTHOro coxepkanust CD3-kietok mocne
noctaBku MPHK Cas9 u sgPHK B aktuBupoBanHbie CD3+ T-kaeTku ¢ MOMOIIBIO KOMIO3ULIUN
LNP ¢ CoenunenueM 3 npu pa3auvHbIX COOTHOLIEHMSIX JIMMUIHBIX KOMIIOHEHTOB.

Ha ®urype 1B mnpencrasBnen rpaguk mnpoueHtHoro copepxanus CD3-kieTok mnocnie
nocraBku MPHK Cas9 u sgPHK B HeaktuBupoBannble CD3+ T-xieTku € HOMOIIBIO
xommnosuiuii LNP ¢ CoennnenneM 3 npu pa3anyHbIX COOTHOLIEHUSX JIMITUIHBIX KOMIIOHEHTOB.

Ha ®urype 2A mnpencrasieH rpadux npoueHTHOro conepkanus CD3-kieTok mocie
noctaBku MPHK Cas9 u sgPHK B aktuBupoBanHbie CD3+ T-kjaeTku ¢ TOMOIIBIO KOMIO3ULIUN
LNP ¢ CoenvnenueM 3 npu pa3auuHbIX COOTHOLIEHUSIX JTUIMUIHBIX KOMIIOHEHTOB.

Ha ®urype 2B mnpencrasnen rpaguk mpoueHtHoro comepxanus CD3-kieTok mocie
nocraku MPHK Cas9 u sgPHK B HeaktuBupoBanHple CD3+ T-xieTku ¢ HOMOLIBIO
kommnosunuit LNP ¢ Coennrernem 3 npu pa3iudHbIX COOTHOIIEHUSX JTUMUAHBIX KOMIIOHEHTOB.

Ha ®urype 3A mpencrasieH rpadux npoueHTHOro conepkauus CD3-kieTok mocie
noctaBku MPHK Cas9 u sgPHK B aktuBupoBanubie CD3+ T-kineTku ¢ MOMOILIBI0 KOMMIO3ULIUN
LNP ¢ Coenunenuem 1 Coemunenuem 3 u CoeauHeHueM 4, UMEIOIINX HOMHHAJbLHOE MOJIBY0
COOTHOLIEHHE JUMUAHBIX KOMIOHEHTOB: 30% wuonmsupyemoro junuzaa, 10% DSPC, 59%
xonecrepuna u 1,5% PEG-2k-DMG, u cpaBHutenbubix kommnosurmii LNP ¢ Coenunenuem 1,
CoenunenueM 3 u CoenuHeHueM 4, IMEIOLINX HOMHHAJIBHOE MOJIb% COOTHOILIEHUE JIUMUIHBIX
KOMITIOHEHTOB: 50% nonuszupyemoro jgunuzaa, 10% DSPC, 38,5% xonecrepuna u 1,5% PEG-2k-
DMG.

Ha ®urype 3B mnpencrasnen rpaguk mpoueHtHoro copepxanus CD3-kieTok mnocie



nocraBku MPHK Cas9 u sgPHK B HeaktuBupoBanHeie CD3+ T-kjneTku ¢ MOMOIIBIO
kommo3unuii LNP ¢ Coenmnennem 1 Coemunennem 3 u CoemuHeHHeM 4, HMMEROIIUX
HOMMHAJIbHOE MOJIbY0 COOTHOILIEHHUE JIMIMUAHBIX KOMIOHEHTOB: 30% HOHMU3MPYEMOro JIMNUAA,
10% DSPC, 59% xonectepuna u 1,5% PEG-2k-DMG, u cpaBHuUTenbHbIXx Kommnosuuuii LNP ¢
Coenunenvem 1, Coemunenuem 3 u CoenuHeHneM 4, HMEIOLUIUX HOMHUHAJIBHOE MOJbYo
COOTHOLIEHHE JIMMUAHBIX KOMMOHEHTOB: 50% wuonmsupyemoro smununa, 10% DSPC, 38,5%
xonectepuHa u 1,5% PEG-2k-DMG.

Ha ®urype 4 npencrasieH rpapuk, OTPAXKAIOIIUN BIMSHUAE PA3TUYHBIX KOHLIEHTPALHHA
komno3unun LNP Ha mnpouent pemaxtupoBanusi nocie nocrasku MPHK Cas9 u sgPHK,
HaneneHHbIXx Ha AAVS1, B NK-kieTku ¢ moMombo koMno3unui LNP ¢ HoMUHAJIBHBIM MOJTEY6
COOTHOIIEHHEM JIMIUAHBIX KOMIIOHEHTOB: 30% wmonmsupyemoro nununa (Coenunenue 3), 10%
DSPC, 59% xonecrepuna u 1,5% PEG-2k-DMG; 50% wnonusupyemoro nunuaa (CoenuHeHue
3), 10% DSPC, 38,5% xonecrepuna u 1,5% PEG-2k-DMG; u 50% wWOHHU3MpyeMOro JUIuaa
(Coenunenue 8), 10% DSPC, 38,5% xonecrepuna u 1,5% PEG-2k-DMG.

Ha ®urype SA npexncrasieH rpaduk, OTpaKarOIIUi BIUSHNE PA3TMUHBIX KOHLEHTPAHH
xomnosunuu LNP Ha npoueHt pepaktupoBaHust nocie noctaBku MPHK Cas9 u sgPHK,
HauesneHHbIX Ha AAVS]1 B MOHOLUTEI ¢ MOMOINbI0 koMno3uiuil LNP nMeromux HOMUHAJIbHOE
MOJIb%0 COOTHOIIEHHE JIUIMHIHBIX KOMITOHEHTOB: 30% nonmupyemoro mununa (Coenuaenue 3),
10% DSPC, 59% xonectrepuna u 1,5% PEG-2k-DMG; 50% wuoHu3upyeMoro maumnuaa
(Coenunenue 3), 10% DSPC, 38,5% xomecrepuna u 1,5% PEG-2k-DMG; u 50%
nonmupyemoro ymnuna (Coenunenne 8), 10% DSPC, 38,5% xonecrepuna u 1,5% PEG-2k-
DMG.

Ha ®urype 5B npencrasnen rpaduk, oTpaxaromuil BIUSHUE PA3IMYHBbIX KOHLEHTPALUil
komnozuiun LNP Ha npoueHt pemaktupoBanus nocie nocraBku MPHK Cas9 u sgPHK,
HaueneHHbIX Ha AAVS1, B Makpodaru ¢ momomibto komnosuiuii LNP, nMeromux HOMHHAIBHOE
MOJIb% COOTHOIIEHHE JTUMHIHBIX KOMIOHEHTOB: 30% unonmupyemoro mununa (Coenunenue 3),
10% DSPC, 59% xonectrepuna u 1,5% PEG-2k-DMG; 50% wuoHu3upyeMoro jaunuaa
(Coenunenue 3), 10% DSPC, 38,5% xonecrepuna u 1,5% PEG-2k-DMG; u 50%
nonmupyemoro ymnuna (Coenunenue 8), 10% DSPC, 38,5% xonecrepuna u 1,5% PEG-2k-
DMG.

Ha ®urype 6 npexncrasieH rpaduk, OTPAKAIOIIUN BIMSHUE PA3JIMYHBIX KOHIEHTpPALIUI
komnosunn LNP Ha mpouent pemaktupoBanusi nocie nocraBku MPHK Cas9 u sgPHK,
HaneneHHbIXx Ha AAVS1, B B-knetku ¢ momorrpio kommozuiinii LNP, numMeromux HOMUHAJIbHOE
MOJIb%0 COOTHOIIEHHE JTUMHIHBIX KOMITOHEHTOB: 30% nonmupyemoro nununa (Coenuaenue 3),
10% DSPC, 59% xonectrepuna u 1,5% PEG-2k-DMG; 50% wuoHu3upyeMoro maumnuaa
(Coenunenue 3), 10% DSPC, 38,5% xomecrepuna u 1,5% PEG-2k-DMG; u 50%
nonmupyemoro ymmuna (Coenunenne 8), 10% DSPC, 38,5% xonecrepuna u 1,5% PEG-2k-
DMG.

ITonpoGHOE onucaHue CyIHOCTH H300PETEHHS

B mHacrosimem I/I306peTeHI/II/I npeaiaratoTCa JUMUAHBIE KOMIIO3ULHWHN I AOCTABKU
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OMONOrNYeCKN aKTUBHBIX ar€HTOB, B TOM YHCJIE HYKJIEHMHOBBIX KUCIOT, Takux kak CRISPR/Cas-
komrioHeHTHele PHK (MPHK w/mmun gPHK) («rpy3»), B KJIETKy, a TakXke CIOCOOBI
IIPUTOTOBJIEHUs] U NIPUMEHEHUs] TAKUX KOMMO3UIMH. Takue nunuaHple KOMIO3ULUHN BKJIHOYAIOT
WOHU3UPYEeMbIH JUnup, HeuTpanbHblll jgunua, PEG-nunun u BecnomorarenbHbill jgunua. B
HEKOTOPBIX BAapUAHTAaX OCYLIECTBJICHHUs HACTOALIEr0 M300pETeHUs HOHU3UPYEMBIH JIUMUA
npezacrtasJsier coboii coequnerne @opmynet (I) uau (II), kak onpeneneHo B JaHHOM JOKYMEHTE.
B ompeneneHHbIX BapHaHTax OCYIIECTBIECHUS HACTOSIIErO M300pETEeHHs B COCTAB JIMITUIHBIX
KOMITO3UIUIT MOXKET BXOAUTb OMOJOrMYEeCKH aKTUBHBIN areHT, Hanpumep, PHK-kommnoneHnT. B
ONpENEeNIeHHBbIX BapHAaHTaX OCYIIECTBJIEHUs HacTosimero u3zoOperenuss PHK-kxommoHeHT
conepxkut MPHK. B HekOTOpBIX BapuaHTaxX OCYIIECTBJIEHHUsS HacTosimero u3odperenuss MPHK
npenctasisier coboii MPHK, kommpyromyro Hykieasy Cas kmacca 2. B ompeneneHHbIX
BapHUaHTaX OCYyINeCTBIeHUs1 Hacrosimero uszobperenuss PHK-komnonent copepkutr gPHK u
HeoOs3arenpHO MPHK, komupyromyro Hykjeady Cas kimacca 2. B HEKOTOpBIX BapuaHTax
OCYIIECTBIICHHUsI HACTOSLIEr0 H300PETeHUs JIMIUAHBIE KOMITO3HULIHMU MPEACTABISIIOT COOOi
KOMITO3UIINHN Ha OCHOBe JMNuAHbIX HaHodacTull (LNP). «JIununnas Hanouactuna» uimn «LNP»
O3Ha4aeT, 0e3 OrpaHUYeHHsI CMBIC]IA, YACTHUIly, COCTOSIIYIO U3 MHOKecTBa (T.e. Ooyee dem
OJTHOTO) JIMMUAHBIX KOMIIOHEHTOB, (PU3MUYECKH CBA3aHHBIX APYT C APYTOM MEXKMOJIEKYIIPHBIMU
CUJIAMU.

Taxke mnpennararoTcst CHOCOOBI PEAAKTUPOBAHUS TE€HOB M CIIOCOOBI  CO3MaHUS
WH)XXEHEPHBIX KJIETOK C MPUMEHEHHEM 3TUX JIMMUIHBIX KOMIO3ULUI. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHs] HACTOsAIero nuzobpereHus: kommo3uiuu LNP moryTt ObITh mpuUMEHEHBI IS
JOCTaBKM OHOJIOTMUYECKH AKTHBHOTO areHTa B KJIETKY, TKaHb WM XMBOTHOE. B HEKOTOpBIX
BapUAHTAX OCYINECTBJICHUS HACTOSILIEr0 W300peTeHus KJIeTKa TPeACTaBisieT  coOoi
SYKapUOTHYECKYK) KJI€TKy, B YaCTHOCTH, KJIETKYy 4YeJOBeKa. B HEKOTOpbIX BapHaHTax
OCYLIECTBJICHHUs HACTOSIILIEro M300peTeHMsl KJeTKa IpPEACTaBisieT cOOOW KIeTKy medeHu. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS] HACTOSLIETO M300PETeHUs KIIETKA MPEICTaBIsIET COOOM
TUMN KJIETOK, MPHUTOAHBIX IJIsl Tepamluy, Hampumep, aaonTHBHOH kjerounoi tepamuu (ACT),
TAaKOH Kak Tepamusi C IMPUMEHEHHEM ayTOJOTHYHBIX KJIETOK U Tepanus C NpUMEHEHUEM
AJJIOTEHHBIX KJIETOK. B HEKOTOpPhIX BapHaHTax OCYINECTBJICHUS HACTOSIIEr0 H300peTeHHs
KJIETKa TPEACTABISIET COOOW CTBOJIOBYKO KIIETKY, TAaKyKH KaK TIeMOIOITHYECKas CTBOJIOBAsS
KJIETKA, UHAYLMPOBAaHHAsl IJIIOPUIIOTEHTHAsI CTBOJIOBAs KJeTKa WM Jpyras MyJbTUIIOTEHTHasl
WIM TJIIOPUIIOTEHTHasi KieTka. B  HeKOTOphIX BapHaHTax OCYILECTBIEHMs] HACTOSILEro
H300peTeHNs] KJIETKa MPENCTAaBJIsAeT COOON CTBOJIOBYIO KJIETKY, HApUMep, ME3€HXHMAJbHYIO
CTBOJIOBYIO KJIETKY, KOTOpash MOKET pPa3BUBATbC B KOCTHYIO, XPSILEBYIO, MBILIEUYHYIO WU
KUPOBYIO KJIETKy. B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHHS HACTOSIIEro H300peTeHus
CTBOJIOBbIE KJIETKM BKJIIOYWAIOT IJIa3HbIE CTBOJIOBbIE KJIETKH. B oOmpeneneHHbIX BapHaHTax
OCYIIECTBIICHHS HACTOSIIIETO N300pETEHNs KJIETKY BBIOMPAIOT U3 ME3€HXHUMAJIbHBIX CTBOJIOBBIX
KJIETOK, TeMONO3THYeCKHMX  CTBOJIOBBIX  Kkierok (HSC), MOHOHyKiIeapHBIX  KJETOK,
SHAOTENUANbHBIX NporeHUTOpHbIX kKieTok (EPC), HefipanbHbIx cTBOJOBBIX KiIeTOK (NSC),

TuMOanbHBIX cTBOJOBLIX KieTok (LSC), TkaHecenuduueckux NepBUYHBIX KJIETOK MM KIIETOK,



11

nonydeHHbIX u3 HuX (TSC), MHAyHHPOBAaHHBIX TUIFOPUIIOTEHTHBIX CTBOJIOBBIX KieTOK (1PSC),
IJIA3HBIX CTBOJIOBBIX KJIETOK, TUIFOPHUIIOTEHTHBIX CTBOJIOBBIX KieToK (PSC), smOpumoHanbHBIX
ctBOJIOBBIX KJ1eToK (ESC), a Takske KJIeTOK s TPAHCIUIAHTALIMY OPTaHOB MJIH TKAHEH.

B HekoTOpbIX BapuaHTaX OCYLIECTBJIEHHS HACTOSINErO HM300peTeHHs  KJeTKa
NpencTaBisieT COOOH MMMYHHYIO KJIETKY, TaKyl Kak Jedkouur wiu Jumdouur. B
NPEANOYTUTENIbHBIX BAaPUAHTAX OCYLIECTBICHHUSI HACTOSIIEro M300peTeHHs MMMYHHAs KJeTKa
npencTasisier coboit auMdouuT. B ompeneneHHbIX BapuaHTaX OCYLIECTBJICHHS HACTOSIIETO
u3zobperenust aumponut mnpexacraBiser codoil T-knerky, B-xmerky wmm NK-knetky. B
NPEANOYTUTENIbHBIX ~ BapUAHTAX OCYLIECTBICHHS HACTOSILIEr0 HM300peTeHHs JIUMQOLUT
npenctasisier codoit T-kynetky. B onpeneneHHbIX BapuaHTaX OCYINECTBICHHS HACTOSIIErO
n300pereHust JTUMQPOLUUT MpeACTaBisieT coOOW aKTHMBHPOBAaHHYK T-kieTky. B ompeneneHHbIX
BapHAaHTaX OCYIIECTBICHUS HACTOSAMEro u300peTeHus: JIUMQOLIUT MPencTaBisieT CcoOou
HEaKTHUBHPOBAaHHYIO T-KIIETKYy.

B HEKOTOpBIX BapuaHTaX OCYILIECTBIIEHUS] HACTOALIETO n300peTerust kommozunuu LNP u
CrocoOBI, ONMUCAHHbIE B JAHHOM JOKYMEHTE, NMPUBOAAT K 3(P(PEKTUBHOCTH PENAKTUPOBAHHS
6onee yem Ha 80%, Gomee yem Ha 90% wmnm Oonee yem Ha 95%. B HEKOTOPBIX BapuaHTax
OCYIIECTBIIEHHS HACTOSIIEr0 n300peTeHns 3(pHeKTUBHOCTD penakTupoBaHus Kommo3uuii LNP
U crocoboB, coctaBisieT okojio 80-95%, okono 90-95%, oxono 80-99%, okono 90-99% wunu
ok0110 95-99%.

HNonusupyembie JJUNUABI

B HacrosiiieM H300peTeHMM NpPEANararoTCsi MOHM3HPYEMbIE JIUMUABL, KOTOPbIE MOTYT
OBITh MpUMEHEeHbI B KoMno3uuusax LNP.

B HekOTOpBIX BapuaHTax OCYLIECTBJIEHMs HACTOALIEr0 M300pETeHUs HOHU3UPYEMbIH

JIMITU] TIpeNCTaBIsieT coboii coenuHenne @opmyisl (1)

. 'I\_ GR1

1
X1 ¥z 0
R® “R? M
rae
1 .
X" mpencrasisier codoit Ce_7 alKuieH,
;\
2 .
X” mpencraBnsier coOOH ARAS T WM OTCYTCTBYET, HPU YCJIOBUH, YTO €CJIHU X?
)\
-~ 2 o
MPEICTaBIISIET COOOM #s++  RHe mpexacraisieT coO0OH alKoOKCH;

1 .
7. npencrasiisier coboii C,.3 amKuieH,
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Z? seiGpan u3 -OH, -NHC(=0)OCH3 u -NHS(=0),CHs;

R! npencrasisier coboii Cr9 HepasperBieHHBbIH ankmin wid C;y; Hepa3BETBICHHbIN
AJIKVHWIL, U

Kaxbii R HE3aBUCHMO npenctasisier codoit Cg amkmn mwin Cg aNnKoKCH;

WJIH €r0 COJIb.

B HeKOTOpBIX BapWaHTaX OCYILIECTBJICHUS HM300pETEHHUS HMOHM3UPYEMbIA JIUIIH

npeacTaBisieT coOON coeTMHEHHe, uMerolee CTpyKTypy Popmyus [

L2 oR?

1
1
X1 ¥z 0
R® “R? M
rme
1 .
X" mpencrasisier codoit Ce_7 aKuieH,
)\
2 . 2
X” mpexacraBnsier coboit ##A% YU OTCYTCTBYET, NPU YCJIOBHH, YTO €CiIu X
;\
-~ 2 o
MPEICTaBIISIET COOOM &0+ RHe mpexacraiisieT coO0H alKoKCH,

7! npexacrasJsiet coboit Co 3 anKuieH;

7% BbiGpan u3 -OH, -NHC(=0)OCH; u -NHS(=0),CHs;

R npexacrtasJsier coboi C79 Hepa3BETBIECHHBIN AJKWIT; U

KasKIbId R? HesaBucUMO npezacrasisier codoi Cg amkui umu Cg aJIKOKCH;

WJIA €T0 COJIb.

B HEKOTOpBIX BapWaHTaX OCYILIECTBJICHUS HM300pETeHUS HMOHH3UPYEMbIA JIUTIH]

npeacrasisier cobol coenunenue @opmyosl (11)
Z' OR'
M
X LT,DR ? .
OR® .

HO”

rac

x! npencrasisier codoit Ce7 alTKUIIEH,

7! npencrasisier codoit Co 3 aNKuIeH;

R! npenctasisier co0oit C79 Hepa3BETBICHHBIN KW, U
kaxabiii R mpencrasmser co6oii Cg ki,

UJIH €70 COJIb.

1
B ompeneneHHBIX BapwaHTaX OCYIIECTBJEHHs HAcTosLIero u3obpereHus X
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npeacrasisier codoit Ce ankwieH. B apyrux BapuaHTax OCYLIECTBIIEHHSI HACTOSIIETO
u3o0peTeHmst X! npencTasisier codoit C; amKueH.

B HEKOTOPBIX BAPHAHTAX OCYLIECTBICHWS HACTOALIErO M300peTeHmst Z' mpencTasiser
co0OM MpsIMyIO CBSA3b, & R’ 1 R® kaxcapiit u3 Cg ankokcu. B APYTUX BapUaHTaX OCYILUECTBJICHUS

HACTOSIILETO M300peTeHMs 7! npezcrasisier coboii C; ankuieH, a R’ u R® kaxpiit Cg anku,
B onpemeneHHbIX BapMaHTaxX ~OCYLIECTBJICHHsS] HACTOSIIET0  M300peTeHus X2

DA\D

- 2 o
npeAcTaBysieT coOoi #~» 1 R He mpexacTaBisieT co0oi amkokcH. B npyrux BapuaHTax

2
OCYIIECTBJICHHsI HACTOSAIIEro n300pereHnss X~ OTCYTCTBYET.

B ompeneneHHbIX BapuaHTaxX OCYUIECTBJIEHHS HACTOSILIETO H300peTeHUs z!
npeacrasisier codoit C, ankwieH, B apyrux BapuaHTax OCYINECTBJICHUs] HACTOSIIETrO
u300peTeHust z! npencrassier codolt C; ankuieH.

B ompeneneHHbIX BapuaHTaX OCYLIECTBJICHHSI HACTOSIIETO  W300peTEHUs Vi
npenctasisier codoit -OH. B apyrux BapuaHTax OCYUISCTBJICHHS HACTOSIIETO H300pETCHHS
Z’npencranser coboit -NHC(=O)OCH;. B mpyrux BapHaHTax OCYIIECTBICHHS HACTOSIIErO
nsobperenus Z npencrasmser coboit -NHS(=0),CHs.

B ompeneneHHBIX BapuaHTAaX OCYIIECTBJIEHUS HACTOSINErO  HU300peTEeHUs R
npexncrasisier coboit C; HepasBeTBIEHHBbIN alKuWiIeH. B Apyrux BapuaHTax OCYIIECTBIICHHS
HACTOSIIIEr0 M300peTeHus R' npezncrasisier coboit Cg pa3BETBICHHBIN WIN HEPa3BETBJICHHBIN
ankwieH. B npyrux BapuaHTaxX OCYIIECTBJIEHUS HACTOSILEro H300peTeHHs R' NIPEACTABIISIET
coboit Cy pa3BeTBIICHHBIN WM HEPA3BETBIICHHbIN aJIKUJIEH.

B omnpeneneHHBIX BapHaHTaX OCYIUECTBICHUS HACTOSILIETO M300peTeHHst HOHU3UPYEMBIH
JIMITU]T TIPENICTABIISIET COOOM COJb.

PenpesentaTuBHbie coequneHuss @opmyibl (1) BKIHOYAOT:

Homep
Coeaunenne
Coeaunenus
HOV,\N/\/\/\/\H,UW
Q
1
DW
OW\/
2
OM
R N N
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HD\/\N
3
O T T
DM“‘H
4
T N N
JJS’N‘V/\N M/\
¢’
5
O N
/\siN N /\A/\.Ag/ow
H
6
QW
O e e T
Q
\O)LHMN/\A/\/IQW
7
O e T T
0 M i N

WIA €ro COJIb, TAKyK Kak (apMaleBTHYeCKH npuemieMas coyib. COeIMHEHUs MOTYT
OBITh CHHTE3UPOBAHBI B COOTBETCTBHHM CO CIOCO0AMHM, HW3JIOXKEHHBIMU B MyOJIHMKALUAX
W02020/072605 (wHampumep, ctp. 69-101) u Mol. Ther. 2018, 26(6), 1509-1519 (“Sabnis”),
KaXasi M3 KOTOPBIX BKJIIOYEHA B JAHHBIA JOKYMEHT MOCPEICTBOM CCBUIKH BO BCEH CBOEH
MIOJTHOTE.

Coenunennst @opmysl (I) wmu (II) mo HacTosmeMy H300pETEHHI0 MOTYT OOpPa30BBIBAThH
coJM B 3aBHCUMOCTH OT pH cpenpl, B KOTOpo# oHu Haxoasarcsa. Hanpumep, B crabokuciol cpene
coenuaeHust Popmynsl (I) mmm (II) Moryr mpOTOHMpPOBATBCS M, TaKUM O0pa3oM, HMETh
NOJIOXKUTENBbHBIN 3apsan. M HaoOopoT, B cnadoImenodHoi cpene, Takol Kak, HarpuMmep, KPOBb,
rne pH cocraBnser mpubmmsurensHo 7,35, coemuHenus Popmynsl (I) wimm (II) moryr He
NPOTOHHPOBATBCA M, TaKUM OOpa3oM, HE HeCyT 3apsma. B HEKOTOpBIX BapHaHTax
OCYILIECTBIIEHHsI HacTosimero nzodperenus coenunenus @opmynsl (I) mnu (II) nmo Hacrosmemy

n300peTeHNsI MOTYT OBITh MPEUMYIIECTBEHHO MPOTOHUPOBaHbI Ipu pH 1o MeHbIel Mepe 0KoIIo
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9. B HEKOTOpPBIX BapHaHTaX OCYLIECTBJIEHHUsS HACTOALIET0 M300peTeHus: coenuHeHus Popmybl
(D) mnu (II) mo HacrosimemMy H300peTeHHst MOTYT OBITh MPEUMYIIECTBEHHO MMPOTOHUPOBAHBI ITPH
pH no menb1ueit mepe okouno 10.

3nauenue pH, mpu xoropom coeaunenue @opmynsl (I) unu (II) npeumyrnecTBeHHO
NPOTOHUPYETCsI, CBSI3aHO C ero coOCTBeHHbIM 3HaueHueM pKa. B HeKkoTOphIX BapuaHTax
OCYIIECTBIIEHHs] HacTosiiiero u3obpereHust conb coenuHeHuss Popmynbr (I) wim (II) mo
HacTosimemMy n3oOpereHnto umeer pKa B amamasone ot okosno 5,1 mo okono 8,0, eme Ooree
MPEANOYTUTENBHO OT OKOJO 5,5 10 okono 7,6. B HEKOTOpPBIX BapuaHTaxX OCYILIECTBJICHUS
Hacrosimero uszobperenust conb coemuHenuss @opmynsl (I) wmm (II) mo Hactosmemy
u3zobpereHuro umeeT pKa B auamasone oT okoJyio 5,7 10 okoso 8, ot okoso 5,7 10 okoso 7,6, ot
OKOJIO 6 10 OKOJIO 8, OT OKOJIO 6 A0 OKOJIO 7,5, OT 0KOJI0 6 10 OKOJIO 7, OT OKOJIO 6 7O OKOJIO 6,5,
UIM OT OKOJIO 6 A0 Okono 6,3. B HEKOTOpPBIX BapHaHTAax OCYIIECTBJIECHUS HACTOSILErO
u3o0perenust conb coenuaeHust @opmyiel (1) mu (II) mo Hacrosmemy nzobperernto nmeer pKa
oko110 6,0, okoio 6,1, okojo 6,1, okoso 6,2, okoJo 6,3, 0k0I0 6,4, 0K0JIO 6,0, HmiIu oKoJio 6,6. B
aNbTEPHATHBHOM BapuaHte coib coequHeHuss Popmyner (I) wmm (II) nmo Hacrosimemy
uszobpereHnio umeet pKa B quamnasone oT okoJjio 6 1o okojio 8. 3Hayenne pKa coimu coennHeHHsI
@opmyel (1) mu (II) mosker ObITh BaskHBIM (pakTOpoM npu coctasiernyu LNP, mockonbky Obu1o
oOHapykeHo, uyto LNP, cocraBneHHble C OmNpeneNeHHbIMH Junuaamu, uMeroumvu pKa B
auanaszoHe OT OKoJo 5,5 mo okono 7,0, 3pexTHBHBI 111 JOCTABKU Ipy3a in vivo, Hanpumep, B
nedeHb. Kpome Toro, Obuto obOnapyxkeHo, uto LNP, cocraBieHHble C ONpeAeeHHbIMU
aununaMu, umeromumu pKa B nuana3zoHe ot okosio 5,3 1o okouno 6,4, saBistorcs 3¢ HeKTHBHBIMU
I IOCTaBKH in vivo, nanpumep, B onyxonu. Cm., nanpumep, WO 2014/136086. B HexoTOpbIX
BAPUAHTAX OCYINECTBJIIEHUS HACTOSINEro H300pEeTeHUs HOHU3UPYEMblE JIMIUABI HUMEIOT
MOJIO>KUTENbHBIN 3apsA] IPU KUCJIOM pH, HO HEUTpalbHBIN B KPOBH.

JlonoTHUTeIbHbIE JTHITHABI

«HeWrpanbHble JTUMUAB, MPUTOAHBIE JJIA NMPUMEHEHUs B JIMMIUAHOW KOMITO3ULUHU IO
HACTOSIIEMY H300pETEHHIO, BKJIIOYAIOT, HANPUMEp, pPa3IMyHble HEUTpPaJbHbIE, HE3aPsKEHHbIE
WIA [BUTTEPUOHHBIC JUMUABL [IpuMepsl HEWTpambHBIX (HOCOIMIUAOB, NPUTOIHBIX IS
NIPUMEHEHUs B HaCTOALLEM u300peTeHn , BKJIFOYAIOT, IOMHMO MIPOYero,
IUMaTbMHUTOMI(POCHATUTUITX OJTUH (DPPC), aucreapomnpochaTnanIXoNuH (DSPC),
docdoxomuu (DOPC), numupuctomndocharuamnxonun (DMPC), pocharunmnxomun (PLPC),
1,2-nucreaponn-sn-ruunepo-3-pochoxomun (DAPC), docharnannsranonamun (PE), stmunbIit
dochaTuannxonus (EPC), aunay prioniadochaTHIMITKOIHH (DLPC),
mumupucronndocharunmwixomud  (DMPC),  1-mupucronn-2-nansMutonndochaTuanix OuH
(MPPO), l-manemuTonn-2-mupucromwnpocparnmmixomna - (PMPC), I-nmanpmuTOUN-2-
creapomnpocharuaumxonus (PSPC), 1,2-aunapaxunonn-sn-riaunepo-3-pochoxomun (DBPC), 1-

cTeapomt-2-natbMUTOMI(GOCHaTUIMIXONUH (SPPC), 1,2- ins K 03€HOMII- SN-TIIHLEePO-3-
dochoxonmmu (DEPC), MaJTbMHUTONIIONCONIT dbocharunuxoaH (POPC),
nu30¢ochaTuanIXONuH, JIHOJIEOUTT docharununTaHOIAMUH (DOPE),

nurHoeomnochaTUANIX OJTUH nucreapomsipochaTHIUIITAHOTAMUH (DSPE),
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mumupucronndocharunnmsTanonamud  (DMPE),  numansmuromndochaTuanasTaHOIAMUH
(DPPE), manemuronnonenndocharuaumstasosamud (POPE), nmuszodochaTunmnstanonaMus u
ux KoMOuwHanuu. B ompeneneHHBIX BapHaHTax OCYIIECTBICHUS HACTOSINEro H300peTeHus
HeliTpanpHbll  Qochomunun BeiOpaHn u3  aucreapowidocharunmixonmuna (DSPC) w
auMupHucTOnIpochaTUINIITAHOTAMUHA (DMPE), IPEANOYTUTENBHO
aucreapomndocharuamxonraa (DSPC).

«BcrnomoraresnbHble JIMNUABD BKJIOYAIOT CTEPOUIbI, CTEPUHBI U AJKUJIPE3OPLIHHBL
BcnomorarenbHble JUMHABI, MPUTOAHBIE [UIsi NPUMEHEHUS B HACTOSIIEM H300pETEHHH,
BKJIFOYAIOT, [MOMHMO IMPOYEro, XOJEeCTepUH, S-TenTaAelMIPE3OPLUUH W TeMUCYKLMHAT
XoJiecTepuHa. B ompeneneHHbIX BapHaHTaX OCYLIECTBJICHHs BCIOMATaTEeNbHBIA JIUIUL MOXKET
NPEACTABIATh COOOW XONECTePHH WJIM €ro NPOM3BOJHOE, TaKOe KaK T'eMHUCYKIHHAT
XOJIECTEPUHA.

B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHHUS HACTOSIIEro nzobpereHus: kommodunun LNP
BKJIFOYAIOT MOJHMEPHbIE JUMHUAbL, Takue Kak PEG-mumunbl, KOTOpble MOTYT BIHMATH Ha
MPOAOCKUTENBHOCTD CYIIECTBOBAHUS HAHOYACTUL iN VIVo WU ex vivo (Hanpumep, B KPOBU WU
cpene). PEG-mumuasl Moryt oOjerdate mNpoLecC COCTABJICHUS, HAamlpuMep, MOCPEICTBOM
CHIDKEHHSI arperaliy 4acTHIl U YIpaBiIeHus pazMepoM dactull. PEG-nmununbl, npumMeHsieMble B
JAaHHOM JOKYMEHTe, MOIYT MOAyJUpoBarh (papmakoknHernueckue cpoiictea LNP. Kak
npaBwio, PEG-nmunun conepXut JTUNUAHBIA (pparMeHT W NOJMMEPHbIH (pparMeHT Ha OCHOBE
PEG (B HekoTopbIx ciydasx HasbiBaeMmblii mnonu(stuneHokceun)) (PEG-¢parment). PEG-
JMIUABL, IPUTOAHBIE Ui PUMEHEHHUS B JIMIMUAHON KoMno3uuuu ¢ coenuHenneM @opmyisl (I)
w (II) mo Hacrosimemy uzoOpereHuro, U MHGOPMALMIO O OMOXUMHH TaKUX JIHUIUIOB MOKHO
Haiitn B myOnukaumsix Romberg et al., Pharmaceutical Research 25(1), 2008, pp. 55-71 u
Hoekstra et al., Biochimica et Biophysica Acta 1660 (2004) 41-52. JlonojgHUTENbHBIE
noaxonsume PEG-nmununer onucanbl, Hanpumep, B WO 2015/095340 (ctp. 31, ctpoka 14 - ctp.
37, crpoka 6), WO 2006/007712 u WO 2011/076807 («cTenc-munmuaby), Kakaas U3 KOTOPbIX
BKJIFOYEHA B IaHHBINA JOKYMEHT MOCPEACTBOM CCBUIKHM BO BCEH CBOEH MOJHOTE.

B HEKOTOpBIX BapuUaHTax OCYLIECTBJICHUS HACTOSIIEr0 W300pPETeHUsT JIUIUIHBIA
(parMeHT MOXKeT OBITh MOJYYEH U3 JUALMITIHLEPHHA WIN AHALMINIIOKAMUAZA, BKITFOYas TAKHE,
KOTOpbIE COAEPIKAT TPYIIY AHATKWIMIHLIEPUHA WIN TUANKWITTIOKAMHIA ¢ JJTHHON aJIKUIIBHOM
LIETH, He3aBUCUMO coaepkatieit ot okosio C4 no okono C40 HACBHIEHHBIX U HEHACHIIIEHHBIX
aTOMOB yIJIepoza, NpUYEeM Lelb MOXKET COnIepKaThb OAHY WIH OoJibliee KOJHYECTBO
(YHKIMOHABHBIX TPYII, TAKUX KaK, HampuUMep, aMui WM CIOXHBIA >pup. B HEKOTOpBIX
BapHaHTaX OCYLIECTBJIEHHUs JJIMHA aJKUJIbHOMN Lienu cocTasisieT oT okojo C10 no C20. I'pynna
OUATKWITIALEPUHA WA JUANKUITTIOKAMHAA MOJKET JIONMOJHHUTENBHO COAEPXKATh OAHY WU
Oonpliee KOJNWYECTBO 3aMEINEHHBIX ANKWIbHBIX rpymm.  JuHbI neneil MoryT  ObITh
CUMMETPUYIHBIMH UJIH ACUMMETPHYHBIMHU.

Ecnun He ykazaHO umHOe, IpUMEHsIeMbINl B JaHHOM NOoKyMeHTe TepMuH «PEG» o3Hagaer
0001 MONMATUIIEHTIIUKONIb WM APYrod IOJIMANKWICHOBBIM 3(QUPHBIA MONIUMep, HarpuMmep,

HEeoOs3aTeIbHO 3aMELIEHHbIM JIMHEWHBIN WM Pa3BETBJICHHBIN IMOJMMEP STUJICHTJIUKONS WU
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STUJIEHOKCHA. B ompeneneHHbIX BapuaHTaX OCYINECTBIEHHUs! Hactosimero n3odperenus PEG-
(dparmeHT sBIIsIETCS HE3aMelleHHbIM. B anbrepHaTusHOoM Bapuante PEG-¢pparmenT moxer ObITh
3aMELIEHHbIM, HanpumMep, OTHON WIN OOJbIlee KOJMUYECTBO M3 CIENYIOUIUX IPYII: aJKUIIbHAS,
aJIKOKCH, alWJIbHAasA, TUAPOKCH Wi apuibHas rpynma. Hampumep, PEG-¢parment mosker
cogepxath cononumep PEG, takoii xak PEG-nommyperan wnmu PEG-nomunporunen (cm.,
nanpumep, J. Milton Harris, Poly(ethylene glycol) chemistry: biotechnical and biomedical
applications (1992)); B anvrepHatuBHOM Bapuanre PEG-dparmenT Moxxer npencraBistb coboi
romonioiumep PEG. B ompeneneHHbIX BapuaHTax OCYILIECTBJIEHHs HACTOSIIEr0 H300pETEHHSI
PEG-dparmMeHT umeer MOJEKyJsipHYrO Maccy oT okosio 130 mo okojo 50000, Hampumep, OT
okojio 150 mo oxono 30000 wmu maske ot okosio 150 mo okosno 20000. TlogoGuBIM 00paszom,
PEG-¢dparmMeHT MOXET MMETh MOJIEKYJISIPHYIO Maccy OT okosio 150 mo okono 15000, ot okoio
150 no okomo 10000, ot okono 150 mo okono 6000 unu gaxe ot okono 150 mo okono 5000. B
OTIPEENIEHHBIX MPENMOYTHTEIBHBIX BAPUAHTAX OCYLIECTBICHHs HacTosmero n3odperenust PEG-
(dbparMeHT uMeeT MOJIEKYJIIPHYI0 Maccy OT okoio 150 mo okoso 4000, ot okosio 150 no okono
3000, ot oxomio 300 mo oxoso 3000, ot okono 1000 g0 okosio 3000 unu ot okoso 1500 g0 okono

2500.
B ompeneneHHBIX NpPEANOYTUTENBHBIX BapUaHTaX OCYIIECTBIEHHS HACTOSLIETO

uzobperenusi PEG-dparment npencraensier codoit «PEG-2K», Takxke HasbBaembiii «PEG

2000», KOTOpBIM MMEET CPENHIOI MOJEKYJsIpHYI0 Maccy okojo 2000 mansroH. PEG-2K

\i O/\’}OR

NpEeACTaBJeH B NaHHOM aokymeHTe ¢opmynoit (III), " (III), rae n paBeH 45, uTo
O3HA4aeT, YTO CPEJHEUUCIIOBasl CTENEeHb MOJUMEPHU3ALH COCTaBJAET OKOJO 45 cyObenauHul
OnHako MOTYT ObITh MPUMEHEHBbI M JPYrHe M3BECTHBbIC B JAHHOH OONACTH TEXHHKH BapUAHTbI
PEG, B ToM uucne, nanpumep, Takue, B KOTOPbIX CPEAHEUHCIIOBAs CTENEHb MNOJMMEPH3aLUu
cocraBiisieT okojio 23 cyowbemuuun (n=23) w/wnu 68 cyObenunun (n=68). B HeEKOTOpPBIX
BaPHUAHTAX OCYIIECTBJICHUSI HACTOSIIEr0 M300PETEHHsS N MOXKET BAPbUPOBATHCS OT OKoJo 30 1o
okoyio 60. B HEKOTOpBIX BapHaHTAaX OCYINECTBJIEHUS HACTOSIIETO HW300pPETEHHsS] N MOXKET
BapbUPOBAaTbC OT OKONO 35 A0 okono 55. B HEKOTOpBIX BapuaHTaX OCYILECTBIICHUS
HACTOSIIEr0 M300pPEeTEeHUsI N MOKET BapbHPOBaThcst OT OKoyio 40 no okono 50. B HekoTophIX
BapPHUAHTAX OCYIIECTBJICHUS HACTOSIIErO M300PETEHHs N MOXKET BapbUPOBATHCS OT OKOJIO 42 110
okoyio 48. B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUS HACTOSIIETO W300pPETeHHsS] N MOXKET
cocTaBlisiTh 45. B HEKOTOPBIX BapuaHTAaX OCYLISCTBJICHHS HACTOSIIEro m3odpereHusi R mMosker
ObITh BbIOpaH M3 H, 3aMeIeHHOro ankuia U He3aMeIleHHOTro alKuia. B HEKOTOphIX BapHaHTax
OCYIIECTBJICHUS] HAcTOsero mu3obperenus R MoxkeT mpeactaBnsaTb COOOH He3aMeIleHHBIH
aJIKWJI, TAKON KaK METHUIL.

B mobom u3 BapuaHTOB OCYIIECTBJICHHS], OMMUCAHHBIX B JaHHOM NoKyMeHTte, PEG- iy

MOXeT ObITh BbOpaH w3 cineayrommx areHToB. PEG-mpunaypownrmunepusn, PEG-
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aumupucronnraunepus (PEG-DMG) (Ne mo karanory GM-020 ot NOF, Tokwuo, SInonus), PEG-
munansmuronnranuepus, PEG-nucreapomnrmuuepun (PEG-DSPE) (Ne mo karanory DSPE-
020CN, NOF, Tokwuo, Anonus), PEG-nunaypunrmokxamun, PEG-gumupuctinrmokamun, PEG-
nunansmuromnrokamun u PEG-gucreapounrmokamun, PEG-xonecrepun (1-[8'-(xonect-5-eH-
3[6eta]-okcu)kapbokcamuno-3',6'-THOKCaOKTaHUII |[KapOaMOouI-[ omera]-MeTHII-
nonu(3TuneHrukoib), PEG-DMB  (3.4-nurerpaneriokcubeH3mi-[ omera|-MeTUiI-oNn(3 TUIIeH
ruKonb)adup), 1,2-aumupucromi-sn-raunepo-3-¢pochostanonamus-N-[ METOKCH(TTONHI THIEH
TIIUKOJTB )-2000] (PEG2k-DMPE), WA 1,2- TMMUPUCTOMII-pALI-TITHIEPO-3-
METOKCHUITOIUA THIIEHTTIUKO0Ib-2000 (PEG2k-DMG), 1,2-gucTeapoun-sn-riauuepo-3-
dochoaranonamun-N-[meTokcu(nonmstunenriukons)-2000]  (PEG2k-DSPE)  (momep  mo
karajory 880120C ot Avanti Polar Lipids, Anebactp, mrar Asnadama, CIIIA), 1,2-mucteapown-
sn-rmnepud, MerokcunonudTiieHrmukonb (PEG2k-DSG; GS-020, NOF Tokwuo, Amnonwus),
nonu(3TuneHrmMKoib)-2000-numerakpunar  (PEG2k-DMA) u  1,2-mucteapuiiokcunpornui-3-
amuH-N-[MeTokcu(nmommTineHrmkoib)-2000]  (PEG2k-DSA). B onpemeneHHBIX — Takux
BapHUAHTaX OCYIIECTBJIECHUs HacTosuero n3odperenus PEG-nmunmun Moxer npeactasisiTb coOoi
PEG2k-DMG. B HeKOTOpBIX BapHaHTax OCYINECTBJICHHUS HacTosimero n3odperenus PEG-nmumin
MoxkeT mpexactaBiaTh coborr PEG2k-DSG. B npyrux BapuaHTax OCYLIECTBIEHHs HACTOSIIETrO
u3o0perennst PEG-nmunmn mosker npencrasiste codoit PEG2k-DSPE. B HekoTOpBIX BapuaHTax
OCyIIeCTBJIeHUs] HacTosmero u3odperenuss PEG-munua mosxer mpencrasisite codoit PEG2k-
DMA. B eme apyrux BapuaHTax OCYIIECTBIIEHUsS] HacToswIero nuzobperenus PEG-nmunun mosxker
npeactaBsate coboir  PEG2k-C-DMA. B  ompeneneHHBIX BapHaHTaX  OCYIIECTBIICHHS
Hacrosimero u3ooOperenuss PEG-nmunup Moxer mnpencTtaBisT cobol coemuHeHue S027,
omucanHoe B WO02016/010840 (aGzaubr [00240]-[00244]). B HekoTOpBIX BapuaHTax
OCyIIECTBIIEHHs] HacTosimero usobperenus: PEG-nmunun moxker npeacrasisite coboit PEG2k-
DSA. B npyrux BapuaHTax OCYIIECTBJIEHHs Hactosuiero usodpereHus PEG-numup moxer
npeacrassatb coboii PEG2k-C11. B HekOTOpbIX BapuaHTaX OCYLIECTBIIEHHSI HACTOSILIETO
uzobperenust PEG-nmunung moxer npencrasnsate coboit PEG2k-C14. B HeKOTOpBIX BapHaHTax
OCYIIEeCTBJICHUs] HacTosimero u3odperenuss PEG-munmua mosker mpencrasisite codoit PEG2k-
C16. B HekoTOpBIX BapHaHTaX OCYIIECTBJIEHUS HacTosinero mzobperenuss PEG-nunun mMoxker
npexncrasisith codoit PEG2k-C18.

B npeamodTuTENBHBIX BapUaHTAaX OCYLIECTBJIEHHs Hacrosimero usodperenust PEG-
JUMAA BKIFOYAET TIULEPUHOBYIO TPYIIy. B mpeamodTuTeNbHBIX BapHaHTaX OCYIIECTBIICHHS
Hacrosimero n3ooperenust PEG-nunupa BkirodaeT auMupucTonarinuepruHoByo (DMG) rpynmy.
B mnpenmouTHTENnpHBIX BapHAHTaX OCYIIECTBJICHUS Hactosmero wusodperenns PEG-munun
cogepxutr PEG-2k. B mnpennmoyTHTENpHBIX BapUAHTAX  OCYLIECTBJICHUS  HACTOSIIETO
u3o0perenust PEG-nmunun npencrasnser codoit PEG-DMG. B npeanodTuTenpHbIX BapUaHTax
OCYIIECTBJIEHUs HacTosiero n3ooperenus PEG-nmunun npencrasisier codoit a PEG-2k-DMG. B
NPEANOYTUTENbHBIX ~ BapUAHTAX OCYLIECTBICHMA Hacrosmero usobperenuss PEG-nmunun
npeacTaBisier co0oil 1,2- TMMUPHUCTOMII-PaLl-TIHLEPO-3-METOKCHIIOINATHICHITHKONB-2000. B

NPEANOYTUTENBHBIX BapHAHTaX OCYINECTBIEHUs Hactosmero uszobperenuss PEG-2k-DMG
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MPECTaBIISIET CO00H 1,2- TMMUPHUCTOMII-PALl-TIULEPO-3-METOKCHITOIMA TUICHIITHKOIB-2000.

JIununHble KOMIIO3ULIUU

B naHHOM nOKyMEHTE OMUCAHBbI JUMUAHbIE KOMIIO3ULIMHU, COAEp KAllUe MO MEHbLIEH
mepe onHo coenuHeHne Popmynsl (I) umu (II), wnu ero conp (Hampumep, dpapMaleBTHUECKU
NPUEMJIEMYIO COJIb), TIO MEHbIIeH Mepe OAMH BCIIOMOTaTeNbHbIM JIMMHJ, MO MEHbIIEeH Mepe
OJUH HEUTpaJbHbIN JUINUA U [0 MEHbLIEH Mepe OAUH MOJMMEpHbIH Junui. B HEKoTOopbIX
BapUAHTaX OCYINECTBIICHUS HACTOSINErO W300PETeHUs JUMUAHAS KOMIIO3HMLMSI COAEPXKUT IO
MeHblIei Mepe ogHo coenuHerne @opmybl (1) nau (II) wim ero conb, MO MEHbLIEH Mepe OIUH
HENUTpaNbHBINA JIMNUL, 110 MEHBLIEH Mepe OAMH BCIIOMOTaTEIbHBIN JUOUA U IO MEHbLIEH Mepe
onuH PEG-munun. B HeKOTOphIX BapuaHTaX OCYINECTBJICHUS HACTOSIIETO H300peTeHUs
HelTpanpHbeld Junua npeacrasisier codoit DSPC umm DPME. B HekoTOphIX BapuaHTax
OCYIIECTBIICHHUsS] HACTOSIIEr0 H300pEeTEeHUs] BCIOMOTATENbHBIH JIMMUA MPEACTaBIsieT COOOi

XOJIECTEPUH, S-TeNTaAEUUIPE3OPLMH, UM FEMUCYKIIUHAT XOJIECTEPUHA.
B npeamoyTuTEeNnbHBIX  BapWaHTaX ~ OCYUIECTBJCHHS]  HACTOSIEr0  M300peTeHus

MOHHU3UPYEMBII JTUIH] IPEACTABIAET COOOH

HOV"“N D™

B npeamoutuTenpHBI  BapHaHTAaX ~ OCYIIECTBIEHHS  HACTOSINEro  HM300peTeHus
HeHlTpanpHbpll nunun npexacrasisger coboit DSPC. B mpeamouruTenbHBI  BapuaHTax
OCYLIECTBJICHHsT HACTOSIIEr0 HM300peTeHHsT BCIOMOTATENbHBIA JIMIUI MPEACTaBIsAeT COOOH
XOJIECTEPHH. B mpennouruTenpHbIX BapHaHTax OCYLIECTBJICHHs HacToswero n3ooperenus PEG-
JMIUI TIPEACTaBIsieT coOod  1,2-MMMHPHCTONII-PAL-TIINLEPO-3-MeTOKCHUIIOIN THIIEHT JINKOJIb-
2000. B 0cOO€HHO MPEeaNnOYTHTENbHBIX BapUAHTAX OCYINECTBJICHUS HACTOSIIErO M300peTeHUs

MOHU3UPYEMBbIi JTUIH]I IPEICTaBIIAET COOOH

HDV"*«N GW

, HEWTpaJbHbIA JIUMHJ
npenctasisier coboit DSPC, BcoMoraTenbHBIN JHMHAI MPEACTaBIsseT COOOH XOJjecTepuH, a
PEG-nunun MPEICTABIISACT coboit 1,2- TMMUPUCTOUII-PALI-TITHLEPO-3-
METOKCUTIOIUATHIICHTHKO01b-2000.

B HekoTOpBIX BapuaHTaX OCYIIECTBJCHHS HACTOSINErO W300PETeHUsT JIUIUTHAS

KOMMO3unys AOMNOJHUTCIBbHO COACPKHUT OAUH WA OoJiblllee KOJIMYECTBO AOTIOJITHUTCIJIbHBIX
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JUMUAAHBIX KOMIIOHEHTOB.

B HekoTOpBIX BapHaHTax OCYIIECTBJIEHUS HACTOSINEro H300pEeTeHus JHMUAHAs
KOMITO3UIIMST  TNPENCTaBlieHa B BUAE JIUIIOCOMBL. B NpeanmouyTHTENbHBIX  BapUaHTaX
OCYILIECTBJICHHs] HACTOSINEro H300peTeHHs JHNUAHAS KOMIIO3ULMS IpEJCTaBlieHa B BUAE
munupHod Hanodactuipl (LNP). B ompeneneHHbIX BapuaHTaX OCYINECTBICHHMS H300peTeHHs
JUNMAHAA KOMIIO3MLUS TPUrOAHA AN JOCTaBKU in Vivo. B omnpeneneHHBIX BapHaHTax
OCYLIECTBJICHHUsI HACTOSINEr0 M300peTeHUs JMIUAHAS KOMITO3HLMS NMPUIOAHA Ul TOCTaBKH B
OpraH, HampuMep, B IME€YeHb. B OmpeneNeHHbIX BapHAHTAX OCYIUECTBJICHUS HACTOSIIETO
n300peTeHus! IUMHUIHAST KOMITO3HULIMS IPUTOAHA JJIsl JOCTABKH B TKaHb ex Vivo. B ompeneneHHbIx
BapPHUAHTAX OCYINECTBJICHUS HACTOSILIEr0 M300pEeTEeHUs JIMMUAHAS KOMIO3HMLIUS MPUTOAHA IS
JIOCTaBKU B KJIETKY in Vitro.

Jlunupable koMmo3uiuH, coxpepkamme Junuael Popmyner () wmm (1) wm ux
(apManieBTUYECKH MPHEMIIEMYIO COJIb, MOTYT OBITH MPEACTABICHBI B PA3UYHBIX (HOpMax,
BKJIFOYAs, TIOMHMO TMPOYEro, AareHTbl JOCTaBKH, OOpa3yrooIque YacTHLbL,  BKIOYAs
MHUKPOYACTHIBI, HAHOYACTHLILI M areHThl TPAHC(PEKIUH, KOTOpPbIe MPHUTOAHBI IJIsl JAOCTABKH
Pa3NIUYHBIX MOJEKYN B Ki1eTKd. KOHKpeTHble KOMMO3UIH 3P PeKTHBHBI U1 TPAaHCPEKIMU HITH
JIOCTaBKH OMOJIOTHYECKH aKTHUBHBIX CpeAcTB. IIpennoyuTuTenbHbIMU OMOIOTUYECKH aKTHBHBIMU
areHTaMu sIBJISIFOTCS HYKJIEMHOBBbIE KHUCJIOTHL, Takue kak PHK. B nononHutenbHBIX BapuaHTax
OCYIIECTBIIEHHSI HACTOSIIErO N300peTeHns1 OMOIOTHYECKN aKTUBHBIN areHT BeiOuparoT nu3 MPHK
u gPHK. gPHK wmoxer npencrasnsate coboit dgPHK nmn sgPHK. B onpeneneHHbIX BapuaHTax
ocymectBiaenuss rpy3 Bxmodaer MPHK, xkomupyromyro PHK-nanpasmsembin  JIHK-
cBsI3bIBAIOIIUI areHT (Hanpumep Hykiaeazy Cas, Hykneasy Cas xnacca 2 uinu Cas9), gPHK unn
HYKJIEMHOBYIO KHCIOTY, kKoaupyroimyto gPHK mnu komOnnauuro MPHK u gPHK.

Tunossie coemquuenust @opmyast (I) wu (II) st npuMeHeHUs B yKa3aHHbIX JIMIHAAHBIX
KOMIMO3UIMIX mpuBeneHbl B myOmukaumu WO02020/072605, xotopasi BKJIOYEHA B JaHHBIH
JOKYMEHT IOCPEIACTBOM CCBUIKM BO BCEH CBOEHW NOJHOTe. B omnpeneneHHBIX BapuaHTax
OCYILIECTBIIEHHsI HacTosimero uszobperenus coenuHenne Popmyner (I) mpexncrasiser coboit
Coenunenne 1. B ompeneneHHbIX BapuUaHTaX OCYIIECTBJICHUS HACTOSILETO H300peTeHUs
coequnenne @opmyinnl (I) mpencrasnsier coboii CoennHenue 2. B omnpeneneHHbIX BapHaHTaX
OCYIIECTBIIEHHsI HacTosimero uzobperenus coenunenne Popmyner (I) mpencrasisier coboi
Coenunenne 3. B ompeneneHHBIX BapuUaHTaxX OCYIIECTBICHUS HACTOSILNETO H300pEeTEeHUs
coenunenne @opmyinel (I) mpencrasnser coboii Coennnenne 4. B omnpeneneHHBIX BapHaHTaX
OCYIIECTBIIEHHsI HacTosimero uzobperenus coenuHeHne Popmynsl (I) mpencrasnsier coboi
Coenunenne 5. B ompeneneHHBIX BapuUaHTax OCYIIECTBICHUS HACTOSINETO H300pETEeHUs
coequnenne @opmyiel (I) mpencrasnsier coboii Coennaenne 6. B ompeneneHHBIX BapHaHTaX
OCYIIECTBIIEHHsI HacTosimero uzobperenus coenuHenune Popmynsl (I) mpexncrasmser coloit
Coenunenue 7.

Komno3uiiuu oOOBIMHO, HO He 00s3aTeNbHO, BKJIIOYAIOT OIMH WJIH HECKOJBKO
dapManeBTUYECKH MPUEMIIEMBIX BCIIOMOTaTENIbHBIX BELIECTB. TE€PMHUH «BCIIOMOTaTEIbHOE

BEIIIECTBOY» BKJIFOYAET JIIOOOW HMHIPEIUEHT, OTIMYHBIA OT COeAMHEHUs(H) MO HACTOSIIEMY
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N300pETEHNI0, APYroro JUIMUAHOTO KOMIOHEHTa(OB) M OMOJIOTMYECKH AKTHBHOTIO areHTa.
BcnomorarenbHoe BeIECTBO MOXKET NMPUAABATH KOMIIO3ULMM (YHKIHMOHANBHYIO (Hanpumep,
KOHTPOJIb CKOPOCTH BBICBOOOXKIEHUS JIEKAPCTBEHHOTO CPEACTBA) W/MIHM HE(PYHKIHMOHAIBHYIO
(nanpumep, BCTIOMOTATENBbHOE BELIECTBO, UCMOJIb3yeMOE B NMPOU3BOACTBEHHOM IIpOLECCe, WU
pa3baBUTENb) XaPAKTEPUCTUKY. BBIOOP BCMOMOraTeNbHOrO BelecTBa OyaeT B 3HAYUTEIbHOMN
CTENEHNU 3aBHCETh OT TaKUX (PAKTOPOB, KaK KOHKPETHBIH CIOCOO BBENEHHs, BIIUSTHHUE
BCIIOMOT'aTEeJIbHOTO BELIECTBA HA PACTBOPHMOCTb M CTAaOMIIBHOCTb, a TakKXe OT IPHPOABI
JIEKapCTBEHHOH (HOPMBI.

[TapeHTepanbHble COCTaBbI OOBIYHO MPEACTABISIFOT COOOH BOAHBIE WM MACIsHBIC
pacTBOphI Wiu cycrieHsuu. Ecian coctas sIBNsieTCS BOAHBIM, BCIIOMOTaTeIbHbIE BEIIECTBA MOTYT
NPEACTaBJISTh COOON caxapa (BKIFOYAs, IOMHMO MPOYEro, CONM TIIFOKO3bl, MAaHHHUTA, copOuTa #
m.o .), yrieBonbl u OydepHbie areHTsl (mpeanourutensHo A0 pH ot 3 1o 9), HO A HEKOTOPBIX
NPUMEHEHUH OHH MOTYyT OBITh OoJjiee MOAXONAIINM OOpa3oM COCTaBJIEHbI CO CTEPUIIBHBIM
HEBOJHBIM PAaCTBOPOM HJIM B BHJE BBICYIICHHOH (pOPMBI IJIi MPUMEHEHHs B KOMOHMHAIUU C
MOIXOASIINM HOCUTEJIEM, TAKIM KaK CTepuiibHas anuporeHHas soga (WFI).

Komno3uuuu LNP

JlunuaHbIE KOMITO3MLIMK MOTYT OBITh NpEACTaBIeHbl B BHAe kommosunmii LNP, a
komrozuiu LNP, ommcaHHBIE B JaHHOM JOKYMEHTE, MOTYT OBITH TPEACTaBJICHbI B BUJE
JUMAAHBIX KOMNO3MIWH. JIMMUAHbIE HAHOYACTHIIBI MOTYT MPENCTABIATH COOOW, HampuMmep,
MUKpocdepbl (BKIFOYAs OXHOCIOWHbIE U MHOT'OCJIONHBIE BE3UKYJIbI, HAIPUMED, «ITHIIOCOMBID» -
TUNUAHBIE OuCiIon JamMenspHON (pas3pl, KOTOpbIE B HEKOTOPBIX BAapUaHTaX OCYIIECTBIICHUS
HACTOSIILETO HM300peTeHHs MO CYLIECTBY SIBIAIOTCA CpepUdecKuMH, U B OoJiee KOHKPETHBIX
BAPMAHTAX OCYLIECTBJIEHUS MOIYT COAEpXkaTb BOAHOE SAPO, HANpUMeEp, COAepKaliee
cyuectBeHHyro oo mojekya PHK), aucnepcHyro (asy B 3MyJlbCHM, MHULEIUIBI MM
BHYTPEHHIOIO (pa3y B CyCIIEH3HH.

B nanHom pokymenrte onmcanbl kommnozuuuu LNP, conepskaique mo MeHblned Mmepe
onHo coenuHeHue @opmynbl (I) wiu (II), wiu ero comp (Hampumep, (apmMaleBTHUECKH
NPUEMJIEMYIO COJIb), TIO MEHbLICH Mepe OAMH BCIIOMOTATENbHBIA JIMMHJI, MO MEHBbIICH Mepe
OIVH HEWTPAJbHBbIM JIMMHUJ U IO MEHbIIEH Mepe OAMH MNOJUMEpHBbIM jaunua. B HekoTophIx
BapuaHTax ocyuiecTBiaeHuss komno3unuss LNP comep:xut no MeHbliel Mepe OJHO COCUHEHHE
@opmyibet (1) umu (1), unm ero GapManeBTHYECKH MPUEMIIEMYIO COJIb, TIO MEHBIIEH Mepe OIUH
HENUTPaIbHBIA JIUMUJ, [0 MEHBbIIEH Mepe OAWH BCIIOMOTaTENbHBIN JIMIUA U IO MEHbUIEH Mepe
onuH PEG-munun. B HEKOTOphIX BapuaHTaX OCYINECTBJICHHS HACTOSLIETO H300pETEeHUs
HelTpanpHbeld Junua npeactasisier codoit DSPC mmm DPME. B HekoTOphIX BapHaHTax
OCYIIECTBIICHHS] HACTOSIIEr0 H300pEeTEeHUs] BCIOMOTATENbHBIA JIMMUA NPEACTaBIsIET COOOi
XOJIECTEPUH, S-renTafelMIpe3OpLIUH, UM T€MUCYKLMHAT XOJIeCTEPUHA.

B mpeanmoyTuTeNnbHBIX  BapUaHTaX ~ OCYLIECTBIEHHS]  HACTOSINErO  HM300peTeHHs

MOHU3UPYEMBII JTUIH] IPEACTaBIAET COOOH
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B mpemnoutuTenbHBI  BapUaHTAX ~ OCYIUECTBJICHMS  HACTOSILEro  HM300peTeHHs
HeWTpanpHbld  Junun npexactaBiusier coboit DSPC. B mpenmouTHTeNnbHbI  BapHaHTax
OCYIIECTBIICHHUsS] HACTOSIIEr0 H300pEeTEeHUs] BCIOMOTATENbHBIA JIMIHA TPEACTaBJsieT COOOi
XOJIECTEPUH. B mpeanoyTuTebHbIX BApUAHTaX OCYIIECTBJICHUS HacTosmero nuzodperenus PEG-
JUMUA  TIPEACTaBisieT co00i  1,2-MUMUPUCTOMII-PAL-TIHLIEPO-3-METOKCUTIOIHA THIIEHTJTHKOIIb-
2000. B 0coO€HHO MPEennOYTHTENbHBIX BapUAHTAX OCYIIECTBJICHUS HACTOSLIETO HM300pEeTEeHUs

MOHHU3UPYEMBII JTUIH] IPEACTABIAET COOOH
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npenctasisier coboit DSPC, BcoMoraTenbHBIN UMK MPEACTaBisieT cOOON XOJecTepuH, a
PEG-nunun MPECTaBISAET coOoit 1,2- AMMUpPUCTOUNI-paLl-JIULEPO-3-

METOKCHUITOIUAITUIIEHTTUKOIb-2000.

B BapuaHTax OCYIIECTBJCHMS HACTOSLIETO H300PETeHUs] MPeNIaratoTCs JIUMUIHBIC
KOMITIO3ULINHM,  OINUCAHHBIE  COTJJACHO  COOTBETCTBYIOIIUM  MOJISIPHBIM  COOTHOLLEHUSIM
KOMITOHEHTOB JIUITUAOB, BXOISAIINX B COCTaB KOMNo3uluu. Bee komudecTBa Mosib % MPUBEIEHbI
KaK JIOJIsI JIMITUIHOTO KOMITOHEHTA JIMMTUAHONW KOMITO3UIIMHU WK, OOJiee KOHKPETHO, KOMITO3HULIMH
LNP. B HEKOTOpBIX BapHaHTAX OCYIIECTBJCHHS HACTOSIIEr0 M300peTeHus MOJib % JIUMUAa 1o
OTHOIICHUIO K JIMMTUIHOMY KOMIIOHEHTY Oyaer coctaBysath £30%, £25%, +20%, +15%, +10%,
+5% wmu £2,5% OT 3aJaHHOTO, HOMHHAJIBHOTO MWK (pakTHueckoro Mosib % nunuma. B
HEKOTOPBIX BApUAHTAX OCYIIECTBJICHUS HACTOSALIEr0 H300peTeHns MoJib % Jumuaa Io
OTHOIIEHHIO K JIMITUTHOMY KOMITOHEHTY OyneT cocTaBisaTh 4 mMosb %, £3 mMonb %, £2 Monb %,
+1,5 momp %, =1 monb %, £0,5 moap %, 0,25 moab % wmm +£0,05 monb % oT 3amaHHOTO,
HOMHHAJILHOTO W (haKTUYECKOTO MOJIb % JIUITUAHOTO KOMIIOHEHTa. B HEKOTOPBIX BapHUaHTax
OCYIIECTBJICHUS] HACTOSINErO M300peTeHuss MOJIb % JIMMUAOB OTINYAeTCsS MeHee 4eM Ha 15%,
MeHee yeMm Ha 10%, meHee yem Ha 5%, meHee yeM Ha 1% unu meHee yem Ha 0,5% OT 3amaHHOTO,
HOMHHAJIBHOTO WJIA (PaKTHIECKOTO MOJIb %o JIUMTUAOB. B HEKOTOPBIX BapHaHTAX OCYILIECTBIICHUS
n300peTeHns1 KOJMYeCTBO MOJIb % OCHOBAHO HAa HOMUHAJIBHOW KOHLEHTpaluu. B maHHOM
JTOKYMEHTE MOJ «HOMHHAJIbHON KOHLIGHTpALUei» MOHUMAETCA KOHLIGHTpALUsi, OCHOBAHHAs Ha

HCXOOHBIX KOJHNYECTBAxX BCIICCTB, O6”beI[I/IHeHHbIX AJIsT TTOJTYYUCHUA KOHEYHOH KOMITO3HIIHUH.
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Hanpuwmep, ecniu x 1 1 Bombl moGaButh 100 Mr pacTBOPEHHOIO BELIECTBA, HOMUHAJbHAS
KOHUeHTpanusi coctaBuT 100 mr/n. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHs HACTOSINETrO
M300peTeHNs] KOJMYECTBO MOJb % OCHOBAHO Ha (PaKTHUECKOW KOHLIEHTPALUH, Hampumep,
KOHLIEHTpALlUY, ONPEAENIEHHON AaHAJIUTUYeCKUM METOAOM. B  HeKoTOophIX BapuaHTax
OCYLIECTBJICHHsI HACTOSIIEro n3oOpereHus (akTHYecKas KOHLEHTPALUS JIMIHIOB JIUITHIHOTO
KOMITOHEHTa MOJKET OBITh OIpEeAesieHa, HApUMep, C MOMOIIBI XpoMaTtorpaduu, TakOH Kak
KUIKOCTHAsE XpoMmarorpadusi, ¢ MOCIEAYIOINM MPUMEHEHHEM MeTofa OOHApYI>KEeHHUs, TaKOro
Kak OOHapyKeHHe 3apsDKEHHBIX a’po30Jieil. B HEKOTOphIX BapHaHTaxX OCYLIECTBIICHHS
HACTOSIEro M300peTeHHss (PaKTU4eCKas KOHIEHTPALUsS JIMIHIOB JIUIMHIHOTO KOMIIOHEHTA
MOJKeT OBITh OXapaKTepU30BaHA C MOMOIIBI0 JunuaHoro aHanmsa, AF4-MALS, NTA w/wmm
kpuo-OM. Bce uncna monb % mpuBeAEHbI B MPOLIEHTAX K CONEPKAHUIO JUMHUIOB B JUIIUIHOM
KOMIIOHEHTE.

B BapmaHTax OCYLIECTBICHHMsS HACTOALIEro u300peTeHuss kommnosuuuu LNP
OTMCBHIBAIOTCS COTJIACHO COOTBETCTBYIOLIMM MOJISIPHBIM COOTHOLIEHUSIM JIMITUIOB JIMITHIHOTO
KOMITOHEHTa. B HEKOTOPBIX BapuUaHTaX OCYLIECTBICHHS HACTOSIIETO M300PETEHUS] KOJIUYECTBO
MOHM3UPYEMOI0 JIMIK/A COCTaBJIsIeT OT OKoso 25 mMonb % 10 okoio 50 Monb %, KOJIMYeCTBO
HENTPaJbHOrO JIMMHKAA COCTaBJSIET OT OKOJO 7 Monb % 10 okojo 25 Monb %, KOJMYECTBO
BCIIOMOTaTeJIbHOIO JIUIHAA COCTABIISIET OT 0KOJIO 39 MoJb % 40 0k0I0 65 MoJb %, KOTHYECTBO
PEG-nununa cocrasmsier ot okoio 0,8 monmp % no okoso 1,8 monbs %. B ompeneneHHbIX
BApPUAHTAX OCYIIECTBJICHUS HACTOALIET0 H300pETEeHHs] KOJWYECTBO HOHU3HUPYEMOrO JIMIHAA
coctaBisieT okono 27-40 monp % OT JNUNUAHOIO KOMIIOHEHTA, KOJUYECTBO HENHTPAJIBHOIO
Junuaa cocrtaBisieT okojio 10-20 monp % OT JMOMAHOIO KOMIIOHEHTA, KOJIMYECTBO
BCIIOMOTaTEJIbHOTO JINMHAA COCTaBjsieT Ookoyio 50-60 monp % OT JMOUIHOTO KOMITOHEHTA,
konuiectBo PEG-nmunupa cocrabnsier okoyo 0,9-1,6 monp % OT nUNUaHOTO KOMIOHEHTa. B
ONIPENENeHHBbIX ~ BAapPHAHTAX  OCYINECTBICHUS  HACTOSINETO  HM300peTeHHs  KOJUYECTBO
HOHM3HPYEMOTo JIMMua cocTaBisier okoyno 30-45 monp % OT JUOHIHOTO KOMIIOHEHTA,
KOJJMYECTBO HEWTpaJbHOro Junuaa cocraeisger okono 10-15 mone % oOT aumumHOro
KOMIIOHEHTA, KOJMYECTBO BCIIOMOTATENIbHOTO JIMIHIA COCTaBjsieT okoyo 39-59 monb % oT
JUNUIHOrO KOMIIOHeHTa, konudecTBo PEG-naummpma cocrapmser okono 1-1,5 moas % ot
JUOUJHOTO KOMIIOHEHTa. B ompeneneHHbIX BapuaHTaX OCYIIECTBIEHMsS] HACTOSIIEro
n300peTeHNs] KOJMYECTBO HMOHU3HPYEMOro JIMMUAA cocraBisier okono 30-45 momp % oOT
JUMHUIHOTO KOMIIOHEHTA, KOJMYEeCTBO HEUTPaNIbHOIO JUNUAa cocTasisieT okosno 10-15 monb %
OT JIMMIUAHOTO KOMIIOHEHTA, KOJMYECTBO BCIIOMOTaTelbHOrO JIMMHIA COCTaBJIsIeT OKoJo 39-59
MOJIb % OT TUMTUIHOTO KOMITOHeHTa, KonmmdecTBO PEG-nmununa cocrasmisier okono 1-1,5 monb %
OT JIMIUJHOTO KOMIIOHEHTa. B ompeneneHHbIX BapuaHTaX OCYILECTBIEHUS] HACTOSLIEro
n300peTeHNs] KOJMYECTBO HOHM3UPYEMOTO JIMIHIA COCTaBIsAET OKOJIO 30 Moab % OT JTUIMUAHOTO
KOMIIOHEHTA, KOJIMYECTBO HEHTPAJIBHOIO JIMMUAA cOCTaByseT okojo 10 Monb % OT IMMUAHOTO
KOMIIOHEHTA, KOJIMYECTBO BCIOMOTATENbHOIO JIMMHAA COCTaBJIsAeT OKoJo 59 monp % or
JUMHUIHOTO KOMITOHeHTa, komudecTBO PEG-nummpa cocrasisier okono 1-1,5 moms % ot

JJUIMMUAHOTO  KOMIIOHCHTA. B OMPECACIICHHBIX  BapHAHTAaX  OCYLICCTBJICHUA  HACTOALICTO
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n300peTeHNs] KOJIMYECTBO HOHU3UPYEMOTO JIUMTKUAA COCTaBIIsIeT 0koJio 40 MoJb % OT JIMITUIHOTO
KOMITOHEHTA, KOJIMYECTBO HEUTPATHHOTO JIMMHUAA COCTABJIsIeT OKOJIo 15 Moib % OT JIUMHIHOTO
KOMIIOHEHTa, KOJIMYECTBO BCIIOMOIaTEbHOTO JIUIMKIA COCTaBjsieT okojo 43,5 monb % oOT
JUMHUIHOTO KOMITIOHEeHTa, konuuectBO PEG-nunupa cocraBiaser okonmo 1,5 moms % ot
JUMUIHOTO KOMIIOHEHTa. B OmpeneneHHbIX BapuUaHTaX OCYIIECTBJICHHS HACTOSIIETO
n300peTeHus] KOJUYECTBO HOHU3UPYEMOTO JIMMUAA COCTABISAET OKOJIO SO MOb % OT JIMITUIHOTO
KOMITOHEHTa, KOJINYECTBO HEHUTPAJIbHOrO JUMHUIA COCTaBlsieT okojio 10 Monb % OT JIUMUIHOTO
KOMITOHEHTa, KOJMYECTBO BCIIOMOTaTEJIbHOIO JIMIKOA COCTABISIET OKOJO 39 moab % oOT
JUITAAHOTO KOMIIOHEHTa, konnuecTBO PEG-nununa cocrapiser okono 1 Monib % OT JIUITHIHOTO
KOMITOHEHTA.

B omnpeneneHHBIX BapHaHTaX OCYIIECTBJICHUS HACTOSIIETO HU300PETEHUsS KOJMYECTBO
HMOHM3UPYEMOTrO JIMMKUJA cocTaBisieT okono 20-55 monb %, oxono 20-45 monb %, okono 20-40
MoJIb %, okoJ10 27-40 mMomib %, okojio 27-45 monb %, okono 27-55 moab %, okoso 30 -40 Moib
%, oxomno 30-45 monb %, okomno 30-55 moab %, okono 30 monb %,0ko050 40 Monb % UM OKOJIO
50 momp %. B IOMOMHUTENBHBIX BapHAHTAX OCYIIECTBICHUS HACTOSIIEro H300peTeHuUs
KOJMYECTBO MOHU3UPYEMOTrO JHMUAa coctasiseT okoso 20-55 monb %, okono 20-50 monb %,
okoJ10 20-45 monb %, okoso 20-43 monb %, oxono 20-40 momb %, okojio 20-38 Mok %, OKOJIO
20-35 momnb %, okono 20-33 Moab %, okono 20-30 monb %, okono 25-55 monb %, okono 25-50
MOJIb %, 0K0JI0 25-45 Monb %, okoio 25-43 Monb %, oko10 25-40 moab %, okoso 25-38 MoJib
%, okomo 25-35 monp %, okono 25-33 moab %, okoyo 25-30 monp %, okono 27-55 monb %,
okoJ10 27-50 monb %, oxoso 27-45 monb %, okono 27-43 monb %, okoio 27-40 Mok %, OKOJIO
27-38 moub %, okoso 27-35 moab %, okojo 27-33 monb %, okoao 27-30 monb %, okono 30-55
Mok %, okosio 30-50 moab %, okoso 30-45 monb %, okono 30-43 moab %, okono 30-40 moib
%, okoj0 30-38 moap %, okojo 30-35 monb %, okono 30-33 monb %, okono 32-55 monb %,
0k0J10 32-50 Momb %, okoj0 32-45 Moab %, okoio 32-43 moinb %, okoso 32-40 monb %, OKOJIO
32-38 momb %, okoJio 32-35 monb %, okoa0 35-55 monb %, okosio 35-50 Mok %, okoso 35-45
MOoJb %, 0k0s10 35-43 monb %, okoj0 35-40 moab %, okoso 35-38 monb %, okoio 37-55 mMounb
%, oxoyo 37-50 monb %, okono 37-45 moab %, okoyo 37-43 monb %, okono 37-40 monb %,
okoJ10 40-55 monb %, oxoso 40-50 monb %, okono 40-45 momb %, okoio 40-43 Mok %, OKOJIO
43-55 monb %, oxoso 43-50 momb %, okoiio 43-45 Mo %, okojo 45-55 monb %, okoo 45-50
Monb % wunu okono 50-55 monb %. B HEKOTOpbIX BapHaHTax OCYLIECTBJIEHUs HACTOSIIEro
n300peTeHust MOJIb % MOHU3UPYEMOTO JIUITHAA MOXKET COCTABISTH OKOJO 30 Mok %, okono 31
MOJIb %, 0k0510 32 Mok %, 0K0j10 33 Moab %, okoJo 34 Moab %, okosio 35 Moab %, okono 36
MOJIb %, 0k0510 37 Mosb %, 0k0j10 38 Mok %, okoJi0 39 Moab %, okoi0 40 Mosb %, okojo 41
MOJIb %, 0k0510 42 MOJIb %, 0K0J10 43 MOk %, 0K0JIO 44 Moab %, okoyio 45 Mok %, okoIo 46
MoJib %, okosio 47 monb %, okono 48 moab %, okono 49 monp % wim okoyno S0 mone %. B
HEKOTOPBIX BapHAHTAX OCYIIECTBJICHUS HACTOSIIETO HU300peTeHHs] MOJb % HOHU3UPYEMOTO
JUMUAA MO OTHOIICHUIO K JUMUAHOMY KOMIIOHEHTY MOXKeT cocTaBisTh £30%, +25%, £20%,
+15%, £10%, +5% wnm £2,5% oT 3a7aHHOrO, HOMUHAJIBHOTO WK (pakTHUeckoro mMoib %. B

HEKOTOPBIX BapHUaHTAX OCYLICCTBJIICHUS HACTOALICTO I/1306peTeHI/I$I MoJib % HOHU3UPYEMOT'O
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JUMHU/IA [0 OTHOLICHHIO K JIUTTUIHOMY KOMITOHEHTY MOXKET COCTaBJISITh +4 MoJib %, +3 Mousb %o,
+2 mombp %, +1,5 momp %, 1 monb %, +0,5 momp % wmm +0,25 monp % OT 3amaHHOTO,
HOMHHAJIbHOTO WM (haKTHUECKOro Moyib %. B ompeneneHHbIX BapHaHTaX OCYLIECTBICHUS
HACTOSLIETO M300PETeHHs MEXKJIOTOBAas BapUaOENbHOCTh MOJIb % WOHHU3HPYEMOrO JIMIMKAA B
LNP mosxer cocraBnsate meHee 15%, menee 10% wunu menee 5%. B HeKOTOpBIX BapHaHTax
OCYIIECTBIICHHsI U300pEeTEHHUs] KOJIMYECTBO MOJIb % OCHOBAHO HA HOMHMHAJbHON KOHIIEHTPALIMHU.
B HEKOTOpBIX BapuaHTaX OCYILIECTBJICHHsS HM300PETeHUS KOJIUYECTBO MOJb % OCHOBAaHO Ha
(haKTUYECKON KOHLIEHTPALIUH.

B omnpeneneHHBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSIIETO HM300pETEHHUS KOJMYECTBO
HEUTPANBHOTO JIUMUJA COCTABJSIET OKOJIo 7-25 monb %, okono 10-25 monb %, okomo 10-20
MoJb %, okono 15-20 monb %, okomno 8-15 monb %, okono 10-15 monb %, okono 10 monb %
win okoso 15 wmonp %. B IONMONHUTENBHBIX BapUAHTAX OCYIIECTBIICHUS HACTOSIIETO
n300peTeHNs] KOJMYECTBO HEHTPAIBHOTO JIMIHAA MOXKET COCTABJIATh OKOJIO 5-30 Monb %, OKOJIO
5-28 moub %, okoyo 5-25 Mosb %, 0k0j0 5-23 Mok %, okoJio 5-20 moab %, okoJio 5-18 Moab
%, okoJI0 5-23 MoJb %, 0koJ10 5-20 Mok %, okoy10 5-18 Monb %, okoJ10 5-15 Mok %, 0KOJIO 5-
13 momb %, okono 5-10 momb %, okono 10-30 monb %, okono 10-28 monb %, okono 10-25 monb
%, oxono 10-23 monb %, okono 10-20 moab %, oxoyo 10-18 monp %, okono 10-23 mons %,
okoJio 10-20 monb %, oxoso 10-18 monb %, okono 10-15 momb %, okoyo 10-13 moib %, 0KoJIO
12-30 momnb %, okono 12-28 momnb %, okono 12-25 monb %, okono 12-23 monb %, okono 12-20
MoJb %, okono 12-18 monb %, okono 12-23 monb %, okono 12-20 monb %, okomno 12-18 monb
%, oxono 12-15 monp %, okono 15-30 moab %, okoyo 15-28 monp %, okono 15-25 mons %,
okoJ10 15-23 monb %, oxoso 15-20 moab %, okono 15-18 momb %, okoyo 15-23 Mok %, 0KoJIO
15-20 momb %, okoso 15-18 momab %, okojo 17-30 monb %, okono 17-28 moinb %, okono 17-25
MoJb %, okoso 17-23 moinb %, okojo 17-20 monb %, okono 17-18 moab %, okono 17-23 mounb
%, okojo 17-20 moap %, okojo 20-30 monb %, okoyo 20-28 monb %, okono 20-25 monb %,
okou10 20-23 moub %, oxoso 22-30 momib %, okono 22-28 momb %, okoio 22-25 Mok %, 0OKOJIO
22-23 monb %, okono 22-20 monb % wunu okojio 22-18 monb %. B HekoTOphIX BapuaHTax
OCYIIECTBJICHUS] HACTOSIIIErO M300peTeHust MOJib % HEHTPaJbHOrO JIUIUAA MOYKET COCTABJISITH
OKOJIO 5 MOJIb %, 0K0JI0 6 MOJIb %, OKOJI0 7 MOJb %, okoJIo 8 Moab %, 0k0JI0 9 MOJb % OKOJIO
10 monb %, okojo 11 monb %, okoso 12 Mok %, okono 13 monb %, okono 14 monb %, OKOJIO
15 momb %, okono 16 monb %, okono 17 monb %, okono 18 monb %, okono 19 monb % wnu
okoJ10 20 Mok %. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHHUS] HACTOSINEro N300peTeHust MOJb %o
HEUTPaJbHOTO JIMMKUA TI0 OTHOIICHUIO K JIMITHIHOMY KOMIIOHEHTY MOKET COCTaBysiTh +30%,
+25%, £20%, +15%, +£10%, £5% wunmu £2,5% oT 3a7aHHOTO, HOMUHAJIBHOTO HJTH (DAKTHYECKOTO
MOJIb % HEHTpalbHBIX JIMMUAOB. B HEKOTOPBIX BapHAaHTAX OCYINECTBICHUS HACTOSIIETO
nu300peTeHust MOJIb % HEUTPAJIbHOTO JIMMKAA TTO OTHOIIEHUIO K JIMMTUAHOMY KOMITOHEHTY MOXKET
COCTaBJIATh 4 Mojb %, £3 Moub %, £2 Mok %, 1,5 monb %, =1 moab %, +0,5 monb % wiu
40,25 monb % OT 3alaHHOTO, HOMHHAJIBHOTO WK (hakTHUeCKoro mMoiib %. B ompeneneHHBIX
BapHaHTaX OCYIIECTBJICHHs HACTOSIIETrO H300pEeTeHHs MEKIIOTOBas BapradebHocTh LNP Oyner

cocTaBisATh MeHee 15%, MeHee 10% unu MeHee 5%. B HEKOTOpBIX BapHaHTax OCYLIECTBJICHMUS
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n300peTeHNs] KOJMYEeCTBO MOJb % OCHOBAaHO Ha HOMHHAJILHOM KOHLIEHTpaUHud. B HEKOTOpPBIX
BapHaHTaX OCYLIECTBJICHHUS H300peTEeHHs] KOJUYEeCTBO MOJb % OCHOBaHO Ha (haKTHUECKOU
KOHIICHTPALUH.

B ompeneneHHBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSIIErO HU300pETEHHUs] KOJHYECTBO
BCIIOMOTaTEJIbHOTO JIMMHIA COCTABIISIET OKOJI0 39-65 Moib %, okojo 39-59 monb %, okoso 40-
60 Moab %, okoyo 40-65 monb %, okono 40-59 moap %, okono 43-65 monb %, okono 43-60
MOJIb %, 0K0J10 43-59 Mok %, uiau okojio 50-65 Moab %, okojo 50-59 Moab %, 0ko10 59 MOJb
% wnmu okono 43,5 monb %. B MOMONHUTENbHBIX BapHaHTaX OCYLIECTBICHHsS H300pEeTEeHUs
KOJIMYECTBO BCIIOMOTaTEIbHOTO JIMIKA MOXKET COCTaBIsATh 0K0ja0 30-70 Moab %, oxoso 32-70
MoJb %, okosio 35-70 monb %, okojo 38-70 monb %, okono 40-70 monb %, okoio 42-70 MoIb
%, oxono 45-70 monb %, okoio 48-70 moab %, okoyo 50-70 monb %, okono 52-70 mons %,
okoJi0 55-70 momb %, okono 58-70 monb %, okono 60-70 monb %, okosno 30-65 monb %, OKOJIO
32-65 momb %, okoiso 35-65 monb %, okomno 38-65 monb %, okono 40-65 monb %, okono 42-65
MOJIb %, okos0 45-65 mMonb %, okomo 48-65 monb %, okono 50-65 monb %, okono 52-65 Mounb
%, oko0 55-65 monb %, okoio 58-65 Moab %, okoyo 60-65 monb %, okono 30-60 monb %,
okoJ10 32-60 monb %, okosio 35-60 monb %, oxono 38-60 Mok %, okoiio 40-60 Mok %, OKOJIO
42-60 monb %, okono 45-60 monb %, okono 48-60 monb %, okono 50-60 monb %, okono 52-60
MOJb %, okoso 55-60 monb %, okono 58-60 monb %, okono 30-58 monb %, okono 32-58 monb
%, oxomno 35-58 monp %, okoio 38-58 moab %, okoyo 40-58 monp %, okono 42-58 monb %,
0k0J10 45-58 monb %, oxoso 48-58 monb %, okono 50-58 Mok %, okoJio 52-58 Mok %, OKOJIO
55-58 momb %, okoiio 30-55 monb %, okoa0 32-55 monb %, okoso 35-55 monb %, okoso 38-55
MoJb %, okono 40-55 monb %, okomno 42-55 monb %, okono 45-55 monb %, okosno 48-55 monb
%, okoj0 50-55 Moap %, okojo 52-55 monb %, okono 30-53 monb %, okono 32-53 monb %,
0Kk0J10 35-53 Momb %, okoj0 38-53 Moab %, okoso 40-53 monb %, okoso 42-53 monb %, OKOJIO
45-53 mounb %, okono 48-53 Mo %, okoso 50-53 monb %, okos0 30-50 monb %, okono 32-50
MoJb %, ok0s10 35-50 monb %, okoj0 38-50 monb %, okoso 40-50 moab %, okos0 42-50 MoJb
%, oxomo 45-50 monp %, okoio 48-50 moab %, oxoyo 30-48 monp %, okono 32-48 mons %,
0K0J10 35-48 monb %, oxosio 38-48 momnb %, okono 40-48 Mok %, okoiio 42-48 Mok %, OKOJIO
45-48 moinb %, oxosio 30-45 moab %, okojo 32-45 monb %, okoao 35-45 monb %, okono 38-45
MOJIb %, ok0j10 40-45 mMonb %, okoyio 42-45 monb %, okojo 30-43 moab %, oxoso 32-43 MOJIb
%, oxoyo 35-43 monb %, okoio 38-43 moab %, okoyo 40-43 monb %, okono 30-40 monb %,
okoJ10 32-40 monb %, oxoso 35-40 monb %, okono 38-40 momb %, okoyio 30-38 Mok %, OKOJIO
32-38 momnb %, okoso 35-38 monb % unu okoso 30-35 mone %. Cnenyer moHUMATh, YTO OKOJIO
39 moap % BCIOMOraTeJbHOIO JIMIUAA He BKIOuaeT 38,5% BcmomorarenbHOro jumnupga. B
OTpENENIEHHbIX  BAPUAHTAX  OCYINECTBJICHHS]  HACTOSINETO  HM300pPETeHHs]  KOJIHYECTBO
BCIIOMOTATENIbHOTO JIMMHA PETYJIHPYIOT HAa OCHOBE KOJIMYECTBA WOHH3UPYEMOTO JIMIHIA,
HeliTpanpHOro ymnuaa w/wmn PEG-nmummaa, arobsr qosectu kommnoszunuio LNP no okxono 100
Mosib %. B HEKOTOpBIX BapWaHTaX OCYIIECTBJIEHUS HACTOALIEr0 u30o0peTeHus: Moiib %
BCIIOMOTATEJIbHBIX JIUITUAOB 1O OTHOIICHUIO K JIUMHAHOMY KOMITIOHEHTY MOXET COCTaBJIATH
+30%, £25%, +£20%, *+15%, +10%, +£5% wnmu +2,5% oT 3agaHHOr0, HOMHHAJIBLHOTO WIH
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(akTHUECKOro MOJIb % BCIIOMOTATENbHBIX JIMMUIOB. B HEKOTOPBIX BapHaHTaX OCYLIECTBIICHUS
HACTOSALIETO M300peTeHUs] MOJIb % BCIOMOTATEIBHOIO JIUMUA [0 OTHOLICHHUIO K JIMMTUIHOMY
KOMITOHEHTY MOJKET COCTaBJiATh +4 MoJib %, £3 Mosb %, £2 monb %, £1,5 monb %, £1 monb %,
+0,5 monb % wiu £0,25 mMonb % OT 3aJaHHOTO, HOMUHAJILHOTO UiN (pakTHdeckoro moib %. B
OMpENeNIeHHbIX ~ BapHAaHTaX  OCYLIECTBJCHHsS  HACTOSINErO  HM300peTeHHs  MEKJIOTOBas
BapuabenbHOCTh LNP Oyner cocraBisite menee 15%, menee 10% wunu menee 5%. B HEKOTOpPbIX
BapHUAHTAX OCYIIECTBJICHUS] H300pETEeHHs] KOJUYECTBO MOJIb % OCHOBAHO Ha HOMMHAJBHOM
KOHIEHTpAMi. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUsS HM300pEeTeHUs KOJHUYECTBO MOJb %o
OCHOBAHO Ha (PaKTHUECKOW KOHIIEHTPALIUH.

B ompeneneHHBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSINErO HU300PETEHHS KOJUYECTBO
PEG-mununa cocrapnsier okoio 0,8-1,8 monb %, okomno 0,8-1,6 moab %, okomno 0,8-1,5 mons %,
0,9-1,8 monb %, oxoyo 0,9-1,6 monb %, okojo 0,9-1,5 monb %, 1-1,8 mosb %, okono 1-1,6 MOJIB
%, okosno 1-1,5 monp %, oxono 1 monab % wunu okono 1,5 monb %. B momojHUTENBHBIX
BapHaHTaX OCYLIECTBJICHUsS HACTOSIIEro u3o0pereHus: konudectBo PEG-nmunmupa mosker
cocTaBysATh 0K0JI0 0,5-2.5 Monb %, okono 0,7-2,5 moab %, okono 0,8-2,5 mons %, okono 0,9-2,5
MoJib %, okoso 1-2.5 monb %, okono 1,1-2,5 mone %, okono 1,2-2.5 monb %, okoyo 1,3-2,5
MoJib %, okouio 1,4-2.5 monb %, okono 1,5-2,5 monp %, oxkono 1,6-2,5 monb %, okono 1,7-2,5

MoJib %, okosio 1,8-2.5 monb %, okoyo 1,9-2.5 monp %, okono 2-2.5 monb %, okoyo 2,2-2,5

MoJib %, okouio 0,5-2,2 monb %, okono 0,7-2,2 monb %, okono 0,8-2,2 moab %, okojo 0,9-2,2

MoJb %, okono 1-2,2 mone %, okono 1,1-2,2 monb %, okono 1,2-2,2 monb %, okono 1,3-2,2

)
MoJib %, okouio 1,4-2,2 monb %, okono 1,5-2,2 monb %, okono 1,6-2,2 moab %, okojo 1,7-2,2
MoJib %, okoJio 1,8-2,2 Moib %, okojo 1,9-2,2 monb %, okojio 2-2,2 Mok %, okojio 0,5-2 MOJIb
%, okoJio 0,7-2 mojb %, okono 0,8-2 monb %, okoj0 0,9-2 Monb %, okoso 1-2 monb %, OKOJIO
1,1-2 monb %, okono 1,2-2 monb %, oxono 1,3-2 moab %, okojno 1,4-2 monb %, okono 1,5-2
MOoJb %, okoJio 1,6-2 moinb %, okono 1,7-2 monb %, okomno 1,8-2 monb %, okono 1,9-2 monb %,

okouto 0,5-1,9 monb %, oxojo 0,7-1,9 monp %, okono 0,8-1,9 moas %, okoiso 0,9-1,9 monb %

2

okosio 1-1,9 moaps %, oxoso 1,1-1,9 moas %, oxono 1,2-1,9 monb %, okosio 1,3-1,9 mons %

2

okouio 1,4-1,9 monb %, okojno 1,5-1,9 monp %, okono 1,6-1,9 moaws %, okoiyo 1,7-1,9 monb %

2

okouio 1,8-1,9 monb %, oxojno 0,5-1,8 monb %, okono 0,7-1,8 moabs %, oxojyo 0,8-1,8 mosb %

2

okosio 0,9-1,.8 monb %, okoyio 1-1,8 moab %, oxono 1,1-1,8 monb %, okosio 1,2-1,8 mons %

2

okono 1,3-1,8 monb %, okono 1,4-1,8 monb %, okono 1,5-1,8 monb %, okomno 1,6-1,8 monb %

2

okouio 1,7-1,8 monb %, okojo 0,5-1,7 monb %, okono 0,7-1,7 moab %, oxojyo 0,8-1,7 monb %

2

2

okosio 0,9-1,7 monb %, okoyio 1-1,7 moab %, oxono 1,1-1,7 monb %, okoyo 1,2-1,7 mons %

okouio 1,3-1,7 monb %, okojo 1,4-1,7 monb %, okono 1,5-1,7 moab %, okojyo 1,6-1,7 monb %

2

okouio 0,5-1,6 monb %, okojo 0,7-1,6 moab %, okoso 0,8-1,6 moab %, okoyo 0,9-1,6 monb %

2

okoyio 1-1,6 moab %, okosio 1,1-1,6 moab %, okono 1,2-1,6 monb %, okoyio 1,3-1,6 monb %

2

okoJio 1,4-1,6 momb %, okomno 1,5-1,6 monb %, oxono 0,5-1,5 monb %, okomno 0,7-1,5 monb %

2

okojo 0,8-1,5 momb %, oxono 0,9-1,5 monb %, okonmo 1-1,5 monb %, okomo 1,1-1,5 monb %

2

okouio 1,2-1,5 monb %, okomno 1,3-1,5 moab %, okono 1,4-1,5 monb %, okojo 0,5-1,4 monb %,

okosio 0,7-1,4 monp %, okoyio 0,8-1,4 monb %, okono 0,9-1,4 monb %, okoyo 1-1,4 monp %

2
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okouio 1,1-1,4 mone %, okojno 1,2-1,4 monp %, okono 1,3-1,4 moab %, okojyo 0,5-1,3 monb %

2

okojio 0,7-1,3 momb %, oxono 0,8-1,3 monb %, okonmo 0,9-1,3 monb %, okono 1-1,3 monb %

2

okouio 1,1-1,3 monb %, okojno 1,2-1,3 monb %, okono 0,5-1,2 moab %, okojyo 0,7-1,2 monp %

2

okosio 0,8-1,2 monp %, okoyio 0,9-1,2 monb %, okono 1-1,2 monp %, okoyo 1,1-1,2 monp %,
okoJjio 0,5-1,1 moab %, okono 0,7-1,1 moab %, oxono 0,8-1,1 monb %, okono 0,9-1,1 monb %,
okojio 1-1,1 monb %, okojo 0,5-1 monb %, okono 0,7-1 moap %, okxono 0,8-1 moap %, 0KOJIO
0,9-1 momb %, oxono 0,5-0,9 momab %, okono 0,7-0,9 monb %, okono 0,8-0,9 moab %, okono 0,5-
0,8 momp %, okono 0,7-0,8 mone % wunu okojo 0,5-0,7 monp %. B HekOTOphIX BapHaHTax
OCYIIECTBJICHUS] HACTOSIIEro u3o0pereHus: Mojib % PEG-nunmuaa mMoker coctaBisiTe 0kojio 0,7
MoJib %, okoJio 0,8 MoJib %, okoiio 0,9 monb %, okoso 1,0 monb %, okojo 1,1 monb %, OKOJIO
1,2 monb %, okono 1,3 monb %, okono 1,4 momas %, okono 1,5 monb %, okxono 1,6 moas %o,
okouio 1,7 monpb %, okojno 1,8 moab %, okono 1,9 monb %, okojo 2,0 mojb %, okoio 2,1 Moib
%, oxono 2,2 moib %, okono 2,3 Moiab %, okojgo 2.4 monab % umu okoio 2,5 moub %. B
HEKOTOPBIX BAapUAHTAX OCYIIECTBICHHUS HACTOsIIEero mu3odpereHuss moib % PEG-numupa mo
OTHOLIEHHUIO K JIUMTUAHOMY KOMIIOHEHTY MOXKET CcOCTaBysiTh +30%, £25%, £20%, +£15%, £10%,
+5% wum +2,5% OT yka3aHHOrO, HOMHHAJBHOTO Wik (pakTudeckoro mosb % PEG-nmununos. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJICHUS] m300peTeHust Monb % PEG-nmumuna mo OTHOMIEHWIO K
JUTIAHOMY KOMIIOHEHTY MOXET COCTaBJIATh +£4 Monb %o, £3 mMoab %, +2 monb %, +1,5 monb %,
+1 momnb %, +0,5 monb % wmm £0,25 Monb % OT 3aJaHHOTO, HOMUHAJIBHOTO WJIH (DaKTHYECKOTO
Mouib %. B ompeneneHHbIX BapUaHTaX OCYLIECTBJICHUS HACTOSIIErO M300PETEHUS MEXKJIOTOBAS
BapuadenpHOCTE LNP Oyner cocrasisite MeHee 15%, menee 10% unmu menee 5%. B HexkoTOphIX
BapHaHTaX OCYIIECTBJIEHUS HU300pETEHUs] KOJUYEeCTBO MOJIb % OCHOBAHO HAa HOMHHAJIbHOM
KOHLEHTpauu. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS U300PETEHUs KOJHMUYECTBO MOJb %o
OCHOBAHO Ha (PaKTUYECKOH KOHLIEHTPALIUH.

B ompeneneHHBIX BapHaHTaX OCYIIECTBJICHUS HACTOSINErO H300PETEHHs JIUITUIHBIC
KOMITO3UIIMH, Takve Kak komro3uuuu LNP, comepskaT JUMUIHBIA KOMIIOHEHT W KOMIIOHEHT,
SIBJISTFOIIMIACS. HYKJIEMHOBOM KHUCJIOTOH (Tak)ke Ha3bIBA€MbIi BOTHBIM KOMIIOHEHTOM ), HAIIPUMED,
PHK-KOMMOHEHT, ¥ MOKHO U3MEPUTh MOJISIPHOE COOTHOLIeHHe coenrHenust @opmynbl (1) wiu
(IT) x HykJIEMHOBOW KUCJIOTE. B BapmaHTax OCYINECTBJIEHUS HACTOSIIETO M300PETEHUS TaKXKe
MIPECTABJICHbl JIUMUAHBIE KOMIIO3UIIMH C OMNPEAESNIeHHBIM MOJISIPHBIM OTHOIIEHUEM MEKIY
MOJIOKUTETPHO 3aPSUKEHHBIMH AMUHHBIMH TpynmaMu (apMaleBTUYECKH MPHEMIIEMBIX COJIeH
coennaennii @opmyist (I) mwm (II) (N) 1 oTpULaTENBEHO 3apsKEHHBIMU (POChATHBIMU TPYIIIAMU
(P) HyKJIEMHOBOW KHCIOTHI Ui WHKAINCYJUPOBAHHUS. DTO MOMKET OBITh MaTeMaTHYECKU
npencTaBieHo ypaBHeHneM N/P. B HeKOTOpBIX BapHaHTaX OCYIIECTBIICHHUS HACTOSIIETO
u300peTeHNs] JIMMUAHAST KOMIIO3MLMS, Takas Kak komnosunms LNP Moker comepikarhb
JUMHUIHBI KOMITIOHEHT, KOTOpbId BKIto4YaeT coenuHeHue @opmynbel (I) wmm (1), wmu ero
(dapMalleBTUYECKU TPUEMIIEMYIO COJIb, M KOMIIOHEHT, SIBJISFOINUNCS HYKJICHMHOBON KHCIIOTOMH,
npu 3ToM cootHomeHune N/P cocraBmsier or okojno 3 mo 10. B HekoTOphIX BapHwaHTax
OCYIIECTBJIEHUs] Hactosiuiero u3odperenust kommosuunss LNP MokeT conmepkaTh JUMHIHBIN

KOMITOHEHT, KOTOpbIi BKIouaer coenunerne @opmynsl (1) mnu (1), unu ero papmanepruyecku
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npuemsiemyto cosb, 1 PHK-komnoneHT, pu 3ToM cootHomenue N/P cocrasnsier oT okoio 3 1o
10. Hanpumep, cootHommenue N/P MOkeT cOCTaBiATh OKOJIO 4-7, OKOJO 5-7 Win OT OKoJo 6 10
7. B HEKOTOpPBIX BapHaHTaX OCYIIECTBIEHHsS HACTOSINEro uzodpereHus cootHoumenue N/P
MOXET COCTaBJSATb OKOJIO 6, Hampumep, 6 £ 1 wmim 6 + 0,5 B HEKOTOpBIX BapuUaHTax
OCYLIECTBJICHHs HACTOSIIEro u3o0pereHusi coorHouieHue N/P MoeT COCTaBsITH OKOJO 7,
Hanpumep, 7+ 1 unu 7+ 0,5.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHHS HACTOSILIEr0 N300PETeHNsT BOAHbIH KOMIIOHEHT
COAEPKUT OMOJIOTUYECKH AKTHBHBIM areHT. B HEKOTOPBIX BapHaHTaX HACTOSILIErO M300peTeHus
BOJIHBIH KOMITOHEHT COAEPIKUT IMOJIMMENTHA, HeOOsA3aTebHO B KOMOWHAIMH C HYKJICHHOBOU
KHUCJIOTOH. B HEKOTOpbIX BapuaHTaX OCYIIECTBICHUS HACTOSIIErO0 HM300PETEHUsT BOIHBIM
KOMITIOHEHT COAEP>KUT HYKJIEHMHOBYIO KHCIOTy, Takyrdo kak PHK. B HekoTOpeIX BapuaHTax
OCYIIECTBIICHHsI HACTOSIIIEro H300pETeHUs] BOAHBI KOMIIOHEHT MpPENCTaBiIsieT COOOH
KOMIIOHEHT, SIBJISIFOLIUICS HYKJEWHOBOW KHCJIOTON. B HEKOTOPBIX BapHUaHTAaX OCYLIECTBIICHUS
HACTOSIILETO M300pETeHUs], KOMITOHEHT, SIBJISTFOIIUICS HYKJIEHMHOBOH KUCIOTOH, comepxut JJHK
u ero MoxHO HasBarb JIHK-komnoneHToM. B HEKOTOpPBIX BapuaHTax OCYILIECTBJICHUS
HACTOSIIETO M300pETeHHsT KOMIIOHEHT, SIBIISIFOIMUICS HYKJIEMHOBOH KUCIOTOH, comep:kut PHK.
B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS HACTOSINErO H300pEeTEeHUs] BOJHBIN KOMIIOHEHT, TaKOH
kak komrnoHeHT PHK, moxer comepxxate MPHK, nanpumep, MPHK, xomupyromyro PHK-
HampaBisiembln  JIHK-cBsaspiBarommii  areHT. B HEKOTOpPBIX BapuaHTax OCYILUECTBJICHHUS
Hacrosiero n3odperennss PHK-nanpasnsiembiii JITHK-cBsi3bIBaro il areHT mpeacTaBiisieT Co0oi
HykJea3y Cas. B onpeneneHHbIX BapHaHTaX OCYLIECTBIEHHS HACTOSALIETO N300PETEHHs BOIHBIN
KOMIIOHEHT MoxkeT coaepkatb MPHK, komupyromyro Hykneasy Cas, Takyro kak Cas9. B
OTpEeJIeIEHHBIX BAPUAHTAX OCYIIECTBJIEHHS HACTOSIIEro N300peTeHus: OMOIOrUYeCKH aKTUBHBIHN
arent npeacrasisier coboit MPHK nykineasst Cas. B onpeneneHHbIX BapuaHTaX OCYLIECTBJICHHS
HACTOSAIIEro H300peTeHuss OMOJOTMYeCKH AaKTHBHBIM areHT npexacrasimsier coboit MPHK
Hykyneassl Cas kiacca 2. B ompeneneHHbIX BapuaHTaX OCYIIECTBJICHUS HACTOSILErO
n300peTeHust OMOJIOrMYeCKr aKTUBHBIA areHT npexacrasisier coboit MPHK nykneaser Cas9. B
OTNpPENEeICHHbIX BapUAHTAX OCYINECTBJICHUsS] HACTOSINEro H300pPETeHUs BOJIHBIM KOMITOHEHT
MOKET coaepkarh momuduuupoBannyrd PHK. B HekoTOpbIX BapHaHTaX OCYINECTBIICHHUS
HACTOSIIEr0 W300peTeHUs] BOAHBIH KOMIIOHEHT MOXKET COIEpIKaTb HYKJICHHOBYIO KHCJIOTY
runosoit PHK. B onpeneneHHbIX BapraHTaX OCYIIECTBJICHHS HACTOSIIETO U300PETEHUs BOIHBIM
KOMITOHEHT MoxxeT coaep:xaTb gPHK. B onpenenenHbIx BapuaHTax OCYLIECTBICHHs] HACTOSILErO
n300peTeHnst BOOHBIH KOMIIOHEHT MokeT copepxkarb dgPHK. B HekoTopeIx BapuaHTax
OCYIIECTBIICHHUsI ~ HACTOSIEr0 HW300peTeHHs: BOOHBIH KOMIIOHEHT MOXET COAEPIKaTh
momuduuuposanHyto gPHK. B HexoTopeix kommosunmsx, copepxkamux MPHK, xomupyromyro
PHK-namnpasnsiembiii  JIHK-CBA3bIBaOIMI areHT, KOMIO3WULUS JOMOJHUTENBHO COAEPKUT
HykjenHoByro kuciotry gPHK, nampumep, gPHK. B HexOoTOpBIX BapHaHTax OCYIIECTBIIECHHUS
HACTOSIIEr0 M300peTeHuss BOAHBIA koMmnoHeHT conepxxut PHK-nanpasnsemsrii  JIHK-
ceaspBatomui  areHT U gPHK. B HekoTOpeIX BapHaHTax OCYILIECTBJIEHUsS HACTOSLLErO

n300perenust BoaHbiil komnoHeHT copepkutr MPHK nykneaser Cas u gPHK. B HekoTophIx
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BApPUAHTAX OCYIIECTBJICHUS HACTOSIIEr0 H300peTeHHsl BOAHBIM KOMIOHEHT conepkutr MPHK
HykJseassl Cas knacca 2 u gPHK.

B ompeneneHHBIX BapHaHTax OCYIIECTBIEHUS HACTOALIET0 H300pETEHHs JMIUAHAS
KoMno3uuusi, Hanpumep, komnozunuss LNP, moxer conepxkats MPHK, xonupyromyro Hykieasy
Cas, Takyro kak Hykieaza Cas kimacca 2, coenunHenue Popmynbsl (I) wnm (II) wnm ero
(apMaleBTUYECKH IPUEMIIEMYIO COJIb, BCIIOMAraTeIbHbIN JIUINA, HeOOS3aTEIbHO HEUTPaIbHbIH
munua U PEG-munua. B onpenenennbix komnosuuusix, coxepskamux MPHK, xomupyromyro
Hykseasy Cas, Takyro kak Hykineasa Cas kjiacca 2, BCIIOMaraTeNIbHbIM JIUIMUZ MPEACTABISET
coboti xonectepuH. B npyrux komnozunumsix, conepskamux MPHK, konupyromyro Hykineasy Cas,
Takyl0 Kak Hykieasa Cas kjacca 2, HeWTpanmbHbIA Jmmup mnpencrasisier coboit DSPC. B
JOTIOJTHUTEIIBHBIX BapHAHTaX OCYLIECTBICHHs HACTOALIEro m3oOpereHws, coxepskamux MPHK,
Koaupyromyr Hykieasy Cas, Takyro kak Hykjea3a Cas knacca 2, Hanpumep, Cas9, PEG-nummg
npeacrasisier codoit PEG2k-DMG. B koHKpeTHBIX KOMMO3UIMAX, copepkammx MPHK,
Koaupyromyr Hykieasy Cas, Takyro kak Hykjeasa Cas kmacca 2, u coenunenue @opmyisr (1)
wim (II) umn ero QapmauneBTHYeCKH NPUEMIIEMYIO COJb. B OmpeneneHHBIX KOMITO3ULHSIX,
Kommosuiust nononHutensHo copepxut gPHK, Takyro kak dgPHK mmm sgPHK.

B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUS HACTOSINErOo W300pETeHUsl JHUNUAHAS
KOMITO3MLMs, Takas kak komnosuuuss LNP, moxer copepxate gPHK. B HEeKOTOpBIX BapHaHTax
OCYIIECTBIICHHUS] HACTOSALIEr0 H300pPETEeHHs] KOMITO3ULMSI MOJXKET CONIep’KaThb COEIMHEHUE
Dopmyibt (I) umu (II) wu ero papmanesriuecku npuemiemyro conb, gPHK, BcmomorarenbHbIid
TUnuA, HeoOs3aTenbHO HelrpanpHblil unua 1 PEG-nunun. B Hexoropex kommosuimsix LNP,
cogepxxamnx gPHK, BcrnomoraTtenpHbIM JUOUIOM SIBJISIETCA XOJECTepUH. B HEKOTOpbIX
kommo3unmsix, copepxkamux gPHK, Hedtpanbhbiii nunun npeacrasinsier codorr DSPC. B
JOMOJHUTENBHBIX BapUaHTaX OCYLIECTBJICHHs HACTOsIero mzodOpereHus, copepskamux gPHK,
PEG-munun npencrasiser coboit PEG2k-DMG. B ompenenennbix xomnosuimsix, gPHK
BbiOpana 3 dgPHK u sgPHK.

B ompeneneHHBIX BapHaHTaxX OCYLIECTBJICHUS HACTOALIETO W300PETEHHs JIMIUAHAS
KoMmno3unus, Takasd kak komnosunus LNP, comepxur MPHK, xomupyromyro PHK-
Hanpasisiemblii JIHK-cBszpiBarommii arent u gPHK, kotopast moxxer Obite sgPHK B BOgHOM
KomroHeHTe, U coenuHeHne Popmynel (I) mwmm ( 1) B ounuaHOoM kommonente. Hampumep,
komrouisi LNP  moxer conepxarb coeguHenne @opmyner (I) wmm (II) wmm  ero
dapmanesTuyecku mnpuemsiemyro conmb, MPHK, xomupyromyro Hykmeasy Cas, gPHK,
BCIIOMOTATENbHBIN JTUNuA, HeuTpanbHblil unua u PEG-nununa. B onpeaeneHHbIX KOMITO3ULIMSIX,
conepxkammnx MPHK, komupyromyro nykneasy Cas u gPHK, BcmomorarenbHbii JIUNUA
npeacTaBisieT co0oi  xonecTepuH. B HEKOTOpBIX KoMmo3unmsx, coxpepkamux MPHK,
konupyromyro Hykneasy Cas u gPHK, weirpanpnpii mumup npencrasisier coboit DSPC. B
JOTIOJTHUTEIIBHBIX BAPUAHTAX OCYIIECTBJIECHUS HACTOALIEro n3o0pereHus, Bkimodaromux MPHK,
koaupyromyro Hykieasy Cas, u gPHK, PEG-nunun npencrasisier coboii PEG2k-DMG.

B ompeneneHHBIX BapuaHTaX OCYIIECTBJICHHS HACTOSINETO W300pETeHUs JHIUIHbBIE

KkomMnosuumy, Hanpumep, komnozuuuu LNP, Bxmouaror PHK-nanpasnsembin JIHK-



31

cBs3biBatoluii areHT, Takoi kak MPHK Cas kmacca 2, u no menbweii mepe onny gPHK. B
HEKOTOPBIX BapHaHTAax OCYIIECTBJIEHUs Hactosimero n3odperenns gPHK mpencrasnser coboii
sgPHK. B HekoTopbIX BapHaHTax OCYLIECTBICHHUs HacTtosimero wusodperenns PHK-
Hanpasiisiemblii JIHK-cBsi3biBaromuii arent npeacrasiser coboit MPHK Cas9. B onpeneneHHbIX
BApUAHTaX OCYIIECTBJIEHUs] HAcTosero uszoOpereHus kommnosuiwst LNP xapakrepusyercs
cootHoumenneM gPHK x MPHK PHK-nampasnsiemoro JIHK-cBsizbiBaromero arenra, Takoi kax
MPHK nykneassr Cas kmacca 2, okono 1:1 wmmm okomo 1:2. B HekoTOpeIX BapuaHTax
OCYIIECTBJICHUS] HACTOSIIEr0 U300pPETEHHs] MAaCCOBOE COOTHOIIEHHE COCTABJISIET OT OKoJio 25:1
1o okoJio 1:25, ot okono 10:1 go okomno 1:10, ot okono 8:1 go okoxno 1:8, ot okoo 4:1 10 0OKOJIO
1:4, oxono 2:1. mo okono 1:2, ot okomno 2:1 g0 okoio 1:4 unu ot okono 1:1 go okosno 1:2.

JlunuaHbie KOMIO3UIMY, OMHCAHHBICE B JAHHOM JIOKYMEHTE, TaKHe€ KaK KOMITO3UIU
LNP, moryt ObITh MpPUMEHEHBI B CIOCOOAX, OMUCAHHBIX B JAHHOM JOKYMEHTE, MJIsi JOCTaBKU
komroneHToB CRISPR/Cas9 nnsi BCTaBKM MaTpUYHOW HYKJIEHMHOBOW KHCIIOTBI, HAIMpHUMeEp,
marpuunoii JIHK. MarpuyHass HyKJIE€HMHOBas KHCIOTa MOXKET OBITh JTOCTaBJIEHA BMECTE WIIH
pa3nenbHO C JIMMUAHBIMUA KOMITO3ULIMSIMU, copepskamuMu coenuHerne Popmynel (1) nmm (II)
Wi ero (apMaleBTHUECKH NPHEMIIEMYIO COJIb. B HEKOTOPBIX BapHaHTaxX OCYLIECTBICHHS
HACTOSIETO W300peTEeHUs MaTpU4YHAsT HYKJICHHOBAas KHCJIOTa MOXeT OBITh OFHO- WU
IABYXLIETIOUEYHOH, B 3aBHCHUMOCTH OT HEOOXOAMMOrO MEXaHH3Ma BOCCTaHOBJEHMs. Matpuia
MOXKET wWMeTb o0jactu romosoruu ¢ uenesod JIHK, wanpumep, B  mpenenax
nocienoBateabHoCcTH Henesor JIHK, w/uiau ¢ mocnenoBaTeIbHOCTSIMHU, CMEKHBIMU C IIEJIEBOM
JHK.

B HekoTOphIX BapHaHTaxX OCYIIECTBJICHHs HAcTOsIero uzobperenus: kommnozunuu LNP
COCTaBJIeHbl MyTeM cMeluBaHus BoaHoro pactsopa PHK ¢ pacTtBopoMm munupga Ha OCHOBe
OpraHuyeckoro pacrsoputens. llomxonsmue pacTBOpEl WM PACTBOPUTENN BKIIOYAIOT WM
moryT coxepxartb. Boay, PBS, Tpuc-Oydep, NaCl, nurparsbii Oydep, aueratnbiii Oydep,
3TaHON, XJOpohopM, IOUSTWIOBBIA 3(Hp, LUKIOTeKCaH, TeTparuapodypaH, METaHOI,
usonponaHoj. Hanpumep, opranuydeckum pactBoputeneM Moxer ObiTh 100% 3TaHoa. MOKHO
NPUMEHATh (DapMaleBTUUECKH MpuemiieMblii Oydep, Hanpumep, nisi BBEOEHUS KOMITIO3UIUIM
LNP in vivo. B onpeneneHHbIX BapHaHTaX OCYIIECTBJICHHsI HACTOSINEro u3odpereHus Oydep
npuMeHsiercss s noanaepxkanus pH xomnosunmm, conepxkamuein LNP, na yposre pH 6,5 nmm
Bbllle. B ompeneneHHbIX BapuaHTax OCYIIECTBJICHHS HACTOsMEro wusodperenus Oydep
npuMeHsieTcss Ay noxpaep:kanus pH xomnosunum, coaepxawmein LNP, na yposue pH 7,0 unu
BbIlle. B ompeneneHHbIX BapHaHTaX OCYLIECTBJIEHUS HACTOSINEro HM300pETeHUs KOMIO3HMLIUS
uMeer pH B nmamasone ot okoso 7,2 g0 okono 7,7. B ONONHUTENBHBIX BapUaHTaX
OCYIIECTBJICHUS] HACTOSIIIIETO N300peTeH s KoMIo3uLius umeeT pH B muanaszoHe ot okoJio 7,3 10
OKOJIO 7,7 M B aMama3oHe OT Okojio 7,4 no okoyno 7,6, B NONONHUTENBHBIX BapUaHTax
OCYIIECTBJICHUS] HACTOSIIEro n3o0pereHus: komnoszuuus umeer pH okomno 7,2, 7,3, 7.4, 7,5, 7,6
wm 7,7. pH xomno3unmu MOkeT OBbITh HM3MEpPEH C IMOMOINbI0 Mukpomerekropa pH. B
OTPENENIEHHbIX BAapPHAHTAX OCYIIECTBJIEHUS HACTOALIEr0 HW300pPETEHHs] B  KOMITO3HUIIHIO

BKJIFOYAIOT KPUONPOTEKTOp. Heorpannuusaromue npuUMEpbl KPUONPOTEKTOPOB BKIIIOYAIOT
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caxaposy, Tperanosy, riauuepuH, DMSO u stuneHrnukonb. THUMOBbIE KOMIO3HMLUU MOTYT
cogepxath 10 10% KpuOMpOTEKTOpa, TAKOrO Kak, Hampumep, caxapos3a. B ompeneneHHbIX
BApPUAHTAX OCYINECTBJICHUS HACTOALIET0 M300pETeHMs KOMITO3ULMS MOXET COAEpKaTb TPHC-
coneBoil pactBop caxapossl (TSS). B ompeneneHHbIX BapHaHTaX OCYIIECTBJICHUS HACTOSIIETO
uzobperenus: kommnozuuuss LNP moxer conmepxkarb okono 1, 2, 3, 4, 5,6, 7, 8, 9 wiu 10%
KPHONIPOTEKTOpa. B ompeneneHHbIX BapuaHTaX OCYIIECTBJIEHMS HACTOSIIEr0 H300peTeHHs
xkomnozunusit LNP moxer comepxares okono 1, 2, 3, 4, 5, 6, 7, 8, 9 umn 10% caxaposel. B
HEKOTOPBIX BapHAHTaX OCYINECTBJIEHHUs] HACTOsIIEro u3oOpereHus kommoszuuus LNP wmoxer
comepskath Oydep. B HEKOTOPBIX BapuaHTaX OCYIIECTBIIEHUS HACTOSINEro u3o0pereHus: Oydep
MokeT conepxkath pocharubiii Oydep (PBS), Tpuc-Oydep, murparusiii Oydep u ux cmecu. B
OMpENENIEHHbIX THUIOBBIX BapHAHTAX OCYIIECTBJIEHUS HACTOSINEro wu3o0pereHuss Oydep
conepsxut NaCl. B onpeneneHHbIX BapuaHTaX OCYIIECTBIIEHHUST HACTOSIIETO n300peTeHus Oydep
He coxmepxkut NaCl. Tumosble komudectBa NaCl moryT BappupoBatrbes OT okoso 20 MM 1o
okoJio 45 MM. Tunossie komuuecTBa NaCl moryT BapsupoBaThesi 0T 0kosio 40 MM 1o okoio 50
MM. B HekoTOphIX BapuaHTax ocymecteieHus koiamuectBo NaCl cocrasisier okoino 45 MM. B
HEKOTOPBIX BapHAHTaX OCYIIECTBIICHHUS HACTOSAMIETO M300peTeHus: Oydep mpencrasisier coOou
Tpuc-6ydep. Tunoseie komuuecTBa Tpuc MOryT BappHpoBaThesi OT okoso 20 MM 1o okono 60
MM. Tunosble konuuecTBa Tpuc mMoryt BappupoBarbesi OT 0koso 40 MM no okono 60 MM. B
HEKOTOPBIX BapPUAHTAX OCYIIECTBJIEHUS HACTOSINETrO N300peTeHust KoanuecTBo Tpuc cocrapisier
okosio 50 MM. B HEKOTOpBIX BapuaHTaX OCYIIECTBJEHHUs HacTosiero u3odperenust Oydep
cogepxut NaCl u Tpuc. B onpeneneHHbIX TUIIOBBIX BapHaHTaX OCYLIECTBJIEHUS HACTOSIIETO
uzobperenus: komnozuuuu LNP conepxkar 5% caxaposer u 45 MM NaCl B Tpuc-6ydepe. B
APYTUX TUIIOBBIX BAPUAHTAX OCYILECTBJIEHUS HACTOSIIErO M300peTeHNs KOMITO3ULIMU COZlePIKaT
caxapo3y B KoJqudecTBe Okoio 5% mac./00., okono 45 MM NaCl u okono 50 MM Tpuc npu pH
7,5. KonmuectBa comu, Oydepa M KpHONPOTEKTOpa MOTYT BapbHPOBATBCA TAKHUM O0pazoMm,
9YTOOBI MOIAEPIKUBATH OCMOJISIPHOCTD BCel KoMmno3unuu. Hampumep, KOHEUHasi OCMOJISLITBHOCTh
MOJKET MOAAePKUBAThCS HAa ypoBHE MeHee 450 MOcm/n. B apyrux BapuaHTax OCYLIECTBICHHUS
HACTOSIILETO H300pETeHHs OCMOJISIIBHOCTB cocTaBiisieT oT 350 o 250 MmOcwm/i1. B onpeneneHHbIx
BApPHUAHTAX OCYIIECTBICHHUS HACTOSIIEr0 HM300PETeHUs KOHEYHAsh OCMOJISUIBHOCTb COCTABJISIET
300 +/- 20 MOcwm/n wim 310 +/- 40 mOcwm/ .

B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS HACTOSINErO H300pETeHHs NPUMEHSETCS
MUKPOQIIIONHOE CMELIMBaHWE, |-CMELIMBAHME WM TEPEKPECTHOE CMEIIMBAHHE BOIHOIO
pactopa PHK u pacTBopa nunuia B OpraHM4ecKOM pacTBopuTese. B onpeneneHHbIX acnekTax
CKOpPOCTH TIOTOKA, pa3Mep COEAMHEHHs], TeOMETPHUsSl COeUHEHMs, (JopMa COEMHEHUs], THAMETD
TpyOkH, pactBopbl W/minu koHueHTpauuun PHK u oummpnos moryT BapeupoBatbesi. LNP wmm
komro3uu LNP MOXHO KOHLIEHTPUPOBATh WJIN OYHINATb, HANPUMED, C TIOMOLIBIO TUAIN3A,
HeHTpobexxHOro (uibTpa, (GUIBTPAMM B TAHTeHLMAJIHbHOM TIOTOKE WM XpomaTtorpadum.
Komnosuuuu LNP MoOryr XpaHuTbeCsl, Hampumep, B BHAE CYCIEH3UH, OSMYyJIbCUH WIU
TMOGUIN3UPOBAHHOIO TMOpOILIKa. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HACTOSINETrO

n3o0perenus komnosunuo LNP xpansar npu temneparype 2-8 °C, B onpeneneHHbIX acneKTax
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komnosuuuu LNP xpaHAT npu KOMHATHOW Temmneparype. B NOMONHUTENBbHBIX BapUaHTaX
OCYIIECTBIICHHS] HACTOALIEr0 M300peTeHust KoMIo3uimo LNP XpaHAT B 3aMOPOXEHHOM BHJIE,
Hanpumep, npu -20°C wunmu -80 °C. B npyrux BapuaHTax OCYINECTBIEHHS HACTOSLIETO
n300perenus komnozuipo LNP xpanaT npu remnepatype B nuanasone ot okoso 0°C 1o okono
-80 °C. 3amopokeHHble kommnozuuuu LNP MoxxHO pasmopaxuBaTh Mepes NPUMEHEHHEM,
HarpuMep, Ha JIby, TP KOMHATHOH Temneparype wiu npu 25 °C.

IIpennovrurenpHble TUMUAHBIE KOMIIO3ULMM, Takue kak komnosuuuu LNP, nanpumep,
SIBJIIIOTCST  OMOpasyiara€MbIMH, TIOCKOJIbKY OHHM HE HAKAIUTMBAIOTCS JO LIUTOTOKCHYECKHX
ypOBHEW in vivo Tipu TepaneBTHUECKH 3(PdexTrBHON mo3e. B  HEKOTOpHIX BapuUaHTax
OCYIIECTBIICHHUsSI HACTOSLIEr0 HW300pEeTEeHHs] KOMIIO3UIMH HE BbI3bIBAIOT BPOKACHHOTO
UMMyHHOTO OTBE€Ta, MPHUBOASIIETO K CYIIECTBEHHbIM HEXKajaTelbHbIM 3(deKkTaM mpH
TEpaNeBTUYECKOM YypOBHE [03bl. B HEKOTOPBIX BapuaHTax OCYLIECTBJIECHHUs HACTOSLIErO
n300peTeHNs] KOMITO3UINH, TPEAJIOKEHHBIE B TAHHOM JOKYMEHTE, HE BBI3BIBAIOT TOKCHYHOCTH
IIPU YPOBHE T€pPaneBTUUECKON J03bI.

B HEKOTOPBIX BapHaHTaxX OCYIIECTBJIEHHS HACTOALIEr0 U300peTeHns: KoHueHTparus LNP
B komno3unu LNP coctaBnser okoyo 1-10 Mxr/mi, okono 2-10 Mkr/mi, okono 2,5-10 Mxr/mu,
oKkoyi0 1-5 Mkr/mn, okono 2-5 MKr/mi, okojio 2,5-5 mkr/miu, okono 0,04 mxr/mi, okojo 0,08
MKr/MI1, 0k0J10 0,16 Mkr/mit, okojio 0,25 mkr/mi, okono 0,63 Mkr/mi, okono 1,25 MKr/mii, OKoJio
2,5 MKI/MJT UJTA OKOJIO 5 MKI/MIL.

B HEeKOTOpBIX BapHaHTaxX OCYIIECTBJIECHUs HACTOALIETO M300PETEHHs AJIsl ONpeneeHUs
uHnekca nonuaucnepcHoctd (PDI) u pasmepa LNP no HactosiimeMy n300peT€HHIO MOKET OBbIThH
NPUMEHEH MeTOA C OuHamMuueckuM paccemBaHueMm cBera («DLS»). Merog DLS wusmepsier
paccerBaHHME CBETa, BO3HHUKAOIIEE MPH BO3MEHCTBUU Ha oOpas3er] MCTOYHHKOM cBera. PDI,
OTpeneNsieMblii 0 pe3ysibTataM u3mepennii DLS, npencrasnser coboit pacmpeneneHne 4acTHil
no pasMepam (BOKPYr CpEIHEero pasMmepa 4YacTHI) B MOMYJBILUH, NPUYEM B HIEATbHO
onHoponHou nonyssinuu PDI paseH Hyro.

B HEKOTOpBIX BapuaHTAaX OCYLIECTBJICHHUS HACTOALIET0 H300PETEHHs OMHMCAHHBIC B
naHHoM nokyMeHTe LNP nmerot PDI ot okxono 0,005 no oxono 0,75. B HEKOTOpBIX BapuaHTax
OCYIIECTBJICHUS] HACTOSIIEr0 U300pEeTeHUs ONMUCaHHble B JaHHOM aokymeHTe LNP umeror PDI
or okono 0,005 mo oxomo 0,1. B HEKOTOPBIX BapHUaHTaX OCYLIECTBJIEHUS HACTOSILLErO
nu3o0peTeHus onucaHHbie B TaHHOM okyMmeHTe LNP umerot PDI ot okono 0,005 mo okono 0,09,
ot okosio 0,005 no oxomno 0,08, ot okono 0,005 mo okono 0,07 uiau ot okono 0,006 no okoJo
0,05. B HEKOTOpBIX BapHaHTaX OCYyLIECTBIEHHs HacTosero nzobperenus LNP umetor PDI, ot
okoJio 0,01 mo okono 0,5. B HEKOTOPBIX BapHaHTax OCYLIECTBICHHS HACTOSINEro M300pETEHHS
LNP umeror PDI, or okono Hynss no okoso 0,4. B HEKOTOPBIX BapHAHTAX OCYLIECTBJICHUS
Hacrosimero nzobperenuss LNP mmetor PDI, or okono myns no oxono 0,35. B HekoTOpBIX
BapHUAHTaX OCYINECTBJIEHUS Hactosimero m3oOperenus PDI LNP moker BappHpoBaThCs OT
OKOJIO HYJIsl 10 0KoJio 0,3. B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHHS] HACTOSIIEro N300PETCHHS
LNP umerot PDI, KOTOPBIN MOKET BapbUPOBATHCS OT OKOJIO HYJIA 10 0K0j0 0,25. B HEKOTOPBIX

BapuaHTax ocyuectsieHuss PDI LNP moxer BappupoBaThCsi OT OKOJIO HyJig A0 okono 0,2. B
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HEKOTOPBIX BapUAHTaX OCYLIECTBIEHHs HacTosero n3odperenus LNP umeror PDI, ot okomno
HyJis1 10 okosio 0,05. B HEKOTOpBIX BapuaHTaxX OCYIIECTBIIEHUS] HacTosimero u3odperenus LNP
umeror PDI, or okono nHyns no okono 0,01. B HEKOTOpPBIX BapuaHTax OCYILIECTBJICHHUS
uzobperenusi LNP umeror PDI menee okxono 0,01, okosno 0,02, oxono 0,05, okomno 0,08, okosio
0,1, oxomo 0,15, okouo 0,2 unu okoo 0,4.

Pazmep LNP MOXXHO U3MEPHUThH Pa3IMYHBIMK aHAJUTHYECKHIMHU CIOCO0aMH, H3BECTHBIMU
B JaHHOH 0OJacTM TeXHUKH. B HEKOTOpBIX BapUaHTax OCYILIECTBJIEHHS HACTOSLIETO
uzobperenust pasmep LNP MOXHO M3MEpPHUTh C TMOMOIIBIO CHCTEMbl AaCCUMETPUYHOTO
NPOTOYHOTO  (PPAKIIMOHHPOBAHUS HYACTHL B MOMEPEYHOM TI'PABHUTALMOHHOM TOJE -
MHOroyrioBoro paccesiHus cBeta (AF4-MALS). B HeKOTOpBIX BapHaHTaX OCYIIECTBIICHHS
Hacrosimero uzobpereHus: pasmep LNP MokeT ObITh M3MEpPEH MyTeM pas[eNieHUs] 4acTHI] B
KOMITIO3UIIMH 10 THAPOANHAMUYECKOMY PajnyCy € MOCIENYIOIIUM H3MEPEHUEM MOJIEKYJISPHBIX
Macc, TUAPOJUHAMHYECKUX PAANyCOB U CPEIHEKBAAPATHUHBIX PAJANyCOB (PPaKIHMOHUPOBAHHBIX
gacTul. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHUS HACTOALIETO H300PETEHHsI pasMep |
KOHUueHTparuss dactuy LNP Moryt ObITh H3MepeHBl C IMOMOINBI0 aHAIHM3a OTCIIECKHUBAHUS
newkennst HaHodacturp (NTA, Malvern Nanosight). B omnpeneneHHbIX BapHaHTax
OCYIIECTBJICHUs] HacTosmero wu3ooperenuss obpasusl LNP  cooTBercTByrOmmM 00pa3om
pa30aBISIFOT M HAHOCST HA MPEAMETHOE CTEKJIO MUKpockona. Kamepa peructpupyer paccessHHbIN
CBET, KOrja 4acTULbl MemjeHHO auddyHnupyroT uepes moie 3penus. [locnme 3ammcu BHUAeo
nporpamma Nanoparticle Tracking Analysis oOpabarbiBaeT ero, OTClI€XKUBasi MUKCETH H
paccunutbiBasg koddpounuent auddysun. Itor kodpduument nupdy3sunm Moxer ObITh
npeoOpa3oBaH B I'MIPOAMHAMHUYECKUH panuyc dacTuibl. C MOMOLIBIO TAKHX METOJOB MOKHO
TAKK€ NMOACYUTBIBATH KOJMUECTBO OTAENbHBIX YaCTUL] AJIs1 ONPEAEIeHUs] KOHLEHTPALUU YaCTHULl.
B HeKOTOpBIX BapuaHTax OCYLIECTBJICHHs HACTOSIIEro M300peTeHHs pasmep, Mopdonorust u
CTPYKTypHbIe XxapakTepucTUKH LNP MoOryT ObITh ONpeReNeHbl C MOMOIIBIO KPHUOAJIEKTPOHHON
MUKPOCKOMHHU («KpHO-DM»).

LNP B xomnosuumsix LNP, onucaHHBIX B AaHHOM JOKYMEHTE HMEIOT pa3Mep

>
(Harmpumep, Z-CpeaHHUN TUaMeTp WINA CPEIHEUNCIOBOW IUaMeTp) oT oKoyio 1 10 okojo 250 HM.
B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHUs Hactosimero mzodpereHusi LNP umeroT pasmep ot
okono 10 mo oxonmo 200 HM. B AOMOTHUTENBHBIX BApUAHTAaX OCYILIECTBJIECHHs HACTOSILETO
uszobperenusi LNP umeror pasmep ot okojo 20 no okono 150 HM. B HekOTOphIX BapuaHTax
ocCyIIecTBIeHHs HacTosimero n3ooperenust LNP umerot pasmep ot okosno 50 no okomno 150 HM
wi okoio 70 no 130 HM. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HACTOSLIETO N300pEeTeHUs
LNP umerot pasmep ot okono 50 1o okono 100 HM. B HEKOTOpBIX BapHaHTax OCYILIECTBJIEHUS
HacTosimero uzodperenusi LNP umeror pasmep ot okono 50 no okono 120 HM. B HekoTOpBIX
BapHaHTaX OCYLIECTBJICHUs Hactosimero uzodpereHusi LNP umeroT pasmep ot okono 60 1o
okoJio 100 HM. B HEKOTOPBIX BapHaHTax OCYLIECTBIIEHHs HacTosALIero n3odperenuss LNP umeror
pasmep OT okoJyio 75 10 okoyio 150 HM. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHHUsS] HACTOSILLErO
uzobperenusi LNP umeror pasmep ot okono 75 go okono 120 M. B HekoTOphIX BapuaHTax

OCyIIEeCTBIIEHHsI HacTosimero nu3obperenuss LNP umerot pasmep ot okoso 75 1o okono 100 Hm.
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B HekoTOpBIX BapWaHTax OCYIIECTBJICHHs Hactosiero uzodperenuss LNP umeroT pasmep ot
okosio 40 o okono 125 um, ot okoyio 40 no okono 110 uM, ot okoso 40 go okosno 100 HM, OT
okoJo 40 10 okosio 90 HM, OT 0k0J10 40 70 0KOJIO 85 HM, OT 0KOJIO 40 70 OKOJIO 80 HM, OT OKOJIO
40 no okoso 75 HM, oT 0koJ10 40 10 okoJio 70 HM, OT 0K0JIO 40 1O 0K0JI0 65 HM, OT 0K0JI0 50 1Mo
okoJio 125 uM, ot okojio 50 1o okoyio 110 HM, oT okojo 50 mo okosio 100 HM, oT okojio 50 mo
okoJ10 90 HM, OoT oko0J10 50 10 oKkoJI0 85 HM, OT 0KOJi0 50 10 0KOJ0 80 HM, OT 0K0J10 50 1O OKOJIO
75 uM, OoT 0k0110 50 mo okoyio 70 HM, oT okoyio 50 10 OKoJIO 65 HM, OT 0KOJIO 55 10 okomo 125
HM, OT OKOJIO 55 1o okosio 110 HM, oT okoJio 55 go okoso 100 HM, oT 0k0JIO 55 70 0K010 90 HM,
OT OKOJIO 55 1o okojio 85 HM, OT okoJio 55 10 okojo 80 HM, OT OKOJIO 55 1Mo OKOJio 75 HM, OT
OKOJIO 55 mo okonio 70 HM, OT OKOJIO 55 1o okoyno 65 HM, oT okono 60 g0 okono 125 HM, oT
okosio 60 1o okono 110 M, oT okono 60 1o okomo 100 HM, oT okosno 60 10 okono 90 HM, OT
ok0J310 60 10 okoj0 85 HM, oT 0K0JIO 60 70 0K0I0 80 HM, OT 0K0JIO 60 HO OKOJIO 75 HM, OT OKOJIO
60 o okoyio 70 HM, OT oKoJI0 60 MO OKOJIO 65 HM, OT OKOJIO 65 1m0 0K0J0 125 HM, OT 0KO0JIO 65
1o okoyio 110 aM, oT okoJio 65 7o okojo 100 HM, oT 0k00 65 1o oko0 90 HM, OT OKOJIO 65 10
OKOJIO 85 HM, OT OK0JIO 65 1m0 0k0y10 80 HM, OT OKOJIO 65 110 OKOJIO 75 HM, OT OKOJIO 65 10 OKOJIO
70 BHM, oT okoJio 70 mo okosio 125 HMm, ot okojo 70 mo okoio 110 aM, oT okono 70 go okojo 100
HM, OT 0k0yi0 70 1o okoJio 90 HM, oT ok010 70 go okoso 85 HM, oT okoj0 70 mo okoyio 80 HM
unu oT okosno 70 mo okono 75 HM. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHHUS HACTOSLLETO
uszobperenusi LNP umeroT pasmep MeHee 4eM OKOJo 95 HM wiu mMeHee yem okoyio 90 um. B
HEKOTOPBIX BapHaHTaxX OCYIIECTBJIEHUs] Hacrosmero uzobperenus pasmep LNP cocrasnser
Oonee oxomo 45 HM unm Oonee okono S0 HM. B HEKOTOpBIX BapuaHTax OCYLIECTBIICHHS
HACTOSLIET0 M300peTeHus] pa3Mep 4YacTHIl MPEACTaBisier co0oi Z-cpeaHuil pasMep dactuil. B
HEKOTOPBIX BAapUAHTaX OCYINECTBJEHHS HACTOSINEr0 M300pPETeHHs pa3sMep HYaCTHULIbI
npeAcTaBisieT co0Oi CpemHEeYHCIOBOE 3HAaueHHe. B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHUS
HACTOSIILETO M300peTeHHs pa3Mep YacTHIl MpencTaBisieT codol pasmep oraenbHoit LNP. Eciu
HE YKa3aHO MHOE, BCE Pa3Mepbl, YIIOMHHAEMblE B JAHHOM IOKYMEHTE, MPEICTaBISIOT COOOM
cpenHue pasMepbl (AMAMeTPhl) TOJHOCTBIO CHOPMHPOBAHHBIX HAHOYACTHUI, H3MEPEHHBIE
METOJIOM TUHAMHUYECKOTO paccesiHus cBeTa Ha npubope Malvern Zetasizer win Wyatt NanoStar.
Obpasen HaHo4dacTull pa3dasisoT B pocharno-Oydeprom coneom pactsope (PBS) Tak, uToObI
CKOpOCTb cueTa cocrasiisiia npumMepHo 200-400 krc.

B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHHUS HACTOSIIEro nzobpereHus: kommodunun LNP
(bopMUPYIOT €O cpenHei 3¢ (HEeKTUBHOCTHIO MHKAICYJISLIUU B AUANa30He OT OKoJIo 50% 10 OKOJIO
100%. B HEKOTOPBIX BapuUaHTaX OCYLIECTBICHHs HACTOSIIEro m3oO0pereHust kommo3unmu LNP
bopMUPYIOT CO cpenHei 3¢ (HEeKTUBHOCTHIO MHKAICYJISLIUY B AUANa30He OT OKoJIo 50% 10 OKOJIO
95%. B HEKOTOPBIX BapHaHTaX OCYLIECTBIIEHHsS HACTOALIEro M300pereHus: kommosurmu LNP
bopMuUpPYIOT CO cpenHeit 3¢ (HEeKTUBHOCTHIO MHKAIICYJISIUN B AWAa30He OT 0K0JIo 70% 10 OKOJIO
90%. B HEKOTOpBIX BapHaHTaX OCYLIECTBIIEHHUsS HACTOALIEro mM300pereHus: kommosurmu LNP
bopMuUpyIOT CO cpenHei 3 HEeKTUBHOCTHIO MHKAICYJISLIUY B AUaNa30He OT 0Koyio 90% 10 0KoJo
100%. B HEKOTOPBIX BapuaHTax OCYLIECTBIEHMs HACTOALIEro u3odpereHus komnosunuu LNP

bopMupyroT co cpenHe 3¢ (HEeKTUBHOCTHIO MHKAICYJIALUU B AUANa30HE OT OKOJIO 75% 10 OKOJIO
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95%. B HEKOTOPBIX BapHaHTaX OCYLIECTBIIEHHsS HACTOALIEro M300pereHus: kommosurmu LNP
bopMupyroT co cpenneit 3¢ (HEeKTUBHOCTHIO MHKAICYJISLIUU B AUaa30He OT 0Koyio 90% 10 oKoJo
100%. B HEKOTOPBIX BapuaHTax OCYLIECTBIEHMs HACTOALIEro u3oOpereHus kommno3uuuu LNP
bopmMupyroT co cpennei 3¢ (HEeKTUBHOCTHIO MHKAICYJISLIUU B AUANa30HE OT OKOJIO 92% 10 OKOJIO
100%. B HEKOTOpBIX BapuaHTax OCYLIECTBIEHMs HACTOALIEro u3odpereHus kommnosuuuu LNP
(bOopMHUPYIOT CO cperHei 3P PEKTUBHOCTHIO HHKAICYJISILMK B AMANA30He OT OKOJIO 95% 110 0KO0JIO
100%. B HekOoTOpbIX BapuaHTaX OCYLIECTBJIEHHs HACTOSIIEro u3obpereHus kommosuuuu LNP
bopMUPYIOT CO cpenHeit 3¢ (HEKTUBHOCTHIO MHKAICYJISLIUU B AUANa30He OT 0KoyIo 98% 10 0KOJIO
100%. B HEKOTOpBIX BapuUaHTAaX OCYLIECTBJIEHHs HACTOSIIEro M300pereHust kommno3uimu LNP
bopMUPYIOT €O cpenHei 3¢ (HEeKTUBHOCTHIO MHKAICYJISLUU B AUANa30He OT OKOJIO 99% 10 OKOJIO
100%.

I'pys

I'py3, nocraBisieMblil ¢ MOMOIIBIO ONMMCAHHON B JAHHOM AOKyMeHTe komno3uuuu LNP,
BKJIFOYAaeT OHOJOrMYeCKH aKTUBHBIM areHT. bBHONOrn4eckn AaxkTUBHBIH areHT MOXKET
NPEACTaBIATh COOOM HYyKJIEWHOBYIO Kuciory, Hampumep, MPHK wmmun gPHK. B HekoTopsix
BapHUAHTAX OCYIIECTBJICHUS HACTOSINEro N300pPETeHUs Ipy3 NPEACTABIsIET COO0H MM CONEPIKUT
ONIUH WJI OOJibIlIee KOJMYECTBO OMOJIOTMYECKH aKTUBHBIX areHtoB, Takux kak MPHK, gPHK,
BekTop skcnpeccun, PHK-nanpasnsiembrii JIHK-CBs3bIBAIOIUN areHT, aHTUTENO (HAMpUMep,
MOHOKJIOHAJIbPHOE, XHMEPHOE, T'YMAaHW3MPOBAHHOE, HAHOTEJIO M ero (¢parMeHTbl U 1p.),
XOJIECTEPUH, TOPMOH, TMeNTHA, O€NoK, XUMHOTEPaleBTUYECKHMH U  JOpyrue  BUABI
AHTUHEOIUTACTUYECKUX AareHTOB, HHU3KOMOJEKYJAPHBIH Ipemapar, BUTaMUH, Ko(pakTop,
HYKJIEO3U, HYKJICOTH/I, OJJMTOHYKJICOTUA, (pepMEHTHAsI HyKJIEWHOBAsl KUCJIOTA, aHTHCMBICIIOBAs
HYKJIEMHOBAsi KHUCJIOTA, TPUILUIEKCOOOPA3yIOLINi OJUroHyKiIeoTua, antucmeicioBas JJHK- nim
PHK-xomnozunust, xumepras JJHK:PHK-komnosuus, anio3um, anraMep, puO03uM, NPUMaHKH
U UX aHAJIOTH, IUIa3MUA U APYTHe TUIBl BEKTOPOB, a TaKXKe Majas MOJEKyJa HYKJIEHHOBOU
kuciotbl, PHKi-areHT, MoOjeKysbl KOpPOTKOH HHTephepHupyromel HYyKJISHHOBOW KHUCIOThHI
(siNA), xopotkoit unrepdpepupytromeinr PHK (siPHK), nyxuenodeuynoit PHK (dsPHK), mukpo-
PHK (miPHK), xopotkoii mmmneunoit PHK (shPHK) u «camopemmuupyrometics PHK»
(xomupyromasi aKTUBHOCTh (PEPMEHTAa PEIUIMKa3bl U CHOCOOHAsl HANpaBJIsATh COOCTBEHHYIO
PEIUIMKALMIO WM aMIUTHQHUKAIMIO 1n VIvo) , TNenTHaHas HykienHosas kuciora (PNA),
3a0JIOKUPOBaHHBIN pPUOOHYKJIEOTHA HYyKJIeHmHOBOH KHCIOThI (LNA), Mop]OIHHOHYKIEOTH],
Tpeo3uHOBast HykjenHoBas kuciora (TNA), riukonesas HykienHoBast kuciora (GNA), sisiPHK
(Manast BHyTpeHHe cermeHTHpoBaHHas uHTepdepupyromas PHK) u iPHK (acummerpuunas
unrepdepupyromas PHK). IIpusenennblil Bblle nepeueHb OMONOTHYECKH aKTHBHBIX areHTOB
SBJIIETCSI NIPUMEPHBIM M HE TNPETEHAyeT Ha OrpaHuveHue. Takue COeAMHEHHs] MOTyT OBITh
OUUIIEHHBIMH  WJIM  YaCTMYHO  OYMINEHHBIMM, MPUPOAHOIO  MPOUCXOXKAECHUS  UIH
CHHTETHUYECKUMH, a TAK)KE XUMHUECKH MOANPULINPOBAHHBIML.

I'py3, nocrapnsiemblii ¢ momompro komnosunuu LNP, mosxer npencrasisite codoit PHK,
Hanpumep, mosiekysry MPHK, kogupyromyio untepecyromuii Hac 6enok. Hampumep, MPHK st

JKCIIpeccun Oenka, Takoro kak 3eneHbiil guyopecuentHblil 0enok (GFP), PHK-nanpasisemblii
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JHK-ces3biBaromuii arent unu Cas-nHykieasa. [Ipennaratorcs komnosuimu LNP, Bkirovaronme
MPHK Cas-nykneassl, Hanpumep, MPHK Cas-nykneasbl knacca 2, KOTOpas MO3BOJSET
sKcrpeccupoBarh B kierke Cas-Hykiea3y kjacca 2, Takyro kak Oenok Cas9 mmu Cpfl (Takske
HaspiBaeMblll Casl2a). Kpome Toro, rpy3 Moxer conepkaTb OfHY WM OOJbliee KOJIMYECTBO
gPHK wnnu HyknenHoBbIx kucnot, kogupyromux gPHK. MarpuuHas HykjieMHOBasi KUCIOTA,
Hanpumep, ANl perapanuyd WM PEeKOMOMHALMH, TaKXke MOXKET ObITh BKJIIOYEHA B COCTaB
KOMITO3UIUI WJIM MaTpU4YHAs HYKJIEMHOBAs KHUCJIOTAa MOXKET ObITh NMPUMEHEHa B Crocodax,
ONMMCAHHBIX B JAaHHOM JOKyMeHTe. B OJHOM M3 BapHaHTOB OCYLIECTBJICHUS HACTOSILEro
uzobperenus rpy3 comepxkur MPHK, xkomupyromyro Cas9 Streptococcus pyogenes wu,
HeoOsizarenpHO, gPHK S. pyogenes. B npyrom w3 BapHaHTOB OCYINECTBJCHHS HACTOSIIETO

u3zobperenust rpy3 comepxkutr MPHK, komupyromyro Cas9 Neisseria meningitidis u

>
HeoOsizarenpHO gPHK Nme (Neisseria meningitidis) .

«MPHK» oTHOCHTCS K MOJMHYKJIEOTHAAM U COAEPKUT OTKPBITYIO PaMKy CUUTBIBAHUS,
KOTOpasi MOJKET TPAHCIUPOBATHCS B MOJNUNENTUA (/1.e. CIYKUTh CyOCTPaTOM AJIsl TPAHCISILIUA
pudocomoii u amuHoamnposanabiMu TPHK). MPHK Moxer conep:xath (ocdaTHO-CaXapHYIO
OCHOBY, BKJIFOUAIOINYIO OCTaTKM pUOO3bl WM WX AHAJOTH, HANPUMEP, OCTATKH 2'-METOKCH-
prbo3bl. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSIIErO n300peTeHns caxapa dpocharHo-
caxapaoii ocHoBbl MPHK cOCTOAT B OCHOBHOM M3 OCTaTKOB PHOO3BI, OCTaTKOB 2'-METOKCHU-
pubo3e! mm nx komOmHaumu. Kak npasuino, MPHK He conmepkar cyIiecTBEHHOrO KOJIMYECTBA
octaTkoB TumuanHa (Hanpumep, 0 ocrarkoB miu menee 30, 20, 10, 5, 4, 3 wim 2 OCTaTKOB
TUMHJIUHA, WK coaepkaHue Tumununa Mmeuee 10%, 9%, 8%, 7%, 6%, 5%, 4%, 4%, 3%, 2%,
1%, 0,5%, 0,2% wmu 0,1%). MPHK wmoxer comepxaTe Moau(UUUPOBaHHBIE YPUIUHBI B
HEKOTOPBIX MJIU BO BCEX CBOUX MOJIOKEHUSIX YPUANHA.

NucTpyMeHTBI pelaKTHPOBAHHS T'€HOMA

B HEKOTOpBIX BapHaHTAaX OCYLIECTBIICHMs HACTOSLIEro u3oOpereHus: kommo3uuus LNP
npeAcTaBisieT co0oW COOpKY JIMIIUAHBIX HYKJIEHMHOBBIX KHCJOT, HAa3bIBAEMYIO TaKKe
KOMIIO3UIIMEN JHMMHUIHBIX HYKJIEHMHOBBIX KHCIOT. B HEKOTOpBIX BapHaHTax OCYLIECTBJICHUS
HACTOSIIIETO M300peTeHHs KOMIO3HUIMS JIMITUAHBIX HYKJIEHHOBBIX KUCJIOT Wi KoMno3uuusi LNP
BKJIFOYAET MHCTPYMEHT PEeJaKTHPOBAHUS €HOMA WM KOAUPYIOIIYIO €r0 HYKJIEUHOBYIO KHUCIIOTY.
B n1aHHOM [OKyMEHTE€ TMOJ TEPMHHOM «HUHCTPYMEHT pENaKTUPOBAHUS TeHOMa» (Wn
UHCTPYMEHT pENaKTUPOBAHHUS TEHOB») TIOHUMAeTCsl JIFOOOW  KOMIIOHEHT  CHCTEMBI
pPEeNaKTUPOBAaHUSA TE€HOMA (WM «CHUCTEMbl PENAKTUPOBAHHS T'€HOBY»), HEOOXOAWMBIA MU
NPUTOHBIM JUIs BHECEHUs M3MEHEHUIl B TeHOM KJIeTKM. B HekoTophIXx BapuaHTax
OCYIIECTBIICHHS] HACTOALIETO H300PETeHUsI MPEIaratoTcs CrocoObl TOCTABKH B KJIETKY (MIIH
MOMYJISIUIO KJIETOK) MHCTPYMEHTOB CHCTEMbl PENAaKTUPOBAHHUs I'eHOMa (HarpHMep, CHCTEMa
HyKJI€a3 «LUHUHKOBbIe Tajblpl», cucrema TALEN, cucremMa wmeranykieas WIH CHCTEMa
CRISPR/Cas). K umHCTpyMEHTaM penakTUPOBAHHsS I'€HOMa OTHOCATCS, HAaIpUMeEp, HYKJIeasbl,
CIOCOOHBIE OCYIIECTBJIATh ONHO- MM AByLenodeuHble paspeiBbl B JIHK nmmm PHK xnerkw,
Hanpumep, B TEeHOMEe KIJeTKU. MHCTpyMeHTbl [ peNakTUPOBAaHUSA TE€HOMA, Hanpumep,

HyKJiea3bl, MOTYT HeoOs3aTeNbHO MOAW(QUIMPOBATh TI'€HOM KIETKH O€3 paclieruieHHs
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HYKJIEMHOBOW KHCJOTBI, WJIM HuKa3pl. Hykieasa unm HuKasa Ay peJAaKTUPOBAaHMsI T'€HOMaA
MoxeT konuposaTbesa ¢ nomompro MPHK. K Takum Hykneazam otHocsTcs, Hanpumep, PHK-
Hanpasisiemble JIHK-cBszpiBatomue arentsl u komrnoHeHTsl CRISPR/Cas. MHCTpyMeHTHI 1uis
pPEIaKTUPOBAHUS T'€HOMA BKJIIOYAIOT CIUTHIE OENKM, B TOM YUCIIE, HapUMep, HUKa3a, CIUTast C
3¢ (eKTOpHBIM JOMEHOM, TAaKUM KaK pelaKkTOpHbIA noMeH. K MHCTpyMeHTaM penakTHpOBaHUs
T€HOMa OTHOCATCS JIFOOBIE 3JIEMEHTbI, HEOOXOAUMBIE HJIM MPUIOAHBIE JUI AOCTHXKEHUS LIeJN
penakTUpoBaHMs TeHOMa, Takue kak, Hampumep, ruposas PHK, sgPHK, dgPHK, nonophas
HYKJICHHOBAs KUCJIOTA 1 TOMY MOAOOHOE.

B naHHOM nNOKyMEHTE OIUCAHBbl Pa3IHYHbIE MOAXOASINNE CHUCTEMbl PENAKTUPOBAHMS
reHOMa, BKJIOYAKOINUE WHCTPYMEHTBl Uil pEeAaKTUPOBAHUS TE€HOMa, KOTOpblE MOTYT
MIOCTABJIATHCS] BMECTE C KOMITO3ULIUSAMU ISl COOPKH JIMITUIHBIX HYKJIEMHOBBIX KHCJIOT, BKJIFOYAs],
nomuMo mipodero, cucremy CRISPR/Cas, cuctemy Hykieasbl «IHMHKOBble majblbly (ZFN) u
cucremy 3¢pdexkropHbx Hykieas, momoOHbIx aktuBaropam TpaHckpunuuu (TALEN). Kak
NPaBWJIO, CHCTEMbl pENAKTUPOBAHMs TIE€HOB BKJIOYAIOT INPUMEHEHHE CKOHCTPYHPOBAHHBIX
CHCTEM HHIYLUPYIOIIMX JByXuUenodeuHelid paspeis  (DSB) wmmm  paspes  (Hampumep,
oxgHouenovyeuHbld pa3peiB win SSB) B nenesoii nocnenosarensHocTy JIHK. Pacmernnenne nmm
pa3pe3 MOXKET OCYINECTBIATBCS C TOMOIIBI0 CHEeUU(pUYECKUX HyKJIeas3, TaKhX Kak
ckorctpynpoanubie ZFN, TALEN, wma ¢ mnomompto cucremel CRISPR/Cas co
ckoHcTpynpoBanHOW rugoBoii PHK mus ympasnenust cnenmuduyecknM pacIieruieHHeM W
paspesom nenesori nocnenosatenbHoctu JJHK. Kpome Toro, Ha ocHoBe cuctembl Argonaute
pa3pabaThIBatOTCSl angpecHble Hykjeasbl (Hampumep, w3 T. thermophilus, m3BeCTHOro Kak
«TtAgo», cm. Swarts et al (2014) Nature 507(7491): 258-261), koTOpble TaKke MOTYT UMETh
NOTEHLUAN JIsl IPUMEHEHHs] B PEAAKTUPOBAHUU I€HOMOB U T€HHOH Tepamnuu.

B ompeneneHHBIX BapHaHTAaX OCYIIECTBJICHHUS HACTOSINETO H300pPETEHHs ONHCAHHbIC
KOMITO3MLIMM COZEPKaT OAMH WM OoJbliee KOJMUeCTBO areHToB, monuduuupyromux JTHK,
Takux kak areHT ana paspesanus JIHK. B xomnosunum LNP, onucanHbele B HacTosiieMm
JIOKYMEHTE, MOTYT OBITh BKJIFOUEHBI pa3sindHble areHTsl, Moguduuupyromue JJHK. Hanpumep, k
arentam, wmomupuuumpyrommm JIHK, oTHOcsATCS Hykieasbl (Kak crnenuduuHble, TaK U
Hecrenu(pUUHbIE), TOMOM30MEPa3bl, METHIIA3bI, ALlETHIIa3bl, XUMHUECKUE, (hapMaLeBTHUECKUE U
ApPyTUe areHThl. B HEKOTOPBIX BapUaHTaX OCYLIECTBICHUS N300peTeHUs OCNKH, CBS3BIBAIOIINECS
¢ onpexneneHHoi nocnenosarenbHOCTRIO JJHK i Habopom nocnenoBaTenbHOCTEH, MOTYT ObITh

npuMeHeHbl i1 nHayuupoBanus moaudukaunn JAHK, Takoi kak paspeis nenu. benku moryt
1251

2

ObITh MOIU(UIIPOBAHBI PA3TMYHBIMU CIIOCOOAMH, HANPUMEP, C MOMOIIBI0 BCTPAUBAHHUS
pPamMOaKTUBHBIA pacmaj KOTOPOTO TMPUBOAUT K Pa3pblBy LENH, WIH C TOMOLIBIO
MOIU(PHUIHUPYIOMHNX CHIMBAIOIINX PEAreHTOB, TAKUX KakK 4-a3unodpeHaunaopoMus, 00pa3yromux
cummBky ¢ JJHK mpu obmyuenun Y®-cerom. Takue cmuBkm «Oenok-JJHK» moryt ObITh
BIIOCNIEICTBUM TpeoOpa3oBaHbl B aByxuenodeuHslii paspeie  JIHK nytem ob6pabotku
nunepuauHoM. Eme onun nmoaxon x moaudukaunu JJHK npenmnonaraer nmpuMeHeHHe aHTUTEN,
BBIPAIEHHbIX TNPOTUB CIEU(PUUECKUX OEJKOB, CBS3aHHBIX C OJHUM MJIH OOJBbIIUM

konmdecTBoM yudacTkoB JIHK, Takux kak (pakTOpbl TPaHCKPHUILIUK WM apXUTEKTYpHBIE O€NKU
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XpOMaTHHa, U NpUMeHseMbIX 1 BbiaeneHus JJHK 13 HykeonpoTenHOBBIX KOMILIEKCOB.

B HeKOTOpBIX BapuUaHTaX OCYILIECTBIEHHUS H300PETEHHUs] OMNHMCAHHBIE KOMITO3UIIMU
colepKaT OAWH WM Oojbluee KonudecTBO areHToB i paspesanus JIHK. K arenram mns
pazpesanusi JJHK oTHOCSTCS Takuwe TEXHOJOTWH, KaK HYyKJea3bl «IUHKOBbIE Maibibly (ZFN),
s¢dexropHbie Hykieasbl, nmonoOHbie akTuBatopam TpaHckpumniuuu (TALEN), muto-TALEN u
meranykieasel. B Texnomormsix TALEN wu ZFN npumensercs crparerus NIpPUBA3KH
KaTaJUTUYECKUX JIOMEHOB SHAOHyKiea3 K wmoayinpHbiM JIHK-cs3piBarommm Oenkam s
WHyLIUPOBAHUS LENIEBBIX AByXLenovyeuHbix paspbiBoB JJHK (DSB) B onpeneneHHbIX TeHOMHBIX
nokycax. JlomonHutenpHble — areHThl and  paspesanus  JIHK  Bxmrouaror  masnble
unrepdepupyromue PHK, mukpoPHK, antimukpoPHK, anTaronuctsl, mamnsie mmuiednsie PHK
u anrtamepsl (Ha ocHose PHK, JIHK mnn nentunos (Bxmouast ahpumepsrt)).

B HekoTOphIX BapHaHTaX OCYUIECTBJCHHsS HACTOSINEro HM300pETeHHs1 CHCTEMa
penakTupoBaHHUs TeHOB mpencrasisier codoit cucremy TALEN. DddexTopHbie Hykieassl,
nonoOHble aktuBaTtopam TpaHckpunuuu (TALEN), mpeactaBisiror coOOH pecTPUKIMOHHBIE
(bepMeHTBI, KOTOpPBIE  MOJKHO  CKOHCTPYHPOBATb  JJIsI  pa3pe3aHusi  OINpeesIeHHBIX
nocienosarenbHocTelt  JIHK. HMx momyuator mnytem cinustHust  3¢¢exkroproro  JIHK-
ces3biBatomero aomena TAL ¢ nomenom pacmeruienus JJHK (Hykieasa, koTopasi paspesaer
nermn JIHK). Oddexroprr, momoOubie axtuaropam Tpanckpunuuu (TALE), moryt ObITh
CKOHCTPYHMPOBaHbI JUIA CBSI3bIBAHMS C JKenmaeMoi mnocnenosarenbHOCThi0 JIHK, 4T0O0BI
cnocobctBoBath pacumerviennto JIHK B ompenenennsix mecrax (cm., Hanmpumep, Boch, 2011,
Nature Biotech). ®@epMeHTBI peCTPUKIIMN MOTYT ObITb BBEAEHBI B KJIETKU ISl IPUMEHEHHs B
pPEeIaKTUPOBAHUM T€HOMA WJIM U PENAaKTUPOBAHUS IeHOMa in Situ - TeXHHMKA, U3BECTHAas Kak
peoakTHpOBaHHWE TIeHOMa C TIOMOINBI0 CKOHCTPYHMPOBAHHBIX HykJea3. Takue crocoObl u
KOMITO3MLIMK JUISl MX TPHMEHEHUs M3BECTHbI B AAaHHOW obsactu TexHuku. CMm., Hampumep,
W02019147805, W02014040370, WO2018073393, comepkaHHe KOTOPBIX BKJIIOUYEHO B
HACTOSIIIINM TOKYMEHT MOCPEICTBOM CCBUIKH.

B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHHsS HACTOSIIEr0 H300pPEeTeHUs CUCTeMa
pPEeIAKTUPOBAHUS TE€HOB MPEACTABISET COOOH CHCTEMY «IMHKOBBIE MaibLby. Hykieasbl
«unHKOBbIe manbub» (ZFN) mpencraBinstoT coOOW  HMCKYCCTBEHHBIE —PECTPHUKLOHHBIE
bepmenTsl, reHepupyemMble nyTeM ciusiHus JJHK-CBs3bIBatOIEro JoMeHa «IIMHKOBBIE MaJIbLIbD)
¢ nomeHoM pacmervienus: JJHK. JIoMeHbl « IMHKOBBIE MaJIbLIbD) MOTYT ObITh CKOHCTPYHPOBAHBI
IUT HALIeNTMBAHUS Ha OTpeeNieHHble JkenaeMble nocienosarenbHoctu JIHK, 4robsl mo3BonuTh
HyKJIea3aM <«LHMHKOBbIE€ TMalblibD» HAaLlEIMBATbCsl Ha YHHUKAJbHbIE IOCIEIOBATENbHOCTH B
KOMILIEKCHBIX reHOMax. B kadecTBe nomeHa paciueruiennss B ZFN 0ObIMHO HCIIONB3YeTCs IOMEH
Hecreu(pUUECKOro pacueryieHnst U3 >HI0oHyKieasbl pectpukuuu tuna IlIs Fokl. Pacmennenne
BOCCTaHABJIMBAETCA C IMOMOIUBK 3HAOrNeHHOro Mexanusma penapauuu JIHK, uro nmossomsier
ZFN TOYHO W3MEHSTh '€HOMBI BBICIIUX OpPraHuU3MOB. Takue crocoObl M KOMIO3MLIUHU U HX
NPUMEHEHUsT WM3BECTHbI B MaHHOH oOmactu TexHuku. Cm., Hampumep, nyoOnukammro WO
2011091324, conep:kaHue KOTOPOW BKJIKOYEHO B JAHHBIA JOKYMEHT IOCPEACTBOM CCBUIKH BO

BCEU CBOEH IMOJIHOTE.
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B npeamodTuTenbHBIX BapHaHTax OCYLIECTBICHUSHACTOSINETO H300pETeHNsI OMMCAHHBIE
xomnozuumu coaepxkat MPHK, kogupyromyro PHK-nanpasnsiemsrn JIHK-cBsi3bIBatOuil areHT,
Hanpumep, Cas-Hykieasy. B KOHKpeTHBIX BapHaHTaX OCYIIECTBJIEHUS HACTOSIIErO H300pETeHus
onucaHHble komnozuuuu copep:xkat MPHK, xompupyromyto Hykieasy Cas kiacca 2, Takyr Kak
Cas9 S. pyogenes.

B xonrekcre pmanHoro pnokymenta «PHK-nampasmsemsiii JIHK-cBs3biBaromuii areHT»
O3HAYaeT TOJUIENTH] WA KOMIUIeKC mnojunentuaos, obmamaromux PHK- u  JIHK-
CBsI3BIBAIOIIEH aKTUBHOCTBIO, uiau JIHK-CBs3bIBaIOIIYI0 CYOBEIMHUIY TAaKOrO KOMILIEKCA,
npudem [ITHK-cBsi3pIBaroIast akTHBHOCTb SIBJIIETCS CIIELU(UIECKON ISl TIOCIEAOBATEIbHOCTH U
3aBucuT oT mnocnenosarenbHocTd PHK. Tunoseie PHK-nampasnsembie JIHK-cBsi3piBaromme
areHThl BKJIIOYAOT KjeBa3bl/HUKa3bl Cas W ux wuHakTuBUpoBaHHble Qopmbl («IHK-
cesizbiBarorque areHTel dCas»). Tepmun «Hykseaza Cas», B KOHTEKCTE HAHHOTO IOKYMEHTA,
oxBatbiBaeT kieBasbl Cas, Hukassl Cas u JIHK-csasbiBaromue arentol dCas. Kneasbl/HuKa3bl
Cas u JIHK-cBs3wiBarorue areHThl dCas BriouaroT komrmieke Csm wnu Cmr cuctembl CRISPR
tumna III, ee cydvenuanmy Casl0, Csm1 wim Cmr2, kommekc Cascade cucrembr CRISPR Tumna
I, ee cyOpenunanmy Cas3 u Hykieasnl Cas kiacca 2. B KOHTEKCTe TaHHOTO TOKyMEHTa «HyKJieasa
Cas kmacca 2» mpexacraBisier codoit omnouenodeunsiii nomunentun ¢ PHK-nampasmsiemoit
JHK-cBs3piBarommeii akTuBHOCTHIO. Hykieaser Cas kiacca 2 BKIIFOYAKOT KJieBa3bl/HUKa3bl Cas
kyacca 2 (manpumep, BapuanTel H840A, D10A umu N863A), KOTOpBIE TOMOJHUTEBHO UMEIOT
PHK nampapnsiemyro KJI€Ba3HYIO WJIM HHKa3HYK akTUBHOCTh 1o oTHomeHuro k JIHK-, u dCas
JIHK-cBsi3bIBarOlie areHTbl KJjacca 2, B KOTOPBIX KJ€Ba3Has WM HUKa3Has aKTUBHOCTb
nHaktuBupoBaHa. K Hykneasam Cas kiacca 2, KOTOpble MOIYT OBbITh NPUMEHEHBI C
komnozuusiMu LNP, onucaHHBIME B JaHHOM JOKYMEHTe, OTHOcsiTcs, Hampumep, Cas9, Cpfl,
C2cl, C2c2, C2c3, HF Cas9 (mampumep, Bapuantsl N497A, RO661A, Q695A, Q926A),
HypaCas9 (mampumep, N692A, M694A, Q695A, H698A), Genxu eSPCas9(1.0) (manpumep,
BapuanTbl K810A, K1003A, R1060A) u eSPCas9(1.1) (nanpumep, Bapuantsl K848A, K1003A,
R1060A) u ux mopuduxauuu. benok Cpfl, Zetsche et al., Cell, 163: 1-13 (2015), romonoruyex
Cas9 u comepxkut RuvC-nonoOusiii HykeasHbiii nomeH. [locnenosarensuoctu Cpfl uz Zetsche
BKJIFOUEHBI B JAHHBIA TOKYMEHT MOCPEACTBOM CCBUIKH BO BCel cBoell noiHote. Cy., Hanpumep,
Zetsche, Tabmuubt 2 u 4. Cm., nanpumep, Makarova et al., Nat Rev Microbiol, 13(11): 722-36
(2015); Shmakov et al., Molecular Cell, 60:385-397 (2015).

HeorpannunBaromiie THIIOBbIE BUABI, 3 KOTOPBIX MOXKET OBITh MoJydeHa Hykieasa Cas,
BKJIIOHAIOT ~ Streptococcus  pyogenes, Streptococcus thermophilus,  Streptococcus — sp.,
Staphylococcus aureus, Listeria innocua, Lactobacillus gasseri, Francisella novicida, Wolinella
succinogenes, Sutterella wadsworthensis, Gammaproteobacterium, Neisseria meningitidis,
Campylobacter jejuni, Pasteurella multocida, Fibrobacter succinogene, Rhodospirillum rubrum,
Nocardiopsis dassonvillei, Streptomyces pristinaespiralis, Streptomyces viridochromogenes,
Streptomyces viridochromogenes, Streptosporangium roseum, Streptosporangium roseum,
Alicyclobacillus  acidocaldarius, Bacillus pseudomycoides, Bacillus selenitireducens,

Exiguobacterium sibiricum, Lactobacillus delbrueckii, Lactobacillus salivarius, Lactobacillus
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buchneri, Treponema denticola, Microscilla marina, Burkholderiales bacterium, Polaromonas
naphthalenivorans, Polaromonas sp., Crocosphaera watsonii, Cyanothece sp., Microcystis
aeruginosa, Synechococcus sp., Acetohalobium arabaticum, Ammonifex degensii,
Caldicelulosiruptor becscii, Candidatus Desulforudis, Clostridium botulinum, Clostridium
difficile, Finegoldia magna, Natranaerobius thermophilus, Pelotomaculum thermopropionicum,
Acidithiobacillus caldus, Acidithiobacillus ferrooxidans, Allochromatium vinosum,
Marinobacter sp., Nitrosococcus halophilus, Nitrosococcus watsoni, Pseudoalteromonas
haloplanktis, Ktedonobacter racemifer, Methanohalobium evestigatum, Anabaena variabilis,
Nodularia spumigena, Nostoc sp., Arthrospira maxima, Arthrospira platensis, Arthrospira sp.,
Lyngbya sp., Microcoleus chthonoplastes, Oscillatoria sp., Petrotoga mobilis, Thermosipho
africanus, Streptococcus pasteurianus, Neisseria cinerea, Campylobacter lari, Parvibaculum
lavamentivorans, Corynebacterium diphtheria, Acidaminococcus sp., Lachnospiraceae bacterium
ND2006, u Acaryochloris marina.

B HEKOTOpBIX BapHaHTaX OCYINECTBJICHHs HACTOSIIEro u3o0pereHus Hykieaza Cas
npenctaBisier coboit Hykneasy Cas9 w3 Streptococcus pyogenes. B apyrux BapuaHTax
OCYIIECTBIICHHs HAacTOsAIIEero n3odpereHus: Hykieasa Cas mpencrasnsier coboi Hykseasy Cas9
u3z Streptococcus thermophilus. B eme npyrux BapuaHTaXx OCYIIECTBJIEHUS HACTOSIIETO
uszobpereHus: Hykieasa Cas mpencrasisier coboit Hykieasy Cas9 us Neisseria meningitidis. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHHUS HACTOSIIEro m3o0pereHus Hykieaza Cas mpencrasisier
coboit mykneasy Cas9 u3 Staphylococcus aureus. B HEKOTOPBIX BapUaHTaX OCYINECTBIICHHS
Hactosiiero n3odperenus Hykieasa Cas mpexacrasnsier codoit Hykneasy Cpfl us Francisella
novicida. B npyrux BapuaHTax OCYIIECTBIIEHUs HacTosImero uszobpereHus Hykieasza Cas
npezacrtasysier coboit Hykneasy Cpfl usz Acidaminococcus sp. B HEKOTOPBIX APYTHX BapUaHTaX
ocywectBieHust Hykneasa Cas mpencrasnser coboit mykneasy Cpfl us Lachnospiraceae sp
ND2006. B ppyrux BapuaHTax OCYLIECTBJICHHUS HacTosliero usoOpereHust Hykieasa Cas
npenctaisier coboit Hykneasy Cpfl wus  Francisella tularensis, Lachnospiraceae sp.,
Butyrivibrio proteoclasticus, Peregrinibacteria bacterium, Parcubacteria bacterium, Smithella,
Acidaminococcus, Candidatus Methanoplasma termitum, Eubacterium eligens, Moraxella
bovoculi, Leptospira inadai, Porphyromonas crevioricanis, Prevotella disiens wnmm
Porphyromonas macacae. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS HACTOSLIETO M300pETeHUs
Hyksieasza Cas npezacrasisier codoit nykieasy Cpfl us Acidaminococcus v Lachnospiraceae.

Cas9 nuxoro tmma wmmeer nBa HykieasHbix gomena RuvC m HNH. Jlomen RuvC
pacweruisier HeueneByro uLenb JIHK, a momen HNH pacmennser nenesyro uens JHK. B
HEKOTOPBIX BapHAHTaX OCYLIECTBJIEHUs HACTOSIIEro nzodpereHus Hykieaza Cas9 comepikut
6onee omnoro nomena RuvC w/mmm Gonee omgHoro nomeHa HNH. B HekoTOphIX BapuaHTax
OCYIIECTBJICHUsS] HACTOsIIIero u3odpereHus: Hykieasa Cas9 mpencrasisier coboii Cas9 aukoro
Tuna. B HEKOTOpPBIX BapHaHTax OCYIIECTBJIEHUS Hactosimero uszodperenuss Cas9 crocoOHa
WHAYLHMPOBAaTh paspelB AByxuenodeynou unernu B uenesor JHK. B gpyrux BapuaHTax
OCYIIECTBIIEHHsI HacTosIero uzobpereHus: Hykieasa Cas moxer pacumermsate ds/IHK, ona

MokeT pacmermsite ogHy uenb ds/IHK wnm moxxker He oOmanmaTh KJIeBa3HOW WIIM HHUKA3HOM
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aKTUBHOCTHIO B oTHOILIeHUU JIHK.

B HEKOTOpBIX BapuaHTaX OCYIIECTBICHHsS HACTOSIIEr0 H300PETEHUs] MPUMEHSIOTCS
XuMepHble Hykieasbl Cas, B KOTOPBIX OAMH JAOMEH WM 00JacTh OelKa 3aMEHEHbl YaCThIO
apyroro Oenka. B HEKOTOpBIX BapuaHTax OCYIIECTBJICHUS HACTOALIEr0 HM300pETeHUs JOMEH
Hykineasbl Cas MoxkeT ObITh 3aMEHEH JOMEHOM W3 JIpyroi Hykijeasbl, Takod kak Fokl. B
HEKOTOPbIX BapUaHTaX OCYINECTBJEHUS HacTosAwero usoOpereHns Hykjieasa Cas MOXeT
IPEeNCTABIATH COO0I MOTU(PHUIIMPOBAHHYIO HYKJI€a3y.

B nmpyrux BapuaHTax OCYINECTBJICHHs HACTOSLIEro H3o0pereHust Hykieasa Cas win
Hukaza Cas moxker nmpoucxonuth u3 cucreMbl CRISPR/Cas tuma 1. B HekoTOpBIX BapuaHTax
OCYILIECTBIIEHHsI HACTOsIIIero wu3o0peTeHus Hykieasa Cas MOXKET MPeaCTaBlsiTh COOOi
komrioHeHT Komruiekca Cascade cuctembl CRISPR/Cas tuma I B HekoTOpBIX BapuaHTax
OCYIIECTBJICHUS] HACTOSIIEr0 M300peTeHus: Hykieaza Cas MOXKET MpeAcTaByisATb coOOW Oerok
Cas3. B HEKOTOpBIX BapuaHTaX OCYLIECTBJICHUS HACTOSIIETO N300peTeHus Hykiea3a Cas MOXKeT
npoucxoauth u3 cucteMbl CRISPR/Cas tuma III. B HexkoTOpbhIX BapuaHTaX OCYIIECTBIICHHS
HacTosImero n3odpereHust Hykieasa Cas MOKET UMETh aKTHBHOCTh PACIIEIUIEHHUS] B OTHOIICHUH
PHK.

B HekoTOpHIX BapmaHTax OCYWIECTBIEHHWs Hacrosimero wuzobperenuss PHK-
Hanpasisiemblii JIHK-cBsi3bpiBatomuii areHT 00J1agaeT OMHOLETIOUEeYHONH HUKA3HOH aKTHUBHOCTBIO,
mo ecms MOXeT paspesarb onHy uernb JJHK ¢ oOpazoBanuem paspbiBa OTHOW LIETH, TaK¥Ke
U3BECTHOIO Kak «paspe3». B HekoTopeix Bapuanrtax ocyuectsienust PHK-nanpasnsemsrin JIHK-
CBSI3bIBAIOIIUI areHT copepxutT Huka3y Cas. Huxasa npeacrasisier coOoil pepMeHT, KOTOPBIH
coznaet paspes B ds/IHK, m.e. nmepepesaeT onHy Liemb, HO HE Nepepe3aeT APYyryko 4acThb ABOHHON
cniupamu /ITHK. B HexkoTOpbIX BapuaHTaxX OCYINECTBJEHUS HACTOsAIIEro n3ooperenus Hukasa Cas
npencTasisier co0oil BapuaHT Hykieasbl Cas (Hanpumep, pacCMOTPEHHOH BbIIE), B KOTOPOH
SHIOHYKJICOJIUTUYECKUN AKTUBHBI CAalT WMHAKTUBUPOBAH, HANpumep, TyTEM OJHOTO WU
HECKOJIbKUX H3MEHeHHH (Hanpumep, TOYEUHBIX MyTalWH) B KaTATUTHYECKOM aomeHne. Cwm.,
nanpumep, nateHT US Ne 8889356 B oTHOIIEHNH 00Cy)neHus HuKa3 Cas U TUMOBBIX U3MEHEHUM
KaTAJIUTHYECKOTO JOMeHa. B HEKOTOPBIX BapuUaHTaX OCYIIECTBJICHUS HACTOSLIETO N300PETEHHs
Hukaza Cas, Takas kak Hukaza Cas9, umeer nHakTHUBUpOBaHHbIM nomeH RuvC unu HNH.B
HEKOTOPBIX BapUAHTAX OCYINECTBJIeHHs HacTosinero usodperennss PHK-nanpasnsemsbrii JITHK-
CBSI3BIBAIOIIUI areHT MOIU(UIMPYIOT TAK, YTO OH CONEPKUT TOJBKO OOUH (PYHKLHUOHAJIBHBIHI
noMeH Hykieasbl. Hanmpumep, O6enok-areHT MoxkeT ObITh MOIU(ULIMPOBAH TaKUM 00pa3oM, 4TO
OWH W3 JOMEHOB HYKJI€a3bl MyTHPYET, MJIH MOJHOCTBIO, WM YACTHYHO YIANSETCS, YTOOBI
CHU3UTb €ro aKTUBHOCTb PACLICTJIEHUIO B OTHOLIEHUM HYKJEHMHOBBIX KUCJIOT. B HekoTOphIX
BAPHUAHTAX OCYIIECTBJICHUS HACTOSIIErO M300pPETeHUs] MPUMEHSIOT HHKa3y, MMEIOLIYIO JOMEH
RuvC ¢ noHmxeHHON akTUBHOCTHbIO. B HEKOTOpBIX BapHaHTaX OCYLIECTBJIEHUS HACTOSLIEro
n300peTeHns MPUMEHSIOT HUKa3y, WUMEIINyH HeakTuBHbI noMeH RuvC. B HekoTopbIx
BApPHUAHTAX OCYIIECTBJIECHUS HACTOSIIErO M300pPETeHUs] NMPUMEHSIOT HHUKa3y, MMEIOLIYIO JOMEH
HNH ¢ noHW>keHHOW aKkTHUBHOCTBIO. B HEKOTOPBIX BapHUaHTAaX OCYLIECTBJICHUS HACTOSILIErO

n300peTeHNs MPUMEHSIOT HUKa3y, MIMEIOIYI0 HeakTHBHbIN qomeH HNH.
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B HekoTOpbIX BapMaHTax OCYIIECTBIIEHHsI HACTOSIIETO M300PETEHUs] KOHCEPBATHUBHYIO
AMHHOKHUCIIOTY B JIOMeHe Oenka Hykiseaspl Cas 3aMemaroT IJIsl CHIDKEHUS WIM H3MEHEHHUs
HYKJIEa3HOHW aKTHBHOCTU. B HEKOTOpPBIX BapHaHTaX OCYILIECTBIEHUs HACTOALIETO M300peTeHHs
Hykseaza Cas MoOXeT conepkaTb aMHUHOKHCIOTHYIO 3aMeHy B RuvC umu RuvC-nmomobHom
HyKJIea3HOM J1oMeHe. TumoBble aMHUHOKHCIOTHble 3ameHbl B RuvC wmmm RuvC-nomoGHom
HyKkJiea3HOM nomeHe Bkitro4yaroT D10A (Ha ocHoBe Oenka Cas9 S. pyogenes). Cm., nanpumep,
Zetsche et al. (2015) Cell Oct 22:163(3): 759-771. B HeKOTOpBIX BapuaHTaX OCYIIECTBJIEHHUS
HacTosimero u3oopereHus: Hykiaeasa Cas MOKET COAep:kaTh aMHHOKHUCIOTHYIO 3ameHy B HNH
win HNH-nopoOGHOM HykjieasHOM qomeHe. TUIOBbIE aMUHOKHCIIOTHbIE 3ameHbl B HNH wu
HNH-nono6HoM HykJieasHOM aoMeHe Bko4daroT E762A, H840A, N863A, H983 A u D986A (Ha
ocHoBe Oenka Cas9 S. pyogenes). Cwm., Hanpumep, Zetsche et al. (2015). [Ipyrue TumoBble
AMHHOKHUCJIOTHbIE 3aMeHbl BkmoudaroT D917A;, EI006A wu DI1255A (Ha ocHOBe
nocnenoBarenbHocTu Francisella novicida U112 Cpfl (FnCpfl) (UniProtKB - A0Q7Q2
(CPF1_FRATN)).

B HekoTOpbIX BapHaHTaxX OCYWIECTBICHHs Hacrosimero wuszobperenus MPHK,
KOAMPYIOINAsi HUKA3y, MpenjiokeHa B KoMOwHammu ¢ mnapod runoBbix PHK, koropbie
KOMIUIEMEHTapHbl CMBICJIOBOM W aAHTUCMBICIOBOM LEMsIM 1€JIeBOM IOCIEeI0BATENbHOCTH,
COOTBETCTBEHHO. B TaHHOM BapuaHTe OCYyINECTBJICHUS HacTosero n3odperenus rugossie PHK
HANpaBJSIIOT HHUKAa3y Ha LEJEBYIO IOCienoBaTenbHOCTh U BBOmAT DSB myrem obpasoBanus
pa3pe30oB Ha MPOTHBOIIONOXKHBIX LEMSX LENEeBOH MOCIEN0BATENbHOCTH (M.€., TBOMHON paspes).
B HEKOTOpBIX BapuaHTaX OCYINECTBJIEHUS HACTOSIIETO0 H300pPETeHUs NPHMEHEHHE JBOHHOIO
OJJHOLIETIOYEYHOI'0 pHa3pe3a MOXKeT YJIydllaTh CHeNU(UIHOCTh U YMEHBIIATh HeLEeJeBble
s¢pdexTsl. B HEKOTOPBIX BapHaHTAaX OCYLIECTBJICHUs HACTOSINEr0 H300peTeHHs HHKa3a
IpUMEHseTCs BMecTe C fAByMs oOTaenpHbiMH runoBbiMu  PHK, HanenennsiMu Ha
nportusononoxHele nenu JAHK, nns cosznanus asolinoro paspesa s nenesoit JJHK. B nHexoropbix
BapHaHTaX OCYIIECTBJIEHUS] HHUKA3a HCIIOJIb3YeTCs BMECT€ C JIBYMSl OTHEJIbHBIMU T'HIOBBIMU
PHK, xortopeie BbIOpaHbI Tak, 4TOObI OHM HAXOOWJIMCh B HEMOCPENCTBEHHOH OJNU30CTH, AJIS
CO3J1aHMs ABOMHOIO OJTHOLIETIOUEYHOro paspesa B Henesoit JJHK.

B  HekoTOpHIX BapuaHTaxX OCYLIECTBJIEHHs Hacrosimero wuszobperenuss PHK-
Hanpasisiemblid JIHK-cBsi3piBarommii areHT He o0jamaer KJIeBa3HOW M HUKA3HOW aKTUBHOCTBIO.
B HekoTOpBIX BapuaHTax OCYIIECTBIIEHUs HacTosero n3ooperennss PHK-nanpasnsemsrii JIHK-
ceszpBarouii areHt comepkut JIHK-cesspBarommii momunentun dCas. Ilomumentun dCas
obmamaer JIHK-cBsi3pIBaromeli aKkTHBHOCTBIO, INPH OSTOM IO CyIIeCTBY He oOjanaer
KaTAIUTHUECKOW  (KJI€Ba3HOI/HMKA3HOH)  aKTUBHOCTBIO. B HEKOTOpPhIX  BapuaHTax
ocymectenenust nonunentun dCas mpencrasnsier codoit nmomunentun dCas9. B HekoTOphIX
BapHaHTaX  OCyHeCTBJeHHWs  Hactosimero  u3obperenwss PHK-wampasnsembrii  JIHK-
CBSI3BIBAIOIIUI areHT, He OOJNaJaroImuii KJIeBa3HON WM HUKa3HOW akTuBHOCTHIO, mwin JIHK-
cesspBaromuii momunentun dCas mpencraensier coOoil BapuaHT Hykseasel Cas (manpumep,
ONUCAHHOHN BbIle Hykjeasbl Cas), B KOTOPOM €€ 3HIOHYKJICOJUTHUECKHE AKTHBHBIE CAMTBHI

WHAKTUBUPOBAHBI, HANpUMEp, B PE3yJbTaTe OMHOIO WM OOJBLIETO KOJWYECTBA H3MEHEHHI
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(Hanpumep, TOUEUHBIX MyTallUi) B €€ KaTAIUTHYECKUX AoMeHax. Cm., nanpumep, nmyOnukanun
US 2014/0186958 A1; US 2015/0166980 Al.

B HekoTOphIX BapmaHTax OCyLIECTBIEHHs Hacrosimero us3obperenuss PHK-
Hanpasysemblil J[IHK-cBsspiBaromuii arent coxepxut neamuHasy APOBEC3. B HekoTOpbIX
BapHUaHTaX OCYIIECTBJICHUs HacTosmiero mzobperenus nesamuHaza APOBEC3 mpexncraisier
coboit APOBEC3A (A3A). B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHUs HACTOSIIETrO N300peTeHns
A3A npencraBnsier coboii A3A uyenoBeka. B HEKOTOPBIX BapHaHTAaX OCYIIECTBJICHHS
HacTosIero n3ooperenus A3 A npencrapisieT codoit A3A TUKOro THrA.

B  HekoTOpHIX BapuaHTaxX OCYLIECTBIEHHs Hacrosimero wu3oOperenuss PHK-
Hanpasyisiembli  JIHK-cBsizpiBatromumii  areHT comep:xut penakrop. Ilpumepom pemaktopa
asisercs BC22n, koropwii comep:xut APOBEC3A H. sapiens, ciutyio ¢ Hukazoi Cas9 S.
pyogenes-D10A ¢ nomompbto nuHkepa XTEN. B HexkoTOphIXx BapuaHTax OCYILECTBIEHHUS
N300pEeTeHNs] PEaKTOp MpencTaBsuisier cobol mHruburop ypaumi-riamkosmnassl ("UGI"). B
HEKOTOPBIX BapHAaHTaX OCyIIeCTBJICHUs u3o0pereHust pemakrop cimut ¢ UGL B HekoTopsix
BapHaHTaxX OCYLIECTBIEHUs HacTosero n3odbperenns MPHK, kogupyromas penakrop, u MPHK,
koaupyromas UGI, coBmectHo coctBieHsl B LNP. B apyrux BapuaHTax oOCYLIECTBJIECHMUS
HacTosiero m3ooperenus penakrop u UGI npencrasnensr B ornenpHbix LNP.

B HekoTOpHIX BapmaHTax OCYLIECTBIEHHs Hacrosimero wuszobperenuss PHK-
Hanpasysiembrii  JIHK-cBsi3pIBaromuii  areHT CONEPKUT OAWUH WM OOJbIIee KOJIMYECTBO
r€TEePOJIOTUYHBIX (DYHKIIHOHAIBHBIX TOMEHOB (Hanpumep, TPencTaBiseT cOO0H MM CONEPKUT
CJIUTBIN TOJUITENTHN).

B HexoTOpBIX BapHaHTax HACTOSIIErO M300pETEHHs TeTepONIOTHUHBIN (PyHKIIMOHAIbHbINA
noMeH Moxer obnerdats Tpancnopt PHK-nanpasnsemoro JIHK-cBsi3piBaroiero areHra B sapo
kjaeTku. Hampumep, rereposornysbiii (yHKIMOHANBHBIH AOMEH MOXKET NPENCTaBJIATh COOOH
curHain siaepHoit okanusauu (NLS).

B HEKOTOpBIX BapuaHTaX OCYIIECTBJCHUS HACTOSIIErO HM300pPETEHUs] TeTepOJIOTHUHBIN
(YHKLIMOHAJIBHBIA JTOMEH MOXET ObITh CHOCOOEH MOAM(HUMPOBATH BHYTPUKIETOUHOE BPEMsI
nonyxkusaun PHK-nanpasnsemoro JIHK-cBszpiBaromero arenra. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHsI HacTosimero usodperenust nepuon mnonyxu3Hu PHK-wanpasnsemoro JIHK-
CBSI3BIBAIOIETO areHTa MOXKET OBITh yBenM4YeH. B HEKOTOpBIX BapHaHTaX OCYINECTBIICHHS
HacTosmero usobperenus: mepuox mnoiyxku3Hu PHK-wanpaensemoro JIHK-cBsizbiBarorero
areHTa MOXXeT OBITh YyMeHbIIEH. B HEKOTOpPBIX BapHaHTaxX OCYLIECTBJICHUs] HACTOSLIETO
U300peTeHNs] TeTEPOIOTHYHbIN (DYHKIIMOHANBHBI JTOMEH MOXKET OBITh CIIOCOOEH MOBBIMIATH
crabmnpHOCcTe PHK-Hanpasmsiemoro JIHK-cBszpiBaromero arenra. B HEKOTOpBIX BapuaHTax
OCYIIECTBIIEHHs] HACTOSIIIErO M300PETEHHsI reTepOJOrHyHbI (PYHKIIMOHAIBHBIA JOMEH MOKET
ObITh criocoOeH cHikath cradmnbHOCTh PHK-Hanmpasmsemoro JIHK-cBsi3piBaromero aresra. B
HEKOTOPBIX  BapUAHTAaX  OCYLIECTBICHHsS  HACTOSALIEr0 M300pETeHHs]  IeTepOJIOTUYHBIH
(YHKIMOHATBHBIN JOMEH MOXKET AeHCTBOBATh KAK CUTHAJIBHBIN MENTHN Uil Jerpataiy Oenka.
B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHHS HACTOSIIErO M300peTeHUs nerpajfanus Oenka MOKeT

OBITH ONOCPENOBAHO MPOTEOJUTHUECKUMH (PEPMEHTAMH, TAKUMH KaK, HalpuMep, MPOTEacOMBI,
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JM30COMAJIbHBIE MPOTEA3bl WM KaJbIIAUH-TIPOTEa3bl. B HEKOTOPBIX BapHUaHTaX OCYIIECTBICHUS
HACTOSIIIETO N300PETEHHsI TeTePOJIOTHUHBIN (PYHKIIMOHAIBHBIA JOMEH MOXeT conepxkarb PEST-
IIOCJIEIOBATENbHOCTh. B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS HACTOSINEro H300peTeHus
PHK-nanpasnsiembrii  JIHK-cBsi3bIBaromuii  areHT MoOKeT ObITb MOAU(DHULMUPOBAH IyTEM
nobaBneHus yOMKBUTMHA WM MNOJMYOMKBUTUHOBOW wemu. B HEKOTOpbIX BapuaHTax
OCYLIECTBJICHHSI HACTOSILIIETO U300peTeHNs] YOMKBUTHH MOXKET MPENCTABIATh COOOH YOMKBUTHH-
nopoOueiii Oenok (UBL). HeorpanmumBaromue mnpumepbl yOMKBUTHH-TIOZOOHBIX Oe€sKOB
BKJIFOYAIOT  Majblii  yOMKBUTHH-NOAOOHBIN  Moaupukarop (SUMO), yOMKBHUTHHOBBIN
nepekpectHo-peakTuBHbl  Oenok  (UCRP, Takke WM3BECTHBI Kak  CTUMYJIHPYEMbIi
unrepdeporom res-15 (ISG15)), cesazannsbiii ¢ yonksurnaoM moaupukarop-1 (URMI1), Gemok
8, OAABJIAIOIMI SKCIPECCHI0 HAOOPA FE€HOB B MPENLIECTBEHHUKAX HEPBHBIX KJIETOK B IPOLIECCE
passutus (NEDDS, Taxke HasbBaemblii Rubl B S. cerevisiae), Genok, acCOMUPOBAHHBINA C
antureHoM F neiikounTtoB uenoseka (FAT10), Gemox ayrodarnu-8 (ATG8) u 12 (ATG12),
youkBuTHH-ono0Hbd Oenok Fau (FUB1), 3akpermnenuwiii Ha wmemOpane UBL (MUB),
yOuksuTHH-cBepHYThIH Moaudukarop 1 (UFM1) u youksurun-nonoOHsIi Oenok-5 (UBLS).

B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS HACTOSINErO M300PETEHUs] TeTepOJIOTHYHBIHI
(YHKIMOHAIBHBIN TOMEH MOXKET MPEACTABIATh COOOM MapKkepHbIl noMeH. Heorpanuunparomne
NpUMEpPbl MapKepHBIX JOMEHOB BKIJIIOYAIOT (DIIyOPECIEHTHBbIE O€NKH, METKH JUISI OYHCTKH,
SMUTONHBIE METKU M IOCIENOBATEIBHOCTH PEMOPTEPHBIX TI'eHOB. B HEKOTOPBIX BapHaHTax
OCYIIECTBIICHHSI HACTOSIIEro H300peTeHUs MapKepHbI TOMEH MOKET NPEACTaBIATH COOOH
¢bayopecuenTHbiil Oenok. Heorpannuusaromue npuMeps! MPUTroIHbIX (IIyOPECLEHTHBIX OEIKOB
BKJIFOUAIOT 3eJieHble (uyopecuentHole Oenku (nanpumep, GFP, GFP-2, tagGFP, turboGFP,
sfGFP, EGFP, Emerald, Azami Green, Monomeric Azami Green, CopGFP, AceGFP, ZsGreenl
), skentbie ayopecuentHeie Oenku (nanpumep, YFP, EYFP, Citrine, Venus, YPet, PhiYFP,
ZsYellowl), cunue ¢uyopecuentnsie Genku (nanpumep, EBFP, EBFP2, Azurite, mKalamal,
GFPuv, Sapphire, T-sapphire), ronyosie ¢uyopecuentusie Oenku (nanpumep, ECFP, Cerulean,
CyPet, AmCyanl, Midoriishi-Cyan), kpacHbie (ayopecienTHeie Oenku (nanpumep, mKate,
mKate2, mPlum, monomep DsRed, mCherry, mRFP1, DsRed-Express, DsRed2, DsRed-
monomep, HcRed-Tandem, HcRedl, AsRed2, eqFP611, mRasberry, mStrawberry, Jred), u
opamxkeBble (Quyopecuentaeie Oenmku (mOrange, mKO, Kusabira-Orange, MOHOMepHBIii
Kusabira-Orange, mTangerine, tdTomato) unu nro60H Apyrod MpUrogHbIN (IIyOpEeCLEeHTHBIH
Oenok. B mpyrux BapHaHTax OCYLIECTBICHHMs HACTOSINErO H300PETEHHs] MapKepHBIH JOMEH
MOJKET MPEACTABISATH COOOM METKY Uil OYMCTKH W/WJIHM STIUTONHYIO MeTKy. Heorpanuuusaromime
NPUMEpPbl METOK BKIIOYAIOT TIyTaTHOH-S-TpaHcdepasy (GST), XUTHH-CBA3BIBAIOIINMN Oesok
(CBP), manbrozoces3patoumii 6enok (MBP), Tnopenokcun (TRX), momu(NANP), meTky s
tangemHon addunnoit ounictku (TAP), myc, AcVS |, AUI, AUS, E, ECS, E2, FLAG, HA, nus,
Softag 1, Softag 3, Strep, SBP, Glu-Glu, HSV, KT3, S, S1, T7, V5, VSV-G, 6xHis, 8xHis,
Oenok-Hocutenb OnotuH-kapookcuina (BCCP), monu-His u kanemonynua. Heorpannuusarommme
NpUMeEpPbl PENOPTEPHBIX T'€HOB BKJIIOYAIOT INIyTaTHOH-S-TpaHchepasy (GST), mepokcupaszy

xpena (HRP), xnopamdpenukon-auerunrpancepasy (CAT), Oera-ramakrosupasy, Oera-



46

TIIOKYpOHUAA3y, Jrouudepasy win QiryopecieHTHbIe OeIKu.

B nmononHWTENBHBIX  BapHMAHTAX ~ OCYLIECTBJIEHHS  HACTOSINErOo  M300peTeHwHs
reTepoJIOTUYHbIN (PYHKIMOHATIBbHBIA noMeH Moxer HauennBarb PHK-wanpaemsembrii JTHK-
CBSI3BIBAIOLIMI ar€HT HA KOHKPETHYIO OpraHesuly, TUI KJIEeTKH, TKaHb WK opraH. B HeKoTopbIx
BApPUAHTAX OCYLIECTBIEHHUs] HACTOSIIEr0 H300pETEeHUs] TeTePOJIOTMYHBIN (PYHKLHUOHAIbHBIH
noMmeH MoskeT HanenusaTb PHK-nanpasnsemsiit JIHK-cBs3bpIBaroIMii areHT HAa MUTOXOHAPUH.

B nOmONHMTENBHBIX ~ BAPMAHTAX  OCYIUECTBIEHHMsS  HACTOSIIEro  HM300peTeHus
reTepOJIOTUYHBIN (DYHKIIMOHANBHBIA JOMEH MOXKET MPEACTaBIATh Co00H 3 PeKTOpHBII TOMEH,
Takol kak penaktopHbii aomeH. Ecnu PHK-nanpasnsembrii JIHK-cBsi3biBaromuii  areHt
HampaBlieH Ha CBOK LEJEBYIO [IOCIEAOBAaTENbHOCTb, Hanpumep, Korma Hykiueaza Cas
HANpaBJIIETCS] Ha LEJEeBYK mocienoBarenbHocTh ¢ nomorbio gPHK, sddexToprbiii nomeH,
HANpUMep, pPENAaKTOPHBIA JOMEH, MOXeT MOAU(UINPOBATh WM BIUATH HA LEJNEBYIO
NOCJIEIOBATENIbHOCTh. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS HACTOSINEro H300peTeHHs
3¢ eKTOpHBIN JOMEH, TAKOH KaK PEIaKTOPHBIA TOMEH, MOXET ObITh BBIOPAH M3 CBS3bIBAIOIIETO
HYKJICHHOBBIE KHCJIOTHI JIOMEHA, IOMEHa HyKJIea3bl (Hanpumep, IOMEHa OTIIMYHON OT HYKJIea3bl
Cas), moMeHa 3MUTeHEeTHYECKOH MOAU(HUKAIMH, AKTUBUPYIOIIETO TPAHCKPHUIILMIO JTOMEHA HIIH
JIOMEHa TPAHCKPUIILMOHHOIO perpeccopa. B  HEKOTOphIX BapuaHTaX OCYLIECTBJIECHMUS
HACTOSIIETO M300pETeHUs] TeTepPOSIOTUYHbIA (PYHKLNOHAJIBHBI IOMEH MpPEACTaBIseT COOOH
HyKJIeasy, Takyro kak Hykieasa Fokl. Cwm., nanpumep, marent US Ne 9023649. B HEKOTOpPBIX
BAapUAHTAaX OCYILIECTBIEHHs HACTOSIIErO H300pPETEeHUs] TeTePOJIOTHYHBIN (PYHKLHNOHAIBHBIHN
ZIOMEH TPENCTaBIsAeT COOOH TPAHCKPUITLMOHHBIN aKTUBATOp UM penpeccop. CMm., nanpumep, Qi
et al., “Repurposing CRISPR as an RNA-guided platform for sequence-specific control of gene
expression,” Cell 152:1173-83 (2013); Perez-Pinera et al., “RNA-guided gene activation by
CRISPR-Cas9-based transcription factors,” Nat. Methods 10:973-6 (2013); Mali et al., “CAS9
transcriptional activators for target specificity screening and paired nickases for cooperative
genome engineering,” Nat. Biotechnol. 31:833-8 (2013); Gilbert et al., “CRISPR-mediated
modular RNA-guided regulation of transcription in eukaryotes,” Cell 154:442-51 (2013). Kaxk
takoBol, PHK-nanpasnsiembiii JIHK-cBsi3bIBarOINi areHT Mo CyIIeCTBY CTAaHOBHUTCS (HAKTOPOM
TPAHCKPHUIILIMK, KOTOPBIH MOXET ObITh HAaNpaBiIeH HAa CBSA3BIBAHHE JKEJAEMOH LeJeBON
MOCJEN0BATENbHOCTH ¢ noMowbio rugosoii PHK. B HekOTOpBIX BapuaHTax OCYILECTBIICHHUS
HacTosmero w3odOperenus gomeH wmonupukanmm JIHK mpencrasiasier coboii  nomeH
METHJIMPOBAHUS, TAKOW KaK JOMEH AEMETHJIMPOBAHUS WIM MeTHITpaHcdepasbl. B HEKOTOPBIX
BApPHUAHTAX OCYILIECTBIICHHUS] HACTOALIEr0 M300peTeHus >PQPEKTOPHBI TOMEH MpPENCTaBIseT
cobori nomen momupumkammu JIHK, Takoil kak AOMeH, penakTUPYIOIIMH OCHOBaHHA. B
KOHKPETHBIX BapHAHTAaX OCYIIECTBJICHUS] HACTOAIIEro n3o0pereHust noMeH momudukanmm JJHK
NpeACTaBsieT COOOH JOMEH, PEeNaKTUPYIOIIUH HYKJIEHHOBBIE KHCJIOTHI, KOTOPBIH BBOIUT
cnenuduaeckyro monudukanuro B JIHK, Takoit kak nesamunasubiii fomeH. Ca., Hanpumep, WO
2015/089406; US 2016/0304846. JlomeHBl penaKTUPOBaHMs HYKJIEHMHOBBIX KHCJIOT, JOMEHbI
neamuHa3bl u BapuaHTtel Cas9, omucanHble B nyOmmkammsax WO 2015/089406 u U.S.

2016/0304846, xaxknasi U3 KOTOPBIX BKJIIOYEHA B JAHHBIH JOKYMEHT MOCPEICTBOM CCBUIKU BO
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BCEU CBOEH MOJIHOTE.

Hyxkuneasza moxeT conepkaTb 10 MEHbLIEH MEPE OAUH NOMEH, KOTOPbIN B3aUMOJEHCTBYET
¢ ruposoit PHK («gPHK»). Kpome Toro, Hykiieaza MoxeT ObITb HalpaBlieHa Ha LEJEBYIO
nocnenosatenbHocTe ¢ nomombto gPHK. B cucremax nykneas Cas kmacca 2 gPHK
B3aMMOJAEHUCTBYET C HYKJI€a30l, a TakXke C LeJeBOH IOCIeN0BaTebHOCTBIO, TaK 4YTO OHA
HAaNPaBJIA€T CBSA3bIBAHUWE C LEJIEBOH MOCIEAOBATEIbHOCTBIO. B  HEKOTOPBIX BapuaHTax
ocyuiecTBieHus HacTosimero nzooperenus: gPHK obecnieunBaer crnennpuyHOCTD A LENEBOrO
pacuieryieHus1, ¥ HyKJjiea3a MOKeT ObITh YHUBEpPCaIbHOI U B mape ¢ pasHbiMu gPHK pacmerisate
pasHble LeneBble MocuenoBarenbHOCTH. Hykieasa Cas kimacca 2 MOXET COEAHHSITBCS C
KapkacHoi cTpyktypoit gPHK TuUnoB, opToNOroB u TUMOBBIX BUJIOB, MEPEUUCICHHBIX BbILIE.

B koHTekcTe maHHOrO nOoKymMeHTta «pudonykieonporens» (RNP) nmn «komruieke RNP»
otHocuTca k gPHK Bmecte ¢ PHK-nanpasiasembim JJHK-cBsi3pIBaromnmM areHTOM, TaKUM Kak
Hykneasa Cas, nampumep, kineBaza Cas, nukasa Cas wmm JIHK-csswBatomuii arenr dCas
(Hampumep, Cas9). B HEeKOTOPBIX BapHaHTaX OCYLIECTBIICHUs HacTosimero m3ooperenus gPHK
Hanpasnser PHK-nanpasnsemsiii JIHK-cBsaspiBaromuii arent, takoil kak Cas9 B 1eneByro
nocienosarenbHocTh, W gPHK rubpunmsyercs ¢ areHTOM ©  CBSI3bIBA€TCSl C  LIEJIEBOH
NOCJIEIOBATENbHOCTBIO; B CIy4asiX, €CJIM areHT IMPECTaBIseT COOOW KJeBa3y WJIM HUKA3y, 3
CBSI3bIBAHHEM MOKET CJIEZIOBATh PACLIEIUICHUE UIH pPa3pes.

B HeKOTOpBIX BapuaHTaxX OCYIIECTBJICHUS HACTOSINEr0o W300peTeHHus Trpy3 A
komnosuumu LNP Bxmowaer mo Menbiiein Mepe oany gPHK, coxpepsxkamyro runosyro
MOCJIEAOBATENbHOCTh, KOoTOpass Hamnpasiser PHK-nanpasnsemsiii JIHK-cBs3pIBaromuil areHr,
KOTOPBII MOXKET MPENCTaBNIATh cOO0H Hykieasy (Hampumep, Hykineasy Cas, Takyro kak Cas9), k
uenesoit JIHK. gPHK moxer HampasisaTe Hykyeasy Cas unu Hykseasy Cas kiacca 2 K LeJIeBOU
NOCJIEIOBATENBHOCTH B LIEJIEBOM MOJIEKYJle HYKJIEMHOBOHM KHUCJIOTBL. B HEKOTOpBIX BapuaHTax
ocyiecTBieHus HacTositero uzooperenus gPHK cBsizpiBaeTcst u obecneunBaet creuuuHOCTh
pacmeruienust Hykyeasoi Cas knacca 2. B HEKOTOpbIX BapUaHTaX OCYIIECTBJICHUS HACTOSIIETO
uzobperenuss gPHK u Hykneasa Cas moryr oOpa3oBbiBaTh puboHykieonporenn (RNP),
nanpumep, xomiuiekc CRISPR/Cas, B wactHocth, kommiekc CRISPR/Cas9. B HekoTOpbIx
BapHaHTaX OCYyIIeCTBJIeHUs Hacrosimero wu3obperennss komruieke CRISPR/Cas woxker
npeactaBiasaite coboit  komruiekc CRISPR/Cas9 Tuma II.. B HekoTOphIX BapuaHTax
ocyuiecTBiieHus1 HacTosimero m3odperenust komruieke CRISPR/Cas mMoxkeT npencTaBisitb CoO0i
komruiekc CRISPR/Cas tuma V, Ttakoii kak kommiekc Cpfl/ gPHK. Hykneasst Cas u
poncreenHbie gPHK MoryT ObiTh criapeHsl. CTpykTypsl kapkaca gPHK, koTopble coequHsroTes ¢
Kakaoi Hykjeazon Cas kiacca 2, pa3iMyaroTCsl B 3aBUCUMOCTH OT KOHKPETHOW CHCTEMBI
CRISPR/Cas.

«I'mpoBass PHK», «gPHK» u mpocto «ruaosass» NPUMEHSIOTCS B JAHHOM JOKYMEHTE
B3aMMO3aMEHSeMO Il 0003HAUYEHUs] POACTBEHHON I'MIOBOIN HYKJIEMHOBOW KucCioThl ansi PHK-
Hampasiasiemoro  JIHK-ceaseiBaromero  arenra. I'mmosele PHK  moryr  Bkimouats
momuduuuposanHele PHK, kxak ommcaHo B ngaHHoMm nokymeHte. B kauectBe gPHK mosker

BBICTYNaTh, Hampumep, nudo onHa rugosas PHK wmnu komOunamms crPHK u trPHK (Taxxke
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u3BectHas kak tracrPHK). crPHK u trPHK moryT ObITh CBsi3aHBI B BUI€ OOMUHOYHON MOJIEKYJIBI
PHK (omgunounas runosast PHK, sgPHK) nnu, nanpumep, B Buzne nByx otaenpHbix 1eneii PHK
(nBoitnas runosas PHK, dgPHK). B Hexoropbix cucremax gPHK moskeT mpencraBiaTh coOoi
crPHK (taxke wm3Bectnyro kak CRISPR PHK). Tepmun «rumoBas PHK» wmmm «gPHK»
oTtHOocuTcst K Kaxaomy tuny. trPHK moxxer ObITh mpupomHON MOCIEAOBATENBHOCTBIO WIIH
nocnenosarenbHocThio  trPHK ¢ MoamdukanmmsiMp mnm  BapHalMssMH 1O CPaBHEHUIO C
MIPUPOAHBIMU ITOCIENOBATEILHOCTSIMH.

B HekoTOpbIX BapWaHTaX OCYIIECTBJIEHHs HacTosimero usobperenHuss MPHK,
konupyrowmas PHK-nanpasnsiembrii  JIHK-cBsi3piBaromuii - areHT, CcocTaBjeHa B TEpPBOH
komnosuunu LNP, a nyknennosas kucinora gPHK cocraBnena Bo Bropoi komno3uunu LNP. B
HEKOTOPBIX BapHAHTaX OCYLIECTBJICHHS HACTOSALIEr0 W300pEeTEeHHs TMEPBYKD U BTOPYIO
komnoszuuuu LNP BBOAST onHOBpeMEHHO. B npyrux BapuaHTax OCYLIECTBJICHUS HACTOSLLETO
n300peTeHnst MepBy0 U BTOpYyro kommosunuu LNP BBOmAT mocnenoBaTtenbHO. B HEKOTOpBIX
BApPHUAHTAX OCYIIECTBJICHUS HACTOSIIErOo H300peTeHHs NMEPBYIO M BTOPYK Kommosuiun LNP
OOBEIUHSIIOT MEPE HTAOM NMpenHKyOauuu. B Apyrux BapuaHTax OCYINECTBICHUS HACTOSIIETO
n300peTeHNsI MEPBYIO U BTOPYIO KoMno3unuu LNP nmpenHkyOupyroT OTIEeNbHO.

B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHUS HACTOSINETO H300pPETeHUs TIPy3 MOXKET
npenctaBisite coboit monekyny JJHK. B HeKoTOpbIX BapuaHTax OCYIIECTBIICHHUS HACTOSIIETO
n300peTeHNs] HyKJIEUHOBAsi KUCIOTAa MOXET COIepKaTh HYKJIEOTHIHYIO ITOCIIEIOBATEIbHOCTD,
kogupyromyo crPHK. B HekoTophIx BapuaHTax OCYLIECTBJICHHS HACTOSIIEr0 H300pPETeHHS
HYKJIEOTUJHAs IMOCJIEN0BaTeIbHOCTh, Kkoaupyroomas crPHK, coxgepxur HanenuBaroimyro
MOCJIEIOBATEIbHOCTD, (b IaHKMPOBAHHYIO BCEH UJIn 4aCTbIO MOBTOPSIOLIECICS
IIOCJIEIOBATENbHOCTH M3 BeTpevaroineiics B mpupoae cuctembl CRISPR/Cas. B HekoTopbix
BApUAHTAX OCYINECTBJIEHUS HACTOSILEro HM300pPETeHUs] HYKJIEMHOBAs KHCJIOTa MOXKET
NPENCTABIATh COOOH HYKJICOTHAHYIO IIOCIENOBATENbHOCTh, Koaupyromyto tracr PHK. B
HEKOTOpBIX BapuaHTax ocymectsieHus n3zobperenus crPHK u tracr PHK moryt xonupoBaThcest
ABYMsl OTAENbHBIMU HYKJIEMHOBBIMU KUCJIOTaMHM. B apyrux BapuaHTax OCYLIECTBICHUS
Hacrosimero uzobperenuss crtPHK wu tracr PHK moryt komupoBaThbCsi OZHOH HYKJIEHHOBOM
KHCJIOTOH. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUs HacTosimero m3odperenus crPHK wu tracr
PHK moryt kogupoBaTbCsi NMPOTHUBOMOJOXXHBIMHM LEMAMH OJHONH HYKJIEWHOBOH KHCIOTHL B
APYyTUX BapHaHTax OCylLIecTBIeHUs Hacrosimero muzodperenuss crPHK wu tracr PHK wmoryt
KOJMPOBATbCs] OAHOW U TOM K€ LIENbI0 OJHON HYKJIEHHOBOM KUCJIOTHL. B HEKOTOpPBIX BapuaHTax
OCYIIECTBIIEHHs HacTosiero m3odperenns HykienHosas kucinora gPHK kommpyer sgPHK. B
HEKOTOPBIX BAPHAHTAaX OCYIIECTBJICHUS HACTOSIIEro M300peTeHns HykienHoBas kuciora gPHK
xoaupyer sgPHK nykneassr Cas9. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHMsI HACTOSILEro
n3o0perenus HykienHosas kucinora gPHK kogmpyer sgPHK nyxkneassr Cpfl.

Hyxneoruanasi mocnenoBaTenbHOCTh, Kkoauwpyroomas rtugosyilo PHK, moxer ObITh
(YHKIIMOHAJILHO CBsI3aHA C IO MEHbIIEH Mepe OAHOW TPAHCKPHUIIIMOHHOW WM PEryJISITOPHOM
KOHTPOJIbHOI MOCNeA0BaTeNbHOCThI0, Takol kak npomorop 3' UTR, unu a 5' UTR. B ognom

npuMepe MPOMOTOP MOXeT mpeacTaBisaTh codol nmpomotop tPHK, nanpumep, tPHKLys3 wnun
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xumepy tPHK. Cu. Mefferd et al., RNA. 2015 21:1683-9; Scherer et al., Nucleic Acids Res. 2007
35: 2620-2628. B HEKOTOPHIX BapUaHTaX OCYIIECTBJICHUS HACTOSILIErO U300pPETEeHUsT POMOTOD
moxker pacnoszHaBatecsi PHK-mommmepasoit III (Pol III). Heorpanuumsaromue mnpuMepbl
npomotopoB Pol III taxke Bximouaror npomotropsl U6 m Hl. B HekoTOpsIX BapuaHTax
OCYLIECTBJICHHsI HACTOSINEro M300PETeHNs] HYKJIEOTHIHAS MOCJIEN0BATENIbHOCTD, KOAUPYIOIIAs
runoByto PHK, Moxer ObITh (PYHKIIMOHATIBHO CBs3aHA C TPOMOTOPOM UG MBIIIH HITH YEIOBEKa.
B HexoTOpBIX BapHaHTaX OCYINECTBJICHMS HACTOALIErO H300PETeHHs HyKJIEMHOBAsl KHCIOTA
gPHK npencrasiser coboii MoauUIMPOBaHHYK) HYKJIEUHOBYIO KHCIOTY. B ompeneseHHbIX
BapHUAHTAX OCYIIECTBJICHHUs] HACTOSALIEro M300peTeHust HykiaenHosas kucinora gPHK conmepskut
MOIU(UIHMPOBAHHBIA HYKJIEO3HMJ WJIM HYKJIEOTHA. B HEKOTOPBIX BapHaHTaX HACTOSIIETO
n3o0perenust HykyenHoBast kucyiora gPHK comep:kut 5°-KOHLIEBYI0O MOIU(UKALIIO, HATIPUMED,
MOIU(HUIMPOBAHHBIA HYKJICO3UA WM HYKJIEOTHUA Ui CTaOWIM3aLUK W TPENOTBPALICHUS
WHTErpalliy HYKJEWHOBOM KHUCJIOTBL. B Apyrux BapuaHTax OCYLIECTBIEHUS HACTOSILETO
nu3o0perenust HykienHosas kucinora gPHK comepskur neyxuenodeunyro JIHK, mmeromyro 5’-
KOHLIEBYIO MOAU(UKALMIO Ha KaXKAOH wLenu. B HEKOTOPhIX BapHaHTaX OCYLIECTBICHUS
HacTosimero n3odpereHusi HykiaenmHoBas kuciora gPHK comepxur B kadecTBe S5’-KOHIEBOH
MOOU(UKAIMA WHBEPTUPOBAHHBIN IUAE30KCH-T MM HWHBEPTUPOBAHHBIA HYKIJEO3HI C
YAAJIECHHBIM a30TUCTBIM OCHOBAHUEM WJIU HYKJIEOTUA. B HEKOTOpBIX BapHaHTax OCYLIECTBICHUS
HacTosimero n3oopereHust HykiaenHonas kucnora gPHK conep:xur MeTky, Takyr kak OMOTHH,
nectnoonotuH-TEG, aurokcureHnH u (yopecleHTHbIe MapKepbl, BKio4asi, Hanpumep, FAM,
ROX, TAMRA u AlexaFluor.

B xoHTekcTe MOaHHOrO JOKYMEHTAa «TUAOBAsi IOCJIEI0BATEIbHOCTBY OTHOCHUTCS K
nocnenosatenbHocty B gPHK,  koropas  sBiseTcss  KOMIUIEMEHTApHOM  LiE€JIEBOM
NOCJIEeOBATENIbHOCTH U (QyHKUuOHUpyeT jansi  Hampasienuss gPHK  k  weneBoii
NIOCJIEIOBATENIbHOCTH Uil CBSI3bIBAHUST W/ Mopudukauuu (nanpumep, pacLIeTIeHuUs)
MOCPEICTBOM PHK-namnpagnisiemoro JAHK-cBsi3piBaro1ero areHra. «'unosas
MOCJIEIOBATEIbHOCTDY TAKKE MOXKET HA3bIBATHCS «HALICIUBAIOLIEH MTOCIEI0BATEIbHOCTHIO» NN
«CHEeNCEepPHON MOCIENOBATENbHOCTBIO». [ MI0BAs MOCAEA0BATENBHOCTh MOKET UMETh JUIMHY 20
nap OCHOBaHWM, Hanpumep, B ciuy4dae Streptococcus pyogenes (m.e., Spy Cas9) U poACTBEHHBIX
romoJioros/oprosyioroB Cas9. Bosnee kopotkue min Oosiee IIMHHBIE MTOCIEIOBATEIBHOCTH TAK)KE
MOTYT OBITh MPUMEHEHBI B KAUeCTBE THIOB, Hanpumep. amunont 15, 16, 17, 18, 19, 21, 22, 23, 24
Wi 25 HYKJIEOTHIOB. B HEKOTOpPBIX BapuUaHTaX OCYIIECTBJICHHsS HACTOSIIEr0 H300peTeHHsI
LeseBasl MOCIEN0BAaTEbHOCTh HAXOAUTCSL B N€HE WM HAa XPOMOCOME, HANPUMED, U SBIAETCA
KOMIUIEMEHTAPHOU TMAOBON NOCIENOBATENbHOCTH. B HEKOTOPBIX BAPHAHTAX OCYILLECTBJICHUS
HACTOSIIIETO M300PETeHHsI CTENEeHb KOMIUIEMEHTAPHOCTH WM WACHTUYHOCTH MEXAY THAOBOM
MOCJIEIOBATEIPHOCTBI) U €€ COOTBETCTBYIOILEHM LEJEBONM IOCIEN0BATEIbHOCTBIO MOXKET
COCTaBJISITh OKOJIO MJIM MO MeHbIuer mepe 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99%
wim 100%. B HEKOTOpBIX BapuaHTAaX OCYIIECTBJICHUS HACTOSINErOo H300pPETeHUs TUOOoBast
NOCJIEIOBATENbHOCTh M LeJieBast o0nactb MoxeT ObiTb Ha 100% KOMIUIEMEHTapHBIMU HIIH

WICHTUYHBIMU B oO0Oiactu mo MeHbimed mepe u3 15, 16, 17, 18, 19 umm 20 cMexHBIX
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HYKJICOTHOOB. B APYrux BapHaHTaX OCYLICCTBICHUA HACTOALICTO 1/1306peTeH1/1;1 ruaoBas
noCJaCaAOBaTCIbHOCTE M LECJICBAA obnacTb MOTYyT COA€pXKaTb TIIO MEHBIIIEeH MEpPE OAHO
HCCOBMAACHHUC. Haan/IMep, rmaoBas IOCJICHOBATCIIBHOCTE M LECJICBAsA IIOCICAOBATCIBHOCTD

MoryT comepxarb 1, 2, 3 wnmm 4 HecoBmajeHWs, IpudeM oOmias UIMHA LEJNeBOM

>
MOCJIEIOBATEIBHOCTH COCTaBJIsIeT MO MeHbleit mepe 17, 18, 19, 20 unu 6osee nap ocHoBanwmii. B
HEKOTOPbIX BapUaHTax OCYLIECTBJICHUS HACTOSILIETO n300peTeHus IU10Bast
HIOCJIEIOBATENILHOCTD U IieJieBasi 00JIacTh MOTYT COMEpPKaTh 1-4 HECOBMAAECHUH, IPUYEM TUI0Bast
MOCJIEIOBATEIBHOCTD COMEPIKUT MO MeHbinel mepe 17, 18, 19, 20 unu Oonee HykieoTHa0B. B
HEKOTOPBIX BapUaHTax OCYLLIECTBJICHUS HACTOSIIIETO n300peTeHus T'UJI0Bast
MOCJIEIOBATEIBHOCTD U LIeJieBasi 00J1aCTh MOTYT coAepkath 1, 2, 3 uiu 4 HeCOBMAAEHUs, MPUYEM
TUA0BasA MOCIEA0BATEIBHOCTD CONEPKUT 20 HYKJIEOTUOB.

B onpeneneHHbIX BapHaHTaxX OCYINECTBJIEHHUS HACTOSALIETO HM300pPETEHUS HECKOJBKO
koMro3uuii LNP MOryT mpuMeHSITbCS COBMECTHO W/WMJIM IO OTAENBHOCTH. B HEKOTOPBIX
BAPHUAHTAX OCYIIECTBJICHHUs] HACTOSIIETO N300pETEHHsI KIETKa MOJKET KOHTAKTHUPOBATh C MIEPBOIi
u BTOpON koMmno3uuusiMu LNP, onucaHHBIMU B TaHHOM JOKYMEHTE. B HEKOTOpPBIX BapuaHTax
OCYIIECTBIICHHs] HACTOSIIEro M300peTeHus mepsasi U Bropas kommosunuu LNP HesaBucmmo
Apyr OT Apyra coxepar onHy i Oonbmee kommuectBO MPHK, gPHK u HykJIeHMHOBYIO
kuciory gPHK. B HeKoTOphIX BapraHTax OCYLIECTBICHUS HACTOSILIETO M300pPETEHUs MEPBYIO U
BTOpyr0 komnosuuuu LNP BBOAST OnHOBpeMEHHO. B HEKOTOPBIX BapuaHTaxX OCYILLECTBJICHMUS
HACTOSIIIETO M300peTeHNs NEPBYIO U BTOPYIO komrno3uuuu LNP BBOIST mocnenoBaTenbHO.

B HekoTOpbIX BapuaHTax OCYIIECTBIEHHsS HACTOSIIEro M300peTeHus IpesiaraeTcs
Croco0 TMONyueHUs] MHOJKECTBEHHBIX pPEJaKIMi IeHOMa B KJeTKe (MHOrJa YIOMHHAeMbIH B
JAHHOM JOKYMEHTE M APYIMX HCTOYHHMKAX KaK «MYJIbTHUIUICKCUPOBAHUE», «MYJIbTUIIJIEKCHOE
pPENAaKTUPOBAHUE TE€HOB» WM «MYJBTUIJIEKCHOE PEeNakTUPOBAaHHE TeHOMa»). BO3MOXKHOCTBH
KOHCTPYUPOBAHUSI MHOXKECTBA IPU3HAKOB B OJHOHM KJIETKE 3aBUCHT OT CHOCOOHOCTH
3¢ (}EeKTUBHO OCYLIECTBISATh PEAAKTUPOBAHIE MHOXKECTBA LIEJICBBIX T€HOB, BKJIIOYAs HOKAYThI U
BCTaBKH B JIOKYCBI, COXPaHssI MPU 3TOM >KH3HECIIOCOOHOCTh M JKenaeMblid (heHoTUN KieTku. B
HEKOTOPBIX BAapUAHTAX OCYLIECTBJICHHsS HACTOSINEro M300peTeHHs CHoco0  BKIIOYAET
KyJIbTUBUPOBAHUE KIETKH N Vitro, KOHTAKT KJIETKH C IABYMS WIH OOJIbIIMM KOJHYECTBOM
KOMITO3UIUH J1JIs1 COOPKM JIMMHUIAHBIX HYKJIEWHOBBIX KHUCIJOT, MPUYEM KakKAask KOMITO3ULIHS IS
cOOpKH JIMIMUIAHBIX HYKJIEHHOBBIX KHCJIOT CONEPKUT MHCTPYMEHT U PENaKTUPOBAHHS FeHOMA
HYKJICHHOBOM KHCIIOTBI, CIOCOOHBIH PEeNaKTUPOBATh LEJEBOH CAWT, U Pa3MHOKEHHE KIIETKH in
vitro. B pe3ynpraTe NMpUMEHEHHs YKa3aHHOTO Crocoda MoyydarT KJIETKY, UMerIlyr Oonee
ONHOW TEeHOMHOW pemakUu{, TMPHUYEeM TE€HOMHBIE peAakiIuu OyayT pa3iauyarbes. B
OTIpEeeNICHHBIX BAPUAHTAX OCYIIECTBJICHHS HACTOSIIEr0 n300peTeHus neppast kommoszunus LNP
conepxut nepeyro gPHK, a Bropas xomnosuuus LNP comepxxur sropyro gPHK, mpu stom
nepsas u Bropas gPHK comep:xar pasHble rHgoBbl€ MOCIEN0BATEIbHOCTH, KOMILUIEMEHTAPHBIE
pa3HBIM MHUIIEHSM. B Takux BapuaHTax OCYLIECTBJIEHHS HACTOSINETO M300PETEHUs C TIOMOIIBIO
komnozuuuii LNP  MOXHO OCyLIECTBJSATH MYJIBTUIUIEKCHOE pPEAAKTUPOBAaHWE TE€HOB. B

HEKOTOPBIX BapHUAHTAX OCYHICCTBJICHUA HACTOSALICTO I/1306peTeHI/I$I KJICTKa KOHTAKTHUPYET C 1, 2,
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3,4,5,6,7,8,9, 10 unu 11 xoMmno3unusiMu Jj1si COOPKH JIMTTUAHBIX HYKJIEMHOBBIX KHCIIOT. B
HEKOTOPBIX BApUAHTAX OCYIIECTBJICHUS HACTOSINEro H300pETEeHMs KJIeTKAa KOHTAKTHPYET II0
MEHbLIEH Mepe ¢ 6 KOMITO3ULIMSIMU AJ1s1 COOPKU JIMITUAHBIX HYKJIEMHOBBIX KHCJIOT.

Ienesnie mocnenosarenpbHocTn st PHK-Hampasnsembx JIHK-cBsi3piBatomux OeKoB,
Takux Kak Oenmku Cas, BKIIOYAIOT KaK MOJIOKUTENbHBIE, TAK U OTPULIATESIbHbBIE LIETH TeHOMHOM
JAHK (m.e., 3apanHasi OCIeq0BaTEIbHOCTh U €€ 00paTHOE JOIMOJHEHUE), MOCKOIbKY cyOcTpar
HYKJIEMHOBOW KucnoTel s Oenka Cas mpencrasiseT coOOH IBYXLENOYEYHYIO HYKJIEHHOBYIO
kuciaory. COOTBETCTBEHHO, €CIM YKa3aHO, YTO TUAOBas IOCJIENOBATENIbHOCTh SIBJISIETCS
«KOMIUIEMEHTAPHOW LEJEBON MOCIEAOBATENbHOCTH», CIEAYeT IIOHMMAaTh, YTO TUOOBas
NOCJIeIOBATENIbHOCTh MOXKeT Hampasisite gPHK st cBsizbiBaHMs ¢ OOpaTHBIM KOMILUIEMEHTOM
LIEJIEBOM TOCIEeNOBaTeIbHOCTH. TakuM 00pa3oM, B HEKOTOPBIX BapHAHTaX OCYLIECTBICHHS
HACTOSIIEr0 M300pETeHUsl, €CIM THUAOBas NOCIEAOBATENIbHOCTb CBSI3bIBAECTCSI C OOpaTHBIM
KOMIUIEMEHTOM LI€JI€BOM MOCIEAOBATENBHOCTH, TMAOBAsl IOCIEAOBATENBHOCTD  SIBJIAECTCA
UJICHTHYHOW OTpENeIeHHBIM HYKJICOTHUIAM LEJIEBOH MOCIeN0OBATENbHOCTH (Hanpumep, UeIeBon
MOCJIEIOBATEIPHOCTH, He BKrouaromedh PAM) 3a uckimroyennem 3amenbl U Ha T B runmoBoi
MOCJIEIOBATEIbHOCTH.

B HekoTOpBIX BapuaHTax OCYIIECTBJICHHs HacTosimero usobperenust gPHK, ommcanHble
B JJAHHOM JOKYMEHTE, HalLEJeHbl HAa Ie€H, KOTOPbI CHM)KAE€T WJIM yCTPaHsET 3KCIPECCUI0 Ha
noBepxHocTu T-knerounoro peuentopa, MHC knacca I unu MHC knacca II. B onpenenensbix
BapUaHTaxX OCYLIECTBIEHHs HacTosero nzobperenns gPHK, onmcanHbie B JTaHHOM TOKYMEHTE,
HaneneHsl HAa TRAC. B HEKOTOpBIX BapHaHTax OCYIIECTBIEHUS HACTOALIET0 H300pETEHHs
gPHK, onucannele B JaHHOM AokyMeHTe, HaueneHbl Ha TRBC. B nononHuTenbHBIX BapHaHTax
ocyuiecTBieHHs Hactosimero n3obperenus gPHK, omicanHble B JAHHOM JOKYMEHTE, HalleJIeHBI
Ha CIITA. B ngpyrux BapuaHTax OCYIIECTBJICHHS HACTOSIIETO0 W300peTeHHs] OMNMHMCAaHHAs B
nanHoMm nokymente gPHK nanenena Ha HLA-A. B HekOTOpBIX BapuaHTax OCYIIECTBIEHUS
HACTOSILEro u300pereHus: onucaHHasi B naHHOM nokymente gPHK nanenena va HLA-B. B
APYTUX BapUaHTAX OCYLIECTBJICHHs HACTOSILErO NW300PETeHUs] OMMCAHHAsI B JAHHOM JOKYMEHTE
gPHK mnanenena Ha HLA-C. B 1OnogHUTENbHBIX BapHaHTaX OCYIIECTBIEHUS HACTOSIIETO
u3o0perenust onucanHas B naHHOM naokymente gPHK Hanenena na B2M. B HekoTOphIX
BApPHUAHTAX OCYINECTBICHUS HACTOSINEro H300PETEHHs] MPEASararOTCcsl CIOCOOBI IMOyUEHHS
MHOXKECTBEHHBIX PEJAKIMil T€HOMa B KyJbTHBHPYEMOW in VItro KJETKe, BKIFOYAOLIHNE
CIeYIOIUe 3TAmbl. a) MPHUBEIEHHUE KJETKH B KOHTAKT in VItro MO MEHbIIeHd Mepe C MepBOM
JUMHUIHON KOMIIO3ULMEN, COAEpKalleil MEePBYI0 HYKJIEHHOBYIO KHCJIOTY, B PE3YyJIbTaTE YEro
o0Opa3yercss KOHTAKTUPYIOINAsl KJIETKA, b) MpUBEAEHUE KJIETKH B KOHTAKT in VItro mo MeHbIIeH
Mepe CO BTOPOM JMIMUAHOM KOMIIO3ULUEH, COAep Kallell BTOPYI HYKJIEHHOBYIO KHMCIOTY, NPHU
5TOM BTOpasi HYKJIEMHOBAsI KMCJIOTA OTJIMYAETCs] OT MEPBOIA; U C) Pa3MHOKEHUE KJIETKH 1n Vitro.
B ompeneneHHBIX BapuaHTaX OCYIIECTBJICHHMsS HACTOSINETO W300pETeHNUs NPEAIararTCs
CrOCO0B! TOJTYYEeHUSI MHOKECTBEHHBIX PEIAaKIMi T'€HOMa B KYJbTHBHPYEMOH in VItro KIETKe,
BKJIIOYAIOLINE CIEAYIOIHE 3TAIbl. a) MPUBEACHNE KJIETKH B KOHTAKT 1n VItro 1Mo MEHbLIeH Mepe

C NEPBOM JIUMUIHON KOMITO3ULIUEH, COAEPIKALLEH MEPBYI0 HYKIEMHOBYIO KUCIIOTY, B PE3yJIbTaTe
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gyero oOpa3yercsi KOHTAaKTUPYIOINAs KJeTka; b) KyJIbTHBHpPOBAHHE KOHTAKTUPYIOIIEH KJIETKH in
VItro ¢ mosy4yeHueM KyJIbTHBUPOBAHHOW KOHTAKTHUPYIOIIEH KIJIETKH, C) MPUBEACHHE B KOHTAKT
KYJIbTUBHPOBAHHON KOHTAKTUPYIOIIEH KJIETKH 1n Vitro 1o MeHblueil Mepe cO BTOPOH JIMITUAHOM
KOMITO3ULIMEH, COAEpIKALEed BTOPYI0 HYKJIEMHOBYI) KHUCJIOTY, MPU 3TOM BTOpas HYKJIEHMHOBas
KHCJIOTA OTJIMYAETCS OT MEePBON HYKJIEWHOBOI KUCIOTHL, U d) pa3MHOKEHHE KIETKH in vitro. B
JOMOJHUTENBHBIX ~ BapUAHTaX  OCYIUECTBJEHMS  HACTOSILIEro  HM300peTeHHs  CrocoOBI
AOMOJHUTEBHO BKJIIOYAIOT MPUBEACHNE KIETKH B KOHTAKT in Vitro o MeHblIeld Mepe ¢ TpeTber
JUNUAAHON KOMIO3ULIMEH, COnepiKalled TPETbI) HYKJIEHMHOBYIO KHCIJIOTY, IpPU 3TOM TPEThbs
HYKJIEMHOBAsl KHUCJOTa OTJIMYAeTCsl OT MEePBOM M BTOPOM HYKJIEMHOBBIX KHUCJIOT. B apyrux
JOTIOJIHUTEBHBIX ~ BApUAHTAX  OCYLIECTBJICHUS  HACTOSILEr0  HM300pPETeHHst  CrocoObl
JOTIOJTHUTEBHO BKJIIOYAIOT TPUBEACHUE KJIETKM B KOHTAKT In Vitro mo MeHbIIeH Mepe ¢
YETBEPTONU JIMMUAHONW KOMIIO3ULIMEHN, COAEp KALEH YEeTBEPTYIO HYKJIEHWHOBYHO KHUCJIOTY, NpPHU
5TOM YETBEPTasi HyKJIEHHOBAsA KUCJIOTA OTINYAETCs OT MEePBON, BTOPOU U TPEThE HYKJIEHMHOBBIX
KUCJIOT. B eme cneayromMx [IONOJHUTEIBHBIX BapUAHTAX OCYIIECTBJICHHUsS HACTOSILLErO
n300peTeHNs! CIIOCOOBI TOTIONIHUTENBPHO BKIIIOYAIOT NMPUBEACHUE KIETKH B KOHTAKT In Vitro mo
MEHBIIEH Mepe C MATON JIMMUIHON KOMIO3ULIUEH, COAEpPIKALIEH MATYI0 HYKJIEHHOBYI KHUCIOTY,
IIPU 3TOM IIATasl HyKJIEMHOBAsi KUCJIOTA OTJIMYAETCA OT MEPBOH, BTOPOH, TPETbEH U YETBEPTOU
HYKJIEUHOBBIX KHUCJIOT. B  [IONONHUTENBHBIX BapUaHTaX OCYLIECTBJIECHUsS HACTOSILLErO
n300peTeHNs CrIOCOOB! OMIONHUTENBPHO BKJIIOYAIOT NMPUBEACHUE KIETKH B KOHTAKT In Vitro mo
MEHBIIEH Mepe C ILIECTOM JMNUAHONW KOMIIO3ULMEH, COAEp Kalleld IIECTYH) HYKJIEHHOBYIO
KHUCJIOTY, IIPU 3TOM LIECTasi HyKJIEHMHOBas KUCJIOTA OTJINYAETCsl OT NEPBOW, BTOPOU, TPETHEH,
YETBEPTOU U ISTOM HYKJIEHMHOBBIX KHUCJIOT. B OnpeneneHHbIX BapHaHTax OCYIIECTBIICHUS
HACTOSINEr0 M300peTeHHss IO MeHbLIeH Mepe [Be JIMMHAHBbIE KOMIIO3HULUU BBOMST
HIOCJIEIOBATENIbHO. B HEKOTOPBIX BapuUaHTaX OCYIUECTBJIEHUS HACTOSILIEr0 H300peTeHus Mo
MEHbIIIEH Mepe IBe JUMUAHbIE KOMIIO3ULUH BBOAST ONHOBPEMEHHO. B HEKOTOpBIX BapHaHTax
OCYIIECTBJICHHS] ~ HACTOSALIET0  HM300pETeHHsT  Pa3MHOXKEHHAsh  KJETKa  JIEMOHCTPUpPYET
MOBBIIIEHHYIO BbI)KUBAEMOCTb.

B HeKOTOpBIX BapHaHTaxX OCYLIECTBJICHHUS HACTOSINErO HW300pEeTEeHHs] HYKJICHHOBAs
KHCJIOTa TO JTI0OOMY M3 BBIIEYKA3aHHBIX CIOCOOOB MOJYYEHUS MHOXKECTBEHHBIX DPEIaKIUil
reHOMa B KyJIbTUBHpPYEeMOI in vitro kietke mpencrasisier coboit PHK, takyro xak gPHK. B
OTIPENeIEHHBIX BapUAHTAX OCYLIECTBJICHUS HACTOSIIErO M300PETeHHs MO MEHbIIEH Mepe OIHa
u3 munuaHelx kommnosumii conepxut gPHK, nanenennyro Ha TRAC. B HekoTOpbIX BapuaHTax
OCYIIECTBIIEHHs HACTOSIIEro M300pETeHNs IO MEHbIIEH Mepe OHA M3 JUIMHAHBIX KOMITO3UIHI
conepxut gPHK, nHauenennyro Ha TRBC. B pomoigHUTENBHBIX BapHaHTaX OCYIIECTBIICHHS
HACTOSIIIETO M300PETEHHs 110 MEHbLIEH Mepe O/IHA U3 JIMIMUAHBIX KoMro3uiwmii conepkut gPHK,
HaLIEJICHHYI0 Ha T'eH, KOTOPbIH CHUXAET WJIM yCTPaHseT MOBEPXHOCTHYHO skcrpeccrro MHC
kiacca . B mpyrux nomomHUTENbHBIX BApUAHTAX OCYLIECTBIEHHUS HACTOSILIETO M300pPETEeHUs 1o
MEHBIIEH Mepe OAHA W3 JUNUAHBIX Komno3uumil coaep:xut gPHK, HauenenHyro Ha rew,
KOTOpBIM CHW)KAaeT MJIM YCTpaHseT MNoBepXHOCTHyr »skcmpeccutro MHC knacca II. B

ONPEACJICHHBIX BapUaHTAX OCYILICCTBJICHUSA HACTOALICTO I/1306peTeHI/I$I 110 MEHbIIIEH MEpPE OOHA
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n3 munuaHbX komnosuuuil cogepkut gPHK, nanenennyro Ha TRAC, u no MeHbleil Mepe ogHa
n3 unuaHelx komnosuuuil copepxutr gPHK, nanenennyro Ha TRBC. B HekoTOpBIX BapuaHTax
OCYIIECTBIICHHsI HACTOSIIEr0 M300peTeHNsl IO MEHbLIEeH Mepe OHA U3 JIUIMHUIHBIX KOMITO3ULUI
comepxxut gPHK, nanenennyro Ha HLA-A, HeoOs3aTenbHO NPU 3TOM KJIETKA SIBISIETCS
romosurotHol nmo HLA-B wu romosurornoii nmo HLA-C. B HekoTOpbIX BapHaHTax
OCYLIECTBJICHHSI HACTOSINEr0 N300pETeHNs 110 MEHbIIEH Mepe OIHA W3 JIMIMUAHBIX KOMITO3ULIUN
comepxxut gPHK, nanenennyro Ha CIITA. B ompeneneHHbIX BapuaHTax OCYIIECTBJICHHUS
HACTOSIILETr0 H300PETEH s 10 MEHBIICH Mepe OJTHA U3 JIMITUAHBIX KOMIOo3uluii conep:kut gPHK,
HaueneHHyo Ha TRAC, nmo meHbIiuel Mepe ofHa U3 JUMUAHBIX Komrosunuii cogepxut gPHK,
HaueneHHyro Ha TRBC, mo MeHblueil Mepe onHa M3 JTUNUAHBIX koMmrosuiuii cogepxut gPHK,
HaueneHHyro Ha HLA-A, u no meHbinell Mepe OIHAa M3 JUMUAHBIX KOMIIO3ULIUN COAEpKaT
gPHK, nauenennyro Ha CITA. B onpeneneHHbIX BapuaHTaX OCYILIECTBIIEHUS HACTOSIIETO
n300peTeHNs TO MeEHbIIEH Mepe OJHAa W3 JIMINUAHBIX Kommosuiumid copepkut gPHK,
HaueneHHyo Ha TRAC, no meHbliel Mepe OfHa U3 JUMUAHBIX komrosuuuii cogepxxut gPHK,
HaueneHHyro Ha TRBC, gPHK, nauenennyro Ha HLA-A, u no MeHbliell Mepe ofHa U3
JunuAHbBIX koMnosuuuii copep:xut gPHK, koTopas cHMkaeT M yCTpaHseT MOBEPXHOCTHYIO
skcnpeccnto MHC knacca II. B onpeneneHHbIX BapuaHTax OCYIIECTBJICHHUS] HACTOSILIETO
n300peTeHNs TO MEHbIIEeH Mepe OJHAa W3 JIMIMUAHBIX Komnosuuuii comepxutr gPHK,
HaueneHHyo Ha TRAC, no meHblel Mepe OAHA U3 JUMUAHBIX kommnosuuuil cogepxxut gPHK,
HaueneHHyo Ha TRBC, no MeHbluell Mepe oHa W3 JUNUAHBIX koMmnosuuuil cogepxut gPHK,
HALIEJICHHYIO Ha I'eH, KOTOPbI CHUXKAET WM YCTPaHSAET MOBEPXHOCTHYH skcmpeccuro MHC
kjacca I, u mo MeHblIen Mepe onHa U3 JUNUAHBIX koMnoduuui copepxxut gPHK, nanenennyro
Ha CIITA. B onpeneneHHbIX BapUaHTaX OCYLIECTBJIEHUS HACTOALIErO N300pETEHHs IO MEHbIIEH
Mepe OJlHA U3 JIMMUIHBIX KoMno3uuuii conepxut gPHK, HaneneHHyo Ha reH, KOTOPbI CHIXKAET
WIH yCTpaHseT MOBEPXHOCTHYIO SKCIPECCUI0 perientopa T-KJIeTok, 0 MEHbILIEH Mepe OfHa U3
aunuaHbx komnozunuii conepxut gPHK, nauenennyro na HLA-A, u no meHblueil Mmepe ogHa
u3 nunuaHeix kommnosunmii copepxkutr gPHK, nanenennyro nHa CIITA. B onpeneneHHbIX
BApPHUAHTAX OCYIIECTBJICHUS HACTOSILNEr0 M300pPETeHUs TIO MEHbLICH Mepe OAHA U3 JIMIMHIHBIX
kommnosunuii cogepxut gPHK, naunenennyro Ha TRAC, no MeHbinel Mepe onHA U3 JUMUIHBIX
komnosunuii comepxxut gPHK, nanenennyro Ha HLA-A, u mo MeHpimeli mepe onHa u3
munuaHbx kommnosuuuii conepxut gPHK, Hanenennyro Ha CIITA. B onpeneneHHbIX BapHaHTax
OCYIIECTBIIEHHS HACTOSIIEro M300pETeHHs IO MEHbLIEH Mepe OHA M3 JUIMHIHBIX KOMITO3UIHI
conepxut gPHK, HaneneHHyr0 Ha reH, KOTOPBIA CHUKAET WM YCTpPaHSET MOBEPXHOCTHYIO
skcnpeccuro MHC knacca I, 1 mo MeHbleil Mmepe ofHa U3 JIMIUIHBIX KOMIIO3ULUI COAEPKUT
gPHK, nanenennyro Ha CIITA.

B ompeneneHHBIX BapuMaHTaX OCYLIECTBIEHUS HACTOSLIETO M300PETEHHS MO MEHbLIEH
Mepe OJHa U3 BbIIIEYKA3AHHBIX JIMIMAHBIX  KOMIIO3MLIMM  COAEPKUT  HUHCTPYMEHT
pPENaKTUPOBAaHUSI N€HOMAa HYKJIEHHOBOM KHCJIOTBI, Kak ONHCAHO B JaHHOM JOKyMeHTe. B
HEKOTOPBIX BapHAHTaX OCYIIECTBIEHHUsS] HACTOSINErO H300pEeTeHHs JHMMUAHAS KOMITO3ULIHS

nononauTenpbHo comepxkuT PHK-nanpasnsembiii JIHK-cBsi3piBaromuii areHT. B HEKOTOPBIX
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BapHaHTaX  oOCywecTBiIeHuss  HacTtosimero  u3obperenmss PHK-wanpasnsembri  JIHK-
CBSI3bIBAIOIIUI areHT npezacrasisier codoii Caso.

B HekOTOpBIX BapHaHTax OCYLIECTBJIEHHS HACTOALIEr0 H300pPETeHUs CIOocCo0Bl IO
HACTOSIIEMY M300pPETEHHIO OTOJIHUTENbHO BKJIIOYAIOT NPUBEACHUE KIETKH B KOHTAKT C
JOHOPHON HYKJIEMHOBON KHUCJIOTOH. B HEKOTOpPBIX BapHaHTaX OCYLIECTBJICHUS HACTOSLIETO
U300peTeHus] JUMUAHAS KOMITO3HLIUS JIOTOJHUTENBHO COAEPIKUT JOHOPHYIO HYKJIEHHOBYIO
kucnoty. JIoOHOpHast HYKJIEMHOBas KHCJIOTa MOXeT OBITh BCTPOEHA B  LENEBYIO
MOCJIEIOBATENIbHOCTh. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS HACTOSILIEr0 H300peTeHHs
MOCJIEIOBATEIbHOCTh TOHOPHON HYKJIEMHOBOM KHCJIOTBI IPEACTAaBI€HA B BUAE BekTopa. B
HEKOTOPBIX BapUAHTAX OCYINECTBJIEHHUs] HACTOSILNEro W300peTeHHs] JOHOPHAs HYKJIEHHOBAs
KHCJIOTAa KOAUPYET HALEIMBAOIIMKI peunentop. B HEKOTOpPBIX BapuaHTaxX OCYIIECTBIICHUS
HACTOSIIET0 M300pPETeHUs] NOHOPHAs HYKJIEWHOBAas KHUCJIOTa COAEPIKHUT OOJNACTH, HUMEIIINe
TOMOJIOTHIO C COOTBETCTBYIOLIUMH OOJIACTSIMH TIOCJIEOBATENIbHOCTH perentopa T-KIeTok.
«HanenuBarommii  penientopy MNpencTaBiseT COOOW MOJMMENTHA, MNPUCYTCTBYIOIIUN Ha
MOBEPXHOCTH KJIETKH, Hampumep, T-KIeTKH, Ayl 00eCTiedeHNs] CBA3BIBAHMS KJIETKH C LEJIEBBIM
CalTOM, HampuMep, KOHKPETHOM KJIETKON WJIN TKaHBbK) B OpraHusMe. B HEKOTOpBIX BapuaHTax
OCYIIECTBIICHHS] HACTOSIIErO H300pPETEeHHs] HALENUBAIOLINNA PELenTop MPEnCTaBlsieT COOOi
CAR. B HekoTOpBIX BapuUaHTaX OCYILIECTBJICHUS HACTOSINEr0 H300pPETeHUs HALeTHUBAFOLIUIA
peuentop npexacrasisier coboit yHusepcanbHblii CAR (UniCAR). B HekoTOphIX BapwaHTax
OCYIIECTBIICHHsS] HACTOSIIEr0 H300pPETEeHHs] HALENUBAIOLIMNA PELenTop MPeaCcTaBlsieT CoOOi
TCR. B HeKOTOpBIX BapuUaHTaX OCYIIECTBJICHHsS HACTOSIIEr0 W300peTeHUs] HALEIMBAFOIIHIA
perienTop mpencrarisier codoil koHCTpykumtoo ciusinust T-knerounsx peuentopos (TRuC). B
HEKOTOPBIX BAapHaHTAaX OCYIIECTBJIEHHUS HACTOSLIEro M300peTeHMs HALEIMBAIOLIUI PeLenTop
npenctasisier coboit peuentop B-knmerox (BCR) (Hampumep, skcmpeccupoBaHHBI Ha B-
KJeTKe). B HEKOTOpBIX BapuaHTax OCYINECTBJIEHUS HACTOSIIEr0 M300peTeHHs HaleIHBarOINUil
peuenTop MpeAacTaBisieT COOOM XEMOKHHOBBIM peuentop. B HEKOTOpBIX BapHUaHTax
OCYIIECTBJICHHSI HACTOSIIEr0 H300pPETEeHHs] HALENUBAIOLIMA PELenTop NPeaCcTaBlsieT CoOOi
LIUTOKWHOBBIN PELIETITOP.

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHHMS HACTOALIETO HM300peTeHUsT CIOCOOBI
pEeNaKTUPOBaHMS TE€HOMa in  VItr0 TO3BOJIMJM  JOCTHYb  BBICOKOH 3¢ dekTuBHOCTH
pEnaKTUPOBAaHUSI MHOXKECTBAa LeNeBbIX calToB B T-kinerkax. B HekoTOpeIX BapuaHTax
OCYIIECTBIIEHHUS] HACTOSLIET0 HM300pETeHUsT IMONY4Yal0T CKOHCTPYHUPOBAHHYK T-KJIETKy, B
KoTOopoii HokayTupoBaH OoHuoreHHolli TCR. B HekoTOphIX BapuaHTax OCYIECTBICHMUS
HACTOSIIETO  M300pETeHHs  MOJIy4ar0T  CKOHCTPYHUPOBaHHYK  T-KJIETKy, B  KOTOpOH
HOKayTupoBaHa skcrpeccusi sHAaoreHHoro TCR. B HekoTOpeIX BapuaHTax OCYIIECTBJIEHUS
HACTOSIIIEr0 M300pETeHUs] IMOJy4aroT CKOHCTPYUPOBAHHYIO T-KJIE€TKy, B KOTOPOHW J[Ba T€Ha
UMEIOT CHIDKEHHYIO OSKCIIPECCHI0 W/HWIM HOKAyTUPOBaHBl. B  HEKOTOPHIX BapHaHTaX
OCYIIECTBIICHHUsS] HACTOSLIETr0 M300pETeHUs IMONy4al0T CKOHCTPYHUPOBAHHYK T-KJIETKy, B
KOTOpOIl HOKayTHPOBAaHbl W/WIM OTKJIIOYEHBl TPU TeHa. B  HEKOTOpHIX BapHaHTax

OCYIIECTBJICHHsS] HACTOSALIET0 M300pETeHMs TMONy4ar0T CKOHCTPYUPOBAaHHYK T-KJIeTKy, B
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KOTOPOH HOKAyTHPOBAaHBbI W/WJIM OTKIIOYEHbl 4YeTblpe TIeHa. B HEKOTOpPBIX BapHaHTaxX
OCYIIECTBIICHHSI HACTOSLIET0 M300pETeHHs IMONYy4al0T CKOHCTPYHUPOBAHHYK T-KJIETKy, B
KOTOPOIl HOKAayTHPOBAaHbI W/HWJIN OTKJIIOYEHBbl MATh TIeHOB. B  HEKOTOpBIX BapHaHTax
OCYILIECTBJICHHsS] HACTOSALIET0 M300peTeHUs IMONy4al0T CKOHCTPYHUPOBAHHYK T-KJIeTKy, B
KOTOPOIl HOKAayTHpPOBAaHbI W/WJIM OTKJIOUEHBl INECTb T'€HOB. B HEKOTOpPHIX BapuaHTax
OCYLIECTBJICHHsI HACTOSLIETO W300pETeHUs] MOJy4alOT CKOHCTPYHPOBAaHHYIO T-KJIETKy, B
KOTOPOH HOKAayTHUPOBAaHbl W/WIM OTKIIOUEHBl CEMb TI'€HOB. B HEKOTOpBIX BapHaHTax
OCYILIECTBJICHHsS] HACTOSLIEr0 HM300pETeHUs MONy4YaloT CKOHCTPYHUPOBAaHHYK T-KJIeTKy, B
KOTOpOH HOKayTHUPOBaHbl W/WJIM OTKJIOYEHBl BOCEMb T€HOB. B HEKOTOPBIX BapUaHTaX
OCYIIECTBIIEHHs] HACTOSLIET0 HM300pPETeHUs TMONy4YaloT CKOHCTPYHUPOBaHHYI0 T-KieTky, B
KOTOPOH HOKAayTHPOBAaHbI W/MJIM OTKJIOYEHBbI [EBATh T'€HOB. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIICHHUsS] HACTOSLIET0 HM300PETeHHsT TMONy4Yal0T CKOHCTPYHUPOBAaHHYK T-KJIETKy, B
KOTOPOHl HOKAayTHPOBAaHbI W/WJIM OTKJKOYEHbI JAECATh T'€HOB. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIIEHHUsSI HACTOSLIET0 HM300pPETeHHs IMOJNy4al0T CKOHCTPYMPOBAaHHYK T-KJIETKy, B
KOTOPOI HOKayTHPOBAHBI H/UJIH OTKJIFOYEHBI OAMHHA/ALATH T€HOB.

B HEKOTOpBIX BapuaHTaX OCYIIECTBICHHUS HACTOSIIETO H300PETeHUS MOMYyYaroT
CKOHCTpyUpoBaHHYIO T-kJeTky, B kotopoil sHaoreHHbii TCR HOKayTHpOBaH, a TPaHCTEHHBIN
TCR BcTaBieH U 3KCIpeccCUpOBaH. B HEKOTOPBIX BapuUaHTax OCYIIECTBJIEHHUS HACTOSILEro
n300peTeHNs] CKOHCTPyHMpOBaHHas T-kiieTka NpeacTaBisieT co0OW MepBHYHYK T-KJIETKy
genoBeka. B HEKOTOPBIX BapuaHTax ocyliecTBieHHs HacTosero nzooperenus tgTCR Hanenen
Ha onyxonb Bumemca 1 (WT1). B HEKOTOpbIX BapuaHTaX OCYIIECTBJICHUS HACTOSIIETO
n3o0perenust WT1 tgTCR BBomaT B BhICOKYIO nomo T-kierok (Hampumep, Oonee 55%, 60%,
65%, 70%, 75%, 80%, 85%, 90% unu 95%) ¢ MOMOLIBIO OMMCAHHON JTUMTUIHON KOMITO3HLIUU.

Tepmuns! «B2M» nnn «B2M» npuMeHSIOTCS B JAHHOM JOKYMEHTE B3aHMO3aMEHSEeMO U
CO CCBUIKOH Ha IOCIIeJOBATEIbHOCTb HYKJIEHHOBOW KUCIIOThI MJIM MOCIIEA0BATENbHOCTD Oeka f3-
2 wmukporynoOyinHa;, 4YeaoBedeckuii reH umeer Homep noctynma NC 000015 (muamason
44711492..44718877), ccbuika GRCh38.p13. benok B2M cesizan ¢ monekynamu MHC knacca |
B BHJI€ reTepOANMepa Ha MOBEPXHOCTH SIAEPHBIX KJIETOK M HEOOXOOMM JUI SKCIpeccuH Oenka
MHC xnacca L.

Tepmunbl «CIITA» nmn «CIHTA» nma «C2TA» mpUMEHSIOTCST B JAHHOM JOKYMEHTE
B3aMMO3aMEHSIEMO U CO CChUIKOH Ha MOCIENOBATENbHOCTD HYKJIEHHOBOIN KHCIOTHI WIH OETTKOBOH
MOCJIEIOBATENBHOCTH TPAHCAKTUBATOPA IJIaBHOTO KOMILIEKCa TMCTOCOBMeCTUMOCTH Kiacca II;
reH yenoBeka umeer HoMmep noctynma NC 000016.10 (nuanason 10866208..10941562), ccpuika
GRCh38.p13, xoTopas BKIHOYEHA B JaHHBIN JOKYMEHT mocpencrsoM cceuikd. benok CIITA B
sfpe NeHCTBYeT KaK IMOJIOKUTENbHbIN peryistop TpaHckpunuuun reHa MHC xnacca II u
HeoOxoaum [utst sxcnpeccun oenka MHC kacca 11

MHC wunu monekyna(st) MHC, wmu 6enoxk MHC, wnn komruiekc(s1) MHC oTHOCSITCST K
MOJieKyJie (WIM BO MHOXECTBEHHOM YHCJIE) OCHOBHOIO KOMIUIEKCA TMCTOCOBMECTHMOCTHU MU
BKJIIOUAKOT, Hanpumep, Monekyiasl MHC knacca I 1 MHC knacca II. ¥V moneit monexynst MHC

Ha3bIBAXOTCsA KOMINICKCAMU HeﬁKOHHTapHOFO AHTUI'CHA YC€JIOBC€KA WJIN MOJICKYJIaMU I‘ILA, 5005}
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6enxom HLA. Ilpumenenune tepmuHoB « MHC» n «HLA» He npenHa3sHau€HO ISl OrpaHUYEHUS,
NpUMEHsIEMbIIl B TaHHOM AOKyMeHTe TepMuH «MHC» MoxeT mpuMeHsThCs Aisi 0003HAUEHHS
monekyn MHC 4enoseka, T.e. monekyn HLA. Ilostomy tepmunel «MHC» u «HLA»
IPUMEHSIOTCS B JAHHOM JOKYMEHTE B3aHMO3aMEHSIEMO.

Tepmun «HLA-A», npuMeHsieMblii B JaHHOM AOKyMeHTe B KOHTekcre Oenmka HLA-A,
otHocuTcsi K Mmonekyne Oenka MHC kmacca I, xotopas mpexacrasiser coboil rerepoaumep,
cocTosLMiA U3 Tspkenon 1enu (komupyemor reHom HLA-A) u nmerkoit nenm (T.e. Oera-2
MukporinooyauHa). [Tpumensiemblii B tTaHHOM nokymeHTe TepmuH «KHLA-A» unn «red HLA-A»,
B KOHTEKCTE€ HYKJEHMHOBBIX KHUCJIOT, OTHOCUTCA K T€Hy, KOAMPYIOIIEMYy TSDKENYI LeMb
monekybl 0enka HLA-A. I'en HLA-A Takke oTHOCHTCS K ructocoBMectumoctd HLA kmacca I,
A anbda-uenu; reH yenmoeka mmeer Homep mocryma NC 000006.12 (29942532..29945870),
KOTOpBI BKIIIOUEH B JaHHBIH JOKYMEHT IOCPEenCcTBOM ccbulkd. M3BectHo, uto ren HLA-A
UMEET COTHHU PA3JINYHBIX BEPCUH (TaKKe HA3bIBAEMBIX AJUIEJISIMU) B TIOMYJISIUUH (M UHAUBUAYYM
MOKET MONy4HuTh ABa pasHbix aienss reHa HLA-A). Bce amnenu HLA-A oxBaThIBatOTCS
tepmuHamu «<HLA-A» u «ren HLA-A».

Tepmun «HLA-B», nmpumeHsieMblil B JaHHOM JOKYMEHTE€ B KOHTEKCTE€ HYKJIEHMHOBBIX
KHCJIOT, OTHOCHUTCS K T€HY, KOTUPYIOLIEMY TsDKENyIo 1enb Oenkoor Monekynsl HLA-B. HLA-B
Tak:ke OTHOCUTCSI K rucrocoBmectumocTd HLA knacca I, B anbda-uienu;, reH yenoBeka uMeeT
HoMep noctyrma NC 000006.12 (31353875..31357179), kOTOpBIiA BKIIOUEH B JaHHBIN JOKYMEHT
MOCPEACTBOM CCBUIKH.

Tepmun «HLA-C», mpuMeHsieMblil B JaHHOM AOKYMEHTE€ B KOHTEKCTE€ HYKJIEHMHOBBIX
KHCJIOT, OTHOCUTCS K T'€Hy, KOAUPYIOLEMY TsDKeyro 1enb OenkoBoii mojekyiasl HLA-C. HLA-C
Takke OTHOcuTCsl K rucrocoBmectumoctd HLA knacca I, C anbda-uenu, reH yenoBeka MMeeT
Homep poctyna NC 000006.12 (31268749..31272092), KOTOpBIH BKIIFOYEH B JAHHBINA JOKYMEHT
MIOCPEIACTBOM CCBUIKH.

JInvHa 1EJEeBOI IOCIeI0BaTEIbHOCTH MOKET 3aBuceTb or cuctemMbl CRISPR/Cas wu
NPUMEHseMbIX KOMITIOHEHTOB. Hampumep, pasnuunbie Hykineasel Cas knacca 2 U3 pasUYHbBIX
BUAOB  OakTepwii  MMEIOT  pas3JM4YHble  ONTUMAJbHbIE  JUIMHBl  HALEJIHBAIOILIEH
nocnenoBaTelbHOCTH.  COOTBETCTBEHHO,  HALENMBAKOINAs  IOCJIENOBATEIbHOCTh  MOXKET
comepxate 5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26 , 27, 28,
29, 30, 35, 40, 45, 50 umun Oonee S50 HYKJIEOTHIOB B JJHMHE. B HEKOTOPBIX BapHaHTaX
OCYIIECTBIICHHS HACTOSALIETO H300pETeHUs JJIMHA HALICIMBAIOLIEH mocnenoBarenbHocTH Ha 0, 1,
2, 3, 4 uam S5 HYKJIEOTHUIOB [UJIMHHEE WM KOpOYEe, YeM THA0Bas IMOCJIEA0BATEIbHOCTD
BcTpeuaromneiics B npupome cuctembl CRISPR/Cas. B ompeneneHHBIX — BapHaHTax
OCYIIECTBIIEHHsI HACTOsIIEro n3odpereHus: kapkac Hykieassl Cas u gPHK Oyzner mponcxonuts
u3 omHo u 1o ke cucteMbl CRISPR/Cas. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHHUS
HACTOSIIEr0 H300pPETEeHUs] HALENUBAIOINAsl IIOCJIEIOBATEIbHOCT MOKET COAEP)KATh WM
coctoATh u3 18-24 HykyneoTuaoB. B HEKOTOPBIX BapHAaHTaX OCYLIECTBJIEHHUS HACTOSILLErO
N300peTeHNs] HALleJMBAIOIIAs [TOCIEI0BATEIBHOCTh MOXKET COAEPKaTh WIIM COCTOSTh U3 19-21

HYKJIEOTHI0B. B  HEKOTOpBIX BapMaHTax OCYLIECTBJIEHHMsS HACTOSINErOo H300peTeHUs
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HaLeJIMBAOILAs TOCIEN0BATENBHOCTD MOXKET COAEPKATb UK COCTOATH U3 20 HYKJIEOTH/IOB.

B HekoTOphIX BapHaHTax OCYLIECTBIEHHMs Hacrosimero wuszobperenus sgPHK
npenctasisier coboit  «Cas9 sgPHK», cnocobnyro omnocpenosate PHK-nanpasiennoe
pacmermenne JIHK mnocpencrBom Oenka Cas9. B HEKOTOpPBIX BapHaHTax OCYIIECTBIIECHHS
Hactosimmero m3obOperenmus sgPHK mpencrasmsier coboit  «Cpfl sgPHK», cmocoOHyro
onocpenoBatb PHK-HampaBnenHoe pacumerienne JHK mnocpencrBom Oenka Cpfl. B
OIIpeAeNIeHHBIX BapUaHTax ocyliecTBieHus Hacrosmero nsooperenus gPHK conepsxur crPHK n
tracrPHK, nocratounsle st 0oOpa3oBaHUs aKTUBHOrO Komruiekca ¢ Oenkom Cas9 wu
onocpenoBanuss PHK-nanpasnasiemoro pacweriennss JHK. B onpenenenHsx BapuaHTax
ocyuiecTBiieHus: Hactosimero wusobperenuss gPHK comepxur crPHK, npocrarounyro s
oOpaszoBanusi akTUBHOrO Komruiekca ¢ 6emxkom Cpfl m omocpenosannsi PHK-nampasnsiemoro
pacmerienus [IHK. Cum. Zetsche 2015.

OmnpeneneHHble  BapUAHTHI  OCYLIECTBJICHUS  HACTOSIIETO  M300pPETEHHs]  TaKkKe
00eCreunBaOT HYKJIEHHOBbIE KHUCIOTBI, HANpumep, KacCeTbl HKCIPECCHH, KOTUPYIOIINE
onucanHyro B nanHoMm aokyMeHte gPHK. Tepmun «uykneumnosas kucnora rugosoil PHK»
NpUMEHsIETCs] B JTaHHOM nokyMmeHTe it oboznauenus: gPHK (nanpumep, sgPHK nnu dgPHK) u
kaccetel okcmpeccun gPHK, kortopass mnpeacraBnsier coOOH HYKIEHHOBYIO — KHCIIOTY,
KOAMPYIOIYIO OHY wiu Oonbinee konmmdectso gPHK.

Monudunmuposannsie PHK

B ompeneneHHBIX BapHaHTaX OCYIIECTBJICHUS HACTOSINErO H300PETEHHs JIMIMHUIHBIE
KOMITO3UIINH, Takue kak komnosuuuu LNP, conmepkaT Monu(uIUpOBaHHbIE HYKJIEHHOBBIE
KHCJIOTHI, B TOM 4Hcie Monuduiuposanubie PHK.

MonudunupoBaHHble HYKJIEO3UIbl MM HYKJIEOTHIbI MOryT npucyrcrsoBath B PHK,
Hanpumep, gPHK nnn MPHK. gPHK unn MPHK, copepikamas oqus winu 6osbliuee KOJIU4eCTBO
MOAM(UIIMPOBAHHBIX ~ HYKJIEO3UAOB WM HYKJEOTHIOB,  HAlpUMep,  Ha3bIBAETCS
«monu¢uuupoBanHoity PHK nist onucanust mpuUCyTCTBUS OJHOTO WM OOJIBIIErO KOJUYECTBA
HETPUPOJHBIX W/WJIN BCTPEYAIOLINXCS B MPHUPOJE KOMIIOHEHTOB HJIM KOH(PHUTypauui, KOTOpbIE
MPUMEHSIOTCST BMECTO WJIM B JONOJHEHHWE K kKaHOoHWM4eckuM octatkam A, G, C u U. B
HEKOTOPBIX BapHAHTaX OCYLIECTBJICHHs HacTosiero usodperenus: monudpunupoBanHas PHK
CUHTE3UPYETCS] C HEKAHOHMYECKUM HYKJIEO3UIOM WU HYKJIEOTHUIOM, Ha3bIBAEMBIM B JaHHOM
TOKYMEHTE «MOIU(PUILITPOBAHHBIMY.

MonudurpoBaHHble HYKJICO3UAbl U HYKJIEOTHUIBl MOTYT BKJIFOYAaTh OJHO WK OOJblIee
KOJIMYECTBO W3 CleAyromero. (i) W3MEeHeHHe, Hanpumep, 3aMeHa OIHOTO WiIH O0OuX He
CBSI3bIBAOINUX (POChaTHBIX aTOMOB KHCJIOPOAOB W/WJIM OFHOTO WM OONBIIEr0 KOJUYECTBA
CBSI3bIBAOIUX (POCHATHBIX aTOMOB KHCJIOPOIOB B (pochomndPpupHON CBSI3HM OCHOBHOH LIEIH
(TuroBast MozxmpuKauus OCHOBHOH uenw), (11) M3MEHEHHWe, Hanpumep, 3aMeHa KOMITIOHEHTa
pubo3HOTO caxapa, Hampumep, 2’-TUAPOKCUIA Ha pUOO3HOM caxape (TUroBasi MOIU(DUKAIIHS
caxapa), (iil) momHas 3ameHa ¢ocdaTHoro ¢parmenta «nepocdoy» nHMHKEpamMu (THIIOBAs
MoauduKanms OCHOBHOM menu);, (1v) Moaudukalus WIM 3aMEeHA MPHUPOAHOTO HYKJIEHHOBOTO

OCHOBaHUS, B TOM YHUCJIC HCKAHOHWUYCCKUM HYKJIICMHOBBIM OCHOBAHUEM (TI/IHOBaH MOI[I/I(I)I/IKaI_II/Iﬂ
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ocHOBaHus), (V) 3ameHa i Mmoaudukanus pudosodochaTHoro ocrosa (TUoOBass MOIUPHUKALTHS
OCHOBHOH 1enn);, (vi) momudukamms 3’-KOHLA Wi 5’-KOHIA IOJMHYKJIEOTHAA, HAmpuMep,
ynajieHue, Moaudukanus WIM 3aMeHa KOHIEBOH ¢ochaTHONW TIpyINmbl MM KOHBIOTALUSA
¢dparmeHTa, KpbILIKY WK JIMHKEPA (Takue MOAUPUKALNK 3 - WK 5’ -KPBIIIKA MOTYT BKJIIOYaTh B
ce0s1 Moau(UKALMIO caxapa W/UIM OCHOBHOH 1enu); u (vil) Moaudukanys wim 3aMeHa caxapa
(wimroctpatuBHas  Momudukaums —caxapa). OmnpeneneHHble BapUAHTbl  OCYINECTBIICHUS
HacTosimero wuszoOpereHuss copepxkar Moxaubpukanmo Ha S’-xonue MPHK, gPHK wm
HYKJICMHOBOM KUCJIOTHL. OmpeneneHHble BAPHAHTHI OCYIIECTBJIEHHS] HACTOSIIErO H300peTeHHsI
conepxat monudukanuo MPHK, gPHK mim HykienHoBOH kucioTel. OnpeneneHHble BApUAHTbI
OCYIIECTBJICHUS] HACTOSIIEr0 n300peTeHus coaeps:kat monudukammo Ha 3’ -konue MPHK, gPHK
WIN HYKJIEMHOBOM KHUCIOThl. Monudunmposannas PHK moxer coneprxars Monudukanum Ha 5’ -
KoHUIe u 3’-koHue. Monudunuposannas PHK wmoxer comepxkarb onuH wim  Oojbluee
KOJINYECTBO MOAM(HLMPOBAHHBIX OCTATKOB B HEKOHLEBBIX TMOJOXKEHUSX. B onpeneneHHbIX
BapHUAHTaX OCYLIECTBIEHUs HacTosero n3ooperenus gPHK coxep:kut mo mMeHbIneil mepe oquH
MOIU(HUIMPOBAHHBI OCTaTOK. B ompeneneHHbIX BapHaHTaX OCYIIECTBICHUS HACTOSIIETO
n3o0perennst MPHK comepxut mo MeHsblneli Mepe oaMH MOAMMHIMPOBAHHBIN OCTaToK. B
OTPENENeHHBbIX BAaPHAHTAX OCYILIECTBIICHUS HACTOSINEro H300peTeHnss MOAU(PHUIMPOBAHHAS
gPHK conepxur moaudukanmo OFHOrO wiIM OOJNBIIET0 KOJWYECTBA W3 NEPBBbIX IATH
HYKJIEOTUJIOB Ha 5’-KOHLe. B ompeneneHHbIX BapuUaHTax OCYIIECTBJIEHUS HACTOSLIETO
uzobperenus: momudunmposanHas gPHK comep:xut moamdpukalnuioo OTHOTO WM OOJBIIEro
KOJIMYECTBA U3 MEPBBIX IMATH HYKJIEOTUA0B Ha 5’ -koHue. Komnosunusa LNP no . 52 unm 53, B
kotopoit momuduuuposanHas gPHK conmepxxur wmomudukaumo OmHOTO WM OOJBIIETrO
KOJIMYECTBA U3 MOCIEIHUX IISITH HYKJIEOTHIOB Ha 3’ -KOHIIE.

HemonngpunupoBaHHbIe HYKJIEHHOBbIE KUCIOTHI MOTYT ObITh HOABEPKEHBI JeTPafaliiH,
Hanpumep, BHYTPUKIETOUHBIMH HYKJI€a3aMH M HyKJiea3aMu, OOHapy>KeHHbIMU B CBIBOPOTKE.
Hanpumep, HykJea3pl MOTYT THAPOIN30BaTh (ochonaudpupHbIe CBA3H HYKIEHHOBBIX KHUCIOT.
CootsercrBenHo, B onHoM acnekte PHK (manpumep, MPHK, gPHK), onucanHbie B maHHOM
IOKYMEHTE, MOTYT COJAEpKaTh OOWUH WM OOJbIIee KOJIMYECTBO MOAU(PHUIIMPOBAHHBIX
HYKJICO3UJIOB WJIM HYKJICOTUIOB, HANpUMEp, ISl MPUNAHUS CTaOUIBHOCTH BHYTPHUKJIETOYHBIM
WU CBIBOPOTOYHBIM HyKJiea3aM. B HEKOTOpPBIX BapHaHTax OCYLIECTBIEHUS HACTOSILErO
nu3o0perenust MmoguduupoaHHble Mosiekysiel PHK, onmcaHHbIe B TaHHOM JOKYMEHTE, MOTYT
BBI3bIBATH CHI)KEHHE BPOXXACHHOIO MMMYHHOIO OTBETA IIPU BBEICHUH B MOMYJISILUIO KJIETOK KaK
in vivo TaK u ex vivo. TepMUH «BpOKIEHHBIII UMMYHHBIN OTBET)» BKJIFOYAET KJIETOUYHbINA OTBET Ha
5K30T€HHBIE HYKJIEMHOBBIE KHUCJIOTBHI, BKJIKOYasl OJHOLIENIOYEYHBbIE HYKJIEHHOBBIE KHUCJIOTHI,
KOTOpPBbI BKJIOYAa€T WHAYKLHIO SKCIPECCHH M BBICBOOOKAECHUS IIUTOKHHOB, OCOOEHHO
UHTEPPEPOHOB, a TAK)KE THOEIb KIIETOK.

COOTBETCTBEHHO, B HEKOTOPBIX BAPHAHTAX OCYIIECTBJICHUS HACTOSINEro H300peTeHus
PHK wnu HykJIe€WHOBasi KUCJIOTAa COAEPIKUT IO MEHbINEH Mepe OAHYy MOIU(PUKALUIO, KOTOpas
NpUAAET YCHJIEHHYI WM TOBBIIIEHHYIO CTaOWJIBHOCTb HYKJIEMHOBOW KHCIIOTE, BKJIIOYAs,

HarpuMep, MOBBIIEHHYI0 YCTOWYMBOCTh K PACIICINIEHMIO HyKJeazaMu in vivo. B koHTekcTe
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TAHHOTO JTOKYMEHTa TEPMHHBI «MOAU(UKALUSI» U «MOAM(PULIMPOBAHHBII», MOCKOJIBKY TaKUe
TEPMHUHBI OTHOCATCS K HYKJIEHHOBBIM KHCJIOTaM, NPEACTABJICHHBIM B MaHHOM JOKYMEHTE,
BKJIFOYAIOT MO MEHbIIEH Mepe OJHO H3MEHEHHEe, KOTOPOE MPENNOYTUTENbHO YBEINYUBAET
crabunpHOCTh U aenaer PHK wnm HykJIemHOBYIO KHCIOTY Oosiee CTaOWIbHON (Hampumep,
YCTOMUYMBOM K paclIeIUIEHUI0 HyKJea3aMu), 1o cpaBHeHuro ¢ Bepcuedt PHK mnu HykienHOBOM
KHUCJIOTBI AMKOIO THUMA WM MPUPOJHOrO NMPOUCXOXKIAEHUA. B KOHTEKCTEe NaHHOrO AOKYyMEHTa
TEPMUHbI «CTAOMJIBHBIN» M «CTAOMJIBHOCTB», KaK TAaKOBbIE, OTHOCATCS K HYKJIEHHOBBIM
KHUCJIOTaM ONHCAHHBIM W, B YaCTHOCTH, B OTHomeHuu PHK, OTHOCATCS K YCHUJICHHOH WM
MIOBBIIIEHHON YCTOMYUBOCTH K JeTpajalliiy, HapuMep, HyKjieasaMu (T.e. SHIOHYKJIea3aMu WU
SK30HYKJI€a3aMH), KOTOpble OOBIMHO crocoOHbI paspymars Takyro PHK. Ilobpnuennas
CTa0MJIBHOCT MOJKET BKJIFOYATh, HANPUMEP, MEHBLIYI) YYBCTBUTENBHOCTb K THAPOJH3Y HIIH
APYyroMy pa3pylLICHUIO SHIOTEHHbIMH (epMeHTaMH (HampuMep, OSHIOHYKJIea3aMH MU
SK30HYKJI€a3aMH) WM YCIOBUSIMH BHYTPH KJIETKU WJIM TKAHU-MHIIEHH, TEM CaMbIM YBEJIUYHBAs
Wi ycuinsas npedbBanue Tako PHK mnm HyKkJIeMHOBOW KHCJIOTHI B KJIETKE-MUIICHU, TKaHU,
opranusMe cyOwpekTa w/mim nuroruazMe. CrabunmusupoBanHble Monekyiael PHK  wmm
HYKJICMHOBBIX KHCJIOT, TPEACTABICHHbIE B IaHHOM JOKYMEHTE, IEMOHCTPUPYIOT Ooree
JUTTENbHBIA  TIEPUON TONYKU3HH 1O CPAaBHEHHUIO C WX BCTPEUAIOLIMMHUCS B MPHPOIE
HEeMOAM(DULIMPOBAHHBIMHI aHAJOTAMH (HAIpUMep, MOJIEKyJIaMH AMKOro Tuma). Takxe oA
TepMUHAMH  «MoauduKauus»y U «MOAU(UIMPOBAHHBIN»  IMOAPA3YMEBAIOTCS  TEPMUHBI,
otHocsmuecs kK MPHK komnoszumuii LNP, onucanHbIX B JAHHOM AOKYMEHTE, U U3MEHEHMUS,
KOTOpbIE YJIYUILIAIOT WM YCHJIMBAIOT TPAHCIALNI HykJIeMHOBBIX kuciaor MPHK, Bxmouas,
HarpuMep, BKJIIOUEHHE NOCIIEN0BATENbHOCTEH, KOTOPbIE NEHCTBYIOT B MHUILMALIMU TPAHCISALUH
Oenka (Hampumep, KOHCEHCYcHas nocnenosatenbHocTh Kozak). (Kozak, M., Nucleic Acids Res
15 (20): 8125-48 (1987)).

B HekOTOphIX BapuaHTaX OCyIIeCTBJIeHHMs HacTosmero wusobperenuss PHK  wm
HYKJICHOBAsl KUCJIOTA IOJBEPTarOTCsl XUMHUYECKOH WM OHOJOTHYECKOW MOAU(UKALUKN IS
npunanus UM Oosbiieidl crabuwnbHocTH. Tumnosble npumepbl Momudukammii PHK  wm
HYKJICHHOBOM KHCJIOTHI BKJIFOUAIOT BBITECHEHHE OCHOBAHHS (HAMPUMED, MyTEeM ICNEHH I
3aMEHbl OJHOTO HYKJIEOTHIAa Ha JAPYyroil) wid MOAM(HUKALMIO OCHOBAaHUS, HaNpUMep,
XUMHYECKYI0 MOAU(UKALNIO OCHOBaHMA. Ppaza «XuMHUECKHe MOAN(HUKALUNY, IPUMEHsIeMas B
JAaHHOM JOKYMEHTE, BKJIIOYaeT MOAM(UKALNHK, KOTOPbIE BBOAAT XWMHYECKHE CBOICTBA,
OTJMYAIOIIHUECsT OT TeX, KoTopele Habmomarorcs B PHK wiam HykJIeHMHOBBIX KHCIOTax,
BCTPEYAIOLINMHCS B MPUPOJE, HANPUMEP, KOBAJEHTHbIE MOAU(UKAILINH, TAKUE KaK BBEICHUE
MOIU(HUIMPOBAHHBIX HYKJIEOTUAOB (HANPHUMEp, AHAJIOTOB HYKJIECOTHAOB WM BKIIOUEHUE
NOJIBECHBIX T'PYIII, KOTOPBIE B Ipupone He BcrpevaroTes B PHK, Taknx kak ne30KCHHYKIICO3H],
WJIA MOJIEKYJT HyKJIEHHOBBIX KHCJIOT).

B HEKOTOpBIX BapHaHTaxX OCYINECTBJIEHUs MOAM(HKAIMU OCHOBHOH menu, (ocdarHas
rpymnmna MoIu(pUIMPOBAHHOTO OCTaTKa MOKET OBITh MOAWU(HUIMPOBAHA MYTEM 3aMEHBI OJJHOTO
win OOoNbLIEro KOJIWYEeCTBA AaTOMOB KHCJIOpoaa ApyruMm 3amectuteneMm. Kpome Toro,

MOIU(PHUIMPOBAHHBIN OCTATOK, Hanpumep, MOTUPULMPOBAHHBIA OCTATOK, NMPHUCYTCTBYIOIUN B
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MOOU(HUIMPOBAHHONW  HYKJIEMHOBOH  KHCJIOTE€, MOXKET  BKJIOYATh  IOJHYK  3aMEHY
HemoauduuupoBaHHO ¢ochaTHON rpynnbl MoauUUMPOBAHHON (QochaTHONH TpyNmon, Kak
ONMUCAaHO B JAaHHOM JIOKyMeHTe. B HEKOTOphIX BapHaHTaxX OCYIIECTBIEHUS HACTOSIIETO
n300pereHnst MoxupuKanus OCHOBHOM (hocaTHOIN Lenu MOXKET BKJIIOYaTh H3MEHEHUs], KOTOpPbIE
NPUBOIAT K TMOJYYEHUIO JUOO HEe3apsHKeHHOTrO JIMHKepa, JUOO 3apsDKEHHOTO JIMHKepa ¢
HECUMMETPUYHBIM pacIpesieleHueM 3apsizia.

ITpumepsr MonmuduuupoBaHHbIX  (ochaTHbIXx rpynnm  Brmo4aT  (ocdopornoar,
dbocdopocenenarsi, bopanodocdatsl, cioxubie pocharHbie d3¢upnr OopaHa, ruapodochoHaThI,
bochopoamunaTel, anKUIbHBIE WK apHiIbHBIE (POCHOHATHI U CIOKHBIE PochoTprddupsl. ATOM
docdopa B HemomupuumupoBaHHOH (HochaTHOM rpyme sSBisieTcs axupajbHbiM. OqHAKO 3aMeHa
OJTHOTO M3 HEMOCTHKOBBIX aTOMOB KHCJIOPOZA HA OAMH M3 YKA3aHHBIX BBIIIE ATOMOB HJIM TPYIII
aTOMOB MOKeT cnenath atoM ¢ochopa xupanbabiM. CTepeoreHHbiii atom (ochopa Moxer
uMeTh WM KoHpurypauuo «R» (B nanHoM nokymente Rp), ninm koHpurypaumto «S» (B JaHHOM
nokymeHnTe Sp). OCHOBHYIO LieTb TaKke€ MOKHO MOTU(HUIIMPOBATH ITyTEM 3aMEHBI MOCTHKOBOTO
Kuciopona (mo ecms, KUCIOPOAA, KOTOPBIA CBs3bIBaeT (ocdar ¢ HyKIEO3HIOM) a30TOM
(MoctukoBble (ocopoamunatel), cepoit (MOCTHKOBBIE (pochopoTHOaTE) W YIIIEPOIOM
(MocTukoBbIe MeTHIIEH(POCHOHATEI). 3aMEHa MOXKET MPOUCKOIUTD UIIH B IMHKEPHOM KHCIIOPOTIE,
WM B OOOMX JHMHKEPHBIX KHUCIOpojgax. B HEKoTOpeIX MOmudpuKanusx OCHOBHOW LEMH
docarHass rpymma Moker OBbITH 3aMEeHEHa JHMHKepamu, He conepkamumu ¢ochop. B
HEKOTOPBIX BAPHAHTAaX OCYLIECTBIEHUS 3apsokeHHas GocaTHas rpyIna MOKET ObITh 3aMEHEHa
HelTpanpHbIM (parmeHToM. Ilpumepsl (parMeHTOB, KOTOpble MOTYT 3aMeHHTh (ocdaTHyro
IPYIIy, MOTYT BKJIIOYaTh, O€3 OrpaHHYEHMs, Hanpumep, MeTUinpochoHaT, TUIPOKCUIAMHUHO,
CHJIOKCaH, kapOoHaT, kapOOKcuMeTws, kapOamar, amun, THO3(Up, STHICHOKCUIHBIA JIMHKED,
cyabdoHar, cyabpoHamun, THOPOpMaALETaNb, (opMmaleTanb, OKCUM, METHJICHUMUHO,
METUJIEHMETHIINMHHO, METHJICHTUIPa3o0, METUJIEHIUMETUITUAPA30 "
METHJICHOKCUMETHUIIMMHUHO.

MPHK

B HEKOTOpBIX BapuaHTAaX OCYLIECTBJICHUS HACTOSILErO M300PETeHUs KOMITO3ULUS WU
COCTaB, ONMHCAHHBIE B JAHHOM JOKyMeHTe, coaepxat MPHK, comepainyro OTKpBITYIO pamKy
cunteiBanus (ORF), komupyromyro PHK-nHanpasisiembrii JJTHK-cBsi3bIBatOIuil areHT, Tako Kak
Hykjea3a Cas niam Hykseaza Cas kiacca 2, Kak OMHCAHO B JAHHOM JIOKYMeHTe. B HEKOTOpBIX
BApPUAHTAX OCYINECTBIEHUS] HACTOSILIETO H300pETeHHUs TMPEICTABJICHA, MPHUMEHSETCS WM
Beoautcss MPHK, comepxammast ORF, komupyrouyro PHK-wanpaensemsiii JIHK-cBs3piBarommii
areHT, Takoi kak Hykyea3a Cas win Hykieaza Cas knacca 2. MPHK mosker copepskaTe oauH win
OoJplIee KOMUYECTBO U3 CIEAYIOLINX 3JEMEHTOB: 5™ ko, 5’ HerpaHcnupyemas obnacts (UTR),
3’-UTR u nommanenuHoBsiii xBoct. MPHK Moxker comep:kath MOIH(DUIIMPOBAHHYIO OTKPBITYIO
PaMKy CUUTBIBAHMS, HaPUMEp, AJIST KOJUPOBAHMS MOCIEIOBATEIBHOCTH SIIEPHON JIOKATM3ALUN
VUM JIS1 IPUMEHEHUS! aJIbTEPHATUBHBIX KOJOHOB I KOAUPOBAHUS OeJKa.

MPHK B ommcanneix komnozunusx LNP Moxer kogupoBaTh NMONMUIENTHNA KJIETOYHOU

MOBEPXHOCTU WM BHYTPUKJIETOUYHbIM nojunentua. MPHK B onmcanHbix komnoszunusx LNP
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MOJKET KOIWPOBAaTh, HANPUMEP, CEKPETUPYEMBbIHl TOPMOH, (EPMEHT, PELenTop, MOIUIENTH,
NEeNTH WIN APYrod MPeACTaBISIOINNA HHTepec OeNIOK, KOTOpBIH OOBMHO cekperupyercs. B
HEKOTOPBIX BapUAHTaX OCYLIECTBIEHHs HacTosmero nzobperenns MPHK moxer HeoOs3aTenbHO
UMETh XHUMHYECKHE WIM Ouoyorudeckne MOANW(UKALUK, KOTOpbIE, HANPHUMEp, YJIyYLIaioT
CTa0MJIBHOCTh W/MiK mnepuof nonyxusHu Takod MPHK unm xoropele ynydInarOT WM HHBIM
o0pa3om obner4aroT BeIpaboTKy Oernka.

Kpowme Toro, nogxonsimue MOAN(PUKALINN BKIIOYAIOT N3MEHEHUs] B OTHOM MJIH OOJIbIIEM
KOJINYECTBE HYKJIEOTHUAAX KOMOHA, TAK YTO KOJOH KOAMPYET Ty K& aMHHOKHCIIOTY, HO SIBJISIETCS
Oosee cTaOwibHBIM, YeM KOJOH, OOHapyskeHHbII B Bepcun MPHK mukoro tuma. Hampumep,
ObUla MPOAEMOHCTPHPOBaHA OOpaTHas 3aBHUCUMOCTb Mexay crabunbHOcThIO PHK m Oonee
BBICOKHMM YHCJIOM OCTaTKOB IUTHAMHOB (C’) w/umu ypumunos (U’), a Takske ObIJIO 0OHAPYIKEHO,
yro PHK, mumennas ocratkoB C u U, ycroituusa k 6onbimmacTBy PHa3z (Heidenreich , et al. J
Biol Chem 269, 2131-8 (1994)). B HEKOTOpBIX BapUaHTAX OCYIIECTBJICHUS HACTOSIIETrO
u3o0perenust konmndectBo octatkoB C w/mmm U B mocnenosarenpaoctn MPHK ymenbmaercs. B
APyroM BapHaHTE OCYIIECTBJICHUS HACTOSIIEro 3o0pereHus konmuecTBo ocrarkos C w/mmm U
YMEHBIIAETCS 32 CYET 3aMEHbl OJJHOTO KOJIOHA, KOIUPYIOIEro KOHKPETHYI0 aMHHOKHCIIOTY, Ha
APYro KONOH, KOMUPYIOIIMHA Ty >XK€ WM POACTBEHHYIO aMHHOKUCIOTY. Ilpenmomaraembie
MoauQUKaMKA HYKJIEHHOBbIX KuciaoT MPHK BkIFOUaroT Takke BCTpamBaHHE NMCEBIOYPHINHOB.
BcerpauBanue mnceBnoypunanHOB B HyksienHOBble kucioTel MPHK wmoxer cnocoOcTtBoBaTh
NOBBIIIEHUIO CTAOWMJIBHOCTH M TPAHCISALMOHHOM CHOCOOHOCTH, a TaKXe CHIDKEHHIO
UMMYHOT€HHOCTH 1n vivo. Cm., Hanpumep, Kariko, K., et al., Molecular Therapy 16 (11): 1833-
1840 (2008). 3amensl u momuduxanuu MPHK Moryr ObITh OCYIIECTBJIEHBI C IOMOIIBIO
CIIOCO0OB, U3BECTHBIX CHELIUATUCTAM B JAHHOM 00JIaCTH TEXHUKH.

OrpanudeHuss Ha yMmeHblleHHe konudectBa octaTkoB C u U B mocienoBaTenbHOCTH,
BepOATHO, OyayT Oonbine B komupyromei oomactu MPHK nmo cpaBHeHHMIO ¢ HeTpaHCIupyeMon
005acThio (T. €., BEpOSITHO, OyAeT HEBO3MOXKHO yaanuTh Bce octaTku C 1 U mpHCyTCTBYIOLINE B
MaTpuIle, COXPaHSsS IPU 3TOM CIIOCOOHOCTb MATPHUIbI KOAUPOBATH JKEJIAEMYI0 aMUHOKHCIOTHYIO
NOCJIeN0BATENbHOCTh). OOHAKO BBIPOKIEHHOCTh T'€HETHYECKOrO0 KOJa JaeT BO3MOXHOCTb
YMEHbUINTh Kon4ecTBO octaTkoB C w/mimm U, NMpHCYTCTBYIOIMUX B MOCIENOBATEIbHOCTH,
COXpaHssl MPH 3TOM Ty K€ KOAHMPYIOMIYIO CHOCOOHOCTH (T. €. B 3aBUCUMOCTH OT TOTO, Kakas
AMHHOKHUCJIOTa KOAMPYETCSl KOJOHOM, BO3MOJKHBI ~HECKOJBKO pAa3JIMUHBIX BapUAHTOB
monudukarmu nocienosarenbaocteil PHK).

Tepmuna «MOmUQUKALMSI» TaKKe BKIIOYAET, HAPUMEpP, BCTPAMBAHHUE HEHYKJICOTHIHBIX
cBsize WM MOAM(UIIMPOBAHHBIX HYKJIEOTHAOB B mocienosatenbHoctTd MPHK (Hampumep,
monupukarmu omHoro wiaum oboux 3'- wm S'-xkoHmoB wmomnekynsl MPHK, komupyromeit
(YHKIMOHANBHBIN CeKpeTHpyeMblii Oenok uiu ¢epment). Takme moaudukanuy BKIFOYAOT
nobasyeHne ocHOBaHUi k nocienosatenbHocTd MPHK (Hanmpumep, BiroueHne nomn(A)-xBocta
wi 6osnee amuHHOTO Moyn(A)-xBocta), msmerenne 3' UTR wmm 5' UTR, xommuiekcupoBaHue
MPHK ¢ arentom (Hampumep, OenkOM WM KOMIUIEMEHTAPHOM MOJIEKYJION HYKJICHMHOBOM

KHCJIOThI) M BKJIFOUEHHE 3JIEMEHTOB, MU3MEHSIOIUX CTPYKTypy Moiekynsl MPHK (Hampuwmep,
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00pa3yroIKX BTOPUYHBIE CTPYKTYPHI).

Cumnraercs, uro monm(A)-XBOCT CTAOUIM3UPYET €CTECTBEHHBbIE MecceHIkephl. [loaTomy
k mosiekysie MPHK mosker ObiTh nobasnen amuHHbI monn(A)-xBoct, uto aenaer MPHK Gonee
crabmnpHON. ITonn(A)-XBOCTBI MOJKHO NOOABJATH C MPUMEHEHHEM pa3IMYHBIX H3BECTHBHIX B
naHHOW obnactu TexHosnoruil. Hanpumep, amuHHbIE MONH(A)XBOCTBI MOTYT OBITH JOOABIEHBI K
CHHTETHYeCKOW Wi  TpaHckpuOmpyemoint in  vitro MPHK ¢ ucnomp3oBaHmem
nonu(A)nonumepasbl  (Yokoe, et al. Nature Biotechnology. 1996; 14: 1252-1256).
TpaHCKPUIILIMOHHBINA BEKTOP MOKET TAKXKe KOAUPOBATh AIMHHbBIE MOH(A)-xBocThl. Kpome Toro,
nojii(A)-XBOCTBI MOTYT ObIThb J00aBIIEHBI TYTEM TPAHCKPHUIILUK HEMOCPEICTBEHHO W3
npoayktoB [I[[P. B HeKOTOpBIX BapHaHTaX OCYLIECTBJICHUS HACTOSLIETO H300pETeHHs IJIMHA
nosin(A)-XBOCTa COCTABIISIET MO MeHbInel Mepe okosio 90, 200, 300, 400, mo MeHsbIei Mepe S00
HYKJICOTHIOB. B HEKOTOpBIX BapuUaHTaX OCYLIECTBJIEHHUS HACTOSAILIErO H300pETeHHs IMHA
noyin(A)-XBOCTa PEryJUPYeTCss ISl KOHTPOJS CTAaOMIBHOCTH MOAU(DUIIUPOBAHHOW MOJIEKYJIbI
MPHK u, cooTBeTCTBeHHO, TpaHCKpUTINH Oejka. Hanmpumep, mockobKy minHa moju(A)-XBocTa
MOXET BIHUATH Ha MepHoA monmyxu3Hu wmosekynbl MPHK, nmuny mnomm(A)-xBocta MOXKHO
peryaupoBaTbiisl U3MeHeHus: ypoBHs ycrtonuusoctu MPHK k nelicTBuro Hykieas U, U TeM
CaMbIM KOHTPOJHMPOBATh JWHAMHKY 3KCIpPEcCCHHM Oenka B KieTKke. B HEeKOTOphIX BapuaHTax
OCYIIECTBIIEHHs] HACTOALIET0 M300peTeHust ctadmnnsnposanHbie Mojiekyisl MPHK nocrarouno
YCTOMUYUBBI K Aerpajaliy in vivo (Hampumep, IO AEWCTBHEM HYKJIea3), YTO IO3BOJSAET
JOCTABJISATh UX B KJIETKY-MHUIIEHb 0€3 HOCUTEIS.

B ompeneneHHBIX BapHaHTax OCYIIECTBJIEHUs HacTtosuiero mzooperenuss MPHK moxer
ObITh  MOAupuuUpoBaHa myTeM BeTpauBaHus 3' w/mmum S' HerpaHchupyembix (UTR)
nocyienoBaTeabHOCTeM, KoTophle He BecTpeuatorcss B MPHK nukoro tuma. B HekoTOpbIX
BapUAHTAX OCYIINECTBJICHHUs HACTOSIIEr0 M300peTeHHs B HYKJICOTHUAHYIO IMOCIENOBATEIbHOCTD
mozekynsl MPHK, xonupyrommeii repaneBTHYecKkuil nin GpyHKIMOHAIBHBIA O€JNOK, MOXKET ObITh
BKJIFOUeHa 3’ w/uin 5' raHKupyromas mocieaoBaTeIbHOCTb, KOTOpasi €CTECTBEHHBIM 00pa3oM
dbnankupyer MPHK u kxomupyer BTOpOW, HEPOACTBEHHBbIN O€NOK, ¢ LENbI0 €e MOIU(UKAIUH.
Hanpumep, 3' wmm 5' mocnepoBatenpHOCTH W3 crabuibHbIX Mosiekyn MPHK (Hanmpumep,
rnoduna, aktuHa, GAPDH, TyOynuna, ructoHa mid (EPMEHTOB LIMKJA JIMMOHHOW KHCJIOTHI)
MoryT ObITb BCTpOeHbI B 3' w/mmu 5' oOmacte Monekynbl cMbicioBoii MPHK HykienHOBOI
KHUCJIOTBI ISl TIOBBIICHUS CTaOWIBHOCTH MOJieKysbl cMbiciopoii MPHK. Cwm., Hampumep,
US2003/0083272.

bonee monpobnoe omucanme moaudukanmii MPHK MokHO HaiiTm B myOJauKanuu
US2017/0210698A1 na ctp. 57-68, conepxaHne KOTOPOH BKJIFOYEHO B TAHHBIN JTOKYMEHT.

MaTtpu4Hasi HyKJI€HHOBAs1 KHCJI0TA

CriocoObl, onMcaHHbIe B TAHHOM JIOKYMEHTE, MOTYT BKJIFOYaTh MPUMEHEHNE MATPUIHON
HYKJIEMHOBOW KHCJIOTBI. Matpuua MOXeT OBbITb NPUMEHEHAa Uil W3MEHEHHs WM BCTaBKU
MOCJIEAOBATENbHOCTH HYKJIEUHOBOM KUCIOTHI B LeneBon calT ans PHK-wanpasnsemoro JIHK-
CBsI3bIBAIOIIEro Oenka, Takoro kak Hykseaza Cas, Hampumep, Hykieasa Cas kimacca 2. B

HEKOTOpBIX BApUAHTAaX OCYIIECTBJICHUS HACTOSINEr0 M300peTeHHss CrocoObl BKJIIOYAIOT
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BBEIICHME MATPULbl B KIETKYy. B HEKOTOPBIX BAapHAHTAX OCYLIECTBJIEHUS HACTOSLLErO
n300peTeHNs] MOXET TMpeularatbCsi OJHAa MaTpuia. B apyrux BapuaHTax OCYLIECTBICHUS
HACTOSIIETO M300pEeTeHUs] MOTYT MpenjiararbCcs ABE WM OOJbllee KOJIMYECTBO MATPHI], YTO
NIO3BOJISIET OCYIIECTBIIATh PENAKTHPOBAHNE B ABYX WJIM OOJNbIIEM KOJMYECTBE LIEJIEBBIX CANTOB.
Hanpumep, mMoryT mpeanaraTtbCsl pasjvuHble MATPULbl JIsl PENaKTUPOBAHMS OAHOIO T'€HAa B
KJIETKE WJIA ABYX PAa3HbIX '€HOB B KIIETKE.

B HEKOTOpBHIX BapuaHTaxX OCYIIECTBJIEHUs HACTOSIIErO M300pETeHHs MaTpPHUId MOXKET
OBITh IPUMEHEHAa B FOMOJIOTHYHOW pekoMOMHAIMU. B HEKOTOpPBIX BapHaHTaX OCYLIECTBIICHHUS
HACTOSIIEr0 W300pPETeHUs] TOMOJIOTHYHAs PEKOMOMHAIUS MOJKET NPUBECTH K HWHTErPaLUH
NOCJIENOBATENBHOCTH MATPHULBI HJIM YACTH MOCIEI0BATEIbHOCTH MAaTPHILIBI B LIEJIEBYIO MOJIEKYITY
HYKJICMHOBOM KHCJOTBL. B Jpyrux BapwaHTax OCYIIECTBJIEHHs HACTOSINEro H300peTeHHs
MaTpula MOXeT OBbITh NMPUMEHEHa B TI'OMOJIOTHYECKU-HAMPABICHHOW penapanus, KOTopas
npeanonaraer BropxkeHue nenu JHK B caliT pacumiernieHMss B HyKJIEHMHOBOW kuciore. B
HEKOTOPBIX ~ BapHAHTaxX  OCYIIECTBJIICHUS  HACTOSILIEro  H300pETeHUs]  TOMOJIOTHYECKH
HaIpaBJIeHHasl penapanusi MOXXeT MPUBECTH K BKJIFOUEHHIO MAaTPUYHON MOCJIENOBATEIBHOCTH B
OTPENAKTUPOBAHHYIO LIEJIEBYI0 MOJEKYJy HYKJICHHOBOM KHCJIOTHL. B eme OnHOM BapuaHTe
OCYIIECTBIICHHUsI HACTOSIEr0 HW300peTeHHs MaTpuia MOXeT ObIThb TNPUMEHEHa IS
pemaKTUPOBAHUSI Te€HA, OMNOCPEJOBAHHOIO HErOMOJIOTMYHBIM KOHLEBBIM COeIMHEHHEM. B
HEKOTOPBIX BapUAHTAX OCYLIECTBJICHUS M300pPETEHUs MOCIENOBATENbHOCTD MATPHULIBI HE HUMEET
CXOJCTBA C TIOCJIENOBATENIBbHOCTBIO HYKJIEMHOBOW KMCJIOTHI BONM3M caiita pacuieruieHus. B
HEKOTOPBIX BAPUAHTAX OCYLIECTBIIEHUs M300pETEHUs] MAaTPULIA UM YaCTh IOCIEI0BATEIbHOCTH
MaTpULbl SIBJIAETCSI BCTPOEHHOW. B HEKOTOpBIX BapuaHTaX OCYINECTBJIEHUS H300pETEHHs
MaTpula BKJIOYAaeT (IAHKUPYIOLINENOCIE0BATEIbHOCTH HMHBEPTUPOBAHHBIX  KOHILEBBIX
nostopos (ITR).

B HEKOTOPbIX BapUaHTax OCYLIECTBJICHUS HACTOSIILErO n300peTeHust
MOCJIEIOBATEIbHOCT MATPULIBIL MOKET COOTBETCTBOBATh, BKJIIOYATh WJIM COCTOATH U3
SHIOTEHHON IMOC/IEAOBATEIbHOCTH KJIETKU-MHUIIeHU. OHa TakXke WIN aJlbTePHATHUBHO MOJKET
COOTBETCTBOBATh, BKJIIOYATh MJIM COCTOSATb W3 OK30I€HHOW IOCIENOBATENbHOCTH KJIETKU-
MUILIEHU. B KOHTEKCTE€ NAHHOrO JOKYMEHTAa TEPMHUH «OHAOTEHHas IOCIEN0BATEIBbHOCTHY
OTHOCHUTCS K IOCJIE€NOBATEIbHOCTH, KOTOpas sBJSI€TCS HATUBHOW [ KJIeTKU. TepMmuH
«OK30T€HHasl MOCJIEeN0BATEIBHOCTEY OTHOCUTCS K IMOCIENOBATENbHOCTH, KOTOpasl HE SIBISETCS
HATUBHOM ISl KJIETKHU, WIH K MOCJIEA0BATEIbHOCTH, HATUBHOE PACIIOJIOKEHUE KOTOPOH B FEHOME
KJIETKM HAaXOAWTCS B APYrOM MecTe. B HEKOTOpBIX BAapHUAaHTaxX OCYLIECTBJIEHHs] HACTOSILErO
M300peTeHus] 3HAOTEHHAas IOCIENOBATEIbHOCTh MOXKET IPEACTABIATh COOOH T'€HOMHYIO
MOCJIEIOBATENbHOCTh KJIETKH. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHHs HACTOSILErO
n300peTeHNs]  SHAOTEHHAs  IOCJIEAOBATENIbHOCTD  MOXKET  OBITb  XPOMOCOMHOH MM
BHEXPOMOCOMHON  MOCIEAOBATENBHOCTBIO. B HEKOTOpBIX  BapuaHTax  OCYLIECTBJICHHUs
HACTOSIIEr0 H300peTeHUs] SHAOTEHHAas IOCIEAOBATENbHOCTD MOXKET MPEACTAaBIATh COOOH
IUTa3MHUIHYIO TIOCIEN0BATENbHOCTD KIETKH.

B HEKOTOPBIX BapHaHTaX OCYLICCTBJIICHUS HACTOALICTO 1/1306peTeH1/1;{ MaTpuna COACPKUT
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ss/IHK wnmu ds/THK, conepxkamue (raHKUpYOIIHE MOCIENOBATEIbHOCTH HWHBEPTHUPOBAHHBIX
koHIeBbIX TOBTOPOB (ITR). B HEKOTOpPBIX BapuaHTax OCYIIECTBJICHUS HACTOSIIETO N300PETCHHS
MaTpuLa MpeANaraeTcs B BUAE BEKTOpA, MJIa3MUIbl, MMHMKOJbLA, HAHOKOJbLA WU NPOAYKTA
TLIP.

B HekoTOpBIX BapHaHTax OCYILIECTBJIEHUs HACTOSINEr0 H300peTeHHs] HYKJIEHHOBas
KHCJIOTA SABJIAETCS O4YMINEHHOW. B HEKOTOpBIX BapuaHTax OCYLIECTBJICHHUs HACTOSLIETO
U300peTeHns] HYKJIEMHOBYIO KHCJIOTY OUYHINAIOT METOAOM Ipeuunurauuu  (nanpumep,
nperunuranueit LiCl, npenunuTanmell CIUPTOM WM 3KBUBAJCHTHBIM CIOCOOOM, Hanpumep,
ONMUCAHHBIM B JAHHOM JOKyMeHTe). B HEKOTOpBIX BapHaHTaX OCYLIECTBIIEHHS HACTOSILIETO
n300peTeHs] HYKJIEHHOBYIO KHUCJIOTY OYHINAIOT XPOMATOrpauuecKUM METOIOM, TaKHUM Kak
metrox HPLC wiu 5KBUBaNIEHTHBIMI METOIOM (Hanpumep, OMUCAHHBIM B JAHHOM JIOKyMeHTe). B
HEKOTOPBIX BAPHAHTAX OCYLIECTBICHHS W300pPETEHUs] HYKJIEHHOBYIO KHCIJOTY OYHINAIOT KAk C
NOMOIIBI0 MeToaa npeuunurauuu (Hanpumep, npeuunurtarmu LiCl), Tak 1 ¢ TOMOLIBIO METONA
HPLC. B HEKOTOpBbIX BapHaHTaxX OCYLIECTBICHHsS HACTOSILIETO H300pPETEHUs] HYKIECHHOBYIO
KHCJIOTY OYHIIAIOT C TIOMOIIBIO TAHT€HIHAIbHON NpoTouHOo# ¢punsrpaunu (TFF).

Tunsl KIETOK

B HekoTOpbIX BapuaHTAaX OCYLIECTBJICHUS HACTOSINETO HM300pETeHHs  KJIETKa
npeacTaBisieT cOOOH MMMYHHYIO KJIETKY. B KOHTEKCTe JAaHHOTO JOKYMEHTA KUMMYHHAs KJIETKa)
O3Ha4aeT KJIETKY UMMYHHOHM CHUCTEMBbI, BKJIIOUasi, Hanpumep, mumbount (nanpumep, T-kneTky,
B-knerky, ecrectBernyro kinerky-kmmiep («NK-knerky» nm NKT-knerky mmm iNKT-knerky)),
MOHOIIUT, Makpodar, Ty4HYIO KJIETKy, AEHAPUTHYIO KJIETKy WIH TPaHYJIOLUT (Hanpumep,
HelTpodmi, 303uHOPpUI U Gazodmi). B HEKOTOPBIX BapuaHTaX OCYIIECTBJICHUS HACTOSIIIErO
U300peTeHust KJIeTKa MpencTaBisieT coOOi MEePBHYHYI0 HMMYHHYIO KJIETKy. B HeKoTophx
BapUAHTAX OCYLIECTBJICHUS HACTOSINETrO H300PETEeHNs KJIeTKa IMMYHHON CHCTEMbI MOXKET ObITh
BbiOpana uz CD3+, CD4+ u CD8+ T-knerok, peryastopubix T-knerok (Treg ), B-knerok, NK-
KJIeToK U aeHaputHbiX KieTok (DC). B HekoTOphIX BapuaHTax OCYLIECTBICHHS HACTOSIIETO
n300peTeHns MMMYHHAsl KJIETKa MpPEACTaBisieT COoOOH aJUIOTeHHYIO KJIETKy. B HekoTopbIx
BapPHUAHTAX OCYLIECTBJICHHs HACTOSILNEro M300pETEHHsI KJIETKa MPencTaBisieT coboil TumMQonur.
B HEKOTOpBIX BapuaHTAaX OCYLICCTBJICHUS HACTOSIIEr0 H300pPETEHUs] KIIETKA MPENCTaBIIAET
co0OW KJIETKYy aJanTHBHOTO WMMYHUTETa. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHHS
HACTOSIIEr0 M300peTeHust KieTka mpencrtasisier codoit T kmerky. B HekoTopbIx BapmaHTax
OCYIIECTBIIEHHSI HACTOSIIEr0 N300peTeHNs KJIeTKa npeacTanisier cobolt B kinerky. B HekoTopbIx
BapHUAHTaX OCYLIECTBJIICHUS HACTOSINETrO H300peTeHNs KIleTKa rpeacrasiser codoit NK-kieTky.

B  kxoHTekcre pmaHHOro  JOKyMeHTa noa  T-kJIeTkOH  NOHMMAETCsl  KIIETKa,
skcripeccupyromast T-knerounerii penentop («TCR», «aff TCR» mmu «ydo TCR»), omHako B
HEKOTOPBIX BapHaHTaxX ocyulecTByieHus1 HacTosero nzobperernss TCR T-kinetku moxkeT ObITh
TeHEeTHYECKU MOAM(DULINPOBAH sl CHUXKEHUS €r0 SKCIPECCUU (Hanpumep, myTeM IreHeTHIeCKOn
momudukarmu reHoB TRAC wummu TRBC), mostomy skcrpeccust Genka CD3 moker ObITh
NpUMEHEHa B KauecTBe Mapkepa il uaeHTHUKauuu T-KJIEeTKH CTaHZapTHBIMH METOAAMHU

nporouHoi uuromerpuu. CD3 mpencrasisier coOoit MyIbTHCYOBEAMHUYHBIA CUTHAJIBHBIN



65

kKomruieke, kotopslii accoruupyercst ¢ TCR. Takum obpaszom, T-knerka moxer 0003HA4YATHCS
kak CD3+. B HeKoTOpeIX BapHaHTaxX OCYLIECTBIIEHHs HacTosero muzodperenus T-kierka
MpeICTaBIsIeT CO0O0 KIIeTKy, akcnpeccupyrouyto mapkep CD3+ u mapkep CD4+ unu CD8+.

B HexoTOpbIX BapHaHTax OCYLIECTBJIEHMs HACTOSIIEro u3o0pereHuss T-KkieTka
skcrpeccupyer rimkonporenH CD8 wu, cnemoBarenbHO, mnpencrasisier coboir CD8+ mo
CTaH/IAPTHBIM METOAAM MPOTOYHOH IUTOMETPUH U MOXKET OBITh Ha3BaHA KIIUTOTOKCHYECKON» T-
KJIEeTKOH. B HEeKoTOphIX BapHaHTaX OCYIIECTBJEHUS Hacrosmero usooOpereHus T-kierka
skcnpeccupyer riukonporeuH CD4 wu, cnemoBatenbHo, mnpexacraBisier coboit CD4+ mo
CTaHAAPTHBIM METOAAM MPOTOYHOW LIUTOMETPUU U MOXKET ObITb Ha3BaHA «XeNnepHoi» T-
kietkoi. CD4+ T-xnerku moryt nuddepeHunpoBarbcs B MOAMHOXKECTBA M HasbiBaThes Thl-
kietkamu, Th2-knerkamu, Th9-knerkamu, Th17-knerkamu, Th22-knerkamu, T-perynsTopHbIMU
(«Treg») xnerkamm wmm T-pommukyasipaeiMu - xennepabiMu  kietkamu  («Tthy). Kaxnoe
noamMHoxkecTBO CD4+ Beimenser cnennuyeckue MUTOKUHBI, KOTOPBIE MOTYT BBINOJHSTH Kak
MPOBOCTIAIUTENbHBIC, TaK M MPOTHBOBOCIAJIHUTEIbHBIE (DYHKINH, (YHKIMH BbDKUBAHHS HIIH
3amuThl. T-KJI€TKH MOTYT OBITh BBIIENEHBI OT CyObekTa MeTonamu ceiekunu CD4+ i CD8+.

B HekOTOpBIX BapWaHTax OCYILIECTBICHHUs HAacCTosmero wusodpereHuss T KieTka
npenctasisier cobolt T kierky mamsitu. B opranmsme T-kiieTka maMsaTH CTaJKUBAETCS C
AHTUTeHOM. T-KJIETKM MaMsATH MOTYT pPacHojiaraTbCsi BO BTOPUYHBIX JIMM(POHUIHBIX OpraHax
(ueHTpanbHble T-KJIETKM MaMsATH) WIK B HEJABHO MHPUIMPOBAHHBIX TKaHAX (3(dexTopHble T-
KJIETKH mamsTh). T-kieTka mamsiTd MOKeT mpeactaBisith coboir CD8+ T-knerky. T-knerka
NmaMsITH MOKET TMpencTaBisite coboit CD4+ T-kierky. B KOHTEKCTe MaHHOTO AOKYMEHTa
«UeHTpanbHas T-kieTka NHaMATH» MOXKET ObITh OnpeneieHa Kak T-KjeTka, 3HaKkomas C
aHTUTeHOM, U, Hampumep, moxer skcmpeccupoatb CD62L u CD45RO. Ilentpanbhbie T-
KJIETKH NaMATH MOTyT ObITh 0OHapyskeHbl kKak CD62L+ u CD45RO+ ¢ moMomipio CTaHIapTHBIX
METOJOB MpPOTOYHOM LuTOMETpUH. LleHTpanbHble T-KIETKH NaMATH TAaKXKe 3KCHPECCUPYIOT
CCR7, nosromy moryt ObiTh OOHapyskeHbl kak CCR7+ ¢ MOMOIIBIO CTaHAAPTHBIX METOIOB
MIPOTOYHON LINTOMETPUH.

B koHTEKCTE TAaHHOTO AOKYMEHTa «PaHHsIsi CTBOJOBas T-kieTka maMsatiy (wim « Tscmy)
MoxeT ObIThb ompeneneHa kak T-kierka, skcnpeccupyromas CD27 u CD45RA
cnenoBarenpHO, sBisomascs CD27+ u CD45RA+, uro omnpenpensieTcsi Npu HCIOJIb30BaHUU
CTaHIAPTHBIX METOAOB NPOTOYHOHN mutoMerpuu. Tscm He skcmpeccupyer CD45S mzodopmy
CD45R0O, nosToMy npy OKpaLTMBAHUN HA 3Ty N30(pOPMY CTAHAAPTHBIMU METOJAMH MPOTOUYHON
nuromerpun Tscm B panpHelimem Oyner HasbiBaTbest CD45RO-. Takum obpaszom, CD45RO-
CD27+ xneTku Takke SIBJIAIOTCS pPaHHUMHU CTBOJNOBbIMM T-kjerkamu namstu. Knerku Tscm
nononHUTENbHO 3Kcnpeccupyror CD62L m CCR7, mostomMy uX MOXHO OOHApyXHThb Kak
CD62L+ u CCR7+ craHmapTHbIMH METOAAMM NMPOTOUHOHN LuTromeTpuu. bruio mokasaHo, 4To
paHHHE CTBOJIOBblE T-KJIETKM MaMsTH. KOPPEIUPYIOT C IOBBILIEHHONH MEPCUCTEHTHOCTHIO U
TEPaNeBTHUECKOH 3PPEKTUBHOCTHIO MPENapaToB KIETOYHON TepanH.

B HekoTOpbIX BapuaHTAaX OCYLIECTBJIEHHS HACTOSINETO HM300peTeHHs  KJIETKa

npenctasisier coborr B kimerky. B koHTekcTe naHHOro nokymenra «B-kxierka» Moxker ObITh
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orpernieNieHa Kak KjeTka, kotopas skcrnpeccupyer CD19 w/unu CD20 n/unm 3pensiit anTuren B-
kietok («BCMAY), u, cnenosarenbHo, B-knerka npencrasisier coboit CD19+ w/umm CD20+,
w/umn BCMA+, yTo ompenensercsi NMpU HMCIONb30BAHUM CTAHAAPTHBIX METOAOB INMPOTOYHOMN
HUTOMETpUM. B-KkieTka Taroke siBisiercs orpuuartenbHoil no CD3 u CD56, uyro ompenensiercs
IPU UCMOJNBb30BAHUM CTAaHAAPTHBIX METOAOB MPOTOYHON LUTOMETpPUM. B-kjeTka MoxeT
IPECTABISITh COOOH TIA3MATUYECKYIO KIIETKY. B-KiieTka MokeT npeacTaBisiTh coOoi B-kieTky
namsTi. B-kjieTka MOXKeT NpeAcCTaBiIsATb COOOW «HAuBHYKO» B-kietky. B-kimerka Mmosker
NpeacTaBisiTh coboit IgM+ wuaum umerh penentop B-KJI€TOK ¢ MEePEKIHOYEHHBIM KJIACCOM
(nanpumep, 1gG+ nnu IgA+).

Bxmouens! kierku, npumensiemble B Tepanuu ACT, Takue Kak Me3eHXUMAaJbHbIE
CTBOJIOBBIE KJIETKHU (Hanpumep, BbIIEICHHBIE U3 KOCTHOro Mo3ra (BM), nepudepudeckoit kpoBu
(PB), mnanentsl, nmynoBuHbl (UC) mwin »KUPOBOH TKAHU), T€MOIIOSTUYECKHUE CTBOJIOBBIE KIIETKH
(HSC; nanpumep, Boinenennsie us BM), MOHOHYKJI€apHbIE KIETKH (Hanpumep, BbIACICHHbIE U3
BM wmu PB); sanorenuanbubie kietku-npenmecrseHHuku (EPC; Beinenennsie u3 BM, PB u
UC); nepsHbie ctBOJOBBIe KieTku (NSC), mumbanbhbie cTBOnoBble kietku (LSC); wmm
TKaHecTieUn(puIecKne MepBUYHbIE KJIETKU WM KieTkw, nonydeHable n3 Hux (TSC). Knerkw,
npuMmeHsemble B Tepanuu  ACT,  JONONHUTENBHO  BKIIOYAIOT  HUHAYLHUPOBAHHBIE
IUTFOPUIIOTeHTHBIe  cTBONIOBBIe  KJeTku (1IPSC), koTopple MOXXHO HWHAyUMPOBATH IS
mudepeHIMPOBKN B APYTH€ THUIIBI KIETOK, BKJIOYAs, HANPUMEDP, OCTPOBKOBBIE KJIETKH,
HENPOHBI U KJIETKH KPOBHU; IJIa3HbIE CTBOJIOBbIE KJIETKHU, IJIFOPUIIOTEHTHbIE CTBOJIOBBIE KJIETKHU
(PSC); smbOpuonansubie cTBOosoBbIe KieTku (ESC); kneTku ansd TpaHCIUIAaHTALMK OPTaHOB WJIH
TKaHEW, Takue KaK OCTPOBKOBbIE KJIETKH, KapAUOMMOLUTBI, KJIETKH LIUTOBUIHOW >KENe3bl,
TUMOLIUTBI, HEUPOHAJIbHBIE KJIETKU, KJIETKU KOXKH, KJIETKU CETYaTKU, XOHIAPOLMUTHI, MUOLUTHI U
KEePaTUHOLUTBL

B HekOTOpbIX BapuaHTaX OCYIIECTBIEHUS HACTOALIEr0 M300peTeHHs  KJIeTKa
npeAcTaBisieT coOOM YEeIOBEUECKYH0 KJIETKY, Hampumep, KIEeTKy cyObekTa. B HEKOTOpbIX
BAPHUAHTAX OCYLIECTBJICHHS HACTOSINEro M300pETEHHs KJIETKY BBIIENSIOT y YeJIOBEeKa, TaKOTo
KaK YeJOBEK-JOHOP. B HEKOTOPBIX BapHaHTax OCYIIECTBJICHUS HACTOALIETO H300pEeTEHHs
KJIETKY BBIIENSAIOT U3 uenoBeueckux HoHOpHbIX PBMC wunm neiixkonakoB. B HekoTOpbIX
BAPHUAHTAX OCYIIECTBJICHUS KIJIETKAa IOJYYalOT OT CyOBEKTa € MATOJOTMYECKHUM COCTOSIHUEM,
HapyuieHneM Wi 3a0oneBaHHeM. B HEKOTOpPBIX BapHaHTax OCYIIECTBICHUS HACTOSIIETrO
n300peTeHNsI KJIETKY MOJYYarT OT YeJIOBEKa-A0HOpa ¢ BUpycom JmmuteiiHa-bapp (<kEBV»).

B  HEKOTOpbIX BapuaHTAaX OCYLIECTBJIEHHS] HACTOSINETO HM300peTeHHs  KJIETKa
NpeAcTaBsieT COoOOW MOHOHYKJICAPHYIO KJIETKY, HampuMmep, W3 KOCTHOTO MO3ra WM
nepudepuieckoil KpoBH. B HEKOTOPBIX BapUaHTaX OCYIIECTBJICHUS HACTOSIIETO M300pETEHHs
KJIETKA MPENCTaBIsieT cOOOH MOHOHYKIJICAPHYIO KJeTKy nepudepudeckoii kposu («<PBMCy»). B
HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS HACTOALIErO M300PETeHUs KIIETKa MPECTABISET COOOH
PBMC, wnanpumep, numpOLUT WIM MOHOLMT. B HEKOTOpBIX BapHaHTaX OCYIIECTBIICHUS
HACTOSIIEr0 M300peTeHHs] KJIEeTKa MNpenacTaBisieT coOol mmMdonur nepudepruueckoil KpoBH
(«PBL»).
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B HekOTOpBIX BapuaHTaX OCYLIECTBICHMS HACTOAILIET0 M300peTeHHss CrocoObI
OCYLIECTBJISIFOTCA €X Vivo. B KOHTEKCTe JaHHOrO JOKYMEHTA «ex Vivo» OTHOCHUTCS K METOAY in
Vitro, TIpU KOTOPOM KJIETKY MOXHO IEePEHOCUTb cyObekTy, Hanpumep, B Bune tepanuu ACT. B
HEKOTOPBIX BAPHAHTAX OCYLIECTBJIEHHS HACTOSIIErO M300pETeHUs METOM ex Vivo NPECTaBIsAeT
co0OM METON in Vitro, BKIIIOYAIOIINHN KJIETKU WIN MONYJIIUIo kieTok s Tepanuu ACT.

B  HeKOTOpbIX BapuaHTaX OCYIIECTBJEHHS HACTOALIEr0 M300peTeHHs  KJeTKa
NOJJEPKUBAETCST B KyJbType. B HEKOTOpPBIX BapuaHTax OCYLIECTBJICHUS HACTOSLIETO
u300peTeHNs] KJIETKY MEepeCaKMBAIOT MALHEHTY. B HEKOTOpPbIX BapHUaHTAaX OCYLIECTBICHHUS
HACTOSIIIEr0 H300PETEHHS KIIETKY yIAJS0T y CyObeKTa, FeHETUYECKH MOTU(PHUIIHPYIOT ex Vivo, a
3aTeM BBOAAT OOpaTHO TOMYy K€ TWAaUMEHTy. B HEKOTOpPBhIX BapHaHTaX OCYIIECTBIICHUS
HACTOSIIETO HM300peTeHHst KJIETKY VAASIIOT W3 OpraHu3Ma CcyObekTa, TIe€HETUYEeCKH
MOIU(PHUIHPYIOT ex Vivo, a 3aTeM BBOAAT CYOBEKTY, OTIMYHOMY OT CYyOBEKTa, H3 KOTOPOrO OHA
ObLIa yaneHa.

B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUS HACTOSIIETO H300PETEHHS KJIETKA POUCXOIHUT
U3 KJIETOYHOH IMHUM. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS HACTOSILNEro H300peTeHHs
KJIETOYHYIO JIMHUIO TOJy4aroT OT 4ejoBeka. B HEKOTOpbIX BapHaHTax OCYILECTBICHMUS
HACTOSLIEr0 W300pEeTeHUsT KJIETOYHAsl JIMHUS TPEACTaBJsieT CcoOoil  muM¢poOIacTOnIHYO
kierounyro JmHuKO («LCL»). Knerka moker ObITh KPHOKOHCEPBHPOBAHA M Pa3MOPOKEHA.
Knerka morna panee He MOABEPraTbCsi KPUOKOHCEPBALIMH.

B HEKOTOPBIX BapHaHTaX OCYINECTBJICHHUS HACTOSINETO N300PETEHHS KJIETKA POUCXOIUT
u3 OaHka KJIeTOK. B HEKOTOpBIX BapHaHTaX OCYLIECTBIIEHHS HACTOSALIETO M300PETEHHs KIIETKY
TeHEeTHYECKH MOAU(DHULUPYIOT, a 3aTeM IEPEHOCAT B OaHK KJIETOK. B HEKOTOpBIX BapHaHTax
OCYLIECTBJICHHST HACTOSALIETO H300PETeHUs] KJIETKY YAALIIOT U3 OpraHu3Ma CyObekTa,
TeHETHYECKN MOAMMULHPYIOT eXx Vivo, U TIePeHOCAT B OaHK KJIETOK. B HEKOTOpBIX BapuaHTax
OCYLIECTBJICHHsT HACTOSINEro M300pEeTeHUS] TeHEeTHYeCKH MOAMMUIMPOBAHHYIO MOMYJISALIHUIO
KJIETOK TMEPEeHOCIT B OaHK KIJIETOK. B HEKOTOPhIX BapHaHTaX OCYLIECTBICHHS HACTOSIIIETO
n300peTeHNs] TeHETHYECKH MOTU(PHUIIMPOBAHHYIO MOMYJISILIHI0O UMMYHHBIX KJIETOK MEPEHOCAT B
OaHK KJIeTOK. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHUS HACTOALIETO H300PETEHHS T€HETUYECKH
MOIU(PHUIMPOBAHHYIO TMOMYJSIIUI0 HMMYHHBIX KJIETOK, COAEPIKALIYH) TEpPBYID U BTOPYIO
CyOmonyJsIuY, TEPEHOCAT B OaHK KJIETOK, P 3TOM IepBasi U BTOpasi CyONONMyIISILUY UMEIOT T10
MEHbBILIEH Mepe OAHy OOLIyI0 TeHETHYEeCKYI0 MOAU(UKAIMIO W 1O MeHbIIEH Mepe OIHY
OTJIMYAIOINYIOCS] TEHETUYECKYI0 MOIH(DUKALIUIO.

B HEKOTOpBIX BapuaHTax OCYLIECTBJICHUS HACTOSINEro M300peTeHust T-KIeTKy
AKTUBUPYIOT MYTEM IOJMKIOHAIBHOW aKTUBALMH (MM IIOJHMKIIOHAJIBHON CTUMYJISILUNY) (2 He
aHTUTeHCTIEN(PUUECKONH CTUMYJISILKHK). B HEKOTOPBIX BapuaHTaxX OCYIIECTBICHHS HACTOSIIETO
n3zo0perenust T-xieTky aktuBupyroT crumymsinnen CD3  (nanmpumep, mnpenoctaBieHHEM
antutena aHtu-CD3). B HeKOTOpPBIX BapMaHTaX OCYINECTBIEHUS HACTOsIIEro m3odperenus T-
KJIEeTKY akTuBupyroT crumyssinuein CD3 u CD28 (nanpumep, npenocTaBieHueM aHTUTENA aHTH-
CD3 u anturena antu-CD28). B HeKkOTOpBRIX BapuaHTaX OCYIIECTBJICHUS HACTOSINETrO

n300pereHust T-kneTky akTUBUPYIOT C UCHOJIb30BAHUEM T'OTOBOTO K HCIIOJIb30BAHHUIO PEareHTa
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s aktuBauuu T-xaetku (nanpumep, nocpenctsom ctumyssinun CD3/CD28). B HekoTOpbIX
BApPUAHTAX OCYIIECTBJICHUS HACTOSIIEro H300pereHus: T-KIeTKy akTHBHPYIOT MOCPEICTBOM
crumyssinun - CD3/CD28,  obecneunBaemoil  rpaHyjgamMu. B HEKOTOpBIX  BapHaHTax
OCYIIECTBIICHHS] HACTOALIETrO M300peTeHus T-KIeTKy akTUBUPYIOT MOCPEACTBOM CTUMYJISALUH
CD3/CD28, npu 5TOM O1H WK 0OJbLIee KOJINIECTBO KOMIIOHEHTOB SIBJISIFOTCSI PACTBOPHUMBIMU
WU OOWH WK OOoJbliIee KOJMYECTBO KOMIIOHEHTOB CBSI3aHBI C TBEPAOH NMOBEPXHOCTBHIO
(nanpumep, TNAHIIETOM WU TPaHyJION). B HEKOTOPBIX BapHaHTaxX OCYIIECTBIIEHUS HACTOSIIErO
nu3o00pereHust T-KJIETKy aKTUBUPYIOT aHTHI€H-HE3aBUCUMBIM MUTOT€HOM (Hanpumep, JTEKTUHOM,
BKJIFO4asi, Hanpumep, koukaHaBaiuH A («ConAx») nimu PHA).

B HEKOTOpBIX BapHaHTaX OCYIIECTBJIEHHUs] HACTOSALIETO M300pETeHUs sl akTUBauuu T-
KJIETOK HCIOJB3YIOT OAMH WM OOJiblIee KOJMYeCTBO LUTOKMHOB. [l aktuBaumu T-kieTok
npemiaraercss 1L-2. B HEKOTOpBIX BapWaHTaX OCYINECTBJCHHS HACTOSIIErO H300peTeHUs
LUTOKUH(BI) JUIl aKTUBALMH T-KJIETOK MPEACTaBIsIeT COOOH LIUTOKWH, KOTOPBIH CBSI3bIBAETCS C
perenitopoM o0rei ramma-uenu (yc). B HEKOTOpBIX BapuaHTaX OCYIIECTBIICHUS HACTOSIIETO
n300peTeHust UIsl aKTHBAUWMU T-KJIETOK W/WIM Ui TIOBBIICHUS BBDKHUBAEMOCTH T-KJIETOK
npemiaraercst 1L-2. B HeKOTOpBIX BapuaHTaX OCYLIECTBJICHHS HACTOSIIErO M300pETeHHs IS
aktuBauuu T-knetok npemnaraercs [L-7. B HEKOTOPBIX BapUaHTaxX OCYLIECTBIICHHUS] HACTOSIIIETO
n3o0pereHust g aktuBaumu T-kietok mnpemnaraercst 1L-15. B HekoTOpbIX BapuaHTax
OCYIIECTBJICHUS] HACTOSIIErO M300peTeHust sl aktuBauuu T-kimetok mpermmaraercs IL-21. B
HEKOTOPBIX BapUAHTAaX HACTOSINEro H300pEeTeHus AN aKTUBALMMU T-KJIETOK Ipeiaraercs
KOMOWHALNS UTOKUHOB, BKJItouasi, Hanpumep, IL-2, IL-7, IL-15 w/wmum IL-21.

B HekoTOpbIX BapMaHTax OCYLIECTBIEHMs HACTOSIIEro u3o0pereHust T-KkieTka
AKTUBUPYETCs] MyTEM BO3AEHCTBHs Ha KJIETKY aHTUT€HA (CTUMYJSILIMA aHTUreHoM). T-kieTka
AKTUBUPYETCS aHTUIE€HOM, KOTJla aHTUIEH IPEACTABJICH B BUAE MENTUAA B MOJIEKYJIE TJIABHOIO
komiutekca rucrocoBmectumoctd  («MHC») (xommieke «mentun-MHC»). PoncreeHHbIH
AHTUTeH MOJKET OBbITh IPEACTaBJIeH T-KJIeTKe MyTeM COBMECTHOTO KyJIbTUBUPOBAHMS T-KJIETKH C
AHTUTCHIIPECTABISIOICH KieTkoW (pumepHON KIETKOH) W aHTUreHOM. B HEKOTOPBIX
BApPMAHTAX OCYLIECTBJICHHs HACTOSINEro u3o0pereHus: T-KJIETKy aKTHBHUPYOT MyTeM
COBMECTHOT'O KYJIbTUBHPOBAHMS C AaHTHI'CHIIPEICTABISIONIEH KJIETKOH, B KOTOPYIO ObLI BBEIEH
aHTUreH. B HEKOTOphIX BapHMAaHTaX OCYLIECTBIIEHHMsS] HACTOSILIEr0 H300peTeHus B
AHTUTCHNPE3EHTUPYIOIIYIO KJIETKY BBOJUJIN MENTU] AHTUT€HA.

B HekoTOpBIX BapuaHTaX OCYLIECTBJICHUS HACTOSINEro n300pereHus: T-kieTka MOXKeT
OBITh aKTMBHPOBaHA Ha CPOK OT 12 1no 72 yacoB. B HEKOTOpPBIX BapHaHTax OCYILECTBIICHHS
Hacrosimero n3obperenus: T-kieTka MoKeT ObITh aKTUBHPOBaHA Ha CPOK OT 12 o 48 yacos. B
HEKOTOPBIX BapHAaHTaX OCYLIECTBJICHHs HACTOSIEro uzodperenuss T-kieTka MOXKET OBITh
aKTUBUPOBaHa Ha CpOK OT 12 no 24 wyacoB. B HEKOTOpPBIX BapuaHTaX OCYLIECTBICHUS
Hacrosimero n3obperenus T-kinerka MokeT ObITh aKTUBHPOBaHA Ha CPOK OT 24 no 48 yacos. B
HEKOTOPBIX BapHAHTaX OCYLIECTBIIEHUs HACTOsIero uzobperenus T-kieTka MOKeT OBITh
aKTUBUPOBaHa Ha CpPOK OT 24 n0 72 4acoB. B HEKOTOPBIX BapuUaHTax OCYLIECTBJIECHUS

HACTOSIIEro n3o0pereHus T-kieTka MOXKeT ObITh aKTMBHPOBAaHA HA CPOK, COCTABILIOIUN 12
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4acoB. B HEKOTOpBIX BapuaHTaxX OCYLIECTBJIEHUs HACTOSIIEro nm3oOpereHus: T-kieTka MOXeT
OBITh aKTHUBHPOBAHA HA CpPOK, cocTaBmomuil 48 wacoB. B HEKOTOpBIX BapuaHTax
OCYIIECTBIICHHsI HACTOSINEro u3o0pereHuss T-kierka MOKeT ObITh AKTUBHPOBaHA Ha CPOK,
COCTaBJIAKOLIUN 72 Yaca.

XoTsi n300peTeHHss ONMUCAaHbl B CBSI3U C NPOMJUIIOCTPHPOBAHHBIMU BapUAHTAMU HX
OCYLIECTBJICHHSI, TIOHSTHO, YTO OHU HE MPEAHA3HAUEHbI JUI OPAaHMYEHUS] H300pETEeHHsI STUMHU
BapUaHTaMM OcyliecTBieHHs. Harporus, HacTosImee n300peTeHne mpeIHa3HaveHo Uil 0XBara
BCEX aJbTEPHATUB, MOAM(DUKALMN M SKBUBAJCHTOB, BKJIIOYAs SKBUBAJIECHTHl KOHKPETHBIX
NPU3HAKOB, KOTOPBbIE MOTYT OBbITh BKJIIOYEHBI B M300pETEHHE, KaK OMPEACTICHO B MPUJIAraeMon
dbopmyie u300peTeHusl.

Kax BblmenpuBeneHHoe oOmiee omucaHWe, Tak M TOAPOOHOE OMHCAHUE, a TaKXkKe
CIIEAYIOIINE TIPUMEPBI SIBISIIOTCS TOJBKO WJUTIOCTPATUBHBIMH W TOSICHUTENBHBIMA M HE
OrPaHUYMBAIOT HACTOALIEe H300peTeHHe. 3aroJiOBKU pa3[esioB, HCIOJNb3YEMblE B ITaHHOM
IOKYMEHTE, TMpeOHAa3HAuUeHbl TOJbKO ISl OPraHW3aLHOHHBIX LeNeld M He JIOJDKHBI
paccMaTpuBaThCs Kak OrpaHHMYUBAIOINE O0BEKT N300peTeHNsI KakuM-Jr00 obpazom. B ciydae,
ecnu J1r00ast TUTepaTypa, BKIFOYCHHAS MOCPEICTBOM CCBUIKH, TIPOTUBOPEUHT JIFOOOMY TEPMHUHY,
OTPENeIEHHOMY B JIaHHOM OIMCAHWH, TEPMHH, NMPUBEIEHHBI B JTAaHHOM ONHCAHUU, SBISIETCS
npeBaUPYOINM. Bee muana3oHsl, yka3aHHbIE B 3a5BKE, OXBATHIBAIOT KOHEUHBIE TOUKH, €CJIN He
yKa3aHO UHOE.

Omnpenenenus

Crnenyer OTMETHUTh, YTO, KaK MCIIONIB3YETCS B JAHHOH 3asiBKe, (POPMbI €AMHCTBEHHOTO
YHCia BKIFOYAIOT CChUIKY HA MHOXKECTBEHHOE YHCJIO, €CJIM B KOHTEKCTE SIBHO HE YKa3aHO WHOE.
Takum oOpa3om, HanmpuMep, CCbUIKA HAa «KOMIIO3ULMIO» BKIIIOYAET MHOXECTBO KOMITO3HLIUH, a
CChUIKA Ha KJIETKY» BKJIFOYAET MHOXECTBO KJIETOK M TOMY NojaoOHoe. Mcronb30BaHue «HIT»
SIBJISIETCS] BKIIFOUAIOIIUM U O3HAYAET «W/WJINY, €CIIH He YKa3aHO NHOE.

Ecnu cneumanbHO HE yKa3aHO B TPUBEACHHOM BBbIIE ONMHCAHUH, BapHAHTHI
OCYIIECTBJICHHsSI B OMUCAHHMH, KOTOpPBbIC CONIEPKAT «COAEpIKALINE» pPA3TUYHbIC KOMIIOHEHTBHI,
TAKXKE PACCMATPUBAIOTCS KAaK «COCTOSIUE H3» WM «COCTOSIIIME TIO CYIIECTBY H3»
NEPEYNCIICHHBIX KOMITOHEHTOB, BAPHAHTBHI OCYIIECTBJICHUS] B OMMCAHUH, KOTOPBIE COAEPIKAT
«COCTOSIIIMH U3» Pa3IMYHBIX KOMIIOHEHTOB, TAKXKE PACCMATPHUBAIOTCS KaK «COAEPIKALINE» MU
«COCTOSIIIME MO CYLIECTBY H3» IMEPEUUCIEHHBIX KOMIIOHEHTOB, BAaPHAHTBI OCYIIECTBJICHUS B
OIHCAHNHU, B KOTOPBIX TOBOPHUTCS «0» PA3JIMYHBIX KOMIIOHEHTAX, TAKXKE PACCMATPHUBAIOTCS KaK
«B» TIEPEUUCIICHHBIX KOMITOHEHTAaX; M BAapPHAHTbl OCYINECTBICHUS B OIMCAHWUHU, KOTOPBIE
NOBTOPSIFOT  CJIOBA COCTOSIIIME IO CYLIECTBY HW3» PA3JIMYHBIX KOMITIOHEHTOB, TaKXKe
paccMaTPUBAIOTCS KaK «COCTOSIINE M3» UM «COIEpIKaIne» MepedrcIeHHbIe KOMIIOHEHTHI (3Ta
B3aMMO3aMEHSIEMOCTh HE TMPHUMEHSETCS K HCIIOJNb30BAHUI0 STHUX TEPMUHOB B (opmyle
n300peTeHNs ).

UncnoBble aManma3oHbl BKIKOYAIOT B cedsd UWCHa, ONpEeAeNsioliNe TUara3oH.
Hsmepsiemble U U3MEpUMBIE 3HAUEHHS] CUMTAIOTCS NMPHUOIM3UTENBHBIMU C YYETOM 3HAYaIINX

udp U omuOKH, CBA3aHHON C M3MEpeHHeM. B KOHTeKcTe MaHHOH 3asBKH TEPMHHBI «OKOJIO» U
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«TPpUOIM3UTENTHHO» HMMEIOT CBOM 3HAYEHUS, TMOHSATHBIE B JAHHOW OOJIACTH, HCIOJIb30BAHUE
OJTHOTO IO CPABHEHHIO C APYTUM He 0053aTENbHO MOAPa3yMeBAET Pa3HYIO 00IaCTh MPUMEHEHHS.
Ecnu He ykazaHo uHoe, 1 pbl, HCHOIb3yEeMble B JaAHHOM 3asBKe, C WK 0e3 MoAN(pULINPYIOIIEro
TE€PMHHA, TAKOTO Kak "0Koyo" uiay "mpuOIN3UTENbHO", ClieNyeT OHUMATh KaK OXBAThIBAIOIINE
OOBIYHBIE PACXOXKACHUS W/HMIM KOJeOaHUs, KOTOpble MOTYT OBITh OLICHEHBI CIIELHAIHCTOM B
COOTBETCTBYIOIIEH OOJNACTH TEXHUKH. B HEKOTOPBIX BapHaHTAaX OCYINECTBIICHHS HACTOSIIETO
N300peTeHNs] TePMUH «IPUOIMZUTENBHO» MM «OKOJO» MOXKET OTHOCHTHCS K AHANa30HY
3HAYEHUH, KOTOpBIe MmonaaarT B npenenbl 25%, 20%, 19%, 18%, 17%, 16%, 15%, 14%, 13%.,
12%, 11%, 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 1%, 0,5%, 0,1, uiu mMeHee B MHOOYIO
CTOpOHy (0OJbIIE WM MEHbIIE) OT YCTAHOBJIECHHOI'O STAJIOHHOTO 3HAYEHHS, €CJIM HE YKa3aHO
WHOE WJIM WHOE HE OYEBHIHO M3 KOHTEKCTa (32 MCKIIOYEHHEM CJIy4aeB, KOTZla TaKOE YHUCIIO
npesbimano 661 100% OT BO3MOXKHOTO 3HAUEHUS]).

B KkoHTekCTe MAaHHOrO JOKYMEHTa TEPMUH «IPHUBEIEHHE B KOHTAaKT» O3Ha4aeT
yCTAHOBJIEHHE (PU3NYECKOH CBSA3M MEXKAY ABYMsI WJIH OOJBIINM KOJHYECTBOM OOBEKTOB.
Hamnpumep, npuBeneHne B KOHTAaKT KJIETKM MIIEKOIMUTAIOLIEr0 C KOMIIO3MIMEW HaHOYaCTHUI]
O3HAayaeT, 4YTO KJeTKa MJIEKOMMUTAIOIEro M HAHOYACTHLA AOCTUTAIOT B3aUMOJEHCTBUs IpPU
¢usnveckom konTakTe. CriocoObI MPUBENEHNUS B KOHTAKT KJIETOK C BHEITHUMH OOBEKTaMHU Kak in
VIVO, TaK M €X ViVO XOPOIIO U3BECTHBI B 00nactu ouonoruu. Hampumep, nmpuseneHne B KOHTaKT
KOMIIO3UIIMM  HAHOYACTULl U  KJIETKM  MIJIEKONHUTAIOINEro, pacHOJIOKEHHOM  BHYTPH
MJIEKOIUTAIOLIETO, MOXXHO OCYIIECTBJISAT PA3JIMYHBIMH IyTSIMH BBEACHUS (Hampumep,
BHYTPUBEHHBIM, BHYTPUMBIIIEYHbIM, BHYTPUKOXKHBIM M TIOAKOXKHBIM) M MOXET BKJIIOYATh
pas3MyHbIe KOJMYECTBA KOMIO3ULMNM HaHOUacTull. bojee TOro, KOMNo3uuys HAaHOUACTHUL] MOXKET
KOHTaKTHPOBATh ¢ 00JIee YeM OTHON KJIETKOW MIIEKOIHTAIOIIETO.

B KOHTEKCTe NaHHOTrO JOKYMEHTa TEPMUH «JJOCTaBKa» O3HA4aeT o0ecreyeHne BeIecTBa
B HeoOxomuMoMm Mmecte. Hampumep, moctaBka TepameBTUUECKOrO W/WIM NPO(UIAKTUYECKOTO
CpeacTBa CyOBEKTY MOJKET BKJIFOYATh BBEIACHHE CYOBEKTY KOMIO3MLIMUA HAHOYACTHIL, BKJIIOUAs
TEPANeBTHUECKOEe W/WIU  NPOPUIAKTUYECKOe CPEACTBO  (Hampumep, BHYTPUBEHHBIM,
BHYTPUMBIIIEUHbIM, BHYTPUKOXXHBIM MJI TOJKOXHBIM IyTeM). BBeneHHe KOMITO3ULIUH
HAHOYACTHUL] MJIEKONMHUTAIOIEMY WM B KJIETKY MJEKOMMTAIOLEr0 MOXKET BKJIIOYATh
KOHTAKTUPOBAHUE OJHON MJIM HECKOJBKUX KJIETOK C KOMITO3ULIMEH HAaHOYACTHULI.

B kOHTEKCTE TaHHOTO TOKYMEHTa TEPMHH «3((HEKTUBHOCTb HHKAICYJSILII) OTHOCHTCS
K KOJIMYECTBY TEPANEBTHYECKOTO W/MJIM NMPOPUIAKTHYECKOTO CPEICTBA, KOTOPOE CTAHOBUTCS
YacThIO KOMIIO3MLMU HAHOYACTUL, MO OTHOIICHHIO K HAYaJbHOMY OOIIEMYy KOJHUYECTBY
TEPANEeBTHYECKOTO /MM MPOQPIIAKTHIECKOTO CPECTBA, MCIONb3YeMOro MpH MPUTOTOBICHUN
KOMIIO3WIIMK  HaHowacTtul. Hampumep, ecimu 97 Mr  TepameBTUYECKOTO  W/MIH
POPUIAKTHIECKOTO CPECTBA HHKATICYJTUPOBAHO B KOMIO3HUIMIO HAaHOYACTHI 13 o0mux 100 mMr
TEPANeBTHYECKOTO W/MIN MPOPUIAKTUIECKOTO CPEACTBA, MEPBOHAYAIBHO MPEIOCTABIEHHBIX B
KOMITO3ULINIO, 3((PEeKTHBHOCTD MHKAICYJSILMA MOXKET COCTaBiATh 97%. B KOHTEKCTE MaHHOTO
JOKYMEHTa TEpMUH «HUHKAINCYJSILUS» MOXKET OTHOCUTBCA K TIOJHOW, 3HAYUTENbHON WU

YaCTUYHOM KaICyJSILUH, OTPAHUUEHHIO, OKPY)KEHUIO WM 3aKTIOUEHHUIO B O00JIOUKY.
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B KOHTEKCTe HNAaHHOTO MOKYMEHTa TEePMUHBI «3(P(PEKTUBHOCTh pPEIAKTUPOBAHUSY,
IPOLEHT PEeAAKTUPOBAHUY), «3((PEKTHBHOCTD YAAJNECHUS» U KIPOIEHT YIAICHUS» OTHOCSITCS K
o0ImeMy KOJWYECTBY CUHUTHIBAHMM IOCJIENOBATENbHOCTH CO BCTABKAMHM WM JEJELUSIMHU
OTHOCUTENIbHO  O0IINero  KOJWYeCTBA  CUMTBIBAHUN  rocnenoBaTenpbHOCTH.  Hampumep,
3¢ (eKTUBHOCTD PEAAKTHUPOBAHUS B LIEJIEBOM MECTe 'eHOMa MOXKHO U3MEPUTh IyTEeM BbIIEIECHUS
U cexBeHupoBaHus reHoMHoON JIHK niist BbIABIEHUS Hajdu4usl BCTABOK U AeNELUl, BHECEHHBIX
NpU  PEeNakTHPOBAHMH TE€HOB. B HEKOTOPBIX BapHaHTAaX OCYINECTBICHHS HACTOSIIETO
u3o0pereHus: 3(G(GHEKTUBHOCTb PENAKTUPOBAHUS M3MEPSIOT KaK MMPOLIEHT KJIETOK, KOTOpbIE
Oonbiie He comepskar red (Hanpumep, CD3) nocne 00paboTKH, MO OTHOLIEHHIO K YUCITY KJIETOK,
KOTOpbIE MEPBOHAYAIBHO COAEpIKaU 3TOT reH (Hanpumep, CD3+ kietok).

B KOHTekcTe MaHHOTO JOKYMEHTAa TEPMHH «HOKAAYH» OTHOCUTCS K CHHYKEHUIO
SKCIPECCHH KOHKPETHOTO MponykTa reHa (Hampumep, Oenka, MPHK wmu oboux). Hoknayx
Oellka MOKHO U3MEPUTh MyTEM OINpeaeNieHus: OOMEero KJIeTOYHOro KojimdecTsa Oenka B o0pasile,
TaKOM KaK TKaHb, KUIKOCTb WJIM KJIETOYHAsl MOMyJsiiusi. Ero Tak:ke MOXKHO M3MEPUTh MyTEM
U3MEpPEHUs CypporaTa, Mapkepa Uik akTuBHOCTH Oenka. CriocoObl nu3mepenust HoknayHna MPHK
U3BECTHBI U BKJIIOUaroT aHanu3 MPHK, BeiieneHHON 13 mpeacTaBisitomero narepec oopasma. B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHHUsS HACTOSILNErO HW300pPETeHUs] «HOKIAyH» MOJXKET
OTHOCHUTBCSI K HEKOTOPOH IOTepe 3KCIPECCHH KOHKPETHOrO MPOAYyKTa TI'eHa, Hampumep, K
YMEHBLICHUIO KonudecTBa TpaHckpuOupyemoir MPHK wnnm yMeHbIneHHro kojmuecTBa Oenka,
SKCIIPECCUPYEMOTO TOMYJIIHEN KIETOK (BKIIOYAst in vivo TOMYJSALNHN, TAKHE KaK T€, KOTOphIE
OOHAPYKUBAKOTCS B TKAHSX ).

B koHTEKCTE NaHHOrO JOKYMEHTa TePMHH «HOKAyT» OTHOCHUTCS K IOTEPE 3KCIPECCHU
OINpENEIEHHOr0 TIeHa WM OIpeneleHHoro Oenka B kierke. HokayT MOXHO HW3MEpUTH,
HarpuMep, MyTeM OmNpeneneHust OOMero KJIETOYHOro KOJIMYecTBa Oeslka B KIIeTKE, TKaHU WU
MOMYJISIUK KJIETOK. HokayT Takske MOKHO OOHApyKuUThb, HANpPUMEP, HA YPOBHE T'€HOMA WJIH
MPHK.

B KOHTEKCTe HAHHOTO JOKYMEHTa TEepMHUH «OHMOpasjaraeMblil» HUCIONb3YeTCs IS
00O3HAYEeHHsT MATEpUAJIOB, KOTOpbIC IPH BBEJEHHH B KJICTKU Pa3pPYLIAOTCS KJIECTOYHBIMH
MeXaHu3MaMu (Hanpumep, HEepMEHTATUBHON nerpafanueil) Wik THAPOJH30M Ha KOMITOHEHTBI,
KOTOpbIE KJIETKH MOTYT TOBTOPHO HCIIOJIb30BaTh WM YTHJIM3UPOBATh O€3 3HAYMTEIBHOTO
TOKCHYECKOTO BO3JeHCcTBUA() Ha KIeTkH. B ompeneneHHBIX BapHaHTaX OCYIIECTBICHUS
HACTOSIIETO M300pETeHHsT KOMIIOHEHTBI, O0pasyroIluecs: NMpPU pa3jioKeHHH OHOopas3iiaraeéMoro
MaTepHaja, He BBI3bIBAIOT BOCIMAJIECHUS W/WIN Apyrux HeOmaronpuatHbeIX 3¢dexros in vivo. B
HEKOTOPBIX  BApUAHTAaX OCYILIECTBIEHHs OHOpas3jaraéMble MaTepUasbl  PaCIIEIUITIOTCS
(bepMeHTaTUBHO. B ambTepHATUBHOM WM JOMOJHHUTEIFHM BapHaHTE, B HEKOTOPHIX BapHUaHTaX
OCYIIECTBIIEHHs] HACTOSIIIEr0 M300peTeHHsl OMopasiaraeMble MaTe€pHajbl Pa3pyLIAOTCsS MyTeM
THIPONIN3A.

B koHTeKkcTe maHHOrO JOKyMeHTa «cooTHouieHue N/P» mpexncrasiser coOoi MONIsIpHOE
COOTHOIIEHHE HMOHU3UPYEMOr0 aTroMa as30Ta, COAepIKallero JUNuA(HampuMep, COeIMHEHUEe

@opmynbsl 1) x ¢ocharaeiMv rpynmam B PHK, Hampumep, B KOMIIO3UIMM HAHOYACTHII,
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BKJIFOUArOIeH TUnuAHbIM koMnoHeHT u PHK.

Kommosuiinu Takke MOTYT COAEpKaTb COJU OJHOTO WM OONBIIEro KOJHYECTBA
coequHeHnii. Comu MoryT ObITh (hapMalleBTHUECKH MPUEMJIEMBIMH COJIIMU. B KOHTEKCTe
JAHHOTO JIOKYMEHTa TepPMHH «(papMaleBTUYECKH TMpUEMJIeMble COJHN» OTHOCHTCS K
MIPOU3BOJHBIM OMHCAHHBIX COEAMHEHHUN, B KOTOPBIX MCXOJHOE COEAMHEHHUE U3MEHEHO IMyTeM
npeoOpa3oBaHusl CYLIECTBYIOINIErO KUCIOTHOTO WJIM OCHOBHOTO (pparMeHTa B €ro COJIEBYIO
dopmy (Hampumep, MyTeM B3aMMOAEWUCTBUsI TPYIIbI CBOOOAHOrO OCHOBAHHS C TMOIXOASLICH
OpraHuYecKkoil kucioTon). Ilpumepbl (apMaLEeBTHUECKH NPUEMIIEMbIX COJIEH BKJIFOYAOT,
MOMHMO TIPOYEro, COJIM MHUHEPAJbHBIX WU OPraHUYECKUX KHUCJIOT ¢ OCHOBHBIMH OCTATKaMH,
TaKMMH KaK aMUHBI, I[IEJOYHbIE HJIM OPTraHUYECKHe COJIM KHCIOTHBIX OCTATKOB, TaKue Kak
KapOOHOBBIE KHUCJIOTBI, W TOMYy NOM00HOE. Pemnpe3eHTaTHBHbIE KHCIOTHO-aIUTUBHBIE COJIH
BKJIFOYAIOT alleTaT, YKCYCHYK KHUCJIOTy, aauIUHAT, aJlblTMHAT, ackopOaT, acmapTar,
OenszoncynbpoHar, OeH30JCYIbPOHOBYIO KHCIOTY, Oen3oar, Oucynbdar, Oopar, Oyrtupar,
kamdopar, kamopcynbdoHar, LUTpAT, LUKJIONIEHTAHETTPOTTMOHAT, JIUTTFOKOHAT,
nonewicynbdar, 3TaHcynbpoHaT, dymapar, riIrOKorentoHar, rimuepodocdar, remucynbdar,
renTaHoaT, reKCaHoaT, TUAPOOPOMHUI, THAPOXJIOPU, THAPOUOAU, 2-TUAPOKCUITAHCYIb(OHAT,
JaKTOOMOHAT, JIAKTAT, JIaypaT, JIaypuiicyiabdaT, Majar, Majear, MajJoOHAT, METaHCYJIb(POHAT, 2-
Ha(TATMHCYIb(OHAT, HUKOTHHAT, HUTPAT, OJieaT, OKCAJaT, MaJbMUTAT, MaMOaT, MEeKTHHAT,
nepcynbdar, 3-perunmponuonar, ¢ocdar, MUKpaT, MUBAJIAT, MPOMUOHAT, CTeapaT, CyKIUHAT,
cysbdaT, TapTpaT, THOLHAHAT, TOJYOJCYIb(OHAT, YHIEKAHOAT, BAJIEPATHBIE COJIH H TOMY
nonoOHoe. Pernpe3eHTaTHBHbBIE COJM MIEJIOUHBIX WM [IEJIOYHO3EMETbHBIX METAJIOB BKJIKOYAIOT
COJIM HATPHs], JINTUSA, KaJUs, KaJbLWsl, MarHus W TOMYy IOAOOHOE, a TaKKe HETOKCHYHBIC
KaTHOHBI AMMOHHSI, YETBEPTUYHOTO aMMOHHSI U aMUHA, BKJIFOYasi, HO HE OrPaHUYUBASICh HTHM,
aMMOHUH,  TeTpaMeTUJIAMMOHUM, TETPA’TUIAMMOHUH, METWJIAMUH, JUMETUTIAMUH,
TPUMETHJIAMUH, TPUITUIAMHUH, STHJIAMHH M TOMy MoAoOHOe. dDapmManeBTHYeCKH MpUeMIIeMbIe
COJIU MO HACTOSINEMY H300PETEHHIO BKIIIOYAIOT OOBIYHBIE HETOKCHYHBIE COJIM HMCXOIHOTO
coenuHeHHs], 00pa3OBaHHbIE, HATIPUMED, U3 HETOKCHYHBIX HEOPTaHUYECKUX MJIM OPTaHUYECKUX
kucjaoT. DapmaneBTHYECKH MPUEMIIEMbIE COJIM IO HACTOSALIEMY H300PETEHUI0 MOTYT OBITh
CHHTE3UPOBAHbl M3 HCXOOHOTO COCIUWHEHHUS, KOTOPOE CONEPKUT OCHOBHYIO HWJIM KHUCJOTHYEO
COCTABJISIFOIIYIO, C TMOMOINBI) OOBMMHBIX XUMHUYECKHUX MeTOA0B. Kak mpaBWiio, Takue COJH
MOJKHO MOJTy4aTh B3aWMOAEHCTBHEM (OPM TAHHBIX COSNMHEHUN B BUAE CBOOOIHOW KUCJIOTHI
WJTH OCHOBAHMSI CO CTEXUOMETPUYECKIM KOJIMYECTBOM MOAXOISIIETO OCHOBAHUS WUJTH KUCJIOTHI B
BOJI€ WJIM B OPTaHUYECKOM PACTBOPUTENE, WJIM B UX CMECH, KaK MPABUJIO, HEBOIHBIE CPEIbI,
Takne Kak d3¢up, OSTWUiANETaT, 3TAHOJN, H3OMPOMAHON WIA AaLETOHUTPWI, SBISOTCS
NPEANOYTUTENbHBIMU. [lepeuHn MoaXoAsIuX COIel MOKHO HaiiTy B myOnukanusx Remington’s
Pharmaceutical Sciences, 7% 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), kaxxnas u3
KOTOPBIX BKJIFOYEHA B JAHHBINA JOKYMEHT BO BCEH MOJHOTE MOCPEACTBOM CCHLIKH.

B kxoHTEeKkCTe HaHHOIO AOKYMECHTa TCPMHH «MHACKC MOJUAUCTICPCHOCTH» MPECACTABILICT
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co0Ol COOTHOILIEHHE, KOTOPOE OIMUCHIBAET OJHOPOAHOCTh PACHPEAETICHNs] YaCTHULl 110 Pa3Mepy B
cucreme. Hebonbmoe 3Hauenune, Hampumep, MeHee 0,3 yKa3blBaeT Ha y3KO€ pacIpenesieHHe
YacTULl MO pasMepaM. B HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS HHIEKC MOJHIUCIEPCHOCTH
MOskeT ObITh Menblie 0, 1.

B koHTEeKCTE JTAaHHOTO TOKYMEHTa TEPMHUH (TPAaHC(HEKIHsD» OTHOCUTCS K BBEIEHHUIO BUAA
(mampumep, PHK) B knetky. TpaHCdeKusi MOKET MPOUCXOAUTh, HAIPUMED, in Vitro, ex vivo
W in VIVO.

TepMuH «ankuia», B KOHTEKCTe HAHHOTO JOKYMEHTa, TMpencTaBisieT coOoi
Pa3BETBJICHHYIO WJIM HEPA3BETBIEHHYIO HACBIIIEHHYIO YIJIEBOAOPOAHYIO rpymmy u3 1-24 atoMoB
yrjepoaa, TakyK Kak METW, 3THJI, A-TPOIWJ, U3OMPOIWI, n-OyTwj, u300yTWi, s-OyTun, t-
OyTWi, n-TIEHTHJ, U3OTIEHTHJI, S-TIEHTUJI, HEOMEHTHJI, TeKCWJI, TeNTHJ, OKTUJI, HOHWJ, JELHUJ,
OONEUMI, TeTPAACLWI, TeKCAIEIl, SUKO3WI, TETPAKO3WI U T. I. AJIKHJIbHAsI TPYMIa MOKET
OBITh LIUKJIMYECKOW WIIM ALMKJIMYECKOW. AJIKHIIbHAS TPYIIa MOKET ObITh Pa3BETBJICHHON WM
HEPA3BETBJICHHOM(T.€., TUHEHHOW). AJIKUJIbHAS TPYINA TaKkKe MOXKET ObITh 3aMElIeHHOW WJIH
He3aMellleHHOH. Hampumep, amkuiibHasi rpymnmna MOXKeT ObITh 3aMelIeHa OJHOW WJIH OOJBIINM
KOJIMUECTBOM TPYTII, BKJIFOYAsi, TOMHMO MPOYETro, aJKWI, IUKJIOATKWI, aJTKOKCH, aMUHO, 3hup,
raJIoOreHu/], TUAPOKCH, HHUTPO, CWIHJI, CYJIb(POKCO, CyJIb(oHAT, KapOOKCHIIAT WJIM THOJ, Kak
ONMKMCAaHHO B JAaHHOM JOKyMeHTe. «Husmas ankwibHas» Tpymdma MpencTaBisieT CoOoi
ANKWIBHYIO TPYIITY, CONEPIKALIYI0 OT OAHOTO O WIECTH (Hampumep, OT OJHOTO O YEThIPEX)
aTOMOB yTJIepoaa.

TepMuH «ankeHWI», B KOHTEKCT€ AAHHOTO JTOKYMEHTA, OTHOCHTCA K alu(aTUIeCKOU
rpymmne, coaep:kaueld IO MEHbUIEH Mepe OAHY YIJEpPOA-YIVIEPOAHOM IBOWHYK) CBs3b, U
NMpeIHa3HAYeH [Jisi BKJIIOYEHHUS KaK «HE3aMELIEHHBIX AaJIKEHIJIOBY, TaK H «3aMELICHHbBIX
AJIKEHWJIOBY, TOCJIEAHUE M3 KOTOPBIX OTHOCSTCS K aJKeHWIbHBIM (PparMeHTaMm, HMEOLINM
3aMECTHTENIH, 3aMEHSOIINUE BOJOPOJ Ha OJHOM WM OOJbIIEM KOJHYECTBE aTOMOB YIJIEpPOAa
aNKEHUJIbHON Tpymmbl. Takue 3aMeCTUTENd MOTYT BCTPEYAaThCsl HA OJHOM HIJIM OOJIbIIEM
KOJIMYECTBE aTOMOB yTJIEpOAa, KOTOPbIe BKIIIOUEHBbI WJIM HE BKIKOYEHBI B OAHY WM OOJIbIIEe
KOJIMYECTBO JIBOWMHBIX CBsA3€H. bojee TOro, Takue 3aMeCTUTENM BKJIIOYAIOT BCE 3aMECTUTEIIH,
KOTOpBIE MPENyCMOTPEHBI MU aJKWIbHBIX TPYII, KaK OOCYKHAAeTCs HIKE, 3a UCKIKYEHHEM
cllydaeB, KOrJa JTOr0 He IMO3BOJsIET CTa0WIbHOCTh. Hampumep, mnpenmojiaraercs dTO
aJKEHWJIbHAST TpPyIIa MOXKET OBITh 3aMelleHa OJHON WM HeCKOJbKUMH aJKUJIbHBIMHU,
KapOOLMKITMIbHBIMY, apUIbHBIMU, T€TePOLUKIMIBHBIMA WM Te€TEPOAPHIIbHBIMEU TPYIIAMU.
HNnirocTpaTUBHBIE aTKEHUJIBHBIC TPYMIbl BKJIIOYAIOT, HO HE OTPAHMYMBAOTCS WMH, BUHWI (-
CH=CH,), amn  (-CH,CH=CH,), mukgoneHtwt  (-CsHy), U 5-rekcenmn (-
CH»CH,CH,CH,CH=CH,).

«AJIKHJIEHOBAs TPYIIAa OTHOCHTCS K IBYXBAJIEHTHOMY aJIKHJIbHOMY PaguKaiy, KOTOPBIHA
MOXeT OBITh Ppa3BETBICHHbIM WJIHM HEPa3BETBIEHHBIM (T.€. JHHEHHbIM). JlroOble u3
BBIIIEYKA3aHHBIX OJHOBAJICHTHBIX aJKWJIbHBIX TPYII MOTYT ObITh mpeoOpa3oBaHbl B
AJIKWJICHOBBbIE TyTeM OTLIEIJICHWs BTOPOIO aToMa BOAOpOJAa OT ajkuia. PernpeseHTaTUBHBIE

AJIKHUJICHBI BKIIKOYAKOT C2_4 AJIKUJICH U C2_3 aNnkuieH. TUIIOBbIE alKUICHOBbIE IPpyIIibl BKJIIFOYAKOT,
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MNOMHUMO IMPOYEro, -CH(CHg)—, —C(CHg)z-, -CHzCHz-, -CHzCH(CHg)—, -CHzC(CH3)2-, -
CH,CH,CH,-, -CH,CH,CH,CH;- u 1. 1. ANKII€HOBasI TPYIINA TaK»Ke MOXKET ObITh 3aMEI€HHOM
Wi He3aMelleHHOH. Hampumep, ankuiieHOBas Tpymma MOXeT ObITh 3aMelleHa OJHON WJIH
OOJNBIIMM KOJHMYECTBOM TIPYII, BKJIIOUAs, MOMUMO IpPOYEro, ajKWj, LUKIJIOAJIKHI, AJKOKCH,
aMMHO, 3(}Up, TaJOreHua, THAPOKCH, HUTPO, CHIMII, CyJIb(OKCO, cynbdoHaT, kKapOOKCHIAT Win
THOJI, KaK ONUCAHHO B JAHHOM JJOKYMEHTE.

TepMuH  «ankeHWaeH»  BKJIOYAe€T  JBYXBAJEHTHBIC,  HEPA3BETBJICHHbIE MU
pa3BETBIICHHBIC, HEHACHILICHHbIC ALMKIMYECKUEe THAPOKAPOMIIbHBIE TPYIIbl, MMEIOLIHE I10
MEHBbLIEH Mepe OAHY MABOMHYIO YIVIEPOA-YIVIEPOAHYIO CBsi3b U, B OJHOM BapHUaHTE
OCYIIECTBIIEHHs, OTCYTCTBHE TPOWHBIX  YIJIEPOA-YINIEPOAHbIX  cBsizeil.  Jlrobas w3
BBILIEYNOMSIHYTBIX OJHOBAJCHTHBIX QJKCHWIBHBIX TPYNI MOXKET ObIThb mnpeoOpa3oBaHa B
AJKEHUJIEH IyTeM OTLIEIJIEHUs BTOPOrO aTOMa BOJAOpPOAA OT aJKeHWIA. Penpe3eHTaTuBHBIE
anKeHuNeHbl BKI0YaroT Cy saKeHUIIEHBI.

Tepmun «Cy.y» NpU UCTIONB30BAHUU B COYETAHUM C XHMHUYECKUM (ParMeHTOM, TaKUM
KAaK aJIKWJI WM AJIKWIEH, O3HAa4aeT BKJIIOYEHHUE IPYII, KOTOpPbIE COAEPKAT OT X 0 Y aTOMOB
yrnepona B uenu. Hampumep, Tepmun «Cy, alkui1» OTHOCUTCA K 3aMEIUEHHBIM WM
HE3aMEIIECHHbIM HACBIIIEHHBIM  yIJIEBOAOPOAHBIM TIpyNnaM, BKJKOYas AJKUJIbHBIE U
AJIKWJICHOBBIE IPYIIIBI C MPSMOM U PAa3BETBICHHOW LIENbI), KOTOPBIE COAEPIKAT OT X 10 Y aTOMOB
yIJIepoJia B LIETH.

TepMuH «ankOkCH» OTHOCHUTCA K QJKWIBHOW IPyIIE, NPEANOYTUTENIbHO K HU3IIEH
AJKWJIBHOM IPyIIe, K KOTOPOH MPUCOEAUHEH KUCIOpPOA. Penpe3eHTaTUBHbIE aKOKCH IPYIIIbI
BKJIFOYAIOT METOKCH, STOKCH, IIPOTIOKCH, TPET-OyTOKCH U T. II.

BxiroueHue nocpeaCTBOM CChIIIKH

CopnepsxaHue cTaTeil, MaTeHTOB U MAaTEHTHBIX 3a8BOK, & TAKXKE BCEX JAPYI'MX JOKYMEHTOB
U JIOCTYITHOH B 3JIEKTPOHHOM BHIEe HH(GOPMALUY, YIOMSHYTOH WM LUTHUPYEMOW B JAHHOM
NOKYMEHTE, HACTOSALIUM BKJIKOUEHO B KAa4ECTBE CCHUIKM BO BCEH CBOEH IOJHOTE B TOH XKe
CTENEeHH, KaK eciu Obl Kakhas OTAeNbHas myOJuKanusi Oblaa CHEeHadbHO M WHAMBUAYAJIbHO
yKa3aHa JUIsl BKJIFOUEHHs. IO CChUIKE. 3asBUTENb OCTaBJIIET 3a COOOW MpaBo (PH3UUECKH
BKJIFOYATh B 3TY 3asBKY JIFOObIE MaTepuaibl U HHPOPMALIMIO U3 JIFOOBIX TAKUX CTATEH, MATEHTOB,
MATEHTHBIX 3a5BOK WU APYTHX (PU3HMUECKUX U 3JIEKTPOHHBIX TOKYMEHTOB.

IIpumepsl

ITpumep 1 - MaTtepuanbl U METOABI

ITpumep 1.1. Cocras nunugHbix HaHOYacTUI] (KLNPY)

Komnonentet LNP pactBopsiu B 100% oSTaHONE B pasiIUYHBIX  MOJISIPHBIX
cootHomenusx. I'py3 PHK (manpumep, MPHK Cas9 u sgPHK) pactsopsinu B 25 MM nurpara,
100 MM NaCl, pH 5,0, B pesyaprate uero koHueHtpauus rpy3a PHK cocrasmisna
npubnusutensHo 0,45 mr/mi. LNP cocTaBisuin ¢ MONSIPHBIM COOTHOIIEHUEM JIMITUHOTO aMHUHA
u ¢pocdara PHK (N:P) okono 6, a coorHomenune sgPHK u MPHK Cas9 cocrasisuio 1:2 mo Becy,
€CJIM HE YKa3aHO UHOE.

LNP roroBunu ¢ NpUMEHEHHEM pPA3JWYHbIX AMUHHBIX JIMIHUAOB B 4-KOMIIOHEHTHOU
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qunuaHou cucreMme. Ecnmu He ykazano uHoe, LNP coxmepxxanu HOHU3MpPYEMBIN JIMINL,
Coennnenne 3,  HOHWI-8-((7,7-0uC(OKTUIOKCH)ren T )(2-TUAPOKCUI THII )JaMHUHO )JOKTaHOAT,
DSPC, xonecrepun u PEG2k-DMG.

LNP roroBunu ¢ MOMOLIBIO METONA NEPEKPECTHOrO MOTOKA C NMPUMEHEHHEM YIapHO-
CTPYHHOrO0 CMEIIMBAHMs JHUMHMIA B 3TaHONe ¢ JIByMs oOwvemamu pactBopoB PHK u onnum
oObeMoM BoObl. JlMmuabl B STaHONE CMEIIMBAIN IEPEKPECTHBIM CMEIIMBAHMEM C JBYMS
oobemamu pactBopa PHK. UerBepThlli NMOTOK BOABI CMEMIMBAIA C BBIXOAHBIM ITOTOKOM
nepekpecTHoro cmemmBanus 4yepe3 T-oOpasHoe coenunenue (cu. WO 2016010840, dur. 2).
LNP BbigepkuBaiii B Te€UeHHE | 4Yaca NpU KOMHATHOW TeMmmepaType U AOMOJHUTENBHO
pazbasisin Bomol (mpuOmmzutensHo 1:1 00./006.). LNP KOHIEHTPUPOBAIM C MOMOIIBIO
TAHT€HIIMAJBHOW MPOTOYHON (HIbTpanuy, HampuMmep, Ha KapTPHIKE C IUIOCKUM JIUCTOM
(Sartorius, MWCO 100 k/la), u Heobs13aTenbHO 3aMeHsH Oydep ¢ MPUMEHEHHEM KOJIOHOK IS
obeccomuBanust PD-10 (GE) na 50 MM Tpuc, 45 MM NaCl, 5% (macc./06.) caxapossl, pH 7,5
(TSS). B anbrepraruBHoM BapuanTe LNP HeoOs3aTeIbHO KOHIICHTPUPOBAIH C MPUMEHEHHEM
uertpudyxaoro ¢unsrpa Amicon 100 x/la, a Oydep 3amMeHATN C MOMOIIBIO KOJOHOK MJIst
obeccomuBanust PD-10 (GE) na TSS. IlonyueHHyro cmech 3ateM (prbTpoBaiu ¢ nomoruso 0,2
MKM crepuibHOro ¢uibtpa. Koneunsni mpomyktr LNP xpammmun mpu 4°C wm -80°C nmo
JAJbHENIIEr0 NPUMEHEHUSI.

ITpumep 1.2. Tpanckpunuus in vitro («IVT») MPHK nykneasst

Ksnuposannyro u nonuageHunuposannyro MPHK, copepsxamyro N1-merun-ncesno-U,
NOJly4ajdy IyTeM TPAHCKPUILHMHM 1N VIr0 ¢ TPUMEHEHHEM MAaTpPULbl JIMHEApU30BAHHOM
nnasmugaon JIHK u T7 PHK-nonmumepasel. Ilnasmuanyro JHK, comepxamyro npomorop T7,
NOCJIEIOBATENBHOCTD JIJIsI TPAHCKPUIILMK U OOJaCTh IOJNMAJEHWINPOBAHUS, JIMHEAPU3OBAJIH
nyreM nHKyOauuu npu 37°C B Teyenue 2 yacos ¢ Xbal npu cnenyromux ycnosusix: 200 HI/MKI
mwiasmuabl, 2 En/mxn Xbal (NEB) u 1x peakumonsbiii Oypep. Xbal wuHaKTHBHpPOBAIH
HarpeBaHueM peakiuoHHON cmecu npu 65 °C B TeueHue 20 MuH. JIMHeapU30BaHHYIO TUIA3MUIY
ounmmanu ot ¢epmernta u coneii Oydepa. Peakuuonnyro cmech IVT mns mnonydenwus
momuduumuposanHorn MPHK npoBomunmu nmyrem makyOaumu npu 37 °C B Teuenue 1,5-4 4acos B
CIeNyImuX yCiIoBusx: 50 HI/ MKJI JTUHEapU30BaHHOW mmaazMuabl; 2-5 MM kaxkaoro usz GTP,
ATP, CTP u N1-merun ncesgo-UTP (Trilink); 10-25 MM ARCA (Trilink); 5 en/ mxn T7 PHK-
nonumepasel (NEB); 1 en/ mxn uaruburopa meiunuHoi PHKaser (NEB); 0,004 en/ wmxa
Heopranudeckoil mupodocdarassl E.coli (NEB); u 1x peaknuonnsiii 6ydpep. TURBO JIHKa3y
(ThermoFisher) mobasnsmu 1o koHeyHow korueHTpaunu 0,01 En/MKI U peakmoOHHYIO CMeECh
MHKYOMpPOBAJIM B TE€UYEHHE NOMONHUTENbHBIX 30 MuHYyT mis ynanenus marpunsl JJTHK. MPHK
OUHMINAIM ¢ momoupio Habopa mia ounctku Tpanckpunimu MegaClear (ThermoFisher) numm
Habopa RNeasy Maxi (Qiagen) B COOTBETCTBHH C TIPOTOKOJIAMH MTPOU3BOIUTEIICH.

B anbrepHatuBnoMm Bapuante MPHK ounmanu no npoTokony mnpenunuranuu, 3a
KOTOpPBIM B HEKOTOpPBIX clydasx ciepoBana ounctka Ha ocHose HPLC. Bxkparue, nocne
pacmernenus: JIHKa3oii, MPHK ounmmanu ¢ npumenennem npenunuranun LiCl, npeunnuranun

aueTaToOM AaMMOHHUSI M Ipeuunurauuu aueratom Harpus. B ciaydae MPHK, oumnimennoi
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nocpencteom HPLC, mocne nperunuraimmn u BoccraHoBieHus LiCl, MPHK ouwnmanm c
nomoitnsto RP-IP HPLC (cm., Hanpumep, Kariko, et al. Nucleic Acids Research, 2011, Vol. 39,
No. 21 el42). ®pakuuu, BeIOpaHHBIE M1 OOBEAMHEHUS, KOMOMHHPOBAIA U 00ECCONUBAIH
NpeLunuTaliel aneTaToM HaTPHs/3TaHOJIOM, Kak OIHCaHO Bbime. B eme onHOM
anvrepHaTBHOM crniocobe MPHK ouwnianu meromom nperunuraipu LiCl ¢ mocnenyroineit
JOTIOJIHUTEIbHON OUMCTKOW (puubTpalueil ¢ TaHreHIuaabHbIM MoTokoM. Konnentpauuu PHK
ONpenessiI MyTeM u3MepeHus: noryomenus cseta npu 260 HM (Nanodrop), a TpaHCKPUNTHI
AHATM3UPOBAIIH C TIOMOIIIBIO KaMMJUISIPHOTO A5iekTpodopesa ¢ momoirsio Bioanlayzer (Agilent).

MPHK Cas9 Streptococcus pyogenes («Spy») mnonydanun w3 rtuiasmugHon JIHK,
KOAUPYIOIIEH OTKPBITYIO paMKy cuuTbiBanus B coorBerctBuu ¢ SEQ ID NO: 1-3 (cm.
nocnenoBatenbHOCTH B Tabnuie 17). Korna mocnenoBarebHOCTH, IUTHPYEMbIE B 3TOM abd3alle,
ynomuHarotcs Huxke B orHoweHuun PHK, nonpasymesaercs, uro T cnenyer 3ameHuts Ha U
(xoTopple MOTYT OBITb MOIU(UIMPOBAHHBIMH HYKJICO3HIAMH, KaK OIMCAHO BBIIIE).
Meccenmkepubie PHK, npumensiembie B [Ipumepax, comepskar S’ kam u 3’ MOCIEI0BATENbHOCTD
NOJMAeHUITUPOBaHus1, Harpumep, 10 100 HT, u npencrasnens! B Tabmume 17.

I'mnoseie PHK crHTE3MpOBAIN XUMHUYECKHM MYTEM C MOMOIIBIO CIIOCOOOB, N3BECTHBIX B
TaHHOH 00J1aCTH TEXHUKH.

IIpumep 1.3 Ananus cocraBoB

Meton ¢ nuHaMu4YeckuM paccenBaHueM cBeta («DLS») mpumeHsm anst onpeneneHus
uHekca nomuaucnepcHoctu («pdi») m pasmepa LNP no nHacrosmemy uzobperenuro. Meron
DLS u3mepsier paccenBaHHe CBETa, BOZHHMKAOIEE NMPU BO3AEHCTBUU Ha 00Opasel] HCTOYHUKOM
ceera. PDI, onpemensemsiii mo pesynabratam usMepenuii DLS, mnpencrasmsier coOoit
pacripenesneHre YacTUIl IO pa3Mepam (BOKPYT CPEIHEro pa3Mepa 4acTHIl) B MOMYJIALUH, TPHIEM
B U€aIbHO ogHOpoaHOM nonyisiuuu PDI paseH Hyto0.

Cucrema acCHMETPHUYHOIO MPOTOYHOIO (PPaKIMOHUPOBAHUS YACTHI[ B IOMNEPEUHOM
IPaBUTALIMOHHOM TIOJIE - MHOTOYIJIOBOro paccesinusi ceera (AF4-MALS) ucnone3yercss st
pas3aesneHus: YaCTHLl B KOMITIO3ULIUH 10 TUAPOIUHAMUYECKOMY PaANyCy, a 3aTeM ISl U3MEePEHUs
MOJIEKYJIIPHBIX Macc, THIPOJMHAMHYECKHX paguyCOB U CPEAHEKBAAPATUYHBIX PaJUyCOB
(paKIMOHMPOBAHHBIX YaCTHI. JTOT METOA TO3BOJSIET OLICHMBATH MOJIEKYJISIPHO-MaCCOBOE
pacripesneNieHHue U paclpefesieHHe 4acTHLl MO pa3Mepy, a TakKe BTOPUUHbIE XapaKTEPUCTHUKH,
takne kak rpaduk Burchard-Stockmeyer (oTHOIIEHME CpenHEKBAIPATUYECKOTO 3HAYCHUS
pamuyca («rms») K THIPOAMHAMHYECKOMY pPaguyCy BO BPEMEHH, KOTOPOE YKa3blBae€T Ha
BHYTPEHHIOK IUIOTHOCTh sApa 4dYacTHObl)) M Tpaduk rms KoHpopmauuu (Jorapudm
CPEAHEKBAPATUYHOTO 3HAYCHUS PAANyca MO CPABHEHUIO C JIOrapu(MOM MOJIEKYJISIPHOTO Beca,
rae  yriaoBoil k03 UIMEHT TMONy4YeHHOH JIMHEHHOW anmpOKCUMAIMH JaeT CTeleHb
KOMITAKTHOCTH B 3aBUCHMOCTH OT YUIMHEHHS).

KpuosnekrponHnas  Mukpockomust — («Kpuo-OM»)  MOXKET  HCIIONB30BaThCA UL
OTIpeIeNIeHHs pa3Mepa YaCTHI, MOP(OJIOTHU U CTPYKTYPHBIX XapakTepucTuk LNP.

Ananmu3z qunugHOoro cocraa LNP  ompepensiii ¢ MOMOILIBIO  SKUAKOCTHOM

xpomarorpadguu ¢ nocienyroueil nerexkuuein sapspkenHoro asposzons (LC-CAD). Ortor ananus
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MOJKET 00eCTIeYNTh CpaBHEHUE (PAKTUIECKOTO COAEPKAHMS JIUMHIOB C HOMUHAJIBHBIM.

Komnosuuun LNP  aHanu3upoBanu Ha  CPeJHHUM  pasMep 4YacTHUL, HHAEKC
nonuaucnepcHoctu (pdi), obmee conmep:xkanue PHK, sddexrtuBnocts mukancymsauuu PHK u
n3eta-noreHiman. Komnosummmu LNP Moryr ObITh JONMONHUTENBHO OXapaKTEpU30BaHbI C
nomoipro aHanuza aununos, AF4-MALS, NTA w/umu xpuo-OM. Cpennuii pasmep 4acTul] u
MOJIMIUCTIEPCHOCTD U3MEPSUIN € TIOMOLIBIO IMHAMHUECKOro paccesiHus csera (DLS) ¢ momorbio
npubopa Malvern Zetasizer DLS. O6pasupt LNP pas6asnsin PBS  pactBopom mnepen
usMepenueM ¢ mnomouipto DLS. Z-cpemnmii nuamerp Obul TNpEencTaBlieH BMeECTE CO
cpenHeunciaoBbiM nuamerpoM u  pdi.  CpemHee 3HaueHue 7 TPEACTaBIsIET  COOOMU
CPEAHEB3BELIEHHBIN M0 WHTEHCUBHOCTH CPEOHHMHA TMAPOAWHAMHYECKHH pa3Mep COBOKYITHOCTH
YaCcTHUI] 1 M3MEPEH C MPUMEHEHUEM METO/a AMHAMUYECKOTo paccesHus cBeta. CpemHee 4mCio
npeAcTaBisieT COOOH CPEemHEB3BELICHHBbIH MO YHUCIY YaCTHI CPEOHHHA TUAPOIWHAMHYECKHI
pasMep COBOKYIHOCTH YaCTHII, U3MEPEH ¢ TIOMOIIBI0 JMHAMUYECKOTO paccesHus ceera. Ilpudop
Malvern Zetasizer npuMeHsu U1 u3Meperus n3era-notrenunana LNP. Obpasier paszbasismm
1:17 (50 mxu Ha 800 mka) B 0,1X PBS, pH 7,4 nepen usmepeHuem.

OddextuBHOCT HWHKANCYJSIMUU  paccuuThbiBaiun kak (OOmas PHK - Ceobomnas
PHK)/O6mas PHK.

Anamm3 Ha ocHOBe ¢uryopecueHuu (Ribogreen®, ThermoFisher Scientific) npumensum
nns onpenenenus koHneHtpauuu obmeit PHK u ceobonnoit PHK. O6pasust LNP pa30asinsim
cooTBeTcTByromuM obpazom 1x Oydepom TE, comepxkammm 0,2% Triton-X 100, s
onpenenenusi obmerr PHK wmm 1x Oydepom TE pans onpenenenusi csodonuoit PHK.
CrannapTHble KpHBBIE MOJyYAIM C IMpUMEHeHHeM ucxopHoro pacrsopa PHK, mpumensemoro
IJIS1 COCTaBJIEHHsI KOMITO3ULMH, U pa3zdasieHHoro B 1x Oydepe TE +/- 0,2% Triton-X 100. 3atem
K KaKIOMYy M3 CTAaHAApPTOB M 00pasuoB no0aByisiiv pazOaBieHHbIH kpacutenb RiboGreen® (B
COOTBETCTBUHM C HHCTPYKIMSAMH HPOM3BOANTENS) M OCTAB/SUIM JJII WHKYOALMM B TEUEHHUE
npubnusuTensHo 10 MHHYT NpU KOMHATHOW TeMIlepaType B OTCYTCTBHE CBeTa. Punmep s
MukporuaHiToB SpectraMax M5 (Molecular Devices) mpuMeHsin 111 CYUTBIBAHUST 00Pa3LIOB C
JJTMHAMU BOJTH BO30OYKIIE€HUS, aBTOMATUYECKOM OTCEUKH M U3JTy4EeHHUs], yCTAHOBJICHHBIMU Ha 488
HM, 515 HM u 525 HM, coorBercTBenHo. OOmyw PHK u cBobGomnyro PHK onpenensau mo
COOTBETCTBYIOLIMM CTAaHIAPTHBIM KPHBBIM.

AF4-MALS npumens Il aHaliu3a pPaclpefeeHus] M0 MOJEKYJSPHbBIM MaccaM H
pasMepaM 4acTHUL, a TaKXX€ BTOPUYHBIX CTATUCTUYECKUX AAHHBIX M3 3TUX pacyeTtoB. LNP
pa30aBIsUIM COOTBETCTBYIOIIMM O0pa3oM M BBOIWJIM B pasferstromuii kanan AF4 ¢ momorbro
aBrocomruiepa HPLC, rne oM (OKYCHPYIOTCS, a 3aTe€M JJIFOMPOBATHM C 3KCHOHEHIMAJIbHBIM
IPaluEHTOM B IONEPEYHOM MOTOKE depe3 KaHal. Bes KUOKoCTh mpuUBOAMIIACH B NIEHCTBHE
Hacocom HPLC wu mpuGopom Wyatt Eclipse. Yactuupl, smroupyrommuecss n3 kaHama AF4,
npoxonaT uepe3 Y @-neTekTop, NeTEKTOP MHOTOYIJIOBOTO JIA36pPHOTO CBETOPACCESHUS, IETEKTOP
KBa3HyNPYroro paccesHust ceera U audepeHIuanbHelii pehpakTOMETPHUUECKUN TETEKTOP.
Heobpaboranubie naHHble oOpadaTeiBasiu ¢ mpuMeHeHneMm mopnenu Jlebas st ompeneneHus

MOJIEKYJIIPHOM MacChl U CPEHEKBAPATUYHOIO pafinyca U3 CUTHAJIOB AETEKTOpa.
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CAD mnpencrasnsier coO0H pa3pylIaroIinii Macc-1eTEeKTOP, KOTOPbIii 0OHApYyKUBAET BCE
HeJleTy4ne COeAMHEHUs], U CUTHAJI SIBJIIETCS] TOCTOSIHHBIM HE3aBUCUMO OT CTPYKTYPbI aHAJIUTA.

Jlunuaueie komroHeHThl B LNP konndectBeHHO aHanusupoBaiu ¢ nomoinso HPLC ¢
NPUCOEINHEHHBIM JETeKTOpOM 3apsikeHHbIX asposonieli  (CAD).  Xpowmarorpadudeckoe
pazneneHue 4 JUNMAHBIX KOMIIOHEHTOB OCYIIECTBISUIM € TOMOLIBIO OOpalieHHO-(ha30Boi
HPLC.

ITpumep 1.4 Ilpurorosnenue T-kiaeTok

Adepes 310pOBOro uenoBeKa-IoHOpa mosyyanu kommepueckum myrem (Hemacare). T-
KJIETKH BBIIEJISTH METOOM OTPHIATENBbHOM CeNleKIuu ¢ nomouibio Habopa EasySep Human T-
Cell Isolation Kit (Stem Cell Technology, Homep mo karajory 17951) wium ¢ HOMOLIBIO
nonoskuteibHOMU cenekiuu Ha CD4/CD8 ¢ npumenenuem StraightFrom® Leukopak® CD4/CD8
MicroBeads (Milteny, Homep mo karajnory 130-122-352) na npubope MultiMACSTM Cell24
Separator Plus B COOTBETCTBHM C HHCTPYKLUEH MPOU3BOAUTENS. T-KIETKH KPHOKOHCEPBUPOBAIH
B cpene mnsi 3amopaxkuBanus Cryostor CS10 (Homep mo karamory 07930) nns manbHeHInero
UCTIOJNb30BAHUSI.

ITocne orrauBanus T-kneTku KyJIbTUBHPOBAIM B IOJHOW cpene 1uisi pocta T-KIeTok,
cocrosimmeit m3 GazoBoit cpenpl CTS OpTmizer (CTS OpTmizer Media (Gibco, A3705001),
noronHeHHo 1X GlutaMAX, 10 MM HEPES-6ydepom (10 MM), u 1% pen-strep (Gibco,
15140-122), nonmonuennoit 200 ME/mn IL2 (Peprotech, 200-02), 5 ur/ma IL7 (Peprotech, 200-
07), 5 ar/mn IL15 (Peprotech, 200-15) u 2,5% ceiBopoTku kposu uenoBeka (Gemini, 100-512).
Tocyie MOKOs B TedeHHe HouH T-KIIeTKH ¢ mIoTHOCTBI0 10%/Mi1 akTiBHpOBan pearentom T cell
TransAct Reagent (passenenue 1:100, Miltenyi) u unkyouposanu npu 37 °C B Teuenue 24 wiu
48 wyacoB. Ilocnme wuHKyOaMM KJIETKH C IUIOTHOCTBIO 0,5><106/MJ'I NPUMEHSAIU  JUIA
peNaKTUPOBAHUS.

Ecnu He yka3zaHO MHOE, TOT e MpOoLecC MPUMEHSUIN JUJIsl HEAKTUBUPOBAHHbBIX T-KJI€TOK
CO CIEAYIOIHMMU UCKIoueHussMH. [locie pasMopakMBaHMs HEaKTHBHPOBAaHHBbIE T-KJIETKH
KyJbTUBUPOBAIH B mojHOU cpene st pocta CTS, cocrosimeit u3 CTS OpTmizer Base Media
(Thermofisher, A10485-01), 1% pen-strep (Corning, 30-002-CI) 1X GlutaMAX (Thermofisher,
35050061), 10 MM HEPES (Thermofisher, 15630080), xk xotopbmM nobasisuiu 200 Ex/mu IL2
(Peprotech, 200-02), 5 ur/mn IL7 (Peprotech, 200-07), 5 ur/ma IL15 (Peprotech, 200-15) ¢ 5%
cpIBOpOTKOI yenoseka AB (Gemini, 100-512) u nakyOupoBanu B TeueHue 24 4 6e3 aKTHBALUU.
T-xneTKu BbICEBAN MPU MJIOTHOCTU KJIETOK 10%mu B 100 MKt GasoBoit cpenst CTS OpTmizer,
ONMMCAaHHON BbIlEe, cofepkameld 2,5% CBHIBOPOTKH KpPOBH 4YeNOBEKAa W LUTOKHUHBI JJIs
pPEeIaKTUPOBAHUS.

ITpumep 1.5 Tpancpexuuns T-knerok nmocpencrsom LNP

T-xknetku Ttpanchummposamun LNP, cocraBinenHbiMu, kak omnucano B I[lpumepe 1.1.
Martepuaiel, ucronp3oBanHble 1 TpaHcdekn LNP, ykazanbsr B Tabmuue 1. Tpancdexmmro ¢
NOMOIIBIO KpUBBIX «103a-3¢pdexr» LNP (DRC) npoBoaunn Ha cucreme oOpabOTKH KUAKOCTEH
Hamilton Microlab STAR. Jlns paboTel ¢ kuakocThio obecneunBanu cieayromee: (a) 4X

xKenaemass MakcumaibHas n1o3a LNP B BepxHeM psay 96-TyHOUHOro IUlaHIneTa ¢ riyOOKHMHU
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aynkamy, (b) ApoE3, pa3senenHslii B cpene B KoHUeHTparwu 20 MKr/mi, (C) rmoyiHasi cpeaa ais
BbIpamuBaHus T-kieTok, cocrosias u3 6asosoii cpeapl CTS OpTmizer, kak OmucaHo paHee B
npumepe 1, u (d) T-kierkn, BbICessHHBbIE ¢ MIOTHOCTBIO 10%/M1 B 100 MKa B 96-myHOUHbBIE
IUTAHIIETHI C TUIOCKUM JTHOM JIYHOK Uil TKaHEBbIX KyJbTyp. Ilpu paboTe ¢ KHUIKOCTBIO CHavana
BBINOJHAIN 8-TOUYEUHOE ABYKpaTHOe cepuiiHoe passenenne LNP, Haunnas ¢ 4X no3sr LNP Ha
IUTaHIIeTe ¢ rTyOOKMMH JIYHKaMU. 3aTeM B KaKAYIO JYHKY JOOaBIISUIM PaBHBIA 00beM Cpembl ¢
ApoE3, nonyuas passenenue 1:1 xak LNP, Tak u ApoE3. Bniocnenctsuu B KakIbli TUTAHIIET C
T-knerkamu nobaBnsmn 100 mxn cmecu LNP-ApoE. Koneunass konuentpauus LNP mpu
MaKCHUMAaJIbHOMN 103e Obljla yCTaHOBNIEHA Ha ypoBHE 5 MKr/mi. KoHeunble koHIeHTparun ApoE3
COCTAaBJSUITM 5 MKI/MJI, a KOHEYHas IUIOTHOCTh T-KJIETOK COCTaBiisijia O,5><106 KJIETOK/MIL.
IMnanmersr waKyOupoBamun npu 37 °C ¢ 5% CO, B Teuenume 24 wnm 48 wacoB s
AKTUBUPOBAHHBIX WJIM AKTHBHUPOBAHHBIX T-kjeTok coorBercTBeHHO. Ilocne wunkyOarum T-
KJeTKkH, obOpaborannbie LNP, colupamu ¥ aHaIU3MpOBAIM HA TMPEAMET  LEJEBOrO
penakTupoBaHMs WiM  OOHapyxkeHus oskcnpeccun Oenka Cas9.  OcraBmmecss  KIETKH
KyJbTHBUPOBaIN B TedeHue 7-10 mHeil mocnme oOpadorkm LNP u skcnpeccuro Oenmka Ha
MOBEPXHOCTH OLIEHUBAJIH C TIOMOLIBIO MPOTOYHON [IUTOMETPHH.

IIpumep 1.7 Ananu3 MeToI0M NPOTOYHON LIUTOMETPUU

Anpda-uenp T-knerouHoro perenropa, kogupyemas TRAC, HeoOxomamma st cOOpkH
komruiekca T-knerounslii pernentop/CD3 u TpaHCcmokauuy Ha KIETOYHYHO TOBEPXHOCTb.
PenakTtupoBaHue OLIEHMBAIU MO yBenUueHHIO nporeHta CD3-oTpuuaTenpHBIX KIETOK IOCHE
penaktupoBanus. Jlns aHanmm3a OJKOB KJIETOYHOH MOBEPXHOCTH C IOMOINBIO IPOTOYHOU
nuromerpun T-knetku pecycrnenauposann B 100 mkn cmecu anturen (1:100 PE-antu-CD3
yenoseka [Biolegend, Homep mo karamory 300441], 1:200 FITC mnporus CD4 uenoseka
[Biolegend, xar. Homep 300538], 1:200 APC mpotus CD8a uenoseka [Biolegend, Homep mo
katajory 301049], 6ypep FACS [PBS+2% FBS+2 MM EDTA]) u unky6upoanu B TeueHue 30
muHyT nipu 4 °C. T-kneTku mpombiBaiy, 3aTeM pecycnenauposanu B Oypepe FACS (PBS+2%
FBS+2 MM EDTA). Bniocnencreun T-knetku obpabarsiBanu Ha npudope Cytoflex (Beckman
Coulter). AHamu3 TaHHBIX MPOBOAMJIH C TIOMOLIBIO TporpaMMHoro nakera FlowJo (v.10.6.1 unm
v.10.7.1). Bkparue, T-kaeTku kanubpoBaiu 1o JuM(OIUTaM, a 3aTEM O OJMHOYHBIM KJIETKAM.
OTH ofnMHOYHBIE KJIeTKU KanmubOposaiu no crarycy CD4+/CD8+, u3 KOTOphIX OBUIM BBIOPAHBI
kiaetkn CD8+/CD3-. Tlpouent xierok CD8+/CD3- oueHHBaIu KOJHMYECTBEHHO, YTOOBI
ONpPENeNUTh MPOLEHT IMOMYJSILUN KIJIETOK, B KOTOPOH OTPEHaKTHPOBAHHBIA LIEIEBOH JIOKYC
npusen k HokayTy TCR. Jlna moctpoeHust kpusbix «no3a-orseT» it TCR KO ¢ nmomornsko
nporpammbl Prism GraphPad (v.9.0) mpumensiim monenb nuHEHHON perpeccuu. s xaskmoin
LNP paccuuteBamuch mnoiymakcuMmainbHast d¢dextuBHas koHuentpauus (ECsp) wn
MakcHUMasbHOE NpoLeHTHoe 3HadeHre CD3- kpusoil.

ITpumep 1.6. CexBennpoBanre HOoBOro nokonenus («NGS») u aHanmus 3¢ peKTUBHOCTH
pEeIaKTUPOBAHUS.

JUisl KONMU4eCTBEHHOTO onpeneneHus 3PpPeKTUBHOCTH PEeNakTUPOBAHUS B LIEJIEBOM MECTe

reioMa NpUMCEHsIIU CCKBCHUPOBAHHEC, IMO3BOJIAIOIICEC BLIABUTH HAJIUYHUE BCTABOK U HCJ’IGL{HFI,
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BHOCHUMBIX B pe3yJsibTare pemakTupoBaHusi reHoB. PCR-mpaiiMeprl KOHCTPYHPOBAIUCH BOKPYT
LIENIEBOr0 CcaiiTa B TNpeAeNax IMpeACTaBIAIOIIEro WHTepec reHa (Hampumep, AAVS1), wu
aMIUTUULIMPOBATIAChH MPECTABISIO A UHTEpEC r€HOMHas 00nacTh. Cxema
NOCJIEIOBATENBHOCTH TpaiiMepa Oblla BBIMOJHEHA B COOTBETCTBUU CO CTAHAAPTOM B JAHHOM
00J1aCTH TEXHUKH.

HononnurensHyto PCR npoBoauian B COOTBETCTBUU C IPOTOKOJIAMHU IPOU3BOAUTEINS
(Illumina) nast noGaBNEeHUS XUMHYECKHX KOMIIOHEHTOB JJIsi CEKBEHHUPOBAHMS. AMILTHKOHBI
cekBeHnpoBain Ha mnpudope Illumina MiSeq. CuuThiBaHHsS BBIPOBHHBAJIU B OTHOIICHUH
STAJIOHHOTO reHoma (Hampumep, hg38) mocne UCKIFOYEeHUs TeX, KOTOPbIe UMEIH HU3KHEe Oasuibl
kadectBa. [lonydeHHble (aiiibl, comepkaliue CUUTBHIBAHUS, COMOCTABIBUIA C OSTAJOHHBIM
reHoMoM (daitner BAM), B koTOpoM OBUIM BBIOpaHBI CYHUTHIBAHMS, IE€PEKPHIBAIOIIUE
NPEACTABJSIIOIYI0 MHTEPEC LEJeBYI O00JacTh, M PACCUUTHIBAIM HYUCIO CUYHTHIBAHUN IHKOTO
THUIIA [0 CPABHEHUIO C YMCIOM CUMTBHIBAHUIH, COMEPIKAIINX BCTABKY MIIH Aeneruro («indel»).

IIpumep 2 - Cxpununr komnozuuuu Coenunenus 3 B T-kueTkax

2.1 Xapakrepuszauus nonusupyemoro jgunuga LNP B CD3+ T-knerkax

Jnst oneHkH 3P PEeKTHBHOCTH pefnakTUpoBaHus T-kineTku oOpadaThiBaIn KOMITO3ULMSIMU
LNP c¢ pasnu4HbIM MOJIBHBIM MPOLICHTOM JIMIUAHBIX KOMIIOHEHTOB, HHKancyaupyomux MPHK
Cas9 u sgPHK, nauenennyto Ha reH TRAC, u oueHuBanu ¢ NOMOLUIbIO MPOTOUYHON LIUTOMETPUU
MOTEPIO MMOBEPXHOCTHBIX OEJIKOB peLenTopoB T-KIeTok.

LNP o0pryHO roTOBMNM, Kak omucaHo B I[lpumepe 1, ¢ mpuMeHEHHMEM JIMITUAHOM
KOMITO3UIMH,  BBIPQXKEHHOM B  BHUAe  MoysipHOro  cootHomeHuss — CoeanHeHus
3/DSPC/xonecrepuna/PEG, coorBercTBeHHO, Kak ykazano B Tabmuue 1 LNP nocrasnsia
MPHK, xonupyromyro Cas9 (SEQ ID No. 4) u sgPHK (SEQ ID NO. 10) Hauenennymo Ha
yenoseuecknit TRAC. Coornomenue rpysos sgPHK u MPHK Cas9 cocrasnsino 1:2 nmo macce.

CocraBbl LNP ananu3upoBanu Ha NpeaMmer Z-CPeaHero U CPeJHEUHCIOBOro pasmepa
yactul, nomuaucnepcHoctu (pdi), obwero coaepxanns PHK u 3¢ dexTHBHOCTH UHKATICYISIUH
PHK, kak ommcano B [Ipumepe 1 u pe3ynbrarsl npencrasyieHsl B Tabnume 1.

Tabnuna 1. Pesynprarsl aHanuza cocraBa LNP

Homunansnoe |MHKancy | Z-cpens.
MOJISIPHOE nAuus | pazMep Cpenuneunci. |CooTHotIe
ID LNP cootHomeHue | (%) (HM) PDI | pasmep (am) | Hue N/P
KOMIIO3UILIMA 1 50/10/38,5/1,5 | 94% 73 0,07 56 6
KOMIIO3UILIMA 2 50/5/43,5/1,5 94% 71 0,05 54 6
KOMIIO3UILIMA 3 45/15/38,5/1,5 | 95% 80 0,05 62 6
KOMIIO3ULIMA 4 45/5/48,5/1,5 95% 67 0,08 49 6
KOMIIO3HULIMA 5 40/10/48,5/1,5 | 94% 68 0.1 46 6
KOMIIO3ULIMA 6 30/10/58,5/1,5 | 98% 71 0,06 56 6
KOMIIO3UILIMA 7 30/5/63,5/1,5 98% 65 0,04 50 6
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KOMIIO3HLIHA 8 55/5/38,5/1,5 92% 92 0 76 6
KOMIIO3HULHA 9 55/10/33,5/1,5 | 92% 84 0,05 65 6
KOMIIO3HUIIWUA 10 [65/5/28,5/1,5 83% 122% 0,02 102 6
KOMIIO3MIHMA 11 50/10/38,5/1,5 | 94% 72 0,06 56 5
KOMIIO3MIIMA 11 50/10/38,5/1,5 | 96% 71 0,04 57 7

LNP B Tabnuue 1 oueHwBanu IJs ONpPEAETCHUs] BIMSHUS COOTHOLICHUH KOMITO3MIIUH
LNP na s3¢pdextuBHOCTh penaktupoBanus CD3-nmonoxurenbHbix T-kinerok. T-KiIeTKH OT IBYX
nonopoB (maptust Ne W106 u Ne WO0186) monydanu u TpaHCPHUIHMPOBATIH, KAK OMUCAHO B
Ilpumepe 1, nns akTuBUpPOBAaHHBIX T-KJIETOK M HEAKTUBUPOBAHHBIX T-KJIETOK COOTBETCTBEHHO.
Uepes cemb aHEW mocne TpaHCPeKIMM OTpEeNaKTUPOBaHHbIE T-KJI€TKH coOupanu W
(bE€HOTUIHPOBAJIM C MOMOIIBIO MPOTOYHOW LUTOMETPUH, Kak omucaHo B Ilpumepe 1. IIpoueHt
CD3-orpunarenpabix T-kIeToOK u3Mepsuin mocie o0paboTkm KoHueHTparwsivu LNP 0,04
Mkr/mi, 0,08 mkr/mn, 0,16 mkr/mn, 0,25 mkr/mna, 0,63 mkr/mia, 1,25 mxr/ma, 2,5 Mxr/mi, u 5
mkr/mi. Cpennee 3HaueHue npoueHTa CD3-orpunatenbHbix T-KI€TOK, MAKCHMAJIbHOE 3HAYECHNE
npornenta CD3-orpuuatensHbix kieTok 1 ECS50 mpu kaxnoit noze LNP npusenensr B Tabmure 2
u Ha OUI. 1A nna aktuBupoBaHHbIX T-kjetok u B Tabmuune 3 w wa UL 1B gus
HeakTuBHpOBaHHBIX T-kierok. [IpubnusurenpHble MakcuMaibHble 3HaUeHHs Y% CD3- mun EC50
OTMEYEHBbI TWIBAOH, 4 3HAYEHUsI, KOTOPbIE HE YAAJIOCh ONPENEIUTh, - CAMBOJIOM «ND».

Tabmuma 2. Cpemmamit mpoueHT CD3-orpumarenbHbIX KJIETOK Tocie o00paboTku

aKTUBUPOBAHHBIX T-KJIE€TOK yka3aHHbIMU cocTaBaMu LNP

ID LNP LNP ENP | Cpenmit % SD N Maxe 7% EC50
(MKr/mi) CD3- CD3-
5 97,6 00 | 2
2,5 96,2 1,1 2
1,25 89,6 1,9 2
KOMITO3UIIMSA 1 | 50/10/38,5/1,5 003 o0 - : 99,0 | 0,47
0,31 30,4 0 | 2
0,16 12,7 10 | 2
0,08 4,4 0,7 2
0,04 1,8 0,3 2
5 91,3 0,3 2
2,5 81,7 0,9 2
1,25 483 1,1 2
KOMITO3ULIUA 2 | 50/5/43,5/1,5 06 5 R 959 | 1,22
0,31 5,5 0,6 2
0,16 2,0 0,3 2




82

0,08 0,8 02 | 2

0,04 0,4 0,1 2

5 97.9 0,1 2

2,5 97,3 04 | 2

1,25 96,3 03 | 2
KOMITO3UIIMSA 3 | 45/15/38,5/1,5 0,03 578 0.0 > 96,8 | 0,24

0,31 623 25 | 2

0,16 35,0 07 | 2

0,08 15,1 1,7 | 2

0,04 6,7 02 | 2

5 91,8 02 | 2

2,5 82,8 02 | 2

1,25 58.8 09 | 2
KOMIIO3ULIYS 4 | 45/5/48,5/1,5 0.03 289 . ° 96,3 | 0,99

0,31 11,0 L5 | 2

0,16 42 00 | 2

0,08 1,7 05 | 2

0,04 1,1 04 | 2

5 97,6 02 | 2

2,5 96,6 08 | 2

1,25 94,8 02 | 2
KOMITO3ULIMS 5 | 40/10/48,5/1,5 063 530 ! 2 98,5 | 0,27

0,31 57,7 04 | 2

0,16 30,6 04 | 2

0,08 15,2 10 | 2

0,04 6,6 0,1 2

5 97,2 04 | 2

25 95,2 07 | 2

1,25 94,0 12 | 2
KOMIIO3ULIUA 6 | 30/10/58,5/1,5 0,03 51 0 > 97,3 | 0,18

0,31 71,0 11 2

0,16 452 07 | 2

0,08 25,0 07 | 2

0,04 9,9 00 | 2




83

5 82.9 0,3 2
2.5 71,5 0,2 2
1,25 61,2 1.4 2
0,63 39,9 0,7 2
KOMITO3ULIUA 7 | 30/5/63,5/1,5 88,1 | 0,70
0,31 22,5 0,4 2
0,16 9,6 0,9 2
0,08 3,5 0,5 2
0,04 2,1 0,5 2
5 93,4 0,7 2
2,5 78.6 1,5 2
1,25 44.6 0,1 2
0,63 16,2 1,1 2
KOMITIO3ULIUA 8 | 55/5/38,5/1,5 99.0 | 1,37
0,31 3,9 0,2 2
0,16 1,6 0,1 2
0,08 0,7 0,1 2
0,04 0.4 0,0 2
5 97.1 0,4 2
2,5 96,9 0,1 2
1,25 89,0 0,2 2
0,63 58,1 3,6 2
KOMITO3ULIUA 9 | 55/10/33,5/1.,5 98,9 | 0,54
0,31 22.7 2,9 2
0,16 9,1 1,6 2
0,08 3,3 1,1 2
0,04 1,1 0,0 2
5 427 0,3 2
2,5 10,9 0.4 2
1,25 2.0 0.4 2
0,63 0,5 0,0 2
KOMITIO3ULIUA 10| 65/5/28,5/1,5 845 | 4,98
0,31 0,3 0,1 2
0,16 0,4 0,1 2
0,08 0,2 0,0 2
0,04 0,4 0,1 2
50/10/38,5/1,5 5 97,0 0,3 2
KOMITO3ULIUA 11 100,0 | 0,57
(N/P: 5,0) 2.5 96,3 0,2 2
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1,25 82,6 2,7 2

0,63 54,3 1,3 2

0,31 25,2 2,1 2

0,16 10,0 0,9 2

0,08 2,7 0,7 2

0,04 1.4 0.4 2

5 97,9 0,7 2

2,5 97,3 0,1 2

1,25 94,3 0,6 2

KOMITO3HLIAS 11 50/10/38,5/1,5 0,63 77,7 0,9 2 903 | 035

(N/P: 7,0) 0,31 43,5 2,5 2
0,16 21,2 1,3 2

0,08 8,4 1,1 2

0,04 2,7 0,3 2

Tabmuna 3. Cpemnamii mpoueHT CD3-0oTpUIATENbHBIX KJIETOK

HEAaKTHUBUPOBAHHBIX T-KJIE€TOK yka3aHHbIMU cocTaBamu LNP

nocie obpaboTku

LNP Cpennuii Makc.%
ID LNP LNP SD N EC50
(Mxr/mi) | % CD3- CD3-

5 70,7 2,9 2
2,5 68,2 1,2 2
1,25 56,8 2,4 2
0,63 39,1 2,8 2

KOMITIO3ULIMA 1 | 50/5/43,5/1,5 99,0 | 0,68
0,31 19,8 0,3 2
0,16 14,1 0,3 2
0,08 11,0 1,8 2
0,04 8,5 0,4 2
5 38,5 4.9 2
2,5 27,1 0,1 2
1,25 28,0 0,1 2
0,63 13,6 1,3 2

KOMIIO3ULIMA 2 | 50/5/43,5/1,5 95.9 1.45
0,31 10,6 1.8 2
0,16 10,7 2,3 2
0,08 9,1 1,8 2
0,04 10,1 3,1 2
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LNP Cpenunuti Maxkc.%
ID LNP LNP SD N EC50
(Mxr/mi) | % CD3- CD3-

5 84,0 0,5 2
2,5 82,6 1,2 2
1,25 82,9 1,8 2
0,63 71,6 2.4 2

KOMIIO3ULIMA 3 | 45/15/38,5/1,5 98,8 | 0,29
0,31 48,6 0,5 2
0,16 29,1 2,4 2
0,08 16,2 1,6 2
0,04 10,4 3,1 2
5 36,1 1,1 2
2,5 28,0 0,3 2
1,25 31,9 0.4 2
0,63 19,1 1,5 2

KOMIIO3ULIA 4 | 45/5/48,5/1,5 96,3 | 0,65
0,31 13,8 0,6 2
0,16 10,6 0,3 2
0,08 8,4 0,2 2
0,04 7,7 1,5 2
5 65,2 2,5 2
2,5 59,7 1.4 2
1,25 61,2 1,1 2
0,63 62,3 33 2

KOMIIO3ULIMA 5 | 40/10/48,5/1,5 98.5 0,22
0,31 42,6 0,5 2
0,16 29,0 0,7 2
0,08 14,9 0,5 2
0,04 10,8 1.4 2
5 60,2 0,6 2
2,5 53,3 1,1 2
1,25 59,3 1,6 2
0,63 65,3 0,9 2

KOMIIO3ULIMA 6 | 30/10/58,5/1,5 97,3 | 0,13
0,31 58,9 2,0 2
0,16 44,4 0,5 2
0,08 22,5 0,2 2
0,04 15,7 0,5 2
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LNP Cpenunuti Maxkc.%
ID LNP LNP SD N EC50
(Mxr/mi) | % CD3- CD3-
5 37,4 1,1 2
2,5 26,8 1.9 2
1,25 23,6 24 2
0,63 20,0 1.4 2 ~
KOMITIO3ULIA 7 | 30/5/63,5/1,5 88,1
0,31 17,0 1.4 2 22,14
0,16 11,9 2,2 2
0,08 10,1 0.4 2
0,04 7.8 0,1 2
5 55,8 2,0 2
2,5 47,8 0,4 2
1,25 32,0 2,7 2
0,63 17,4 1.9 2
KOMITIO3ULIMA 8 | 55/5/38,5/1,5 99,0 1,35
0,31 11,7 1.4 2
0,16 9,3 1,0 2
0,08 8,0 0,5 2
0,04 9,0 0,3 2
5 73,7 2,2 2
2,5 75,2 1.4 2
1,25 61,3 0,8 2
0,63 42,6 2.0 2
KOMIIO3ULIMA 9 | 55/10/33,5/1,5 98,9 | 0,63
0,31 24.6 2,3 2
0,16 17,6 33 2
0,08 10,5 1,0 2
0,04 9,0 0,9 2
5 23,8 1,2 2
2,5 18,4 1,3 2
1,25 16,3 1.4 2
0,63 14,7 2,3 2 ~
KOMIIO3ULIMA 10| 65/5/28,5/1,5 84,5
0,31 10,4 1.4 2 129.,4
0,16 10,8 0,8 2
0,08 8,4 0,2 2
0,04 8,2 0,7 2
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ID LNP LNP ENP | Cpenri SD N Maxe %% EC50
(Mxr/mi) | % CD3- CD3-
5 72,0 0,5 2
2,5 65,3 3,3 2
1,25 46,4 0,6 2
KOMIOSHITS 11 50/10/38,5/1,5 | 0,63 30,3 2,0 2 1000 | 116
(N/P: 5,0) 0,31 18,9 1,3 2
0,16 12,7 0,3 2
0,08 7.1 0,1 2
0,04 27,6 24 | 2
5 71,3 1.8 2
2,5 70,6 1,7 2
1,25 63,6 0,1 2
KOMIIOBHIIA 11 50/10/38,5/1,5 | 0,63 45,3 4.9 2 O
(N/P: 7,0) 0,31 24,1 0,5 2
0,16 18,0 0,2 2
0,08 10,1 2.4 2
0,04 0,0 0,0 2

ITpumep 3 - Cxpununr komnozunuii LNP u3 BeiOpannoro Coenunenus 3 B T-kieTkax

3.1 Ounenka BbeiOpanHbx Kommosuuumii LNP B orpemaktupoBanHbx CD3-
MOJIOKUTENbHBIX T-KIIeTKax

Jdns  ouenku sddextuBHocTH penaktupoBanus LNP, T-xierku oOpabaTsiBanu
koMno3unusiMi LNP ¢ pasHbIMH MOJSIPHBIMH COOTHOLIEHHUSIMU JIUIUJIHBIX KOMIIOHEHTOB,
unkancyaupyrouux MPHK Cas9 u sgPHK, nanenennyro Ha ren TRAC, u oueHuBanu c
MOMOIIBIO IPOTOYHOM LIUTOMETPHH MOTEPIO MOBEPXHOCTHBIX OEJIKOB PelenTopoB T-KJIETOK.

LNP o0pryHO TOTOBMIM, Kak omucaHo B llpumepe 1, ¢ mpuMeHEHHMEM JIMITUAHOM
KOMITO3UIINH, Kak yka3aHo B TaOnuue 4, BBIpaXXEHHOH B BHAE MOJSIPHOTO COOTHOIIEHHS
nonmupyemoro gununa A/DSPC/xonectepuna/PEG, coorBerctBernno. LNP nocrasisiia MPHK,
koupyromyr Cas9 (SEQ ID No. 4) u sgPHK (SEQ ID NO. 10) HateleHHY O Ha 4eJIOBEUECKHIA
TRAC. Coornouenue rpy3os sgPHK u MPHK Cas9 cocrasnsio 1:2 no macce.

CocraBbl LNP ananm3upoBanu Ha CpemHMH pa3Mep 4acTUL, MoJuaucrepcHocTsb (pdi),
obmee conepxanne PHK u s dpexrusHocTs nukancymsamun PHK, kak onucano B [Ipumepe 1, u
pe3yJIbTaThl peacTaBieHsl B Tabnmme 4.

Tabnuna 4. Pesynprars! aHanmuza cocrasa LNP

Homunansnoe | Mukancyn | Z-cpenH. Cpenneunci. |CooTHotIe
ID LNP PDI
mossipuoe | sinust (%) | pasmep pa3mep (HM) | HHe N/P
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COOTHOLLIEHUE (aM)
éiﬁj;i:;lﬂﬂ 1 50/10/38,5/1,5 97% 68 0,04 59 6
KOMIIO3UlMA 6 (30/10/58,5/1,5 98% 76 0,06 65 6
KOMIIO3MIIMA 12 30/15/53,5/1,5 99% 83 0,03 73 6
KOMIIO3ULIMA 13 30/20/58,5/1,5 98% 86 0,07 77 6
KOMIIO3ULIMA 14 (30/10/59/1,0 98% 88 0,04 75 6
KOMIIO3ULIMA 15 |45/10/43,5/1,5 98% 65 0,06 56 6
KOMIIO3ULIMA 16 |40/15/43,5/1.,5 98% 74 0,03 65 6
KOMIIO3ULIMA 17 [50/10/39/1,0 98% 71 0,04 64 6
KOMIIO3UILIMA 18  (30/10/58,5/1.,5 98% 73 0,08 57 9
T-knetku ot naByx poHopoB (maptuss Ne WI106 u Ne W790) monywanu u

TpaHchuIpoBany, kKak ommcaHo B Ilpumepe 1, 1 akTHBHPOBAaHHBIX T-KJIETOK W
HEaKTHBHPOBAHHBIX T-KJIETOK COOTBETCTBEHHO. Yepe3 ceMb IHEH mocne TpaHChEeKIuH
OTpenakTUpOBaHHble T-KIeTKH coOupanun #u (QEHOTHNHPOBAIH C TIOMOLIBKO IPOTOYHON
LIUTOMETPUH, Kak onucaHo B [Ipumepe 1.

ITpouent CD3-orpuuarenpHpix T-kieTok u3mMepsun nocie 00paboTKH KOHLEHTPALUSIMH
LNP 0,04 wmkr/mm, 0,08 mkr/mn, 0,16 mxr/mn, 0,25 mxr/mi, 0,63 mkr/mn, 1,25 mxr/mna, 2,5
MKr/mi, 1 5 Mkr/min. Cpemnauii nporeHt CD3-orpunarenpHbix T-KJI€TOK, pacCYMTAHHBIA AJIS
kaxxaon no3bl LNP ¢ coorBercrByromum 3HaueHueM ECS50 M MakcUMalbHBIM 3HAYEHUEM,
npuseneH B Tabmune 5 u Ha @ur. 2A nis akTuBUpoBaHHBIX T-kyeTok u B Tabnune 6 u Ha OUT.
2B nns HeakTUBUPOBAHHBIX T-KJIETOK.

Tabmuua 5. IIpouent CD3-0oTpULIATENbHBIX KJIETOK MOCIe 00pabOTKHM aKTHBHUPOBAHHBIX

T-kneTok ykazanHbiMU cocTtaBamu LNP

LNP Cpennuii Makc.%
ID LNP LNP SD N EC50
(Mxr/mi) | % CD3- CD3-
5 96,6 0.4 2
2,5 93,0 0,1 2
1,25 77,3 2,2 2
KOMIIO3 1 0,63 48,6 1.9 2
it 50/10/38,5/1,5 99,5 | 0,64
(CpaBuenue) 0,31 21,6 1,1 2
0,16 8,3 0,8 2
0,08 3,1 0,0 2
0,04 0,9 0,1 2
KOMIIO3ULIMA 6| 30/10/58,5/1,5 5 85,8 0,4 2 86,5 | 0,31
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ID LNP LNP ENP | Cpenri SD N Maxe %% EC50

(Mxr/mi) | % CD3- CD3-

2,5 83,1 1,1 2

1,25 81,6 1.8 2

0,63 68.6 0,7 2

0,31 44,1 0,6 2

0,16 248 0,4 2

0,08 12,2 0,7 2

0,04 5,5 0,0 2

5 95,7 0,0 2

2,5 94,4 0,3 2

1,25 92,9 0,7 2
I;OMHOSHHH}I 30/15/53,5/1,5 gi 2:: (1):3 2 96,8 | 0,21

0,16 40,6 1,2 2

0,08 234 0,1 2

0,04 10,4 0,1 2

5 93,0 0,8 2

2,5 91,5 0,2 2

1,25 84,7 0,2 2
T;MHOBW 30/20/58,5/1,5 gi’ jj; 2:(7) 2 95,1 | 0,40

0,16 20,5 0,2 2

0,08 8,7 0,3 2

0,04 43 0,1 2

5 94,1 0,6 2

2,5 943 0,7 2

1,25 94,2 0,3 2
IffMHOSM 30/10/59/1,0 gi jzz g:z 2 95,6 | 0,17

0,16 47,9 0.2 2

0,08 28.8 0,7 2

0,04 13,2 0,3 2
KOMIIO3MLIMS | 45/10/43,5/1,5 5 96,5 0,0 2 98,6 | 0,49
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ID LNP LNP ENP | Cpenri SD N Maxe %% EC50
(Mxr/mi) | % CD3- CD3-
15 2,5 94,5 0,5 2
1,25 84,4 1,8 2
0,63 60,3 1,0 2
0,31 30,6 2.4 2
0,16 13,1 0,9 2
0,08 5,5 0,4 2
0,04 2,0 0,4 2
5 97,0 0,4 2
2,5 96,4 0,3 2
1,25 94,0 0,6 2
II?MHOSHHM 40/15/43,5/1,5 gi ij: ;Zi 2 984 | 0,26
0,16 32,8 0,5 2
0,08 16,5 1,1 2
0,04 6.9 0,2 2
5 96,7 0,1 2
2,5 95,9 0.2 2
1,25 90,7 1,8 2
I;OMHOBW 50/10/39/1,0 gi’ jzi (1):3 2 99,2 | 0,38
0,16 21,3 0,1 2
0,08 9,3 0,3 2
0,04 3,8 0,3 2
5 46,5 33 2
2,5 51,6 1,3 2
1,25 42,7 0,7 2
KOMITO3ULIUA | 30/10/58,5/1,5 | 0,63 19,7 0,6 2
18 (N/P 9,0) 0,31 7.9 0,4 2 e
0,16 3,0 0,2 2
0,08 1,0 0,1 2
0,04 0,6 0,1 2
Tabmuma 6. Ilpouent  CD3-orpumarenbHbIX — KJIETOK — mocie  00paboTku
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HEAaKTUBUPOBAHHBIX T-KJI€TOK yka3aHHbIMU cocTaBamu LNP

ID LNP LNP ENP | Cpenmit % SD N Maxe %% EC50
(MKr/™MIT) CD3- CD3-
5 78,4 2.4 2
2,5 74,3 2.2 2
B 1,25 59,8 6,5 2
1 50/10/38,5/1,5 0,03 B 12 ’ 81,5 |0,70
Crasmem) 0,31 23,3 0,1 2
0,16 14,6 0,0 2
0,08 10,6 1,8 2
0,04 9,7 0.8 2
5 542 3,6 2
25 54,9 33 2
1,25 63,1 2.9 2
I;OMHOSM 30/10/58,5/1,5 2?? ZZ (3)? 2 59,5 | 0,17
0,16 35,5 3,7 2
0,08 20,4 12 2
0,04 13,4 1,1 2
5 72,0 1,0 2
2,5 79,4 0,5 2
1,25 80,7 0,7 2
I;OMHOSM 30/15/53,5/1,5 gi Zi; i i 78,3 | 0,18
0,16 42,7 1,9 2
0,08 25,9 1,5 2
0,04 16,5 0,9 2
5 61,8 23 2
2,5 66,0 13 2
1,25 67,2 1,3 2
I;OMHOSM 30/20/58,5/1,5| 0,63 55,9 0,8 2 654 | 0,33
0,31 35,7 2.8 2
0,16 19,6 1,5 2
0,08 13,0 1,5 2
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0,04 9,9 1,1 2

5 73,4 0,5 2

2,5 74,5 1,9 2

1,25 84,4 0,2 2
IffMHOSW 30/10/59/1,0 gz jjl g:z 2 793 | 0,14

0,16 53,6 2.3 2

0,08 31,4 0,9 2

0,04 19,3 0,5 2

5 75,7 0,4 2

2,5 79,6 2.1 2

1,25 66,7 1,1 2
TSMHOSHHH}I 45/10/43,5/1,5 gi zzi (1)2 2 79,1 | 0,63

0,16 14,4 0,3 2

0,08 11,5 2.6 2

0,04 8,6 0,9 2

5 87,0 0,2 2

2,5 92,0 0,7 2

1,25 88,4 2.3 2
I:;)MHOBW 40/15/43,5/1,5 gi Z:(S) (I)Z 2 91,0 | 0,29

0,16 333 12 2

0,08 22,4 0,2 2

0,04 14,6 0,2 2

5 92,2 15 2

2,5 93,5 0,8 2

1,25 86,1 12 2
I;OMHOSHHM 50/10/39/1,0 gi ;61; 2; 2 95,8 | 0,55

0,16 22,4 2.6 2

0,08 15,0 1.4 2

0,04 11,8 1,1 2
KOMITO3MLIMS | 30/10/58,5/1,5 5 26,1 0,4 2 282 0,59
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18 (N/P 9,0) 2,5 28,7 0,7 2
1,25 29,3 3.3 2
0,63 19,8 0,7 2
0,31 17,3 2,0 2
0,16 13,3 1,2 2
0,08 11,0 0,3 2
0,04 14,8 7,1 2

ITpumep 4 - CKkpUHUHT HOHU3UPYEMOTO UNuAa B T-KiIeTKax

4.1 Xapakrepuzauus komnozuunii LNP ¢ paznuyHbIMM HOHU3UPYEMBIMU JIMITUIAMU

JIns OUEHKW BJIHAHUS JPYIrUX MOHU3UPYEMBbIX JunuaoB B coctae LNP Ha
penaktupoBanue T-kieTku obOpabareiBaiu kommnosuiwsimu LNP, comepskamumu ogHO u3 3
MOHM3UPYEMBIX JIMIIUIHBIX COEAUHEHUM MpPU IBYX Pa3JIMUYHBIX COOTHOIIEHUSX KOMIIOHEHTOB.
Kaxmnoe u3 cnenyrommx coequHennii:. Coequnenne 1, Coennnenne 3 u Coenunenue 4 ObuIo
coctaBjiecHo B Buae LNP, uMerommux HOMHUHAJbHOE MOJb % COOTHOIIEHHE JIUIMHIHBIX
KOMITIOHEHTOB. 30% wmonusupyemoro junuaa, 10% DSPC, 59% xonecrepuna u 1,0% PEG-2k-
DMG, a cpaBHurenpHbele koMmmnosuuuu LNP wumenu crnenyroiiee HOMHHaIbHOE MOJb %o
COOTHOUICHUE JHUMUAHBIX KOMIOHEHTOB. 50% wuonusupyemoro mununaa, 10% DSPC, 38,5%
xonectepuHa u 1,5% PEG-2k-DMG. LNP wunkancynuposanu MPHK Cas9 u sgPHK,
HaueneHHyr0o Ha redH TRAC, u penakTupoBaHME OLEHUBAJIM C IIOMOIIBIO IPOTOYHOM
LIUTOMETPHH I10 NOTEPE MOBEPXHOCTHBIX OENKOB pelenTopoB T-KIeToK.

LNP o0bryHo roroBmiy, kak omucaHo B Ilpumepe 1, ¢ COOTHOLIEHHSMHU JHUNHIHON
KOMIIO3ULMY, BBIPAXKEHHBIMH B  BHAE  MOJSIPHOIO  COOTHOLICHHUS  HMOHU3UPYEMOTO
mununa/DSPC/xonecrepuna/PEG, coorsercrBenHo. LNP nocrasmsna MPHK, komupyroryro
Cas9 (SEQ ID No. 5), u sgPHK (SEQ ID NO. 10) Hauenennyro Ha uenoBedeckuii TRAC.
Cootnomenue rpy3os sgPHK u MPHK Cas9 nns uccinenyembrx LNP cocrasnso 1:1 mo macce.

CocraBbl LNP ananu3upoBamu Ha CpeAHMN pa3Mep 4acTUL, MOJuAucrepcHocTsh (pdi),
obmee coneprkanne PHK u s pextusHocTs nukancymsnun PHK, kak onucano B [Ipumepe 1, u
pe3yNbTaThl peacTaBieHbl B Tabuie 7.

Tabnuna 7. Pesynpratsl aHanuza cocrasa LNP

Momnsipaoe Z-cpenH.
Huxkancymsn CootHouieHue
ID LNP CoenuHeHue | COOTHOIICHHE pasmep PDI
ust (%) N/P

KOMITO3ULIH (HM)
KOMIIO3UIMA

50/10/38,5/1,
19 3 s 97% 72 0,05 6
(CpaBHenue)
KOMIIO3ULIMA 50/10/38,5/1,
- 1 s 97% 74 0,06 6
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(CpaBHenue)
KOMIIO3ULIMA
50/10/38,5/1,
21 5 95% 83 0,04 6
(CpaBHenue)
KOMIIO3HULIMA
30/10/59/1,0 99% 86 0,09 6
22
KOMIIO3ULMA
- 30/10/59/1,0 98% 84 0,04 6
KOMIIO3ULMA
" 30/10/59/1,0 98% 117 0,02 6

T-knetku ot omHoro noHopa (WO0106) rotoBuim, akTUBHPOBAN U TpaHCHEHPOBaIH,

kak onucaHo B [Ipumepe 1, 3a UCK/IOUEHHEM TOrO, YTO HEAKTUBUPOBAHHbIE T-KJIETKU mepen

TpaHcheKUnell HaXOOMIINCh B COCTOSIHUM TOKOsI B TeueHue 48 vacos. Uepes cemb qHEH mocne

TpaHC(HEKLUNH OTPENAKTUPOBAHHbIE AKTUBHUPOBAaHHbIE T-KieTku codnpanu u GeHOTHIHPOBAIHU C

MOMOLIBIO MPOTOYHOM LuTOMeTpuH, kak onucaHo B [Ipumepe 1. IIpouent CD3-oTpuniatenpHbIx

T-knerok msmepsin nocie oopadorku koHneHtrpanusimu LNP 0,04 mxr/mn, 0,08 mxr/mi, 0,16

mkr/mi, 0,25 mxr/mi, 0,63 mir/mi, 1,25 mxr/mi, 2,5 mxr/min, u 5 mkr/min. CpenHee 3HaYeHHE

npoueHta CD3-orpuuarenpubix T-kaeTok, mMakcumanbHoe 3HaudeHue nporeHta CD3 u ECS0

npu kaxkgoit no3ze LNP npusenenst B Tabmume 8 u ®UIT. 3A anist akTHBUPOBaHHBIX T-KIIETOK U B

Tabnuue 9 u na GUI'. 3B 11 HeaKTUBUPOBAHHBIX T-KIETOK.

Tabmuua 8. Ilpouent CD3-oTpuaTeNnbHbIX KJIETOK MOCIe 00pa0OTKU aKTUBHUPOBAHHBIX

T-xnerox LNP, conepxxaiiuMu pa3inyHble HOHU3UPYEMBbIE JIUUTbI

LNP Jlumun flosa | Cpenrini SD | N Mae.% EC50
(Mxr/min) | % CD3- CD3-
5 98,9 0 2
2,5 98,3 0,1 2
1,25 93 0,8 2
0,63 72,4 0,5 2
KOMITO3UIIUA 19 o3 59 3 5 100 | 0,36
50/10/38,5/1,5 0,16 22,2 0,5 2
(CpaBHenue) 0,08 9.8 0,2 2
0,04 3,8 0,4 2
5 98,2 0,2 2
2,5 97,7 0,1 2
KOMITO3MIIHA 20 733 580 % 5 100 | 043
0,63 67 1,1 2
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0,31 38,9 1,6 2
0,16 17 0,1 2
0,08 7.5 0,1 2
0,04 4 0,6 2
5 98,5 0,3 2
2,5 97,9 0,2 2
1,25 89,7 | 08 2
0,63 72,1 0 2
KOMITO3UILIMA 21 98,3 10,35
0,31 47,1 0,3 2
0,16 22,4 0,5 2
0,08 10,5 0,3 2
0,04 4,6 0,1 2
5 97,8 0,1 2
2,5 97,2 0.4 2
1,25 96,5 | 03 2
0,63 94,1 0,1 2
KOMITO3HULIMA 22 98,3 | 0,12
0,31 83,8 2,6 2
0,16 61,9 1,2 2
0,08 40,9 0,5 2
0,04 21,6 0,6 2
5 97,9 0,1 2
2,5 97,5 0,2 2
1,25 98,3 | 0,1 2
30/10/59/1,0
0,63 958 | 08 2
KOMITO3ULIMA 23 98,6 |0,11
0,31 87,8 0,8 2
0,16 68,6 0,2 2
0,08 46,1 1,1 2
0,04 25,7 1,7 2
5 86,8 1.6 2
2,5 88 0.4 2
1,25 859 | 0,1 2
KOMITO3HUILIMA 24 88,5 10,21
0,63 79,6 0,7 2
0,31 60 0.4 2
0,16 36,4 0,4 2
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0,08 19,2 0,2 2
0,04 8,3 0,5 2

Tabmuma 9.  Ilpouent  CD3-oTpunarensHbIX — KJIETOK — mocie  oOpaboTku

HeakTUBUPOBaHHBIX T-kieTok LNP, copepkaiuMu pa3IuuHble HOHU3UPYEMBIE JIUTTHIbI

Hoza  |Cpennuii % Makc.%
LNP ID LNP SD N EC50
(MKT/Mm) CD3- CD3-
5 91,8 0,1 2
2,5 89,1 1,1 2
1,25 76,8 3,7 2
KOMIIO3 0,63 50,9 1,5 2
At 100 0,5
Ui 19 0,31 42,3 6,3 2
0,16] 26,9 1,7 2
0,08 11,8 0,9 2
0,04/ 75 0,1 2
5| 91,8 1,5 2
2,50 895 0,7 2
1,25| 76,9 2.9 2
50/10/38,5/1,5 |KOMITO3UL] 0,63] 58,1 6,6 2
98,6 | 0,37
(CpaBHenue) 120 0,31 46,5 0,1 2
0,16| 36,1 8.9 2
0,08 10,6 1,8 2
0,04 7,5 0,1 2
5/ 914 2,8 2
2,5 85.8 2,2 2
1,25 76,8 0,7 2
KOMITO3UIL] 0,63 59,5 8,3 2
89,9 10,53
Hs 21 0,31 22 1 2
0,16 15,5 6,2 2
0,08 10,1 4,7 2
0,04 3,5 0,8 2
5 84.9 2,5 2
KOMIIO3UIL] 2,5 81,5 4.8 2
30/10/59/1,0 854 | 0,12
ns 22 1,25 86,8 4,3 2
0,63 86,5 4,6 2
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031] 81 1,7 2

0,16 63,7 6.8 2

0,08 492 8,3 2

004 355 7,7 2

50 893 42 2

25 89 3.8 2

125 922 1,7 2

KOMITO3MUI] 0,63 86,2 43 2
89,9 | 0,06

U 23 031] 87 0,9 2

0,16] 77,2 0,9 2

0,08 63 2,6 2

0,04 432 2,7 2

51 576 1 2

25| 60,5 9,6 2

125 526 0,6 2

KOMITO3HUI] 0,63 59,7 0,6 2
U 24 031] 46,5 1,8 2 286 | 012

0,16 35,9 7.6 2

0,08 22,1 11,2 2

0,04 102 2 2

IIpumep S. PenakTuposanune B NK-kierkax

5.1. CocraBbl LNP

LNP roroBunu, kak omnucaHo B Ilpumepe 1, 3a HUCKIIOUEHHEM TOrO, YTO [JIs
onpeneneHus xapakrepuctuk LNP He mpoBoaunm KpHUO3JNEKTPOHHYH MuUKpockonuioo. LNP
COCTaBJSIM C MOJSIpHBIM cooTHomenueM nununamuaa k PHK-¢ochary (N:P) okomo 6,
cootnomennem sgPHK k MPHK Cas9 (cootHomenue rpy3oB) 1:2 no macce mist Komnosunuii 26
u 27 unu maccoBoe cooTHomeHue rpy3oB 1:1 ama Komnosunuum 25 u CoenusHenus 3 uiu
Coenunenus 8 (renTanexaH-9-mn 8-((2-runpokcuaTun)(8-(HOHMIOKCH)-8-
OKCOOKTUJI)AMHUHO)OKTAaHOAaT), Kak mokazano B Tabmune 10. LNP gocraemsiim MPHK,
kogupyromyr Cas9 (SEQ ID No. 4), u sgPHK (SEQ ID NO. 11), nauenennsie Ha reH AAVS1
YeJ0BeKa.

Jlunuaueie komroHeHThl B LNP konudectBeHHO aHanmusupoBaiu ¢ nomombso HPLC ¢
MPUCOEINHEHHBIM JETeKTOPOM 3apsikeHHbIX asposonieli  (CAD).  Xpowmarorpadudeckoe
pasneneHue 4 JUMUAHBIX KOMIIOHEHTOB OCYINECTBJISIM C MOMOINBIO OOpameHHO-(ha30BoH
HPLC. C nomompro HPLC-ananmuza nunumoB ObLIM MOSy4YeHb! (PAKTUYECKHE MOJISIPHBIE

MPOLEHTHl (MOJb-%) JNUMHAOB JUIsI KaXKIOro KOMIIOHeHTa coctaBoB LNP, onmcanHbIX B
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CIIEYIOIUX TPUMEpPax, Kak mokaszaHo B Tabyure 10.

Tabmuna 10. Pesynbrarsl anamusa TUMUA0B 1js1 Kommozunnii LNP
Momsipaoe DakTUUECKUN WIH U3MEPEHHBIA MOJIb

Kommnosuriusa LNP COOTHOIIIEHHUE %

(romunaneHoe) | Jlumun | DSPC | Xonecrepun | PEG

Kommnosumus 25
30/10/59/1,0

(I'pys 1:1; Coenunenue 3) 31,0 10,0 57.8 1,1

Kommoszurus 26
50/10/38,5/1,5

(I'pys 1:2; Coenunenue 3) 51,9 9.4 36,7 1,9

Kommoszurus 27
50/10/38,5/1.,5

(I'py3 1:2; Coenunenue 8) 50,8 9,5 37.8 1.9

CocraBel LNP ananusupoBany Ha mpeaMer Z-CPeAHero U CPEIHEUYHCIOBOrO pa3Mepa
yactul, nomuaucnepcHoctu (pdi), obmero congepxanns PHK u s¢dexTnBHOCTH HHKANCY IS
PHK, xak ormmcano B Ilpumepe 1, u pe3yabrarsl npeacrasieHbl B Tadmume 11.

Tabmuua 11. Pesynbprarsl ananuza coctaBa LNP

Z-cpenH. Konu.
HHKancy st Cpenneunc. CooTHoOlLIIEHHE
Komnosunus LNP pasmep | PDI PHK
(%) pasmep (HM) N/P
(aM) (mr/m)

Kommnozurust 25 99% 91 0,07 77 0,07 6
Kommnozurus 26 96% 74 0,06 57 0,07 6
Kommnozurust 27 92% 71 0,1 50 0,07 6

NK-kieTkn BbIIENAIN U3 KOMMEPUYECKH MOJyYEHHOrO JIEWKOMaka OT 3J0pOBOr0 JOHOpa
¢ nmomotbto Habopa EasySep Human NK Cell Isolation Kit (STEMCELL, HOMep mo kaTayiory
17955) cornmacHo mnportokony mnpousBomutens. llocie BeigeneHuss NK-kjIeTku XpaHWIH B
3aMOpPO’KEHHOM BHJE A0 Te€X MOp, MoKa oHu He moHanodsrcs. Ilocne orramBanust NK-kieTku
octapiisii Ha HOYb B cpere CTS™ OpTmizer™ T Cell Expansion (Gibco, HOMep 1o karajory
A10221-01), 5% ceiBopotku AB uenoseka (GemCell, Homep mo katanory 100-512), S00 En/mn
IL-2 (Peprotech, Homep mo katanory 200-02), 5 ur/mia IL-15 (Peprotech, Homep mo karajory
200-15), 10 mn Glutamax (Gibco, Homep no katanory 35050-61), 10 mx HEPES (Gibco, Homep
no karaiory 15630-080) u 1% nermnunsmus-ctpentomuiH (ThermoFisher, Homep no karanory
15140-122). 3arem ornoxHyBmme NK-KJIETKH KyJIbTUBUPOBAIM B COOTHOmeHHH 1:1 ¢
oOnyueHHbiMu  KieTkamMu K562, skcmpeccupyrommmu  41BBL (SEQ ID NO: 12), wu
meMmOpanocesizanabM 1L21 (SEQ ID NO: 13), koTOopble HCHIONB30BAIN B KaueCcTBE (PUAECPHBIX
kaetok aist aktuBauu NK B ykazanHo# Beime cpene CTS™ OpTmizer™ T Cell Expansion B
TeueHue 3 THEH.

Uepes Tpu ansa mnocne akrusarun NK-xnerku obpabateiBamu LNP, nmocrasistromumu
MPHK Cas9 (SEQ ID NO: 4) u sgPHK (SEQ ID NO: 11), nanenennsle Ha jgokyc AAVSI.
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Kpusyto «noza-adpdext» pasmepoMm 12 TOUYEK MOTyYaad MyTeM BBINOJHEHHS] CEPUU CEPUITHBIX
pasBenenuii 1:2, HaumHas ¢ 10 mxr/mn LNP, cmemannbix ¢ ApoE3 (Peprotech 350-02) B
KOHUeHTparun 2,5 MKr/mia B BeimeykazaHHou cpege CTS™ OpTmizer™ T Cell Expansion ¢
2,5% ceBopoTku yenoBeduecknx AB u 0,25 mxM HuskomonekysipHoro unruburopa JIHK-
3aBUCUMON MIPOTENHKUHA3BI.

HNurnburop AHK-3aBuCHMONNPOTENHKIHA3EI, IMEHYEeMblIi B 1ajbHeiimeM «CoequHeHne
4 DNAPKI», mpencrasnsier coboii 9-(4,4-nudTopuukiaorekcun)-7-meTui-2-((7-MeTui-
[1,2,4]Tpuazomno[1,5-a] MUPUIUH-0-11)aMuHO)-7,9-nuruapo-8H-nmypuH-8-oH, TaK>kKe

0003HaYaeMbIi KaK:

0}_
N N=
_.--N 1 ﬁ'LN
=N J' f
|
‘“N”L‘NH =

Coenunenne 4 DNAPKI roToBuiu cienyromum oOpa3oMm:

OO6mast nuapopmanus

Bce peareHTbl U pacTBOpUTENH MPHOOpETaNyd U MPUMEHSIM B TOM BHIE, B KAKOM OHH
OBUTM TOJNy4eHbl OT KOMMEPUECKHX MOCTABLIMKOB, HJIH CHHTE3UPOBAHbI B COOTBETCTBHH C
yKa3aHHBIMHU TMpoLeaypaMu. Bce MpoMeXKyTOuHble COCOMHEHHs M KOHEYHbIE COEIUHEHUsI
OYMINAIN TIOCPEACTBOM KOJOHOYHOHM (uamu-xpomaTtorpadguu Ha cunmkarene. Crnexkrper SIMP
peructpupoBasiui Ha cnektpomerpe Bruker wmmu Varian 400 MI'n, a nanueie AMP
peructpupoBan B CDCI3 npu Temmepatype OKpykarolueil cpenbl. XHMHUECKHE CIBHUIH
yKa3aHbl B MMJUIMOHHBIX noisx (ppm) otHocurenbHo CDCI3 (7,26). Hanneie nns 1H SMP
IPE/ICTABICHbI CIEAYIOIUM 00pa3oM: XUMUYECKUH CABHI, MYJBTUILIETHOCTH (bI=IIHpPOKUI,
s=cuHryet, d=nybner, t=tpurer, q=kBapretr, dd=nyOner nyOieros, dt=myOyeT TpPUILIETOB,
M=MYJIbTUIUIET), KOHCTAHTA CBsI3bIBaHMs U MHTerpupoBanue. JlanHsie MS perucrpupoBanu Ha
macc-cnekrpomerpe Waters SQD2 ¢ uctounmkoM noHM3auuu snektpopacnbuieHneM (ESI).
UuctoTy KOHeuHBIX coenuHeHui omnpenemsuiu ¢ nomouibto UPLC-MS-ELS ¢ nmomornsko
npubopa nnsi SKUAKOCTHOU xpomarorpaduu Waters Acquity H-Class, ocHameHHOro macc-
cnekrpomerpoM SQD2 ¢ pmerekropamu ¢oronuonHoi marpunsl (PDA) m ucmapurenbHOro
ceeropaccesiHus (ELS).

IIpomexxyrounoe coenunenue la: (E)-N, N-mumerni-N'-(4-MeTHI-5-HATPpOTUPUIUH-2-

1) (OPMUMHUIAMHL

NN
O,N =

K pactBopy 4-merun-5-uurpornupuans-2-amuna (5 r, 1,0 sxB.) B Tomyone (0,3 M)

nobasnssmu DMF-DMA (3,0 3xB.). Cmecy nepememmBanu npu 110°C B TeyeHue 2 4acos.
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PeakunOHHYHO CMeCh KOHLIEHTPUPOBAJIH MPU MOHUKEHHOM AABJIEHUU C MOJTYYEHUEM OCTAaTKa U
OYMINAIN KOJOHOYHON Xpomartorpadueil ¢ moJydeHneM MPOAYKTa B BHUAE TBEPAOIO BEIIECTBA
xkenroro usera (59%). 'H SIMP (400 MI'y, (CD3),S0) & 8,82 (s, 1H), 8,63 (s, 1H), 6,74 (s, 1H),
3,21 (m, 6H).

ITpomexxyrounoe coenunenue 1b: (E)-N-runpokcu-N'-(4-meTumn-5S-HUTpOonupuauH-2-

wi)popMuUMHIaAMUL
N N H
TS S Ton
0,N =

K pactBopy mpomexyrouHoro coenunenust la (4 r, 1,0 skB.) B MeOH (0,2 M)
nobasysimu NH,OH-HCI (2,0 3kB.). Peaknuonnyto cmech nepemermnaiu rnpu 80 °C B Teuenue 1
yaca. PeakunonHyr0 cmech (GuibTpoBasu M (UIBTPAT KOHLUEHTPUPOBAIU TPHU MOHIKEHHOM
naBiieHUd C noiydeHueM ocrtatka. Ocratok pacnpenemsuin mexay H,O u EtOAc ¢
nocienymwouei neykpatHon skcrpakuueii EtOAc. Opraamdeckue (asbpl KOHIEHTPUPOBAIU MPH
NOHMKEHHOM JaBJICHHH C IOJIyY€HHEM OCTaTKa M OYHUINAIM KOJIOHOYHOH Xpomarorpadueit ¢
NOJIyYeHHEM TPOAyKTa B Buue Oenoro teepmoro Bemiectsa (66%). 1H SAMP (400 MI'h,
(CD3),S0) & 10,52 (d, J=3,8 I', 1H), 10,08 (dd, J=9,9, 3,7 I', 1H), 8,84 (d, J=3,8 I'y, 1H), 7,85
(dd, J=9,7, 3,8 'y, 1H), 7,01 (d, J=3,9 Hz, 1H), 3,36 (s, 3 H).

[Ipomexytounoe coeauHeHue 1¢: 7-meTun-6-uutpo-[1,2,4]rpuazono[1,5-a|nmupuaun

N=,
N__.N

f

O,N =

K pacrBopy mpomexyrouHoro coeaunenust 1b (2,5 r, 1,0 sks.) B TT® (0,4 M)
nobGasysimu TpudTopykcycHbiit auruapun (1,0 sxs.) npu 0°C. Cmech nepemenrusanu npu 25 °C
B TeueHne 18 wacoB. PeakunoHHy0 cMech (PUIBTPOBATN U (UIBTPAT KOHLEHTPUPOBAIU IMPH
NOHMKEHHOM  JaBJIEHMM C TMOJydeHHeM octatka. (OCTaToKk OYHMINAIH  KOJOHOYHOM
xpomarorpadueii ¢ MONy4eHHeM IPOAYKTa B BHE GeIoro TBepaoro semectsa (44%). 'H SIMP
(400 MI', CDCls) 6 9,53 (s, 1H), 8,49 (s, 1H), 7,69 (s, 1H), 2,78 (d, J=1,0 'y, 3H).

[Ipomexyrounoe coequHenue 1d: 7-metun-[1,2,4]rpuazono 1,5-a|nupuans-6-amuH.

N=y
N__N

HH ™

K cmecu Pd/C (10% w/w, 0,2 skB.) B EtOH (0,1 M) nobGaBisiii MpOMEKYTOUHOE
coenuaenue lc (1,0 skB. u ¢popmuar ammonus (5,0 skB.). Cmecy HarpeBamu npu 105°C B
TedeHne 2 4YacoB. PeaknMoOHHYIO cMech QUIBTPOBAIM M (UIBTPAT KOHLEHTPUPOBAIU IPU
NOHMKEHHOM  JaBIIEHHMM C TMOJydeHHeM ocraTka. (OCTarok OuHMINaId  KOJOHOYHOM
xpomarorpadueii ¢ moyueHneM IpOAYKTa B BHE BIIeXHO-KOPHUHEBOr0 TBEPIOro BemecTsa. ' H
SMP (400 MTI'L, (CD3),S0) 6 8,41 (s, 2H), 8,07 (d, J=9,0 'y, 2H), 7,43 (s, 1H), 2,22 (s, 3H).
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ITpomesxyTouHoe coequnenue le: 8-metunen-1,4-nuokcacnupol4.5]nexan.
o T
=

K pactBopy merun(tpudenun)pochonus Opomuna (1,15 sxs.) B TT'D (0,6 M) o xarmsim
nobasmsum H-BuLi (1,1 »xB.) mpu -78 °C u cmecp nepememmBanu npu 0 °C B Teuenue 1 u.
3areM Kk peakuMoHHON cmecu nodasisuiu 1,4-auokcacnupo[4.5]nekan-8-on (50 r, 1,0 3kB.).
Cwmech nepememuBanu nipu 25°C B Teuenue 12 yacoB. PeakImoHHYI0 CMeCh BBUIMBAJIA B BOMH.
NH.Cl mpu 0 °C, pasbasmsmn H,O wu Tprkasl skcTparupoBanu ¢ npumeneHuem EtOAc.
OObenMHEHHbIE OpPraHUYECKHE CJIOM KOHLEHTPUPOBAIM MPH TOHWKEHHOM JaBJIEHUH C
MOJIyYeHHEM OCTaTKa M OYHINAIM KOJOHOYHOH XpomaTorpadueil ¢ MojydeHHeM NPOAYKTa B
Buze OecuperHoro macia (51%). 'H amP (400 MTI'y, CDCls) 0 4,67 (s, 1H), 3,96 (s, 4 H), 2,82
(t,J=6,4 Ty, 4 H), 1,70 (t, J=6,4 T'u, 4 H).

[TpomesxyTounoe coenunenue 1f: 7,lO—):[I/oncanncnnpo[2.2.46.23]):[01:[eKaH.
“70&
.

K pactBopy nmpomexyTouHoro coeauaenus 4a (5 r, 1,0 skB.) B Toayone (3 M) no karsm
nobasnsimu ZnEt, (2,57 3xB.) npu -40 °C u cmech nepememusanu rpu -40 °C B Teuenue 1 yaca.
3arem k cMmecu 1o KaruisiM gobasisuu auitoaMeran (6,0 3kB.) npu -40 °C B atmocdepe a3ora.
3arem cmech nepememuanu npu 20 °C B Teuenne 17 u B atmocdepe N, PeakioHHyo cmech
BoutnBasin B BOAH. NH4Cl mpu 0°C um nBaxkael skcrparuposamu EtOAc. OObenuHeHHbIe
opranuyueckue (paspl MPOMBIBAIM COJSTHBIM pacTBopoM (20 mun), cymmnu 0e3BoaHbIM NarSOy,
¢drnpTpoBaTM M (QUIBTPAT KOHLEHTPUPOBAIM B Bakyyme. OCTaTOK OUHMINANU KOJOHOYHOH
XxpomaTorpadueii ¢ mony4eHneM npoaykra B Buae OnenHo-xenroro macna (73%).

IIpomesxyTounoe coequnenue 1g: cnupo[2,5 |JokraH-6-0H

A

K pactBopy mpomexyTtouHoro coemunenus 4b (4 r, 1,0 sks.) B 1:1 THF/H,O (1,0 M)
nobasysmn TFA (3,0 skB.). Cmech nepemernuaiu mpu 20 °C B Teuenue 2 4 B armochepe No.
PeakinOHHYHO CMe€Ch KOHLIEHTPUPOBAJIN IIPU MOHMUKEHHOM nasieHnu s yaanenus THF u pH
ocrartka nosoamiu 10 7 ¢ momouisio 2 M NaOH (Boan.). CMech BBUIMBAJIM B BOAY M TPYIKABI
skcTparupoBanu ¢ npuMeHeHneM EtOAc. OObenuHEHHYI0 OpraHu4eckyr a3y MpOMBIBAIN
COJSIHBIM ~ PacTBOPOM, cymwid  Oe3BoaHbIM  NapSOs, ¢umbTpoBaIM ®  QUIBTPAT
KOHLIEHTPUPOBAIX B BakyyMme. OCTaTOK OYMIAIN KOJOHOYHOH XpoMaTorpaduei ¢ moaydeHuem
npoxnykTa B Buae OnemHo-xenToro macna (68%). 'H sIMP (400 MI'y, CDClI3) & 2,35 (t, J=6,6
I'n, 4H), 1,62 (t, J=6,6 I'y, 4H), 0,42 (s, 4H).

ITpomesxytounoe coequnenue 1h: N-(4-meTokcubensmn)cnupo[2,5|okran-6-aMuH
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PMBHN :

K cmecu mnpomexyrouHoro coemuHenus 4c¢ (2 r, 10 »3xB) wuw (4-

metokcudpennn)meranamusa (1,1 sxs.) 8 DCM (0,3 M) nobGasnsanun AcOH (1,3 skB.). Cmech

2

nepemernBany npu 20 °C B Tewenue 1 u B atmochepe N 3atem k cmecu n00aBsiiu
NaBH(OAc); (3,3 skB.) nmpu 0°C u cmecy nepememuBanu npu 20°C B Teuenue 17 4 B
atmocdepe Np. PeakIMOHHYI CMeChb KOHIEHTPHPOBAIM MPH TOHMKEHHOM JaBJICHUU IS
ynanenuss DCM, mnonydenHblii octatok pasOasmsuiiu H,O u skcrparupoamu 3x EtOAc.
OObenuHEHHBIE OPraHWMYECKUE CJIOH TPOMBIBAIM COJIEBBIM PAaCcTBOPOM, cymvyid Haa NaySOy,
(1)I/IJ'II:>TpOBa.HI/I u (bl/IJIpraT KOHLCHTPUPOBAJINM IHPHU INOHMKEHHOM HaBJICHUHU C TMOJIYyUYCHUEM
ocratka. OCTaTOK OYMINAIU KOJOHOUYHOW Xpomarorpaduell ¢ MOJy4eHHEM MpPOAYKTa B BUJE
ceporo TBeproro semectsa (51%). 'H SIMP (400 MI', (CD3),S0) & 7,15-7,07 (m, 2H), 6,77-
6,68 (m, 2H), 3,58 (s, 3H), 3,54 (s, 2H), 2,30 (ddt, J=10,1, 7,3, 3,7 I'y, 1H), 1,69-1,62 (m, 2H),
1,37 (td, J=12,6, 3,5 'y, 2H), 1,12-1,02 (m, 2H), 0,87-0,78 (m, 2H) , 0,13-0,04 (m, 2H).

[IpomesxyTounoe coequHenue 1i: criupo[2.5]okTaH-6-aMuH

Wl

K cycnensun Pd/C (10% w/w, 1,0 skB.) B8 MeOH (0,25 M) nobapnsiiiu mpoMeKyTouHOe
coennnenue 4d (2 r, 1,0 sxB.) u cmech nepememusanu npu 80 °C npu 50 Psi B Teuenue 24 4 B
armocepe H,. Peakumonnyro cmech ¢uibTpoBanu U (UIBTPAT KOHLEHTPUPOBAIH IPH
NOHMKEHHOM  JIaBJIEHMM C TIOJY4Y€HHEM OCTaTKa, KOTOPBIH OUYMINAIH  KOJIOHOYHOM
xpomarorpadueii ¢ MoJy4eHueM MpoAyKTa B Buze O€J0oro TBEPAOro BELIeCTBA. 'H sMP (400
MI', (CD3),S0) 6 2,61 (tt, J=10,8, 3,9 Hz, 1H), 1,63 (ddd, J=9,6, 5,1, 2,2 I'u, 2H), 1,47 (td,
J=12,8, 3,5 I'u, 2H), 1,21-1,06 (m, 2H), 0,82-0,72 (m, 2H), 0,14-0,05 (m, 2H).

ITpomesxyTouHoe COeIMHEHNe 1: STUI 2-xy0p-4-(criupo[2.5]okraH-6-

WJIAMUHO ) TUPUMHIUH-5-KapOOKCHIIAT.

/OA

K cmecu ostun  2,4-puxnopnupuMunuH-S-kapbokcmmarta (2,7 T

HN
Et0,C._
“N

, 1,0 »5kB) W
npomesxyrouHoro coenunenust 11 (1,0 sxB.) B ACN (0,5-0,6 M) nobasmsmiu K,CO3 (2,5 3kB.)
onHoi mopuueit B atmocepe N,. Cmecy mepemermmsamu npu 20 °C B TeueHune 12 9acos.
Peakunonnyo cMech QUIBTPOBAIH U (PHIBTPAT KOHLEHTPUPOBAIN NPU MOHWKEHHOM J1aBJICHUN
¢ monyueHueM ocrtatka. OcCTaTok OUMINANM KOJOHOYHOW XpomaTtorpadueil ¢ MoaydeHHneM
npoaykTa B Buae Oenoro Teepaoro Bemectsa (54%). 'H sAMP (400 MTI'y, (CD3)2S0) 6 8,64 (s,

1H), 8,41 (d, J=7,9 T'y, 1H), 4,33 (q, J=7,1 T'w, 2H), 4,08 (d, J=9,8 T', 1H), 1,90 (dd, J=12,7, 4,8
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I'm, 2H), 1,64 (t, J=12,3 'y, 2H), 1,52 (q, J=10,7, 9,1 I'y, 2H), 1,33 (t, J=7,1 'y, 3H), 1,12 (d,
J=13,0 I'y, 2H), 0,40-0,21 (m, 4H).
IIpomexxyrounoe coenunenue lk: 2-xmop-4-(crupo[2.5]okTaH-6-uaaMUHO)TUPUMHUANH-

5-kapOoHOBas KUCIIOTA

HN/O/_\
HO,C \I\%ﬂ\

N™ CI

K pactBopy npomesxyrounoro coenmuenust 1j (2 r, 1,0 sks.) B 1:1 THF/H,O (0,3 M)
nobasmsimu LiIOH (2,0 sxB.). Cwmecr mnepememmBanu mpu 20 °C B TeyeHue 12 4Yacos.
PeakunonHyro cMech GUIBTPOBATH U (PHIBTPAT KOHUEHTPUPOBAN NMPU MOHWKEHHOM JIaBJICHUN
¢ mony4yerneM ocratka. Ocrarok nosoaunu a0 pH 2 ¢ mpumeneranem 2 M HCI, npeuunurtar
cobupanu (PUIBTPOBAHHEM, TNPOMBIBAIA BOJOW U TECTHPOBAIM B Bakyyme. lIpomykr
WCTIOJIb30BAJIM HEMOCPEACTBEHHO Ha CIIEAYIOIEH cTaguu 0e3 JOMOJHUTENbHON ouncTke (82%).
'H SIMP (400 MT'1i, (CD;),SO) & 13,54 (s, 1H), 8,38 (d, J=8,0 I'n;, 1H), 8,35 (s, 1H), 3,82 (qt,
J=8,2,3,7T'y, 1H ), 1,66 (dq, J=12,8, 4,1 I'y, 2H), 1,47-1,34 (m, 2H), 1,33-1,20 (m, 2H), 0,86
(dt, J=13,6, 4,2 ', 2H), 0,08 (dd, J=8,3, 4,8 I'r;, 4H).

[Ipomexxyrounoe coeamHenue 11 2-xmop-9-(cmupo[2.5]okran-6-mn)-7,9-guruapo-8H-

NypuH-8-0H

Q0
N
Hu\f/\n
mku

K cmecu npomexxytounoro coenunenus 1k (1,5 r, 1,0 axB.) u Et3N (1,0 5xB.) 8 DMF (0,3
M) nobasmnsuiu DPPA (1,0 3xB.). Cmech nepemermnBanu npu 120 °C B Teyenue 8 4 B atMochepe
N,. PeakimonHyo cmech BbutMBaIM B Boay. Ocamok cobupanu (UIbTPOBAHHEM, MPOMBIBAIH
BOJIOW M CYIIWJIM B BaKyyMe, MOJIy4dasi OCTATOK, KOTOPBIA HMCIOJIb30BAIN HETOCPEICTBEHHO Ha
cnenyromei craquu 0e3 JOMOJHUTEPHON O4YUCTKHU (67%). 'H sIMP (400 MI'y, (CD3),S0O) 6
11,68 (s, 1H), 8,18 (s, 1H), 4,26 (ddt, J=12,3, 7,5, 3,7 I'u, 1H), 2,42 (qd, J=12,6, 3,7 I'u, 2H),
1,95 (td, J=13,3, 3,5 I'y, 2H), 1,82-1,69 (m, 2H), 1,08-0,95 (m, 2H), 0,39 (tdq, J=11.6, 8,7, 4,2,
3,51, 4H).

[Ipomexxyrounoe coemuHeHue Im: 2-xjop-7-metun-9-(cnmpo[2.5]okran-6-mn)-7,9-

auruapo-8H-nypun-8-ox
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K cmecu mpomexyrounoro coemaunenus 11 (1,0 r, 1,0 sxB.) u NaOH (5,0 skB.) B 1:1
THF/H>0 (0,3-0,5 M) nob6asnsiim Mel (2,0 skB.). Cmech nepememuBanu npu 20 °C B TeyeHue
12 u B armocepe N, PeakIMmOHHYIO CMeCh KOHLEHTPUPOBAIH MPH MOHWKEHHOM JIABJICHUU C
MOJIyYeHHUEM OCTaTKa, KOTOPBIM OYMIMAIM KOJOHOYHOH Xpomartorpadueil ¢ NOIydYeHUEM
NPOAYKTa B BUIE OJIETHO-KENTOrO TBepAOro Bernectna (67%). 'H sMmP (400 MTI'y, CDCl3) 6
7,57 (s, 1H), 4,03 (tt, J=12,5, 3,9 I'u, 1H), 3,03 (s, 3H), 2,17 (qd, J=12,6, 3,8 I'u, 2H), 1,60 (td,
J=13.,4, 3,6 ', 2H), 1,47-1,34 (m, 2H), 1,07 (s, 1H), 0,63 (dp, J=14.0, 2,5 'y, 2H), -0,05 (s, 4H).
DNAPKI Coenunenune 4: 7-merun-2-((7-mertun-[1,2,4]tpuazono[l,5-a]nupunun-6-
WI1)aMHHO)-9-(criupo[2.5]okran-6-un)-7,9-nuruapo-8H-mypuH-8-oH

o?‘
N N—
. 1 ﬁl‘"
=N j' -
|
‘“N’J\NH =

Cwmecs [IpomexxyTounoro coenunenus 1m (1,0 skB.) u Ilpomeskyrounoro coequnenus 1d
(1,0 sks.), Pd(dppf)Cls (0,2 skB.), XantPhos (0,4 s3kB.) u Cs2CO3 (2,0 5xB.) 8 DMF (0,2-0,3 M)
AerasupoBaid M npoayBanu 3 paza Nj, U ykazaHHy cMech nepemeumBanu npu 130°C B
tedyeHue 12 yacoB B armocdepe N». 3aTeM cMech BBUIMBAJIM B BOAY U TPUKIIbI SKCTPATHPOBAIIH C
npuMeHenneM DCM. OObeIUHEHHYI0 OPraHUYecKyr0 (pasy MpOMBIBAIA COJITHBIM PacTBOPOM,
cyurmin Han NaSOs, dunbTpoBamu M (UIBTPAT KOHLEHTPUPOBaJIH B Bakyyme. OcraTok
OYMINAIM KOJOHOYHOH Xpomarorpadueil ¢ MOJyYeHHEM MpPOAYKTa B BHUAE TIPs3HO-Oenoro
tBeproro emecrsa. 'H SIMP (400 MI', (CD3),SO) & 9,09 (s, 1H), 8,73 (s, 1H), 8,44 (s, 1H),
8,16 (s, 1H), 7,78 (s, 1H), 4,21 (t, J=12,5 T'u, 1H), 3,36 (s, 3H), 2,43 (s, 3H), 2,34 (dt, J=13,0,
6,5 I'u, 2H), 1,93-1,77 (m, 2H), 1,77-1,62 (m, 2H), 0,91 (d, J=13,2 'y, 2H), 0,31 (t, J=7,1 I'L,
2H). MS: 405,5 m/z [M+H].

Koneunsie kornenTpannn odmero rpy3a PHK B LNP cocrasmsmu 10, 5, 2.5, 1,25, 0,63,
0,31, 0,16, 0,08, 0,04, 0,02, 0,01, 0,005 u 0 Mkr/mn (HeoOpaOOTaHHBIE KOHTPOJIH), KaK YKa3aHO B
Ta6muue 12. Cmemannsie LNP no6Gasmsui k NK-knerkam B kommdectse 1x10° kieTox/mi B
cooTHoueHuu 1:1 B Tpex sk3eMIuIsapax.

Uepes cemp nHeidt mocie obpabotkm LNP u3 knerok Beimenmsuin reHomuyro JIHK u
nposoauiau NGS-aHanus, kak onucado B [Ipumepe 1.

Cpennuii npoLEeHT peaakTUpoBaHus, crannapTHoe otkiaonenue u EC50 cocraBo LNP B

yKa3aHHBIX KOHIIEHTpauusax rnpuseneHs! B Tabmuie 12, a kpuBble «103a-0TBETY - HAa Dur. 4.
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Tabmuua 12. Cpennuii npoueHTt pegaktupoBanus B NK-kieTkax

LNP Komnosunus 26 Komnosunus 25 Komnosunus 27
(Mxr/min) | Cpennee snauenue | SD | Cpennee 3nauenue | SD | Cpennee 3Hauenue | SD
10 98.8 0,5 98,9 0,1 95.4 0.4
5 98.4 0,2 98.4 0,1 84,3 2,2
2,5 98,0 0,2 98.4 0,2 62,7 2,3
1,25 97,2 0,4 97,6 0,6 36,9 1.4
0,63 92,5 1.4 98,6 0,2 18,1 1,0
0,31 77,1 4,5 98,4 0,2 6,0 0,7
0,16 51,0 4,3 98,5 0,0 1,8 0.4
0,08 27,1 1.3 97,1 0,2 0,6 0,2
0,04 8.8 0.3 90,0 1.4 0,8 0.5
0,02 23 0.2 59.9 4,8 0.1 0,1
0,01 0.6 0.1 32,0 7.3 0,1 0,0
0,005 0.4 0.1 13,1 1.9 0,1 0.0
0 0,2 0.1 0,1 0,0 0,3 0.3

IIpumep 6. PepakTHpoBaHHEe MOHOLMTOB H MaKpogaros

CD14+-xneTkn BbIOENsIM U3 JIEMKOMNAaka, IOJYYEHHOIO KOMMEPUYECKMM IyTeM
(Hemacare), ¢ momompio Habopa StraightFrom® Leukopak® CD14 MicroBead Kit, human
(Miltenyi Biotec, Catalog, 130-117-020) no mnpoTOKONy MPOU3BOAMTENS Ha MNpuOOpe
MultiMACS™ Cell24 Separator Plus (Miltenyi Biotec). CD14+ KiIeTku pasMOpPaXMBAIH H
KYJBTUBUPOBAJIH B TpeX dk3eMiuipax 1o 50 000 kierok/nmyHKy B 6a30Boii cpene OpTmizer, kak
onucaHo B [Tpumepe 1, ¢ nodasnenuem 10 ur/mn GM-CSF (Stemcell, 78140.1) npu mioTHOCTH
kierok Imillion/mn Ha 96-NTyHOYHBIX TUIAHIIETAX AJIST KYJbTHBHPOBAHUS HETKAHEBBIX KJIETOK
(Falcon, 351172). Kaxnbie 2-3 must 50% cpenpt OpTmizer Ha nyHKy 3amensuid Ha 20 Hr/mi
cBexkeil murokuHoBoW cpenbl (GM-CSF (Stemcell, 78140.1), 2,5% HS OpTmizer (Gibco,
A3705001).

Knetku obpabateiBamun LNP, mpuroroBneHHbIMH, Kak omucaHo B IIpumepe 10. LNP
npenHkyouposanu npu 37°C B Teuenne 15 munyt ¢ ApoE3 (Peprotech 350-02) B koHIIeHTpaumu
10 mxr/mn. [IpennkybupoBanuble LNP noGasisim k kieTkam B cooTHomeHuu 1:1 v/v, mpu stom
KOHeuHas no3a rpysa cymmapsoii PHK cocrasmsina 0-1,25 mxr/mit.

[Tocne nnkybarmm. S0 Mxs koHUeHTpauit LNP 1o0aBisiiim kK MOHOIIUTAM B TOT K€ JCHb,
korga CD14+-kneTky BbICEBaNM Ha IUIAHLIETHI AJs1 KyJabTuBUpoBaHus Oe3 Tkanu (Falcon,
351172), u x makpodaram mocne S5 qHeH MHKyOAUMU Ha TUIAHIIETax Ul KyJbTHBHPOBAaHUS Oe3
Tkanu (Falcon, 351172). [Inanmers! ¢ MOHOLIUTaMU B Makpodaramu nHKyOuposanu mpu 37 °C
710 UX MPUMEHEHUSI.

Uepes 6 mguelt mocie oOpadorku LNP u3 monouuToB Beipessian reHomuyro JIHK, kak
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ommcano B [Ipumepe 1, a KJ1eTKH, CKOHCTPYHPOBAHHBIE U3 Makpodaros, cooupanu aist NGS, kak

onucano B IIpumepe 1.

Cpennuii mpoOLIEHT peaakTUPOBaHUs, CTaHAapTHOE oTKIoHeHne u ECS50 kaxaoro cocrasa

LNP B yka3zaHHBIX KOHIEHTpauusx npuseneHsl B Tadbnuue 13 ans monounToB u Tabnune 14 nns

MaKpO(bal"OB. KpI/IBbIe «A03a-0TBET» AJId MOHOLIUTOB U MaKpO(I)aFOB NpeaACTaBJICHbBI HA ®ur. SA

U 5B, cOOTBETCTBEHHO.

Tabmuma 13. CpemHuil mpoueHT pemakTUpOBaHUS depe3 6 aHell mocie oOpaboTkh

MOHOIMTOB LNP ¢ paznuyHbIMU HOHU3UPYEMBIMHU JTUITUAAMHA

Konnentrp | Komnosuuus 25 Komnozunus 26 Komnozunus 27
auusgs LNP | Cpennee Cpennee Cpennee
(ar/™min) 3HAYCHHE SD | BCS0 3HAYCHHUE SD | BC30 3HAYCHHUE SD | BCS0
0 0,1 0 0,1 0 0,2 0,1
4,88 2,5 0,9 0,2 0 0,1 0
9,77 5,1 1,4 0,5 0,3 0,2 0,1
19,53 17,3 4.8 0,6 0,5 0,2 0,1
39,06 43,5 6,5 2,6 0,3 0,5 0,1
78,13 69,1 1.9 10,5 1,3 2.4 0,1
42,1 407
156,25 83,9 1,5 13,9 6 5.5 0,9
312,5 94,2 0,1 38,4 11,7 16,4 7
625 84,5 10,3 66,2 32 42,9 5,9
1250 93,7 4,0 84,0 6,7 66,1 0,8
2500 95,0 3.0 95,0 LS 84,0 2,1
5000 97,0 0,4 97,0 1,4 86,2 4,2 | 587

Tabmuua 14. Cpenumii

makpodaros LNP ¢ pa3nuuHbIME HOHU3U

MPOLIEHT PENaKTHUPOBaHUS uepe3 6 AHeH mocyie oO0padoTKu

PYEMbIMU JIMITUAAMHA

Komnozumnus 25 Komnozunus 26 Komnozumus 27
Konuenrpauu
Cpennee Cpennee Cpennee
st LNP (ar/mon) SD | EC50 SD EC50 SD |[EC50
3HAUEHHE 3HAUYEHHNE 3HAUYEHHE
o 22 1,1 1,6 0,9 0,3 0,1
4,88 3,3 0,7 0,3 0,2 04 0,1
9,77\ 7,6 1,7 9,3 14,8 0,7 0,3
19,53| 17,1 3,3 1,6 0,8 1,1 0,7
39,06 40 4,6 3,4 0,5 1,5 0,3
78,13 60 5,7 9,8 3 3,8 0,9
156,25 84,5 1,4 54,9 19,8 3,7 745 9,3 0,7 613




3125 96,4 0,3 48,9 11,8 239 1,3
74,0

625 97,9 1,8 0,1 54,6 2,8
*n=2

1250( 95,2 4,6 89 2,8 83,2 1,5

2500f 98,2 0.4 96,2 0,7 86,7 3,6

5000 95,3 1,4 59,7 2,2 48,6 5,6

IIpumep 7. PenakTupoBanue B-kierok

7.1. Boinenenue U KyJbTUBHPOBAaHUE B-KJI€TOK U MPUTrOTOBIIEHUE CPEN

B-knerku (Hemacare) xynpTuBupoBaaun B cpeae Stemspan SFEM  (StemCell
Technologies, Homep mo katanory 09650) ¢ nobaeneHuem 1% NEHUIMILTHH-CTPENTOMULIMHA
(ThermoFisher, Homep o katanory 15140122), 1 mxr/mun CpG ODN 2006 (Invivogen, HOMep 1o
katanory tlrl-2006-1), 50 ar/mnlL-2 (Peprotech, Homep mo kartamory 200-02), 50 ur/ma IL-10
(Peprotech, Homep no karanory 200-10) u 10 ur/mn IL-15 (Peprotech, Homep mo katanory 200-
15). B kauecTBe MAOMONHEHHS K Cpene TaKKe HCIOJIb30BAINCH JBA KOMIIOHEHTA CPEIbl
pa3iuuHO# KoHUeHTpauuu: 1. Yenoseueckas coiBoporka AB (Gemini Bioproducts, Homep 1o
katanory 100-512, maptus Ne H94X00K, 2,5% u 5%) u 2. MEGACDA40L (Enzo Life Sciences,
HOoMep mo Kartamory ALX-522-110-0000, 1 ar/mm u 100 wr/mum). Komnosmuumu cpen s
KyJIbTUBHPOBAaHUSI B-KJIETOK, NpHUMEHsieMble Il TPHUTOTOBJIEHUS B-KIETOYHBIX KYJIBTYP,
ornucansl B Tabmure 15.

Tabmuua 15. Komnosumu cpen nist B-knetok

Howmep cpenbt Komnosuuus cpensl

Cpena StemSpan SFEM+Pen/Strep, IL2,
1 IL10, 1IL15, CpG ODN, 1 wur/mn
MEGACD40L

C 5% 4enoBeyeckoil

cpIBOpOTKON AB

Cpena StemSpan SFEM+Pen/Strep, IL2,
2 IL10, IL15S, CpG ODN, 1 wHr/mn
MEGACD40L

C 2,5% uyenmoBeueckoit

cpIBOpOTKON AB

Cpena StemSpan SFEM+Pen/Strep, IL2,
3 IL10, 1IL15, CpG ODN, 100 &ar/mn
MEGACD40L

C 5%  d4enmoBeueckoil

ceIBOpOTKON AB

B-xnerku Bbiensiu MetogoMm CDI19-nonokuTenbHOR cenekuuu U3 JeMKomaka OT
3nopoBoro aoHopa udenoeka (Hemacare) ¢ momormbto Habopa StraightFrom Leukopak CD19
MicroBead (Miltenyi, 130-117-021) na mnpubope MultiMACS Cell24 Separator Plus B
COOTBETCTBUM C HHCTpyKuued mnpousBoautens. Brinenennoie CD19+ B-kneTtku XxpanHunu B

3aMOPOKEHHOM BUAC B X KUAKOM a30TC A0 TEX IMOP, [TOKAa OHU HE HOHaI[O6HTCH.
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Kornma B-kxieTku Oy rOTOBBI K MPUMEHEHHIO, UX PAa3MOPAKUBAJIN M aKTUBUPOBAIH B
TOT ke nenb B Cpene 1 nnst B-knetok (B Cell Media 1).

Uepes aBa AHs nocie pa3sMOpPaKUBAaHUS U aKTUBALUU B-KieTOK MX KyJIbTUBHUPOBAIU B
Cpene 2 u obpadareBaniu LNP, nocrasmstrormumu MPHK Cas9 (SEQ ID NO: 4) u gPHK (SEQ
ID NO: 11), nauenennsie Ha AAVS1. Jlna nonyueHust 8-TOUEUHOW KPUBOHM «103a-OTBET»
IPOTECTUPOBAIIM  HECKOJBbKO KOHLEHTpauui kaxaod LNP myreM mnocnenoBaTenpHOro
pasBenenus 1:2, HaumHas ¢ 20 mkr/mu obmero rpy3a PHK (4-kpaTHast kOHeuHasi 103a). 3arem
nobasmsuu 4 mMxr/min ApoE3 B Cpeny 2 mnsa B-knerok (B Cell Media 2) (4x koHeuHasi 103a),
nepen noOasneHueM B-knerok B cootHomenun 1:1 v/v k cmecu LNP-APOE3, B pesyibrare
4yero koHeuHas no3a obmero rpy3a PHK cocrasuna 5, 2,5, 1,25, 0,625, 0,313, 0,156, 0,078
MKI/MJI, Kak ykasaHo B TaOmuue 16. Knerku oOpabareiBamu LNP, mpuUrOTOBICHHBIMH U
NPOAaHAJIM3MUPOBAHHBIMU, Kak ormmcaHo B Ilpumepe S5, mmu He oOpabarsiBaiu LNP B kauectse
KOHTPOJISL.

Uepes tpu ansi mocie o0padoTku LNP kjieTkr mpoMBIBAIH U PECYCIIEHANPOBAIH B CPEIe
3 nist B-xnerok (B Cell Media 3). Uepes cempb aHeit nmocne odpaborku LNP knerku cobupanu u
nposoauiu aHanu3 NGS, kak onucano B [Ipumepe 1.

CpenHuii pOLIEHT PENaKTUPOBAHHUS M CTAaHAAPTHOE OTKJIOHeHHe coctaBoB LNP mpu
yKa3aHHBIX KOHIEHTpaUusX npuBeneHbl B Tabmuie 16, a xpuBble «103a-0TBET» - Ha Dur. 6.
«Heobpaboranubie B-knerkn» He obpadateiBanmck coctaBoMm LNP.

Tabmuna 16. CpenHuil mpoOLEHT penakTHPOBaHHUS B-KJIETOK MOCie peaakTUPOBaHUS

ONMHCaHHBbIMHU JIMITMAHBIMH KOMITO3ULIUAMU

Kommnoszunus Konn. LNP (ar/mn) | Cpennee 3HaueHHe SD
HeoOpaboranubie B-knetku 0,1 0,1
5 58,2 0,6

2,5 46,4 5,7

1,25 43,1 1,2

Kommosurus 25 0,625 58.3 0.4
0,313 50,2 2,6

0,156 47,1 0,0

0,078 35,4 1,1

Heobpaborannsie B-knetku 0 0,1 0,0
5 61,9 3.8

2,5 40,7 0.4

Komnoszumus 26 1,25 32,7 0,7
0,625 23,3 0,9

0,313 9,2 0.4
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0,156 3.4 0,5

0,078 1,0 0,1

Heobpaborannsie B-knerku 0 0,1 0,0
5 30,0 0,7

2,5 10,3 0,0

1,25 5,7 1,2

Komnozurus 27 0,625 2.9 0,6
0,313 0,7 0,2

0,156 0,3 0,1

0,078 0,1 0,0

B cnenyromeli Ttabnwme w ganmee TepMuHBI «mAy», «mCy», «mU» wm «mG»
NPUMEHSIFOTCS 111 0003HAaYeHHsT HyKJIeoTHAa, MoauduuuposaHHoro 2°-O-Me.

B cnenyrommeit Tabnuie CHMBOJ «*» mpumeHsieTcst 1uisi o0o3HadeHus: moaudukauu PS.
B nannoii 3asBke TepmuHbl A*, C*, U* mmu G* MOryT npuMeHsrOTCs UIsi OOO3HAYEHHUS
HYKJICOTHJIA, KOTOPBIN CBSI3aH CO CIAENYIOLINM (Harmpumep, 3°) HyKIeOoTHAOM PS-CBsI3bi0.

ITonsitHo, uro ecmum mocnenosarenbHocTh JIHK  (comepkamass T) ymomuHaercs
otHocutenbHO PHK, T0 T cnenyer 3amennTs Ha U (KOTOpBIE MOTYT OBITH MOAU(ULIPOBAHBI HITH
HeMOAM(DULIMPOBAHBI B 3aBHCUMOCTH OT KOHTEKCTa), 1 HA00OPOT.

B crnenyromeit Tabnume pans 00O3HAYEHUS TENTHIHBIX — IOCIENOBATEIBHOCTEH
UCTIONB3YeTCs OHOOYKBEHHBIH KO aMUHOKHUCIIOTHI.

Tabnuna 17. IlepeueHp nocaenoBaTeIbHOCTEH

SEQ
OlmcaHne HOCJ’IC}JOBaTeJ’leOCTb
ID NO

ATGGACAAGAAGTACAGCATCGGACTGGACATCGGAACA
AACAGCGTCGGATGGGCAGTCATCACAGACGAATACAAG
GTCCCGAGCAAGAAGTTCAAGGTCCTGGGAAACACAGAC
AGACACAGCATCAAGAAGAACCTGATCGGAGCACTGCTG
TTCGACAGCGGAGAAACAGCAGAAGCAACAAGACTGAAG
OREF, AGAACAGCAAGAAGAAGATACACAAGAAGAAAGAACAG
KOIUPYIOIIas i]i)Q IID AATCTGCTACCTGCAGGAAATCTTCAGCAACGAAATGGCA
Sp. Cas9 AAGGTCGACGACAGCTTCTTCCACAGACTGGAAGAAAGCT
TCCTGGTCGAAGAAGACAAGAAGCACGAAAGACACCCGA
TCTTCGGAAACATCGTCGACGAAGTCGCATACCACGAAAA
GTACCCGACAATCTACCACCTGAGAAAGAAGCTGGTCGAC
AGCACAGACAAGGCAGACCTGAGACTGATCTACCTGGCA

CTGGCACACATGATCAAGTTCAGAGGACACTTCCTGATCG
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AAGGAGACCTGAACCCGGACAACAGCGACGTCGACAAGC
TGTTCATCCAGCTGGTCCAGACATACAACCAGCTGTTCGA
AGAAAACCCGATCAACGCAAGCGGAGTCGACGCAAAGGC
AATCCTGAGCGCAAGACTGAGCAAGAGCAGAAGACTGGA
AAACCTGATCGCACAGCTGCCGGGAGAAAAGAAGAACGG
ACTGTTCGGAAACCTGATCGCACTGAGCCTGGGACTGACA
CCGAACTTCAAGAGCAACTTCGACCTGGCAGAAGACGCA
AAGCTGCAGCTGAGCAAGGACACATACGACGACGACCTG
GACAACCTGCTGGCACAGATCGGAGACCAGTACGCAGAC
CTGTTCCTGGCAGCAAAGAACCTGAGCGACGCAATCCTGC
TGAGCGACATCCTGAGAGTCAACACAGAAATCACAAAGG
CACCGCTGAGCGCAAGCATGATCAAGAGATACGACGAAC
ACCACCAGGACCTGACACTGCTGAAGGCACTGGTCAGAC
AGCAGCTGCCGGAAAAGTACAAGGAAATCTTCTTCGACCA
GAGCAAGAACGGATACGCAGGATACATCGACGGAGGAGC
AAGCCAGGAAGAATTCTACAAGTTCATCAAGCCGATCCTG
GAAAAGATGGACGGAACAGAAGAACTGCTGGTCAAGCTG
AACAGAGAAGACCTGCTGAGAAAGCAGAGAACATTCGAC
AACGGAAGCATCCCGCACCAGATCCACCTGGGAGAACTG
CACGCAATCCTGAGAAGACAGGAAGACTTCTACCCGTTCC
TGAAGGACAACAGAGAAAAGATCGAAAAGATCCTGACAT
TCAGAATCCCGTACTACGTCGGACCGCTGGCAAGAGGAA
ACAGCAGATTCGCATGGATGACAAGAAAGAGCGAAGAAA
CAATCACACCGTGGAACTTCGAAGAAGTCGTCGACAAGG
GAGCAAGCGCACAGAGCTTCATCGAAAGAATGACAAACT
TCGACAAGAACCTGCCGAACGAAAAGGTCCTGCCGAAGC
ACAGCCTGCTGTACGAATACTTCACAGTCTACAACGAACT
GACAAAGGTCAAGTACGTCACAGAAGGAATGAGAAAGCC
GGCATTCCTGAGCGGAGAACAGAAGAAGGCAATCGTCGA
CCTGCTGTTCAAGACAAACAGAAAGGTCACAGTCAAGCA
GCTGAAGGAAGACTACTTCAAGAAGATCGAATGCTTCGAC
AGCGTCGAAATCAGCGGAGTCGAAGACAGATTCAACGCA
AGCCTGGGAACATACCACGACCTGCTGAAGATCATCAAG
GACAAGGACTTCCTGGACAACGAAGAAAACGAAGACATC
CTGGAAGACATCGTCCTGACACTGACACTGTTCGAAGACA
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GAGAAATGATCGAAGAAAGACTGAAGACATACGCACACC
TGTTCGACGACAAGGTCATGAAGCAGCTGAAGAGAAGAA
GATACACAGGATGGGGAAGACTGAGCAGAAAGCTGATCA
ACGGAATCAGAGACAAGCAGAGCGGAAAGACAATCCTGG
ACTTCCTGAAGAGCGACGGATTCGCAAACAGAAACTTCAT
GCAGCTGATCCACGACGACAGCCTGACATTCAAGGAAGA
CATCCAGAAGGCACAGGTCAGCGGACAGGGAGACAGCCT
GCACGAACACATCGCAAACCTGGCAGGAAGCCCGGCAAT
CAAGAAGGGAATCCTGCAGACAGTCAAGGTCGTCGACGA
ACTGGTCAAGGTCATGGGAAGACACAAGCCGGAAAACAT
CGTCATCGAAATGGCAAGAGAAAACCAGACAACACAGAA
GGGACAGAAGAACAGCAGAGAAAGAATGAAGAGAATCG
AAGAAGGAATCAAGGAACTGGGAAGCCAGATCCTGAAGG
AACACCCGGTCGAAAACACACAGCTGCAGAACGAAAAGC
TGTACCTGTACTACCTGCAGAACGGAAGAGACATGTACGT
CGACCAGGAACTGGACATCAACAGACTGAGCGACTACGA
CGTCGACCACATCGTCCCGCAGAGCTTCCTGAAGGACGAC
AGCATCGACAACAAGGTCCTGACAAGAAGCGACAAGAAC
AGAGGAAAGAGCGACAACGTCCCGAGCGAAGAAGTCGTC
AAGAAGATGAAGAACTACTGGAGACAGCTGCTGAACGCA
AAGCTGATCACACAGAGAAAGTTCGACAACCTGACAAAG
GCAGAGAGAGGAGGACTGAGCGAACTGGACAAGGCAGG
ATTCATCAAGAGACAGCTGGTCGAAACAAGACAGATCAC
AAAGCACGTCGCACAGATCCTGGACAGCAGAATGAACAC
AAAGTACGACGAAAACGACAAGCTGATCAGAGAAGTCAA
GGTCATCACACTGAAGAGCAAGCTGGTCAGCGACTTCAGA
AAGGACTTCCAGTTCTACAAGGTCAGAGAAATCAACAACT
ACCACCACGCACACGACGCATACCTGAACGCAGTCGTCGG
AACAGCACTGATCAAGAAGTACCCGAAGCTGGAAAGCGA
ATTCGTCTACGGAGACTACAAGGTCTACGACGTCAGAAAG
ATGATCGCAAAGAGCGAACAGGAAATCGGAAAGGCAACA
GCAAAGTACTTCTTCTACAGCAACATCATGAACTTCTTCA
AGACAGAAATCACACTGGCAAACGGAGAAATCAGAAAGA
GACCGCTGATCGAAACAAACGGAGAAACAGGAGAAATCG
TCTGGGACAAGGGAAGAGACTTCGCAACAGTCAGAAAGG
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TCCTGAGCATGCCGCAGGTCAACATCGTCAAGAAGACAG
AAGTCCAGACAGGAGGATTCAGCAAGGAAAGCATCCTGC
CGAAGAGAAACAGCGACAAGCTGATCGCAAGAAAGAAGG
ACTGGGACCCGAAGAAGTACGGAGGATTCGACAGCCCGA
CAGTCGCATACAGCGTCCTGGTCGTCGCAAAGGTCGAAAA
GGGAAAGAGCAAGAAGCTGAAGAGCGTCAAGGAACTGCT
GGGAATCACAATCATGGAAAGAAGCAGCTTCGAAAAGAA
CCCGATCGACTTCCTGGAAGCAAAGGGATACAAGGAAGT
CAAGAAGGACCTGATCATCAAGCTGCCGAAGTACAGCCT
GTTCGAACTGGAAAACGGAAGAAAGAGAATGCTGGCAAG
CGCAGGAGAACTGCAGAAGGGAAACGAACTGGCACTGCC
GAGCAAGTACGTCAACTTCCTGTACCTGGCAAGCCACTAC
GAAAAGCTGAAGGGAAGCCCGGAAGACAACGAACAGAA
GCAGCTGTTCGTCGAACAGCACAAGCACTACCTGGACGAA
ATCATCGAACAGATCAGCGAATTCAGCAAGAGAGTCATCC
TGGCAGACGCAAACCTGGACAAGGTCCTGAGCGCATACA
ACAAGCACAGAGACAAGCCGATCAGAGAACAGGCAGAAA
ACATCATCCACCTGTTCACACTGACAAACCTGGGAGCACC
GGCAGCATTCAAGTACTTCGACACAACAATCGACAGAAA
GAGATACACAAGCACAAAGGAAGTCCTGGACGCAACACT
GATCCACCAGAGCATCACAGGACTGTACGAAACAAGAAT
CGACCTGAGCCAGCTGGGAGGAGACGGAGGAGGAAGCCC
GAAGAAGAAGAGAAAGGTCTAG

OREF,
KOAUPYIOILas

Sp. Cas9

SEQ ID
NO: 2

ATGGACAAGAAGTACTCCATCGGCCTGGACATCGGCACCA
ACTCCGTGGGCTGGGCCGTGATCACCGACGAGTACAAGGT
GCCCTCCAAGAAGTTCAAGGTGCTGGGCAACACCGACCG
GCACTCCATCAAGAAGAACCTGATCGGCGCCCTGCTGTTC
GACTCCGGCGAGACCGCCGAGGCCACCCGGCTGAAGCGG
ACCGCCCGGCGGCGGTACACCCGGCGGAAGAACCGGATC
TGCTACCTGCAGGAGATCTTCTCCAACGAGATGGCCAAGG
TGGACGACTCCTTCTTCCACCGGCTGGAGGAGTCCTTCCT
GGTGGAGGAGGACAAGAAGCACGAGCGGCACCCCATCTT
CGGCAACATCGTGGACGAGGTGGCCTACCACGAGAAGTA
CCCCACCATCTACCACCTGCGGAAGAAGCTGGTGGACTCC
ACCGACAAGGCCGACCTGCGGCTGATCTACCTGGCCCTGG
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CCCACATGATCAAGTTCCGGGGCCACTTCCTGATCGAGGG
CGACCTGAACCCCGACAACTCCGACGTGGACAAGCTGTTC
ATCCAGCTGGTGCAGACCTACAACCAGCTGTTCGAGGAGA
ACCCCATCAACGCCTCCGGCGTGGACGCCAAGGCCATCCT
GTCCGCCCGGCTGTCCAAGTCCCGGCGGCTGGAGAACCTG
ATCGCCCAGCTGCCCGGCGAGAAGAAGAACGGCCTGTTC
GGCAACCTGATCGCCCTGTCCCTGGGCCTGACCCCCAACT
TCAAGTCCAACTTCGACCTGGCCGAGGACGCCAAGCTGCA
GCTGTCCAAGGACACCTACGACGACGACCTGGACAACCTG
CTGGCCCAGATCGGCGACCAGTACGCCGACCTGTTCCTGG
CCGCCAAGAACCTGTCCGACGCCATCCTGCTGTCCGACAT
CCTGCGGGTGAACACCGAGATCACCAAGGCCCCCCTGTCC
GCCTCCATGATCAAGCGGTACGACGAGCACCACCAGGAC
CTGACCCTGCTGAAGGCCCTGGTGCGGCAGCAGCTGCCCG
AGAAGTACAAGGAGATCTTCTTCGACCAGTCCAAGAACG
GCTACGCCGGCTACATCGACGGCGGCGCCTCCCAGGAGG
AGTTCTACAAGTTCATCAAGCCCATCCTGGAGAAGATGGA
CGGCACCGAGGAGCTGCTGGTGAAGCTGAACCGGGAGGA
CCTGCTGCGGAAGCAGCGGACCTTCGACAACGGCTCCATC
CCCCACCAGATCCACCTGGGCGAGCTGCACGCCATCCTGC
GGCGGCAGGAGGACTTCTACCCCTTCCTGAAGGACAACCG
GGAGAAGATCGAGAAGATCCTGACCTTCCGGATCCCCTAC
TACGTGGGCCCCCTGGCCCGGGGCAACTCCCGGTTCGCCT
GGATGACCCGGAAGTCCGAGGAGACCATCACCCCCTGGA
ACTTCGAGGAGGTGGTGGACAAGGGCGCCTCCGCCCAGTC
CTTCATCGAGCGGATGACCAACTTCGACAAGAACCTGCCC
AACGAGAAGGTGCTGCCCAAGCACTCCCTGCTGTACGAGT
ACTTCACCGTGTACAACGAGCTGACCAAGGTGAAGTACGT
GACCGAGGGCATGCGGAAGCCCGCCTTCCTGTCCGGCGAG
CAGAAGAAGGCCATCGTGGACCTGCTGTTCAAGACCAACC
GGAAGGTGACCGTGAAGCAGCTGAAGGAGGACTACTTCA
AGAAGATCGAGTGCTTCGACTCCGTGGAGATCTCCGGCGT
GGAGGACCGGTTCAACGCCTCCCTGGGCACCTACCACGAC
CTGCTGAAGATCATCAAGGACAAGGACTTCCTGGACAACG
AGGAGAACGAGGACATCCTGGAGGACATCGTGCTGACCC
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TGACCCTGTTCGAGGACCGGGAGATGATCGAGGAGCGGC
TGAAGACCTACGCCCACCTGTTCGACGACAAGGTGATGAA
GCAGCTGAAGCGGCGGCGGTACACCGGCTGGGGCCGGCT
GTCCCGGAAGCTGATCAACGGCATCCGGGACAAGCAGTC
CGGCAAGACCATCCTGGACTTCCTGAAGTCCGACGGCTTC
GCCAACCGGAACTTCATGCAGCTGATCCACGACGACTCCC
TGACCTTCAAGGAGGACATCCAGAAGGCCCAGGTGTCCG
GCCAGGGCGACTCCCTGCACGAGCACATCGCCAACCTGGC
CGGCTCCCCCGCCATCAAGAAGGGCATCCTGCAGACCGTG
AAGGTGGTGGACGAGCTGGTGAAGGTGATGGGCCGGCAC
AAGCCCGAGAACATCGTGATCGAGATGGCCCGGGAGAAC
CAGACCACCCAGAAGGGCCAGAAGAACTCCCGGGAGCGG
ATGAAGCGGATCGAGGAGGGCATCAAGGAGCTGGGCTCC
CAGATCCTGAAGGAGCACCCCGTGGAGAACACCCAGCTG
CAGAACGAGAAGCTGTACCTGTACTACCTGCAGAACGGCC
GGGACATGTACGTGGACCAGGAGCTGGACATCAACCGGC
TGTCCGACTACGACGTGGACCACATCGTGCCCCAGTCCTT
CCTGAAGGACGACTCCATCGACAACAAGGTGCTGACCCG
GTCCGACAAGAACCGGGGCAAGTCCGACAACGTGCCCTC
CGAGGAGGTGGTGAAGAAGATGAAGAACTACTGGCGGCA
GCTGCTGAACGCCAAGCTGATCACCCAGCGGAAGTTCGAC
AACCTGACCAAGGCCGAGCGGGGCGGCCTGTCCGAGCTG
GACAAGGCCGGCTTCATCAAGCGGCAGCTGGTGGAGACC
CGGCAGATCACCAAGCACGTGGCCCAGATCCTGGACTCCC
GGATGAACACCAAGTACGACGAGAACGACAAGCTGATCC
GGGAGGTGAAGGTGATCACCCTGAAGTCCAAGCTGGTGTC
CGACTTCCGGAAGGACTTCCAGTTCTACAAGGTGCGGGAG
ATCAACAACTACCACCACGCCCACGACGCCTACCTGAACG
CCGTGGTGGGCACCGCCCTGATCAAGAAGTACCCCAAGCT
GGAGTCCGAGTTCGTGTACGGCGACTACAAGGTGTACGAC
GTGCGGAAGATGATCGCCAAGTCCGAGCAGGAGATCGGC
AAGGCCACCGCCAAGTACTTCTTCTACTCCAACATCATGA
ACTTCTTCAAGACCGAGATCACCCTGGCCAACGGCGAGAT
CCGGAAGCGGCCCCTGATCGAGACCAACGGCGAGACCGG
CGAGATCGTGTGGGACAAGGGCCGGGACTTCGCCACCGT
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GCGGAAGGTGCTGTCCATGCCCCAGGTGAACATCGTGAAG
AAGACCGAGGTGCAGACCGGCGGCTTCTCCAAGGAGTCC
ATCCTGCCCAAGCGGAACTCCGACAAGCTGATCGCCCGGA
AGAAGGACTGGGACCCCAAGAAGTACGGCGGCTTCGACT
CCCCCACCGTGGCCTACTCCGTGCTGGTGGTGGCCAAGGT
GGAGAAGGGCAAGTCCAAGAAGCTGAAGTCCGTGAAGGA
GCTGCTGGGCATCACCATCATGGAGCGGTCCTCCTTCGAG
AAGAACCCCATCGACTTCCTGGAGGCCAAGGGCTACAAG
GAGGTGAAGAAGGACCTGATCATCAAGCTGCCCAAGTAC
TCCCTGTTCGAGCTGGAGAACGGCCGGAAGCGGATGCTGG
CCTCCGCCGGCGAGCTGCAGAAGGGCAACGAGCTGGCCC
TGCCCTCCAAGTACGTGAACTTCCTGTACCTGGCCTCCCAC
TACGAGAAGCTGAAGGGCTCCCCCGAGGACAACGAGCAG
AAGCAGCTGTTCGTGGAGCAGCACAAGCACTACCTGGAC
GAGATCATCGAGCAGATCTCCGAGTTCTCCAAGCGGGTGA
TCCTGGCCGACGCCAACCTGGACAAGGTGCTGTCCGCCTA
CAACAAGCACCGGGACAAGCCCATCCGGGAGCAGGCCGA
GAACATCATCCACCTGTTCACCCTGACCAACCTGGGCGCC
CCCGCCGCCTTCAAGTACTTCGACACCACCATCGACCGGA
AGCGGTACACCTCCACCAAGGAGGTGCTGGACGCCACCCT
GATCCACCAGTCCATCACCGGCCTGTACGAGACCCGGATC
GACCTGTCCCAGCTGGGCGGCGACGGCGGCGGCTCCCCCA
AGAAGAAGCGGAAGGTGTGA

OTKpbITas
pamka
CUHUTBIBAHUSA
s Cas9 ¢

merkoil Hibit

SEQ ID
NO: 3

AUGGACAAGAAGUACUCCAUCGGCCUGGACAUCGGCACC
AACUCCGUGGGCUGGGCCGUGAUCACCGACGAGUACAAG
GUGCCCUCCAAGAAGUUCAAGGUGCUGGGCAACACCGAC
CGGCACUCCAUCAAGAAGAACCUGAUCGGCGCCCUGCUG
UUCGACUCCGGCGAGACCGCCGAGGCCACCCGGCUGAAG
CGGACCGCCCGGCGGCGGUACACCCGGCGGAAGAACCGG
AUCUGCUACCUGCAGGAGAUCUUCUCCAACGAGAUGGCC
AAGGUGGACGACUCCUUCUUCCACCGGCUGGAGGAGUCC
UUCCUGGUGGAGGAGGACAAGAAGCACGAGCGGCACCCC
AUCUUCGGCAACAUCGUGGACGAGGUGGCCUACCACGAG
AAGUACCCCACCAUCUACCACCUGCGGAAGAAGCUGGUG
GACUCCACCGACAAGGCCGACCUGCGGCUGAUCUACCUG
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GCCCUGGCCCACAUGAUCAAGUUCCGGGGCCACUUCCUG
AUCGAGGGCGACCUGAACCCCGACAACUCCGACGUGGAC
AAGCUGUUCAUCCAGCUGGUGCAGACCUACAACCAGCUG
UUCGAGGAGAACCCCAUCAACGCCUCCGGCGUGGACGCC
AAGGCCAUCCUGUCCGCCCGGCUGUCCAAGUCCCGGCGG
CUGGAGAACCUGAUCGCCCAGCUGCCCGGCGAGAAGAAG
AACGGCCUGUUCGGCAACCUGAUCGCCCUGUCCCUGGGC
CUGACCCCCAACUUCAAGUCCAACUUCGACCUGGCCGAG
GACGCCAAGCUGCAGCUGUCCAAGGACACCUACGACGAC
GACCUGGACAACCUGCUGGCCCAGAUCGGCGACCAGUAC
GCCGACCUGUUCCUGGCCGCCAAGAACCUGUCCGACGCC
AUCCUGCUGUCCGACAUCCUGCGGGUGAACACCGAGAUC
ACCAAGGCCCCCCUGUCCGCCUCCAUGAUCAAGCGGUAC
GACGAGCACCACCAGGACCUGACCCUGCUGAAGGCCCUG
GUGCGGCAGCAGCUGCCCGAGAAGUACAAGGAGAUCUU
CUUCGACCAGUCCAAGAACGGCUACGCCGGCUACAUCGA
CGGCGGCGCCUCCCAGGAGGAGUUCUACAAGUUCAUCAA
GCCCAUCCUGGAGAAGAUGGACGGCACCGAGGAGCUGCU
GGUGAAGCUGAACCGGGAGGACCUGCUGCGGAAGCAGC
GGACCUUCGACAACGGCUCCAUCCCCCACCAGAUCCACC
UGGGCGAGCUGCACGCCAUCCUGCGGCGGCAGGAGGACU
UCUACCCCUUCCUGAAGGACAACCGGGAGAAGAUCGAGA
AGAUCCUGACCUUCCGGAUCCCCUACUACGUGGGCCCCC
UGGCCCGGGGCAACUCCCGGUUCGCCUGGAUGACCCGGA
AGUCCGAGGAGACCAUCACCCCCUGGAACUUCGAGGAGG
UGGUGGACAAGGGCGCCUCCGCCCAGUCCUUCAUCGAGC
GGAUGACCAACUUCGACAAGAACCUGCCCAACGAGAAGG
UGCUGCCCAAGCACUCCCUGCUGUACGAGUACUUCACCG
UGUACAACGAGCUGACCAAGGUGAAGUACGUGACCGAG
GGCAUGCGGAAGCCCGCCUUCCUGUCCGGCGAGCAGAAG
AAGGCCAUCGUGGACCUGCUGUUCAAGACCAACCGGAAG
GUGACCGUGAAGCAGCUGAAGGAGGACUACUUCAAGAA
GAUCGAGUGCUUCGACUCCGUGGAGAUCUCCGGCGUGG
AGGACCGGUUCAACGCCUCCCUGGGCACCUACCACGACC
UGCUGAAGAUCAUCAAGGACAAGGACUUCCUGGACAAC
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GAGGAGAACGAGGACAUCCUGGAGGACAUCGUGCUGAC
CCUGACCCUGUUCGAGGACCGGGAGAUGAUCGAGGAGC
GGCUGAAGACCUACGCCCACCUGUUCGACGACAAGGUGA
UGAAGCAGCUGAAGCGGCGGCGGUACACCGGCUGGGGCC
GGCUGUCCCGGAAGCUGAUCAACGGCAUCCGGGACAAGC
AGUCCGGCAAGACCAUCCUGGACUUCCUGAAGUCCGACG
GCUUCGCCAACCGGAACUUCAUGCAGCUGAUCCACGACG
ACUCCCUGACCUUCAAGGAGGACAUCCAGAAGGCCCAGG
UGUCCGGCCAGGGCGACUCCCUGCACGAGCACAUCGCCA
ACCUGGCCGGCUCCCCCGCCAUCAAGAAGGGCAUCCUGC
AGACCGUGAAGGUGGUGGACGAGCUGGUGAAGGUGAUG
GGCCGGCACAAGCCCGAGAACAUCGUGAUCGAGAUGGCC
CGGGAGAACCAGACCACCCAGAAGGGCCAGAAGAACUCC
CGGGAGCGGAUGAAGCGGAUCGAGGAGGGCAUCAAGGA
GCUGGGCUCCCAGAUCCUGAAGGAGCACCCCGUGGAGAA
CACCCAGCUGCAGAACGAGAAGCUGUACCUGUACUACCU
GCAGAACGGCCGGGACAUGUACGUGGACCAGGAGCUGG
ACAUCAACCGGCUGUCCGACUACGACGUGGACCACAUCG
UGCCCCAGUCCUUCCUGAAGGACGACUCCAUCGACAACA
AGGUGCUGACCCGGUCCGACAAGAACCGGGGCAAGUCCG
ACAACGUGCCCUCCGAGGAGGUGGUGAAGAAGAUGAAG
AACUACUGGCGGCAGCUGCUGAACGCCAAGCUGAUCACC
CAGCGGAAGUUCGACAACCUGACCAAGGCCGAGCGGGGC
GGCCUGUCCGAGCUGGACAAGGCCGGCUUCAUCAAGCGG
CAGCUGGUGGAGACCCGGCAGAUCACCAAGCACGUGGCC
CAGAUCCUGGACUCCCGGAUGAACACCAAGUACGACGAG
AACGACAAGCUGAUCCGGGAGGUGAAGGUGAUCACCCU
GAAGUCCAAGCUGGUGUCCGACUUCCGGAAGGACUUCCA
GUUCUACAAGGUGCGGGAGAUCAACAACUACCACCACGC
CCACGACGCCUACCUGAACGCCGUGGUGGGCACCGCCCU
GAUCAAGAAGUACCCCAAGCUGGAGUCCGAGUUCGUGU
ACGGCGACUACAAGGUGUACGACGUGCGGAAGAUGAUC
GCCAAGUCCGAGCAGGAGAUCGGCAAGGCCACCGCCAAG
UACUUCUUCUACUCCAACAUCAUGAACUUCUUCAAGACC
GAGAUCACCCUGGCCAACGGCGAGAUCCGGAAGCGGCCC
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CUGAUCGAGACCAACGGCGAGACCGGCGAGAUCGUGUG
GGACAAGGGCCGGGACUUCGCCACCGUGCGGAAGGUGCU
GUCCAUGCCCCAGGUGAACAUCGUGAAGAAGACCGAGG
UGCAGACCGGCGGCUUCUCCAAGGAGUCCAUCCUGCCCA
AGCGGAACUCCGACAAGCUGAUCGCCCGGAAGAAGGACU
GGGACCCCAAGAAGUACGGCGGCUUCGACUCCCCCACCG
UGGCCUACUCCGUGCUGGUGGUGGCCAAGGUGGAGAAG
GGCAAGUCCAAGAAGCUGAAGUCCGUGAAGGAGCUGCU
GGGCAUCACCAUCAUGGAGCGGUCCUCCUUCGAGAAGAA
CCCCAUCGACUUCCUGGAGGCCAAGGGCUACAAGGAGGU
GAAGAAGGACCUGAUCAUCAAGCUGCCCAAGUACUCCCU
GUUCGAGCUGGAGAACGGCCGGAAGCGGAUGCUGGCCU
CCGCCGGCGAGCUGCAGAAGGGCAACGAGCUGGCCCUGC
CCUCCAAGUACGUGAACUUCCUGUACCUGGCCUCCCACU
ACGAGAAGCUGAAGGGCUCCCCCGAGGACAACGAGCAGA
AGCAGCUGUUCGUGGAGCAGCACAAGCACUACCUGGACG
AGAUCAUCGAGCAGAUCUCCGAGUUCUCCAAGCGGGUG
AUCCUGGCCGACGCCAACCUGGACAAGGUGCUGUCCGCC
UACAACAAGCACCGGGACAAGCCCAUCCGGGAGCAGGCC
GAGAACAUCAUCCACCUGUUCACCCUGACCAACCUGGGC
GCCCCCGCCGCCUUCAAGUACUUCGACACCACCAUCGAC
CGGAAGCGGUACACCUCCACCAAGGAGGUGCUGGACGCC
ACCCUGAUCCACCAGUCCAUCACCGGCCUGUACGAGACC
CGGAUCGACCUGUCCCAGCUGGGCGGCGACGGCGGCGGC
UCCCCCAAGAAGAAGCGGAAGGUGUCCGAGUCCGCCACC
CCCGAGUCCGUGUCCGGCUGGCGGCUGUUCAAGAAGAUC
UCCUGA

AMUHOKHCJIO
THast
MOCJIEIOBATE
JIHOCTb,

KOAupyemas

SEQ ID NO:

1-3 u3 Cas9

SEQ ID
NO: 4

MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRH
SIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQE
IFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVA
YHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFL
IEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAIL
SARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSN
FDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNL
SDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALV
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RQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEK
MDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILR
RQEDFYPFLKDNREKIEKILTFRIPYY VGPLARGNSRFAWMT
RKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVL
PKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIV
DLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASL
GTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEER
LKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQS
GKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQG
DSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENI
VIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPV
ENTQLQNEKLYLYYLOQNGRDMY VDQELDINRLSDYDVDHI
VPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNY
WRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVE
TRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSD
FRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLES
EFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFK
TEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMP
QVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKY
GGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSS
FEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLAS
AGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQL
FVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD
KPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEV
LDATLIHQSITGLYETRIDLSQLGGDGGGSPKKKRKV*

AMHWHOKHCJIO
THas
IoCJaeaoBaTe
JIBHOCTb JIsA

cnusHuA ~ Sp

Cas9-Hibit

SEQ ID
NO: 5

MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRH
SIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQE
IFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVA
YHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFL
IEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAIL
SARLSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSN
FDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNL
SDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALV
RQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEK
MDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGELHAILR
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RQEDFYPFLKDNREKIEKILTFRIPYY VGPLARGNSRFAWMT
RKSEETITPWNFEEVVDKGASAQSFIERMTNFDKNLPNEKVL
PKHSLLYEYFTVYNELTKVKY VTEGMRKPAFLSGEQKKAIV
DLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASL
GTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEER
LKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQS

GKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQG
DSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENI
VIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPV
ENTQLQNEKLYLYYLOQNGRDMY VDQELDINRLSDYDVDHI

VPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNY
WRQLLNAKLITQRKFDNLTKAERGGLSELDKAGFIKRQLVE

TRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSD
FRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLES
EFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFK
TEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMP
QVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKY

GGFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSS
FEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLAS
AGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQL
FVEQHKHYLDEIIEQISEFSKRVILADANLDKVLSAYNKHRD

KPIREQAENIIHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEV

LDATLIHQSITGLYETRIDLSQLGGDGGGSPKKKRKVSESATP
ESVSGWRLFKKIS

Ilonnas
MaTpuLa
HDRT -
BctaBka GFP
T2A

GFP: P00894

SEQ ID
NO: 6

GAGGGCCGCGGCAGCCTGCTGACCTGCGGCGACGTGGAG
GAGAAtCCCGGCCCCATGgtgAGCAAGGGCGAGGAGCTGTT
CACCGGGGTGGTGCCCATCCTGGTCGAGCTGGACGGCGAC
GTAAACGGCCACAAGTTCAGCGTGTCCGGCGAGGGCGAG
GGCGATGCCACCTACGGCAAGCTGACCCTGAAGTTCATCT
GCACCACCGGCAAGCTGCCCGTGCCCTGGCCCACCCTCGT
GACCACCCTGACCTACGGCGTGCAGTGCTTCAGCCGCTAC
CCCGACCACATGAAGCAGCACGACTTCTTCAAGTCCGCCA
TGCCCGAAGGCTACGTCCAGGAGCGCACCATCTTCTTCAA
GGACGACGGCAACTACAAGACCCGCGCCGAGGTGAAGTT
CGAGGGCGACACCCTGGTGAACCGCATCGAGCTGAAGGG
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CATCGACTTCAAGGAGGACGGCAACATCCTGGGGCACAA
GCTGGAGTACAACTACAACAGCCACAACGTCTATATCATG
GCCGACAAGCAGAAGAACGGCATCAAGGTGAACTTCAAG
ATCCGCCACAACATCGAGGACGGCAGCGTGCAGCTCGCC
GACCACTACCAGCAGAACACCCCCATCGGCGACGGCCCC
GTGCTGCTGCCCGACAACCACTACCTGAGCACCCAGTCCG
CCCTGAGCAAAGACCCCAACGAGAAGCGCGATCACATGG
TCCTGCTGGAGTTCGTGACCGCCGCCGGGATCACTCTCGG
CATGGACGAGCTGTACAAGTAAcctCGACTGTGCCTTCTAG
TTGCCAGCCATCTGTTGTTTGCCCCTCCCCCGTGCCTTCCT
TGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATA
AAATGAGGAAATTGCATCGCATTGTCTGAGTAGGTGTCAT
TCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGG
GAGGATTGGGAAGACAATAGCAGGCATGCTGGGGATGCG
GTGGGCTCTATGGcttctgaggeggaaagaaccagetggggctctagggggtatee
ccACTAGTCGTGTACCAGCTGAGAGACTCTAAATCCAGTGA
CAAGTCTGTCTGCCTATTCACCGATTTTGATTCTCAAACAA
ATGTGTCACAAAGTAAGGATTCTGATGTGTATATCACAGA
CAAAACTGTGCTAGACATGAGGTCTATGGACTTCAAGAGC
AACAGTGCTGTGGCCTGGAGCAACAAATCTGACTTTGCAT
GTGCAAACGCCTTCAACAACAGCATTATTCCAGAAGACAC
CTTCTTCCCCAGCCCAGgtaagggcagctttggtgccttcgcaggetgtttecttg
cttcaggaatggccaggttctgcccagagetctggtcaatgatgtctaaaactectetgattggtgg
tcteggecttatccattgeccaccaaaaccctctttttactaagaaacagtgagecttgtictggcagt
ccagagaatgacacgggaaaaaagcagatgaagagaaggtggcaggagagggcacgtggc

ccagcectcagtetct

GFP-BcTaBka
niast HDRT -
GFP: P00894

SEQ ID
NO: 7

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTG
CCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA
AGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAA
GCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACC
TACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTA
CGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAAC
TACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACC
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CTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGG
AGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACT
ACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGA
AGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACA
TCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGC
AGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGA
CAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGAC
CCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCG
TGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTA
CAAGTAA

o uerns TCR
pINT1066

SEQ ID
NO: 8

METLLKVLSGTLLWQLTWVRSQQPVQSPQAVILREGEDAVI
NCSSSKALYSVHWYRQKHGEAPVFLMILLKGGEQKGHEKIS
ASFNEKKQQSSLYLTASQLSYSGTYFCGTAWINDYKLSFGAG
TTVTVRANIQNPDPAVYQLRDSKSSDKSVCLFTDFDSQTNVS
QSKDSDVYITDKTVLDMRSMDFKSNSAVAWSNKSDFACAN
AFNNSIIPEDTFFPSPESSCDVKLVEKSFETDTNLNFQNLS VIG
FRILLLKVAGFNLLMTLRLWSS*

eGFP ORF
GFP:
P00894, GFP
P01018

SEQ ID
NO: 9

ATGGTGAGCAAGGGCGAGGAGCTGTTCACCGGGGTGGTG
CCCATCCTGGTCGAGCTGGACGGCGACGTAAACGGCCACA
AGTTCAGCGTGTCCGGCGAGGGCGAGGGCGATGCCACCT
ACGGCAAGCTGACCCTGAAGTTCATCTGCACCACCGGCAA
GCTGCCCGTGCCCTGGCCCACCCTCGTGACCACCCTGACC
TACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGA
AGCAGCACGACTTCTTCAAGTCCGCCATGCCCGAAGGCTA
CGTCCAGGAGCGCACCATCTTCTTCAAGGACGACGGCAAC
TACAAGACCCGCGCCGAGGTGAAGTTCGAGGGCGACACC
CTGGTGAACCGCATCGAGCTGAAGGGCATCGACTTCAAGG
AGGACGGCAACATCCTGGGGCACAAGCTGGAGTACAACT
ACAACAGCCACAACGTCTATATCATGGCCGACAAGCAGA
AGAACGGCATCAAGGTGAACTTCAAGATCCGCCACAACA
TCGAGGACGGCAGCGTGCAGCTCGCCGACCACTACCAGC
AGAACACCCCCATCGGCGACGGCCCCGTGCTGCTGCCCGA
CAACCACTACCTGAGCACCCAGTCCGCCCTGAGCAAAGAC
CCCAACGAGAAGCGCGATCACATGGTCCTGCTGGAGTTCG
TGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTA




123

CAAGTAA

gPHK,
HaLEJIeHHAst

na TRAC

SEQ ID
NO: 10

mC*mU*mC*UCAGCUGGUACACGGCAGUUUUAGAMGmMCm
UmAmMGmAMAMAMUMAMGMCAAGUUAAAAUAAGGCUAG
UCCGUUAUCAMAMCmUmUmGmAmMAmMAMAMAMGmMUmMGm
GmCmAMCmCmGmMAMGMUmMCmGmGmUmGmCmU*mU*mU*
mU

sgPHK,
HaleJICHHAst

Ha AAVSI1

SEQ ID
NO: 11

mC*mC*mA*AUAUCAGGAGACUAGGAGUUUUAGAmMGmMCm
UmAmMGmAMAMAMUMAMGMCAAGUUAAAAUAAGGCUAG
UCCGUUAUCAMAMCmUmUmGmAmAmMAMAMAMGMUmMGm
GMCmAMCMCmGMAMGMUmMCmGmGmUmGmMCmU*mU*mU*
mU

41BBL

12

MEYASDASLDPEAPWPPAPRARACRVLPWALVAGLLLLLLL
AAACAVFLACPWAVSGARASPGSAASPRLREGPELSPDDPA
GLLDLRQGMFAQLVAQNVLLIDGPLSWYSDPGLAGVSLTGG
LSYKEDTKELVVAKAGVYYVFFQLELRRVVAGEGSGSVSLA
LHLQPLRSAAGAAALALTVDLPPASSEARNSAFGFQGRLLHL
SAGQRLGVHLHTEARARHAWQLTQGATVLGLFRVTPEIPAG
LPSPRSE

mlL21

13

MDWTWILFLVAAATRVHSHKSSSQGQDRHMIRMRQLIDIVD
QLKNYVNDLVPEFLPAPEDVETNCEWSAFSCFQKAQLKSAN
TGNNERIINVSIKKLKRKPPSTNAGRRQKHRLTCPSCDSYEKK
PPKEFLERFKSLLQKMIHQHLSSRTHGSEDSEQKLISEEDLTT
TPAPRPPTPAPTIASQPLSLRPEACRPAAGGAVHTRGLDFACD
FWVLVVVGGVLACYSLLVTVAFIIFWV
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®OPMYVYJIA H30BPETEHUA

1. JlunuaHas KOMITO3ULIMS, COAEP KALIAs:
OMOJIOrNYeCKH aKTUBHBIN areHT, u

JIMMHUIHBIN KOMIIOHEHT, IIPY 3TOM JIMITUHBIH KOMIIOHEHT COAEPKUT:

a) MOHU3UPYEMBIH JUMUA B KOJUYECTBE OT OKONO 25-50 monb % OT JUMUAHOTO

KOMIIOHEHTA,
b) HeWTpanbHBIH JUOHA B KOJIWYECTBE OT OKOJO 7-25 Moib % OT JUOHMIHOTO

KOMIIOHEHTA,
C) BCIIOMOTATENIbHbIM JIUMUI B KOJMYECTBE OT OKOJO 39-65 monb % OT JUIHUAHOTO

KOMIIOHEHTA, U
d) PEG-nunun B koiaudecTBe oT 0koJio 0,5-1,8 Monb % OT TMMUAHOTO KOMIIOHEHTA,

IPY 3TOM HOHHM3MPYEMbIN JIMITUA PeAcTaBisier codoit coenunenne @opmysi (1)

L2 oR?

1
X. 2 O
HEJ\RE M
rac
x! npencrasisier codoit Ce7 alTKUIIEH,
Tt

E})\D

2 o 2
X” mpexacraBnsier coboit SRS PIIM OTCYTCTBYET, IIPU YCJIOBHM, 4YTO eciau X

G?J\o

Ny . y
MPECTABIISIET COOOM #+++ RHe mpeacTaBisieT coOOH alKOKCH,

Z' npencrapnsier coboit Co.3 aKuiIeH,
Z? BeiGpan u3 -OH, -NHC(=0)OCH3 u -NHS(=0),CHs;
R! npencrasisier coboii Cr9 HepasBeTBineHHbIH ankwin wid Cr.; HEpa3BETBJICHHbIN

ANKUHWT, U
v 2 o
kaxabid R™ HesaBucumo npencrasisier codoit Cg ankwn win Cg aJKOKCH,

WUJIH €70 COJIb.
2. JlunugHas KOMIO3UIIHS, COAEP KAIast:

OMOJIOTNYeCKH aKTHBHBIN areHT, U

JIMNUHBIA KOMIIOHEHT, MTPYU 3TOM JIMITUHBIA KOMIOHEHT COAEPKUT:

a) MOHU3UPYEMBbIH JIUMUA B KOJUYECTBE OT OKONO 25-50 monb % OT JMIUAHOTO

KOMIIOHEHTA,
b) HeWlTpanbHBI JUMHA B KOJUYECTBE OT OKOJO 7-25 ™monb % OT JUNHIHOTO

KOMIIOHEHTA,
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C) BCIIOMOTATEJIbHBIA JIUMUI B KOJIHYECTBE OT OKOJOo 39-65 momb % OT JUIUAHOTO
KOMITOHEHTA, U
d) PEG-nunun B konudecTse oT okoJio 0,5-1,8 monb % oT MMmuaHOTro KOMIIOHEHTA,

IPY 5TOM HOHU3MPYEMBIN JIMITUA NIPEACTaBiIsieT coboii coennnenue @opmysl (I)

2N oR?
1
Kﬁf 0O

R2 TR? M

rae

1 .
X" mpencrasisietr codoit Cg_7 ankuieH,
gt

o 2
X2 NPEICTaBIIsIET COOOMU ##8% YW OTCYTCTBYET, NPHU YCJIOBHHM, 4YTO €CiIu X
;\
-~ 2 o
MPEICTaBIISIET COOOM #sn+ RHe mpexacraBisieT coO0H alKOKCH;

7! npencrasisier codoit Co 3 aNKuIIeH;

7? BeiGpan u3 -OH, -NHC(=0)OCH; u -NHS(=0),CHs;

R! npenctasisier co0oit C79 Hepa3BETBJICHHBIN KWL, U

kaxabiii R? HesaBucnmo mpencrasser co6oii Cg anku umu Cg anmKOKCH,

WJIH €T0 COJIb.

3. JlunupgHast kommnosunus no m. 1 unm 2, OTIMYANOINAsiCsl TE€M, YTO HMOHU3UPYEMBbIH

JIMIUA IPEeaCTaBIsieT codoit coequuenue Gopmysl (1)

HD,E],N/\/\/\/\”,DH‘

X1 _OR? .
OR? an

rac

x! npencrasisier codooit Ce7 alTKuieH,

7! npencrasisier codoit C, 3 aNKuieH;

R! npenctasisier co0oit C79 Hepa3BETBIICHHBIN KW, U

Kkaxbii R? npencrassier coboit Cg anku,

UJIH €70 COJIb.

4. JlunugHas KOMIO3UIIHS, COAEp KaIast:

OMOJIOTMYECKH aKTUBHBIN areHT;, u

J'IHHHI[H]:Iﬁ KOMIIOHCHT, HpI/I S5TOM HHHHHHbeI KOMITOHEHT COI[ep)KI/ITZ

a) MOHU3UPYEMbIH JUMUA B KOJUYECTBE OT OKONO 25-50 monb % OT JUMUAHOTO
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KOMIIOHEHTA,

b) HeWTpanbHBI JHUMHA B KOJUYECTBE OT OKOJO 7-25 ™monb % OT JUNHIHOTO
KOMIIOHEHTA,

C) BCIIOMOTATeJIbHBIA JIUMU B KOJIMYECTBE OT OKOJo 39-65 monb % OT JIUMUIHOTO
KOMIIOHEHTA, U

d) PEG-nunun B konmudectse ot 0koJj10 0,5-1,8 Mok % OT TUMUIHOTO KOMIIOHEHTA,

IIPY TOM HOHU3UPYEMBIH JIUITH MPEACTABISAET COOOH

Ho\/\ﬂ/\/\/\/\[(ow

0
OWW
OWW .
HO,\/«\N /\/\A/\gow
DW
T N ;
O e T T
i T .
‘b
O e T T
/sw N O e
H
QW
OW
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o
H“O)LHMN /\A/\/\g/ow
QW
O e

HJIN €ro COJIb.
5. JlununHass KOMITO3ULIUS O JTI0OOMY U3 MPEIIIECTBYIOIIMX MyHKTOB, OTJIHYAKOINASCS
TEM, YTO HOHU3UPYEMBIH JTUITH] ITPECTaBIsieT cOO0H
HO\/\N/\/\M(OW
0
N
A S

HO‘\/”\N W

HJIN €ro COJIb.
6. .HI/I]'II/I,I[HaSI KOMITIO3HLIHUA 1O JIIO6OMy N3 MPEAICCTBYOINUX IIYHKTOB, OTIWYANOIIAACA

TEM, YTO HOHU3UPYEMBIi JIMIH MPEICTABIAET COOO0M

Hc'v*“‘*” GW

WJIH €O COJIb.

7. JlunmuagHast KOMIIO3ULHUS IO JIFOOOMY M3 MPENLIECTBYIOIUX IyHKTOB, OTIHYAIOIIAsCS
TEM, YTO HEHTPaJIbHBIN JIMITU NPEICTABISAET COO0I He3apsHKEHHBIN JIMMTU WA LIBUTTEPUOHHBIN
JIUIUA.

8. JIunuaHas KOMIO3UIUS O MOOOMY U3 IMPEIIIEeCTBYIOLUINX MYHKTOB, OTIIMYAOIIAsICS
TeM, YTO HeUTpaibHbIi tunuy npeacrasisser codboit DSPC wnu DPME.

9. .HI/II'II/I]_'[HaH KOMITIO3HIIHUA I10 .]'II-O6OMy U3 MpeACCTBYOINUX IMYHKTOB, OTJIUYAOMIAACA
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TEM, YTO HEUTpaJbHbIi unuy npeacrasisier codboit DSPC.

10. JIunuaHas KOMIO3UIMA 10 JFOOOMY U3 NMPEAIIECTBYIOIIUX MMyHKTOB, OTIMYAIOINAsCS
TEM, YTO BCIIOMOTaTEeNbHbIM JUNHJ BbIOPAH W3 XOJIECTEPUHA, S-TeNTafeluIpe3OpLUuHOIa U
reéMUCYKLIMHATA XOJIECTEPUHA.

11. JIunuaHas KOMIO3ULHMS 1O JOOOMY U3 NMPEAIIECTBYIOUINX MYHKTOB, OTIMYAIOLIAsCs
TE€M, 4TO BCIIOMOTATEIbHbIH JIMITU IPECTABISIET COOOM XONECTEPUH.

12. JIunuaHas KOMIO3ULHKS 10 JEOOOMY U3 MPEAIIECTBYIOIHNX MyHKTOB, OTJIHYAIOINAsICS

teM, uto PEG-nunun conepsxut aumupucrounriuiepud (DMG).

2

13. .HI/I]'II/II[Haﬂ KOMITIO3UIUA I10 .]'II-O6OMy N3 NMPEAMCCTBYOIUX IMYHKTOB, OTJIMYAarOIIasaCs

teM, uto PEG-nunun conepxxutr PEG-2k.

2

14. JIunuaHass KOMIIO3ULMSA 110 JIOOOMY M3 MPEAIIECTBYIOIIHUX MyHKTOB, OTIHMYAKOINAsCS

tem, yto PEG-nmunua npencrasisier cobori PEG-DMG.

2

15. .HI/II'II/II[HaSI KOMIIO3HMLHUA T10 .]'II-O6OMy N3 NPEAMCCTBYOIIUX IMYHKTOB, OTJIMYAr0IIasACA

teMm, yto PEG-nmunup npencrasisier coboii PEG-2k DMG.

2

16. .HI/IHI/II[HaSI KOMIIO3HMLHUA 110 .]'II-O6OMy N3 NMPEAMCCTBYOIUX IMYHKTOB, OTJIMYAR0IIAsACA

YTO HOHM3UPYEMBIH JIMTTUA MTPEACTABISAET COOOH

HO\/\N /\/\/\/YO\/\/‘\./\\/\

O
D/\\/\\/\\/\\
O/\\/\\/\\/\

coboii DSPC, BcrnomoraTenpHBId JHUIUA TpeAcTaBiaser coboit xonectepud, a PEG-nmunun

TEM

2

HEUTPAJIbHBIA JIUMHUJ MPEACTABIISIET

2

npeacTaBisieT codbol 1,2- TMMUPUCTOMII-pal-IIIHLEPO-3-MEeTOKCUITONUITUIIEHTTHKOIIb-2000.

17. JlunuaHas KOMIO3ULHKS 110 JIFOOOMY U3 MPEIIECTBYIOUINX MYHKTOB, OTIMYAIOLIAsICS
TE€M, YTO KOJMYECTBO HOHM3UPYEMOrO JIMMHAA COCTaBisieT OT okojo 30-45 momp % ot
JIUTTAAHOTO KOMITOHEHTA.

18. JlummmHast koMMOo3umusi 1O JroOoMy w3 mmn. 1-16, OTAMYAOMAscs TeM, 4YTO
KOJJMYECTBO HOHM3MPYEMOro JIMIUAA cocTaBisieT OT okono 30-40 monp % OT JMOMIHOTO
KOMITOHEHTA.

19. JlummmgHast xoMmmo3unusi 1O JroO0oMy w3 nn. 1-16, oTaMdaromasics TeMm, 4YTO
KOJIMYECTBO MOHU3UPYEMOTO JIUMHIA COCTAaBJIsIET 0k0Jio 30 Mosib % OT JTUMUIHOTO KOMIIOHEHTA.

20. JlunmpgHash KOMMO3WIMS 1O Jrodomy w3 mm. 1-16, oTnuyaromasics TeMm, YTO
KOJIMYECTBO MOHU3UPYEMOTO JIUMHIA COCTaBsIeT 0koJio 40 Mosib % OT JTUMUAHOTO KOMIIOHEHTA.

21. JlunmpgHash KOMMO3WIMsS To JroboMy w3 mm. 1-16, oTauyaromasics Tem, 4YTO
KOJIMYECTBO MOHU3UPYEMOTO JIUMHIA COCTABJISIET 0K0JIO SO Mosib % OT JTUMUAHOTO KOMIIOHEHTA.

22. JlunupHast KOMIO3UIHS TTO JTFOOOMY U3 MPEAIISCTBYIOIINX MyHKTOB, OTIUYAR0INASICS
T€M, YTO KOJIMUYECTBO HEMTPAIbHOIO JMMKJA COCTaBIsAET OT 0Kojo 10-20 Monb % OT NUNUAHOrO
KOMITOHEHTA.

23. JlunmpgHash KOMMIO3WMMsS To JrobomMy u3 nm. 1-21, oTnuyaromasics Tem, 4YTO

KOJIMYECTBO HEUTPAJbHOrO JIMIHAA COCTaBjsieT OT OKojo 10-15 monp % oOT nunugHOrO
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KOMIIOHEHTA.

24. JlunmpgHash KOMMO3WMMsS To JroboMy w3 nm. 1-21, oTauyaromasics Tem, 4YTO
KOJIMYE€CTBO HEUTPAJIbHOTO JIMMHJIA COCTABJIsIET Ok0J1o 10 Mosib % OT JTMIMUAHOTO KOMITOHEHTA.

25. JlunmpgHas KOMMIO3WMMsS 1o Jrobomy w3 mm. 1-21, oTnuyaromasics TeMm, 4YTO
KOJIMYE€CTBO HEUTPAJIBbHOTO JIMMKJIa COCTABJISIET OKOJIO 15 Mosib % OT IMNUAHOTO KOMIIOHEHTA.

26. JlunuaHask KOMITO3ULHMS 110 JIEOOOMY M3 MPEAIIECTBYIOIIHMX MyHKTOB, OTJIHYAOIIASCS
T€M, YTO KOJHUYECTBO BCIIOMOTAaTEJIBLHOIO JIMIHAA COCTaBIsIeT OT Okojo 50-60 monp % oT
JIMITHTHOTO KOMIIOHEHTA.

27. JlunugHash KOMIO3MWIMS 1O JrodoMy w3 mm. 1-25, oTaudaromasics TeMm, 4YTO
KOJIMYECTBO BCIIOMOTaTEJIbHOIO JIMIUAA COCTABJISET OT OKOJo 39-59 mMonb % OT JMIUIHOTO
KOMIIOHEHTA.

28. JlunmmgHash KOMMO3MWIMS 1O JroboMy w3 mm. 1-25, oTnudaromasics TeM, YTO
KOJIMYECTBO BCIIOMOTATEILHOrO JIMIIUAA COCTABISET OT OKOJIO 43,5-59 Moab % OT IUIMOHOTO
KOMIIOHEHTA.

29. JlunmpgHash KOMMO3WIMsS 1o JroboMy w3 mm. 1-25, oTaudaromasics Tem, 4YTO
KOJIMYECTBO BCIIOMOTATEILHOIO JIUIIHA COCTaBJSIET OKOJO 59 mMomb % OT JMIUAHOTO
KOMIIOHEHTA.

30. JlunupgHas xoMmmo3wnwsi 1O JoO0oMy w3 mm. 1-25, oTiauyaromasics Tem, 4YTO
KOJIMYECTBO BCIIOMOIAaTEJbHOIO JIMIUJAA COCTAaBJIIeT OKoyo 43,5 Moiap % OT JHMIUIHOrO
KOMIIOHEHTA.

31. JlunupgHast koMmmo3wmmsi 1O JoO0oMy w3 mm. 1-25, oTiauuaromasicss Tem, 4TO
KOJIMYECTBO BCIIOMOTATEIbHOIO JIMMUAA COCTaBJIsieT OKOJIo 39 momb % OT JUMUAHOTO
KOMIIOHEHTA.

32. JlunuaHas KOMIO3HULUS 1O JI0OOMY M3 MPEAIIECTBYIOIUX MYHKTOB, OTIIMYA0IIAsICS]
TeMm, 4To KoaumdectBO PEG-nmunupma cocrtaBiser okoynio ot 0,9-1,6 monb % OT JUIHAHOTO
KOMIIOHEHTA.

33. JlunupgHas KOMOO3WMMsS 1O JmoboMy w3 mm. 1-31, oTauyaromasics Tem, 4YTO
konuyectBo PEG-nununa coctapisieT oT okoyio 1-1,5 Mok % OT JUIHAHOIO KOMIIOHEHTA.

34, JlunupgHas KoMmmo3wmwsi 1o JodoMy w3z nm. 1-31, oTauyaromasics Tem, 4YTO
konmuectBo PEG-numnuna cocraBnseT okoiao 1 Mok % OT JTUMMUIHOTO KOMITOHEHTA.

35. JlunupgHas xommo3uwnwsi 1o JrodoMy w3 mm. 1-31, oTauuaromasics Tem, 4YTO
konnuectBo PEG-nunupa coctapisieT okoio 1,5 Mosb % OT JIMIHUAHOTO KOMIIOHEHTA.

36. JlunupHas KOMMIO3WIMs MO JroOoMmy u3 mm. 1-16, oTnnMYaroImascs TeMm, 4YTO
KOJIMYECTBO HOHM3MPYEMOIO JIMIHAA COCTaBiseT OT okosno 27-40 monp % OT JMIMIHOIO
KOMIIOHEHTA, KOJIMYEeCTBO HEWTPaJbHOrO JUMNHaa cocTasisieT oT okojo 10-20 mombs % ot
JUTHIHOTO KOMITOHEHTA, KOJMYECTBO BCIIOMOTATEILHOIO JIMIHAA COCTaBJsIeT OT okoyio 50-60
MOJb % OT JNUMHUAHOTO KOMMOHeHTa, konndecTBO PEG-nmunuaa cocrasnsier ot okojo 0,9-1,6
MOJIb % OT JIMIHUJHOIO KOMIIOHEHTA.

37. JlunupgHast KoMmmo3wmusi 1o JodoMy w3 mm. 1-16, oTauuaromasics Tem, 4YTO

KOJIMYECTBO HMOHU3UPYEMOrO JIMIMHUAA COCTaBisieT OT OKono 30-45 monp % OT JUNUIHOTO
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KOMIIOHEHTA, KOJIIMYECTBO HEUTpaNbHOIrO JUNuAa cocTtaBiser or okojo 10-15 mombp % ot
JUTMHAAHOTO KOMIIOHEHTA; KOJUYECTBO BCIIOMOTATEIbHOIO JIMITHA COCTABJSET OT OKOJOo 39-59
MOJIb % OT MTUMUIHOTO KOMITIOHEHTa, kKonudecTBo PEG-nununa cocrasnser ot okono 1-1,5 monb
% OT IMNUIHOTO KOMIIOHEHTA.

38. JlunmgHas KOMIIO3MLMS MO Jo0oMy u3 mm. 1-16, ominyaromasics TeM, YTO
KOJIMYECTBO HOHU3UPYEMOTO JIMMHA COCTaBIsIeT 0KoJio 30 MoJb % OT JIMITUAHOTO KOMIIOHEHTA,
KOJIMYECTBO HEHUTPAJIBHOTO JIMKAA COCTaBIsgeT OKoyo 10 Monb % OT JTUMHIHOrO KOMIIOHEHTA,
KOJIMYECTBO BCIIOMOTaTEJIbHOTO JIMMKUAA COCTaBisieT Okoyio 59 monb % OT JUIMUAHOTO
KOoMInoHeHTa, KojudectBO PEG-nmunupa cocraBmser okojo 1-1,5 momb % OT JaumuamHOro
KOMITOHEHTA.

39. JlunupgHas KOMMO3WLMs MO JoOoMy w3 mm. 1-16, oTaMdaromasics TeMm, 4YTO
KOJIMYECTBO MOHU3UPYEMOTO JINMUJA COCTABJIsIET 0KOIO 40 MOJb % OT JTUMUAHOTO KOMITIOHEHTA,
KOJIMYECTBO HEUTPAJLHOTO JIMMHUIA COCTABJIsIET OKOJO 15 Monb % OT TUMUAHOTO KOMITOHEHTA,
KOJIMYECTBO BCIIOMOIAaTEJIbHOIO JIMIUJAA COCTAaBJIsIeT OKoyuo 43,5 Moiap % OT JHMIUIHOTO
KoMmrnoHeHTa, konmdectBo PEG-munupa cocrtaBnmser okonmo 1,5 mons % OT JMIHIHOTO
KOMIIOHEHTA.

40. JlunmpgHash KOMMO3WIMsS To JroboMy w3 mm. 1-16, oTnudaromasics Tem, 4YTO
KOJIMYE€CTBO MOHU3UPYEMOTO JIUMUJA COCTABJIsIET 0KOIO SO Mosib % OT JIMIMUIHOTO KOMIIOHEHTA;
KOJIMYECTBO HEUTPAJBHOTO JIMMHAA COCTaBJiAeT 0KOJo 10 Mosb % OT JUMUAHOTO KOMITOHEHTA,
KOJIMYECTBO BCIIOMOTaTEJIbHOTO JIMMUAA COCTaBisieT Okoyso 39 monp % OT JUOUAHOTO
KOMITIOHEHTa, konuyecTBO PEG-nununa cocrasnser okoino 1 momb % OT JIUNUAHOTO
KOMIIOHEHTA.

41. JlunuaHasi KOMITO3ULMS TI0 JIEOOOMY M3 MPEAIIECTBYIOIIMX MyHKTOB, OTJIHYAKOIIASCS
TEM, YTO KXl MOJIb % BapbUpyeTCsi MeHee ueM Ha 5%.

42, JlunuaHask KOMITO3ULHMS 10 JIEOOOMY M3 MPEAIIECTBYIOIIMX MyHKTOB, OTJIHYAOIIASCS
TEM, UTO KaXIbIi MOJb % BapbupyeTcs MeHee 4eMm Ha 1%.

43, JlunuaHasi KOMIO3UIIMS 1O JIOOOMY U3 MPEAIIECTBYIOIIHNX MyHKTOB, OTIUYAKOINASCS
TeM, UTO KaKIbIi Mosb % Bappupyercst MeHee yem Ha 0,5%.

44, JlununHasi KOMIIO3UIIMS 1O JFOOOMY U3 MPEAIIeCTBYIOIINX MyHKTOB, OTIUYAKOIIASICS
T€M, 4YTO KaXIblii MOJb % OCHOBAaH HA OTHOCUTENBbHBIX (PAKTUYECKUX KOHLIEHTPALHMSIX
MOHU3UPYEMOTO JIUMN/A, HEUTPAIbHOTO JIMMUAA, BCioMorarenbHoro gunuaa 1 PEG-nmunmna.

45. JlununHast KOMIO3UIHS 1O JTFOOOMY U3 MPEAIIeCTBYIOIINX MyHKTOB, OTIUYAR0IIASICS
TeM, 9YTO KaXIblii MOJMb % OCHOBAaH HA OTHOCUTENBHBIX (PAKTUYECKUX KOHLICHTPALHSIX
MOHU3UPYEMOTO JIUMUA, HEUTPAIbHOTO JIUMUAA, BCIoMorareyibHoro junuaa 1 PEG-nmunmna.

46. JlununHast KOMIO3UIHS 10 JTFOOOMY U3 MPEAIIEeCTBYIOIIUX MYHKTOB, OTJIUYAROINASICS
TEeM, YTO YKa3aHHasl JIMIMHIHAS KOMIOo3uiusi Haxoautcst B Gopme LNP, a Z-cpennuii nuamerp
LNP cocransier menee yem okosio 100 HM.

47. JlunupHast KOMIO3UIHS TTO JIOOOMY U3 MPEAIIeCTBYIOIIHUX MyHKTOB, OTIUYAI0INASICS
TEeM, YTO YKa3aHHas JIMIMUIHAS KOMIo3uiusi Haxoautcst B popme LNP, a Z-cpennuii nuamerp

LNP cocrasiser MeHee ueM OKOJIO 95 HM.
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48. JlununHast KOMIO3UIHS 1O JIOOOMY U3 MPEAIIeCTBYIOIIHUX MyHKTOB, OTIUYAR0INASICS
TEeM, YTO YKa3aHHas JIMIMUIHAS KOMIo3uiusi Haxoautcst B Gopme LNP, a Z-cpennuii nuamerp
LNP cocrasyisier meHee yeM 0koJi0 90 HM.

49. JlununHast KOMIO3ULHS 1O JIOOOMY U3 MPEAIIEeCTBYIOIIHUX MyHKTOB, OTIUYAI0INAsCS
TE€M, YTO yKa3aHHasl JIMMUAHAs KoMro3uuus Haxoautcs B ¢opme LNP, u cpemneuncnoBoit
nuametp LNP cocrasinsier 6onee yem okoio 45 HM.

50. JIunuaHas KOMIO3HULUS MO JIOOOMY M3 MPEALIECTBYIOIUX MyHKTOB, OTIIHMYAIOIIAsICS]
TE€M, YTO yKa3aHHAs JIMMUAHAsS KOMIo3uius Haxomutcs B (opme LNP, u cpemHeducioBoi
nuametp LNP cocrasisier 6oee uem okoso 50 HM.

51. JIunuaHash KOMIO3ULIUS IO JTFOOOMY M3 MPENIIECTBYIOMUX MyHKTOB, OTJIHYAK0INAsICS
TEM, YTO yKa3aHHas JIMMHUIHAs KoMro3uus Haxoautcs B Gopme LNP; u LNP umeroT mHIekc
MOJUAUCIIEPCHOCTH OT 0KOJ0 0,005 no oxoo 0,75.

52. JIunuaHash KOMIIO3ULHS TI0 JTFOOOMY M3 MPEAIIECTBYIOMUX MyHKTOB, OTIUYA0IIAsICS
TeM, 4TO ykasaHHas kommosunuss LNP naxomutcs B ¢gopme LNP; u LNP umeror uHmekc
noauaucIepcHocTy ot 0kojo 0,005 oo okomno 0,1.

53. JIununHasi KOMIIO3ULHS TI0 JTFOOOMY M3 MPEAIIECTBYIOMUX MyHKTOB, OTIUYAOIIASICS
TeM, 4TO CooTHoLeHHe N/P munuaHoi KOMIO3UIUK COCTABJISET OT OKOJIO 5 10 OKOJIO 7.

54. JlununHass KOMIO3HLHS 0 JTIOOOMY M3 MPEAIIeCTBYIOIHUX MyHKTOB, OTJIUYAROINASICS
TeM, 4TO CooTHOMEeHHEe N/P MunumHoi KOMIO3UIIUK COCTABIISIET OKOJIO 6.

55. JlununHass KOMIIO3ULIUSA TI0 JTFOOOMY M3 MPEAIIECTBYIOMUX MyHKTOB, OTIUYA0IIAsICS
TeM, 9TO OMOJIOTHYECKH aKTHBHBIA areHT COAEPKUT KOMIIOHEHT, HE SIBJISIFOILIMICS HYKJIEHHOBOU
KHUCJIOTOU.

56. JlunuaHas KOMIO3HULIUS MO JIOOOMY M3 MPEALIECTBYIOIUX MYHKTOB, OTIIMYAROIIAsICSI
TeM, YTO OMOJIOTUYECKU aKTUBHBINA areHT COAEPKUT MM KOAMPYET TePAreBTHUECKU aKTHBHBIN
Oenok.

57. JlunuaHas KOMIO3ULIUS 10 JEFOOOMY M3 MPENIIECTBYIOMUX MyHKTOB, OTIHYAK0INAsCS
Te€M, 4TO OMOJIOTHYECKH AKTHUBHBIM AreHT COMEPKUT I KOTUPYET MHCTPYMEHT T€HOMHOTO
pEenaKTUPOBAHUSI.

58. JlunuaHass KOMIO3ULUS TI0 JTFOOOMY M3 MPEAIIECTBYIOMUX MyHKTOB, OTIUYAOIIASCS
TeM, 4TO OWOJIOTMYECKH AaKTUBHBIA areHT COAEPKUT WM KOAWPYeT OJHY WiIh OoJbliee
KOJIMYECTBO HYKJI€a3, CIOCOOHBIX OCYLIECTBIISITH OMHO- WM ABYHUTEBbIe pa3pbiBbl B JIHK wmm
PHK.

59. JIununHasi KOMIIO3ULIUS TI0 JTFOOOMY M3 MPEAIISCTBYIOMUX MyHKTOB, OTIUYAOIIASICS
TE€M, YTO OHOJIOTUYECKH AKTHUBHBIA areHT COACPXKUT KOMIIOHEHT, SIBJISIFOIIMICS HYKJICMHOBOMH
KHUCJIOTOM.

60. JlununHast KOMIO3HULHS IO JTFOOOMY W3 MPEAIIECTBYIOMUX MyHKTOB, OTIUYAOIIAsICS
TeM, 4TO OMOJIOTMYECKH aKTUBHBIN aredT conepkut PHK.

61. JlunuaHast kommno3uuus o 1. 60, ormuaromasicst rem, yro PHK npencrasnsier coboi
MPHK.

62. JlunuaHas KOMIO3UIMS 110 I1. 61, OTIMYAIOIIAsAC TeM, YTO KOMIIOHEHT, SIBJISTFO LIIUMCST
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HykinenHoBo kucnorol, copepxxut MPHK, xoagupyromyro PHK-nanpasmsembii JIHK-
CBSI3bIBAKOLIUN areHT.

63. JlunuaHas koMmno3uiys no mn. 62, ornmuyarowasics tem, uro MPHK copepsxumt MPHK
HykJseassl Cas.

64. Jlununnaast kommnozuuus o m. 62, oruyaromiasicss teMm, yro MPHK conepsxut MPHK
HykJeassl Cas kiacca 2.

65. Jlununuast kommnosunus no n. 62, oruyaroutasics teM, uro MPHK conepxut MPHK
HykJseassl Cas9.

66. JlunugHast KOMIO3ULMS IO JEOOOMY M3 MYHKTOB 59-05, OTMMYAIOLIASsCS TEM, YTO
KOMITOHEHT, SIBJISTFOLIUICS HYKJIEHHOBOWM KHUCJIOTOM, MPENCTaBisieT co00i MOAU(DUIIUPOBAHHYIO
PHK.

67. JlunuaHas KOMIIO3UIMS TO JI0OOMy M3 M. 59- 66, OTIMYAKINAsCS TEM, YTO
KOMIIOHEHT, SIBJIIFOLIUICS HYKJEUHOBOW KUCIOTOM, COAEPKUT HYKJIEUHOBYIO KHCJIOTY TMAOBOMN
PHK.

68. JlununHas KOMOO3ULMS MO M. 67, OTIMYAOLIASACA T€M, UYTO HYKJIEMHOBas KUCJIOTa
runosoit PHK npencrasnser coboit gPHK.

69. JlunuaHast KoMno3uuus mo n. 67 win n. 68, OTIMYAKINAsICs TeM, YTO HYKJICMHOBAS
kuciora rugosoit PHK npencrasnsier coboii minm kogupyer nsoitHyro rugosyro PHK (dgPHK).

70. JlunuaHas koMro3uuus no m. 67 uian n. 68, OTINYAINAasICs TEM, YTO HYKJIEMHOBAs
kucnora rumgosoii PHK mnpencrasisier coboit mmm komupyer onuHapHyr rupoByro PHK
(sgPHK).

71. JlunupHas KOMOo3uLus 1o Jrodomy u3 nm. 68-70, ornuuaromascsa tem, yto gPHK
npezacrasisier cobor moauduumuporanuyo gPHK.

72. JlunuaHas KOMIO3ULMS MO M. 71, OTIMYAIOINAsACS TeM, YTO MOAU(PHUIIMPOBAHHAS
gPHK copmepxur mopupukanuoo B OXHOM MM OONBIIEM KOJWYECTBE W3 MEPBBbIX IATH
HYKJIEOTHJIOB Ha 5’-KOHLIE.

73. JlunumHas KoMmo3uuMs 1o mmm. 71 wim 72, OTOWYAOIMasics TeM, 4YTO
moauduuuposanHas gPHK conmep:xut Momudpukanuio B OXHOM WK OOJIbIIEM KOJUYECTBE U3
MOCJIEHUX TISITU HYKJIEOTUAOB Ha 3’ -KOHIIE.

74. JlunupHas KOMMOO3WMMs TO JoOOMy U3 mm. 59-73, OTNMYAKOINAsCS TEeM, YTO
KOMIIOHEHT, SIBJIAIOLIUICS HYKJEUHOBOW KUCIOTOU, COAEPKUT HYKJIEMHOBYIO KUCJIOTY TMA0BOM
PHK; MPHK mnpencrasnsier coboti MPHK nyxneassr Cas kmacca 2; u coornomenne MPHK u
HYyKJIenHOBOU kucnotsl ruooit PHK cocrasnser ot okono 2:1 no 1:4 no macce.

75. JlunumHas KOMMO3WMMS 1O M. 74, OTIMYAOImasicss TeM, 4YTO COOTHOIICHHE
HyksenHoBol kucnotsl runosoit PHK u MPHK nyxneaser Cas knacca 2 cocrasisier okono 1:1
0 Macce.

76. JIunuaHas KOMITO3UIHSA 10 JFOOOMY M3 NMPEAIIECTBYIOIINX MMyHKTOB, OTIMYAIOIIAsCS
TEM, YTO JINITU/IHAS KOMITO3UIMSA MpeACTaBisier codoi kommosuimio LNP.

77. Crioco® penakTHpOBAaHUSI T'€HOB, BKJIIOUAIOLINHA NpPUBENEHUE KJIETKH B KOHTAKT C

JMMUAIHON KOMITO3ULIMEH 110 JII0OOMY U3 MPEAIIECTBYIOIIMX TyHKTOB.
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78. Cnocob mo m. 77, OTIMYAIOIIMHCS TEM, YTO PEAAKTHPOBAHUE I'e€HAa MPUBOAUT K
HOKayTy TeHa.

79. Cnocob mo m. 77, OTAMYAIOIIMHCS TEM, YTO PEAAKTHPOBAHUE I'e€HAa MPUBOAUT K
KOPPEKILINHU I'eHa.

80. Cnocob mo m. 77, omMyaroIuiics TeM, YTO PEeJAKTHPOBAaHWE I'eHa NPHUBOAMT K
BCTaBKe.

81. Cmoco6 pacmennenus JHK, Bximodarommii npuBeeHHE KJIETKH B KOHTAKT C
JUMUIHON KOMITO3ULuel mo jodomy u3 . 1-76.

82. Cnoco® noctaBku OHMOJIOTMYECKM AKTHBHOTO AreHTa B KIETKY, BKJIIOYAFOIIHUN
NPUBEACHUE KJIETKUA B KOHTAKT C JIMIMUAHON KOMMO3HLIKEH o rodomy u3 nm. 1-76.

83. Criocob 1o oMy u3 . 77-82, OTIUYAIOIIUICS TEM, YTO 3TAI MPUBEACHUS KJIETKU
B KOHTaKT NPUBOAUT K OAHOLEeNnoYeyHOMY paspesy JAHK.

84. Crioco0 o mmobomy u3 mi. 77-82, OTIUYAIOIIUIACS TEM, YTO 3TAI MPUBEACHUS KJIETKU
B KOHTaKT NPUBOIUT K JByXIernoueqHoMy paspeiBy JJHK.

85. Criocob mo mrobomMy u3 mt. 77-84, HONOTHUTENBHO BKJIFOYAIOIIUI BBEACHUE B KIIETKY
[0 MEHbLIEN Mepe OAHOW MAaTPUYHON HYKJIEMHOBON KUCJIOTBL

86. Cnoco0 mo smobomMy m3 mm. 77-85, OTAMYANOIIUICS T€M, YTO yKa3aHHBIH CIIOCO0
BKJIFOYAET BBEIEHHUE JIUITHIHONW KOMITO3UIINHU B KIIETKY.

87. Crocob mo mmobdomy u3 . 77-86, OTIIMYAOLIMIACS TEM, YTO JIMITUIHAS KOMITO3HLIUS
NpEeACTaBisieT COOON MEPBYIO JIMMUAHYIO KOMITO3ULMIO, U CHOCOO JOMOJHUTENBHO BKIIOYAET
NPUBEACHUS KJIETKHM B KOHTAKT CO BTOPOH JMNUAHOW KOMIIO3ULMEH, COAEpXKalled OAHY WU
Oonpee konmuyecTso U3 ciaenyrouux snementos: MPHK, gPHK u nyknennosas xucnora gPHK.

88. Cnocob® mo m. 87 OTHMYANOIIMICS TeM, 4YTO BTOpas JIMIHIHAS KOMITO3HLIS
npeACTaBysieT COOON BTOPYIO JIMITUAHYEO KOMITO3ULIMIO 1O Jirobomy u3 mm. 1-76.

89. Cnocob mo . 87 wnu 88, OTIMYAIOLIMICS TE€M, YTO MEPBYIO M BTOPYIO JHITUAHYIO
KOMITO3UIUEO BBOISIT OTHOBPEMEHHO.

90. Criocob mo n. 87 wiu 88, OTIMYAIOIIMICS TeM, YTO MEPBYIO U BTOPYIO JIUMTUAHYIO
KOMITO3UIHIO BBOJSIT MTOCIIEIOBATEIBHO.

91. Cnocob mo mrobomy u3 mm. 87-90, OTIMUAOIIMICA TE€M, YTO TepBas JIMMUIHAS
kommosuiusi copepxkut neppyro gPHK, a Bropas nunumHas KOMIO3UIUSL COAEPIKUT BTOPYIO
¢PHK, npu stom nepsas u Bropas gPHK conmep:kat pasHbie rMAOBBIE MOCIEAOBATEIBHOCTH,
KOMILIEMEHTAPHBIEC PA3HBIM ITOCIEI0BATEIBHOCTSIM-MHUIICHSIM.

92. Crocob mo modomy u3 mm. 77-91, oTnuYaromuiicss TeM, 4TO KJIETKa MPENCTaBIseT
co0OM 3YKapUOTUYECKYIO KIIETKY.

93. Cnoco0 mo m. 92, OTIMYAOIIUICS TeM, YTO KJIETKa MPEACTABIsieT COOOH KIETKY
YeJIOBeKa.

94. Criocob mo modomMy U3 MyHKTOB 77-93, OTIMYAOIIMIACS TE€M, YTO KJIETKA MPUTOAHA
11 aoNTUBHOM KieTouHoi Tepanuu (ACT).

95. Cnocob mo n. 94, OTIMYAIOIUNCS TE€M, UYTO KJIETKAa MPUTOIHA IS ayTOJIOTMYeCKON

KJICTOUHOM TEParuHu.
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96. Crioco0 mo mobomy u3 mm. 77-95, OTIUYAOIUICS TeM, YTO KJIETKA MPENCTaBIsIeT
co0OM CTBOJIOBYIO KIIETKY.

97. Criocob mo m. 96, OTIUYAIOLIUICS TeM, YTO CTBOJIOBAsI KJIETKA MPENCTaBJsieT coOok
reMOono3THYeCKy0 CcTBOJIOBYI0 KieTky (HSC) wunm uHAyIUpOBaHHYHIO IUIFOPUIIOTEHTHYIO
ctBoJIOBYIO KieTky (1PSC).

98. Cnoco6 mo mobomy u3 mm. 77-97, OTIUYAIOIIMICS TE€M, YTO YKa3aHHAs KJIETKa
IPEeNCTABISIET COOOH UMMYHHYIO KJIETKY.

99. Cniocob mo . 98, OTIMYANOIUICS TEM, YTO MMMYHHAs KJIETKa MPEACTaBiIsieT coOoi
JEUKOLUT WJIH JTUM(OLIHT.

100. Crioco6 o m. 98, oOTIMYarOIUICS TeM, YTO UMMYHHAsl KJI€TKa MPEICTaBIseT COOOH
auMornur.

101. Crnoco6 mo m. 100, oTnuyaromuiicst TeMm, 4To JUMGOUHT mpencrasiser codoi T-
KJeTKy, B-knetky nnu NK-knerky.

102. Crnocob mo n. 100, oTnuyaromuiicss TeMm, 4To JUMGOUHT mpencrasiser codoi T-
KJIETKY.

103. Crmoco6 mo m. 100, oTnuuaromuiicss TeM, 4TO JUMGOLUT MPEACTABIAET COOOH
AKTUBUPOBAHHYIO T-KIETKy.

104. Cnoco6 mo m. 100, oTnuuaromuicss TeM, 4TO JUMQOLUT NPENCTaBiseT COOOH
HEaKTUBHPOBAaHHYIO T-KIIETKy.

105. Cnoco6 no mobomy u3 mm. 77-104, oTaM4arOImUACs TeM, YTO KJIETKa KOHTAaKTHPYET
C JIMMUIHON KOMITO3ULIUEHN in Vitro.

106. Cnioco6 no mobomy u3 m. 77-105, oTauyaromuics TeM, 9To KJIeTka KOHTAaKTHPYET
C JIMIHUIHON KOMITO3ULIUEHex Vivo.

107. Cnocob mo nmobomy u3 mm. 77-106, OTIMYAIOLIMIACSA TE€M, Y4TO CIOCOO BKIIOYAET
NPUBEACHNE B KOHTAKT TKaHU )KUBOTHOTO C JIUITUIOM.

108. Cnocob mo nmrobomy u3 mm. 77-107, OTIMYAIOIIMICS TE€M, YTO CIOCOO BKJIHOYAET
BBE/ICHUE JINTTUTHOW KOMITO3ULIH KUBOTHOMY.

109. Crioco6 mo m. 107 mm n. 108, oTinMYaroImuiicss TeM, Y4TO JKHUBOTHOE MPEACTaBISET
coboit genmoBeka.

110. Cmoco6 mo mwobomy w3 mm 77-109, OTIMYArOUIMICS TeM, YTO JIMITUAIAHAS
xomnozuimst comepxkut gPHK, HaneneHHyr0 Ha TreH, KOTOPBIM CHM)KAET WIIH YCTPaHSET
MOBEPXHOCTHYIO 3Kcnpeccuto T-knerounoro peuentopa, MHC knacca I unu MHC xnacca 11

111. Crmocob mo m. 110, OTIUYAOIUIACS TeM, YTO JIUMHUIHAS KOMITO3ULIUS CONEPIKHUT
gPHK, nanenennyro Ha TRAC.

112. Crnocob mo m. 110, OTIUYAOIUIACS TeM, YTO JIUMHUIHAS KOMITO3ULIUS CONEPIKHUT
gPHK, nanenennyro Ha TRBC.

113. Cnoco6 mo m. 110, oTnuyarOmuiicss TeM, 4TO JIMMUAHAS KOMIIO3ULUS COAEPIKUT
gPHK, nanenennyro Ha CIITA.

114. Cnoco6 mo m. 110, oTnuyaromuiicss TeM, 4TO JIMMUAHAS KOMITIO3MLIUS COIEPIKHUT

gPHK, nanenennyro na HLA-A.
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115. Cnoco6 mo m. 110, oTnUyarOImUACS T€M, YTO JIMMUAHAS KOMIIO3ULUSI COAEPIKUT
gPHK, nanenennyro nHa HLA-B.

116. Cnoco6 mo m. 110, oTnuyarOIUACS T€M, YTO JIMMUAHAS KOMIIO3ULUS COAEPIKUT
gPHK, nanenennyro na HLA-C.

117. Cnoco6 mo m. 110, OTIMYAIOINMICS T€M, YTO JIMMUAHAS KOMIIO3UIUS COIAEPIKHT
gPHK, nanenennyro na B2M.

118. Cnoco® mnonyueHHss MHOXKECTBEHHBIX pENAKTUPOBAHUI TE€HOMAa B KIIETKE,
BKJIFOYAIO LU I

NpUBEIEHNUE KJIETKM B KOHTAKT In VItro MO MeHbINed Mepe C MEepPBOM JIMMUIHOU
KOMITO3UIMEH 10 Jro0oMy U3 T 1-76 1 BTOPOH JIMMUAHON KOMIO3UIUEH 1Mo JirodoMy u3 . 1-
75,

npU 3TOM OHMOJIOTMYECKU AKTUBHBIA areHT MEePBOW JHUMHAHONH KOMITO3ULIMH CONEPKUT
neppyto runaosyio PHK (gPHK), HampaBieHHYI0 Ha MEPBYIO IEJEBYIO MOCIEIOBATENIbHOCTD, U
HeoOs13aTeNIbHO HYKJICMHOBYIO KUCIIOTY HHCTPYMEHTA PEJAKTUPOBAHUS T€HOMA,

a OMONOrMYecKH aKTUBHBIA areHT BTOPOH JIMITUAHON KOMITO3ULIMU COIEPKHUT BTOPYIO
gPHK, HampaBneHHyr0 Ha BTOPYK LENEB<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>