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U crnoco0 TMONydyeHUs YKa3aHHOTO IoiuMepa. Taxke IpeACTaBlICHbl KOMIIO3UIMS, COJCprKalast
yKa3aHHbII MOJMMEpP M HYKICMHOBYIO KUCJIOTY /WM TONUIENTHI, U COCcO0 JOCTaBKU HYKJICHHOBOM
KHCIIOTHI M/WJIN TIOJIUIIENTH/IA B KIIETKY.
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2420-580228EA/081
KATHOHHBIN MOJUMEP U IPUMEHEHUE JIJISI JOCTABKHA BUOMOJIEKYJI

ITEPEKPECTHBIE CCBIJIKM HA POJACTBEHHBIE 3AABKU

[0001] ITo HacToOsiIel 3asiBKE UCIPAIIUBAETCS MPUOPUTET IO MPEABAPUTEIBHON 3asiBKE
Ha mateHT CIIA Ne 62/663,985, monannoit 27 anpens 2018 u mpenBapuTenbHON 3asBKE Ha
narentr CHIA Ne 62/750,097, momannoit 24 oktsOpst 2018, o0e M3 KOTOPBIX BKJIIOYEHBI B
HACTOsLIee ONMCAHUE BO BCEH MOJHOTE B KAYECTBE CCHUIKH.

MATEPHAJIbBI, HNPEACTABJIEHHBIE B DJJEKTPOHHOM  BWJE,
BKJIFOUEHHBIE B BUJAE CCBLJIKHA

[0002] B HACTOSAILEE  OMUCAHUE  BKJIKOYEH  MAIIMHOYMTAEMBbI  CIHCOK
HYKJICOTHTHbIX/aMHUHOKHCIIOTHBIX TIOCJIEAOBATEIbHOCTEH, BO BCEH CBOEH IOJHOTE B BHIE
CCBUIKH, MPEICTABJICHHBbIH OJHOBPEMEHHO C HACTOALIMM JAOKYMEHTOM B BHJAE OJHOro 62527-
OaiitoBoro ¢aitna B ASCII (tekcroBom) popmare, HazBaHHOTO «512879.TXT», KOTOPBIH CO3MaH
29 anpens 2019 rona.

YPOBEHb TEXHUKH

[0003] TexHomormu Ha OCHOBE MENTHIOB, OCJIKOB M HYKJIEHWHOBBIX KHCIIOT HAXOIST
MHOTOYHCJICHHOE MIPUMEHEHHE Ui MPOQUIAKTUKY, JIeYeHUs] 1 Tepanuu 3adoneBanuii. OmpHako
Oe3onmacHass W >(¢eKTHBHAS OCTaBKAa OONBLINX MOJIEKYJ (HAIpUMep, MOJUIENTHAOB U
HYKJIEMHOBBIX KHCIJIOT) B ILI€JIeBble TKaHU ocraercs npodisematndHoil. COOTBETCTBEHHO, IO-
NpPEXHEMY CYILIECTBYET MOTPEOHOCTh B HOBBIX KOMIIO3UIMAX M CHOCO0ax, MOJE3HbIX IS
JOCTaBKH TEPANIEBTUUECKUX MOJIEKYI.

CYIIHOCTDb U30BPETEHUA

[0004] Hacrosiiee u300peTeHHE OTHOCUTCS K MOJMMEPY, COOEpKaIleMy CTPYKTYpY

bopmysr 1:
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rae:

kax el 13 m' u n! npencrasnser coboii nenoe unciao or 0 go 1000;

KaX bl u3 m? u n? mpescTaBnsieT coboil nenoe uncao or 0 o 1000, mpu yCIOBUH, YTO
cymma m?+n? 6ofble, 4eM 5;

CUMBOJI «/» yKa3blBaeT HA TO, YTO pa3NeJCHHBbICE TaKUM OOpPa3OM 3BEHbSI CBSI3AHBI
CITy4aifHBIM 00pa30M WJIH B JIFOOOM MOPSIIKE;

kaxplit n3 R¥ u R¥® mesasucumo npencrasnser coboil METHIEHOBYIO HIIH STHJIEHOBYO
rpynmy,

kaxapiii R'? HesaBucumo npencrasnser coboit Bogopon uau Ci-Ciz aNKuIbHYIO TpyIy,



AJKEHUJIBHYIO TPYNNY, LIUKJIOAIKWIBHYIO IPYIITY WIH LUKIOAIKCHUIBHYIO IPYIIILY,

kaxabiii 13 Al u A? He3aBUCHMO MpeCTaBsAeT coOol rpymmy GOpMyJIb:

-(CH2)p1-[NR*-(CH2)q1-]1 NR?;

-(CH2)p2-N[-(CH2)q2-NR% ]2;

-(CH2)p3-N{[-(CH2)q3-NR?][-(CH2)qa-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*2 ]2 }2,

kaxabiil u3 Bl n B2 HezaBucumo npeacrasisier coOo0it:

-(CH2)p1-[NR?-(CH2)q1-]1 NR?-(CH2)s1-R*-R?;

-(CH2)p2-N[-(CH2)q2-NR?*-(CH2)s2-R*-R°]z;

-(CH2)p3-N{[-(CH2)q3-NR*][-(CH2)q4-NR*Ji2(CH2)3-R*-R};

-(CH2)p4-N{-(CH2)4s-N[-(CH2)q6-NR?*-(CH2)s4-R*-R°]2}2;

-(CH2)p1-[NR?(CH3)q1- ] NR2-CH,-CHOH-R>;

-(CH2)p2-N[-(CH2)q2-NR2-CH,-CHOH-R>;

-(CH2)p3-N{[-(CH2)g3-NR%][-(CH2)q4-NR2-];o-CH,-CHOH-R?;

-(CH2)psa-N{-(CH2)qs5-N[-(CH2)46-NR?-CH,-CHOH-R ], }2;

-(CH2)p1-[NR?-(CH2)q1-]1 NR*-(CHz)s1-R;

-(CH2)p2-N[-(CH2)q2-NR*-(CH2)52-R’]2;

-(CH2)p3-N{[-(CH2)q3-NR % ][(CH2)qa-NR?-]:2(CH2)s3-R’};

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)s4-R ]2 }2;

-(CH2)p1-[N{(CH2)s1-R*-R}-(CH2)q1-]:1 NR%; i

-(CH2)p1-[N{(CH2)s1-R*}-(CH2)q1-]-1NR?,

rae kaxaelid u3 pl-p4, ql-q6, r1 u r2, u sl-s4 He3aBUCHMO NpenCTaBiIseT COOON Iienoe
uncno ot 1 1o 5; kaxnaelii R? HezaBucumo mipenctasnser coboii Bonopoa win Ci-Ciz alKuIbHYO
IPyNIy, AJKEHWJIBHYIO TPYIIY, LUKIOAJKWIBHYIO TPYINY MM LHUKJIOAJIKEHWIbHYIO TPYIINY;
kaxnpiii R nesaBucumo npencrasnsier coboit -C(0)0-, -C(O)NH- unu -S(0)(0)-; u kaxkabiii R’
HE3aBHCHMO TPEACTABIsIET COOOM 3aMEIleHHYI0 HIIM HE3aMEIEHHYI aJKHJIBHYIO TPy,
LUKJIOAJKUJIbHYIO TPYIIy, AJKEHWJIBHYK) TPyNny, LUKIOAJIKEHWUIbHYH TpPYIIy, apWIbHYIO
IPYIIY, TEeTePOANKIJIbHYI TpPYIIy, TeTePOLHKIMYECKYI0 TPYINIy WIH HUX KOMOWHALMIO,
HeoOs13aTeNbHO coaepkamyro oT 1 mo 8 (Hampumep, oT 2 10 8) BTOPUYHBIX I TPETUYHBIX
AMUHOB, WJIH 3aMECTHTEJIb, COAepKaIui (JparMeHT, HalleJTUBAIOIUI Ha crielu(IecKue KIEeTKU
win crienrpuyecKkue TKaHu (TkaHecrnennGuuecKuil UTH KJIeTKOCTen(pUIeCKU HalleTBAIOIUH

¢dparmeHr).
[0005] Taxxe MPEAOCTABIICH MOJIUMEpP (bopMy bt 2:
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rae:

kaxapiii 3 m! u n! npexcrasnsier coboit nenoe uncao or 0 o 1000, mpH yCIOBUH, YTO
cymma m' u n' HaxonuTcs B npenenax ot 10 o 2000;

¢ mpeacTaBisieT coboii nesoe uucio ot 0 o 50;

Y Heobs13aTebHO NPUCYTCTBYET U SIBJIIETCS] PACIIEIUIIEMbIM JIMHKEPOM,

R! mpexncrasnsier coboil BOMOPOA, APUIBHYIO TPYMIy, IeT€POLUKIMYECKYHO TPYIIIy
(Hampumep, apoMaTHueckyr Wi Heapomatuieckyro), Ci-Ci2  ajkwipHyR — rpynmy,
ANKEHWIbHYIO TPYIIy, LUKJIOAJKWIbHYIO TpPYIIy WA LMKJIOAJKEHWIBbHYK TPYINIy WU
JTUHEHHYI wiHn pa3BeTBiieHHYI0 C1-Ci2 amKuibHYIO TIpynmy, HeoOs3aTeNbHO 3aMEIleHHYIO
OJTHUM WJIH OOJIee 3aMECTUTENSIMH, TAKUMH KaK OJUH WK OOJiee aMHIHOB,

kaxapiii R? He3aBucUMO mpeacTasiser coboit sogopon uau Ci-Ciz alKuIbHYO Ipymmy,
AJIKEHWJIBbHYIO TPYIIY, LIUKJIOANKHIBHYIO TPYIIY WIH HUKIOAIKEHUIBHYIO IPyIIy;

R® mpencraBnsier coboii TkaHecmeuupuueckmii WIM  KIeTKOCHENUpUUECKUH Kuii
HaLeIMBAKOIIUI (parMeHT; u

kaxpiii R nesapucumo npencrasser coboit Bogopon wu Ci-Ciz aNnkuIbHYIO FpyMIy,
AJIKEHWJIBHYIO TPYIINY, LIUKJIOANKIJIbHYIO TPYIITY WU [UKJIOAJKEHUIBHYIO TPYIIITY.

[0006] Taxke mpencTaBieHa KOMIIO3MIIMS, COAEpKaIiasi CTpykTypy dopmyisl 1 w/wnu
nojuMep GopmyJibl 2 M HyKJIEWHOBYIO KUCIIOTY W/Win nojunenTtua. Takke mpeacTaBieH crnocod
NIOJIY4EHHUST TIOJIUMeEpa, COAepIKaIero CTpykTypy dopmynsr 1, win nomamepa Qopmyinsl 2, a
TaKXKe Crnocod MPUMEHEHHsI TIOJMMEPOB M KOMIIO3HMLMH, CONEPIKAIIMX S5TH MOJIHMEpBI,
HaIpuMep, areHTa JOCTAaBKH HYKJIEMHOBOW KUCIIOTHI I O€JIKa B KIETKY.

KPATKOE OIINCAHUE PUCYHKOB

[0007] Ha d¢ur.l] mpeacraBieHa aMHHOKUCIOTHas mocienosarenbHocTh Casd u3
Streptococcus pyogen (SEQ ID NO: 1).

[0008] Ha d¢ur. 2 mnpencraBieHa aMHHOKHUCIOTHAs mochenoBatenbHOCTh Cpfl u3
Francisella tularensis subsp. Novicida U112 (SEQ ID NO: 2).

[0009] Ha ¢ur. 3 npencrasien rpaduk yposHs nocraBku Cas9 RNP, namepeHHOoro mo
NPOLIEHTHOMY CONEPKaHHIO OTPULIATENIBHO 3apsKEHHOTO 3€JIeHOro (hIIyOopecleHTHOro Oenka
(«GFP») B knerkax GFP-HEK npu paznuusbix no3ax komno3unuii nomumep/Cas9.

[0010] Ha ¢ur. 4 mpencraBieHa cxemMaTHuecKasl WIIIFOCTPALIUS PENOPTEPHOTO aJUIesis



ai9.

[0011] Ha ¢ur. 5 mnoxasaH ypoBeHb npocTaBku Cre-peKOMOMHA3bl B IEPBUYHBIE
MHOOJIACTBI, W3MEPEHHBbIH MO BenuuuHe skcrnpeccuu RFP+ mpu pasnuyHbIX KOHLIEHTPALMSIX
komno3zunuii nonumep/Cre.

[0012] Ha ¢ur. 6 nokasaH ypoBeHb nocTaBku Cre-peKOMOMHA3bl B MBILIIY MBbIIIH,
BU3YaJIU3UPOBAHHON C MOMOIIBIO KpacHOTo (ayopecuentHoro Oenka (Oosee CBETIbIe yYaCTKU
YKa3bIBAIOT Ha (PJIyOPECLEHIIMIO).

[0013] Ha ¢ur. 7 moka3aHa 4acTOTa HWHIAEI-MyTalHil B HEHPOHAJIBHBIX CTBOJIOBBIX
KJIETKaxX YeJIOBEeKa, ONpeAesIeHHas 0 Belu4yrHe nocTaBku Cas9.

[0014] Ha ¢ur. 8 cxemaTmyHO TOKa3aHa reHerwdeckass koHCTpykumsi «Traffic light
reporter» B HEK 293T.

[0015] Ha ¢ur. 9 moka3an yposeHb moctaBku Cre-pexomOunassl B TLR-HEK 293T,
W3MEPEHHbI N0 ypoBHIO 3kcrpeccnr RFP+ mpu pasiauyHbIX KOHLIEHTpALUAX KOMIIO3ULIMIMA
nonumep/Cre.

[0016] Ha ¢ur. 10 mnpencrasneH rpadux yposHs pnoctaBku PHIT (RNP) Cas9,
u3MepeHHbId 1o % coxeprkaHuio 3ejieHoro duyopecuentHoro Oenka («GFP») B knmerkax GFP-
HEK npu pa3nugHbIx go3ax kommno3unuii noiaumep/Cas9.

[0017] Ha ¢ur. 11 mokasan yposenp nocraku MPHK eGFP B knerkm HEK 293T,
u3MepeHHsbli o % conepsxanuto GFP.

[0018] Ha ¢ur. 12 mokasaHa 3aBUCUMOCTb OT BPEMEHU HHKYOAllMy YPOBHS JOCTABKH
MPHK eGFP B knerku HEK 293T, usmepennast no % coaepxanuro GFP.

[0019] Ha ¢ur. 13 nokaszan yposenb nocraBk MPHK kpacHoro ¢ayopecuentHoro Oenka
(«RFP») B knnerkn HEK 293 T, usmepensslii no yposHio skcnpeccur RFP+ kak B npucyTcTBuy,
Tak u B otcyTcTBre nojuvepa PEG-PAsp (DET) pasmepom 1,5 x/a.

[0020] Ha ¢ur. 14 nokaszan ypoenr MPHK xpacHoro ¢uyopecuentnoro G6enka («RFP»)
B kietkax HEK 293T, nusmepennslit no ypoHio skcnpeccur RFP+ kak B npucyTcTBuM, Tak U B
orcyrctBue nomumepa PEG-PAsp (DET) pasmepowm 1,5 x/la.

[0021] Ha ¢wur. 15 npencrasnen rpadux yposHs ngocraBku PHIT Cas9, usmepeHHoro mo
% conepskanuto 3enenoro (Quyopecrientoro Oenmka («GFP») B kierkax GFP-HEK nns
HaHouactui nmoymmep/Cas9 B Oydepe.

[0022] Ha ¢ur. 16 npencrasnena nocnenoBatenbHOcTs AsCpfl (SEQ ID NO: 19).

[0023] Ha ¢ur. 17 npencrasnena nocnenosatenbHocTh LbCpfl (SEQ ID NO: 20).

HOJAPOBHOE OITMCAHUE N30BPETEHUA

[0024] U300peTeHne OTHOCUTCS K IOJUMEPY, COepIKaleMy CTPYKTypy ¢hopmyJsr 1:
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rae:

kax bl 13 m' u n! npencrasnser coboii nenoe unciao or 0 go 1000;

Kax bl u3 m? u n? mpezcTasnser coboil uenoe uucao or 0 1o 1000, mpu yCIOBUH, YTO
cymma m?+n? Gofble, 4eM 5;

CHUMBOJI «/» yKa3blBae€T Ha TO, YTO pa3felieHHble TaKuM OOpa3OM 3BEHbs CBSI3aHBI
CITy4aiiHbIM 00pa30M MJIH B JIFOOOM MOPSIIKE;

kakabii u3 R3 u R* nesaucumo npencrapister co60il METUIEHOBYIO HJTH 3THJIEHOBYEO
rpymnmy;

kaxeii R'? mesasucumo npencrasnser coboit Bogopon uau Ci-Ciz aNKUIBHYIO TPYIITY,
ANIKEHUWIBHYIO TPYTIIY, HUKJIOAJKUIbHYIO MPYIITY WIH HUKIOAJKEHUIBHYIO TPYIIITY;

kax el 13 Al u A2 HezaBHCHMO MpeCTaBIsieT coOO0l rpymy GOPMyJIL:

-(CH2)p1-[NR*-(CH2)q1-]n NR*;

-(CH2)p2-N[-(CHz)q2-NR% ]2;

-(CHz)p3-N{[-(CH2)q3-NR?][-(CH2)qa-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)4s-N[-(CH2)q6-NR%: ]2 }2,

kax bl 13 B! u B2 He3aBHCHMO HpecTaBIseT CoOoil:

-(CH2)p1-[NR?*<(CH2)q1-]nNR*-(CHz)s1-R*-R?;

-(CH2)p2-N[-(CH2)2-NR*-(CHz)2-R*-R’]z;

-(CHz)p3-N{[-(CH2)q3-NR?][-(CH2)q4-NR*Ji2(CHz)3-R*-R};

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)s4-R*-R°]2 }2;

'(CHZ)p]'[NRZ'(CHZ)ql']rlNRZ'CHZ'CHOH'RS;

'(CHZ)pZ'N['(CHZ)qZ‘NRZ'CHZ'CHOH'RS;

-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)q4-NR?-]12-CH,-CHOH-R”;

~(CH2)pa-N{-(CH2)¢5-N[-(CH2)q6-NR2-CH,-CHOH-R’]2 }2;

-(CHz)p1-[NR?*-(CH2)q1-]aNR*(CH2)s1-R;

-(CH2)p2-N[-(CH2)q2-NR*-(CH2)2-R°];

-(CH2)p3-N{[-(CH2)q3-NR % ][(CH2)qa-NR?-J:2(CH2)3-R’};

-(CH2)p4-N{-(CH2)gs-N[-(CH2)46-NR*-(CH2)s4-R ]2 }2;

-(CH2)p1-[N{(CHz)s1-R*-R*}-(CH2)q1-]:1 NR?3;

-(CHz)p1-[N{(CH2)s1-R’}-(CH2)q1-]-1NR,

rae

Kaxnelid u3 pl-p4, q1-q6, rl u 2, u s1-s4 He3aBUCUMO MpencTaBisAeT COOOH 1e10e YHCIIO
or 1 mo 5;

kax bl R% He3aBUCHMO TpencTasiseT coboi Bogopon uau Ci-Ciz aNKuIbHYO TPyMy,
ANIKEHUJIBHYIO TPYTINY, HUKJIOATKUIbHYIO MPYIINY WIH HUKIOAJKEHUIBHYIO TPYIIY;

kaxaeii R* HezaBucumo npencrasnser coboit -C(0)0-, -C(O)NH-, unu -S(0)(0)-;

M Kaxabli R® HE3aBUCHMO TpeACTaBisieT coOOM 3aMelleHHYI0 WM He3aMEIEeHHYHO
ANKUJIBHYIO TPYIIy, HUKJIOANKUIBHYO TPYIIy, aJKEHUIbHYI TPYIY, LUKIOAJKEHUIHHYHO
IPYIINy, apUIbHYIO TPYIINY, T€TEPOATKUIBHYIO TPYIINY, ETEPOLHKIMYECKYIO TPYIIy HIH HX

KOMOMHAIMIO, HeoOs3aTeNbHO comepkamyo oT 1 mo 8 wiam or 2 10 8 BTOPUYHBIX WU



TPETUYHBIX ~aMHHOB, WM  3aMECTUTENb, COIEpKaIluil  TKaHecrnenupuueckuil  wiu
KJIeTKocnenn(pUIeCKUi HalleTMBAOIUN (pparMeHT.

[0025] B kOHTEKCTE HACTOALIErO OMUCAHUS «AJIKWJID» OTHOCUTCS K 3aMEIIEHHOW WU
HE3aMeLIeHHOHN yIriIeBOMOPOAHON ILienu. AJKWIbHAS TPYMIa MOXET UMETh JII000e KOJMYECTBO
aromos yriaepoza (Hanpumep, C1-Cioo anxun, Ci-Cso ankun, C1-Crz ankun, Ci-Cg ankuin, C1-Ce
ankun, C1-C4 anxun, C1-Cy ankw, u T.4.). YTJI€BOIOPOAHAs LEMb MOXKET ObITh 3aMeleHHOMN
WM, B HEKOTOPBIX BApPUAHTAX OCYLIECTBIICHHS, MOKET OBbITh HE3aMEINeHHOH 10 IF0OO0i cTeneHu
(HampuMmep, B Cilydae aJKEHWIbHBIX WM QJKUHWIBHBIX TPYIM), U MOXET ObITh JIMHEHHOW,
Pa3BETBIEHHOH, C MPSMOI LEMbIO, [IMKJINYECKOH (HampuMep, HUKIOATKWI WIH HUKIOATKESHII)
wii ux koMmOuHanmed. Lluknudeckue rpymnmbl MOTYT OBITh MOHOLMKJINYECKUMH, CIIMTBIMU C
oOpazoBaHHeM OWLMKIMYECKHUX WM TPULHUKJINYECKHX TPYIMI, CBA3aHHBIX CBS3bIO, MU
CIMPOLMKINYECKUMH. L{UKIuueckue Tpynmbl COAEpPKAT MO MEHbIIeH Mepe TpH yriepona
(mampumep, C3-Ciz, C3-Cio, C3-Cs, C3-Cs mmu Cs-Cs). B HEKOTOpPBIX BapHaHTaX OCYIECTBICHHUS
yIIEBOAOPOAHAS LIeTIb MOXKET OBITh IpepBaHa OJHUM WM OoJiee reTepoaroMaMu (Hampumep, 1,
2, 3, 4 unu 5 wu Ooyiee aTOMaMu KUCJIOPOAA, a30Ta W/WIH Cephl), odecrednBasi TaKUM 00pa3oM
reTEePOANIKUJ, T€TEPOANKEHIII, TeTEPOATKUHMII WIH TE€TEePOLMKINI (T.€., TeTePOLHKINIECKYIO
rpymmy). B HEKOTOpBIX BapHaHTax OCYLIECTBICHHS AJKHJI, AIKEHII, aJKUHWI 3aMeIeH OIHUM
i 6oJee 3aMeCTUTEISIMHL.

[0026] TepMuH «reTepOLMKIMI» WIM «TE€TePOLUKINYECKass TIpyIna» OTHOCUTCS K
LUKJINYECKOH TpyIe, HampuMmep, apoMaTHYecKoW (Hampumep, TreTepoapuiIbHON) WU
HEapOMaTHYECKOW TPYIINe, e LUKJIUYecKas Ipynna MMeeT OIUH Wiu Oojee reTtepoaroMoB
(mampumep, 1, 2, 3, 4 wnu S5 wiu 6ojee aTOMOB KUCJIOPOAA, a30Ta W/WUH cepbl). B HEKOTOPBIX
BAapUAHTaX OCYLIECTBJIEHUsS METEPOLMKINI UM reTepOLUKINYecKas rpynmna (T.e., LIUKJInIecKas
IpyIIa, HaIpUMep, apoMaTH4yeckas (Hampumep, reTepoapuiibHas) WIM HeapoMaTHUecKas, Tae
LIMKJIMYECKasl TPYIIa UMeeT OAMH WK 0oJjiee reTepoaTOMOB) SIBJISIETCS 3aMEIEHHON OHUM W
Ooee 3aMEeCTUTEIISIMU.

[0027] TepMHH «apwi» OTHOCUTCS K apOMaTUYECKOM KOJIbLIEBON CHUCTEME, MMEoIlen
M000€ MOIXONsIIee KOJUIECTBO KOJIBIIEBBIX aTOMOB H JIF000€ TOAXOASIIEe KOJUYECTBO KOJIELL.
ApuibHBIE TPYIIBI MOTYT BKJIOYATh JIFOOOE MOIXOASINEE KOJUYECTBO KOJBLEBBIX ATOMOB,
Hanpumep, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 unu 16 konbLeBbIX aTOMOB, a Takxke ot 6 1o 10, ot 6
10 12 wnu ot 6 1o 14 4neHoB Koybla. APWIbHBIC TPYNIBl MOTYT ObITh MOHOLIMKIHYECKUMH,
CIUTBIMH C O0pa3oBaHMEM OWMLMKINYECKUX WM TPHULUKIUYECKUX TPYMI, WIH CBS3aHHBIMH
CBSI3bI0 C OOpaszoBaHMEM OWapuiIbHOHN rpynmsl. llpeactaBuTenu apuiIbHBIX TPYIIT BKIFOYAKOT
¢dennn, HadgTun u OudeHmn. B HEKOTOPHIX BapUaHTaX OCYINECTBICHUS AapwibHAs TpyIna
COINEPKUT  aKWJICHOBYIO  CBS3BIBAIOLIYID  TIpymnmy, oOecneuuBaromyro  oOpa3oBaHue
ApUJIANIKWIIBHON Tpymmbl (Hampumep, O€H3MIBHON rpymiiel). HekoTopble apuiibHbIE TPYyIIbI
UMEOT OT 6 10 12 uneHoB konbLa, Hanpumep (enwn, HadTua wim Oudenmn. Jpyrue apunbHbie
rpymnmnel ©MeT OT 6 no 10 uneHOB Kousblia, Takue Kak peHuna wi HadTwi. B HexoTophix
BAPUAHTAX OCYIIECTBJICHUS apUJIbHBIM 3aMECTUTENb COAEPXKUT OAMH UM OOJiee reTepoaTOMOB

(mampumep, 1, 2, 3, 4 wiu 5 unu Ooyiee aTOMOB KUCIOPOa, a30Ta W/WJIH Cepbl), TAKIM 00pa3omM



o0ecrieunBasi TeTEPOAPUIIBHYIO TpymHIy. B HEKOTOPhIX BapuaHTAaX OCYIIECTBICHHS apHIl
SIBJIIETCSI 3aMEIIIEHHBIM OJJTHIM WM 0OJIee 3aMECTUTENSIMU.

[0028] TIlomsaTHO, uro JrO0ass W3 BBILIENEPEUUCIEHHBIX TIPYIIl MOXET OBITh
OJTHOBAJICHTHOW, JBYXBAJIEHTHOW WM TOJMBAJIEHTHOW (HampuMep, AaJiKWJIeH, aJKEeHUJIEH,
AJIKUHUJIEH, apWJIeH, IeTepPOAJIKUIIEH, I'eTePOANIKEHUIIEH, TeTepOATKUHIIIEH, I'eTEePOLHKIINIICH,
reTepoapuiieH 1 T.11.).

[0029] B xOHTEKCTE HACTOSIILEro OMUCAHUS TEPMUH «3aMEIIEHHBIIN» MOXET O3Ha4arThb,
YTO OnWMH uiau Oojiee aTOMOB BOAOPONA HA YKa3aHHOM aToMe WM rpynne (Hampumep,
3aMELICHHON AJKWJIbHOM TpymIie) 3aMeleH APYrod TPYINON MPU YCJIOBUH, YTO HOpPMAaJIbHAsI
BAJICHTHOCTh YKA3aHHOT'O aTOMa He IpeBblleHa. Hanmpumep, koraa 3aMecTUTelNb IPeACTaBiIseT
coboii okco (T.e., =0), TO 3aMEHEHBI 1Ba BOAOpPOAAa Ha aroMme. [ pymnmbl 3aMecTuTesed MOTyT
BKJIOYATh ONHO Wiin Oojiee 3. ajbaeruna, 3¢upa, aMuaa, KeTOHA, HUTPO, LHaHO, (GTopankuia
(Hampumep, TpudTopMeraHa), rajoreHa (Hampumep, ¢Topa), apwia (Hampumep, ¢eHua),
TeTEePOLMKIINIIA WM TeTePOLMKIMYECKOW Tpynmbl (T.€., LHUKIWNYECKOH TPYIIbI, HANpUMeEp,
apoOMaTH4ecKoil (HampuMmep, TreTepoapwiia) WIM HEapOMATHUECKOW, NPHYEM LUKIMYEcKas
rpyImna uMeeT OOuH WM Oojiee reTepoaToMOB), OKCO MM MX 3aMectutenedl. JlomyckaroTcs
KOMOMHAIMK 3aMECTUTENEH W/WIIN IEPEMEHHBIX MPH YCIOBUH, YTO 3aMECTHTEIH HE OKAa3bIBAIOT
CYIIECTBEHHOI'O OTPULIATENIbHOTO BO3ICHCTBHSI HA CHHTE3 WIIN IPUMEHEHNE COSTUHEHMSI.

[0030] CornacHo gopmyJie 1, kaxabiii u3 m' u n' npexncrasaser coboit nenoe yucio ot 0
mno 1000, mampumep, 0-500, 0-200, 0-100, unu 0-50. Bonee Toro, kaxmbii u3 m? u n?
npezacrtasisier codoii nenoe ynucio ot 0 no 1000, nHanpumep 0-500 mnu 0-100, npu ycinoBuH, 4TO
cymma m*+n? Gonbine, yem 5 (Hampumep, 5-2000, 5-1000, 5-500, 5-200, 5-100 umu 5-50).
Jlpyrumu CclioBaMH, TIOJMMEpP COAEPXKUT 110 MEHbIIeH Mepe HEKOTOpOe KOJNYECTBO
MOHOMEpPHBIX 3BeHbEB, comepykamux rpynnbl B! w/unn B2, koTopble B HACTOSNIEM OMMCAHUM
YIOMHMHAIOTCA 1MOJ OOIMM Ha3BaHHMEM «MOHOMepel B». B HekoTopeIx BapHaHTax
ocymiectsienuss m' u n' paBHBI HymO, T.e. Takoil MoMMMep He COMEPKMT HM rpymmy Al) Hu
rpynny A2, B apyrux BapuMaHTaX OCYLIECTBJIEHMS MOJUMEpP COAEPIKUT HEKOTOPOE KOJNMYECTBO
rpynn A! w/umu A? u HekoTopoe konmuectBo rpynn B! w/unu B2 B Takux BapuaHTax
ocymectsyienus otnommenue (m'+n')/(m*+n?) cocrasnser npumepHo 20 uau MeHee (HampuMep,
npuMepHO 10 unm MeHee, IPUMEPHO 5 WIIM MEHee, IPUMEPHO 2 WU MEHEee WU JaXke MPUMEPHO
1 unu menee). Takxke, B HEKOTOPBIX BapHaHTaX OCyllecTBieHus: oTHomeHue (m'+n')/(m?+n?)
cocrasisieT mpumepHo 0,2 unu Oonee, Hanpumep npumepHo 0,5 umu Ooee.

[0031] ITonmumep MOKET CYLIECTBOBATH B BHIE CTPYKTYPBI JFOOOTO MOAXOSIIETO THIIA.
Hanpumep, momumep MOXET CyIIECTBOBATh B BHIE MOJIMMEPA C PETYJSIPHBIM 4YePEIOBAHUEM
MOHOMEPHBIX 3BEHBEB, CTATUCTHUECKOrO IOJIUMepa, OJOK-NOJMMepa, MPHUBUTOTO IOIUMEPA,
JUHEHHOTO TIOJIMMEpa, PAa3BETBJIEHHOTO IOJIMMeEpa, LHUKIMYECKOrO IOJIMMepa WM HUX
KOMOMHAIMU. B HEKOTOpPBIX BapHaHTaX OCYILIECTBICHUS TMOJHMEP MPEACTaBiIsAeT CcoOoi
CTaTUCTHYECKHH MONuMep, OJOK-TIOIUMEp, PUBUTON MOJMMEP WU UX KOMOMHAIHIO.

[0032] Taxkum obpaszom, B cTpykrype popmynbl | MOHOMEpH! (KOTOpbIE MOTYT OBITH

0003HauHBl COOTBETCTBYIOIUMHU uM OokoBbiMu wnemsmu Al A% B! u B?) moryr ObITh



PACMOJIOKEHBI CIyYaiiHbIM 00pa3oM umH B moboM mnopsaake. Lleasie yucia m!, n!, m? u n?
MpOCTO 0603HAYAIOT KOMMYECTBO COOTBETCTBYIOIIMX MOHOMEDPOB, KOTOPbIE TIOSBJISIOTCS B LENH
B LIEJOM, M HEe 00A3aTeNbHO MPEACTABIAIOT ONOKM 3TUX MOHOMEPOB, XOTS B HEKOTOPBIX
BapMaHTaX OCYIIECTBJEHHS MOTYT MPUCYTCTBOBaTh OJIOKM MM y4acTKH JAHHOTO MOHOMEpA.
Hanpumep, cTpykTypa GopMynbl | MOKET BKIIOYaTh MOHOMEPHI B mopsiake -A'-A%-B!-B2-) -A?-
A'-B2-B'-, -A-B!-A%-B% u T.1. B HEKOTOpbIX BapMaHTAaX OCYLIECTBIEHHS TONMMEP HMEeT
NOJUNENTUAHYIO (HalpuMep, MoJMaclapTaMUAHYI0) OCHOBY, PACIIONIOKEHHYIO B ajb(a/Oera-
KOH(UrypaLuy, B KOTOPOi MoHOMeEpHI «1» u «2» uepenyrotes (Hanpumep, -A'-A2-Bl-B2- -A2-
Al-B2.B!- -ALB%B!-A2- -A2.Bl.B-Al.) -B'-A2.B!-A% u t.71.). OnHakoO MOHOMEpHI HJH
bokoBble 1enu «Ax» u «By» (Hanpumep, A'/A? u B!/B?) moryT ObITh pacnpeneneHbl ClydaiHbM
06pa3oM 110 Bceil OCHOBHOM LeNny MoIMMepa HId MOTYT OBbITh PacroNoKeHbl B BUje ONOKOB MK
HEKOTOPOH MX KOMOWHAIIHIH.

[0033] B kadecTBe MOMOJHUTENBHONH WJUTIOCTPAIIUH, TIOJUMEP MOKHO ObUIO OBl

aJIbTEPHATUBHO orucathb ¢popmyioi 1.1:
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rae,

m! u n! IBAAIOTCS TaKMMU, KaK OMMCAHO BBILIE,

m® npencTasaser coboil nenoe uucno or 5-2000 (Harmpumep, 5-1000, 5-500, 5-100, 25-
2000, 25-500, 25-100, 50-2000, 50-1000, 50-500 wxu 50-100);,

CHUMBOJI «/» YKa3bIBAET, UTO pa3leJieHHbIC TAKUM 0OpPa30OM 3BEHbsI CBSI3aHBI CIyYalHBIM
00pa3oM Wi B JIFOOOM TOPSITIKE,

kaxplit n3 R¥ u R¥® mesasucumo npencrasnser coboil METHIIEHOBYIO HITH STHJIEHOBYO
rpynmy,

kaxaeii R'? Hesasucumo npencrasnser coboit Bogopon uau Ci-Ciz anKuIbHYIO TPyIy,
ANKEHIJIBHYIO TPYIITY, UKJIOAJKIIBHYIO TPYIITY FUIH HUKJIOATKEHUIBHYIO TPYIIY;

Kaxblil A’ HE3aBHCUMO MPENCTaBIAeT cobolt rpynmy GopMyJIbi:

-(CH2)p1-[NR*-(CH2)q1-]1 NR?;



~(CHz2)p2-N[-(CH2)2-NR? ]o;

~(CH2)p3-N{[-(CH2)g3-NR?][-(CHz)qa-NR*-Jr2R?};

~(CHz)pa-N{-(CHz)qs-N[-(CH2)q6-NR* ]2 }2;

-(CH2)p1-[NR?-(CH)q1-]1 NR2-(CH2)s1-R*-R>;

-(CH2)p2-N[-(CH2)q2-NR*-(CHz)2-R*-R°]z;

-(CH2)p3-N{[-(CH2)q3-NR*2][-(CH2)qa-NR*-Ji2(CHz)3-R*-R°}

-(CH2)ps-N{-(CH2)gs-N[-(CH2)q6-NR?-(CH2)s4-R*-R°]2}2;

~(CH2)p1-[NR?~(CH2)q1-]nNR?-CH,-CHOH-R’;

-(CH2)p2-N[-(CH2)q2-NR2-CH,-CHOH-R>;

-(CH2)p3-N{[-(CH2)g3-NR%][-(CH2)q4-NR2-];o-CH,-CHOH-R?;

-(CH2)pa-N{-(CH2)qs-N[-(CH2)46-NR?-CH,-CHOH-R ], }2;

-(CH2)p1-[NR?-(CH2)q1-]1 NR*-(CHz)s1-R;

-(CH2)p2-N[-(CH2)q2-NR*-(CH2)2-R’];

-(CH2)p3-N{[-(CH2)q3-NR*][(CH2)qa-NR?-J:2(CH2)3-R’};

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)s4-R ]2 }2;

-(CH2)p1-[N{(CH2)s1-R*-R*}-(CH2)q1-]:1 NR?3; i

-(CHz)p1-[N{(CH2)s1-R’}-(CH2)q1-]-1NR,

rae kaxapid u3 pl-p4, ql-q6, rl u 2 u sl-s4 HezaBUCHMMO HpeACTaBsieT coOO0H menoe
4uCyo OT 1 10 5;

kax bl R% He3aBucUMO mpeacTasiseT coboit Bogopon uau Ci-Ciz alKuIbHYO TPyMmy,
AJIKEHWJIbHYIO TPYIIY, LIUKJIOAIKHIbHYIO TPYIIY WIH HUKIOAIKEHUIBHYIO IPyIIY;

kaxabiii R* Hezasucumo npencrasnser coboit -C(0)0-, -C(O)NH- umu -S(0)(0)-; u

Kaxabli R> He3aBMCHMMO NpescTaBiseT coOOl aJKWIbHYIO TPYMIy, HUKIOANKUIbHYIO
Ipyniny, ajJKEeHWUJbHYIO TIpyNNy, LUKJIOAJKEHWIBbHYH) TIPYNIy, apWibHYyK  TIpyMIy,
reTepOANKHUIIBHYIO TPYIINY, FeTePOLMKINYECKYIO TPYIIy WIM UX KOMOMHAIHMIO, HEOOsI3aTeIbHO
conepxxaimyro oT 1 10 8 uinu ot 2 10 8 BTOPUUHBIX WM TPETUYHBIX AMUHOB, WJIU 3aMECTUTED,
COAEPIKALTNI TKAHECTIEM(UIECKUN WITH KJIETKOCTIeHN(UIECKUH HALICTUBAKO LN (HparMeHT;

NpU YCIOBHM, YTO MO MEHBIICH Mepe mpuMmepHO 5% (Hampumep, MO MeHbIIEH mepe
npuMmepHo 10%, mo MeHbluell mepe npumepHo 25%, mo meHblueil mepe npumepHo 30%, mo
MeHbIlel Mepe npumepHo 35%, mo menslnell Mepe npumepHo 40%, mo MeHblIell Mepe
npuMepHO 45%, mo MeHblueil mepe npumepHo 50%, mo meHblued Mepe npumepHo 55%, mo
MeHbllled Mepe npumepHo 60%, mo MeHbluell Mepe npumepHo 65%, mO MeHblIell Mepe
npuMmepHo 70%, mo MeHbluell mepe npumepHo 75%, mo meHblieil mepe npumepHo 80%, mo
MeHblled Mepe npumepHo 85%, mo menblnell Mepe mnpumepHo 90%, mo MeHblIell Mepe
npumMepHo 95% unu aaxke 100%) rpynn A® BLIOUPaIOT H3:

-(CHz)p1-[NR?-(CH2)q1-]1 NR?-(CH2)s1-R*-R?;

-(CHz)p2-N[-(CH2)q2-NR?*-(CH2)2-R*-R°]z;

-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)q4-NR*-Ji2(CH2)3-R*-R};

~(CH2)pa-N{-(CHz)q5-N[-(CH2)q6-NR?*-(CH2)s4-R*-R°]2}2;

'(CHZ)p]'[NRZ'(CHZ)ql']rlNRZ'CHZ'CHOH'RS;
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-(CH2)p2-N[-(CH3)q2-NR?-CH,-CHOH-R?;
-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)q4-NR?-];o-CH,-CHOH-R”;
-(CH2)p4-N{-(CH2)q5-N[-(CH2)q6-NR?-CH,-CHOH-R ], }2;
-(CH2)p1-[NR*<(CH2)q1-]nNR*-(CH2)s1-R?;

-(CH2)p2-N[-(CH2)2-NR*(CH2)2-R7]y;

-(CH2)p3-N{[-(CH2)g3-NR% ][-(CH2)q4-NR*-]2(CH2)s3-R°} ;

-(CH2)pa-N{-(CHz)qs-N[-(CH2)q6-NR*-(CH2)s4-R° ]2} 2;

-(CH2)p1-[N{(CH2)s1-R*-R*}-(CHz2)q1-]1NR*; mmn

-(CH2)p1-[N{(CH2)s1-R*}-(CH2)q1-]n1 NR.

B npyrom BapuaHTe OCYLIECTBJIEHMs MOJUMEP COAEPKUT HEKOTOPOe KOJMYECTBO WIIU
naxe Oonbmyro wacTb rpymn A® (mo mesbluelt Mepe npumepHo 5%, 1O MeHbluell Mepe
npuMmepHo 10%, mo MeHblueil mepe npumepHo 25%, mo meHblueil mMepe npumepHo 30%, mo
MeHbllle Mepe npumepHo 35%, mo mensinell Mepe mnpumepHo 40%, mo MeHblIell Mepe
npuMepHO 45%, mo MeHblueil mepe npumepHo 50%, mo meHblied Mepe npumepHo 55%, mo
MeHbllle Mepe npumepHo 60%, mo MeHblell Mepe npumepHo 65%, NO MeHblIel Mepe
npuMmepHo 70%, mo MeHbluel mepe npumepHo 75%, mo meHblieil mepe npumepHo 80%, mo
MeHbllled Mepe npuMepHo 85%, mo MeHblueil Mepe nmpumepHo 90% unu no MeHblled Mepe
npuMepHO 95%), BEIOPaHHBIX U3:

-(CH2)p1-[NR*(CH2)q1-]1 NR?; ;

-(CH2)p2-N[-(CH2)q2-NR% ]2;

-(CH2)p3-N{[-(CH2)q3-NR?][-(CH2)qa-NR?-]r2R?} ; it

-(CH2)p4-N{-(CHz2)gs-N[-(CH2)q6-NR?2 ]2 }2.

[0034] B sro60ii U3 yKa3aHHBIX BbIlle MOJUMEPHBIX CTPYkTyp R** m R*® nesasucumo
NPENCTABISIIOT COOOM METHJICHOBYIO WJIM JTUJICHOBYIO TIpymmy. B HekoTopsIX BapuaHTax
ocymecTsienust R** mpencrasnser coboii sTuneHoByro rpymmy, u R mpencrasnser coboit
METUJIEHOBYIO Tpymmy; umi R mpencrapmsier coboit MeTunenosyto rpymmy, u R* npencrapnser
co00il STHIIEHOBYIO TpPyINNy. B HEKOTOPBIX BapHAHTAX OCYIIECTBIEHMs Kaxaeli m3 R3* u R
NpeACTaBisieT COOOH STHJICHOBYIO Ipymmy. B MpeamoyYTHTENbHBIX BapUaHTAX OCYIIECTBJICHUS
kaxapii u3 R¥ u R*® npencrasnser coboit METHIEHOBYIO IPYIITTY.

[0035] I'pynnbl A' u A? BLIOMpAIOT HE3aBUCHMO, M, CJIEOBATENbHO, OHU MOTYT ObITh
ONIMHAKOBBIMH MIIM OTIUYATLCS JAPYr OT Apyra. Ananoruuno, rpynmsl B! u B? Bpibuparor
HE3aBUCHMO, M OHHM MOTYT OBITh OAMHAKOBBIMH WJIM OTJIMYAThCSA OPyr OT Apyra. Kpome Toro,
TMPUCYTCTBYIOIME TPyMnbl A’ MOryT OBbITb ONMHAKOBBLIMH, WM Kaxaas rpynma A’ mosker
OTJIMYAThCS OT APYTUX rpynm A’

[0036] B rpynmax A', A%, A3, B! u B? kaxnoe u3 uenbix uucen pl-p4 (t.e., pl, p2, p3 u
p4), q1-q6 (t.e, ql, q2, q3, q4, q5 1 q6) u rl u r2 HE3aBUCUMO NPEACTABISIET COOOHN LIEJI0E YHUCIIO
ot 1 mo 5 (mampumep, 1, 2, 3, 4 wnu 5). B HEKOTOPBIX BapuaHTaX OCYIIECTBICHUS Kaxaoe u3 pl-
p4 (t.e., pl, p2, p3 u p4), ql-q6 (t.e, ql, 92, q3, g4, q5 u q6) w/umm rl u r2 He3aBUCUMO
npeacrtasisieT coboil nemnoe yncno ot 1 1o 3 (manpumep, 1, 2 unu 3). B HeKOTOpBIX BapuaHTax

ocyuiecTBIeHus kaxxaoe u3 pl-p4 (t.e. pl, p2, p3 u p4) u/umm q1-q6 (t.e. ql, q2, g3, q4, q5 1 q6)
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paBHO 2. B HEKOTOPBIX BapuaHTax OCYLIECTBICHUs Kaxnoe u3 pl-p4 (t.e. pl, p2, p3 u p4) w/unu
ql-q6 (tr.e. ql, q2, g3, q4, q5 u q6) paBHO 2, u kaxznoe u3 rl u r2 paBHo 1. B HexoTOpbIX
BapUAHTaxX OCYIIECTBJIECHHUS Kaxknoe u3 sl-s4 He3aBHCUMO NPEACTABISIET COOON LIeI0e YUCIIO OT
1,2, 3, 4 unu 5, Haripumep, 1, 2 unu 3, niu 1-2.

[0037] B nonumepHoii cTpykType Kaskablii R* HesaBucumo npencrasnser co6oii -C(0)O-
, -C(O)NH- unu -S(0)(O)-. B HEeKOTOpbIX BapUaHTaX OCYIIECTBIEHHUs Kaxnablii R* HesaBucumo
npeacrasisier coboit -C(O)O- wnmu -C(O)NH-. B HEKOTOpBIX BapHUaHTax OCYIIECTBJICHUS
kaxpii R* npencrapnser co6oit -C(O)0-. B HEKOTOPLIX BapHAHTAaX OCYLIECTBJIEHMS KasKIblil
R* npencrasnser coboit -C(O)NH-.

[0038] B HEKOTOpLIX BapHaHTax ocyliecTBieHust GopMymbl 1 kaxmwii us A' u A?
npenctasisier coboit rpymmny ¢opmynbl -(CHz)pi-[NH-(CHz2)qi-]nNH2, Takyr kak rpymnma -
(CH2)2-NH-(CH,),-NH2.  JIOMONHUTENbHO WM aJdbTePHATUBHO Kaxkabii us B! u B?
npeactasiser coboit rpynmy Gopmyisl -(CHz)p1-[NH-(CHz)q1-]lnNH-(CH2),-R*-R°, Takyro kax
rpyimma -(CHz)z—NH—(CHz)z-NH-(CHz)z-R4-R5 Win T1pynmy -(CHz)z-NH—(CHz)z-NH—(CHz)z-
C(0)-0-R’. B HEKOTOpBLIX BAPUAHTAX OCYLIECTBIEHHs Kaxablii u3 B! u B? npencrasnser coboii
rpymny  ¢opmyinsl  -(CHz)p1-[NR2-(CHz)q1-]11NR?-(CH2)s1-R® umu  -(CHz)2-NR2-(CH,)-NR>-
(CH2)>-R°, nmpu 3ToM HeoOs3aTenbHO Kaxblii u3 R? HesaBucumo mpenctasisier coboit Ci1-Cs
ankui (HampuMep, MeTUN), W TpuYeM Heobsi3aTenbHo R°  mpenctapnser coboit Ci-Cs
ankunamuno ui C1-Cs auankunamuno (Hanpumep, R° npencrasaser coboit -CHz-NH-CH3 unu
-CHz-N-(CHs)a).

[0039] B HekoTOpbIX BapuaHTax ocyinectiaeHus Gopmynsl 1.1 A* npencrasnser coboi
rpynmy ¢dopmyisbl -(CHz)p1-[NH-(CHz2)q1-]11NHz, takyto kak rpynma -(CHz2)-NH-(CHz)2-NHz;
unu rpynny Gopmyisl -(CHz)p1-[NH-(CHz)qi-]iNH-(CH2)2-R*-R°, Takyio kak rpynna -(CHz),-
NH-(CH2)2-NH-(CH3)-R*-R’;  -(CH2)2-NH-(CH2),-NH-(CH2),-C(0)-O-R’>; wunmu rpynny -
(CH2)p1-[NR?-(CH2)q1-]nNR2-(CH2)s1-R’, Takyio kax -(CHz)2-NR?-(CHz)2-NR?-(CH2),-R, mpu
3TOM Heobs3aTeNnbHO Kaxabli u3 R? HesaBucumo npeacTasnser coboit C1-Cs amkun (Hanpumep,
METUNT), U TIPU 3TOM Heobs3aTenbHo R mpencrasnser coboit Ci-C; ankunamuno uma Ci-Cs
nuankunamuHo (Hanpumep, R° mpencrasnser co6oit -CH,-NH-CH; umu -CH2-N-(CH3),); npu
YCJIOBHH, YTO IO MEHbLIEH Mepe mpumepHo 5% (Hanmpumep, 1o MeHblieid Mepe npumepHo 10%,
o MeHbllel mepe mpumepHo 25%, nmo MmeHbluell mepe npumepHo 30%, mo MeHblnel Mmepe
npuMmepHO 35%, mo MeHblueil mepe npumepHo 40%, mo meHbluei Mepe npumepHo 45%, mo
MeHblle Mepe npumepHo 50%, mo meHbluell Mepe mnpumepHo 55%, mo MeHblIell Mepe
npuMmepHo 60%, mo MeHblel Mepe npumMepHo 65%, mo meHblieil Mepe npumepHo 70%, mo
MeHbllled Mepe npumepHo 75%, mo menblnell Mepe mnpumepHo 80%, mo MeHblIell Mepe
npuMmepHO 85%, mo MeHblieil Mepe npumepHo 90%, mo meHbliel Mepe npumepHo 95% wunu
naxe 100%) rpynn A® npencrasnsiior co6oit -(CHz)p1-[NH-(CHz)q1-]1NH-(CH2),-R*-R°, Takyto
kak rpymna -(CHz)-NH-(CHz).-NH-(CH,),-R*-R° unu rpynna -(CHz),-NH-(CH2).-NH-(CH,),-
C(0)-O-R’; umu rpymmy -(CHz)p1-[NR?*-(CHz)qi-[1NR2-(CH2)s1-R’, Takyio xakx -(CHz).-NR2-
(CH,)2-NR?-(CH,),-R’, mpu 5TOM HeoOs3aTeNbHO Kaxkablii u3 R? HE3aBHCHMO MpPENCTABSET

coboit C1-Cs ankun (Hampumep, MEeTUN), U IpU 5ToM Heobsi3aTenbHo R npencrasnser coboit Ci-



12

Cs ankunamuso win C1-Cs puankunamuso (Hanpumep, R’ npenctasnser coboit -CH,-NH-CH;
wm -CHz-N-(CHz);). JlonmosHUTENbHO, B HEKOTOPBIX BapHaHTaX OCYINECTBJICHHS MOJUMEP
MMEET HEKOTOPOe KONMYECTBO WM jaxe Oojblyilo 4YacTh rpynmn A’ (mo MeHblueil mepe
npuMepHO 5%, nmo MeHbluel mepe npumepHo 10%, mo MeHbiuel mepe npumepHo 25%, 1o
MeHblIel Mepe npuMepHo 30%, mo MeHbineil Mepe npumepHo 35%, MO MeHblIeH Mepe
npumMepHo 40%, mo MeHbluelt mMepe npumepHO 45%, mo menslueil Mepe npumepHo 50%, 1o
MeHblIel Mepe mnpuMepHo 55%, mo MeHbiuell Mepe npumepHo 60%, mo MeHbluel Mepe
npuMepHO 65%, mo MeHbluel mepe npumepHo 70%, mo meHblued mepe mpumepHo 75%, mo
MeHbIeli Mepe npumepHo 80%, mo meHslnell Mepe mnpumepHo 85%, MO MeHbIIel Mepe
npumMepHo 90% wim Mo MeHbIIeH Mepe nmpuMepHO 95%), KOTOpbIE MPEnCTaBNSIOT COOOH -
(CH2)p1-[NH-(CH2)q1-[1NH-(CH2)2-R*-R®, Takyro xak rpynma -(CHz);-NH-(CH2)2-NH-(CH,),-
R*R®> umu rpymma -(CHz):-NH-(CH,),-NH-(CH;),-C(0)-O-R’; umu rpymmy -(CHz)p1-[NR2-
(CH2)q1-]nNR2-(CH2)s1-R®, Takyro kax -(CH2)-NR2-(CH),-NR2-(CH)-R°>, mpu  s3TOM
HeoOA3aTeNbHO Kaxablii u3 R? Hesasucumo mnpexctasmsier coboit Ci-Cs amkun (Hampumep,
METUNT), U TpU 3ToM Heobs3aTenbHo R’ mpencrasnser coboit Ci-Cz ankunamuno um Ci-Cs
nuankunamuHo (Hanpumep, R° npencrasnser co6oit -CH2-NH-CHs umu -CH,-N-(CH3),).

[0040] Bomee Toro, B NOJUMEPHBIX CTPYKTypaX Kaxablii u3 R’ He3aBUCHMO
NPEACTaBIsIET COOOH ANKWIIBHYIO TPYIITY, LHUKJIOAJKWIBHYIO TPYIITY, aJKEHMJIBHYIO TPYIILY,
LIUKJIOAJIKEHUJIbHY IO rpymnmy, aApUJIbHYIO rpymnmy, reTepoaKUIbHYIO rpynmy,
reTEePOLMKINYECKYIO TPYIY WIM MX KOMOMHAIIMIO, HEoOsS3aTeNbHO conmepskamyro ot 1 1o 8
(un oT 2 1o 8) BTOPUYHBIX MJIM TPETHUYHBIX aMMHOB. JIr06ast M3 BbIIIEyKa3aHHBIX rpynn R’
MOJKET OBITh 3aMEILIEHHOH WM He3aMeIleHHOH. R° Takke MOXKET OBITb 3aMECTUTENEM,
CoZiep KalM TKaHecTen(pUIeCKuil MIn KileTKocrnenupuueckuil Haueauparoumi ¢parmesrt. B
HEKOTOpBIX BAPMAHTAaX OCYINeCTBIeHUs R’ MoxkeT comepskaTh OT mpuMepHO 1 10 mpumepHo 50
aTOMOB yriieposia (Harnpumep, OT MPUMEPHO 2 10 NpuMepHO 50 aTOMOB yriiepozaa, HalpuMep OT
npuMepHo 2 10 npumepHo 40 aTOMOB yrieponaa, OT mpuMepHo 2 a0 npumepHo 30 aToMoOB
yIiieposia, OT NPUMEPHO 2 10 npuMepHO 20 aTOMOB yriiepoaa, OT npuMmepHo 1 1o npumepHo 16
WJIM OT MPUMEPHO 2 10 NpuMepHO 16 aToMOB yrieposaa, ot npuMmepHo 1 1o npumepHo 12 wnu or
NPUMEPHO 2 [0 mpuMepHO 12 atoMoB yriepona, ot npumepHo 1 no nmpumepHo 10 umm or
npuMepHo 2 A0 npumepHo 10 aToMOB yriepona uiau OT NPUMEpPHO 1 10 mpumMepHO 8 wiau OT
MpUMEPHO 2 10 MPUMEPHO 8 aTOMOB yriepona). B HEKOTOPLIX BapMaHTAaX OCYINECTBJeHMS R’
MIPECTABIISIET COOOM TeTePOANKUIBHYIO TPyIy, coaep:xkamyi ot 1 no 8 wimu ot 2 1o 8 (te. 1,
2,3,4,5, 6,7 unu 8) BTOPHYHBIX WIN TPETUYHBIX AMUHOB. BTOpHUYHBIE MIIN TPETUYHbIE AMUHBI
MOTYT TPENCTaBJATE COOOM YacTh TeTePOANKWIBHOTO OCTOBa (T.€. CaMOW JJIMHHON
HETIPEPbIBHON LIETTM aTOMOB B TIeTEPOAJKWJIBHOW TIpymme) Win OOKOBOH (TIOABEIICHHBIH)
3amecTuTenb. TakuM 0Opa3oM, HampuMmep, IeTepOaNKUIbHAS TPYIIIA, CONEpIKaIlas BTOPUYHBIC
WIM TPETHYHBIE AMHUHBI, MOXET OBITh AJKWJIAMHHO TPYNIOH, AWAJKWIAMUHO TPYIIIOH,
AMUHOQJIKUJIBHOM TPYIIOH, aJKWIAMHHOAJIKWIBHONW TIPYNION, AUAIKUIAMHUHOAIKUIBHON
IPYIINONH, AMHUHOAJKUIIAMUHO TPYIIION WM T.I., copepskainei ot 1 1o 8 (unu 2-8) BTOpUUHBIX

WU TPETUYHBIX AMHWHOB.
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[0041] B HEKOTOPHIX BApUAHTaX OCYLIECTBIEHHUS Kasknblil u3 R’ He3aBHCUMO BHIOHpPAIOT
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rae

kaxblii R? HesaBucuMo npencTasisier coboii Bogopoa umu Ci1-Ciz ankuIbHYHO Tpyy,
ANIKEHWIBHYIO TPYTIY, HUKJIOAJIKWJIbHYIO TPYIITY MU LHUKJIOAJIKEHIJIBHYIO TPYIIY;

R7 npencraBnser coGoit Ci-Cso  ankunbHYXO TpyNNy, aJKEHMJIbHYIO TpyIy,
LUKJIOAJIKUIBHYIO TPYNNY WM LUKIOAJKEHWIbHYIO TPYIIy, HeoOs3aTeNbHO 3aMELICHHYIO
OIHUM WU OOJiee aMUHAMM,

Z peacTaBsieT codoit menoe yucio ot 1 10 5;

¢ mpeacTasiisieT coboit nesnoe uncio ot 0 1o 50;
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Y HeoOs13aTenbHO NPUCYTCTBYET U SIBJIICTCS PACIIEIUIIEMbIM JIMHKEPOM,

n mpexacrasisieT codoi nenoe unucio ot 0 1o 50; u

R® nmpencraBnser coboii  TkaHecmenM@UUECKMH MM KIETKOCHENU(HYECKUii
HauenuBaromuil  pparment, Ci1-Ci2  ankwipHy0  Ipynmy, — alKeHWIbHYIO — TpyIIy,
LUKJIOAIKUIIBHYIO TPYIIY WJIN LIUKJIOATKEHUJIbHYIO IPYIIIY.

[0042] Kaxnawiii R? mosxer mpenctasisth coboit Bomopon umu Ci-Ciz aNKuIbHYRO
TpyMIly, alIKeHWJIbHYIO TPYIIY, [UKJIOAIKUIBHYIO MPYIIy WIN LUKIOAJKEHUJIbHYIO rpynmny. B
HEKOTOPbIX BAPUAHTAX OCylLlecTBIeHUs R? mpencTaBiser coboii MMHEHHYIO UM Pa3BETBIEHHYIO
C1-C12 ankunbnyto rpynny (Hanpumep, C1-Cio ankunbhyto rpymmny; Ci-Cg amKWiIbHYIO TPy,
C1-Cs ankunpnyto rpynmny; Ci1-C4 ankunbnyio rpynmy, C1-C3 ankunpayto rpynmny win Ci mwim Ca
aJKWJIBHYIO Ipymmy). B HEKOTOpBIX BapHaHTax ocyuiecTsieHus R? mpencrasnser coboii MeTu
WJIA BOJOPO.

[0043] R” mosxer npenctasnsath coboit Ci-Cso (nanpumep, Ci1-Cao, C1-Cao, C1-Cao, Ci-
Cio, C4-C12 i Cs-Cg) aJKUIBHYIO TPYIIY, AIKCHUJIBHYIO TPYIITY, HUKIOAJIKWIBHYIO TPYIIITY
WM LMKJIOAJIKEHUIIBHYIO TPYIIY, HeOOs3aTebHO 3aMELeHHYI0 OTHUM Wiu Oosiee amuHamu. B
HEKOTOPBIX BapHaHTaX ocymiecTsieHus R’ mpenctasiaser coboit Ca-Ciz, manmpumep Cs-Cs,
ANKUJIBHYIO TPYTIT, AJIKEHWIBHYIO TPYIINY, LUKIOAIKUIBHYIO TPYIIY HIIN LUKJIOATKSHUIBHYIO
rpyImy, HeoOs3aTeNbHO 3aMEIeHHYI0 OJHMM WM Oonee aMMHaMU. B HEKOTOPBIX BapHaHTax
ocymectsienusi R’ sBiseTcss 3aMeleHHbIM OJAHMM WM OoNee aMMHaAMH. B HEKOTOPBIX
BapuaHTax ocyinecTsiaeHus R’ spasercs 3amemenHpimM 1-8 umm 2-8 (t.e. 1, 2, 3,4, 5, 6, 7 unu 8)
BTOPUYHBIMU WJIH TPETUYHBIMU aMHUHAMH. AMHHBI MOTYT OBITh HaCTbhIO AJIKHJIBHOM TPYIIIHI (T.€.
BKJIFOYEHHOW B OCTOB, COCTOSIIMM W3 QJKWJIBHOW IPYMIbl) UM OOKOBBIM (IIOZIBELIEHHBIM)
3aMECTHTEIIEM.

[0044] R moxer npenctaBiaTh coboif Bomopon umu Ci-Ciz aNKuMIbHYHO Tpymmy,
ANKEHWIBHYIO TPYIIYy, LUKIOAJKWIBHYI TPYIIy WM [UKJIOAJKEHWIbHYIO rpynmy. B
HEKOTOPLIX ~BapuaHTax ocymecTsieHus R mnpencrasnser coGoit  nuHelHylo — umm
pazBerBieHHy0 Ci-Ciz ankwnbhyro rpynny (Hampumep, Ci-Cio ankunpHyro rpymmy; Ci-Cs
ankunpHyro rpymmy; Ci-Cs ankunbhyro rpynny; Ci-Cs ankunbnyto rpymmy, Ci-C3 aJKUIbHYO
rpynny unu Ci1 unu C, aNkuibHYH Tpynny). B HeKOTOpLIX BapuaHTax ocyliecTsieHus R
ABIsAeTCS MeTuNoM. B npyrux BapuaHTax ocymiecTsieHus R!? moxeT mpemctaBnaTh coGoit
Bonopoa. OObMHO, B 3amaHHOM nonuMepe Bece R sapisroTcs onuHakoBbMM (HanpuMmep, Bce
ABJIAKOTCS METUJIOM MIIM BCe SIBJISIOTCS BOAOPONOM), ONHAKO, Kaxawli u3 R BuiOuparoT
HE3aBUCHMO, U OHU MOTYT OBITh OJJUHAKOBBIMH WJIH PA3HBIMHL.

[0045] Kaxxablit u3 Y IpUCYTCTBYET HEOOS3aTENbHO. B KOHTEKCTE HACTOSIIETO OMMCAHUS
dpaza «mpUCYTCTByeT HeOOSA3aTENbHO» O3HAYAET, YTO 3aMECTHTENb, YKa3aHHBIH Kak
HeoOsI3aTeNIbHO MPHUCYTCTBYIOIINNA MOXKET NMPUCYTCTBOBATb WIJIM HE MPUCYTCTBOBATB, U, €CIU
3aMECTHTENIb HE TMPHUCYTCTBYET, TO COCENHUE 3aMECTHTENH CBS3aHbl HETIOCPEACTBEHHO APYT C
apyrom. Eciim Y mpucyTcTtByeT, Y mpencrasisier coOol paciueruisieMblil THHKep. B KOHTEKCTe
HACTOSIIEro ONHMcaHus (ppasa «pacLIeTysIeMblil JIMHKEP» OTHOCUTCS K JTIOOOMY XHMHYECKOMY

QJIEMCHTY, COCAUHAIOIIEMY ABEC YaCTU, KOTOPBIC MOI'YT OBITh pacliCTuICHbl HAa ABE OTACJIbHBIC
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gactu. Hampumep, pacmemsieMblii JMHKEpP MOXET OBITh paclielyieH B pe3yJbTare
THAPOJIUTHYECKOTO Mporiecca, POTOXMMHIECKOT0 IpoLecca, CBOOOIHO-PaUKAIBHOTO MPOLECCa,
(bepMEHTATUBHOTO MPOLIECCa, HNEKTPOXUMHUYECKOTO Ipolecca Wik ux komOuHaiwu. IIprmvepst

paciCTUIsIEMBbIX JIMHKEPOB BKIIFOYAIOT, 0e3 OrpaHU4CHUS .

W_{Rtsfs“‘xwﬂ}l

2

y OXO\RM%

R15 R15 .
0 0
;‘—R” Y \RM%
R1'Ei -
Q
R‘]d R14
fo
‘ H
OH
Q

2

rae kaknaeii R nesasucumo npencrasnser coboit Ci-Cs alKMIbHYIO TPYTIY, KaskIblid
R!® nesaBucumo mpencraBiser coOol BOMOPON, apUIbHYKO TPYMIY, TIeTepOLMKIMYECKYHO
rpymnmny (HampuMmep, apoMaTH4YecKyr win Heapomatudeckyro), Ci-Ciz aJKuapHYHO TpyImmy,
aJKeHUJIBLHYIO TPYIIy, HUKIOAJKIILHYI TPYMIy MHIH LUKIOANKEHWIbHYIO rpynmy, u R!°
NPEACTaBsIET COOOH INECTHWICHHYK) apOMAaTUYEeCKYH WIH TeTepOapOMaTHYECKYI0 TPYIIy,
HeoOs13aTeNlbHO 3aMeleHHy onauM wiu oonee u3: -OCH3z, -NHCH3, -N(CHz),, -SCH3s, -OH
WIH UX KOMOWHAIUEH.

[0046] [Tonumep MOKET OBITH JIFOOBIM MOAXOASIIIAM MMOJMMEPOM MPHU YCIOBUH, YTO 3TOT
NOJIMMEP COAEPIKUT BBILICYKA3aHHYIO TOJIMMEPHYIO CTPYKTYpy Kak dYacTb moinumepa. B
HEKOTOPBIX BapHAHTAX OCYIIECTBIEHHS IMOJUMEDP SIBISETCS OJIOK-COMOJIMMEPOM, COIEpIKaIluM
ook moyumepa, uMmermmii cTpyktypy Gopmyner 1, 1.1 wmu 1.2, u ogur wiu Gonee Apyrux
OmokoB  moymMepa  (Hampumep, CyOBeNMHUIy  OTHJIGHOKCHMAA WIH  CyOBeIMHHIY
NponwiIeHoKcuaa). B npyrux BapuaHTax ocymiecTBiieHUs: cTpykrypa dopmyinsr 1, 1.1 wmm 1.2
NpEACTaBIsieT COOOM TOJNBKO TOJIMMEPHOE 3BEHO IMOJHMEpa, KOTOpOe MOXKET ObITh
«K3MHUPOBAHO» HA JIFOOOM KOHIE MOAXOASIINM TEPMHUHAJIBHBIM KOHLIOM. B HekoTOpbIx

BapuaHTax OCYIICCTBJICHUA MNOJHUMED HOMNOJHUTCIBHO COACPXKUT 3aMECTUTECIIb, co;:[epxcamm‘/i
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TKaHecneun(pUIeCKnii WM KIeTKocenn(puIecKuii HaleInBaoImui Gpparment.
[0047] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHHUS MOJHMEP UMEET CTPYKTYpYy (popmyibl
1A:

rae Q npexncrasinsier codboit hopmyy:
i _( ¥ —
R cHchgD)Eé':Hztﬁ E

wi ¢popmyray 1Al:

2

i i i i
H Il H H H H H H H H
Ft*f{r:chHE:::r}—{cH2 Y —H C—C—N}—f—kc—ﬁaa-{:—N FH-C—C—NH—H-C~R*-C—N{—1R'
C 0-& Fi m! n ! m= n
g2 Rt 3
NR13 O 0 NR13
NRH © NR!B
NR?2 NR?
NRZ S I3
S R%,N S NR2
REEN NRE
Rﬂ
R Yo
\,

rre

C mpeacTaBisieT coboit nesoe uucio ot 0 o 50;

Y HeoOs3aTeNnbHO MPUCYTCTBYET M SIBISETCS PACIIEIUIIEMbIM JIMHKEPOM, OIHCAHHBIM
BBILIIE;

R! npencrapnser coGoii BOMOPOA, apHJBHYIO IPyIIy, TeT€POLUKIMYECKYIO TPYIITy
(Harmpumep, apoMaTHuecKyr win  Heapomatuieckyro), Ci-Ci2  ajkwibHy — rpymnmy,
ANKEHWJIbHYIO TPYIIy, LUKJIOAIKUIbHYIO TpPYIIy WA LMKJIOAJKEHWIBHYIO TPYIIy WU
TUHEHHY win pa3BeTBiieHHY0 C1-Ci2 amKuWibHYIO Tpynmy, HEeoOs3aTeNbHO 3aMEIleHHYIO
OIHUM WM OOJIee 3aMECTUTEINSIMHI, TAKUMH KaK OJUH Wi OOJiee aMHHOB,

R®  npencraenser  coboii  BOAOPOA,  AMUHOIDPYNNY,  apWbHYIO  TpyImy,
reTePOLMKINIECKYI0 TPyIIy (HAampuMmep, apoMaTU4ecKyro i Heapomatudeckyr), Ci-Ciz
ANKWJIBHYIO TPYIIY, AJIKEHWIBbHYIO IPYMIY, HUKJIOAIKUIBHYIO MPYIIY WIH LUKJIOAIKEHUIBHYIO

rpymnmy, JuHelWHyro wiu passerBieHHY0 C1-Ci2  ankuipHy0 rpymmy, HeoOs3aTeabHO
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3aMELICHHYI0  OAHMM  HJIM  Ooylee  aMHUHAMM, WIM  TKaHECTIEU(PUUECKUH WM
KJIeTKocnennpUIeCcKnii HalleINBaOIUi (pparMeHT,

kaxpiii R nezaBucumo npencrasnser coboit Bonopoa uiu Ci-Ciz ankuibHyO Fpymnmy,
ANIKEHWIBHYIO IPYIITY, LIUKJIOAIKUIBHYIO MPYIIITY WU LUKJIOAJIKEHWIBHYIO TPYIINY;

u Bce Apyrue 3amecturenu (manpumep, m!, n!, m% n?, R% R* R¥® R* R’ u RP)

ABJIAIOTCA TAKUMH, KaK OITMCAHO BBILIC.

[0048] AHaNOrMYHO, MOJUMEP MOXKET HMETh CTPYKTYpY (opmyiiel 1.1A:

RO{CH, CHEOHCHZ-)——Y——N g HWLFQ_.RM_E_H R

m /g
I
R 0

O NR'™2
R'la- \A3
\AS

WJIH, €CJIA OCTOB HaXOAUTCS B anb(ba Oera koH(pUTrypanuu, CTpyKTypy dopmyisl 1.2A:

0
RS{CH, CHzo-Hc:Hza—Y—N (@ —¢—N 3—&-3—-933—5—“ R

RSb
o NR 12 O m’
13 \Az
Ay
,a._3

e,

¢ mpencTaBisieT coboit uenoe yrcao ot 0 1o 50;

Y Heo0s3aTenbHO NMPHUCYTCTBYET M SIBJISETCS PACLICTISIEMBbIM JIMHKEPOM, OIHCAHHBIM
BBILIE,

R! npencraBnser coboil BOXOPOA, APUIBHYIO TPYIITY, I'eT€POLUKIMYECKYIO TPYIITY
(Hampumep, apoMaTHuecKyr Wi Heapomatuieckyro), Ci-Ci2  aJKwibHy  rpymnmy,
ANKCHWIBHYIO TPYMIYy, LUKIOAJKHJIBHYI TPYIIY MM LUKJIOAJKEHIIBHYI TPYIIy HIN
JUHEHHY Wik pa3BeTBiieHHY0 C1-Ciz2 amKuibHYIO Tpynmy, HeoOs3aTeNbHO 3aMEIleHHYIO
OIHUM WK OOJIee 3aMECTUTEISIMHU, TAKUMH KaK OJUH WK OOJIee aMIHOB,

R®  npencrapnser  coboif  BOAOPOA,  AMUHOIDYNNY,  apHbHYIO  TpyImmy,
reTePOLMKINYECKYI0 TPyIIy (HAampuMmep, apoMaTU4ecKyro win Heapomatudeckyr), Ci-Ciz
ANKUJIBHYIO TPYTIT, AJIKEHWIBHYIO TPYIINY, LUKIOATKUIBHYIO TPYIITY HIIH LUKJIOATKSHUIBHYIO
rpymnmy, JuHeHHyro wid passerBieHHY0 C1-Ci2  ankuipHy0 rpymmy, HeoOs3aTeabHO
3aMELICHHYI0  OAHMM  WJIM  Oojlee  aMHUHAMM, WM  TKaHECTIEHU(UUECKUH WM
KJIeTKoCTenn(p UIeCKUi HalleTMBAOIUIN (pparMeHT,

kaxpiii R nesaBucumo npenctapnser coboit Bonopoa uu Ci-Ciz ankunbHyIO Fpymnmy,
ANIKEHWIBHYIO TPYIITY, LUKJIOATKWIBHYIO IPYIIITY MU LUKJIOAJIKEHWIBHYIO TPYIINY;

U Bce Apyrue 3amectutenu (Hampumep, m®, R* R*® u A’) spnsiorcs Takumu, kak

OITMCAaHO BBILIC.
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[0049] B HEKOTOpLIX BapHAHTaX OCYLIECTBJIEHHs BbIIIEyka3aHHOro nojumepa R! w/umm
R® npencrasnsier coboii muHeiiHyro unu paspersaennyro Ci-Ciz ankunbHyro rpynmny (Hanpumep,
C1-Cio anxunpnyto rpynmy;, Ci1-Cg ankunbhyto rpynny;, Ci1-Cs ankunmpnyro rpymmy; Ci-Cy
ankmwibhyio rpymmy, Ci1-Cz ankwiapHyro rpynny win Ci; wimn C; aJKWIbHYIO TPYIIy),
3aMEINeHHYI0 OIHUM MWK Oojiee 3aMeCTHTENsIMH. B HEKOTOPBIX BapHaHTAaX OCYIIECTBICHUSI
reTepOoAKUIIbHAS HITH JIKMJIbHAS TPYIINA COAEPKUT MK 3aMelleHa OTHUM W Oojiee aMUHAMH,
Hanpumep, 1-8 wnu 2-8 (t.e. 1, 2,3, 4, 5, 6, 7 unu 8) BTOPUYHBIMH WU TPETHUHBIMUA aMHUHAMH.
AMUHBI MOTyT OBITb 4YacThIO TETEPOANKHIBHOW OCHOBHOW ILENMU WJIH OOKOBBIMU
(TOABELIIEHHBIMH ) 3AMECTUTEISIMH.

[0050] HeorpanuuuBaroiiue MHpUMeEpPbl IMOJIUMEPOB, NPEACTABICHHBIX B HACTOSALIEM

OMUCaHWH, BKIIFOYAKOT, HAIIPUMED:
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r7ie KaKablii u3 a, b, ¢ u d He3aBUCHUMO mpeacTassieT codol nenoe uncio ot 0 go 1000,
takoe kak 0-500, 0-200, 0-100 wmu 0-50, mpum ycnoeuu, uro (atb+c+d)> mpumepno 5. B
HEKOTOpBIX BapHaHTax ocymecteieHust (atb) Haxomurcs B mpepenax oT mpumepHo O mo
npuMepHoO 75 (Hampumep, OT IPUMEPHO S5 A0 MPUMEPHO 75, oT mpumepHo 20 10 mpuMepHO 75,
ot npumepHo 40 no mpumepno 75, ot npumepHo 40 go mpumepHo 60, or mpumepno 50 mo
npuMepHo 75, ot mpumepHo 60 1o npuMepHO 75 uiu oT npuMepHo 70 no nmpumepHo 75), u (c+d)
HAXOIUTCS B Tpenesax OT MpuMepHo S5 a0 mpumepHo 80 (Hampumep, OT NMPUMEPHO S5 A0
IPUMEPHO 75, OT MpUMEPHO 5 10 mpumepHo 60, OT mpumepHo 5 10 npuMepHo 40, OT IPUMEPHO
20 no npumepHo 40, oT npuMepHO 5 10 npumepHo 30, OT NpuMepHO 5 A0 npumepHO 20 Win oT
npuMepHo 5 1o npumepHo 10). B HekoTophIX BapuaHTax ocyiuecTBieHus (atb) Oonblie, uem
(ct+d). Hampumep, B HEKOTOPBIX BapuaHTaxX ocyuiecTBieHus otHowmeHue (a+b)/(c+d) Haxoaurcs
B IIpenieniax ot npumepHo 1 1o npumepHo 3 (Hanpumep, (a+b) cocraBiser nmpumepHo 55, u (ct+d)
COCTaBJISIET TPUMEPHO 25), uau oTHolneHue (a+b)/(c+d) HaxomuTcs B mpenesax OT MPUMEPHO 3
no npumepHo 10 (mampumep, (a+b) cocrasmsier npumepno 70, u (ct+d) cocraBisieT npuUMepHO
10). B apyrux BapuanTtax ocyuectsieHus (a+b) menbie, yem (c+d) HACTONBKO, YTO OTHOLICHHE
(atb)/(ctd) menbme 1 (Hampumep, mpumepno 0,1 unu Gonee, HO MeHbine, 4yem 1). B srtom
cllydae TaKKe YKa3aHHUE KOJIMYECTBA 3BEHbEB («a», «b», «c» W «d») B 3TUX NpPHUBEIEHHBIX B
Ka4ecTBE MpHUMeEpa MOJIMMepax He MOAPA3yMEBAET CTPYKTYPY OJIOK-COmoanMepa; HaoOopoT, 3TH
KOJIMYECTBA YKa3bIBAIOT Ha O0INee KOJUYECTBO 3BEHBEB, INPUYEM 3BEHbSI MOIYT OBITh
PACIIONOKEHBI B CIIYYaiHOM TOPSIAKE, HA YTO YKAa3bIBAET CUMBOJI «/» B 3TUX (OpMyJIax.

[0051] U3obpeTeHue Takke OTHOCUTCS K TIOJIUMEPY, COAEPKAIEMY CTPYKTYPY HOPMYJIbI
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ke
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R2,

rae:

a mpeacTaBiisieT coboit nesoe uucio ot 10 go 2,000,

¢ mpeacTaBiisieT coboii nesoe uucio ot 0 o 50;

Y HeoOs3aTenbHO TPUCYTCTBYET U SIBISIETCS  PACIICIUIIEMBbIM  JIMHKEPOM, Kak
NPEACTABJICHO BBIIIE B HACTOSIIEM OMHCAHUM,

R! R? uR" u Bce npyrue rpynmbl 3aMecTuTenel ABAAIOTCS TAKMME, KaK OMUCAHO BhIIIE
IUIS1 IOJIMMEPOB, UMEIOLIHX Apyrue ¢popmydiel (Harpumep, Gopmyast 1, 1A, 1A1, 1.1A u 1.2A);

u R® nmpencraBnser coboii TkaHecnmeuuduyeckuil MiM  KIeTKocTeUQUUECKHi

HAIEJIUBAIOIIHN ()ParMEeHT.

[0052] U300peTeHne Takke OTHOCUTCS K TIOJIUMEPY, COAepKaIeMy CTPYKTYPY HOpMyJIbI

4.
0 e
I H H I H H
C—?—N+WQ€-WL£—N_
m n
3b
R o
>=® NR1
NR13 \AQ
N

rae

kaxIplii u3 m' u n! npencrasnser coboii nenoe uucno or 0 go 1000; TpH yCIOBUH, YTO
cymma m'+n'! Gonbine, yem 2;

CHMBOJI «/» yKa3bIBa€T, UTO Pa3/leJeHHbIE TAKUM OOPa3OM 3BEHBS CBSI3aHBI CITyYalHBIM
00pa3oM Wi B JIFOOOM TOPSITIKE,

kax bl 13 Al 1 A? He3aBUCUMO ABAETCS MPYIIIOH (OPMYIIBL:

-(CH2)p1-[NR*(CH2)q1-]1NR?; ;

-(CHz)p2-N[-(CHz)q2-NR% ]2;

-(CHz)p3-N{[-(CH2)q3-NR%][-(CH2)qa-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*2 ]2 }2,

rae kaxaeid u3 pl-p4, q1-q6, url u r2 He3aBUCUMO MPEACTABISIET COOON LENI0e YHCIIO OT
1 mo5;
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kaxapiii R% HesaBucuMo mpencTasiser coboit sogopon, Ci-Ciz ankunphyro rpymmy, Ci-
Ci2 amkenmnpnHyro rpynmy, C3-Ciz nuknoankunpHyro rpynmy win C3-Ciz HUKIIOANIKSHHIIIBHYIO
rpynmy npu yciaosuy, uto A' u A% conep:xuT Mo MeHblel Mepe OfuH (HampUMep, TI0 MeHbIIeit
Mepe /1Ba, [0 MEHbIIEH Mepe TPH, M0 MEHbIIEH Mepe YeThIpe WIN Jake O MEHbIIeH Mepe IISITh)
TPETUYHbIN aMuH (HaTpuUMep, MO MeHbLIeH Mepe HekoTopble u3 R? npencrapnstot coboit C1-Ciz
AJIKUJIBHYIO TPYTITY, AJIKEHUIBHYIO TPYIINY, LIUKJIOAIKUIBHYIO TPYIITY MJIN LUKJIOAIKEHUIBHYIO
rpymy);

kaxpiil n3 R* u R¥ Hesasucumo npencrasnser coboil METHIIEHOBYIO HITH STHJICHOBYO
rpynmny; u

kaxaeii R'? mesasucumo npencrasnser coboit Bogopon uau Ci-Ciz aNKUIBHYIO TPYIITY,
ANKCHWIBHYIO TPYTITY, HIUKJIOAJIKUIBHYIO TPYTIITY HIIX LHUKJIOAIKEHIIIBHYIO TPYIIITY.

[0053] M300perenHne Takke OTHOCUTCS K MOJIMMEPY, UMEIOLIEMY CTPYKTYPY (OpMyIibl

i i
f & H H H
HEA{{:HE{:HZD}—{—CHE}D—‘I’—H c—c—n#&c—nﬁﬁ-c—m " R
-8
¢ A )\
>§ NR13 O
© Y

13
NR 2

4A:

A"I

rae

¢ mpeacTasisieT coboit nenoe uncio ot 0 1o 50;

Y HeoOs13aTeIbHO MPUCYTCTBYET H SIBJICTCS PACIIEIUIAEMBIM JTMHKEPOM;

KaxIbli 13 m' u n! mpencrasnger coboit nenoe uncao or 0 go 1000; NP yCIOBUM, YTO
cymma m'+n! Gonbure, uem 2;

CHMBOIJI ((/)) YKa3bIBa€T, 4TO PA3ACIICHHBIC TaKUM o6pa30M 3BCHbS CBsI3aHbI Cﬂy‘{aﬁHbIM
00pa3oM Wi B JIFOOOM TOPSITIKE;

kaxbii u3 A! u A% HesaBucuMO siBIsieTCs rpynnoii GopMy bl

-(CH2)p1-[NR?*<(CH2)q1-]nNR% ;

-(CH2)p2-N[-(CH2)q2-NR*: ]2;

-(CH2)p3-N{[-(CH2)q3-NR?][-(CH2)qa-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)4s-N[-(CH2)q6-NR%2 ]2 }2,

rae kaxaeiid u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LEeI0e YHUCIIO OT
1 no 5;

R! npencrapnser coGoii BOMOPOA, apHJBHYIO I'PyIIy, TeTePOLMKJIMYECKYIO TPYIITy
(Hampumep, apoMaTHueckyrd Wi Heapomatudeckyr), Ci-Ci2  aJKwibHyR — rpynmy,
AJIKCHUWJIBHYIO TIPYIIIy, HUKJIOAJKUIBHYIO TPYyIHIny HWINM OUKIOAJIKCHWIBHYO TIpynmy HIn
TUHENHHy win pa3BeTBiieHHY0 C1-Ci2 amKuibHYIO Tpynmy, HeoOs3aTeNbHO 3aMEIleHHYIO
OIHHUM UJIU OOJIee 3aMECTUTEIISIMH,

kaxabiii R% HesaBucuMo mpencTasiser coboit Bogopon, Ci-Ciz ankunbhyro rpynmy, Ci-
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Ci2 amkenmwnpHyto rpymmy, C3-Ciz nuknoankunpHyro rpynmy win C3-Ciz HUKIIOANIKSHIIIBHYIO
rpynny npu ycnosuy, uto A u A? comepskat no MeHbIneil Mepe oiH (HampuMep, 1Mo MeHbIIeit
Mepe /1Ba, 10 MEHbIEH Mepe TPH, M0 MEHbIIEH Mepe YeThIpe WIN Jake O MEHbIIEH Mepe IISITh)
TPETUYHbIN aMuH (HaTpUMep, MO MeHbLIeH Mepe HekoTopble u3 R? npencrapnstot coboit C1-Ciz
AJIKWJIBHYIO TPYIIY, AJIKEHWIBbHYIO IPYMIY, HUKJIOAIKUIBHYIO MPYIIy WIH LUKJIOAIKEHUIBHYIO
rpymy);

kaxnpiit 13 R* u R¥ HesaBucumo npencrasnser co6oi METUIEHOBYHO U STHJIEHOBYIO
rpynmy,

R®  npencrapnser  coboif  BOAOPOA,  AMUHOIDPYIINY,  apWbHYIO  TpyIy,
reTePOLMKINYECKYI0 TPyIy (HAmpuMmep, apoMaTH4eckyro wiu Heapomatudeckyrw), Ci-Ciz
ANKWJIBHYIO TPYIIY, aIKEHWJIBbHYIO TPYIIY, HUKJIOAIKUIBHYIO MPYINY WIH LUKJIOAIKEHUIBHYIO
rpymmy, JuHelWHyro wid passersieHHy0 C1-Ci2  ankuipHyO rpymmy, HeoOs3aTeabHO
3aMELICHHYI0  OJHMM  WJIM  Oojiee  aMHUHAMM, WM  TKaHECTIEHU(UUECKUH WM
KJIeTKOCTe N MIECKHI HALIeTTMBAOIUN (PparMeHT; u

kaxaeii R'? nesasucumo npencrasnser coboit Bogopon uau Ci-Ciz anKuIbHYIO TPyIIy,
AJIKEHWJIBHYIO TPYIINY, LHUKJIOANKWIBHYIO TPYIITY WIH [UKIOAJKEHUIbHYIO ITPYIIY.

[0054] B BapuaHTax OCYLIECTBIECHUS MOJMMEPOB, COACPKAIINUX CTPYKTYPY PopMyIsl 4,
M TOJUMEpPOB, CONEpKalliX CTPYKTYpy dopMynbl 4A, kaxabiii R?* He3aBUCHMO MpENCTaBiseT
coboit Bomopon wmiu Ci1-Ciz ankwnbhyio rpynny, Ci1-Ciz ankenwnbhyro rpymmy, C3-Ciz
LUUKJI0ANKUIbHYIO rpynny win C3-Ciz LUKIOAIKEHUIBHYIO TPYIIY MPH YCJIOBHH, YTO KaXKIbIN
u3 A' u A% comepuT Mo MeHblIEH Mepe ONUH TPETUYHBIH aMUH (HarpUMep, TI0 MeHbIIeH Mepe
IBa, 110 MEHbIIEW Mepe TPHU, M0 MEHbBIIECH MEpPE 4YeThIPe WIM NaKe [0 MEHbIIEH Mepe IsiTh
TPETUYHBIX AMMHOB). B HEKOTOpBIX BapMaHTaX OCYIIECTBIEHUS Kakablii R? He3aBUCHMO
npexacrasisier coboit Ci1-Ci2 aNKuUJIbHYIO TPYMIy, AJKeHWIBHYIO TPYIIY, LHUKIOAJKUIBHYEO
TPYIIy MM LUKIOAJKEHWIbHYI0 TIpymnny. COOTBETCTBEHHO, B BapHaHTaX OCYIIECTBIICHUS
NOJIMMEPOB, CONEpKAIIUX CTPYKTYpy (opmynbl 4, W HOJUMEPOB, COAEPIKAIIUX CTPYKTYpPY
dopmynsl 4A, kaxablil a30T, comepsKaluil 3aMecTuTen R2, mpenctapiser coboil TPETHUHLII
aMHH, 32 UCKJIOUYEHHEM TOTO, YTO KOHIIEBOH aMUH MOXKET OBbITb MEPBHYHBIM, BTOPHUYHBIM WU
TPETUUYHbIM aMUHOM, TMPENNOYTUTEIbHO BTOPHUYHBIM aMHHOM HWJIM TPETUYHBIM aMuHOM. B
HEKOTOPBbIX BApUAHTAX OCYLIECTBJICHUS MOJUMEPOB, COAEPKAIMUX CTPYKTYpy (opMmyisl 4,
TOJIMMEPOB, COAEPKAIMX CTPYKTYpY dopmynnl 4A, xaxabii u3 A' u A? npencrasnsier coboit
rpynny gopmyibi -(CHz)-NR?-(CH2),-NR?,, rae kaxkabli R? He3aBucHMO NpecTaBiseT coboit
C1-C12  ankunbHYIO TIpynmy, aiKeHWIbHYIO TPyNNy, UUKJIOAJKWIBHYIO TIpyNmy WM
LIUKJIOAJIKEHIJIBHYIO TPYIIY, 32 HUCKIFOYEHHEM TOTO, YTO TE€PMUHAJBHBIA aMHUH MOXET OBITh
NEPBUYHBIM, BTOPUYHBIM HWJIM TPETHUUYHBIM AaMHUHOM, MPEANOYTUTENbHO BTOPUYHBIM WU
TPETUUHbIM aMHHOM. B HEKOTOpBIX BapHaHTaxX OCYIIECTBJEHHUS MOJUMEPOB, COAEPIKALUX
CTPYKTYpy (opmyibl 4, M MOJMMEPOB, COAEPKALIUX CTPYKTYpy (opmynbl 4A, kaxknbii R?
NPEACTaBIsIET COOON 3TWUJI MM METWJ, HeoOs3aTeNbHO 32 MCKIFOYEHHEM TOTO, YTO KOHIIEBOH
aMHH MOXKET OBITh NEPBUYHBIM, BTOPUYHBIM WM TPETUYHBIM AMHUHOM, IPENNOYTUTEIBHO

BTOPHUYHBIM UJIU TPETUYIHBIM aMUHOM.
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[0055] B BapuaHTax OCYLIECTBIEHUS MOJMMEPOB, COAEPIKAIIUX CTPYKTYPY POpMyIsl 4,
¥ TIOJIMMEPOB, COMEPKAIIMX CTPYKTYpy dopmynsl 4A, kaxaeii R'* HezaBucumo mpencrasnsier
coboii Bomopon miu Ci1-Ci2 ankuibHYIO TPYMIY, AJIKEHWUIbHYIO TPYIIY, UKJIOAIKUIBHYIO
rpyMIy WU HUMKIOANKEHWIbHYIO rpynmy. Kak npasuno, kaxasii R'? HezaBucumo npencrasnsier
coOOl BOMOPON WM METUJIBHBIM 3aMecTUTeNb. B HEKOTOPbIX BapHaHTax OCYIIECTBJICHUS
kaxnpiii R'? npencrasnser coboit Bonopo.

[0056] CormacHo m0O0OMYy W3 TNPHUBEOEHHBIX BBIIE BAPHAHTOB OCYIIECTBIICHUS
nosuMepoB, pumepsl rpyrn A u A? sxmogaror, Hanpumep, -NH-CH,-CH2-N(CH3)-CHz-CHo-
N(CHz)2; -N(CHz3)-CH2-CH2-N(CH3)-CH2-CH2-N(CH3),;  -NH-CH,-CH>-N(CH3)-CH2-CH>-
N(CH3)-CH2-CH2-N(CHz)2; -N(CH3)-CH2-CH>-N(CH3)-CH2-CH2-N(CH3)-CH2-CH2-N(CH3),; -
NH-CH;-CH2-N(CH3)-CH2-CH2-NH(CH3); -N(CH3)-CH2-CH;-N(CH3)-CH2-CH2-NH(CH3); -
NH-CH;-CH2-N(CH3)-CH2-CH2-N(CH3)-CH2-CH2-NH(CH3); -N(CH3)-CH2-CH2-N(CH3)-CH>-
CH»>-N(CH3)-CH2-CH>-NH(CHa).

[0057] HeorpanuuuBarooiine MHpUMEPH IOJIUMEPOB, NPEICTABICHHBIX B HACTOALIEM

OMHCAHUH, TAKUM 00pa30M BKITIOYAIOT, HAPUMED:
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2

r7Ie KaxKablid U3 a u b He3aBuCHMO TpencTasisieT codoi nenoe uucio ot 0 go 1000, Takoe
kak 0-500, 0-200, 0-100 wnu 0-50. Takum 0Opa3oM, B HEKOTOPBIX BAPUAHTAX OCYINECTBICHUS
00 a, mbo b moxer ObITh paBHO 0, OO MOTUMEP MOKET UMETh HEKOTOPOE OTHOIICHHUE a K b.
B HEekoTOpBIX BapuaHTax ocymiecTieHus (a+b) cocraBiser npuMepHo S miu Oosee (Harpumep,
OT mpuMepHO 5 n0 npumepHo 160, or mpumepno 5 no npumepHo 140, or mpumepHo 5 Ao
npumepHo 120, or npumepHo 5 ao mpumepno 100, or npumepHo 5 no nmpumepno 80 unau OT
npuMepHo S5 1o mpumeprHo 60) wiam npumepHo 25 unm Oonee (Hampumep, OT NMPUMEPHO 25 1o
npumepHo 160, or npumepno 25 no npumepno 140, ot mpumepno 25 go npumepno 120, or
npuMepHo 25 no npumepno 100, ot npumepHo 25 no npuMmepHo 80 uiam OT NpUMEpHO 25 1o
npumepHo 60) wm naxke npuMepHo SO win Oojnee (Hampumep, OT npuMepHo S0 10 MPHUMEPHO
160, ot mpumepno 50 no mpumepno 140, ot npumepno 50 no mpumepno 120, ot npumepHo 50
no npumepHo 100 wmimm ot mpumepHo 50 mo mpumepno 80). JlomONHUTENbHBIE NPUMEPHI
BKJIFO4AOT mojuMepbl 30-33, B KOTOPBIX KOHLIEBOH TPETHYHBIH aMHH OJHOW WM O0enx

OOKOBBIX LIETEH TeMETHIUPOBaH ¢ 0Opa3oBaHUEM BTOpUYHOTO amuHa (Hanpumep, -NHCH3):
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v Iommep 42

r7e a u b sBIAI0TCS TAKMMH, KaK OMHUCAHO BBILIE.

[0058] JlroOoif W3  BBIUENEPEYHCICHHBIX  MNOJMMEPOB  MOXET  BKJFOYATh
TKaHecneun(pUIeCKnii WiM KIETKOCHeNIU(UISCKH HALEIUBAOLUINA (PPAarMEHT B TOJOXKEHUH,
YKa3aHHOM B OMMCAHHBIX (OPMyJax, WJIH TOJUMEPbl MOTYT OBITh MOAM(DHLIMPOBAHBI MHBIM
oOpasoM Tak, 4YTOOBI OHHM BKJIIOUAIN TKaHECHEU(PUUECKHH WM KiIeTKoceunpuIeckuit
HanenuBaromuil  gparmedt.  CrocoObl  TPUCOENUHEHHUS  TKaHeCIeUU(PUUeCKoro WU

KJIETKOCTIELIM() TUECKOT0 HALIeTUBAIOLIETO (pparMeHTa U3BECTHBI B JAHHOW 00JIaCTHU, HEKOTOPBIE
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U3 HUX BKJIFOYAIOT PEAKLUIO MPUCOENHWHEHHUs Mo MUXasio, pacKpbITHE SMOKCUIHOTO KOJbLA,
peakuuto 3amereHns win «kiuk»-xumuto (Hanpumep, CuAAC, SPAAC, SPANC wm peakuuio
HANpSDKEHHBIX ~ QJKEHOB), B KOTOPbIX  HCHONb3yeTCs  TKaHECNeLU(PHUECKUH  HIn
KJIeTKocnennpuIeckuii HaleIUBaoIui (pparMeHT ¢ COOTBETCTBYIOUIUMH (yHKIIMOHAJIBHBIMU
rpynnamu. Tkanecnenuduyeckuil mnm  KieTkocneunpuyeckuil HaLeIMBAIOLUIMKA  (parMeHT
MOJKET TPEACTABISTh COOOW OOy Majyrd MOJeKyiy, Oelok (Hampumep, aHTHUTENO MU
AHTUIeH), AMHHOKHUCIIOTHYIO TOCJIE€A0BATENBHOCTD, Caxap, OJUIOHYKJIEOTH, HAHOYACTHUIy Ha
OCHOBE MeTajula WM MX KOMOHMHAIUIO, CIIOCOOHBIE Pacro3HaBaTh (Hampumep, CrenuduuecKu
CBSI3bIBATHCS C) 33/IaHHYIO IIEJIEBYIO TKaHb MJIH KJIETKY (Hampumep, Crielu(uyueck CBsI3bIBATHCS
C KOHKPETHBIM JIUTAHJOM, PELEeNTOPOM HJIM IPYyTUM OEJNKOM HIIM MOJIEKYJIOH, YTO TO3BOJISET
1[eJIeBOMY (PpPAarMEHTy OTJIMYATh LIEJIEBYIO TKaHb FUIM KJIETKY OT OPYrod TKAHW WJIM KJIETKH,
KOTOpblE HE  SBISIFOTCSL  IIEJIEBBIMH). B HEKOTOPBIX  BapHaHTaX  OCYIIECTBJICHHUS
TKaHeCeUN(PUIECKUH WIH KJIETKOCTIELU(UUECKUH HaleINBAOIUN (ParMeHT MpPEeCTABISET
coboli perenTop Jauranga. B HEKOTOPBIX BapHaHTaX OCYIIECTBIEHHS TKaHECTIEHN(PUUECKUI WIn
KJIeTKocnenn(p UIeCKUi HalleTMBAOIUI (PparMeHT npencTaBiseT coO0H JUraHa penenTopa.

[0059] Tkanecneumduueckuid WiIM KJIETKOCHEHH(PUUECKUI HALCIUBAOIINUNA (parMeHT
MOJKHO HCIIONIb30BaTh Ul HALEJIMBAHUS Ha JOOYI0 TpeOyeMyr TKaHb WM THUI KJIETOK. B
HEKOTOPBbIX BAapUAaHTaX OCYIIECTBICHUS TKaHECTIEHU(PUUECKUH WIN KIETKOCTIEUU(PUIeCKUN
HALETMBAOIIUI (PPArMEHT JIOKAJIU3YET TOJMMEP B TKAHIX nepudepruuecKoil HEpBHOH CHCTEMBI,
LIEHTPAJIbHOW HEPBHOW CHCTEMBI, TE€YeHM, MBI (HampuUMep, CEpASYHOW MBIIIIbI), JETKUX,
KOCTel (HampuMep, KPOBETBOPHBIX KJIETOK) MIM IJa3a CyObekTa. B HEKOTOphIX BapHaHTax
OCYLIECTBIICHHs TKaHEeCTIeU(PUUECKUI WK KIeTKoCTe(puyueckuil HaueanBaomuil GpparmeHT
JOKaJNM3yeT TOJNMMEpP B ONyXOJNeBbIX Kierkax. Hampumep, Tkanecneunpudeckuii wuimm
KJIETKOCTIEIIM(UIECKUH HALIeMBAIOIINN (parMeHT MOXKET MPEACTAaBIIATh COOOH caxap, KOTOpPbIH
CBSI3bIBAETCS C PELIEITOPOM Ha KOHKPETHOM TKAHHU UJIH KJIETKE.

[0060] B HEKOTOpBIX BapUAHTAX OCYLIECTBICHHS TKaHECTEHU(PUUECKUI N

KJIeTKOCTIeLIM(DMUECKUN HALISIUBAOIN (hparMeHT MPeCTaBIIsIeT COOOM:
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rae xaxaeii u3 R%, R R!! u R!? nesaBucumo npencrasnser coboil BOTOPON, TajoreH,
C1-C4 anmkun unmu C1-Cy aJKOKCH, HE3aBUCUMO 3aMEIEHHbIC OHON Wi 00Jiee aMHHOTPYIIITAMU.
VYka3zaHHbIe TKaHecHeUU(PUYECKHe WU KJIeTKocneun(puyeckne HaueIuBarmue (GpparMeHTh
MOTYT OBITh BBIOpPaHBbI JJIs1 OOECTIEYeHHs JIOKAJIM3ALUN NOJMMepa B TKAHHU, KaK PAacKpbITO B
HacrosimeM onucaHuu. Hampumep, anbda-d-MaHHO3y MOXKHO MCHOJIB30BAThH JUIS JIOKAJIU3ALUN
nojuMepa B Tmepudepudeckoil HEPBHOW CUCTEMe, LEHTPAIbHOU HEPBHOW CHUCTEME WU
UMMYHHBIX KJeTKax, anbda-d-rajakrody u N-aleTHIrajJakTo3aMHUH MOXKHO HCIIONIB30BATh IS
JIOKAJIM3alMy TOJMMEpa B IeNaTOLHUTaX NeueHH, U (OJMEBYIO KUCIOTY MOXKHO HCIOJB30BATh
JUIs IOKaJIU3aluU MOJIMMEPa B OMYXOJIEBBIX KJIETKAaX.

[0061] OObuHO MONUMEp SBISIETCS KATHOHHBIM (T.€. TOJIOXKUTENBHO 3apsDKEHHBIM TPU
pH=7 u 23°C). Hcnonp3yemblii B HACTOSIIEM OMHCAHUN TEPMHH «KATHOHHBINY» OTHOCUTCS K
NOJIMMEpPaM, MMEIOIIMM OOIIUIl CyMMAapHBIH IOJIOKUTENbHBIA 3aps, HE3aBHCUMO OT TOTO,
COIEPKUT JIU TIOJMMEP TOJBKO KaTHOHHBbIE MOHOMEPHBIE 3BEHBbS MJIMN KOMOMHAIIMIO KATHOHHBIX
MOHOMEPHBIX 3B€HBEB U HEMOHHBIX WM AHUOHHBIX MOHOMEPHBIX 3BEHbEB.

[0062] B HEKOTOpBIX BapHaHTaX OCYLUECTBJEHUs TMOJUMEP HMEET CPEIHEBECOBYIO
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MOJIEKYJIIPHYIO Maccy oT npuMepHo S k/la 1o mpumepno 2000 x/la, Hanpumep ot npumepHo 10
k/la no mpumepno 2000 x/la. IloaumMep MOXKET UMETb CPEIHEBECOBYIO MOJEKYJISIPHYIO Maccy,
cocrapsirolyro npumepHo 2000 k/la mmm Menelue, Hamnpumep, npumepHo 1800 x/la wnu
MeHnbLie, npuMepHo 1600 x/la unu menbiue, npuMmepHo 1400 k/la wnu Mensine, npumepro 1200
k/la win menbmie, npumepHo 1000 x/la wnu Mmenbwie, npumepHo 900 k/la wnm MeHsblue,
npuMmepHo 800 x/la mwnu mesbiue, npumepHo 700 x/la unu Menbuie, npuMmepHo 600 x/la wnu
MeHblie, npuMmepHo 500 k/la nnu mensbiue, npumepHo 100 x/la unu MeHble uiu npumMepHo S50
k/la wim menble, unu naxe npuMepHo 40 k/la unu menblue, Hanpumep, npumepHo 30 k/la wu
MeHbIne Win 25 k/la niu MeHbIe. ATbTepHATUBHO WJIN JONOJHUTEIBHO, IOJUMEDP MOXKET UMETh
CPEIHEBECOBYIO MOJIEKYJIIPHYIO MAacCy, COCTaBJSIOIIYIO mpumepHo 5 k/la wim Oonee wim
npumepro 10 k/la i Gonee, Hanpumep, npumepro S0 k/la wim 6onee, npumepHo 100 k/la wu
bonee, mpumepHo 200 x/la unu Oonee, mpumeprno 300 k/la wnu G6onee win npumepro 400 k/la
win 6onee. Takum 00pazom, MmojuMep MOXKET MUMETh CPEIHEBECOBYIO MOJEKYISIPHYI Maccy,
OTPaHUYEHHYIO JFOOBIMH JBYMSI U3 BBIICYIIOMSHYTBIX KOHEUHBIX Touek. Hampumep, mommumep
MOXET UMETh CPEIHEBECOBYIO MOJIEKYJISIPHYIO MAcCy, COCTaBJSIOLIYI0 OT mpuMepHO 5 k/la ao
npumepHo 50 x/la, ot npumeprno 10 x/la no mpumepno 50 x/la, ot mpumepno 10 x/la no
npumepno 100 x/la, or nmpumepno 10 x/la mo mpumepno 500 x/la, or mpumepno 50 x/la no
npumepHo 500 k/la, ot npumepro 100 x/la no npumepno 500 k/la, ot mpumepno 200 x/la no
npumepHo 500 k/la, ot npumepno 300 x/la no npumepno 500 k/la, ot mpumepno 400 x/la no
npumepHo 500 k/la, ot npumepno 400 x/la no npumepno 600 k/la, ot mpumepno 400 x/la no
npumepHo 700 kx/la, ot npumepno 400 x/la no npumepno 800 k/la, ot mpumepno 400 x/la no
npumepHo 900 x/la, ot npumepno 400 x/la no npumepno 1000 x/la, ot mpumepno 400 x/la no
npumepHo 1200 x/la, ot npumepno 400 k/la no npumepno 1400 x/la, or npumepno 400 k/la 1o
npumepHo 1600 x/la, or npumepno 400 k/la no npumepno 1800 x/la, ot npumepno 400 k/la 1o
npumepHo 2000 x/la, or npumepno 200 k/la no npumepno 2000 k/la, ot npumepno 500 k/la 1o
npumepHo 2000 x/la wnu ot npumepHo 800 x/la no npumepno 2000 x/la.

[0063] CpenHeBeCOBYKD MOJEKYJSIPHYID MacCy MOJKHO OMNPENeNuTh  JIFOOBIM
noaxonauuM MeronoM. OOBIMHO CpPEIHEBECOBYID MOJIEKYJSIPHYIO Maccy OMNPEeAessiioT ¢
MOMOIIBIO 3KCKJIFO3MOHHON Xpomarorpaduu Ha koJsioHke, BbiOpanHoit u3 TSKgel Guard,
GMPW, GMPW, G1000PW, ¢ momoripio aeTekTopa nmokasarens npeiaomienus Waters 2414
(Waters Corporation, Milford, Massachusetts). Kpome Toro, cpenHeBeCOBYI0 MOJIEKYJSIPHYIO
MacCcy OMNpenmeNsioT C TOMOLIBI0  KaJHOpPOBKM, HCHOJB3YS B KAdyecTBE CTaHAApTa
MIOJIM3 TUJIEHOKCH]Y/ TIOJIM3 THIICHTIIMKOJIb C MOJIEKYJIIPHBIM BeCOM B Anarna3one ot 150 xo 875000
JAJIBTOH.

Cnoco0bI NpUroToBJIeHUs

[0064] IlpennaraeMbie MONMMEPHI MOTYT OBbITh MOJYYEHBI JFOOBIM TOAXOMSIIHM
crocoOoM. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUS MOJMMEPHl MOTYT OBITH IONYYEHBI
croco6oM, KOTOpBIil BKIIOYaeT MONUBHKAIMIO MO MeHbIuell Mepe yactu rpynn A' w/unum A?

HOJIMMeEpa, COAEPIKAILEro CTPYKTYPY GOpMyJib 3:
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rae:

kaxaeiii u3 m! u n! npencrasnsier coboit tenoe uncno or 0 go 1000 mpH yCIOBHH, YTO
m'+n' Gonbiue, yem 5;

CHUMBOJI «/» yKa3bIBAET, UTO pa3leSieHHbIe TAKUM 0OpPa3OM 3BEHbsI CBSI3aHBI CIyYalHBIM
00pa3oM Wi B JIFOOOM MOPSITIKE,

kaxpiii n3 R¥ u R¥® Hesasucumo npencrasnser coboil METHICHOBYIO HITH STHJIEHOBYO
rpymnimy;

kaxaeii R'? nesasucumo npencrasnser coboit Bogopon uau Ci-Ciz anKUIbHYIO TPYIIy,
ANIKEHIJIBHYIO TPYIIY, IUKJIOANKIIBHYIO TPYIIY FITH UKJIOATKEHUIBHYIO TPYIIY;

kax bl 13 Al u A? He3aBUCHMO MpeCTaBseT coOOol rpymy GOPMyJIbL:

-(CHz)p1-[NR?*-(CH2)q1-]1 NR?2 ;

-(CH2)p2-N[-(CH2)q2-NR % ]2;

-(CHz)p3-N{[-(CH2)q3-NR?][-(CHz2)q+-NR*]r2R?}; o

-(CH2)p4-N{-(CH2)gs-N[-(CH2)qs-NR*2 ]2},

rae kaxaeii u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LeI0e YUCIIO OT
1 no 5; u xaxmaeii R? HesaBucumo mpenctapiaser coboit Bomopon umu Ci-Ciz alKUIbHYHO
TPy, aTKEHUJIBHYIO TPYIIY, HUKJIOAIKWIBHYIO TPYINY WIH [UKJIOAJIKEHIJIBHYIO TPYIIITY,

¢ oOpa3oBaHHEM TOUMEpPA, COAEPIKALIEro CTPYKTYpPy Ghopmysl 1:

{f? (Itlj ﬁ ﬁ

H H H H H H H H
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rae m! u n! npexncrasuser coboit nenoe uucio ot 0 go 1000;

kaxIpli 13 m? u n? npexcrasnsieT coboil nenoe uncao ot 0 go 1000 mpH yCIOBHH, YTO
cymma m?+n? 6ofble, 4eM 5;

CHUMBOJI «/» YKa3bIBaeT, UTO pa3leJeHHbIC TAKUM 0OpPa3OM 3BEHbsI CBSI3aHBI CIyYalHBIM
00pa3oM Wi B JIFOOOM TOPSITIKE,

kaxplit u3 R¥ u R¥® mesasucumo npencrasnser coboil METHIIEHOBYIO HITH STHJIEHOBYO
rpymnimy;

kaxapiii R'? nesasucumo npencrasnser coboit Bogopon uau Ci-Ciz anKumbHyIO TpyImmy,

AJKEHUJIBHYIO TPYIINY, LIUKJIOAIKWIBHYIO IPYIITY WIH LUKIOAIKCHUIbHYIO TPYIIILY,
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kax bl 13 Al u A? He3aBUCHMO MpeCTaBseT coOOol rpymy GOpMyJIbL:

-(CH2)p1-[NR*-(CH2)q1-]1 NR?; ;

-(CH2)p2-N[-(CH2)q2-NR% ]2;

-(CHz)p3-N{[-(CH2)q3-NR%][-(CH2)qa-NR*-]r2R?} ; it

~(CHz)pa-N{~(CH2)qs-N[-(CH2)qs-NR* ]2},

kaxxbiil u3 B! u B2 He3aBucumo npencTasiser coboii:

-(CH2)p1-[NR?-(CH2)q1-]nNR*-(CH2)s1-R*-R?;

-(CH2)p2-N[-(CH2)q2-NR?*-(CH2)52-R*-R°]z;

-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)qa-NR*Ji2(CH2)3-R*-R};

-(CH2)p4-N{-(CH2)4s-N[-(CH2)q6-NR*-(CH2)s4-R*-R°]2}2;

-(CH2)p1-[NR?(CH3)q1-]1 NR2-CH,-CHOH-R>;

-(CH2)p2-N[-(CH32)q2-NR2-CH,-CHOH-R>;

-(CH2)p3-N{[-(CH2)g3-NR%][-(CH2)q4-NR2-];o-CH,-CHOH-R?;

-(CH2)ps-N{-(CH2)qs5-N[-(CH2)46-NR?-CH,-CHOH-R ], }2;

-(CH2)p1-[NR?-(CH2)q1-]1 NR*-(CHz)s1-R;

-(CH2)p2-N[-(CH2)q2-NR*-(CH2)2-R°];

-(CH2)p3-N{[-(CH2)q3-NR % ][(CH2)qa-NR?-]:2(CH2)s3-R’};

-(CH2)p4-N{-(CHz)gs-N[-(CH2)q6-NR*-(CH2)s4-R ]2 }2;

-(CH2)p1-[N{(CH2)s1-R*-R*}-(CH2)q1-]:1 NR%; win

-(CH2)p1-[N{(CH2)s1-R*}-(CH2)q1-]-1NR?,

rae kaxapid u3z pl-p4, ql-q6, rl u r2 u sl-s4 HezaBUCHMMO HpeACTaBiIseT coOO0i menoe
uncno ot 1 1o 5; kaxnaelii R? HezaBucumo mpenctasiser coboii Bonopoa win Ci-Ciz alKuIbHYO
TPyNIy, AJKEHWJIbHYIO TPYIIy, LHUKIOAJKWIBHYIO TPYINY MM LHUKJIOAJIKCHWIbHYIO TpPYIIY;
kaxbiii R vesaBucumo npenctasisier coboit -C(0)0-, -C(O)NH- unu -S(0)(0)-; u xaxpiit R
HE3aBHCHMO NPECTABIIET COOON aNKUIbHYIO IPYIITY, HUKJIOAIKUIBHYIO IPYIILY, aJIKEHUIBHYIO
IPyIy, UMKIOAIKEHWIBHYIO TpPYIIy, apuibHYI TPYIIy, T[eTePOATKHUIBHYIO TPYIIY,
reTePOLIMKIMIECKYIO MPYIIIY MM UX KOMOMHALHIO, HEO0s3aTeIbHO coaepskalnyto ot 1 1o 8 wim
or 2 1m0 8 BTOPUYHBIX WIM TPETUYHBIX aMHHOB, WIH 3aMECTHTE]b, COIEPIKAIIHUil
TKaHecneun(HpUIeCKHid WK KIeTKOCTenn(pUIeCKUi HaleIMBAOIIUH (pparMeHt.

[0065] ITomumep, comep:Kamuii CTPYKTYpy (GopMyJibl 1, MONy4eHHBIH 3THM CIIOCOOOM,
MOKeT ObITh JIFOOBIM mojMepoM ¢opmydiel 1, Brimouas gopmynsr 1.1, 1.2, 1A, 1A, 1.1A,
1.2A, 4 wim 4A, a takke moOble UX BAPUAHTBI OCYLIECTBJICHUS, KAK OMHCAHO B OTHOLICHHU
NOJIMEPA 0 N300PETEHHIO.

[0066] Ilomumep, comepkamuii CTPYKTYpY ¢opMyasl 3, MOXKET ObITh JIFOOBIM

2

NoAXOAAIUM  MOJUMEPOM, OTBEHAOIIUM S5THUM KPUTCPUAM. B HCKOTOPBIX BapHaHTax

OCYILIECTBIICHHS ITOJIUMEP aIbTEPHATUBHO MOXKET ObITh ornucaH popmynoit 3.1:
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m® mpencrasnser coboii Lenoe uucao or 5 ao 2000 (mampumep, 5-1000, 5-500, 5-100,
25-2000, 25-500, 25-100, 50-2000, 50-1000, 50-500 umu 50-100);

CHMBOJI «/» yKa3bIBa€T, UTO Pa3/leieHHbIE TAKUM OOPa30M 3BEHBS CBSI3aHBI CITyYalHBIM
00pa3oM WU B JIFOOOM TIOPSITIKE,

kaxpiit u3 R¥ u R¥ mesasucumo npencrasnser coboil METHIEHOBYIO HITH STHJIEHOBYO
rpymmy;

kaxapiii R'? nesaBucumo npencrasnser coboit Bogopon uau Ci-Ciz anKumbHyIO TpyImmy,
AJIKEHWIBHYIO TPYTIIY, LIUKJIOAIKUIBHYIO MPYIIITY MU HUKJIOAJKEHWIBHYIO TPYIINY;

kaxx bl A® He3aBUCHMO TIpencTaBnser coboii rpymnmy GpopMyJIb!:

-(CHz)p1-[NR?*-(CH2)q1-]nNR?2 ;

-(CH2)p2-N[-(CH2)2-NR?]o;

-(CH2)p3-N{[-(CH2)g3-NR?][-(CH2)qs-NR?-]r2R?}; mnm

-(CH2)pa-N{-(CH2)qs-N[-(CH2)¢6-NR*2]2}2,

rae kaxaeid u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LeI0e YUCIIO OT
1 no 5; m xaxmei R? HesaBucumo mpencTasiser coboit somopon umun Ci-Ciz alKHIbHYHO
TPYIINY, AJIKSHUWIBHYIO TPYIINY, HUKJIOAJKIJIBHYIO TPYIITY MM [MHUKJIOAJKEHWIbHYIO rpymmy. B
5TOM CJlydae Croco® MOKeT BKIIOYaTh MOAUQPMKALMIO MO MeHbIneil Mepe wactu rpymm A’
IOCTATOYHYIO /ISl IOJYYEeHHUs TTOJIUMepa o CTPYKTypoi ¢opmyiel 1.1 mnm 1.2, kak packpbIToO B
HacTosieM onucaHuu. [IpuMepoM mojmMepa, COmEepIKallero OAHY U3 CIEAYIOIIHUX CTPYKTYP,
spisiercst pAsp(DET) (momu(2-[(2-amunosTH)amuHo |3Tracnapramun)) win PEG-pAsp(DET)
(momms THNeHrMMKOIb-b-nonu{ N'-[ N-(2-aMHUHO3 THIT )-2-aMHUHO3 THJI |acCTIapTaMHL § ).

[0067] I'pynnel, obo3Hadennble A' wumn A? (unu rpynna A® nomumepa ¢popmynst 3.1
wii 3.2), MOryT ObITh MOAUDUIIUPOBAHBI JIOOBIMH MOIXOSAIMUMHI CPEACTBAMH AJIsl TIOTYYEHUS
rpynmn, oGo3HaueHHbIX B! w/umu B? (wim rpymnel A’ nonumepa gopmyiel 1.1 mma 1.2).

Hanpumep, rpynnbl, o6o3HauenHbie A! w/umu A? (unu rpynna A® nonumepa dopmynst 3.1 uiu
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3.2), MoryT ObITb MOAM(UIMPOBAHBI C MOMOIIBK PEAKIHMH NPUCOEAWHEHHs MO Muxasio,
PACKPBITHS SMOKCHIHOTO KOJIbIIA FJIM PEAKIMU 3aMelleHHus. B mpeamodYTuTenbHbIX BapHaHTax
OCYIIECTBJIEHUs TPyMMbl, 06o3HaYeHHble Al wumu A% (um rpynna A® nonumepa gopmyssr 3.1
i 3.2), Moau(UIIIPOBAaHbI C TOMOINBIO PEAKLIUN NPUCOESANHEHHS 10 MuXaso.

[0068] B onmHOM W3 BapuaHTOB ocCyinecTBieHust rpynmsl A' w/mmu A’ monumepa,
CcozlepikaIero CTpykTypy Gopmynnsl 3, umu rpynna A’ momumepa dopmynsr 3.1 wam 3.2,
MOAMGUIPOBAHBI C IOMOLIBIO PEAKLUU TNPHUCOCAMHEHHs MO MMXasio, OCYIIeCTBISIEMOM
MEXKIy TOJIMMEPOM, COAEpKaIllUM  CTPYKTYpy Qopmynsl 3, u  0o,-HEHACHIIEHHBIM
KapOOHMJIBHBIM COETUHEHHEM. B KOHTEKCTe HACTOSILIEr0 OMHMCAHUS TEPMUH IPUCOCTUHEHUE
no Muxasr» OTHOCUTCA K HYKJICOQHIBHOMY NPUCOCOMHEHUIO HYyKJIeopmia mnojumepa
(Harmpumep, kapOaHMOHA, AHUOHA KUCJIOPO/ia, aHUOHA a30Ta, aTOMa KHCIOPOAa, aTOMa a30Ta M
UX KOMOMHAIMH) K O,P-HEHACHIEHHOMY KapOOHMIBHOMY coennHeHHI0. COOTBETCTBEHHO,
peakuust NMPHCOENWHEHHs MO MUXa3JI0 OCYIIECTBIACTCS MEKAY IOJIUMEPOM, COAEPIKALIUM
CTPYKTYpy ¢opmymsl 3, U 0,}-HEHACHIIEHHBIM KapOOHHJIBHBIM COCOHMHEHHEM. B HEKOTOpbIX
BapUAHTaX OCYLIECTBIEHHS HYKJICO(HI MOJMMeEpa SIBISIETCS aHHOHOM a30Ta, aTOMOM a30Ta JIn
UX KOMOWHAIMEH.

[0069] o,p-HenachimeHHOe KapOOHUIBPHOE COCOUHEHHE MOKET MPEACTABISATb COOOU
moboe o,-HeHaChIeHHOe KapOOHMUIIBPHOE COEANHEHHE, CIIOCOOHOE MPUHUMATh HYKJIEO(HI 1o
peakuuu MpHCOeNuHEeHHs MO0 Muxasmo. B HEKOTOpBIX BapuaHTax OCYLIECTBICHUS O,f3-
HEHACBILIEHHOe  KapOOHWJIBHOE  COEAMHEHUE  SIBJISETCS  aKpWJIaTOM,  aKpUJIAMHUIOM,
BUHIICYIb(POHOM wuiau ux KoMmOuHaumeidl. COOTBETCTBEHHO, peakiUsl NPUCOEAMHEHHUs IO
Muxasmo MOKET NMPOUCXOAUTh MEKAY IHMOJMMEPOM, CONEPKAIUM CTPYKTYpy popmynsl 3, u
aKpUJIATOM, aKPWJIAMHIOM, BHUHHIJCYJbGOHOM WIM uX KoMOuHaumeil. Takum oOpasom, B
HEKOTOPBIX BAPHAHTAX OCYINECTBJICHHUS CIIOCOO COAEPKUT MPUBENEHHE B KOHTAKT MOJHUMEpa,
copepKamero CTpykTypy ¢Gopmynbl 3, M akpwiarta, NPHUBEJEHHE B KOHTAKT MOJIHUMEpa,
cofiepKalero CTpykTypy Gopmysibl 3, U akpriiaMuzia; UM TPUBEICHHE B KOHTAKT MOJIUMEDPA,
COAEPIKALIETO CTPYKTYPY (POPMYIIbI 3, B BUHWICYJIb(POHA.

[0070] B BapuaHTax OCYyIIECTBIEHHs, B KOTOPBIX IPyMbl, 0bo3HaYeHHble Al wunu A?
(unu rpynna A’ momumepa gopmysibl 3.1 umu 3.2), MOAM(UIMPOBAHLI C TOMOIIBIO PEaKIUK
TpUCOeUHEHHs Mo MuXasJro, 5TH IPyHNbl 00pa3yroT rpymmbl, obo3HadenHble B! w/unu B
oTnpe/esieHHbIe B HACTOSIIEM onmucanuu B otHotnenuu gopmyn 1, 1.1, 1.2, 1A, 1A1, u t.4. (umu
rpynnel A’ nonumepa dopmynsl 1.1 unu 1.2). Hanpumep, rpynnet B! w/unu B? moryT 6bITh
NpeCTaBIeHbI (POPMYJION:

-(CHz)p1-[NR?-(CH2)q1-]1 NR?-(CH2)s1-R*-R?;

-(CHz)p2-N[-(CH2)q2-NR?*-(CH2)2-R*-R°]z;

-(CH2)p3-N{[-(CH2)q3-NR*][-(CH2)q4-NR?-]:2(CH2)3-R*-R};

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)s4-R*-R°]2}2,

rae kaxapiid u3z pl-p4, ql-q6, rl u r2 u sl-s4 HezaBUCHUMO HpeACTaBisieT coOO0il menoe
uncno ot 1 1o 5; kaxnelii R? HezaBucumo mpenctasnser coboii Bonopoa win Ci-Ciz alKUIbHYIO

rpynny, ajJKeHWIbHYI TIPYIIY, LUKJIOAJIKWIbHYIO TIPYIIY WIA LUKJIOAJKCHWIbHYIO TIPYyIILY,



47

kaxaeiii R* nesasucumo npencrasmsier co6oit -C(0)0O-, -C(O)NH- unu -S(0)(0)-; xaxneii R’
HE3aBUCHMO TPENCTABISAET COO0H aKUIIBHYIO TPYIIY, HUKJIOAIKUIBHYIO TPYIILY, AIKEHUIBHYIO
IPYIIy, UUKIOAJIKEHUJIbHYIO TIPYIIYy, apWIbHYIO TPYINy, TeTePOAJKIIBHYIO TPYIILY,
reTEePOLMKINYIECKYIO TPYIITY UM UX KOMOMHALIMIO, HE00s3aTeNbHO cozepskainyto ot 1 no 8 i
OT 2 710 8 BTOPUYHBIX WIM TPETUYHBIX AMHUHOB, WM 3aMECTHUTENb, COMAEPKAIIUi
TKaHeCTIeU(PUUECKU MM KIeTKOCTIeIM(DUISCKUI HaleIUBarOIuil (parMeHT; WIH, B APYTHX
Clly4asixX, TPYMIbl U 3aMECTUTENH MOTYT OBITb TAKUMH, KaK OHHM OIpE/eNeHbl B OTHOLICHUH
MIOJIMMEPOB TI0 U300PETEHHIO.

[0071] Ilpumepbl TNOAXOASIIUX MJsI HMCIOJIb30BAHUS AKPUJIATOB, AKPUJIAMHIOB H
BUHIJICYJIb()OHOB BKJIFOYAKOT aKPUIIAT (POPMYJIIBI:

1 g o 0O

P NN 4

SN HE

rae R’ sBnsercs TakuM, Kak OmpeeneHo OTHOLIeHHH moboit u3 gopmyn 1, 1.1, 1.2, 1A,
1.1A unmu 1.2A.

[0072] B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS IJIs1 OOJETrYeHUs] POBEISHHS PEAKLIUU
NPUCOCAMHEHUST N0 MUXasai0 HCHONB3YIOT KHUCJIOTY Wuiu ocHoBaHue. Kwucnmora w/mmm
OCHOBaHHE MOTryT ObITh JOOOH mOAXOASsINeN KHUCIOTOM W/WIUM OCHOBAaHHEM C JIFOOBIM
nogxonamuM 3HadeHneM pKa. Kwucnora w/wnm OCHOBaHHWE MOTYT TPEACTaBIATH COOOH
OpPTraHUYECKYID KHCJIOTYy (Hampumep, M-TONYOJICYJIb(OHOBYIO KHUCJIOTY), OPraHUYECKOe
OCHOBaHHE (HampuMep, TPHUITHIIAMUH), HEOPraHHMYECKYI0 KHCIOTY (Hampumep, TeTPaxJOpHI
TUTaHAa), HEOPraHUYECKOEe OCHOBaHME (HarpuMep, kKapOoHAT Kajvsl) WM UX KOMOMHALUIO.

[0073] B HEKOTOpBIX BapHaHTax OCYLIECTBJIEHUs AJIsi OOJErdeHUs] MPOBEISHHS PEaKLIUU
NPUCOENUHEHUsT M0 MUXasio HCHOJb3YIOT KHCIOTy. Kucnora mMoxkeT mpencTtaBisiTh coOOi
kucioty bpancrena wnu kucnory Jlbtonca. B BapuaHTax ocyliecTBIIEHHs], B KOTOPBIX KHCIIOTA
npeacTasisier codoit kucaoty bpaHcTena, kuciora MoskeT ObITh €1a00# kucioToi (T.€. ¢ pKa ot
PUMEPHO 4 10 NIPUMEPHO 7) WU CHIBbHOM KUCIOTOM (T.€. ¢ pKa oT nmpuMepHO -2 10 MPUMEPHO
4). OObIMHO KHCJOTa siBNsIETCS Cab0i KUCIOTON. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUS
KUCJIOTa MpencTaBysier coboit kucnory Jlptomca. Hampumep, KHCIOTa MOKET MNPENCTaBIIATH
co0oit Ouc(TpudropMeTaHCy TP OH)UMU WK T-TOTYOJICYIb(OHOBYIO KHCIIOTY.

[0074] B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHUS IJIsi OOJErYeHUs] IPOBEISHHS PEAKLIUU
NPUCOCTUHEHHUS] IO MUXa3JIi0 HCTIONB3YIOT OCHOBaHHe. OCHOBAHHE MOXKET MPENCTABISATh COOOH
cmaboe ocHoBaHue (T.e. ¢ pKa oT mpumepHo 7 10 mpumepHO 12) WIu CHIIBHOE OCHOBaHUE (T.€. C
pKa or mpumepro 12 no mpumepro 50). OObIMHO OCHOBaHHE MpPEACTaBISIET COOOH cnaboe
ocHOoBaHue. Hampumep, OCHOBaHME€ MOXET  MPENCTaBJIATH  COOOH  TPUAITHIIAMUH,
IVHM30TIPONIIITHIAMUH, UPUAUH, N-MeTin mopdonus win N, N-IuMeTui-nunepasud Wik ux
IPOU3BOHBIE.

[0075] B HEKOTOPBIX BapHaHTAaX OCYLIECTBIICHUS PEAKLMIO TPUCOSTUHEHUS 10 Muxas o
BBINOJIHAIOT B pacTBopuTesie. PacTBopurens MoKeT ObITh JIFOOBIM MOAXOSAIINM PACTBOPUTENEM

WIH CMEChI0 PacTBOpUTENEH, CIIOCOOHBIX CONIOOMIM3UPOBATh MOJUMEDP U O,[-HEHACHIIIEHHOE
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KapOOHMIIPHOE COEOUHEHHE Ul OCYLIECTBICHHs peakuuu. Hampumep, pacTBOPUTENb MOXKET
BKJIFOYATh BONYy, NPOTOHHBIE OPTaHUYECKHE PACTBOPUTENU W/WIM alPOTOHHBIE OPTaHUYECKHE
pacteopurenu. IlpuBeneHHbIl B KauecTBE MpUMEpa CIHUCOK PACTBOPUTENIEH BKIIIOYAET BOAY,
IUXJIOPMETaH, AUSTUIIOBBIN 3 UpP, AUMETHICYIb(POKCH, ALETOHUTPIII, METAHOJ U 3TAHOJL.

[0076] B onHOM M3 BapMaHTOB ocywiecTBneHus rpymnbl A' w/unn A? (wim rpynma A’
nojgumepa ¢opmynbl 3.1 wnmm 3.2) monuMepa MOAM(DHULMPOBAHBI C TOMOIIBIO PEAKLIUU
PACKpBITUSI 3MOKCHAHOTO KOJbLA MEXAY MOJIUMEPOM U 3IOKCUAHBIM CO€IUHEHUEM. B
KOHTEKCTE HACTOSIIEr0 OMHCAHMUS TEPMHH «PACKPBITHE STOKCUAHOTO KOJbIa» OTHOCHUTCS K
HYKJIEOQUIBbHOMY TMPHCOSTUHEHHIO HyKJeodpmna monumepa (Hampumep, KapOaHHMOHA, aHHUOHA
KHUCJIOPOJIa, AHMOHA a30Ta, aTOMa KUCJIOPO/a, aTOMa a30Ta MIH UX KOMOWHAIUH) K STIOKCUTHOMY
COEMHEHUI0, TaKUM OOpa3oM pacKpbiBas 3MOKCUAHOE KOJBIO. COOTBETCTBEHHO, pPEaKLIUs
PaCKpBITUST 3MOKCUAHOTO KOJIbLIA OCYINECTBISIETCS MEXKAY IOJUMEPOM M SIOKCUAHBIM
COeMHEHHEM. B HEKOTOPBIX BapHaHTaX OCYLIECTBICHHS HYKJICO(UIOM IOJIHMEpa SIBJISETCS
aHWMOH a30Ta, aATOM a30Ta MM UX KOMOMHALHUS.

[0077] B BapuaHTax OCYyIIECTBIEHHs, B KOTOPBIX IPyMbl, 0bo3Ha4deHHble A! wunu A?
(unu rpynma A’ momumepa Qopmynst 3.1 umu 3.2), MOAM(PUIUPOBAHBI C TIOMOLIBI) PEAKIIHH
PACKpPBITUs STIOKCUIHOTO KOMbIA, 5TU IPYIIbl 00pasyloT rpymmsl, o6o3HaueHHbie B! w/um B?
(unu rpynnsl A* nonumepa gopmyner 1.1 unu 1.2) Gopmynbr:

-(CH2)p1-[NR?-(CH3)q1-]1 NR2-CH,-CHOH-R>;

'(CHZ)pZ'N['(CHZ)qZ'NRZ'CHZ'CHOH'RS;

-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)q4-NR?-];o-CH,-CHOH-R”;

-(CH2)p4-N{-(CH2)qs5-N[-(CH2)46-NR?-CH,-CHOH-R ], }>,

rae Kaxaplid u3 pl-p4, q1-q6 url u r2 He3aBUCUMO MPEACTABISIET COOOH 10 YUCIO OT
1 mo 5; xaxnawiit R? HesapucuMo npeacTasisieT coboii Bogopon umi Ci-Ciz aNKuIbHYRO TPy,
AJKCHWJIBHYIO TPYMIy, LHUKJIOAJKUIbHYO IPYINY WJINW LUKJIOAIKCHUIBHYIO TPYIIY; U KaXIbIN
R’ He3aBHCMMO TIpeACTaBIseT COOOH AaNKUIBHYIO TIpPYMIy, UMKIOANKUILHYK TPy,
AJKEHWIBbHYIO TPYIIy, LUKIOAJIKEHUJIbHYIO TPYMIY, ApUIbHYIO TPYIIy, TeTepOANKHIbHYIO
IPYIINY, FeTEPOLUKINYECKYO TPYIITY WIH UX KOMOMHALIMIO, HEOOS3aTeIbHO COAepIKalyro OT 1
10 8 wiu oT 2 10 8 BTOPUYHBIX WJIM TPETUYHBIX AMUHOB, WM 3aMECTUTEINb, COAEPKALIUN
TKaHecneUn(PUIeCKHi WK KIeTKOCTIeNn(PUIEeCKUN HaLeIHBAOIIUHI (pparMeHt.

[0078] Ilpumepnl 3MOKCHUAOB, MOAXOASIINX MJII MPUMEHEHUS, BKIOYAIOT STMOKCHIBI

bopmybL:
0

AV

rme R’ sBhsercs TakuMm, Kak ONpeNeNeHO B OTHOIIEHUH JHOOOro MOJUMepa Mo

>

n3o0perennto (Hanpumep, opmyanet 1, 1.1, 1.2, 1A, 1.1A unu 1.2A).

[0079] B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS IJIsI OOJETYeHUs] IPOBEISHHS PEAKLIUU
PACKPBITUSL 3MOKCHIHOTO KOJIbIIA HCHOJB3YIOT KHUCIOTY W/munu ocHoBanue. Kucnora w/mnm
OCHOBaHHE MOryT ObITh JOOOH moAXOAsIIel KHUCIOTOM W/WIM OCHOBAaHHEM C JIFOOBIM

nogxoasmuM 3HaueHnemM pKa. Kucmora w/unm oOCHOBaHME MOTYT TMPENCTaBISITH COOOH
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OpPraHUYECKYID KHCJIOTYy (Hampumep, M-TONYOJCYJIb(OHOBYIO KHUCJIOTY), OPraHUYECKOe
OCHOBaHHE (HampuMep, TPUITHIAMUH), HEOPraHHMUYECKYI0 KHCIOTY (HampuMep, TeTPaxJOpHI
TUTaHAa), HEOPraHNYECKOEe OCHOBaHME (HarpuMep, kapOoHAT Kajvsl) WM UX KOMOMHALUIO.

[0080] B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS JJIsI OOJETrYeHHs MPOBEIEHUS] PeaKLIUU
PACKpPBITHS STIOKCUIHOTO KOJIbLIA MCIOJIB3YIOT KUCIOTy. Kucnora Moxer mpenctasisaTe coOOM
kucioty bpancrena unu kucnory Jlbtonca. B BapuaHTax oCyLiecTBIIEHHs], B KOTOPBIX KHCIIOTA
npencTasisier coboit kucnory bpancrena, kuciaora Moxer ObITh cradoii kucnoroii (t.e. ¢ pKa or
PUMEPHO 4 10 MPUMEPHO 7) WK CHIBHOM KUCIOTOM (T.€. ¢ pKa OT nmpuMepHO -2 10 MPUMEPHO
4). OObIMHO KHUCJOTA siBisieTCs] Caboil KUCIOTON. B HEKOTOpBIX BapHaHTaxX OCYIIECTBJICHUS
KUCJIOTa TMpencTaBysier coOoil kucnoty Jlptomca. Hanmpumep, KHCIOTa MOKET MNPENCTaBIIATH
co0oit Ouc(TpudropmMeTaHCyIHPOH)UMU UK M-TOTYOJICYIb(OHOBYIO KHCIIOTY.

[0081] B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS IJIsi OOJErYeHUs] POBEISHHS PEAKLIUU
PACKPBITUST SMOKCHIHOTO KOJIbIIA HCHOJNB3YIOT OCHOBaHHE. OCHOBaHHME MOXET NPEACTaBIATH
coboii cnaboe ocHoBaHue (T.€. ¢ pKa ot mpumepHo 7 10 npuMepHO 12) wiu CUIBHOE OCHOBAHUE
(t.e. ¢ pKa ot mpumepHo 12 o mpumepHo 50). OGBIMHO OCHOBaHUE MPEACTABIIET COOOH ciaboe
ocHOoBaHue. Hampumep, OCHOBaHME€ MOXET  MPENCTABJIATH  COOOH  TPUAITHIIAMUH,
IVHU30TIPONIITHIAMUH, UPpUAUH, N-MeTin mMopdonns win N, N-IuMeTui-nmunepasud Wik ux
NPOU3BOIHBIE.

[0082] B HEKOTOPBIX BapUAHTaX OCYLIECTBJEHUS PEAKLMIO PACKPBITUS 3TOKCHAHOTO
KOJIbLIa BBINIONHSIOT B pacTBopuTene. PacTBopurens MOXeT ObITh JHOOBIM TMOAXOISAIINM
pacTBOpPUTENIEM WU CMECBIO PACTBOPUTENEH, CIIOCOOHBIX COMOOWIM3MPOBATH IOJUMEDP HU
SMOKCHHOE COEOMHEHUE IJIs1 OCYLIeCTBIeHHs peakuuu. Hampumep, pacTBOpUTENb MOXKET
BKJIFOYATh BOJy, NPOTOHHBIE OPraHUYECKHE PACTBOPUTENH W/WIM alPOTOHHBIE OPraHUYECKHe
pactBopurenu. IlpuBeneHHbIN B KauecTBe NpUMeEpPa CIHMCOK PAaCTBOPUTENEH BKIIIOYAET BOAY,
AUXJIOPMETAH, AUATUIOBBIN 3PP, TMMETHICYIB(POKCHA, ALETOHUTPHIL, METAHOJ U STAHOIL.

[0083] B omHOM U3 BapHaHTOB ocywiecTsieHus rpymmbl Al w/umun A? (unu rpynma A3
nonumMepa ¢opmynbl 3.1 wumum 3.2) nommumepa MOIUMHUIMPOBAHBI € TIOMOINBIO PEAKIUU
3aMELIeHHUs, POBOAMMON MEXIY MOJUMEPOM U COEAMHEHUEM, COACPIKALIIM YXOISAIIYIO TPYIITY
(Harmpumep, xmiopua, OpoMHI, HOOUA, TO3WIAT, TpUdIAT, Me3mwiaT U T.0.). B koHTekcre
HACTOSIIETO OMUCAHUS TEPMHUH «3aMEINEHHE» OTHOCUTCS K HYKJICO(UIBHOMY NMPUCOCIHHEHHUIO
HykJeopnna nmomumepa (Hampumep, KapOaHHMOHA, aHWOHA KHCJIOPOZa, aHMOHA a30Ta, aToMma
KHCJIOpO/a, aToMa a30Ta WM MX KOMOHWHALMHM) K COEAMHEHWIO, COAEpIKaLIeMy YXOISIIYEO
rpymmny. COOTBETCTBEHHO, pEakIMs 3aMELICHHUS OCYIIECTBIISICTCS MEKAY MOJHMMEPOM U
COEMHEHUEM, COIEpKAIlUM YXOIAIIYI0 Ipymimy. B HEKOTOPhIX BapHaHTaxX OCYINECTBIICHHUS
HYKJIeO( W oJIMMepa sIBJIIETCS] aHHOHOM a30Ta, aTOMOM a30Ta WM UX KOMOMHAIMEH.

[0084] B BapuaHTax OCYyIIECTBJEHHs, B KOTOPBIX IPyMmbl, 0bo3Ha4YeHHble A' wunu A?
(unu rpynna A’ momumepa gopmysiel 3.1 umu 3.2), MOAM(MIMPOBAHBLI C TIOMOIIBIO PEaKIMK
3aMeIleHus, 5T TPyNnbl 00pasyroT Tpymnmsl, obozHaueHHble B! w/mnm B? (unm rpymmbr A?
nonumepa ¢popmyast 1.1 nmm 1.2) popmyrsr:

-(CH2)p1-[NR?*-(CH2)q1-]aNR?-(CH2)s1-R;
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-(CH2)p2-N[-(CH2)q2-NR*-(CH2)52-R’]2;

-(CH2)p3-N{[-(CH2)q3-NR?%][-(CH2)q4-NR?-]12(CH2)s3-R>} ; mmmm

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)4-R° ]2 }2,

rae kaxapid u3z pl-p4, ql-q6, rl u 2 u sl-s4 HezaBUCHMMO HpeACTaBiseT coOoil menoe
uncno ot 1 1o 5; kaxnaelii R? HezaBucumo mipenctasnser coboii Bonopoa win Ci-Ciz alKuIbHYO
rpyniy, ajlKeHWIbHYH IPYyIMIy, LUKJIOAJKWIBHYIO IPYNIY WU LUKJIOAIKEHUIBHYIO TPYIIy; U
Kaknblii R® He3aBUCHMO TpencTaBiseT co0oi anKuIbHYHO IPyNy, UMKIOANKUIbLHYIO TPy,
AJIKEHWIBbHYIO TPYIIy, LUKIOAJIKEHUJIbHYIO TPYIIY, ApUIIbHYIO TPYIIy, TeTePOAKIIBHYIO
IPYIINY, FeTEPOLUKINUECKYIO TPYIIy WIH UX KOMOMHALIMIO, HEOOS3aTeIbHO COAepIKalyro OT 1
10 8 win oT 2 10 8 BTOPUYHBIX WJIM TPETUYHBIX AMUHOB, WM 3aMECTUTEJb, COAEPKALIUN
TKaHecneUn(HpUIeCKHid WK KIeTKOCTIeHn(PUIeCKU HaLeIMBAIOIIUH (pparMeHt.

[0085] B HeEKOTOpBIX BapWaHTAaX OCYIIECTBJIEHUS CIOCOO COMEPKUT TMOJyuYEHUE

MOJIUMEPA, COZIEPIKAIIETO CTPYKTYPY (hOPMYJIBI 5, U3 coequHeHus] GOpMYJIbI A

0w 0
0
HN oo,
jzo
W
z
rJe,

R npencrapisier co6oil METUIEHOBYIO MM STHIEHOBYIO TPYIITY;

W npencrasnsier coboit -NR'"- unu -O-, rae R'* npencrasnsier coboit Bogopon unu Ci-
Ci2 anKuibHYK TIpyNNy, AQJKEHWJBHYIO TIpYyMNy, LUKJIOAJIKWJIBHYIO TpYyNIy WU
LIUKJIOAJIKEHWIbHYIO IPYTIILY,

Z npenctapisieT coboit A! WM anKuNbHYIO TpyMIy, LMKIOAIKHJIBHYKO TpYMy,
ANIKEHWIBHYIO TPYIIY, LUKIOAJKEHWIbHYIO TpYIIy, apUIbHYIO TIPYIIy, apUJIAIKUIbHYIO
TPYIy, TeTePOANKHIbHYI TPYIIy, TeTePOLHKIMYECKYI0 TPYNIy WIH UX KOMOWHALMIO,
HeoOs13aTeNIbHO coaeprKaiyo ot 1 10 8 uiau oT 2 10 8 BTOPUYHBIX WJIH TPETUYHBIX AMHUHOB, HITH
3aMECTUTE]Tb, CONEPIKALNN TKaHeCTIeM(PUUEeCKUN WM KJIETKOCTICITU(PUIECKUIA HALIETMBAFOIIIUN
¢dparmenr;

A! npencrasnsier coboii rpymmy hopMyIbL:

-(CHz)p1-[NR?*-(CH2)q1-] NR?2;

-(CH2)p2-N[-(CH2)q2-NR* ]2;

-(CHz)p3-N{[-(CH2)q3-NR?][-(CH2)q4-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)4s-N[-(CH2)q6-NR*2 ]2 }2,

rae kaxaeiid u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LEJI0e YUCIIO OT
1 no 5; u xaxmeii R? HesaBucumo mpencTasiser coboit somopon umu Ci-Ciz alKUIbHYHO
CpyIIy, AIKEHWIbHYIO IPYIINY, HUKIOAIKUIBHYIO TPYIINY U HUKIOAIKEHUIBHYIO ITPYIINY.

[0086] Kak mpaBmio, crnocob, comepskamuii oOpa3oBaHUE TMOJHMeEpa, COAEPIKaIIero
CTPYKTYpPY opmyiibl 5, U3 coequHeHHs GOPMYJIbI A, BKIFOYAET MOJTUMEPU3ALNIO C PACKPBITHEM

konbla coemuHeHust ¢Gopmysnbl A. [loauMmepusamus ¢ pacKpbITHEM KOJbIAa COECIUHEHUS
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dopmynbel A MoxeT OBITh HMHULMUPOBAHA JIOOBIM IMOAXOSIINM CIOCOOOM (HampuMmep, ¢
MOMOIIBIO TEMIIEPATYPBI, CBETA, KATAJIM3aTOPa, COSOUHEHHUS U T.I1.). B HEKOTOPBIX BapHaHTax
OCYLIECTBIICHHSI TTOJIMMEPU3ALNIO C PACKPBITHEM KOJIbLa COeNUHEHHs (POPMYJIbI A HHULIUUPYIOT
C IOMOLIBI0 AMUH-COAEPKALLErO COEANHEHUSI.

[0087] B HEKOTOpBIX BapHaHTaX OCYINECTBJICHUS MOJUMEPU3ALMIO C PACKPBITUEM

KOJIbLIa COenuHeHHs: (POpMyJsibl A MHULHMHPYIOT C MOMOIIBI0 AMUH-COAEPIKAINEr0 COeTHHEHMUS
bopmysr:

RS {CHzcuzo);Ecnz}—v —NH,
0-6

2

rre,

C mpeacTaBisieT coboii nesoe uucio ot 0 no 50,

Y Heobs13aTenbHO NPUCYTCTBYET U MPEACTABISIET COOOH pacIleruisieMblil JINHKEP; U

R®  npencrapnser  coboii  BOAOPOA,  AMUHOIDPYNNY,  apWbHYIO  TpyImy,
rerepouukandeckyro  rpynmy, Ci-Ci2  ankuiapHyl0  Ipynmy, ajJKeHWIbHYK  TpYIIy,
LUKJIOAJIKUJIbHYIO IPYIIY WM LUKJIOAJKEHUIbHYIO IPYyMITy, JUHEHHY0 UK pa3BeTBieHHyo Ci-
Ci2 ankuiBHYIO Tpymmy, HeoOs3aTeNbHO 3aMELICHHYI0 ONHMM WIH Oojiee aMUHAMH, WU
TKaHecneunpuiyecknii  WiIM  KIeTKocnmermuyecknii  HauenuBarommii  ¢parmeHT. B
MPEANOUTUTENbHBIX BapUAHTaX OCYINECTBIEHHUS aMUH-COZAep Kalllee COeANHEHUE MPEACTaBIsAET

coboit
NH,

NH.

MH

T

NI

[0088] B HEKOTOpBIX BapuUaHTaX OCYLIECTBJICHUs B coeduHeHuu (opmynsl A, Y
npenctasisier coboit -O-, u Z mnpeacraBiseT COOOM aNKUIBHYIO TPYIINY, HUKJIOANKHIbHYIO
IPYIy, aJKEHWJIbHYK TPYINy, LUKIOAJKEHUJIbHYIO  TPYIIy, apWIbHYK  CPYIIY,
APUNANIKUIBHYIO TPYIIIY, TeTePOATKUIIbHYIO TPYINY, FeTEPOLUKIMYECKYIO TPYINY HIH HX
KOMOHMHAIMIO, HeoOs3aTebHO comepkamyo oT 1 mo 8 wiam or 2 10 8 BTOPUYHBIX HITH
TPETHUYHBIX aMUHOB. B HEKOTOPbIX BapHaHTaX OCYLIECTBJIEHHUS Z TPEICTaBIsIeT COOOM
ApUIANKWIBHYIO TPYIIy, Takyw kak Oensuia. Crnocod monydeHus moaumepa (GOpMyJibl 5
JOMOJHUTEIBHO CONEPKHT, MOCJE OCYLIECTBICHHS MOJMMEPHU3aALUH C PACKPBITHEM KOJbLA,
00paboTKy MOTyYEHHOTO MPOMEKYTOUHOro monumepa coemuHenuem popmynsi NHR-A! rue
A' sBnseTcs TakuM, Kak onpesiesieHo B oTHomenuu popmynsl 1. Coenunenne popmyasl NHR!-
A' HeoGsi3aTenbHO NpejcTaBiseT cobOil AUSTUIEHAMUH TPUAMUH. B HEKOTOPHIX BapHaHTax
ocymecTsnenus coepunenne Gopmynas NHR!7-A! e sBnserca nusTuneHaMUH TPHAMUHOM.

[0089] R moxer mpencTaiaaTh coboit Bomopox uau Ci-Ciz alKuabHYHO TIpymmy,
ANIKEHWJIPHYIO TPYIINY, LUKJIOAJKWIBHYIO TPYINy WIM LHMKIOAJKCHWIbHYIO rpymmy. B

HEKOTOPbIX ~BapuaHTax ocymecTsienus R!'7  mnpexcraBnser coboil  IuHEHHYO MM
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pasBerBieHHyo Ci-Ciz ankwibhyro rpynny (Hampumep, Ci-Cio ankuipayro rpymay; Ci-Cs
ankunpHyto rpymnmy; Ci-Cs ankunbhyto rpynny; Ci1-Cs ankunphyro rpymnmy, Ci-C3 aJKuiIbHYO
rpynny unu Ci umu C, ankuibHyr Tpynmy). B HekOoTOpbIX BapMaHTax ocymiecTsieHust R'7
npencTaBiser coboit MeTus. B apyrux BapuanTax ocyinectsieHus R'7 Mosker ObITh BOIOPOIOM.
O6bI4HO, B 3a1aHHOM monuMepe Bee R!7 aBnisitoTcs onMHaKkoBbIMU (HapUMep, BCE TPECTaBIISeT
coboii METHJI MM BOJIOPON); onHako, kaxkabii R'7 Buibupator HesaBucumo, u R!7 mMoryT GbITh
OMHAKOBBIMH WJIH PA3HBIMH.

[0090] Tlpumepsl COenWHEHHUH, COAEPIKAIMUX YXOASIINE TPYIMIbIL, MOAXOMSLINE IS
NPUMEHEHUS1, BKITIOUAIOT COeNMHEHHE (POPMYJIbI:

RS
w6~

>

rne LG npencrasnsier co0oit yxonsunyro rpymmy (HanpuMep, XJopua, OpoMun, HOmu,
To3uNaT, TpudIaT, Me3unaT u T.1.), 1 R> sBaseTcs TakuM, Kak ONUCaHO B OTHOLIEHHH JIF00O0M U3
dopmyn 1, 1.1, 1.2, 1A, 1.1A wm 1.2A.

[0091] B HEKOTOpBIX BapHaHTaxX OCYLIECTBICHUS AJIsI OOJErYeHUs] POBEISHHS PEAKLIUU
3aMELICHUs] UCTIONB3YIOT KUCJIOTY W/MiIM OCHOBaHHe. KHCIoTa W/Wian OCHOBaHHME MOTYT ObITb
0001 KUCIOTON W/WIM OCHOBaHHEM C JIFOOBIM moaxonsimuM 3HaueHneMm pKa. Kucnora w/nnm
OCHOBaHHE MOTYT OBITb OpPraHWYECKOH KHUCJIOTOH (Hampumep, p-TOIyOJCYIb(HOHOBOMH
KUCJIOTOH), OpraHW4YeCKHM OCHOBAaHHEM (HampuMep, TPHUSTHIAMHUHOM), HEOPTaHWYECKON
KUCJIOTON (HampuMep, TETPaxJOpPUAOM THTAHA), HEOPraHMYECKUM OCHOBAaHHEM (Hampumep,
KapOOHATOM KaJlusi), UM UX KOMOWHAIHEH.

[0092] B HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS JJIsI OOJETYeHHsI MPOBEIEHUS] PeaKLIUU
3aMeLIeHNs] UCTIONB3YIOT Kuciory. Kucmora moxer npencraBisTb coboil kucnoty bpancrena
win kucnoty Jlbtonca. B BapuaHTax OCyIIecTBIICHHs, B KOTOPBIX KHCIIOTA NPEACTABIsET COOOM
kucioty bpaHcrena, kuciaora MoxkeT ObiTh crnaboit kucnoroii (t.e. ¢ pKa ot mpumepHo 4 1o
npuUMepHO 7) WU CUIbHOM kucyoToi (T.e. ¢ pKa or nmpumepHo -2 o npumepHo 4). OObHHO
KUCJIOTAa SIBJISIeTCSl CnabOil KUCIOTOH. B HEKOTOPBIX BapHaHTaxX OCYIIECTBJICHUS KHCIIOTA
npencTaBisier cobor kucnory Jlprouca. Hanpumep, KucioTa MOXKET MNPEACTaBIATb COOOMH
ouc(tpudTopMeTaHCyIb()OH)UMUA HITH P-TOIYOJICYIB(POHOBYIO KUCIOTY.

[0093] B HEKOTOpBIX BapHaHTaX OCYLIECTBICHUS IJIsi OOJErYeHUs] IPOBEISHHS PEAKLIUU
3aMELICHUs] UCTONB3YIOT oOcHOoBaHHMe. (CHOBaHME MOXKET TMPEACTABIATh Co0oi crmadoe
ocHoBanue (T.e. ¢ pKa ot nmpumepno 7 no npumepro 12) winn cuiibHOE ocHOBaHue (T.€. ¢ pKa oT
npumMepHo 12 1o mpumepro 50). OObMHO OCHOBaHME IMPEACTABISIET COOO0M cadoe OCHOBaHHE.
Hanpumep, ocHOBaHME MOXET NPEACTABIATH COOOH TPHUSTHIIAMHUH, AMU3OMPONUIITHUIAMUH,
nupuanH, N-metun Mmopgonus mwii N, N-TuMeTHiI-nmunepasyuH WIH UX MPOU3BOIHBIE.

[0094] B HeKOTOpBIX BapuaHTaxX OCYLIECTBJIEHUS PEAKLUIO 3aMELIEHUs] BBINOJHIIOT B
pactBoputene. PacTBoputenb MOKET ObITH JIFOOBIM MOAXOASIIUM PACTBOPHUTEIEM WM CMECHIO
pacTBopuUTeNell, CHOCOOHBIX CONIOOMJIM3UPOBATH IOJIMMEP MW COENUHEHHEe, COAeprKallee
YXOASILYI0 TPYMIy, JUIsl MPOXOXKAeHUs peakuuu. Hampumep, pacTBOpUTENb MOKET BKIHOYATH

BOAY, IMPOTOHHBIC OpTraHU4YCCKUE paCcTBOpUTEIIN u/unu AIIPpOTOHHBIC OpraHU4YCCKUC
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pacteopurenu. IlpuBeneHHbIl B KauecTBEe MpUMEpa CIHCOK PACTBOPUTENIEH BKIIIOYAET BOAY,
IUXJIOPMETaH, AUSTUIIOBBIHN 3 Up, AUMETHICYIb(POKCH, ALETOHUTPIII, METAHOJ U 3TAHOJL.

[0095] B HeKOTOpBIX BapHaHTaX OCYLIECTBJIEHUS CIOCOO IOIMOJHHUTEIbHO BKIFOYAET
BbIJICJICHHE TIONUMEpa, coaepkaiero CTpykrypy ¢opmynsl 1. Ilommmep, conmepskamuit
CTPyKTYpy (opmyibl 1, MokeT ObITh BBIAEJIEH C MOMOLIBIO JIFOOBIX MOAXOISIINX CPEACTB.
Hanpumep, momumep, comep:kamuil CTpyKTypy (opmyisl 1, MokeT OBITb BBIOENEH IyTEM
HKCTPAKIMH, KPUCTAIUIM3ALUH, PEKPUCTALIM3ALIIH, KOJIOHOYHOH XpoMarorpaduy, GuibTpauu
WK JTI000H UX KOMOUHAIIMEH.

Komno3uuuu

[0096] TlpencraBieHHbIE B HACTOSIIEM OMUCAHUM MOJUMEPHI MOKHO HCIIONIB30BATDH IS
moObx ueneil. OAHAKO CYHUTAETCS, YTO MOJUMEpPbl OCOOCHHO TOJIE3HBl JJISi JOCTaBKU
HYKJICMHOBBIX KHCJIOT W/WJIM TOJHUIENTHAOB (Hampumep, Oenka) B KieTKH. Takum obOpasom,
NPEeNJIOKeHa KOMIIO3ULMS, COAEpKallas PACKPBIThIE B HACTOSALIEM OMNHCAHUM MOJUMEP U
HYKJIEMHOBYIO KUCJIOTY W/WJIU MOJHIENnTuA (Harmpumep, O0eok).

[0097] B HEKOTOpBIX BapHAHTAX OCYLIECTBJEHUS KOMIIO3HUIUSI CONCPIKUT HYKICHHOBYIO
KUCJIOTY. MOHO HCIIOJNIb30BaTh JHOOYIO HYKJIEMHOBYIO KHCIOTY. IIpuBeneHHbIN B KadecTBe
npUMepa CIUCOK HYKJIEMHOBBIX KHCIOT BKimo4aeT cucteMbl CRISPR runosoii w/mnu noHOpHOH
HykJenHoBbIX kucioT, MUPHK, mukpoPHK, untepdpepupyromyro PHK wmun PHKwu, nuPHK,
MPHK, JIHK-BekTop, puOO3MMBI, aHTHCMbICIOBbIe monuHykiaeotuasl u JIHK-kaccerst
skcnpeccun, komupyromue MUPHK, mukpoPHK, nuPHK, puOo3umbl Wi aHTHCMBICIOBBIC
HyKJIeMHOBBIe KUcinoTel. MUPHK conmepskut nByX1eno4edHyo CTpyKTypy, OOBIMHO COEPIKAIIYIO
15-50 map ocHOBaHMI U MPEANOUYTUTENBHO 19-25 map OCHOBaHUM U UMEKOLIYI0 HYKJICOTUAHYIO
MOCJIEIOBATEIbHOCTh, UAECHTUYHYIO WJIH IOYTH HIAEHTUYHYIO OKCIPECCUPYEMOMY LIEJIIEBOMY
reny wii PHK BHytpu kietkun. MuPHK MokeT cOCTOATP M3 [BYX THOPHIN30BAHHBIX
NOJMHYKJIEOTUAOB WM OJHOTIO INMOJHHYKJIEOTHIA, KOTOPBIH 00pasyeT IIMUIEUHYI CTPYKTYpY.
MuxkpoPHK (MuPHK) npencrasinsitor coOoi Masibie HEKOAUPYIOLIHE MOJUHYKICOTHIbI, JITHHOMI
NpUMEPHO 22 HYKJIEOTHUAA, KOTOpPbIE HAMPABISAKOT JErpajalii0 WIM TPAHCISLUOHHYIO
penpeccuro  cBoux 1neneBblx MPHK.  AHTHUCMBICIOBBIE TMOJNMHYKJIEOTHUABI  COAEPKAT
MOCJIEI0BATENBHOCTD, KOMIUIEMEeHTapHY!0 reny uini MPHK. AHTHCMBICIOBBIE MONMHYKIEOTHABI
BKJIIOUAIOT, Oe3 orpanuueHus: mopdonunsl, 2'-O-metwnnonuaykineorunsl, JTHK, PHK u T.m.
WHruOuTOp 5KCIpPEecCHH HAa OCHOBE MOJHHYKJICOTHIOB MOXKET OBbITh MOJUMEPHU30BAHHBIM il
Vitro, peKOMOMHAHTHBIM, CONEPKaTh XMMEPHbIE MOCIEIOBATEIbHOCTH WM MPOM3BOIHBIE STHX
rpyrn.  MHrHOWTOp  SKCIpeccMd Ha  OCHOBE  TOJHMHYKJIEOTHAOB  MOXKET  COAEPIKaTh
pPUOOHYKIIEOTHBI, J1€30KCUPUOOHYKICOTHUABI, CHHTETHYECKHE HYKJICOTHUABl WIH JIOOYIO
NOAXOIALIYI0 KOMOMHaumio, kortopas noxpasisier uenesyto PHK w/mmu ren. Ilonmaykieornn
TAKXKE€ MOXET IMPEACTABISTh COOOH MOCIEOBATENBHOCTD, KOTOPAst CIYIKHUT KIITPUX-KOAOMY» IS
TaKUX MeJieH, KaK OTCIIeKUBAaHHUE NOCTABKH iA1 Vilro WIH in Vivo.

[0098] Kommo3uiusi Takke MOKET COAepsKaTh JIOO0H NpeaHa3HAYeHHbIN JJIsl TOCTaBKU
Oenok B JOMOJIHEHHE K HYKJIEMHOBOM KHCIOTE WM BMecTo Hee. llonmmmenTun mMoxer ObITh

JIFOOBIM NoAXOAAI UM IMOJIMIICIITHAOM. Haan/IMep, MNOJIMIICIITHA MOXKET OBITh HHHK-HaﬂbHeBOﬁ
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HyKJiea3ol, 3¢¢dekTopHON Hykiea3oi, momoOHOl aktuBaTopy TpaHckpunmuu («TALENY),
pekoMOMHA30H, Ne3aMHHA30H, YHIOHYKIea30i Uil UX kKoMOuHaimel. B HeKoTOphIX BapmaHTax
OCyIIeCTBJIEHUs] moyiunenTtun npencrasisier coboit  PHK-ympasmsemyro  sHOOHYyKI€asy
(manpumep, nomunentun Cas9, nomunentun Cpfl wnm ux Bapuantsl) wmn JAHK-pexomOunasy
(marpumep, nonunentun Cre).

[0099] CuuTaercsi, 4TO MPEACTABICHHbIE B HACTOSLIEM OMHCAHUH MOJUMEPbI OCOOCHHO
TIOJIE3HBI JUUIs TOCTaBKH OAHOTO 1 Oosee komroneHToB cucteMbl CRISPR. Takum o6pasom, B
HEKOTOPBIX BapuaHTax OCyIIeCTBIeHUs komno3unus coxepxkutr ruaosyro PHK, PHK-
YIPaBIIEMYIO0 SHAOHYKJI€a3y WM HYKICHMHOBYIO KHCJIOTY, KOIUPYIOIIYIO €€, W/WJIH JOHOPHYIO
HYKJIEMHOBYIO KuCJ0Ty. KoMnosuuus MoxeT comepkaTb OAWH, Ba WJIM BCE TPU KOMIIOHEHTA
BMECTE C PACKPBITBIM B HACTOSILIEM ONMUCAHUM NMonuMepoM. Kpome TOro, KOMmo3umusi MOXeT
conepxatb Heckonbko ruaosbix PHK, PHK-ympasnseMbIx 5HAOHYKJI€a3 WIM HYKJIEHHOBBIX
KUCJIOT, KOAUPYIOIIHUX WX, W/WIN TOHOPHBbIE HYKJIEMHOBbIE KUCJIOTHL. Hampumep, Moryt ObITh
BKJIFOUEHBI HECKOJIBKO pas3nuuHbIX ruoBbix PHK 1t pasHbIX HeIeBBIX CalTOB, HEOOS3aTEIBHO
C HECKOJBKHMM Ppa3HbIMH JOHOPHBIMU HYKJIEHMHOBBIMH KHUCIOTAMU U JaXX€ C HECKOJIbKUMU
pasubiMu  PHK-ynpasnseMbIMu ~ SHAOHyKJ€a3aMd  WJIM ~ HYKJIEMHOBBIMM  KHCJIOTaMH,
KOAUPYIOIIUMHU HX.

[00100] Kpome Toro, kommnonenTsl cuctemMbl CRISPR MokHO kxOMOWMHMpPOBATH ApPYT C
apyroMm (eciu MPHCYTCTBYET HECKOJNBKO KOMIIOHEHTOB) M IOJIMMEPOM JHOOBIM KOHKPETHBIM
ciocoboM Wi B J0OOM mopsinke. B HekoTopeIx BapuaHTax ocymiectBieHHs ruaoByro PHK
cBs3bIBatoT B kKomruieke ¢ PHK-aHnonyKneasolt 1o o0bennHenns ¢ nonuMepom. JlonoJTHUTEIbHO
win ansrepHaTuBHO ruposass PHK moxer ObITh cBsi3aHa (KOBAaJIEHTHO WJIM HEKOBAJIEHTHO) C
JTOHOPHOW HYKJIEMHOBOW KHCJIOTOH 10 OOBEAMHEHHUS C TOJTUMEPOM.

[00101] KomMno3uuuu He orpaHu4eHbl Kakoi-mubo koHkpetHoit cuctemoii CRISPR (T.e.
moboii xoHkperHod runosoii PHK, PHK-ympasnsemoil »HIOHyKJI€a30oH WM JOHOPHOMH
HYKJIEMHOBOM KHCJIOTOI), MHOTHE U3 KOTOPBIX U3BECTHBI. TeM He MeHee, JJIs JOMOJHUTEIbHON
WJUTIOCTPALIMK HUKE ONUCAHBI KOMIIOHEHTBI HEKOTOPBIX TAKUX CUCTEM.

JloHOpHAas1 HYKJICHHOBAsI KHCJIOTA

[00102] JloHOpHasi HYyKJIEMHOBAs KUCJIOTA (MIH «IOHOPHAS MOCJIEIOBATEIbHOCTDY, WU
«OHOPHBIM  MOJNUHyKJIeoTHn», win  «noHopuas  JIHK»)  mpexacraBmser  coboi
MOCJIEIOBATEIbHOCTh HYKJIEMHOBOM KHUCJIOTBI, KOTOpas IpelHa3HadeHa AJs BBEACHUS B CaWT
pacLIEeIUIeHNUs, UHIYLUPYEMOIO PHK-nanpasieHHOR 5HIOHYKJI€a301 (Hammpumep,
nojunentuaoM Cas9 win nonunentuaoMm Cpfl). JlOHOpHBIN MONWHYKJIEOTHA MOXKET HMETh
JOCTaTOYHYIO TOMOJIOTHIO C LIEJIEBOM M€HOMHOW MOCJIEN0BATEIBHOCTBIO B CANTE PaCLIEIIICHNS,
Harpumep 70%, 80%, 85%, 90%, 95% wumu 100% romoyorui0 ¢ HYKJICOTHIHBIMU
NOCJIEIOBATENbHOCTAMY, (JIAHKUPYIOIIMMH CalT pacIleIUIeHUs, HamnpuMmep, B Ipeneax
npuMepHo 50 OCHOBaHMH WJIM MEHbLIE OT CailiTa pacllCIUICHUsl, HalpuMep, B Ipeaenax
npuMepHO 30 OCHOBaHMU, B INpeAenax NpUMepHO 15 ocHOBaHuUM, B mpenenax npumepHo 10
OCHOBAaHWH, B Mpeaesax NPUMEPHO 5 OCHOBAHUH OT CaliTa PACLIEIUICHUS] WIA HEMOCPEICTBEHHO

(bnaHKUPYIOIIMMM  CAalT pacuieruyieHus, MJI1 TOJAEP)KAaHUs —penapanyy, YIpaBlsieMon
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rOMOJIOTHEH MeXAy HUM U T€HOMHOHM NOCJIeN0BAaTENbHOCTbIO, KOTOPOW OH T'OMOJIOTMYEH.
Iomosorusi, cocrasisiromast npudmmsurensHo 25, 50, 100 wiu 200 HykieoTuaos wiu 6onee 200
HYKJIEOTHIOB TIOCJIEIOBATEIbHOCTH MEXIy JOHOPOM M T'€HOMHOH MOCJIEN0BaTEeNbHOCTBIO (MITN
mo0oe uHTerpanpHoe 3HadeHue ot 10 go 200 nykieoTunos mnu Oonee) OynyT MOAAEPKUBATH
YIpaBIsIeMyl0 FOMOJIOTHEH penaparuio. JJoHOpHbIE OCIeN0BATENbHOCTH MOTYT UMETh JIFOOYIO
anuHy, HanpuMep 10 Hykneorunos uimm 6onee, S0 HykieoTnnos win 6onee, 100 HyKI€OTHIOB
wnu Oonee, 250 nykiaeorunos wiu oonee, SO0 Hykineorunos win Oonee, 1000 HyKJI€OTHIOB WK
oosee, S000 HYKJIEOTHIOB MK OOJIee U T. 1.

[00103] [oHOpHasi TMOCIEAOBATEIBHOCTh OOBIMHO HE  HMIAEHTHYHA T'€HOMHOMU
MOCJIEI0BATENIbHOCTH, KOTOPYIO OHa 3aMeHseT. Ckopee, JOHOpHAs MOCJIEA0BATEIbHOCTD MOKET
cozep:KaTh OJHY WK OoJiee 3aMEH, BCTABOK, JEJIeLUN, HHBEPCUH TN IEPECTAHOBOK €IMHUYHBIX
OCHOBAHHUI OTHOCUTEJIbHO T€HOMHOM MOCJEeN0BAaTENbHOCTH, MOKa COXPAHSAETCs IOCTaTOYHAas
rOMOJIOTHS AJi NOJAEep KaHUs yIpaBlsseMoil romoJiorueil penapauuu. B HeKOTOpbIX BapuaHTax
OCYIL€CTBIEHHS JOHOpHasI MOCJIEA0BATEIbHOCTh BKJIFOYAET HErOMOJIOTUYHYIO
NOCJIEIOBATENBbHOCTD, (DJIAHKMPOBAHHYIO JBYMsI OOJIACTSIMH TOMOJIOTHMH, BCJIEACTBHE YEro B
pe3yJibTaTe yIpaBisieMON TOMOJIOTHEH permapanuu Mexnay meneBoit obmacteio JIHK u nByms
(bIaHKUPYIOIIMMH ~ TOCIEIOBATENbHOCTSIMH ~ TPOUCXOAUT  BCTaBKA  HETOMOJIOTMYHOMN
NOCJIEIOBATENIbHOCTH B IIEJIEBYI0 00JacTb. J{OHOpHBIE NOCIEAOBATENBHOCTH TAKXKE MOTYT
BKJIIOUAThb OCTOB BEKTOpA, COMAEPKALIUM MOCIEAOBATEIbHOCTH, KOTOpPblE HE T'OMOJIOTHYHBI
npeacrasisroineii uHTepec obmactm JIHK u koTopele He mnpemHa3Ha4YeHbl Ui BCTaBKU B
npeacrasisomyo uHTepec obmacte JIHK. Kax mnpasuno, romonmoruusiii(bie) y4acTok(H)
JOHOPHOHM TMOCJIENOBAaTeIbHOCTH Oyner uMeTb Mo MeHblieil mepe 50% wuaeHTHYHOCTU
MOCJEAOBATENbHOCTH C TE€HOMHOH  IOCJENOBAaTEeNbHOCTBIO, C KOTOPOH  JKeJlaTesbHa
pekoMOuHaLusi. B HeKOTOpBIX BapuaHTax ocyuiectBieHus umeetcst 60%, 70%, 80%, 90%, 95%,
98%, 99%  umu  99,9% WJIEHTUYHOCTH  I1OCJIEIOBATENIbHOCTH. NaeHTHYHOCTD
MOCJIEIOBATEIPHOCTH MOKET UMETh JIF00oe 3HaueHue ot 1% 10 100% B 3aBUCUMOCTH OT JIJTHHbI
JOHOPHOT'O MOJUHYKJIEOTHA.

[00104] JoHOpHOI MOCIEAOBATEIBHOCTh MOXKET OTJINYATHCSA IO HEKOTOPOH CTENEHU OT
F€HOMHOW  TOCJIEOBATEIbHOCTH, HANpUMep calTaMd  PECTPUKINH, HYKICOTHIHBIMU
NONUMOP(GU3MAMHE, CEJIEKTUPYEMbIMU Mapkepamu (HampuMmep, TIeHaMH YCTOWYHUBOCTH K
JIEKapCTBEHHBIM BeleCTBaM, (PIyOpPECLEHTHbIMU OeTkaMu, epMEHTaMHU U T.J1.) U T.1., KOTOPbIE
MO>KHO MCTIOJIb30BaTh AJIsl OLIEHKH YCIEIIHOCTH BCTABKU JJOHOPHOMN MOCNIE0BATEIbHOCTU B CAHT
paclIeIUIeHHs UM KOTOpble B HEKOTOPBIX BApHAHTAX OCYLIECTBIEHUS MOXKHO HUCIOJIB30BaTh AJis
apyrux uened (Hampumep, IJs1 0O003HAUEHUs] SKCIPECCHH B LIEJEBOM JIOKyce reHoma). B
HEKOTOPBIX  BapuUaHTax  OCYLIECTBJIEHHUS, €CIM  TaKue  pas3udusl  HYKJIEOTHUIHBIX
NOCJIEIOBATENIbHOCTEH HAXOIATCA B KOOUpYIOIIEH o0nacTH, OHM HE OyAyT H3MEHSTh
AMUHOKHUCJIOTHYIO TIOCJIEIOBATEIBHOCTD MJTH OyIyT MPUBOAUTH K MOJTYAIIHM aMHUHOKHCJIOTHBIM
3aMeHaM (T.e. 3aMeHaM, KOTOpble HE€ BIUSIOT Ha CTPYKTypy wWin (QyHKIuo Oenka).
ANbTEepHAaTUBHO, 3TU Pa3N4Us B MOCIEN0BATENBHOCTSX MOTYT BKJIIOYATh MOCJIEI0BATEIBbHOCTH,

braHKupyrOIIe peKOMOMHALINIO, Takue Kak mocienoBatenbHOCTH FLP, loxP u T.m., xoTopbie
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MOryT OBbITb aKTUBHUPOBAaHBI B OoJyiee TMO37HEE BpeMs U yOAJIEHUs IOCIENOBAaTENbHOCTH
Mapkepa.

[00100] JloHOpHast MOCIENOBATEIPHOCTE MOXKET OBITh BBEICHA B KIETKY B BHUIE
onnouenoveunon JAHK, onnouenoueunon PHK, neyxuenoueunoin JIHK wnn aByxuenodedHomn
PHK. Ona moxer ObITb BBE€ICHA B KJIETKY B JJMHEHHOH WM KoibLeBoH ¢opme. [Ipu BBenennuu B
JMHEHHOH (hOpMe KOHILIbI JOHOPHOW MOCIEIOBATENILHOCTH MOTYT OBITh 3aLIHIIEeHbI (HAIIpUMep,
OT 5K30HYKJICOJIUTHYECKON Nerpafanuu) CrocoO0aMy, W3BECTHBIMU CIIEIMAJIHMCTaM B JTAHHOM
obnactu. Hampumep, k 3'-KOHIly JIMHEWHONH MOJIEKYJbl A00ABJSIFOT OOWH WK Ooyee
IUIE30KCUHYKICOTHIHBIX ~ OCTaTKOB, W/WIM CaMOKOMIUIEMEHTAPHBIE  OJHTOHYKJICOTHIbI
JUTHPYIOT ¢ OMHUM Wjin oboumu koHuamu. Cwm., Hanpumep, Chang et al. (1987) Proc. Natl. Acad
Sci USA 84:4959-4963; Nehls et al. (1996) Science 272:886-889. Tak:ke MOTyT ObITh YCHELTHO
UCTIOJIb30BAHBI MPOLEAYPbl aMIUTU(DHUKALNY, TAKHE KaK aMIUIM(UKALUS MO TUIY KaTSAIIEerocs
KOJIbIIa, KaK MTOKA3aHO B HACTOSALIEM ONMUCAHUU. JIOMONHUTENbHbBIE METOABI 3alUThl SK30T€HHBIX
NOJIMHYKJIEOTHIOB OT JEerpajallid BKJIOYAKOT, TOMUMO IMPOUero, n00aBiIeHHE KOHIEBOH(BIX)
aMHUHOTPYIIBI() ¥ HCIIONBb30BaHIE MOAM(PHULINPOBAHHBIX MEKHYKJIEOTHAHBIX CBA3EH, TAKUX KaK,
Hanpumep, pocdopruoarsl, pochopamuaaTer u octatku O-MeTUIPUOO3bI WITH AE30KCUPHOO3BI.

[00101] B kauecTBe anbTepPHATUBBI, MJiA 3alIUThl KOHILIOB JIMHEHMHOW JOHOPHOU
NOCJIEIOBATENIbHOCTH 32 MpeAeNaMu  oOacTeii TOMOJIOTMM  MOTYT  OBbIThb  BKIJIFOUEHBI
JOTOJIHUTENIbHBIE TTOCIIEAOBATENIbHOCTH  ONPENENICHHOW JJIMHBI, KOTOpPbIE MOTYT OBITh
paspyueHsl Oe3 BO3AeicTBHA Ha pekoMOuHaLMo. J[OHOPHYIO IMOCHeNOBaTEIbHOCTh MOXKHO
BBECTU B KIJIETKY B COCTaB€ MOJEKYJbl BEKTOPa, COAEpKalled JOMOJHUTEJIbHbIE
NOCJIEI0BATENbHOCTH, TAKUE KaK, HAIpUMep, TOUKU Havana peluIMKaluM, IPOMOTOPBI U I'eHBbI,
KOJUPYIOLINE YCTOMYMBOCTb K AHTHOMOTHKaM. bonee TOro, MOHOpHBIE MOCIEAOBATEIbHOCTH
MOTYT OBITh BBEIEHBI B BHJE I'OJIOH HYKJIEMHOBOH KHCJIOTBI, B BU/I€ KOMILIEKCA HYKJIEHHOBOM
KUCJIOTBI C areHTOM, TAaKUM KakK JIMIIOCOMA WJIM MOJHUMEp, WIM MOTYT OBITh JOCTABJICHBI
BUpycaMu (Hampumep, aneHoBUPycoM, AAV), Kak pacKpbiTO B HACTOSIIEM OMHCAHUHU JJIs
HYKJICMHOBBIX KHCJIOT, kKonupyroomux rugosyio PHK Cas9 w/wnm cnuteiii nonunentrn Cas9
W/WJIA TOHOPHBIH MOJTMHYKJICOTH].

I'mpoBas HykJI€MHOBAs KUCIOTA

[00102] B HEKOTOpBIX BapHaHTaX OCYIIECTBJEHHUS KOMIIO3ULIUS COAEPKHUT THUAOBYIO
HYKJIEMHOBYIO KHUCIOTY. I'MOBBIE HYKJIEHHOBBIE KHUCIOTBHI, MOAXOIAIIME U BKJIIOYEHUS B
KOMITO3ULIMIO IO HACTOSIIEMY H300PETEHHIO, BKIFOYAOT OZHOMOJIEKYJsipHble runoBbie PHK
(«ommrapHas runosass PHK»/«orPHK») u nByxMoneKyisipHble THAOBbIE HYKIEHHOBBIE KUCIOTHI
(«mBoitnas rumoBast PHK»/«nrPHK»).

[00103] I'mnoBast HykJienHOBasi kucjoTa (Hampumep, runosas PHK), nmoaxopsitmas ais
BKJIFOUEHHS B KOMIUIEKC II0 HACTOSIIEMy H300peTeHnto, HampasisieT aktuBHOocTh PHK-
yrIpaBisieMO sHAoOHykieasbl (Hampumep, nojunentuna Cas9 mmu Cpfl) Ha KOHKpETHYIO
LIEJIEBYIO0 TOCIEAOBATENbHOCTh B LI€JIE€BON HYKJIEMHOBOM Kuciore. I'mnoBas HykJenHOBas
kuciora (Hampumep, runmoBasi PHK) comep:kuT: mepBblii CerMeHT (Tak»kKe Ha3bIBA€MbIA B

HaCTOAICM OIIMCAaHHMH <«HALUCJIHUBAOIUM CCIMCHTOM HYKHGHHOBOﬁ KHUCJIOTBD> WKW TPOCTO
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«HALENMBAIOIINM CETMEHTOM»), U BTOPOH CerMeHT (Takke Ha3blBa€Mbli B HACTOSINEM
ONMUCAaHNU «OEJIOK-CBSI3bIBAIOIUM CETMEHTOM»). TepMHHBI «IIEpBBII» U «BTOPOH» He
MOAPA3yMEBAKOT MOPSANOK, B KOTOPOM cerMeHThl BeTpewarorcss B runosoit PHK. Ilopsmox
3JIEMEHTOB OTHOCHUTENIBHO ApPYr Jpyra 3aBUCUT OT KOHKpPETHOro wucnosns3dyemoro PHK-
ynpasisiemoro nojunentuaa. Hampumep, rupoBas PHK nmns Cas9 oOpraHO mmeer OGenok-
CBSI3bIBAIOIIUI CErMEHT, PACIIOJIOKEHHbIN Ha 3’-KOHIE HALIEJIMBAIOLIEr0 CErMEHTa, TOrJa Kak
runoBast PHK s Cpfl oObidHO nMeeT Oenok-CBSA3BIBAIOIINN CErMEHT, PACIONOKEeHHBbIH Ha 5’-
KOHLIE HaLlEJIMBAIOIETO CETMEHTA.

[00104] TwmoBass PHK moker ObITh BBeNE€HA B KJIETKY B JIMHEHMHON WMJIM KOJIBIIEBOU
¢dopme. Ilpu BBemeHuMu B JHHEHHOW (opme KoHIbI ruaoBoii PHK moryt ObITh 3amuineHsbl
(HampuMep, OT 3K30HYKJICOJUTHYECKON Nerpajalfii) METOAAMH, U3BECTHBIMU CIEIHAINCTaM B
nanHO# obnactu. Ilponenyps! aMmruinduKaLUY, TaKUe KaK aMIUTH(UKALUS [0 THITY KaTSAIIEerocs
KOJIbLIA, TAK)K€ MOTYT OBbITh YCHEIIHO HCIIOJIb30BAaHbI, KaK MPOMUIFOCTPUPOBAHO B HACTOSIIEM
OTMCaHUU.

Ilepevrit cecmenm: nayeausaoujuil ce2meHm

[00105] IlepBblit cermMeHT TMAOBON HYKJIEHHOBOW KHCIOTHI (Hampumep, rugosoii PHK)
BKJIFOYAE€T HYKJEOTUAHYIO IOCJIENOBATEIBHOCTb, KOMIUIEMEHTAPHYIO IOCIEA0BATEIbHOCTH
(meneBoMy caiTy) LeJIeBOW HYKJICHHOBOH KHCJOTHI. J{pyruMu ClIOBaMu, HAIeUBAIOIIUI
CerMEHT TUAOBOH  HYKJIEHMHOBOM  Kuciorel  (Hampumep, rumosoii PHK)  moxer
B3aUMOJEHCTBOBaTh C LEJNIEBOM HykienHoBOW kucnoroit (Hanpumep, PHK, JIHK,
neyxuenoueynoit JIHK) cnemmduueckum ans  mocienoBaTenbHOCTH — 00pa3soM  IMyTeM
ruOpunuzatmu ~ (T.e.  cmapuBaHusi ~ ocHoBaHuWil). Takum  oOpa3oM,  HyKIEOTHUOHAs
MOCJIEIOBATEIbHOCTh HALEJIUBAIOIIETO CETMEHTa MOXET MEHATHCSI U MOXKET ONPENessiTh
MECTOIIOJIO)KEHNE B LIE€JEeBOH HYKJIEHHOBOH KHCJIOTE, B KOTOPOM OYyAyT B3aMMOIEHCTBOBAThH
I'HAOBasi HyKJenHoBas kuciora (Hanpumep, runosas PHK) u nenesas HykienHOBasi KUCIOTA.
HanenuBarommii CerMeHT TMIOBOW HYKJIEMHOBOW KHUCHIOTHI (Hampumep, runosoit PHK) moxer
ObITh MOAUGULIMPOBAH (HAPUMEP, METOIAMHU '€HHOW WH)KEHEPUH) JUTsi THOPUIU3ALIUH C JIFOOOH
TpeOyeMoii MoCIeIOBaTeIbHOCTHIO (LIEJIEBBIM CANTOM) B IIEJIEBOH HYKJICHHOBOH KHUCJIOTE.

[00106] HauenuBarommii CerMEHT MOXKET HMEThb JIUHY OT 12 HykimeotuaoB no 100
HYKJIEOTUIOB. HyKJI€OTHIHAsT TOC/IeNOBaTEeNbHOCTh (HALEIUBAIOINAS MOCIEOBATEIBHOCTD,
TAK)K€ Ha3blBa€Masi T'MIOBOH MOCIENOBATEIBHOCTBIO) HALENUBAIOIIEr0 CErMEHTa, KOTOPBIHA
SIBJIIETCSI KOMIUIEMEHTAPHBIM HYKJIECOTUIHOH MOCIENOBATENIbHOCTH (LIEIEBOMY CaNTy) LIEJIEBOH
HYKJIEMHOBOW KHCJIOTBI, MOKET UMeTh JIMHY 12 HykimeotunoB (HT) win Oonee. Hampumep,
HALEJIMBAIOINAsl  MOCJIENOBATEBHOCTD  HALICNMBAKOLIErO  CErMEHTA, KOTOPBIA  SIBISETCS
KOMIUIEMEHTAPHBIM LIEJIEBOMY CAWTy LEJIEBONW HYKJIEMHOBOW KUCJOTBI, MOKET UMETh JJIUHY 12
HT win Oosee, 15 Ht wnu Oogee, 17 HT unu 6osee, 18 HT wu Oosee, 19 HT unu Oonee, 20 HT WK
oouee, 25 ut unu 6onee, 30 HT uau Oonee, 35 HT wnu Oojee unu 40 HT.

[00107] IIpoLeHT KOMIUIEMEHTAPHOCTH MEXAY HALEJUBAIOIIEH MOCIEA0BATENIbHOCTHIO
(T.e. THIOBOM IMOCIIENOBATENPHOCTBIO) HALICJIUBAIOLIETO CErMEHTA U IIEJIEBBIM CANTOM LEeNeBOMH

HYKJIEMHOBOM KHCJIOTBI MOXeET COCTaBJsiTh 60% wnu Oonee (Hanpumep, 65% wumm 6omnee, 70%
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unu oonee, 75% wnu 6onee, 80% unu Oonee, 85% wnu 6onee, 90% unu 6oaee, 95% wunu Gonee,
97% wumn Gonee, 98% wnu OGonee, 99% wim Gonee wim 100%). B HekOTOpBIX BapHaHTax
OCYLIECTBJICHUS] MPOLEHT KOMIUJIEMEHTAPHOCTH MEXAY HALENUBAKOLIEH MOCIEA0BATEIbHOCTBIO
HALEJIUBAIOIIEr0 CerMEHTa U LEJIEBbIM CAaWTOM LEJIEBOM HYKJIEHMHOBOW KHMCJIOTHI COCTaBJISIET
100% B mpemenax CeMH CMEXHBIX OMIDKAWIINX K 5’-KOHIy HYKJIEOTHIOB LIEJIEBOTrO caiira
LEJEBON HYKJIEWHOBOM KHUCJOTBL. B HEKOTOpBIX BapuaHTax OCYINECTBICHHUsS MPOLIEHT
KOMIUIEMEHTaPHOCTH MEXYy HALEINBAOLIEH MOCIEA0BATENbHOCTHIO HALIEIUBAOILIETO CETMEHTA
U 1IeJIEBbIM CAHTOM LIEJIEBOI HYKJIEMHOBOW KHUCJIOTHI cocTaBisier 60% wnu 6osee B mpenenax 20
CMEXHBIX  HYKJIEOTHAOB. B HEKOTOpbIX  BapuaHTax  OCYLIECTBJICHUS  MPOLEHT
KOMILUIEMEHTAPHOCTH MEXy HALIEJIUBAIOLIEH MOCIE0BATEIbHOCTBI) HALIEIUBAOLIETO CETMEHTA
U LIeJIEBbIM CAlTOM LieNIeBOM HYyKJIEHHOBON KUCIOTHI cocTanisier 100% B mpenenax ceMHaaLaTH,
BOCEMHA/ILATH, MAEBSITHAALATA WIA JBAALUATH CMEXKHBIX ONMKaWMMUX K S'-KOHLEBBIX
HYKJICOTHIOB LIEJIEBOTO CalTa LENEeBON HYKJIEHMHOBOW KHCJIOTHI M 0% wuim Ooiee B OCTaIbHON
4acTU. B TakOM cilydae MOKHO CUMTATh, YTO HALICIUBAKOILIAS [TOCIEI0BATEIbHOCTD UMEET AJIUHY
17, 18, 19 unu 20 HyKI€0TUAOB, COOTBETCTBEHHO.

Bmopoii cecmenm: 6enox-cessvisaionuii cecmeHm

[00108] Benok-cBSI3bIBAIOIIMI CErMEHT THUAOBOH HYKJIEMHOBOH KHCJIOTHI (Hampumep,
runosoii PHK) B3aumopneiictyer (cBsispiBaercs) ¢ PHK-ynpasisiemoii sunonykeasoi. I'ngosas
HyKJIeMHOBasi kucjota (Hampumep, runosas PHK) Hampamisier CBA3aHHYIO 3HIOHYKJI€a3y Ha
ONPENEIEHHYI0 HYKJICOTHIHYK) IOCJIEeIOBAaTEIbHOCTD B LEJIEBOHM HYKJIEMHOBOW KHUCIOTE
(ueneBoM caiiTe) MOCPEICTBOM BBIIIECYIIOMSIHYTOIO HALIEIMBAIOLIET0 CErMEHTa/HalleTNBArOI el
NOCJIEIOBATENbHOCTH/THOBON TOCIEA0BATENHOCTH. benoK-CBA3bIBAIOIUN CErMEHT T'HI0BOMN
HYKJIEMHOBOW kucaoTel (Hampumep, rupgosoit PHK) comepskur nBa ydacTka HYKJIEOTHAOB,
KOMIUIEMEHTapHBIX Apyr apyry. KomruiemeHTapHble HYKJIEOTHIBI OEIOK-CBA3BIBAIOLIETO
cerMeHTa ruOpuan3yroTcs ¢ oOpasoBanuem aymiekca asyxuenodedHoit PHK (quPHK).

Oounapuvie u 080iiHbIE 2UO0BbIE HYKIEUHOBIE KUCTIONbL

[00109] [BoiiHas ruaoBas HyKJIeuHOBas kuciaota (Hanpumep, runosas PHK) cocrout u3
ABYX OTAEJBbHBIX MOJEKYJ HYKJIEHMHOBON KUCIOTHI. Kaxkaas us AByX MOJEKYJ pacCMaTpUBaeMON
JIBOWHOW T'HIOBOH HYKJIEMHOBOW KHCIOTHI (Hampumep, ruposoii PHK) comepxwur yuactok
HYKJIEOTHIOB, KOMIUIEMEHTAPHBIX APYT APYTY, TAKOH, UTO KOMILIEMEHTapHbIE HYKJIEOTHABI ABYX
MOJIEKyJT TUOPUAU3YIOTCS ¢ oOpa3oBaHWeM nymiekca jasyxuenodeuHoir PHK  Genok-
CBS3BIBAIOLIErO CErMEHTA.

[00110] B HeKOTOpBIX BapUaHTaX OCYIIECTBIIEHUS AYIUIEKC-O0OpPa3yIOIMUH CEerMeHT
akTuBaropa sieysieTcst Ha 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98%, 99% wunu Gonee
uneHTudHbiM win Ha 100% wuneHTUYHBIM OAHOW w3 Moyiekya aktuBaropa (TpakpPHK,
tracrRNA), npuBeieHHBIX B MEKIyHApOAHBIX 3asBKax Ha mateHT NeNe PCT/US2016/052690 u
PCT/US2017/062617, unu ero KOMILUIEMEHTY, Ha y4acTKe, COCTOsIIIEM 13 8 min Ooiee CMEKHBIX
HYKJIeOTU0B (Hampumep, 8 wmnm Oosee CMEXHbIX HYKI€oTHAOB, 10 mim Oonee CMEXHBIX
HYKJIEOTHIOB, 12 mim OoJiee CMEXHBIX HYKJIEOTHIOB, 15 nian Gojiee CMEXKHBIX HYKJIEOTHIOB HIIH

20 unu OoJyiee CMEKHBIX HYKJICOTHIIOB).
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[00111] B HekOTOpBIX BapUaHTaX OCYLIECTBJICHUS AYIUIEKC-OOpPa3yIOIMUN CErMeHT
taprerepa (targrter) sisisiercst Ha 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98%, 99% wnu
Oonee mneHTHUHBIM MWK Ha 100% WAEHTHYHBIM OJHOW M3 LIEJNEBBIX IOCIEIOBATENBbHOCTEMN
(xpPHK, crRNA), mpuBeneHHbIX B  MEXIyHApOAHBIX 3asBKax Ha maTeHT NeNe
PCT/US2016/052690 u PCT/US2017/062617, nnu ee KOMILJIEMEHTY, Ha y4acTKe, COCTOSIIIEM U3
8 nim Oosiee CMEXKHBIX HYKJIEOTHIOB (Hampumep, 8 miu 0ojiee CMEXHBIX HYKJIeOTUAoB, 10 min
Oonee CMEXHBIX HYKJICOTHIOB, 12 min Oojiee CMEKHBIX HYKJIEOTUAOB, 15 mnn Gosee CMEKHBIX
HYKJIeoTU10B 1iu 20 mim 6osiee CMEKHBIX HYKJIEOTHIOB).

[00112] [lBoitHasi rumoBasi HyKJIeMHOBas KucjioTa (Hampumep, rumosas PHK) moxer
ObITh paspaboraHa st oOecredeHus: KOHTPONUpPyeMoro (T.e. 3aBHCUMOIO OT YCJIOBHIA)
CBSI3bIBAHHUS Taprerepa ¢ akTuBatopoM. Ilockonbky nBOIHas rumoBas HYKJIEHMHOBAsl KUCJIOTA
(manmpumep, rumoBass PHK) He paOoraer, ecnu akTHBaTOp M Taprerep He CBS3aHBI B
¢yHkunoHampHBIA KoMIUieke ¢ Cas9, nBoiiHas THOOBasi HYKJIEHHOBAas KUCJIOTa (HAIpPUMED,
rugosass PHK) moker ObITh uMHAyHHMpyeMOW (HampuMep, HHIYLIUPYEMOH JIEKapCTBEHHBIM
BEIIIECTBOM), T€HEPUPYST HHAYLHUPYEMYIO CBSI3b MEXKAY aKTUBATOPOM M TaprerepoM. B kauectse
OJHOTO HEOTPAHWYMBAOLIETO NpUMepa U PEeryJupoBaHUs (T.€. YNpPaBJIEHUs) CBSI3bIBAHUS
aKTUBATOpa C TaprerepoM MoryT ucnoib3osarbes PHK-anrameprr. COOTBETCTBEHHO, aKTUBATOP
W/WJIK TapreTep MOTYT BKJIIOUYATh MOCIEN0BaTeIbHOCTD antamepa PHK.

[00113] Anrameps! (Hanpumep, anramepsl PHK) n3BecTHbI B 1aHHOM 001aCTH U OOBIMHO
NPEACTABISIIOT COO0M CHHTETUYECKYIO Bepcuto pudonepektodaress. Tepmunsl «PHK-antamep»
U «pHOOMEpEeKNIIoYaTeNby HCHOJb3YIOTCS B HACTOALIEM ONHCAHUU  B3aHMO3AMEHSEMO,
OXBAaTbIBasl KAK CUHTETUYECKHUE, TaK U NPUPOJHBIE MOCIEN0BATENbHOCTH HYKJIEHMHOBBIX KHUCJIIOT,
KOTOpbIe O0ECNeunBalOT HHAYLHPYEMYIO pPEryJsLUI0 CTPYKTYphl (M, CIEeJOBATENbHO,
AOCTYIIHOCTh ~ KOHKPETHBIX  IOCJIEOBATEIbHOCTEH) MOJIEKYJbl HYKJIEHHOBOH  KHCJIOTBI
(manpumep, PHK, rubpuna [IHK/PHK u T.11.), yactsto kotoporo onu siisitorcst. PHK-anrameper
OOBIYHO COZEPIKAT MOCIENOBATEIBHOCTh, KOTOPAsi CKJIAJbIBAETCS B OMPEINENEHHYI CTPYKTYpPY
(HampuMep, LIMHIIBKY), KOTOpas CIEeHU(PUUECKH CBS3bIBAECTCS C KOHKPETHOM JIEKAPCTBEHHBIM
BEIIECTBOM (HampuMep, Majoil MoJieKyioit). CBsi3bIBaHHE JIEKAPCTBEHHOTO BEIIECTBA BHI3bIBAET
CTPYKTypHOE u3MeHeHue B ykianke PHK, uro u3meHsier CBONCTBa HYKJIEMHOBOW KHCJIOTBI,
YaCThIO KOTOPOH sIBJIIETCS anTamep. B kauecTBe HEOrpaHMYUBAKOIINX MPUMEPOB: (1) aKTUBATOP
C anTaMepoM HECIOCOOEH CBS3bIBATHCSA C POACTBEHHBIM TApreTepOM, €CIIH arnTaMep He CBS3aH
COOTBETCTBYIOLIMM JIEKAPCTBEHHBIM BeLIeCTBOM, (il) Taprerep ¢ anrtaMepoM HecrnocoOeH
CBSI3bIBATBCS C POJCTBEHHBIM AaKTHUBATOPOM, €CJIM alTaMep He CBsI3aH COOTBETCTBYIOLIUM
JIEKapCTBEHHBIM BEINECTBOM; M (il1) Taprerep W aKTHBATOP, KAKABIH M3 KOTOPBIX COIAEPIKHUT
pa3HbIe anTaMephbl, CBA3BIBAIOIINE Pa3HbIE JIEKAPCTBEHHBIEC BELIECTBA, HECTIOCOOHBI CBSI3bIBATHCS
APYT € APYTOM, €CIM HE MPHUCYTCTBYIOT 00a JIEKAPCTBEHHBIX BellecTBa. Kak Moka3aHO B 3THX
npuMepax, ABOWHAS THAOBas HyKJIeWHOBas kuciora (Hampumep, ruposas PHK) moxer ObiTh
CKOHCTPYHPOBaHA TAKMM 00pa3oM, 4TOObI OHA ObLTa HHIYLUPYEMOH.

[00114] Tlpumepsl anTtamMepoB H puOONEpeKIrOYaTeIel MOXXHO HAWTH, HANpUMEDP, B:
Nakamura et al., Genes Cells. 2012 May; 17(5):344-64; Vavalle et al., Future Cardiol. 2012
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May; 8(3):371-82; Citartan et al., Biosens Bioelectron. 2012 Apr 15; 34(1):1-11; and Liberman
et al., Wiley Interdiscip Rev RNA. 2012 May-Jun; 3(3):369-84; Bce BKJIFOUEHBI B HACTOsIIEE
ONMCAaHUE BO BCEH CBOEH MOJIHOTE MOCPEACTBOM CChUIKH.

[00115] Heorpanuuusarolye npuMepbl HyKJIE€OTUIHBIX MTOCIEA0BATEIbHOCTEN, KOTOPBIE
MOTyT OBbITh BKJIFOYEHBI B ABOHHYIO T'MIOBYIO HYKJIEMHOBYIO KHCJIOTY (Hampumep, T'MAOBYIO
PHK), mpencraBneHsl B MexayHaponmHbIXx 3asBkax Ha mateHT NeNe PCT/US2016/052690 u
PCT/US2017/062617, a Taxke BKJIIOYAIOT UX KOMIUIEMEHTBI, KOTOPbIE MOTYT THOPHAN30BATHCS
¢ oOpazoBaHUEeM OeJTOK-CBSI3bIBAIOIIETO CErMEHTA.

[00116] PaccmaTtpuBaemasi onwHapHas THIOBas HYKJIEUHOBas KHUCJIOTa (Hampumep,
rugosas PHK) conmepxuT nBa y4acTka HYKJIEOTHAOB (MOTOOHO «Taprerepy» M «aKTHBATOPY»
IBOWHOW THIOBOH HYKJIEMHOBOH KHCJOTBI), KOTOPBIE KOMIUIEMEHTAPHBI Ipyr APYTY,
ruOpUAN3yIOTCS ¢ oOpasoBanueM nyruiekca npyxuenodeunon PHK (mymexca nuPHK) Genok-
CBSI3BIBAIOIIETO CErMEeHTa (YTO MPHUBOAMT K OOPAa30BAHUIO CTPYKTYPBI CTEPIKEHB-TIETIS) U
KOBQJIEHTHO CBSI3BIBAIOTCS TIOCPEACTBOM MPOMEKYTOUHBIX HYKJICOTHAOB (IMHKEPOBY WIIN
«JIMHKEPHBIX ~HYKJIEOTHAOB»). Takum oOpazom, paccMaTpuBaemass OIWHApPHAs THIOBas
HYKJIEMHOBasi KucioTa (Hampumep, oguHapHas rupoBas PHK) moxer conmepkats Taprerep u
aKTUBATOpP, K&XKIOBIH M3 KOTOPBIX HMEET IyIUIeKC-0OpasyIoIIUil CerMeHT, TIAe AyIUIeKC-
oOpasyroIimue CerMeHThl Taprerepa W aKTHBaTOpa THOPUAM3YIOTCA APYyr C APYroM C
obpazoannem nayriekca nuPHK. Taprerep m akTuBaTOp MOTYT OBITH KOBAJIEHTHO CBSI3aHBI
yepe3 3’-KOHeLl Taprerepa M 5’-KOHELl aKTUBaTOpa. AJIbTEPHATUBHO, Taprerep M aKTUBATOP
MOTYT OBITh KOBAJIEHTHO CBsI3aHbI uepe3 5’ -KOHell Taprerepa 1 3’ -KOHel akTHBATOPA.

[00117] JIunkep onuHapHON I'MAOBON HYKJIEMHOBOW KHMCIOTHI MOXKET UMETh JUIMHY OT 3
HykJieoTHa0oB 10 100 HykiaeotunoB. B HEKOTOpPBIX BapuaHTax OCYILECTBICHMs JIMHKEP
OIMHAPHOW THIOBOM HYKJIEWHOBOW KHCHIOTHl (Hampumep, rupoBoii PHK) cocraBnser 4
HYKJIEOTH/A.

[00118] Tunuynass omuHApHAs THAOBAas HYKJIEHMHOBAas KHUCIOTA (HAIpUMep, THAOBas
PHK) comep:kuT nBa KOMIUIEMEHTAPHBIX Y4YacTKa HYKJIEOTHIOB, KOTOpble TMOPUIAM3YIOTCS C
obpaszoBannem nayriekca AUPHK. B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUS OJUH M3 JIBYX
KOMIUIEMEHTapHbIX YYaCTKOB HYKJIEOTUAOB OAMHAPHOW THUAOBONH HYKJIEWHOBOW KHCIOTHI
(mampumep, ruposoit PHK) (wmu JIHK, kommpyromieit 3ToT y4yactok) siBisiercs Ha 60%, 65%,
70%, 75%, 80%, 85%, 90%, 95%, 98%, 99% wunu Oonee uaeHTHuHbIM uau Ha 100%
UJICHTHYHBIM OJHOW W3 MoJjekyn aktusaropa (TpakpPHK), mpuBeneHHbIX B MeXKIyHApOIHBIX
3asiBkax Ha mateHT NeNe PCT/US2016/052690 u PCT/US2017/062617, wnu ero KOMIUIEMEHTY, B
npenenax ydacTKa, COCTOSIIero u3 8 wim Oojiee CMEXHBIX HYKJIEOTHIOB (Hampumep, 8 wmiu
Oonee cMEXHBIX HYKJIEOTHIOB, 10 mmu Oojiee CMEKHBIX HYKJICOTUAOB, 12 min Oosee CMEXHBIX
HYKJIEOTHIOB, 15 wnm Oojiee CMEXKHBIX HYKJIeoTHAOB win 20 wujmum 0Oojiee CMEXKHBIX
HYKJICOTHJIOB).

[00119] B HekOTOpBIX BapuaHTaxX OCYINECTBJEHHUS OAWH U3 ABYX KOMILIEMEHTAPHBIX
YUYaCTKOB HYKJIEOTHJIOB OJMHAPHOHN I'MAOBONM HYKJIEUHOBOH KUCIOTHI (Hanpumep, runosoii PHK)
(mwmun IHK, xonmpyromeit 3TOT y4actok) siisiercs: Ha 60%, 65%, 70%, 75%, 80%, 85%, 90%,
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95%, 98%, 99% wnu Oosiee uaeHTHYHbIM Min Ha 100% HAEHTHYHBIM OJHOM M3 IEJIEBBIX
nocnenosatenbHocTel (kpPHK), mpuBeneHHBIX B MEXKIYHAPOAHBIX 3asBKaX Ha maTeHT NoNe
PCT/US2016/052690 u PCT/US2017/062617, unn ero KOMIUIEMEHTYy, B Mpeaejiax ydacTka,
cocrosero u3 8 wiau Oonee CMEXHBIX HYKJIEOTUAOB (Hampumep, 8 wmim Oojee CMEXKHBIX
HyK;1eoTuzioB, 10 nam Gojiee CMEKHBIX HYKJICOTHIOB, 12 min Gonee CMEXHbBIX HYKIEOTHIOB, 15
win OoJiee CMEXKHBIX HYKJIEOTH0B min 20 mu 0ojiee CMeXKHBIX HYKJIEOTHIOB).

[00120] B HexOTOpBIX BapHaHTaX OCYLIECTBJIEHUS ONUH U3 JIBYX KOMIUIEMEHTAapPHBIX
YYaCTKOB HYKJICOTHIOB OJMHAPHOIN T'MAOBOM HYKJIEUHOBOH KUCIOTHI (Hanpumep, runosoii PHK)
(wmu JTHK, xonupyromeii 3TOT y4actok) seisiercs: Ha 60%, 65%, 70%, 75%, 80%, 85%, 90%,
95%, 98%, 99% wunmu Oonee wuneHTHYHbIM win Ha 100% WIEHTHYHBIM OJHOM U3
nocienosarenbHocTel Taprerepa (kpPHK) mimu nocnenosatensHocTelt akTuBaropa (TpakpPHK),
NPUBENEHHBIX B MEXIYHAPOMHBIX 3asBkax Ha mateHT NeNe PCT/US2016/052690 wu
PCT/US2017/062617, nnu X KOMILUIEMEHTY, B Mpeaeax y4acTKa, COCTOsIIero u3 8 wim Oonee
CMEXHBIX HYKJIEOTHAOB (Hampumep, 8 wmnm Oosee CMEXHbIX HyKiIeoTHnoB, 10 wmm Oonee
CMEXHBIX HYKJIEOTHAOB, 12 wmim Oonee CMEXKHBIX HYKJIEOTUAOB, 15 wmim Oonee CMEXKHBIX
HyKJIeoTu10B 1iu 20 nim 6osiee CMEKHBIX HYKJIEOTHAOB).

[00121] CooTBeTCTBYIOLIE POACTBEHHBIE APl TAPTETEPOB U AKTUBATOPOB MOTYT OBITH
OlpesieNieHbl ¢ MOMOLIbI PYTHHHBIX MpOLEAYyp, NPUHMMAas BO BHUMAaHHE Ha3BaHUE BHUIA U
cnapuBaHue ocHoBaHui (s ayrutekca AuPHK Genmok-cBssbiBaromero nomeHa). B cocrase
IBOWHOM IMIOBOI HYKJIEMHOBOW KUCIOTHI (Hanpumep, runosoit PHK) mwnu B cocraBe oquHapHOH
T'MAOBOH HYKJIEMHOBOH KucioTel (Hampumep, rupoBoii PHK) moxer mcmonbzoBatbest moOast
napa akTUBaTOp/Taprerep.

[00122] B HekoTOpbIX BapuaHTax ocyluecTBieHus aktupatop (Hampumep, TpPHK,
TpPHK-nogoOHast monexyna M T.1.) IBOMHOW TI'MAOBOH HYKJIEMHOBOH KHCIJIOTHI (HAampuMep,
ruposoii PHK) (manmpumep, nsoiiHoi ruposoit PHK) wnm opnHapHO# runoBOil HyKIEHMHOBOM
kucioThl (Hanpumep, runoBori PHK) (Hanpumep, ogunapHoii rugosoit PHK) Brirouaer yyactok
HYKJIEOTHIOB ¢ 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98%, 99% wnu Gonee wiu 100%
UJICHTHYHOCTH TIOCJIEOBATENIbHOCTH C MoOJIeKysoi aktuBaropa (tpakpPHK), onmcanHol B
MeEXKIyHAapOIHbIX 3asiBkax Ha mareHTH NeNe PCT/US2016/052690 u PCT/US2017/062617, wnu
€ro KOMILUIEMEHTOM.

[00123] B HeKkoTOpbIX BapuaHTax oOCylIecTBieHUs aktusatop (Hampumep, TpPHK,
TpPHK-nonobHast mojexyna u T.J.) ABOWHON THIOBON HYKJIEMHOBOW KHCJIOTHI (Hampumep,
nBoriHoW rtupoBoil PHK) wnm omuHapHON THIOBOW HYKJIEMHOBOW KHCIOTHI (Hampumep,
onuHapHoi runosori PHK) Bkmowaer 30 mnu Gonee HykieotunoB (nt) (Hampumep, 40 wmmm
bonee, 50 wim 6onee, 60 wim Gonee, 70 wnu Gonee, 75 win Oonee HyKIEOTUIOB). B HEKOTOPBIX
BapuaHTax ocyuectsieHus akrusarop (Hanpumep, TPPHK, TpPHK-nonoOHas monekyna u T.1.)
IBOWHOM TMIOBOM HYKJIEMHOBOH KUCIOTHI (Hanpumep, nBoitHo#i rugosoit PHK) wnn onuHapHoi
T'MAOBOH HYKJIEMHOBOW KHCIOTBHI (Hampumep, oxauHapHOi ruposoii PHK) ummeer nnuny B
nuana3one ot 30 mo 200 HykieoTuaoB (nt).

[00124] benok-CB3bIBAIOIIMI CETMEHT MOXKET UMETh IuHY OT 10 10 100 Hyki1€0THI0B.
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[00125] Tak>ke B OTHOIIEHHUHU KaK paccMaTpUBaeMON OAMHAPHON T'MAOBON HYKJIEHHOBOM
KUCJIOThl (Hanpumep, oxuHapHoi ruposoii PHK), Tak um paccmarpuBaemoii 1BOMHOI rHI0BOM
HYKJIEMHOBOW KHCJOTBl (Hampumep, asoitHoW rupoBoit PHK), nymnexc nuPHK Genok-
CBSI3BIBAIOLIETO CETMEHTa MOXKET UMEeTh JUIMHY OT 6 map ocHoBaHui (11.0.) 1o 50 m.o. Ilpouent
KOMIUIEMEHTapHOCTH MEXTY HYKJIEOTUIHBIMU MOCJIeA0BATENbHOCTIIMH, KOTOpbIE
rubpunusyroTest ¢ odpasoBanuem aymiekca MUPHK Oenok-CBS3bIBalOLMIEr0 CErMEHTa, MOKET
coctaBisiTe 60% umu 6onee. Hanpumep, MpoOLEHT KOMILUIEMEHTAPHOCTH MEXKAY HYKJICOTHIHBIMH
MOCJIEIOBATEIBHOCTSIMHU, KOTOpPble THOPpUAM3YIOTCS ¢ oOpasoBanuem nyruiekca AuPHK Genok-
CBSI3BIBAIOLIEr0 CErMEHTA, MOYKET COCTaBIIATL 65% mim Oosee, 70% wnu 6oiee, 75% unu Ooee,
80% wunu Oosee, 85% unu 6onee, 90% wunu Oonee, 95% wunu Oonee, 98% unu Gonee, unu 99%
win Oonee (HampuMep, B HEKOTOPBIX BAPUAHTAX OCYIIECTBIEHHS MPUCYTCTBYIOT HEKOTOPBIE
HYKJICOTHJIBL, KOTOpPbIE HE THOPUAMZYIOTCS M, CJIEAOBATENIbHO, CO3MAIOT BBIMYKJIOCTb BHYTPH
aymiekca quPHK). B HEKOTOpBIX BapHaHTax OCYIIECTBJICHUS MPOLEHT KOMIUIEMEHTAPHOCTH
MEXAY HYKJICOTHIHBIMHU IOCIENOBATEIBbHOCTSIMHA, KOTOpPbIe THOPUAMZYIOTCS ¢ 0Opa3oBaHUEM
nymuiekca nuPHK Genok-cBszpiBaromero cermenra, cocrasisieT 100%.

Tubpuonvie 2uoo6wvie HyKICUHOBBIE KUCTONMBL

[00126] B HexoTOpBIX BapHaHTax OCYILIECTBIEHMs THI0Bas HYyKJEHMHOBas KUCIOTa
npencrasisier coboit ne monekynsl PHK (aBofinas runosast PHK). B HekoTophIx BapmaHTax
OCYIIECTBJICHUs] TUIOBasi HYKJIEWHOBAs KHUCJIOTa MpeAcTaBisieT codoil ogHy mosekyny PHK
(omunapnas rumosas PHK). B HeKOTOpBIX BapuaHTaxX OCYINECTBJICEHUS T'MAOBas HYKJIEHHOBAs
kuciora mnpexacrasisger coboit JHK/PHK rubpunnyro wmonekyny. B Takux BapuaHTax
OCYLIECTBIIEHHsI O€JIOK-CBSI3bIBAIOLINI CErMEHT I'MIOBON HYKJIEMHOBOI KHCJOTBI MPEACTAaBIISAET
coboit PHK u obpasyer nymuekc PHK. Takum obOpasom, aymiekc-oOpasyrolue CerMeHTHI
aKTHBATOpa U Taprerepa npenctaBisitoT codoit PHK. OnHako Haue MBarOLIMil CErMEHT THI0BOM
HYKJIEMHOBOW KHCJIOTHI MOkeT mnpexactasisith coboit JJHK. Taxum obpasom, ecnu JITHK/PHK
ruOpuaHass THOOBAas HYKJIEWHOBAsT KHUCJIOTA TNPEACTaBIsieT COOOW JBOWHYK THMIOBYIO
HYKJICHHOBYIO KHCJIOTY, MOJIEKYJIa «Taprerepay M sIBJIETCS THOPUAHON MOJIEKYJIOH (Hampumep,
HauenuBamuil cermeHT MoxkeT Obith JIHK, a oOpasyromuii AyIiekC CerMEeHT MOXET OBITh
PHK). B Takux BapuaHTax OCYLIECTBICHUS IyIUIEKC-OOPA3yIOIIMA CErMEHT MOJIEKYJIbI
«aKTUBaTOpay» MoxeT npeactasysaTb codoit PHK (Hanpumep, nns obpasosanus PHK-nymnekca ¢
AYIUIEKC-00pa3yIOIIMM CETMEHTOM LEJIEBOH MOJIEKYJIbI), B TO BPeMsI KaK HYKJIEOTH bl MOJIEKYJIbI
«aKTHBaTOpa», KOTOpPbIE HAXOMATCA 3a MpeneiaMh AYIUIEKC-00pa3yroIlero CerMeHTa, MOTYT
obiTh JIHK (B 3TOM ciiydae mMoJiekysia akTUBaTopa npeacTasisier codoit rudbpuanyro JJHK/PHK
MonekyJy) mu moryT ObiTh PHK (B 3TOM ciiydae monekynoii aktusatopa sisisiercst PHK). Ecim
JJHK/PHK rubpunnasi rugoBasi HYKJIEMHOBAsi KHUCJIOTa TNPEACTABIIET COOOW OJUHAPHYIO
T'MIOBYI0 HYKJIEMHOBYIO KHCJIOTY, TO HAaLENIMUBAKOLINKA cerMeHT MokeT Obith JIHK, myrmexc-
oOpasyrommue CEerMeHThl (KOTOpble COCTAaBIAIOT OENOK-CBA3BIBAIOIINN CErMEHT ORMHAPHON
TMAOBOH HyKJIEMHOBOW KucaoTel) MoryT Obitb PHK, wm Hykmeotwael 3a mpenenamu
HAIEJIUBAOIIETO U AyIuiekc-obpasyromiero cermeHToB MoryT ObiTh PHK mmn JTHK.

[00127] B HeKOTOpPBIX BapHaHTaX OCYLIECTBJIEHUS MOXET OBbITb HCIOJNIb30BaHA
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JIHK/PHK rubpuanasi rumoBasi HyKJI€HHOBAsI KUCJIOTA, HAPUMED, KOTAA LejieBast HyKJIeMHOBAs
kuciora npencrasisier coboit PHK. Cas9 obOsruno cBsizpiBaercst ¢ ruposoit PHK, koropas
ruOpunusyercs ¢ nenesoit JIHK, takum oOpasom obpasys aymiekc JJTHK-PHK B uenesowm caiite.
CrnenoBarenbHO, KOrha IieneBas HyKJIEMHOBas kuciora mnpencrtasiser coboit PHK, wmHornma
BbirogHO BocnpousBecTu aymuiekc JIHK-PHK B neneBom caifte, uCmonb3ys HalLEeNIUBArOLIUN
CerMeHT (IMAOBON HYKJIEMHOBOHM KHCJOTHI), KOTOpbIA mpexacrtasisier coboit JIHK, a me PHK.
OnHako, TOCKOJNBKY OENOK-CBSI3BIBAIOIIUII CErMEHT THIOBOH HYKJIEHHOBOH  KHCJIOTBI
npenctasisier coboii PHK-gyrekc, B HaleIMBAIOIIEM CErMEHTE TapreTEepPHON MOJIEKYJIOH
ssisiercst JIHK, a B nymuiekc-oOpasyrommem cermente - PHK. ['uOpunHbie rugoBble HyKJIEHHOBBIC
KHUCJIOTBI MOTYT CMellaTh cBs3biBaHHe (Cas9 B CTOPOHY CBSI3bIBAHUS C OJHOLIENOYEUHBIMU
LIEJIeBbIMH  HYKJIEHMHOBBIMM KHCJIOTAaMM B CpPaHEHHH C JABYXLENOYEUHBIMH II€JIEBBIMU
HYKJIEMHOBBIMU KHCJIOTaMH.

IIpumepul 2u008bIX HYKICUHOBBIX KUCTION

[00128] MoHO HCHONB30BaTh JIOOVIO THIOBYKO HYKJIEHHOBYIO KHUCIOTY. B maHHOU
00JIaCTH HM3BECTHO MHOTO PAa3JIMYHBIX THIIOB THIAOBBIX HYKJIEMHOBBIX KHCJIOT. BriOpanHas
THAOBas HYKJEHMHOBAas KHCJIOTA MOXKET OBITh COOTBETCTBYIOIIMM 00pa3oM cCmapeHa ¢
KOHKpeTHOH ucnonb3yemoit cucremoit CRISPR (Hanpumep, ¢ koHkpeTHOI ncnonb3yemoii PHK-
yIpaBisieMoi 3HAOHyKea3oi). Takum oOpa3oM, rumoBasi HyKJIEHHOBAsT KHUCJIOTa MOXKET OBITb,
HarpuMep, THAOBOM HYKJIEMHOBOH KHCIOTOH, coorBercTByroweil moboit PHK-ympasmsemoit
SHAOHYKJIea3e, PAaCKPBITON B HACTOSIIIIEM ONMUCAHHMH W U3BECTHOW B JaHHOU obyactu. [ mmoBbie
HykJenHoBble KuciaoTel u PHK-ympasnsemble 5HOOHyKJ€a3bl ONHUCAHbI, HANpUMeEp, B
MeXXTyHapoaHbIX 3asiBkax Ha mateHT NeNe PCT/US2016/052690 u PCT/US2017/062617.

[00129] B HekOTOpBIX BapuaHTaxX OCYIIECTBJIEHUS MOAXOASINAs T'MAOBas HYKJIEHHOBas
KHACJIOTA BKJIIOYAeT JBe OTnaenbHble Mousekyiabl PHK-nonunykneotuno. B HEKOTOpBIX
BAPUAHTAaX OCYLIECTBJIEHHUS MepBas U3 AByX OTAenbHBIX Mojekysl PHK-nonmnykieotunos
(axTHBATOp) COAEPXKHUT HYKJICOTHIHYIO MOCIEIOBATEIbHOCT, HMeroLyro 600% wumm Oonee
(Hampumep, 65% wnu 6onee, 70% wunu 6onee, 75% wunu 6onee, 80% wnu 6onee, 85% wunu Oonee,
90% wunu Gonee, 95% wnu Gonee, 98% wnu Gonee, 99% wunu Gonee uau 100%) UTEHTUIHOCTH
HYKJICOTUTHOM TOCJEOBATENIbHOCTH B MpeleNiax ydvacTka, cocrosimero u3 8 wmimm Oonee
CMEXHBIX HYKJIEOTHAOB (Hampumep, 8 wnm Oosee CMEXHbIX HyKiIeoTHnoB, 10 wmm Oonee
CMEXHBIX HYKJIEOTHAOB, 12 wim Oosee CMEXKHBIX HYKJIEOTUAOB, 15 wmim Ooyiee CMEXKHBIX
HykjeotunoB win 20 wnm Oonee CMEXHBIX HYKJICOTHIOB), C JIIOOOW M3 HYKIJICOTHIHBIX
MOCJIEIOBATEIbHOCTEH, PACKPBITBIX B  MEXKIYHApPOAHBIX 3asBKax Ha mnarteHT  NelNe
PCT/US2016/052690 u PCT/US2017/062617, unu ee KOMILJIEMEHTOM. B HEKOTOPBIX BapUaHTaxX
OCYILIECTBIIEHHsI BTOpas M3 JBYX OTAENbHBIX MousieKysn mnoiuHykieotnnos PHK (taprerep)
COIEPKUT HYKJICOTUAHYIO MOCIEAOBATEIBHOCT, uMerolnyo 60% wmu 6osnee (Hampumep, 65%
unu oonee, 70% wunu 6onee, 75% unu 6onaee, 80% wnu 6onee, 85% wunu 6oaee, 90% wunu Oonee,
95% wnu 6onee, 98% wm Gonee, 99% wunn Oonee unmu 100%) MOEHTUYHOCTH HYKJICOTHIHOMN
MOCJIEIOBATEIbHOCTH B MpEJIeNiaX y4acTKa, COCTOALIETO 13 8 miu 0oJiee CMEXHBIX HYKJICOTHIOB

(Hampumep, 8 unu 6oJee CMeXKHBIX HYKJICOTU0B, 10 min 60Jee CMeXHBIX HYKJICOTUIOB, 12 uimu
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Oojiee CMEKHBIX HYKJIEOTUHOB, 15 mnmm Oonee CMexHBIX HykiaeoTuaoB wiu 20 wnu Oonee
CMEXHBIX HYKJICOTHIOB), C JIFOOOH W3 HYKJIEOTHAHBIX IOCJIENOBATEIbHOCTEH, PACKPBITHIX B
MexXIyHapoaHbix 3asBkax Ha mateHT NeNe PCT/US2016/052690 u PCT/US2017/062617, unu ee
KOMILIEMEHTOM.

[00130] B HekOTOpBIX BapuaHTaxX OCYIIECTBJIEHHUS MOAXOASINAs T'MAOBAas HYKJIEHHOBas
KHCJIOTa TPeCTaBisieT co0oi nonunykiaeorun enuanunoin PHK u cogepxur nepsyro u BTOPYIO
HYKJICOTUIHYIO TOCJIEA0BATENIbHOCTH, uMerolne 60% wunu 6osee (Hanpumep, 65% wunu Goree,
70% wunu 6onee, 75% unu 6onee, 80% wnu Oonee, 85% wunu 6onee, 90% unu 6onee, 95% wunu
Oonee, 98% wnu Oomnee, 99% wnu Oonee wnnm 100%) HMASHTUYHOCTH HYKJICOTHIHON
NOCJIEIOBATEILHOCTH B MpEeNiaX y4acTKa, COCTOAIIETO U3 8 miu 0ojee CMEXKHBIX HYKJIEOTHIOB
(Hampumep, 8 unu O6ojiee CMEKHBIX HYKJICOTUI0B, 10 min 60jIee CMeKHBIX HYKJICOTUIOB, 12 uiu
Oojiee CMEKHBIX HYKJIEOTUHOB, 15 wmnm Oosnee CMexHBbIX HykjiaeoTuaoB wiu 20 wiu Oonee
CMEXHBIX HYKJICOTHAOB), C JFOOOH M3 HYKJIEOTHIHBIX IOCIEIOBATEIBHOCTEH, NMPUBEIEHHBIX B
MeXKIyHapOaHbIX 3asiBkax Ha mateHT NeNe PCT/US2016/052690 u PCT/US2017/062617, wnu ee
KOMILJIEMEHTOM.

[00131] B mekoTtopeix BapuaHTax ocyuiectsieHus rugosas PHK mnpencrasisier coboit
rugosyio PHK Cpfl w/unmu Cas9. I'mposas PHK Cpfl w/unu Cas9 moxer uMers oO1Iyr0 ATHHY
ot 30 mykaeorunos (Ht) 1o 100 HT, HampumMep, ot 30 HT 10 40 HT, oT 40 HT 10 45 HT, OT 45 HT
1o 50 Ht, ot 50 HT A0 60 HT, oT 60 HT Mo 70 HT, oT 70 HT A0 80 HT, OoT 80 HT 10 90 HT Unu ot 90
HT 10 100 HT. B HekoTopsix BapuanTax ocymectsienus runosas PHK Cpfl w/umu Cas9 umeer
obmyro nuHy 35 HT, 36 HT, 37 HT, 38 HT, 39 HT, 40 HT, 41 HT, 42 HT, 43 HT, 44 HT, 45 HT, 46 HT,
47 wur, 48 ur, 49 "Hr wm 50 vHT. I'ngoBas PHK Cpfl w/umm Cas9 MokeT BKIHOYATh CErMEHT,
CBSI3bIBAIOLIHI LIEJIEBYIO HYKJIEMHOBYIO KHCIIOTY, U IyTJIEKC-00Pa3yoLINil CErMEHT.

[00132] CermeHT, CBA3BIBAIOIINI LIEJIEBYI0 HYKJIEHHOBYIO kucnoty, runosoit PHK Cpfl
w/unu Cas9 moxxer umeTh AnuHy ot 15 1o 30 Hr, Hanpumep, 15 Hr, 16 HT, 17 HT, 18 HT, 19 HT,
20 nykneotunos, 21 HT, 22 Ht, 23 HT, 24 HT, 25 HT, 26 HT, 27 HT, 28 HT, 29 HT unu 30 HT. B
HEKOTOPBIX BapUaHTAX OCYLIECTBJIEHUS CETMEHT, CBS3BIBAIOLIUN LEJIEBYIO HYKJIEHHOBYIO
KHCJIOTY, HuMeeT [iuuHy 23 HT. B HEKOTOpbIX BapuUaHTax OCYLIECTBJICHUS CETMEHT,
CBSI3BIBAIOLIMI LIEJIEBYIO HYKJIEMHOBYIO KHUCJIOTY, UMeeT JIMHY 24 HT. B HeKOTOpBIX BapuaHTax
OCYLIECTBJIEHUS] CETMEHT, CBS3bIBAIOLINI LIENEBYI0 HYKJIEMHOBYIO KHUCIIOTY, UMEET AJIUHY 25 HT.

[00133] CermeHT, CBSI3bIBAIOLINI LIEIEBYI0 HYKJIEUHOBYIO Kucioty, rugosoit PHK Cpfl
w/mwm Cas9 wmoxer wumers 100% KOMIUIEMEHTAPHOCTH C COOTBETCTBYIOINEH JITMHON
MOCJIEIOBATEIbHOCTH LIEJIEBON HYKJIEUHOBOM KUCIOTHI. Hanenusaromuil CEerMeHT MOXKET UMEThb
MeHee 100% KOMIIJIEMEHTapHOCTH C COOTBETCTBYIOLIEH NJIMHON MOC/IEA0BATENbHOCTH LIENIEBOM
HYKJIEMHOBOW KUCJIOTHI. Hampumep, CErMeHT, CBA3BIBAIOIINUN LIENEBYI0 HYKJIEHMHOBYIO KUCJIOTY,
rugoBoirt PHK Cpfl w/mmu Cas9 mosker umers 1, 2, 3, 4 unm 5 HYKICOTHUIOB, KOTOPbIE HE
KOMILUIEMEHTapHbl TMOCJIEAOBATEIbHOCTU LEJIEBONM HYyKJIEHMHOBOW KuCIOThl. Hampumep, B
HEKOTOPBIX BAapUAHTaX OCYILIECTBJIECHUS, B KOTOPBIX CEIMEHT, CBS3BbIBAIOLIUN LEJIEBYIO
HYKJIEUHOBYIO KHUCJOTY, MMEET JUIMHY 25 HyKJIEOTUIOB, M IOCJIEN0BAaTEIbHOCTb LIEJIEBOU

HYKJIEUHOBOU KUCJIOTBI UMEET JUIMHY 25 HYKJIE€OTUAOB, B HEKOTOPBIX BAPUAHTAX OCYLIECTBICHUS
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CETMEHT, CBSI3bIBAIOIININ LIENEBYI0 HYKJIEHHOBYIO KUCHIOTY, uMeeT 100% KOMIJIEMEHTapHOCTHU C
NOCJIEIOBATENbHOCTBIO LIEIEBOM HYKJIEMHOBOM KHCIOTHI. B kadecTBe apyroro mpumepa, B
HEKOTOPBIX BAapUAHTaX OCYINECTBJIEHUS, B KOTOPBIX CEIMEHT, CBS3bIBAIOLIUI LIENEBYIO
HYKJIEMHOBYIO KHCJIOTY, HUMeEeT UIMHYy 25 HyKJIE€OTHI0B, U MOCJIEI0BATEIbHOCTb LIEJIE€BOMN
HYKJIEMHOBOW KHMCJIOTBI UMEET JJIMHY 25 HyKJI€OTU0B, B HEKOTOPbIX BAPUAHTAX OCYILECTBICHHUS
CETMEHT, CBSA3BIBAIOLIUN LIEJEBYI0 HYKJICHMHOBYH) KHUCJIOTY, UMeeT | HEKOMIUIEMEHTapHbIN
HYKJIEOTHA M 24 KOMIUIEMEHTApHBIX HYKJIEOTHAA C MOCIEAOBATEIbHOCTBIO LEJNEBON
HYKJIEUHOBOM KHCIIOTBI.

[00134] HQynnekc-obopasyromuii cerment rupoBoit PHK Cpfl w/umu Cas9 moxker umeThb
IuHy OT 15 HT 1o 25 Hr, HanpuMmep, 15 Hr, 16 HT, 17 HT, 18 HT, 19 HT, 20 HT, 21 HT, 22 HT, 23
HT, 24 HT WM 25 HT.

[00135] B HeKOTOpBIX BapUaHTaX OCYIIECTBIIEHUS AYIUIEKC-O0Pa3yIOIUN CErMeHT
rugoBoii  PHK  Cpfl wmoxxer comepkaTb HYKJICOTHIHYKO  IIOCJIEAOBATENIBHOCTD 5 -
AAUUUCUACUGUUGUAGAU-3".

Jlononnumensneie snemenmot

[00136] B HexoTOpBIX BapHaHTax OCYILIECTBIEHMs] THI0Bas HYyKJEHMHOBas KUCIOTa
(manpumep, rugosast PHK) BkIIFO4aeT MOMONHUTENBHBIA CETMEHT WJIM CETMEHTHI (B HEKOTOPBIX
BapUaHTax OCYLIECTBJIEHUs Ha 5'-KOHILIE, B HEKOTOPBIX BapHaHTaX OCYLIECTBJIEHUs Ha 3'-KOHLIE,
B HEKOTOPBIX BapHAHTAX OCYINECTBJIEHUs MO0 Ha S', MO0 Ha 3'-KOHIIE, B HEKOTOPBIX BapUAHTAX
OCYILIECTBIIEHHsI BCTPOEHHbIE B IIOCIEAOBATENBHOCTh (T.. He Ha S5'- w/uimm 3'-KOoHLE), B
HEKOTOPBbIX BapHUaHTaX OCYLIECTBJIEHUS Kak Ha S5'-KOHLle, Tak U Ha 3'-KOHIE, B HEKOTOPBIX
BapUAHTax OCYIIECTBJIEHUs BCTPOEHHbIE M Ha S'-koHue wu/mmm 3'-koHuUe u T.4.). Hampumep,
NOAXONALINHM  JOMOJHUTENbHBII CErMEHT MOXeT BKIoYaTb S’-konm  (Hampumep, 7-
MeTIIITYaHuIaTHbIN k31 (m7Q)); 3’-nonuageHmInpoBanHbiil XBocT (T.e. 3’-monu(A) XBOCT),
HIOCJIEIOBATENIbHOCTh prOO3uMa (HampuMmep, [Is oOecleueHHsi CaMOpacCLIeIUIeHUs] THUIOBOM
HYKJIGUHOBOM KHCJIOTBI WJM KOMIIOHEHTa THJIOBOM HYKJIEMHOBOH KHCJIOTBI, Harpumep,
Taprerepa, aKkTUBATOpa W T.JA.); TMOCJENOBATENbHOCTh pHOONEpeKoUaTes (Hampumep, s
obecrieyeHus1 peryupyeMon CTaOUIbHOCTH W/HIIH PEryJHpPyeMON JTOCTYHMHOCTH JUJIsi OEJKOB U
OeJIKOBBIX KOMIUIEKCOB), TMOCJIENOBATEIbHOCTb, KOTOpas oOpasyer nyruiekc AuPHK (t.e.
IIMAIBKY));, TOCIEeNOBATEIbHOCTh, KOTOpas HaueneHa Ha PHK B cyOkieToyHOM ydacTke
(Hampumep,  sAApe, MHUTOXOHAPHAX, XJIOPOIUIACTax W T.OL), MOAUGUKALUIO WK
NOCJIEIOBATENIbHOCTb, KOTOpasi 0OecreunBaeT OTCIIEKUBaHUE (HANpPUMEp, METKY, TaKyr Kak
dayopecueHTHass Mosekyia (T.e. (DIyOpecCHeHTHBIH KpacuTeNb), MOCIENOBATEILHOCTh HITH
apyroii parmMeHT, KOTOpBIA OOjerdaer oOHapyskeHHe (DIyOpECLEeHLNH, MOCIEeN0BATEIbHOCTD
WIN IPYTYI0 MOAM(UKALMIO, KOTOpasi o0ecreunBaeT CalT CBSI3bIBAHUS IJIsI OEJIKOB (HampuMmep,
OenkoB, koropble neidctByroT Ha JIHK, BkirO4ast akTHBATOPHI TPAHCKPHIILUH, PEMPECCOPHI
TPaHCKPUIILIUHY, JIHK-meruntpaHcdepassl, JHK-nemerunassi, TUCTOHOBBIE
anerniTpancdepassl, T'MCTOHOBBIE JeaneTwnasbl, Oenky, ces3pBaomue PHK (Hampumep,
antamepbl PHK), meuensie 6enku, (payopecieHTHO MeUeHble OeJKH U T.I1.), MOAU(DUKALIIO HIIH

IOCJIEIOBATENbHOCTh, ~ KOTOpass ~ o0ecredYrBaeT  IMOBBIMIEHHYI0, IOHIDKEHHYI  W/HIN



66

KOHTPOJIPYEMYIO CTAOUIIBHOCTD, U X KOMOMHALINH.

PHK-ynpasasiemasi JHAOHyKJ1ea3a

[00137] Kommo3uiusi MOXKET COAEpKaTb, MOMOJHUTEIbHO WM BMECTO THIOBOU
HyKJIenHOBOM KucaoThl, Oenmok PHK-ympasmsemoli sHOoHyKjI€a3bl WIH KOAMPYIOIIYIO €ro
HyKJIENHOBYIO kucnoty (Hampumep, MPHK uin BexTop). Moxker ucnomnb3oBarbes modas PHK-
ynpasisieMasi SHIOHyKeaza. Beibop ucnonszyemoii PHK-ynpasisiemoit sHnOHyKI€a3bl Oyaer
3aBUCETh, MO MEHBbLIEH Mepe YaCTU4YHO, OT MPEAINOJaraéMoro KOHEYHOrO HCIOJIb30BAHUSA
npumensiemoii cucrembl CRISPR.

[00138] B HEKOTOpBIX BapHaHTaX OCYLIECTBJCHHs MOJHUICTITHI MPEACTaBIIeT COOOH
nonunentun Cas9. Ilonunentunsr Cas9, moaxopsduue Uisl BKJIOYEHHS B KOMIIO3UIMIO I10
HACTOSIIEMY M300pPETeHHIO, BKJIOYAKOT BCTpevaroluiicss B mnpupone mnojunentun Cas9
(HampuMep, BCTPEUArOIMUICS B MPUPONE B OaKTEpHAJbHBIX W/WUJIM apXEHWHBIX KIETKAaX) WA He
BCTpeuaroumiics B npupone nonunentun Cas9 (nampumep, momunentun Cas9 mpencrasiser
coboii BapuanTt nosunentuna Cas9, XMMepHbIH NMOJHUIENTH, KaK 00CY)KOaeTcss HUXKe, W T.II.),
KaK OMHCAHO HIDKE. B HEKOTOPBIX BapHaHTax OCYINECTBJICHHUS CHELHAJNCT B JaHHOH oOnactu
MOJKET OLIEHHUTb, YTO PACKPBITBIH B HacTosmeM onucaHuu nonunentun Cas9 mMoxer ObITh
T0OBIM BapUAHTOM, TOJYYEHHBIM WIJIM BBIIEJEHHBIM W3 JIOOOr0 HCTOYHMKA. B apyrux
BapuaHTax ocymectsieHus nentua Cas9 no HacTosAmeMy H300PETEHHIO MOXKET BKJIFOYATh OIHY
i Ooniee MyTalMii, ONMCAHHBIX B JINTEPAType, BKIOUasi, 03 orpaHu4eHus, (yHKIIMOHAIbHBIE
myTtauuu, onucaHabie B Fonfara et al. Nucleic Acids Res. 2014 Feb; 42(4):2577-90; Nishimasu
H. et al. Cell. 2014 Feb 27; 156(5):935-49; Jinek M. et al. Science. 2012 337:816-21; u Jinek M.
et al. Science. 2014 Mar 14; 343(6176), cm. Takke 3asBKy Ha mateHt CIIIA No 13/842,859,
noaaHHyro 15 mapra 2013 r., KOTOpas BKJIIOYEHA B HACTOSALLEE ONMUCAHUE MMOCPEACTBOM CCHUIKH,
takke cMm. nateHThl CIIA NeNe 8,697,359; 8,771,945, 8,795,965, 8,865,406, 8,871,445;
8,889,356, 8,895,308, 8,906,616, 8,932,814; 8,945,839; 8,993,233; u 8,999,641, BKItOUCHHbIE B
HACTOsIIIEe OIUCAHHE IOCPEACTBOM CChUTKM. Takum o00pa3oMm, B HEKOTOPBIX BapHaHTax
OCYLIECTBIIEHHUsI CHCTEMbl M CIIOCOOBI, PACKPBITBIE B HACTOSINEM OINHCAHUH, MOXHO
ucnonb3oBath ¢ Oenkom Cas9 nukoro THma, OOJANAOIIMM AKTUBHOCTBIO JIBYXLEMOYEYHOH
HykJieasbl, MyTaHTamMu Cas9, KOTOpble NEMCTBYIOT KaK OJHOLIETIOYEYHbIe HUKA3bI, WIH APYTUMU
MyTaHTaMU C MOIU(UIIMPOBAHHON HYKJIEa3HOH aKTUBHOCTHIO. TakuMm 0Opa3oM, MOJHITETITHI
Cas9, momxoasimuii Uit BKJIIFOYEHUS B KOMIIO3ULHIO 110 HACTOALIEMY H300PETEeHHIO, MOKET OBITh
¢depmeHTaTUBHO aKkTHBHBIM mnojunentuaoM Cas9, Hampumep, MOXET [aBaThb OIHO- HIIK
JBYXLENOYEYHbIE Pa3pbIBbl B LEJIEBOW HYKJIEHMHOBON KHCIOTE WM, albT€PHATUBHO, MOXKET
UMETh TOHIKEHHYIO (DePMEHTATHBHYIO AKTHUBHOCTb IO CpaBHeHMIO ¢ monunentuaoMm Cas9
JUKOTO THUIA.

[00139] Bctpeuaromuecs B mpupoxae mnonumnentuabl Cas9 cBsA3bIBAIOTCA € THAOBOMH
HYKJIEMHOBOM KHCJIOTOH, T€M CaMbIM HAIpaBJissl €€ Ha KOHKPETHYI IOCIEN0BAaTENbHOCTL B
L[EJIeBON HYKJIEMHOBOW KHCJIOTe (LEeNeBOW CalT) M PacCUICTUISIOT LEJIEBYI0 HYKJICHHOBYIO
kucyory (pacmeruisitor nu/lHK, co3maBast maByxuenoueunblii paspbiB, paciieruisitor ou/IHK,

pacwermsiroT ouPHK u T.1.). PaccmaTtpusaemsiit nonumnentun Cas9 Bximrovaer npe yactu: PHK-
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CBSI3BIBAIOLIYIO 4YacTh U 4acTb ¢ akTUBHOCThbIO. PHK-cBsA3BIBarOIas 4yacTe B3aUMOJENHCTBYET C
paccMaTpuBaeMOil HYKJIEMHOBOH KHCIIOTOH, W YacTb C AaKTHBHOCTBIO OOJjamaer cair-
HANpaBJIeHHOW (EepPMEHTATHMBHON aKTUBHOCTBIO (HAmpuMep, HYKJIEa3HYK aKTHBHOCTD,
aktuBHOCTh MetmupoBanust JIHK w/unn PHK, akrtusHocTh pacumeruienuss JJHK w/umm PHK,
AKTUBHOCTb ALETHWJIMPOBAHUS TMCTOHOB, aKTUBHOCTb METHJIMPOBAHUS TMCTOHOB, AKTUBHOCTH
moau¢ukaryu PHK, PHK-cBsi3pIBarOmyt0 akTHBHOCTb, aKTUBHOCTH critaricuira PHK u t.1. B
HEKOTOPBIX BaApUAHTaX OCYLIECTBJIECHHUS YaCTh C aKTUBHOCTBIO UMEET MOHUKEHHYIO HYKJICa3HYIO
AKTUBHOCTH O CPaBHEHHUIO C COOTBETCTBYIOINEH uacThio mojunentuaa Cas9 aukoro tumna. B
HEKOTOPBIX BAPUAHTAX OCYIIECTBJICHUS YaCTh C aKTHUBHOCTBIO (PEpMEHTATHBHO HEAKTHUBHA.

[00140] Ananusbl ans ompexnenenusi, umeer jgu Oenok PHK-CBS3BIBAIOIIYHO YacTh,
KOTOpasi B3aUMOJICHCTBYET C PacCMaTPUBAEMON HYKJIEUHOBOH KHUCJIOTOH, MOTYT MPEACTABIATH
coboit nmro0oil ymoOHBIA aHAN3 CBS3BIBAHMS, TMO3BOJSIIOIIUNA OIIEHUTb CBSI3BIBAHUE MEXKIY
OeKOM W HYKJIEHMHOBOW KHCJIOTOW. THUIMUUYHBIE aHANW3bl CBS3BIBAHHS BKJIIOYAIOT AHAJH3bBI
CBSI3bIBaHUS (HANpUMeEp, AaHATU3bl CIOBUTA 3JIEKTPO(YOPETHUECKON TOABIKHOCTH B Tele),
KOTOpBbIE BKJIIOYAIOT A00aBIIEHHE THUAOBOW HYKJIEMHOBOW KHCIOTBI M mosunentuaa Cas9 x
LI€JIEBOM HYKJIEMHOBOW KHUCJIOTE.

[00141] AHanu3sl 1Sl ONPEACIICHUs, UMEET JIN OEJIOK YacTh ¢ aKTHBHOCTBIO (Hampumep,
94TOOBI ONpeNneInTh, 00JaJaeT JIU MOJUNENTH I HYKJIea3HOH aKTUBHOCTBIO, KOTOPAsi PacIIeriisieT
L[EJICBYI0 HYKJIEMHOBYIO KHCJIOTY), MOTYT MpPEICTaBIsITH COOOW 000N yOOOHBIM aHaIM3
paclleIUIeHHs] HYKJIEMHOBOM KUCJOTBI, MO3BOJIIOLINN OLEHUTh pacllelyIeHHe HyKJIEHHOBON
KUCJIOTHI. TUNMUYHBIE aHATU3bl PACIIEIUIEHUs] BKIOYAIOT N00aBI€HHE THIOBOW HYKJIEHHOBOMN
KUCJOTHI U nonunentuaa Cas9 k LenaeBoil HyKJIEUHOBOM KUCIIOTE.

[00142] B HexkOTOpBIX BapHaHTax OCyILeCTBIEHUs noaxonsamui nonunentun Cas9 ans
BKJIIOYEHHS B KOMIIO3MLHUIO [0 HACTOSINEMY HM300peTeHHI0 HuMeeT (hepMEHTATUBHYIO
aKTHBHOCTB, KOTOpasi MOAU(HULIUPYET LENEeBYIO HYKISHHOBYIO KHCIOTY (HApHMep, HyKJI€a3HYIO
AKTUBHOCTb, AKTHBHOCTb METHIITPAHC(EPA3bI, AKTUBHOCTh IEMETHIIa3bl, AKTUBHOCTD Perapaiun
JHK, aktuBHOCTB noBpexxaenus [JHK, akTHBHOCTb n€3aMUHUPOBAHUS, aKTUBHOCTD JUCMYTas3bl,
AKTUBHOCTH AJKUJIMPOBAHUS, aKTUBHOCTD JCTYPUHU3ALNH, AKTUBHOCTh OKUCJIEHUS, aKTUBHOCTD
oOpa3oBaHHUsl [OuUMepa NHPUMHIWMHA, AKTUBHOCTb HMHTErpa3bl, AaKTHUBHOCTh TPAHCIIO3a3bl,
AKTUBHOCTh PEKOMOWHA3bl, AKTHBHOCTb IOJIMMEPA3bl, AKTHBHOCTb JIUTa3bl, AKTUBHOCTH
reJINKa3bl, aKTHBHOCTH (DOTOJIMA3BI T AKTUBHOCTD TJIMKO3HJIA3bI).

[00143] B pmpyrux BapuaHTax ocyuectBieHus nonunentua Cas9, noaxopasmuil ans
BKJIFOUEHHS B KOMIIO3MIIMIO TIO HACTOSMIEMY H300peTeHHio, HuMeeT (EepPMEHTATHBHYIO
aKTUBHOCTB, KOTOPast MOIU(PUIMPYET MONUIIENTH (HAIpUMep, TUCTOH), CBA3aHHBINA C LEJeBON
HYKJICMHOBOW KHCJIOTOW (HampuMmep, AakKTHBHOCTBIO MeTHATpaHc(epaspl, aKTUBHOCTHIO
JIeMETUIIa3bl, AKTUBHOCTBIO aleTHITPaHC(hepasbl, aKTUBHOCTBIO J€alleTUJIa3bl, AKTUBHOCTBHIO
KWHA3bl, AaKTHUBHOCTBIO  (ocaTaspl, AaKTUBHOCTBIO  YOMKBUTHHJIMIA3bl, AaKTUBHOCTHIO
neyOUKBUTUHUPOBAHMS, AKTUBHOCTHIO AJCHWIMPOBAHUS, AKTHBHOCTBIO [1€al€HIJINPOBAHMS,
akTuBHOCTBIO  SUMO-nupoBanus, akTuBHOCTBIO  J1e-SUMO-nupoBaHusi, aKTUBHOCTBIO

pI/I6031/IJ'II/IpOBaHI/Iﬂ, AKTUBHOCTBIO I[epI/I6031/IJ'II/IpOBaHI/I$I, AKTUBHOCTBKO MUPUCTOUIUPOBAHUS U
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AKTUBHOCTBIO IEMHPHUCTOMIHPOBAHHSI).

[00144] Bpuio uaeHTHHHUIHPOBAHO MHOXKECTBO OpTosioroB Cas9, MPOUCXOASIINX U3
IMPOKOTO Pa3HOOOpa3usi BUAOB, U B HEKOTOPBIX BapUAHTAX OCYIIECTBJIEHUS] OEKU HUMEIOT
TOJIbKO HECKOJIbKO HIEHTHYHBIX aMHHOKHCJIOT. Bce umenTudunuposannsie optosioru Cas9
MMEIOT OJJMHAKOBYIO IOMEHHYIO apXUTEKTYPY € LEHTPaJbHbIM SHIOHYKJIea3HbIM nomeHoM HNH
u nomeHoMm pacuierieHuss RuvC/RNaseH. benku Cas9 umeror 4 oOumx KIOYEBBIX MOTHBA C
KOHCEPBATUBHOW apXxuTekTypoil. MotuBbl 1, 2 u 4 mpeactasisitoT coboit RuvC-nogoOHbie
MOTHBBI, TOTTIa KaK MOTHUB 3 mpeacrtasisier coboit HNH-moTus.

[00145] B HekoTOpBIX BapuaHTax OCYLIECTBIeHUs mnoaxoxaawuil nojmunentun Cas9
CONEPKUT aMUHOKUCIIOTHYIO TIOCJIEOBATEIbHOCTD, UMEIOIIYI0O 4 MOTHBA, KaXXAbIA U3 MOTHBOB
1-4 umeer 60% unu 6onee, 70% unu 6onee, 75% wunu 6onee, 80% wunu Gonee, 85% wnu Oonee,
90% wunu Ooisee, 95% wnu 6onee, 99% wunu Oonee uau 100% HAEHTUYHOCTH AMUHOKHUCIOTHOM
NOCJIEIOBATEIbHOCTH C aMHUHOKUCIIOTHOH mocnenoBateabHOCThI0 Cas9, n3obpakeHHON Ha (ur.
1 (SEQ ID NO: 1); wunu, anbTepHaATHBHO, ¢ MOTHBaMH |-4 aMUHOKHCJIOTHOH
nocienosatenbHocTu Cas9, nmpencrasnenHoi B Tabimue 1 Hiwke (Motueel 1-4 SEQ ID NO: 1
npenctaBisiroT coboit SEQ ID NO: 3-6, cOOTBETCTBEHHO, KakK MOKa3aHo B Tabnuie | HIbKe), i
aIIbTEPHATUBHO C AMUHOKHCIOTAMHA 7-166 1581051 731-1003 AMUHOKHCJIOTHOMN
nocienosatenbHocTr Cas9, nzobpakennoit va ¢ur. 1 (SEQ ID NO: 1).

[00146] B HexoTOprIx BapuaHTax ocyiuecTsieHus noaunentun Cas9 comepxur
AMUHOKHCJIOTHYIO MOCIIEIOBATEIbHOCTD, UMeroIIyi0 75% wmau 6onee, 80% wumu Oonee, 85% wnu
oonee, 90% wumu Oojnee, 95% wumu Oosee uau 98% HAEHTUYHOCTH AMUHOKHCJIOTHOM
MOCJIEIOBATEIBHOCTH ¢ aMHUHOKHCJIOTHOHN IMOCJIENOBAaTeIbHOCTBIO, N300paxkeHHO! Ha ¢ur. 1 u
npuseneHHoit B SEQ ID NO: 1; u Bxirodyaer aMUHOKHUCIOTHBIE 3aMeHbl N497, R661, Q695 u
Q926 oTHOCUTENBPHO aMHUHOKHCJIOTHON MocieaoBareabHoCTH, npuBeaenHoit B SEQ ID NO: 1;
WO  COAEPKUT AMHUHOKUCIOTHYKO 3ameHy K855  oTHOCUTENPHO  aMUHOKUCIOTHOM
nocienoBateabHOCTH, puseneHHor B SEQ ID NO: 1; wnu cogep:kuT aMUHOKUCIOTHBIE 3aMEHbI
K810, K1003 u R1060 oTHOCHUTENIBHO aMUHOKHUCIIOTHOM MOCJIE0BATEIbHOCTH, TPUBEICHHON B
SEQ ID NO: 1; unu conepsxkut amuHokucioTHbie 3ameHbl K848, K1003 u R1060 otHOCUTETBHO
aMUHOKHCIIOTHOM mocjenoBarenbHocT, npuseaeHHoi B SEQ ID NO: 1.

[00147] Ucnionp3yeMsblil B HACTOSALIEM ONMUCAHUU TepMUH «nonunentuy Cas9» Briodaer
TepMuUH «BapuaHT nojunentuna Cas9»;, u TepMuH «Bapuant nosunentuna Cas9» BKIIOYAET
TepMHUH «XUMepHbIi nonunentun CasO».

Bapuanmur nonunenmuoa Cas9

[00148] Ilomunentuaer Cas9, noaxomsdmue il BKIOUYEHUS B KOMIIO3ULIMIO TIO
HACTOSALIEMY H300PETeHHIO, BKIIIOUAIOT BapuwaHT nojmnentuaa Cas9. Bapuwant monumentuma
Cas9 wuMeer AaMHUHOKHCJIOTHYIO IOCJIE€NOBATENbHOCTb, KOTOpas OTJIMYAETCA  OJHOMU
AMUHOKHCJIOTON (HampuMmep, UMeeT ACJICLHI0, BCTABKY, 3aMeHy, CIUSHUE) (T.€. OTIUYAETCS I10
MEHbLIEH  Mepe OOHOW  aMUHOKHMCIOTOH) 1O  CPaBHEHHUKO €  aMHHOKHUCJIOTHOH
NocJieIoBaTeNbHOCTRIO  moyurientuaa Cas9 pukoro Tuma (HampuMep, BCTPEYAIOIEroCs B

npupoae nonunentun Cas9, kak OonucaHo Bblllle). B HEKOTOPBIX Clydasx BapHAHT MOJHIIENTHAA
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Cas9 nmMeer aMUHOKHCIIOTHYIO 3aMeHYy (HampuMmep, IeNeLHWI0, BCTABKy HIH 3aMeHy), KOTopas
CHI)KAET HYKJICa3HYH aKkTUBHOCTb nojunentuga Cas9. Hampumep, B HEKOTOPBIX Clydasx
BapuaHT nonunentuaa Cas9 conepxut menee 50%, menee 40%, menee 30%, menee 20%, meHee
10%, menee 5% wnu meHee 1% HykJi€a3HOM AKTHUBHOCTH, MPOSIBIASEMON COOTBETCTBYIOLIUM
nonunentuaoM Cas9 gukoro Tuma. B HEKOTOPBIX BapuUaHTax OCYIIECTBIEHUS BapUAHT
nonunentuaa Cas9 He obnamaer 3HAYUTEIBHON HyKJI€a3HOW akTUBHOCTHIO. Kornma momunenTun
Cas9 npencrasisier coboit BapuanT nosumnentuaa Cas9, koTopsiil He 0biaamaeT 3HAYUTENBHOM
HYKJICa3HOW aKTHBHOCTBIO, OH MOKET ObITh yKa3zaH Kak «dCas9».

[00149] B HekoTOpBIX BapHaHTax OCYILIECTBJIEHHs BapuaHT nojunentuaa Cas9 umeer
MOHIIKEHHYIO HyKJIea3Hyro akTuBHOCTh. Hampumep, Bapuant nonunentuna Cas9, noaxoasimuit
IUIl UCTIOJIb30BAaHMSI B CIOCOOE CBS3BIBAHMSI MO HACTOSIIEMY H300pPETEHUIO, UMEET MeHee
npumepHo 20%, meHnee npumepHo 15%, menee npumepHo 10%, menee npumepHo 5%, MeHee
npuMmepHo 1% wunu menee npumepHo 0,1% »sHHOHyKJI€a3HONW AKTUBHOCTH, TPOSIBIAEMON
noymnentunom Cas9 aukoro tumna, Hanpumep, nomunentraa Cas9 MUKOro THUIA, COAEPIKAIIETO
AMUHOKHCJIOTHYIO TIOCJIEIOBATEIbHOCTD, oka3aHHyko Ha ¢ur. 1 (SEQ ID NO: 1).

[00150] B HekoTOpbIX BapHaHTax OCYyllecTBJIeHUs BapuaHT nojunentua Cas9 moxer
pacleIuIATh KOMIUIEMEHTAPHYIO LieMb LIeJ€BOW HyKJIEHHOBON KHUCJIOThI, HO UMEET MOHMXEHHYIO
CNOCOOHOCTh PaCIIeIIsITh HEKOMIUIEMEHTAPHYIO 1eTh JBYXLEMOUEeYHON IeJIeBOI HYKJIEHMHOBOM
kuciotel. Hanpumep, Bapuant nonunentuaa Cas9 MOXeT UMETh MyTalMiO (aMHHOKHCIIOTHYIO
3aMeHy), KoTopas cHwkaeT (pyHkuuto nomeHa RuvC (mampumep, «nomena 1» Ha ¢ur.l). B
Ka4eCTBe HEOTrPaHMUYMBAIOILErO MpPHMEpa, B HEKOTOPBIX BapHAHTaX OCYLIECTBJIEHHUS BapUaHT
nojunentuna Cas9 umeer myrammo DIOA (Hanmpumep, 3ameHy acnapraTa ajlaHUHOM B
MOJIOKEHUH aMHHOKHCIIOTHI, cooTBeTcTBytoIeM mnosiokernto 10 SEQ ID NO: 1), u mostomy
MOXKET PpAaCLIEIUIATh KOMIUIEMEHTAPHYIO LENb ABYXLENOYEYHOH LENeBOH HYKJIEHMHOBOU
KUCJIOTBI, HO HMEeT IOHIKEHHYIO CIHOCOOHOCTh pACIIEIUISITh HEKOMIUIEMEHTAPHYIO LeTb
ABYXLEMOYEYHOMN [EIEBON HYKJIEMHOBOM KUCJIOTHI (UTO MPUBOAUT K pa3pbiBy ofaHoM uenu (SSB)
BMecTO pa3pbiBa 1Byx ueneit (DSB), korga Bapuant nojunentuna Cas9 pacuienisier HeleByo
IBYXLIETIOUYEYHYIO HYKJIEMHOBYIO KUCIOTY) (cM., Hampumep, Jinek et al., Science. 2012 Aug 17;
337(6096):816-21).

[00151] B HexOoTOpBIX BapuaHTax OCYILIECTBJIEHUs BapuaHT nojunentuga Cas9 mosker
pacLIeIuIATh HEKOMIUJIEMEHTAPHYIO Lielb ABYXLEMOYEUHOH 11eJIeBOM HYKJIEHMHOBON KHCJIOTBI, HO
UMEET OHMKEHHYIO CITOCOOHOCTD PACIICIUIATh KOMIUIEMEHTAPHYIO LIeTIb LIEJIeBON HYKJIEHHOBON
kucioTel. Hanpumep, Bapuant nonunentuna Cas9 MOXeT UMETh MyTalMiO (aMHHOKHCIOTHYEO
3aMeHy), koropas cHmwkaer ¢(yHkuuro nomeHa HNH (motueel nomena RuvC/HNH/RuvC,
«momeH 2» Ha ¢ur.1). B xadyecTBe HEOrpaHUYMBAIOIIETO MPHMEPa, B HEKOTOPBIX BapHUAHTaX
ocymecTsiieHus: BapuaHT mnonunenTtuna Cas9 mosker umers mytauuro H840A (Hampumep,
3aMeHy TMCTHUJMHA aJaHWHOM B IOJIO)KEHHH AMUHOKHCIIOTBI, COOTBETCTBYIOLIEM IOJIOKEHUIO
840 SEQ ID NO: 1) (Pur.1) u, cnenoBareiabHO, MOXKET PACLIEIUISTh HEKOMIUIEMEHTAPHYIO LIETh
LIEIEBOM HYKJIEHMHOBOW KHCJIOTBl, HO HMEET IOHWKEHHYI0 CHOCOOHOCTh pacCIIeIUIATh

KOMIUIEMEHTapHYIO LeNb 11eJIEBON HYKJIEMHOBOW KUCIOTHI (uro mpusoaut k SSB Bmecto DSB,
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korga BapuaHT nojunentupa Cas9 paciuervisier ABYXLEMNOUEYHYHO LEJIEBYH0 HYKJIEHHOBYIO
kuciyory). Taxoit monunenTua Cas9 uMeeT MOHMKEHHYIO CIIOCOOHOCTh PACIIEIUISITh LEJIEBYIO
HYKJIEMHOBYIO KHCJIOTY (HampuMmep, OJHOLECMOYEUHYIO LIeJIEBYI0 HYKJIEHHOBYIO KHCIOTY), HO
COXpaHseT CIOCOOHOCTh  CBSI3bIBATH  LIEJIEBYIO  HYKJIEHMHOBYIO  KHCIOTY (Hampumep,
OJTHOLIETIOYEUHYIO I ABYXLETIOYEUHYIO LIEIEeBYI0 HYKJIEHHOBYIO KHCIIOTY).

[00152] B HeKkOTOpBIX BapHaHTax OCYLIECTBJIEHHUs BapuaHT nosunentuaa Cas9 umeer
HOHIDKEHHYIO CHOCOOHOCTh PAaCLIEIISITh KaK KOMIUIEMEHTapHbIE, TaK M HEKOMILUIEMEHTAapHbIE
LENU ABYXLENOYEUHON LEeNeBOM HYKJIEMHOBON KHUCJIOTHI. B KkadecTBe HEOrpaHHMUYMBAIOLIETO
npuMepa, B HEKOTOPBIX BapHaHTaX OCYyINECTBJeHHUs BapuaHT nojunentuaa Cas9 comep:xut
myTarmu kak D10A, Tak u H840A (manpumep, myranuro kak B 1omeHe RuvC, Tak u B 1oMeHe
HNH), B pesynbprare 4ero MOJIMIENTHA UMEET MOHIM)KEHHYIO CIIOCOOHOCTh pPacCIIeIuIiTh 00e
KOMIUIEMEHTAPHYI0 M HEKOMIUIEMEHTAPHYH LEMH [BYXLENOYEYHON LEeNEeBOH HYKJIEHHOBOU
kucnotel. Takoit moyunentun Cas9 MMeeT MOHMKEHHYIO CIOCOOHOCTh PACIISIUIATH LIEJIEBYIO
HYKJICMHOBYIO KHUCJIOTY (HampuMep, OIHOLETIOYEUHYIO LENEBYI0 HYKJIEHHOBYIO KHCIOTY HIIH
IABYXLETIOUEYHYIO LEIEBYI0 HYKJICHHOBYIO KHCJIOTY), HO COXPaHSAET CIIOCOOHOCTH CBSI3BIBATH
LIEJIEBYI0 HYKJIGMHOBYIO KHCJIOTY (HAmpuMmep, OIHOLETIOYEYHYIO LEJIEBY0 HYKJIEHHOBYIO
KUCJIOTY WJTH JIBYXLETIOYEYHYIO LIEJIEBYIO0 HYKJIEHHOBYIO KHUCIIOTY).

[00153] B kauecTBe Apyroro HEOrpaHUYMBAIOLIEIO MPUMEpPAa B HEKOTOPBIX BapHaHTaX
ocyliecTsieHus: BapuaHT nonunentuna Cas9 comepxkut myrauun W476A u WI1126A,
BCJIEZICTBHE YE€ro IMOJHIENTHA HMEET IOHWKEHHYI0 CIOCOOHOCTh pACLIEIUIATh LEJIEBYIO
HYKJIEeMHOBYIO Kkucnory. Takoit mnomunentun Cas9 uMeeT MNOHIKEHHYIO CHOCOOHOCTh
pacCIIETUIATh LENIEBYI0 HYKJIEHHOBYIO KHUCJIOTY, HO COXPAHSET CIIOCOOHOCTh CBSI3bIBATH LIEJIEBYIO
HYKJIEUHOBYIO KHUCJIOTY.

[00154] B xauecTBe Ipyroro HEOrPaHWYMBAIOLIETO NMPUMEpPA B HEKOTOPHIX BapUaHTax
ocymecTsieHus: BapuaHT nosurnentuaa Cas9 comepxut myrtauuu P475A; W4T76A, N4TTA,
D1125A, W1126A u D1127A, BCaencTBye 4ero MOJUNENTH] UMEET TTOHMKEHHYIO CITIOCOOHOCTD
pacIIeTUIATh LIEJIEBYI0 HYKJIEHHOBYIO KucHoTy. Takoit momumnentun Cas® mmeeT MOHMKEHHYHO
CIOCOOHOCTh  PACIIEIUIATh LEJIEBYI0 HYKJIEHHOBYIO KHCJIOTY, HO COXpaHseT CHOCOOHOCTh
CBSI3bIBATh LEJEBYIO HYKJIEUHOBYIO KUCIIOTY.

[00155] B kauecTBe apyroro HEOrPaHUYHMBAIOLIETO MPUMEpPAa B HEKOTOPBIX BapHaHTaX
ocyiecTsieHus: BapuaHT nonunentuna Cas9 conepxur myrauuu H840A, W476A u W1126A,
BCJICICTBHE Yero IMOJHUIENTHA HMEET MOHIKEHHYIO CIMOCOOHOCTh pAaCLIEIUISTh LEJIEBYIO
HYKJIEHMHOBYIO kuciory. Takoit mnomunentun Cas9 uMeeT MOHIKEHHYIO CHOCOOHOCTh
PaCILIETUIATh LENEBYI0 HYKJIEHHOBYIO KHUCJIOTY, HO COXPAHSET CIIOCOOHOCTh CBSI3bIBATH LIEJIEBYIO
HYKJIEUHOBYIO KHUCJIOTY.

[00156] B kauecTBe Apyroro HEOrpaHUYMBAIOLIEIO MPUMEpPAa B HEKOTOPBIX BapHaHTaX
ocyiecTsieHus: BapuaHT nonunentuaa Cas9 conmepxkut myrtauun H840A, DI10A, W476A u
WI1126A, BciaencTBue dYero NOJUIMENTHI WMEET MOHMIKEHHYIO CIOCOOHOCTh pacLIeTUISATh
LIEJIEBYI0 HYKJIEUHOBYIO KHcHoTy. Takol momunentua Cas9 nMeeT MOHMKEHHYIO CIOCOOHOCTh

paciCIuIATh HEJICBYHO HYKJICHMHOBYIO KUCJIOTY, HO COXPAHACT CITOCOOHOCTD CBSI3bIBATh LECJICBYHO
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HYKJIEUHOBYIO KHCJIOTY.

[00157] B xadecTBe ApYyroro HEOrpaHMUYMBAIOLIETO NPHUMEpa B HEKOTOPBIX BapHaHTaX
ocyiecTsieHus: BapuanT nonunentuaa Cas9 copepxut myrtauuun H840A, P475A, W4T6A,
N477A, D1125A, W1126A u DI1127A, BcrneacTBue 4ero MOJUMENTHI UMEET MOHMXEHHYIO
CIOCOOHOCTh pacIIeIUIATh LEJIEeBYI0 HYKIEHHOBYIO kuCIOTy. Takoii momunentun Cas9 mmeer
NOHIDKEHHYIO CIIOCOOHOCTh PACIIEIUIsITh IIEJEeBYI0 HYKJIEHHOBYIO KHCIOTY, HO COXpPAaHSeT
CIIOCOOHOCTB CBA3BIBATH LIEJIEBYIO HYKJIEHHOBYIO KHCIIOTY.

[00158] B kadecTBe Opyroro HEOrpaHUYMBAIOLIETO NMPHUMEpPa B HEKOTOPBIX BapHaHTaxX
ocymiecTBiaeHus: Bapuant nojunentuga Cas9 comepxkur mytaummun DI10A, H840A, P475A,
W476A, N477A, DI1125A, W1126A u D1127A, BciaencTBue 4Yero IMOJUIENTHA WMEET
MOHMKEHHYIO CIOCOOHOCTh PACIICIIISITh LIEJIEBYI0 HYKJICHMHOBYIO KHCIOTY. TakoW MOJIHITENTHI
Cas9 uMmeeT MOHIWKEHHYIO CHOCOOHOCTh PACUICIUISTh LEJIEBYI0 HYKJIEHHOBYIO KHCJIOTY, HO
COXpaHseT CIOCOOHOCTD CBSI3bIBATH LIEJIEBYIO HYKJIEHHOBYIO KUCIIOTY.

[00159] dnst nocTmkeHHs BbILIEyKa3aHHBIX 3P QEKTOB (T.€. HHAKTUBALUHA TOW WJIM WHON
YacTH HYKJIea3bl) MOXKHO [MOJBEPrHyTh MOIMU(UKALMU W Jpyrue OcCTaTku. B kadecTse
HeorpaHnyuBaromux npumepoB octatku D10, G12, G17, E762, H840, N854, N863, H982,
H983, A984, D986 w/unmu A987 moryT ObITh M3MeHeHbI (T.€. 3aMeHeHbl) (cMm. Tabmuuy 1 mns
NOJIy4EeHUS] JOMOJHUTENbHON HH(GOPMAIMM OTHOCHTENBHO COXPAHEHUS aMHHOKHCIOTHBIX
ocratkoB Cas9). [logxoaammmu TakxKe SBISIFOTCS MyTaL[lH, OTIMYHBIE OT 3aMEHbI aJJAaHWHA.

[00160] B HexoTOpBIX BapuaHTax OCyllecTBJIeHUs BapuaHT noaunentuna Cas9, koTopsliii
o0nazaeT MOHWKEHHOM KaTaJUTUYEeCKON aKTHBHOCTBIO (Hampumep, koraa Oemok Cas9 mmeer
D10, G12, G17, E762, H840, N854, N863, H982, H983, A984, D986 w/unu mytauuto A987,
Hanpumep, D10A, GI12A, G17A, E762A, H840A, N854A, N863A, H982A, HO983A A984A
w/mwm D986A), Bapuant mnosmnentuna Cas9 Bce eme MOXKET CBsI3bIBATbCA C ILIEJIEBOM
HYKJIEMHOBOW KHCJIOTOH caiT-crierududeckuM o0pa3oM (IIOTOMY YTO OH BCE €Ille HalleleH Ha
MOCJIEIOBATEIbHOCTD LI€JIEBOM HYKJIEMHOBOW KUCJIOTBI MOCPEACTBOM THMIAOBON HYKJIEHMHOBOHN
KUCJIOTBI) IO TE€X TMOp, MOKA Y HEr0 COXPAHSETCs] CIOCOOHOCTh B3aUMOAECHCTBOBATH C T'MIOBOM
HYKJIEMHOBOM KUCJIOTOM.

Tabmuua 1. B Tabmuue 1 mnepeuyncnensl 4 MOTHBA, KOTOpBIE MPHCYTCTBYIOT B
nocienosatenbHOCTAX  Cas9  pasnuuHblx  BHAOB. llepeuncieHHele B 3TOW  Talnuue

aMUHOKHUCJIOTHI oy4eHsl u3 Cas9 S. pyogenes (SEQ ID NO: 1).

Motus | Motus AmuHOKUCTOTHI (Ne ocTaTtka(oB)) CunbHO
KOHCEpPBATHBHBIE

1 RuvC IGLDIGTNSVGWAVI (7-21) D10, G12, G17
(SEQ ID NO:3)

2 RuvC IVIEMARE (759-766) E762
(SEQ ID NO:4)

3 HNH-motif DVDHIVPQSFLKDDSIDNKVLTRSDKN | H840, N854, N863
(837-863) (SEQ ID NO:5)
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4 RuvC HHAHDAYL (982-989) H982, HO983, A984,
(SEQ ID NO:6) D986, A987

[00161] B nononHeHue K BbleckazaHHOMY BapuaHT Oenka CasO MOXKET UMETh TaKue ke
napaMeTpbl UIEHTUYHOCTH MOCIEA0BATEIbHOCTH, KaK ONMUCAHO Bblle A nonunentuaos Cas9.
Takum 00pa3oM, B HEKOTOPBIX BapHUaHTaX OCYIIECTBJICHMS MOAXOMAIINI BAPUAHT MOJHUIIENTHAA
Cas9 comep>kuT aMUHOKHUCJIOTHYIO MOCJIEA0BATENbHOCTD, UMEIOLIYIO 4 MOTHBA, IPUYEM KaKIbIH
13 MOoTUBOB 1-4 umeet 60% wnu 6onee, 70% unu 6onee, 75% unu 6oaee, 80% unu Oonee, 85%
unu Oognee, 90% wunu Oonee, 95% wnu Gonee, 99% wnu OGonee wiu 100% HWAEHTUYHOCTH
AMUHOKHUCJIOTHON IOCJIEAOBATEIbHOCTH € aMHUHOKHCJIOTHONW mocnenoBarenbHOCThi0 (Cas9,
u3obpakennoit Ha ¢ur. 1 (SEQ ID NO: 1) wmm, anbTepHaTUBHO, ¢ MOTHBaMH 1-4 (MoTHuBBI 1-4
SEQ ID NO: 1 mpencrasnsitor coboit SEQ ID NO: 3-6 cOOTBETCTBEHHO, KaK MOKAa3aHO B
tabnuie 1), win anrbTepHATUBHO C aMUHOKHUCHOTamMu 7-166 wmm 731-1003 aMUHOKHCIOTHOMU
nocnenosatenbHocTH Cas9, mzobpakennoit Ha gur. 1 (SEQ ID NO: 1). Jlroboli onpeneneHHbIH
Bbie Oenok Cas9 mMoxer ObITh MCIIONB30BaH B KauectBe monumnentraa Cas9 mnm B KadecTBe
gacTu XxuMepHoro nosnmnentuaa Cas9 B KOMIO3HLIUY MO HACTOSIIIEMY H300PETEHHUIO, BKIFOUAs
MOJUNENTHU/IbI, KOTOpBIE, B YACTHOCTH, IIPUBEACHBI B MEXAYHAPOAHBIX 3asiBKax Ha nmaTeHT NelNe
PCT/US2016/052690 u PCT/US2017/062617.

[00162] B HeKkOTOpBIX BapHaHTax OCYIIECTBJIEHHS MOIXOAALIMN BapUaHT MOJUIENTHUA
Cas9 comepKuT aMMHOKHCJIOTHYIO TOCJIE0OBATEIbHOCTD, UMEIOLIy0 60% unmu Oonee, 70% wumu
ooinee, 75% unu 6oiee, 80% unu Oonee, 85% unu 6onee, 90% unm 6onee, 95% wnu 6onee, 99%
wini Oonee wim  100%  HUASHTUYHOCTH  AMUHOKHMCIOTHOW  MOCJTENOBATENBHOCTH  C
aMHHOKHUCJIOTHOM mocnenosatenbHOCThI0 Cas9, nzobpaxkenHoit Ha ¢ur. 1 (SEQ ID NO: 1).
JIroboti Oenok Cas9, ompeneneHHbI Bbllle, MOXKET ObITh MCIOJNB30BAH B Ka4eCTBE BapUAHTA
nojunentuna Cas9 wnm B KadecTBe 4acTU XHMepPHOro BapuaHta nosnunentuga Cas9 B
KOMITO3ULIMH 110 HACTOAIIEMY PACKPBITHIO, BKJIIOYAsl, B YACTHOCTH, MOJIUIENTUIbI, TIPUBEIEHHbIE
B MEXIyHAPOAHBIX 3asiBKax Ha nmateHT NeNe PCT/US2016/052690 u PCT/US2017/062617.

XumepHvie nonunenmuovl (Ciumole NOAUNENMUObL)

[00163] B HexkoTOpBIX BapuaHTax OCYLIECTBJIEHHs BapuaHT mnonunentuaa Cas9
npeacTasisier coboit xuMmepHbId mosmnentun Cas9 (Takke YNOMHHAaeMbIH B HACTOSIIEM
ONMUCAHWM KaK CJUTBIA MOJUIMENTHA, Hampumep, «cnutbld nomunentun Cas9»). Crnuteiid
nojunenTtr Cas9 MOXKeT CBSI3bIBATH W/ MOIU(UIIMPOBATH LIEJEBYIO HYKIEHHOBYIO KHUCIOTY
(HampuMmep, pacIueIuIsATb, METHJIUPOBAaTh, NEMETHJIUPOBATb M T.J.) H/WIM TOJUIENTHL,
ACCOLIMMPOBAHHBIM C [ENeBOH HYKJIEHMHOBOW KHCIOTOW (HampuMep, METHIUPOBAHHUE,
alleTUJIMPOBAHUE H T.JI., HAIPUMEP, THCTOHOBBIN XBOCT).

[00164] Cnutenii nomunentua Cas9 npencrasisier co0oit BapuanT nonumnentuaa Cas9 B
CHJIly TOrO, 4YTO TMOCJENOBaTeNbHOCTh OTInYaercsd oT nojunentuaa Cas9 aukoro Tuma
(marmpumep, BcTpedaromerocs B mpupone nosunentuga Cas9). Couteii nomunentun Cas9
npenctasisier codoi nmoymmentun Cas9 (manpumep, nojunentun Cas9 AUKOro THUMA, BapUAHT
nonunentuaa Cas9, Bapuant nonunentuaa Cas9 co CHUKEHHOIN HyKJI€a3HOH aKTUBHOCTBIO (Kak

OIMMCaHO BbI]_HG) 141 T.l'[.), CIUTBHIM C KOBAJIEHTHO CBSI3aHHBIM reTepoOJIOTUYHBIM TMOJIMIICITUAOM
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(Takke Ha3bpIBAEMBIM «IAPTHEPOM IO CIMUSHHIO»). B HEKOTOPBIX BapHaHTax OCYIIECTBIICHUS
cnuteiii noyunentry Cas9 mpencrasiser coboit Bapuant nosmmnentuaa Cas9 ¢ MOHMKEHHON
HyKJiea3HOW akTUBHOCTbIO (Hampumep, dCas9), chouTelii C€ KOBAJEHTHO CBSI3aHHBIM
r€TEPOJIOTUYHBIM TOJHUIENTHAOM. B HEKOTOpBIX BapHaHTaX OCYINECTBJIEHUS Te€TepPOJIOTHYHBIN
NOJIMMENTH TMpOsBIsieT (M, CJeJOBaTeNbHO, O00ECHeYnBAaeT) AaKTUBHOCTb (HAIpPUMED,
(pepMEHTaTUBHYIO aKTUBHOCTbH), KOTOPYIO TaKkK€ MOXKHO HAOJIOAATH y CIUTOrO IMOJHUIIENTHAA
Cas9 (mampumep, axKTHBHOCTb MeTHJITPaHC(epasbl, AaKTHBHOCTb aleTuiITpaHchepasbl,
AKTUBHOCTh KMHA3bl, AKTUBHOCTb YOMKBUTUHMPOBAHUS U T.A.). B HEKOTOPBIX TaKMX BapHUaHTax
OCYLIECTBIIEHHsI CIIOCOO CBs3BbIBAHUS, Hanpumep, koraa nojunentun Cas9 nmpencrasisier coOoi
BapuanT nonunentuaa Cas9, wMeromui mapTHEpa MO  CHUSHUIO (T.€. UMEIOLUH
reTEePOJIOTUYHBIA TOJUIENTH]) ¢ aKTUBHOCTBIO (Hampumep, (HEepMEHTATHUBHON aKTHBHOCTBIO),
KOTOpass MOOUUIHMPYET LENEBYI0 HYKJICHHOBYIO KHCIOTY, 3TOT METOA TakkKe MOXKHO
paccMaTpuBaTh Kak MeETON Moau(uKanmuy IeeBOd HYKJIEHMHOBOW KHCIOTBL. B HEKOTOpPBIX
BapUAHTaX OCYLIECTBIEHHs CIIOCOO CBS3BIBAHMS LIEIEBOM HYKJIEWHOBOH KHCJIOTHI (Hampumep,
OJTHOIIETIOYEUHOU LIEJICBOW HYKJIEMHOBOUW KHCIIOTHI) MOKET MPUBECTH K MOAU(DUKALUU EIeBOH
HYKJIEMHOBOW KHCIOTHL. TakuM 00pa3oM, B HEKOTOPBIX BapHaHTaX OCYIIECTBICHHS CHOCOO
CBSI3bIBAHMS IIENIEBOM HYKJICWHOBOHW KHCJIOTHI (HAampuMep, OJHOLENOYEYHOHW IeNeBOH
HYKJIEMHOBOW KHCJIOTBI) MOJET IMPENCTaBIATh COOOH crmocod Monudpukarum MeIeBoi
HYKJIEHHOBOW KHCJIOTBI.

[00165] B HekOTOpBIX BapUaHTaX OCYILECTBJIEHUs IT€TE€POJIOrHMUYHAs OCIEA0BATEIbHOCTD
MOXET HUMETh CyOKJIETOYHYIO JIOKQJIN3aLHUI0, T.€. TeTePOJIOTUYHAs IIOCIEA0BATENIbHOCTD
NpeAcTaBisieT COOOM MOCIenOBaTENbHOCTh CYOKJIETOYHOH JoKanu3auuu (Harmpumep, CUrHal
anepHoi nokanusauuu (NLS) nns HanenuBaHuA Ha spo, MOCIENOBATENbHOCTb, KOTOpas
yIepKUBAeT CIUTHI OeNOK BHE $/Apa, HANpPHMEp, MOCIEeNOBATEIbHOCTh JKCHOpTA U3 sapa
(NES), mnocnenoBaTenbHOCTb U YAEPKHBAHUS CIUTOrO Oejka B IMTOIUIA3Me, CHIHAJ
MUTOX OHJIPHAJIBHON JIOKAJIM3ALWU I HALEJUBAHUA HA MUTOXOHIPWH, CHTHAJ JIOKAJTH3AaLUU
XJIOPOTIACTa JJIsl HALIEJMBAHUSL HAa XJIOPOIUIACT, CUTHAM yIEPXKUBAHHUS B SHAOIUIA3MATHUYECKOM
perukynyme (ER) u T.11.). B HEeKOTOpBIX BapuaHTax OCyluecTBieHus: BapuaHT Cas9 He BKIIOUYAeT
NLS, cnenoparenbHO, O€lOK HE HaLENEH Ha AApO (YTO MOXET O0eCreduTh MPEeUMYLIECTBO,
HanpUMep, KOrJa LejieBasi HyKJIEMHOBAsl KUCoTa npeacTasiser codoit PHK, mpucyTcTByromyro
B IUTO30Jie). B HEKOTOPBIX BapHaHTaX OCYLIECTBIIEHHS T'€TEPOJIOTUYHAS TOCIEAOBATENIEHOCTD
MOJKET MPENOCTABISITh METKY (T.€. TeTepOJIOrHYHAs MOCIEeNOBATENbHOCTD MPENCTABISIET COOOH
OETEKTUPYEMYI0 METKY) [UIsi TPOCTOTHl OTCIEKHBAHMA WHWIM OYHCTKH (Harpumep,
¢dnyopecueHTHbII Oe0K, HanpuMmep, 3eneHslil ¢puyopecuentrslil 6enok (GFP), YFP, RFP, CFP,
mCherry, tdTomato u T.m.; THCTUAMHOBBIN Ter, Hampumep, Ter 6XHis, Ter reMarrIOTHHHHA
(HA); ter FLAG; ter Myc u T.11.). B HEKOTOpPBIX BapHaHTax OCYIIECTBJIEHHs T'€TePOJIOTUIHAS
MOCJIEIOBATEIBHOCTD MOXKET 00€CTIeUnBATh MOBBIICHHYIO WJIH MTOHIKEHHYIO CTa0MIBHOCTD (T.€.
T€TePOJIOTUYHAS TOCIIEIOBATENbHOCTD MPEACTABIAET COOOH MeNnTUA KOHTPOJA CTaOWIBHOCTH,
HampuMep, JerpoH, KOTOPbIH B HEKOTOPBIX BapHaHTaX OCYINECTBJIEHUS  SIBJSIETCS

KOHTPOJUPYEMbIM (HampUMep, TEPMOYYBCTBHUTEbHASI IOCJIEOBATEIbHOCTh JAETPOHA WU
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NIOCJIEIOBATENIbHOCTD JIETPOHA, KOHTPOJIMpyeMasi JIEKapCTBEHHBIM BELIECTBOM, CM. HHXke). B
HEKOTOPbIX BapHAHTax OCYLIECTBICHMS TETEPOJIOTUYHAS IIOCJIEAOBATENIBHOCTD  MOXKET
o0ecrieunBaTh MOBBIMEHHYI MM TOHIKEHHYIO TPAHCKPUIILUIO M3 LEJeBOH HYKJIEHHOBOMN
KUCJIOTHI (T.€. TeTepOJIOruYHast OCIEN0BATENbHOCTD MPEACTABIAET COOON MOCIEN0BATENBHOCTD
MOJYJISILIUY TPAHCKPUIILIMU, HANpUMep, (PakToOp/akTUBATOP TPAHCKPUIILIMU UM €ro (parMeHT,
OesoKk miu ero pparMeHT, KOTOPBIA peKpyTUpPYyeT (HaKTOP/aKTUBATOP TPAHCKPHIILIUH, PETIPECCOp
TPAHCKPUIILIMU WU ero (parMeHT, Oeslok Wik ero (parMeHT, KOTOPbIH PEKPYTHPYET perpeccop
TPAHCKPHUIILMK,  MaJyK0  MOJEKYJIY/PeryjsiTop  TPAHCKPHIILUH,  YyBCTBUTEJbHBIH K
JIEKapCTBEHHOMY BELIECTBY, M T.1.). B HEKOTOPBIX BapHaHTaxX OCYLIECTBJIECHHS I'€TE€POJIOTUYHAS
MOCJIEIOBATEIbHOCTh MOXKET OOeCneuuBaTh CBSI3bIBAIOIIUN JOMEH (T.€. TeTepOJIOTHYHAs
NOCJIEIOBATEIbHOCTh  TPEACTABIIET COOOH IMOCIIENOBATENIbHOCTD — CBSI3BIBAIOLIETO  Oelika,
Harpumep, s odecredeHus: crocoOHOCTH cuToro nosmmnentuaa Cas9 CBA3BIBATHCSA C APYTUM
NPEACTABISIIOIINM HHTepeC OenkoM, Hanpumep, Oenxom, Mmonudumpyromum JAHK unu ructos,
(bakTOPOM TPAHCKPUNIUK WM PEIPEecCOPOM TPAHCKPUIIMU, PEKPYTUPYIOLIMM OeJKOM,
depmenrom momupukarmu PHK, PHK-ces3pBatomum OenkoMm, (HakTOpoM HMHULMALUU
TpaHcysauuy, ¢akropom cmiaicuara PHK w gap.). TereponorwuHas mocieqoBaTeIbHOCTD
HYKJIEHHOBOM KHCIJIOTBI MOJKET OBbITb CBs3aHA C APYTOH MOCIENOBATEIBHOCTHIO HYKJICHHOBOMN
KUCJIOTHI (HampuMep, METOIOM Te€HHON HMHXXEHEPHH) JJIsl CO3[aHUs XMMEPHOH HYKJICOTHIHON
MOCJIEOBATEIbHOCTH, KOAUPYIOIIEH X UMEPHBIN MOJUIENTH.

[00166] PaccmatpuBaembiii ciuteiii monunenTtan Cas9 (cauteii 6emok Cas9) mosker
uMeTh Heckosibko (1 wiu Gomnee, 2 unu Oosee, 3 win O6ojee W T.7.) MAPTHEPOB IO CIUSHUIO B
00011 KOMOMHALIMH U3 BBIIENEPEYHUCIEHHOTO. B KauecTBe WUIIOCTPATUBHOTO MPUMEPA CIIUTHIN
Oenoxk Cas9 MOXKET HUMeThb TeTepPOJOTMYHYIO IOCIEeNOBATEIbHOCTh, KOTOpast OOecredYnBaeT
AKTMBHOCTb (HaIpuMep, MOAYJISALUN TPAHCKPHUIILUYU, MOAN(UKAIMK MHUIIEHH, MOIU(PHUKALNH
Oenka, CBSI3aHHOTO C LIEJEBOH HYKJIEMHOBOH KHCJIOTOH, M T.[.), & TaKXKe MOXET HMETh
NOCJIEIOBATEIbHOCT CyOKJIETOUHON JIOKaIM3alui. B HEKOTOPBIX BapHaHTaX OCYIUIECTBJICHHUS
Takoi ciuthlii Oenok Cas9 Takke MOXKET UMETh METKY JAJisi OOJEerdeHus] OTCIICKUBAHUS W/ UJIH
ounctku (Hampumep, 3eneHblii ¢ayopecuenTHoli O6enok (GFP), YFP, RFP, CFP, mCherry,
tdTomato u T.1.; THCTHOIUHOBYIO METKy, Hanpumep, Ter 6XHis; Ter remarrimoruauHa (HA); Ter
FLAG; Ter Myc u T.1.). B xauectse npyroro wumocrpatusHoro npumepa 6emok Cas9 moxer
uMeTh oauH win oonee NLS (Hampumep, nBa wim Oonee, Tpu miu Oonee, yeTeipe wiu Ooree,
nsaTh wim 6onee, 1, 2, 3, 4 wimu S NLS). B HeKoTOpbIX BapuaHTaxX OCYIIECTBIIEHUS MAPTHEP IO
CIUSHUIO (WM HECKOJBKO MapTHEPOB MO ciusaHUI0) (Hanmpumep, NLS, merka, maptHep mo
CIUSIHAIO, 00ECTIeUMBAIOIIUN aKTUBHOCTD, U T.7.) pacnojioskeH Ha C-konue Cas9 uimu psiiom ¢
HUM. B HEKOTOpBIX BapHaHTax OCYINECTBJIEHHUS NAapTHEP MO CIUSHUIO (WM HECKOJBKO
NMapTHEPOB MO chusiHuio) (Hampumep, NLS, merka, mapTHep MO CIHMSHHUIO, OOECIeUHBAOLIUI
aKTHUBHOCTB, U T.A.) pacrojoxkeH Ha N-koHue Cas9. B HEKOTOPHIX BapHaHTaxX OCYIIECTBIICHUS
Cas9 umeer mapTHepa MO CIMSAHUIO (MM HECKOJBKHX IMApPTHEPOB IO CIUSHHUIO) (HApUMeD,
NLS, meTky, mapTHepa Mo CIUSHHIO, 00eCIeUunBaOIero akKTUBHOCTh, U T.1.) KaK Ha N-KOHIIE,

Tak 1 Ha C-KOHIIE.
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[00167] IMogxoasimue MapTHEPHI MO CIHUSHUIO, KOTOpPble 00ECIEeYNBAIOT MOBBIIICHHYIO
WM TIOHIDKEHHYIO CTaOMIIbHOCTD, BKJIOYAOT, 0€3 OrpaHHuueHHsl, MOCIe0BaTeIbHOCTH AETPOHA.
CrneupanucTel B JaHHOM O0JACTH JIETKO TOWMYT, YTO JAETPOHBbI TMPEACTABISIOT COOOH
AMHMHOKHCJIOTHBIE MOCJIEOBATEIBHOCTH, KOTOPbIE KOHTPOJIHPYIOT CTAOMIBHOCTD OeJika, 4acThIO
KOTOPOTO OHHM sIBJISIFOTCS. Hanpumep, crabunbHOCTD Oerka, COmepIKaIero nocie0BaTeIbHOCTb
AETPOHA, YACTHYHO KOHTPOJIMPYETCsI MOCIENOBATEIbHOCTBIO IETPOHA. B HEKOTOPBIX BapHaHTax
OCYIIECTBJICHHsI IMOAXOMAINNI JErPOH SIBJISETCS KOHCTUTYTHUBHBIM, Onaromaps 4eMy IerpoH
OKa3bIBa€T CBOE BIIMSIHME HA CTAOMJIBHOCTH O€lika HE3aBUCHMO OT 3SKCIIEPUMEHTAIBbHOTO
KOHTpOJisi (T.€. IErpOH HE HHAYLUMPYETCS JIEKAPCTBEHHBIM BEILIECTBOM, HE HWHIYLHPYETCs
TEMIIEPATY POl 1 T.11.). B HEKOTOPBIX BapUaHTaX OCYLIECTBJIEHHsI JETPOH 00eCreYrBaeT BapHAHT
nojunentuaa Cas9 ¢ KOHTPOIMPYEMON CTAOMIIbHOCTBIO, TAKOH, 4TO BapHaHT nomnentunaa Cas9
MOJKeT OBbITh BKJIFOYEH (T.€. ObITh CTAOMIBHBIM) HJIM BBIKJIFOYECH» (T.€. OPTh HECTAOWIIBHBIM,
JerpaupOBaHHBIM) B 3aBUCHMOCTH OT TpeOyeMbIX ycioBuil. Hampumep, eciiu 1erpoH siBIsieTCst
TEPMOYYBCTBHUTEJIbHBIM IETPOHOM, BapuaHT nonunentraa Cas9 MoxeT ObITh YHKLHOHATBHBIM
(T.e. «BKJIFOUYEHHBIMY», CTaOWIBHBIM) HIKE TIOPOTOBOM Temmepatypbl (Hampumep, 42°C, 41°C,
40°C, 39°C, 38°C, 37°C, 36°C, 35°C, 34°C, 33°C, 32°C, 31°C, 30°C u T.pa.), HO
He(DYHKUMOHANBHBIM  (T.€.  «BBIKJIIOYEHHBIMY», JErPaJiUpOBAHHBIM)  BbIIIE  MOPOTOBOI
TeMIepaTypbl. B kadecTBe Apyroro npuMepa, €Ciiu ASrPOH SBJISETCS AETPOHOM, HHAYLHPYEMbIM
JIEKAPCTBEHHBIM BELIECTBOM, MPHUCYTCTBUE HMJIHM OTCYTCTBHE JIEKAPCTBEHHOTO BEIIECTBA MOJKET
NEePEeKITIoUaTh OENOK U3 «BBIKJIIOYEHHOTO» (T.€. HECTAOMIIBHOIO) COCTOSIHUSL BO «BKJIFOUEHHOE»
(T.e. crabuinpHOE) COCTOSIHWE WM HAao00pOT. THUNUYHBIA HMHAYLUPYEMbIH JIEKapCTBEHHBIM
BelecTBOoM nerpoH npoucxoaut u3 Oenka FKBP12. CtabunmpHOCTh AerpoHa KOHTPOJIUPYETCS
HAJIMYUEM WU OTCYTCTBHEM MAJIOH MOJIEKYJIbI, KOTOPAsl CBS3bIBAETCS C JETPOHOM.

[00168] Ilpumepsl MOAXOIAIIMX IOErPOHOB BKIIFOYAIOT, 0€3 OrpaHMYEHUs, AErPOHBI,
koropele  KoHTpoyupyrorcss  Shield-1, DHFR, aykcunamm  w/wim  TemmepaTypoil.
HeorpannuuBaroimue MpuMepbl MOAXOMSAINNX IErPOHOB M3BECTHBI B IaHHOW oOmactu (cMm.,
Hanpumep, Dohmen et al., Science, 1994. 263(5151):1273-1276: Heat-inducible degron: a
method for constructing temperature-sensitive mutants, Schoeber et al., Am J Physiol Renal
Physiol. 2009 Jan; 296(1):F204-11: Conditional fast expression and function of multimeric
TRPVS channels using Shield-1; Chu et al., Bioorg Med Chem Lett. 2008 Nov 15; 18(22):5941-
4: Recent progress with FKBP-derived destabilizing domains; Kanemaki, Pflugers Arch. 2012
Dec 28: Frontiers of protein expression control with conditional degrons; Yang et al., Mol Cell.
2012 Nov 30; 48(4):487-8: Titivated for destruction: the methyl degron; Barbour et al., Biosci
Rep. 2013 Jan 18; 33(1): Characterization of the bipartite degron that regulates ubiquitin-
independent degradation of thymidylate synthase; u Greussing et al., J Vis Exp. 2012 Nov 10;
(69): Monitoring of ubiquitin-proteasome activity in living cells using a Degron (dgn)-
destabilized green fluorescent protein (GFP)-based reporter protein; Bce BKIIOYSHBI B HACTOSIIIEE
OIHCAHUE B KAYECTBE CCHUIKH).

[00169] TunuuHbple MNOCAEAOBATEIBHOCTH MAETPOHA XOPOLIO OXAapaKTEPU30BaHbI U

NPOTECTUPOBAHbI KaK Ha KJIETKaX, TaK U HAa >KUBOTHBIX. Takum obOpasom, ciuteiii Genok Cas9
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(marmmpumep, Cas9 mmxoro tuma;, Bapuant Cas9; BapmanT Cas9 cO CHIDKEHHOH HYyKJIea3HOH
aKTUBHOCTBIO, Hampumep, dCas9 ©u T.) ¢ MOCIENOBaTENbHOCTBIO JETrpOHa  AaeT
«HacCTpauBaeMblil» U «uHAyLupyembliny nogunentun Cas9. JIroOo# U3 pacKphITHIX B HACTOALIEM
OINUCAaHUU NAPTHEPOB IO CIUSHUIO MOXKHO HUCIOJBb30BaTh B JIKOOON TpeOyemoi komOuHaimu. B
KauecTBE OJHOIO W3 HEOrPAHWYMBAIOIINX HMJUTFOCTPATUBHBIX NMPHUMEPOB, ciuThlii Oenok Cas9
(r.e. xumepHbii nojunentua Cas9) MOXET comep:kaThb TNOCIeAOBaTeNbHOCTE YFP  mmst
obnerdeHust OOHApyKeHHs, MOCJIEAOBATENILHOCTh NerpoHa Asi obecneueHus: CTa0MIBHOCTH U
NOCJIEIOBATEIbHOCTh AKTUBATOPA TPAHCKPUIILIMU I YBEJIMUEHHUs] TPAHCKPUIILHK LEJIeBON
HYKJICMHOBOW KHUCJIOTHI. [lomxonsimuii penopTepHblii OEoK s MCIOJNb30BAaHUS B Ka4eCTBE
napTHepa no ciausHuro s nonunentuaa Cas9 (Hanpumep, Cas9 nukoro tuma, Bapuanta Cas9,
Bapuanta Cas9 ¢ TOHWKEHHOW (yHKLUMEH Hykiea3 M T.JI.) BKJIIOUaeT, 0e3 OrpaHHYeHHs,
cleAyIoIne TUNMHYHbIE Oenku (Wi ux (QyHKIHOHANIbHBIE parMenTsl): his3, B-ramakrosunasy,
dbayopecuentHsiii Oenok (Hanpumep, GFP, RFP, YFP, cherry, tomato u T.n. u uxX pa3nu4HbIE
MPOU3BOHBIE), Jronudepasy, P-TIOKypoHHUaa3dy U ImejaodHyro ¢ocdartasy. Kpome Toro,
KOJINYECTBO MAPTHEPOB MO CIHSHUIO, KOTOPbIE MOXKHO HCIIONB30BaTh B ciauToM Oenke Cas9,
HEOrpaHNYEHHO. B HEKOTOPBIX BapuaHTaxX OCyIIeCTBICHUs CIUTHIN Oenok Cas9 comep:kut ogHy
i Oosee (HarpuMep, aBe WK Ooee, TP UK OoJiee, YeThIpe Hiin OoJiee, WK ST WK Oojee)
r€TePOJIOTUYHBIX TTOCIEAOBATENIbHOCTEH.

[00170] Tlomxopsimme MApTHEPHI IO CHIHSHHUIO BKJIOYAIOT, O€3 OrpaHuYeHUs,
NOJIMIENTH, KOTOPBI  o0ecrneynBaeT aKTUBHOCTb  METHITPaHC(epasbl, IeMeTHIIa3bl,
aneTuiTpaschepassl, JealeTUIasbl, KHHA3B, docdarassl, yOMKBUTHHIINTA3BI,
NeyOMKBUTUHUPOBAHUSA, afeHIINPOBaHus, neanenunnposanusi, SUMO-nuposanus, ne-SUMO-
JMPOBAHUA, pubO3MITMPOBAHYS, nepuOO3UINpPOBAHUS, MHUPHUCTOMINPOBAHUS WITN
AEeMUPUCTOMIIMPOBAHUS, JIF0OAs M3 KOTOPBIX MOXKET OBITh HANpPAaBJIeHAa HEMOCPEACTBEHHO Ha
Moau(UKALHIO HyKJIenHoBOH kuciotsl (Merunuposanue JITHK nnu PHK) nnn Ha Mmoaudukarmo
NOJIMMENTHIA, ACCOLMUPOBAHHOTO C HYKJIEMHOBON KHCIOTOW (Hampumep, ructoHa, JIHK-
cesizpiBaromero Oenka u PHK-cBs3biBaromero Oenka u T.1m.). JIONMOJHHUTENbHBIE MOAXOSIINE
MAapTHEPHl IO CJUSHHUIO BKJIIOYAIOT, MOMHUMO IPOYEro, I'PaHUYHBIE 3JIEMEHThI (Hampumep,
CTCF), OGenku u ux (parMeHTbl, KOTOpble O0ECMEeYnBAIOT PEKPYTUPOBAHHE Ha mepudepun
(marmpumep, mamuH A, namuH B 1 T.1.) 1 cThIkyrommii Oenok snemenTs! (Hanpumep, FKBP/FRB,
Pil1/Abyl ut.n.).

[00171] IIpumepbl pa3audHBIX AOTIOJHUTEIBHBIX MOAXOISALUINX MAPTHEPOB IO CIUSHUIO
(v wx (parMeHToB) IS paccMaTpuBaeMoro Bapuanta nosmnentuaa Cas9 BximouaroT, Oe3
OTpaHWYEHUs] MAPTHEPOB, OMHUCAHHBIX B 3asBkax Ha mnateHT PCT: W02010/075303,
WO02012/068627 u W0O2013/155555, KOTOpBIE BKIIOYEHBI B HACTOSIEE ONMHCAHUE CCBHUIKA BO
BCE CBOEH IMOJIHOTE.

[00172] Tlomxopsimme MApTHEPHI IO CHIMSHHUIO BKJIOYAKOT, O€3 OrpaHuYeHUs,
NOJIMIENTH, KOTOpBIA  OOecreunBaeT aKTUBHOCTb, OINOCPEIOBAHHO  YBEIMYUBAIOIIYIO
TPAHCKPHIILHIO, Yepe3 BO3JEHCTBIE HEMOCPEICTBEHHO HA LIENIEBYIO HYKJIEMHOBYIO KHUCJIOTY WUJIH

Ha nosunentun (Hanpumep, ructoH, JAHK-ces3biBarommii 6enokx, PHK-cBs3biBatomuii 6eoxk,
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6enok penaktupoanus PHK wu T.11.), accoumnpoBaHHbBIN C 1€JIEBOH HYKJIEMHOBOW KHCJIOTOH.
[Tonxonsimue mapTHEPHI IO CIHWUSHUIO BKIIOYAKOT, O€3 OrpaHWYEHUs, IOJUIENTH],
o0ecrieunBarOIUil  aKTMBHOCTb ~ METHATpPaHC(epasbl, AEeMETHJIa3bl, aleTuiITpaHchepassl,
JealeTuaspl, KHUHA3bI, docdarassl, yOUKBUTHHIIUTA3HI, neyOuKBUTHHUPOBAHMS,
aZCHUINPOBAHMS, JeaCHUIUPOBAHHUSA, SUMO-nupoBaHus, ne-SUMO-nuposanus,
pubo3nnupoBaHus, IepUOO3UIMPOBAHNS, MUPUCTOMINPOBAHUS W 1EMUPHCTOUITHPOBAHMS.

[00173] JlomonHUTENbHBIE MOAXOASIINE TMAPTHEPHI IO CJIMSHUIO BKJIIOYAIOT, 0Oe3
OTPAaHUYEHUs, TMOJMIIENTH, KOTOPBIH HEMOCPEACTBEHHO OOECHeYrBaeT TMOBBILICHHYIO
TPAHCKPHUILMIO W/WIA TPAHCISLUIO IIeJIEBOW HYKJIEMHOBOH KHCJIOTHI (HAIpUMep, aKTHUBATOP
TPAHCKPHUIILMU WK ero pparMeHT, Oenok uim ero GparMeHT, KOTOPBIA PEKPYTHPYET aKTUBATOP
TPAHCKPHUIILMK,  MANYK  MOJIEKYJY/pPEeryyisaTop  TPAHCKPUNUMH  W/WIA  TPAHCISALUH,
YyBCTBUTEJbHBIN K JIEKAPCTBEHHOMY BELIECTBY, OEJIOK, PEryJIUPYIOMUI TPAHCISILHIO, U T.11.).

[00174] Heorpanuuuparomue MOpUMepbl MapTHEPOB MO CIUSHUIO A JOCTHXKEHUS
MOBBILIEHHON WJIM MOHMW)KEHHON TPaHCKPUIILIUK BKJKOYAIOT JOMEHbl aKTUBATOPa TPAHCKPUIILIUU
U pemnpeccopa TpaHCKpunuuu (Hampumep, accoumupoBaHHbll ¢ Krippell 6okc (KRAB wmmn
SKD); nomen B3aumoneiicteus Mad mSIN3 (SID); penpeccopubriii nomen ERF (ERD) uT.1.). B
HEKOTOPBbIX TaKMX BapUAHTaX OCYIIECTBJIEHUs HalenuBaHue ciauroro Oenka Cas9 Ha
KOHKpPETHOE MecTO (T.€. TOCJENOBAaTENbHOCTb) B  IIEJIEBOW  HYKJIEWHOBOH  KHCIIOTE
OCYILECTBJISIETCS] C MOMOIIBIO T'HAOBON HYKJIEHHOBOW KHUCJOTBHI, B KOTOPOM OH OCYIIECTBJISET
JIOKyC-CIeI(UUECKYI0 PEeTyJISLUI0, TAKYIO Kak OjokupoBanue cBsisbiBanusi PHK-monmmmepassr ¢
IPOMOTOPOM (KOTOpBIN H30MpaTenbHO HMHIHOMpPYeT (YHKIMIO aKTHBATOpPAa TPAHCKPHUIILIUH)
u/unyn MOAM(HUUMPYET JIOKAJIBbHBIA CTaTyC XpOMaTHHA (HAampuMep, KOTJa HCIIONb3yeTCsl CINUTast
NIOCJIEIOBATENbHOCTh, KOTOpas MOAM(UUUPYET LeNeBY0 HYKJIEHHOBYIO KHCIOTY WJIHU
MOIU(PUIMPYET TOJUIIENTH, CBSI3aHHBIN C LIEJeBONW HYKJIEHHOBOIN KHUCJIOTOH). B HEkoTOpbIX
BapUAHTaX OCYLIECTBIICHHUsS W3MEHEHHs SIBJSIIOTCS BPEMEHHbIMU (HAIpUMep, PenpeccHs HIIH
aKTUBALMS TPAHCKPUIIIHMK). B HEKOTOpPBIX BapHaHTaX OCYLIECTBICHUS W3MEHEHHUS SIBJISIOTCS
HACJIEICTBEHHBIMH (HAMpUMep, KOT/a STMHUIeHeTHYeCKUe MOIU(UKALIU MPOUCKXOIAT B LEJIEBON
HYKJICHHOBOW KHCJIOTe WIH B 0O€JiIKkaX, CBSI3aHHBIX C IIeJIEBOW HYKJICHMHOBOW KHCJIOTOM,
HarpuMep, HyKJI€OCOMHBIX THCTOHAX ).

[00175] Heorpanuuuparomue mNpuUMepbl MapTHEPOB IO CIMSHUIO JUIsl HUCIIOJNIb30BAaHUS
NPY HALICJMBAHUU Ha LeeBble HyKiIenHoBble KucioTsel ouPHK Brimrowaror (6e3 orpanHnueHus):
¢akTope! crutaiicuara (Hanmpumep, ToMeHbl RS); KOMIOHEHTBI TpaHCISAIMKU OETKOB (HampuMmep,
(bakTOpHl MHULMALMK TPAHCISALNHN, 3JIOHTalMd WWIH BbICBOOOXKAEeHMs;, Harmpumep, elF4G);
PHK-metunaser; pepmentsr penakruposanuss PHK (nanmpumep, PHK nesamunaszel, Hanpumep,
aneHosnHae3amuHasbl, nedcteyromel Ha PHK (ADAR), Bkirouast pepMeHTBI penakTUPOBaHUS
A Ha I w/umm C Ha U); 3aBucsmue oT requkasbl BapuaHThl ocymectsierns; PHK-cBsa3biBaromue
Oenku, u T.1. IIOHATHO, YTO MapTHEpP MO CIMSHHUIO MOXET BKJIOYATh BEChb OEJNOK WM B
HEKOTOPBIX BapHaHTaX OCYIIECTBJICHUS MOXKET BKIOUaTh (parmMeHT Oenka (Hampumep,
(YHKIMOHAIBHBIN TOMEH).

[00176] B HekOTOpBIX BapUaHTaX OCYILECTBJIEHHs I€TE€POIOrHUYHAs OCIEA0BATEIbHOCTD
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MoxkeT ObITh ciuta ¢ C-koHnoM nosnunentraa Cas9. B HEKOTOPHIX BapHaHTAX OCYINECTBIICHHUS
reTepOJIOTUYHAS TIOCIEIOBATEIBHOCTD MOXKeT ObITh cimta ¢ N-koHIoM nojunentuga Cas9. B
HEKOTOPBIX BApHUAHTAX OCYIIECTBIIEHHsS TIeTePOJIOTMYHAs IOCIENOBATEIbHOCT MOXKET OBITh
CJINTA C BHYTPEHHEH 4acThiO (T.€. 4acThto, OTIANYHON OoT N- niu C-xonua) nonunentuaa Cas9.
[00177] Kpome TOro, mapTHEpPOM IO CIAMSAHMIO XUMepHoro nonunentuaa Cas9 moxer
ObITh MHOOON NMOMeH, crnocoOHbINM B3aumozencTBoBath ¢ OouPHK (koTopas mpuMeHHMTENbHO K
HACTOSAIIEMY M300pPETEeHHMIO BKIIOYAET BHYTPUMOJIEKYJSIPHBIE H/MIM MEXKMOJIEKYJISIPHbIE
BTOPHYHBIE CTPYKTYpbI, HampuMep, AyIUIeKchl nByxuenodeyHor PHK, Takue kak IIMUIbKH,
CTePIKEHU-TIETJIU | T.J.), BPEMEHHO HJIM HEeOOpaTHMO, HEMOCPEACTBEHHO WM OMOCPEIOBAHHO,
BKJIFOUasi, Oe3 orpanuyeHus, 3PpQPeKTOpHbIA NOMEH, BBIOPAHHBIA M3 TPYMIIbI, BKJIOYAOIIEH:
sHpoHykneassl (Hanpumep, PHKa3zy I, nomen CRR22 DYW, Dicer u nomensr PIN (N-koHen
PilT) u3z Genkos, Takux kak SMGS5 u SMGO); OGenku u OeTKOBbIEe TOMEHBI, OTBETCTBEHHBIE 32
crumyssinuio  pacieruienuss PHK (manpumep, CPSF, CstF, CFIm u CFIIm); 3k30HYyKJI€a3bl
(manpumep, XRN-1 mmu sx30nykneasa T); neanernnassl (Hanpumep, HNT3); Genku u Genkosble
JIOMEHBI, OTBETCTBEHHbIE 32 HOHCEHC-onocpenosannblii pacrnaa PHK (mampumep, UPF1, UPF2,
UPF3, UPF3b, PHIT S1, Y14, DEK, REF2 u SRm160); Genku u OenkoBble HOMEHBI,
orBeTcTBeHHbIe 3a crabmnmsammo PHK (manpumep, PABP), Oenkm u OenkoBble JOMEHBI,
OTBETCTBEHHBIE 3a pempeccuro TpaHcsauuu (Hampumep, Ago2 u Ago4), Oenku u OenkoBbIE
JOMEHBI, OTBETCTBEHHBIC 32 CTUMYJISILIUIO TpaHCsiuu (Hanpumep, Staufen); Oenku u OemkoBbIe
JIOMEHBI, OTBETCTBEHHbIE 3a (HampuUMep, CIIOCOOHBIE) MOAYJSALUIO TPAHCIALUH (HAIpUMeED,
(dakTOppl TpPAHCIALMH, Takhue Kak (pakTopbl WHUIMALWY, (AKTOPHI 3JIOHralH, (PaKTOPbI
BBICBOOOKAEeHUsT U T.71., Hanpumep, elF4G);, Oenku u OeJNKOBbIe HOMEHBI, OTBETCTBEHHBIEC 3a
nonuaaenmuposanne PHK (wampumep, PAP1, GLD-2 u Star-PAP), Oenku u OenkoBble
JIOMEHBI, OTBETCTBEHHbIE 3a nojuypuanHwinposanne PHK (nanpumep, CI D1 u TepmuHanbHast
ypunuiarrpancdepasa);, Oenku u OenKoBble TOMEHbI, OTBETCTBEHHBIE 3a Jokaimmzauuio PHK
(mampumep, u3z IMP1, ZBP1, She2p, She3p u Bicaudal-D); Genku u OenkoBble IOMEHBI,
orBeTcTBeHHbIe 32 ynepskanne PHK B sape (manpumep, Rrp6); Oenku u OenkoBble HOMEHBI,
orBeTcTBeHHbIe 3a 3kcnopT PHK B simpo (manpumep, TAP, NXF1, THO, TREX, REF u Aly);
Oenku 1 OeJIKOBbIE TOMEHBI, OTBETCTBEHHBIE 3a penpeccuto crutaiicuara PHK (manpumep, PTB,
Sam68 u hnRNP Al); Genku u OeKOBBIE JOMEHBI, OTBETCTBEHHBIE 32 CTUMYJISILIUIO CIUIAWCHHTA
PHK (mampumep, nomensl, Ooratbie cepuHom/apruHuHOM (SR)); Oenku u OenkoBble TOMEHBI,
OTBETCTBEHHbIE 32 CHIKeHue 3 dexTuBHOcTH Tparckpunuuu (Hanpumep, FUS (TLS)); u 6enxu
1 OEJIKOBBIE IOMEHBI, OTBETCTBEHHBIE 32 CTUMYJISILUIO TpaHCKpunuuH (Hanpumep, CDK7 u HIV
Tat). AnprepHaTuBHO, 3P PEKTOPHBIA TOMEH MOXKET OBITh BBIOPAH M3 TPYMIIBI, BKJIOYAIOIIEH
SH/IOHYKJIea3bl, Oenku U OeNIKOBbIE TOMEHBI, CIIOCOOHbIE CTUMYJHpoBaTh pacueruienne PHK;
9K30HYKJIEa3bl, A€afeHUNa3pl, Oenku U OenKkoBble [OMEHBI, OOJafarolIfe AKTHBHOCTBIO
HOHCEHC-orocpenoBanHoro pacnaga PHK; Oenku u  OenkoBble JOMEHBI, CHOCOOHBIE
crabunmsuposarb PHK; Oenku u OekoBble JOMEHBI, CIIOCOOHBIE PENPEeCCUPOBATh TPAHCIISIIIHIO,
Oenkyn u OENKOBBIE JOMEHBI, CIIOCOOHBIE CTUMYJIMPOBATH TPAHCIALMUIO, O€NKU U OeNKOBbIE

JIOMEHBI, CIIOCOOHBIE MOZTYJIUPOBATh TPAHCIALMIO (HarpuMep, pakTopbl TPAHCIALNY, TAKUE KakK
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¢dakTopel MHMLMALMH, (AKTOPBI 3JOHranuH, (PaKTOPbl BHICBOOOXKIEHUS M T.J., HAIpUMED,
elF4G), Genkun u OenkoBble AOMEHBI, CriocoOHBIE K monuaneHwtnpoBanuro PHK; Oenxu u
OenkoBble TOMEHBI, criocoOHbIe K nonuypunuHmposannio PHK; Oenku u OenxoBblie JOMEHBI,
obnanaromye akTUBHOCTHIO MO Jjokanm3auuu PHK; OGenku m OenkoBbie AOMEHBI, CIIOCOOHBIE
ynepxuBate PHK B simpe; Oenku u OeikoBble JOMEHbI, O0Jafar0Iue aKTHBHOCTBIO SKCIOPTA
PHK B sinpo; Oenku u OenkoBble MTOMEHBI, CIOCOOHBIE MOoAaBisaTh craiicuar PHK; Genku u
OesKoBBIE TOMEHBI, CrIOcOOHbIe cTUMyUpoBaTh crutaiicuir PHK; Genku u OenkoBbie JOMEHBDI,
CHOCOOHBIE CHIXKATh 3((EKTUBHOCTD TPAHCKPUIILIUK, M OEJIKU U OEJKOBBIE TOMEHBI, CIOCOOHBIE
CTHMYJIUPOBATh TPAHCKPUMLHIO. JIPyrUM MOAXOSIIUM MApTHEPOM MO ciustHUiO siByisiercst PHK-
csizpiBaroruii tomeH PUF, kotopslit Oonee monpoduo omucan B8 W02012068627.

[00178] Hekotopsie ¢aktopel cmialicuara PHK, koropele MOXHO HCHOJNB30BATH
(uenvkoM wiu B BUIe ()PAarMEHTOB) B KA4ECTBE MAPTHEPOB MO CAMSHUIO st mojiunenTuaa Cas9,
UMEIOT MOJYJIbHYIO OPTaHH3alMI0 U3 OTHENBHBIX MOJYJEH, CBS3BIBAIOIIMX CHeHU(pUIEcKUe
nocnenosarenbHOCTH PHK, u 3(dexTopHbIX TOMEHOB, OTBETCTBEHHBIX 3a CILUIANCHHT.
Hanpuwmep, unens! cemeiictBa OenkoB, OoraTeix cepruHOM/apruHuHOM (SR), comepikaT MOTHBBI
pacriosHaBanusi N-koHueBoli PHK (RRM), koTopbie CBSI3BIBAIOTCS C SHXAHCEPAMH 3K30HHOTO
crutaticuara (ESE) B mpe-wPHK u C-xonneBbix aomeHax RS, koTopeie crmocoOCTBYIOT
BKJIFOUEHHIO 5K30HOB. B kauectBe napyroro mnpumepa Oenok hnRNP Al cesseiBaercs ¢
SK30HHBIMHU caineHcepamu crutaiicuara (ESS) uepes csom RRM-momenbl u uHrudOupyer
BKJIFOUEHHE 5k30Ha uepe3 C-koHLEBOW nomeH, Ooratbiii rimumHOM. HekoTtopsie (axTopsl
CIUIaficCiHra MOTYT pPeryJHpoBarTh ajbTEPHATHBHOE WCIOJb30BAHME CalTa CrutaiicuHra (ss)
IyTEM CBSI3bIBAHUS C PETYJISTOPHBIMH ITOCIEA0BATEIbHOCTIMA MEXy IBYMsI aIbT€PHATUBHBIMU
caiitamu. Hanpumep, ASF/SF2 moxer pacnozHaBate ESE 1 cnocoOCTBOBaTh MCHOIb30BAHUIO
NPOKCUMAJIbHBIX Y4YacTKOB HHTpoHa, Torma kak hnRNP Al moxer cessbiBatecst ¢ ESS wu
CIBUTraTh CIUIAMCHUHI B CTOPOHY HCIOJb30BAaHHUS AUCTAJbHBIX Y4acTKOB MHTpoHA. OnHuM u3
NPUMEHEHUH Takux (akTopoB siBjsieTcs: cozganue ESF, KoTopbie MOAYIHPYIOT albTepHATUBHBIN
CIUTAHICHHI SHJOT€HHBIX TI'€HOB, OCOOEHHO T'€HOB, AaCCOLMUPOBAHHBIX C 3a00JieBaHHEM.
Hanpumep, mnpe-wPHK Bcl-x mnponyuupyer nBe wu30(opMbl CIUTaiicHHTa C  OBYMSI
ANIbTEPHATHUBHBIMHU S5'-CaliTaMH CIUTAWCUHTA U1 KOAMPOBAHUS OEJIKOB C MPOTHBOIOJIOKHBIMU
¢ynkumsamu. JnmuHHas m3odopma crutadicuara Bcel-xL  siBisieTcss MOIIHBIM - MHTHOUTOPOM
arionTo3a, HKCIPECCUPYEMBbIM B JOJTOKUBYIIUX IMOCTMUTOTUYECKUX KJIETKAX, U aKTUBUPYETCS
BO MHOTHX PAaKOBBIX KJIETKax, 3alIHIIasl KJIETKH OT CHrHaJoB amomnto3a. Koporkas msodopma
Bcl-xS sBnsiercst mpoanontoTrHyeckol n30popMol U SKCIPECCHPYETCs ¢ BBICOKOH aKTHUBHOCTBIO
B KJIETKaX C BBICOKOW CKOPOCTHIO OOHOBJIICHHS (HApuUMeEp, Pa3BUBAIOINUXCS JUMQOUHUTaX).
CootHomenne nByx m3odopm craiicuara Bel-x perymmpyercss MHOXKECTBOM C(M-3JIEMEHTOB,
KOTOpBIE PACIOJIOKEHBI TUOO B KOPOBOW OOJIACTH 3K30HA, JTHOO B 00JACTH YIJIMHEHUS SK30HA
(T.e. MeXKIy OBYMSI AJIbTEPHATUBHBIMU S'-calitamu critaiiciara). JlomoHUTe TbHbIE TIPUMEPHI CM.
B W02010075303.

[00179] B mekoTopbIx BapuaHTax ocyuiectBienus nojmmentun Cas9 (mampumep, Cas9

aukoro tumna, BapuaHT Cas9, Bapuant Cas9 ¢ MOHMKEHHON HYKJIEa3HOW aKTUBHOCTBIO U T.1.)
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MOJKET OBITh CBSI3aH C MAPTHEPOM IO CIUSHHIO Yepe3 MeNTHAHBIN crieficep.

[00180] B HexoTOpBIX BapuaHTax ocyluecTsieHus nonunentun Cas9 comep:kuT «10MeH
Tpancaykuuu 6enkay win PTD (taxoke n3zBectHblil kak CPP - npoHukaromuii B KIETKy NMENTHN),
KOTOPBIA MOKET OTHOCUTBCS K MOJUNENTUAY, NOJUHYKIEOTHAY, YIJIEBOLY WU OpPraHUYeCKOMY
WIN HEOPraHWYeCKOMY COEIUHEHHUIO, OO0JerdyaromeMy MPOXOXKIACHUE JUIUIHOTO OHCIos,
MHLEJUIBI, KJIETOYHOH MeMOpaHbl, MeMOpaHbl OpraHejulbl WJIH MeMOpaHbl BE3UKYJL
IIpucoenunennslii k Apyroi mosuekyJe PTD, koTopeiii MOXKET BapbUPOBATh OT MaJION MOJIAPHOU
MOJIEKYJIbl 1O OOJBIIOW MaKpPOMOJEKYJbl W/WIM HAHOYACTHUIIbL, OOJerdaer mnepeceyeHue
MOJIEKYJIbl uepe3 MeMOpaHy, HampuMep, Mepexon W3 BHEKJIETOYHOrO TNPOCTPAHCTBA BO
BHYTPUKJIETOYHOE NPOCTPAHCTBO WMJIM M3 LIUTO30JIs1 B OpraHesuly. B HEKOTOpBIX BapHaHTax
ocymectenenust PTD, npucoenuHeHHbI K Jpyroil Mojexyje, objerdaer NPOHUKHOBEHHE
MOJIEKYJIBI B siIpO (Hampumep, B HEKOTOPBIX BapuaHTax ocymectsieHus PTD Bkmouaer curHan
simepHoi nokanmm3anmu (NLS)). B HekoTopbIx BapuaHTax ocyuiectieHus nojunentun Cas9
comepxkut nBa winu Oomee NLS, mampumep, na win 6oiee NLS B Tanmeme. B HekoTOpbIxX
BapuaHTtax ocyuiectsieHuss PTD koBaneHTHO cBsizaH ¢ amuHOKOHIOM mosunentuna Cas9. B
HEKOTOPBIX BapuaHTax ocymecTsieHuss PTD koBaneHTHO CBSi3aH € KapOOKCHIIBHBIM KOHIIOM
nonunentuna Cas9. B HekoTOphIX BapuaHTax ocyinecTBieHus PTD koBaleHTHO CBsi3aH C
AMHHOKOHLIOM M C KapOOKCHJIbHBIM KOHILOM monunentuaa Cas9. B HEKOTOphIX BapHaHTax
ocymecteieHrst PTD KOBaJeHTHO CBfi3aH C HYKJIEWHOBOH KHCIOTOHM (Hampumep, T'HIOBON
HYKJIEUHOBOM KHCIJIOTOM, MOJMHYKJIEOTUAOM, KOAUPYIOIIUM TI'MIOBYIO HYKJIEHHOBYIO KHCIOTY,
NOJIMHYKJIEOTHAOM, KoaupyromuM nonunentun Cas9, u T.1.). Tunnunsle PTD Brurouarot, 6e3
OTrpaHUYEHUs, MUHHUMAJIbHBIN YHJI€KaeNnTUHbIN JOMEH TPaHCAYKLUU Oenka
(coorBerctByrommii ocrarkam 47-57 TAT BHUU-1, conepxkamero YGRKKRRQRRR; SEQ ID
NO: 7), mnocnenoBaTeilbHOCTb MNOJMAPTUHUHA, COIEPKAIIYI0 KOJMYECTBO APrUHHUHOB,
JAOCTATOYHOE JJIS1 HEMTOCPENCTBEHHOTO MPOHUKHOBEHUS B KJIETKY (Hampumep, 3, 4, 5, 6, 7, 8, 9,
10 mnu 10-50 apruamnnoB); nomen VP22 (Zender et al. (2002) Cancer Gene Ther. 9 (6):489-96);
noMeH TpaHcaykuuu Oenka Drosophila Antennapedia (Noguchi et al. (2003) Diabetes
52(7):1732-1737); yceuennslii nentup uenoBedeckoro kaiapuuronuHa (Trehin et al. (2004)
Pharm. Research 21:1248-1256); nomunusun (Wender et al. (2000) Proc. Natl. Acad. Sci. USA
97:13003-13008); RRQRRTSKLMKR (SEQ ID NO: 8); TPAHCIIOPTaH
GWTLNSAGYLLGKINLKALAALAKKIL (SEQ ID NO: 9);
KAJIABEAKJIAKAJIAKAJIAXJIAKAJIAKAJIKCEA (SEQ ID NO: 10);
RQIKIWFQNRRMKWKK (SEQ ID NO: 11). Ilpumepsr PTD Bximrouarot, 6€3 orpaHUueHHs,
YGRKKRRQRRR (SEQ ID NO: 12), RKKRRQRRR (SEQ ID NO: 13); romomnonumep

aprHMHHMHA, COAEpsKalui OT 3 OCTAaTKOB apruHuHa A0 50 OCTAaTKOB AapruHUHA, TUIUYHbBIE

u

AMUHOKHCJIOTHBIE TIOCIenoBaTeibHOCTH qoMeHa PTD BkirovaroT, 0e3 orpaHuyeHus, OO0y u3
cienyromux:. YGRKKRRQRRR (SEQ ID NO: 14); RKKRRQRR (SEQ ID NO: 15);
YARAAARQARA (SEQ ID NO: 16); THRLPRRRRRR (SEQ ID NO: 17); u GGRRARRRRRR
(SEQ ID NO: 18). B Hexkoropeix BapuaHtax ocyiectsieHuss PTD mnpencrasmser coboit

axtuBupyembiii CPP (ACPP) (Aguilera et al. (2009) Integr Biol (Camb) June; 1 (5-6):371-381).
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ACPP copepxar nonukatuoHHeli CPP  (mampumep, Arg9 mmm «R9»), cBs3aHHBIN dYepe3
pacuierisieMblil JTHHKEP C MOAXOMAIUM mojuaHuoHoMm (Hampumep, Glu9 mnu «E9»), uto
CHIDKAeT OOLIWH 3aps MOUTH A0 HyJIA U TEM CaMbIM MOJABIIAET aAre3UI0 U 3aXBaT KIETKAMH.
Ilocne pacimieruieHuss JMHKEpPAa TIIOJMAHHOH  BBICBOOOKIAETCS, JIOKAJIBHO JI€MACKHPYs
NOJIMAPTUHUH M NPUCYLIYI0 €My aAre3uBHOCTb, TakuM oOpasoM «aktuBupys» ACPP nns
NPOXOKACHUS Yepe3 MeMOpaHy.

[00181] B HekoTOpBIX BapHaHTaxX OCYIIECTBJIEHUS KOMIO3ULIUSA MOeT copepkaTs PHK-
ynpasnsieMyro sHaonykieasy Cpfl, mpumep koropoit mpezncrasieH Ha ¢ur. 2, 16 wmm 17.
Hpyroe Ha3sanue PHK-ynpasnsiemoit sunonykieassl Cpfl - Casl2a. Cucremsr Cpfl CRISPR mo
HACTOSIIEMY PACKPBITUIO COAEPIKAT 1) eAUHUYHBIN OEJIOK C SHIOHYKJICA3HONW aKTHBHOCTBIO H 11)
kpPHK, B koropoii wuacTe 3°-KOHLIAa COAEPXKUT THUAOBYK  IOCJIEAOBATEIbHOCTD,
KOMIUIEMEHTapHYIO IIeJIeBOH HYKJIEHMHOBOM kuciore. B atoli cucreme Hykneaza Cpfl
pekpytupyerca HenocpeacrseHHo B neineByro JIHK nocpencrBom kpPHK. B HekoTOpbIxX
BapUAHTaX OCYLIECTBIEHHs THIOBBIE mocienoBatenbHOCTH asi Cpfl AOIKHBI COCTAaBNATH MO
MeHblien Mepe 12 Hr, 13 ur, 14 BT, 15 HT Wm 16 HT Ana nerextupyemoro paciweruienus JAHK u
MuHUMYM 14 HT, 15 HT, 16 HT, 17 °HT wm 18 BT A 3¢ dexruHoro pacuemienus JJHK.

[00182] Cucremer Cpfl mo HacTosimemy nzobperennto ommyarotcs or Cas9 mo MHOrUM
acriektaM. Bo-mepseix, B omimuue ot Cas9, Cpfl me Tpebyercs ormenpHast TpakpPHK mms
pacmerienus. B Hekoropeix Bapuantax ocymectBieHuss kpPHK Cpfl moryr umers nnuny
npumMepHo 42-44 OCHOBaHUN, W3 KOTOPBIX 23-25 HYKJIEOTHIOB SIBJSIIOTCS TMAOBOU
NOCJIEI0BATENBHOCTEIO, U 19 HYKJIEOTUIOB SABJAIOTCS KOHCTUTYTHUBHOW MOCJIEI0BATENIbHOCTHIO
npsiMoro nosTropa. HanpoTus, oObeanHeHHbIE CUHTETHYECKHE MocaenoBaTeabHocT TpakpPHK
u kpPHK Cas9 moryTt umers anuny npumepHo 100 ocHOBaHUil.

[00183] Bo-Bropsx, mpeamoututenabHbiM MotuBoM Cpfl sBisercs «TTN» PAM,
PacToIOKEeHHBIN Ha 5'-KOHIIE BBILIE CBOEH MUIIEHHU. JTO oTianuaercs: o MotuBoB «NGG» PAM,
pacnionoxeHHblx Ha 3’-koHie nenesod JIHK cucrempr Cas9. B HeKOTOpbIX BapuaHTax
OCYILECTBJIEHUS] OCHOBaHHME Yypaluja, HENOCPEACTBEHHO IMPEeIIEeCTBYIOIee THIO0BOMN
NIOCJIEIOBATENIbHOCTH, siBJsieTcs 3amernaeMbiM (Zetsche, B. et al. 2015. «Cpfl Is a Single RNA-
Guided Endonuclease of a Class 2 CRISPR-Cas System» Cell 163, 759-771, momHOCTBIO
BKJIFOUECHHAS B HACTOSIIIIEE OMMCAHNE MOCPEICTBOM CChUIKU JJISI BCEX LIEJeit).

[00184] B-tperbux, yuactkm paspesanuss ansi Cpfl cmemensl npumepHo Ha 3-5
OCHOBaHHWH, 4TO co3nmaer «mnkue koHup» (Kim et al., 2016. «Genome-wide analysis reveals
specificities of Cpfl endonucleases in human cells», onybnnkoBana onnaiin B utone 06, 2016).
CunTaercs, 4YTO 3TH JIMIIKWE KOHLBI C BBICTYNAMH M3 3-5 M.H. CHOCOOCTBYIOT JINTHMPOBAHUIO,
onocpenoBanHomy NHEJ, wu ynydmaror penaktupoBanue reHoB ¢parmentoB JIHK ¢
COBIMAJAOUIMMU KOHIIAMHU. YYacTKU paspe3anus Haxonmarcs Ha 3'-xonue uenesout JIHK,
auctaibHee S'-koHIa, rae Haxoautess PAM. TlonoxkeHust pa3pe3oB OOBIMHO PACIIONOKEHBI HUXKE
18-ro ocHOBaHMsI Ha HErHOPHIM30BAHHOM LIENMM W COOTBETCTBYIOLIETrO 23-r0 OCHOBAaHHUS Ha
KOMILUIEMEHTapHOU Lienu, rudpuansuposanHoi ¢ kpPHK.

[00185] B-uerBepthix, B koMmruiekcax Cpfl «3arpaBouHas» oONacTb pacroyio’keHa B
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npenenax NEpBbIX S5 HYKJICOTHIOB T'HIOBOH ITOCIIENOBATENILHOCTH. 3aTpaBOYHbIE O00JacTH
kpPHK Cpfl oueHp uyBCTBUTENBHBI K MyTaLUSM, U AK€ 3aMEHBI OTIEIbHBIX OCHOBAHUH B 3TON
00J1acTi MOTYT Pe3KO CHU3HUTh aKTUBHOCTH paciieruieHus (cm. Zetsche B. et al. 2015 «Cpfl Is a
Single RNA-Guided Endonuclease of a Class 2 CRISPR-Cas System») Cell 163, 759-771).
Ocobo cnenpyer ormeruTh TOT (akt, yto B omimuue ot mumeHn CRISPR Cas9, caiirb
paciieruieHuss U 3atpaBouHas oOmactb cucreM Cpfl He mepexpbiBaroTcs. JIONMOJIHHUTENTBHOE
PYKOBOICTBO IO CO3JAHUIO OJHIOHYKJIeoTHAoB, HaueneHHbIx Ha kpPHK Cpfl, moctymHo Ha
(Zetsche B. et al. 2015. «Cpfl Is a Single RNA-Guided Endonuclease of a Class 2 CRISPR-Cas
System» Cell 163, 759-771).

[00186] CnenmanucTel B AaHHOW OOJACTH TMOWMYT, YTO PACKPBITHIA B HACTOSIIEM
ormucannu Cpfl mMoxeT ObITh JIOOBIM BapHUAHTOM, MOJYYEHHBIM WM BBIACIEHHBIM U3 JIFOOOTO
UCTOYHMKA, MHOTHE M3 KOTOPBIX H3BECTHBI B HaHHOH oOjactu. Hampumep, B HEKOTOpPBIX
BapuaHTtax ocymectieHusi nentuny Cpfl mo HacrosimeMy H300PETEHHIO MOXKET BKJIIOYATh
FnCPF1 (manpumep, SEQ ID NO: 2), npencrasnennsiii Ha ¢ur. 2, AsCpfl (manpumep, ¢ur. 16),
LbCpfl (mampumep, ¢ur. 17) unm moboit npyroil m3 MHOrux usBecTHbix OenkoB Cpfl us
Pa3JIMUHBIX APYTUX BUIOB MUKPOOPTraHU3MOB U UX CUHTETHYECKHE BAPUAHTHL.

[00187] B HEKOTOpBIX BapUaHTaX OCYIIECTBJIEHUS KOMIO3ULUS COAEPKUT MOJUIENTH]
Cpfl. B HekoropbIx Bapuantax ocymectsieHust nonunentun Cpfl susercst gepmeHTaTHBHO
akTHBHBIM, Hampumep, nosunentun Cpfl, xorma oH cBs3an ¢ ruposoit PHK, pacmeruser
LIEJIEBYI0 HYKJIEWHOBYIO KHCJIOTY. B HekoTOphIX BapmaHtax ocyuiectsienus nomunentun Cpfl
NPOSIBJISIET MOHIDKEHHYIO (PEPMEHTATUBHYIO aKTUBHOCTb IO cpaBHeHMIO ¢ nojunentunom Cpfl
aukoro Tuma (HampuMmep, no cpaBHeHmo ¢ nojunentunom Cpfl, conmepkamum
AMUHOKHCJIOTHYIO TIOCJIeIOBATEIbHOCTh, M300paxeHHyro Ha ¢ur. 2, 16 umu 17), u coxpanser
aKTUBHOCTH cBsi3biBaHms JIHK.

[00188] B HekoTopbIx BapuaHTax ocymectsiaeHus nonunentuny Cpfl Bxirogaer
AMUHOKHCJIOTHYIO TIOCIIEOBATEIbHOCTD, COAEPIKAIYI0 MO MeHbluel mepe 30%, 1mo MeHbluen
mepe 35%, nmo menbiueit mepe 40%, mo MeHblieil Mepe 45%, no menbiueir mepe 50%, mo
MeHbIel mepe 55%, no mensiueit Mepe 60%, no menblueil Mepe 65%, o mMenblieil Mmepe 70%,
no MmeHbluell Mepe 75%, no meHbiueil Mepe 80%, o meHbiuel Mepe 85%, Mo mMeHbIIeH Mepe
90%, mno wMenblieil Mepe 95%, mno wmenbiielr mepe 90% wnum 100% wupeHTHYHOCTH
AMUHOKHUCJIOTHOH  IOCIENOBAaTEIbHOCTH C  aMHUHOKHMCIOTHONH  IOCIE€NI0BATENbHOCTHIO,
n300pakeHHON Ha ¢ur. 2, 16 unm 17. B HEKOTOPBIX BapHaHTAX OCYLIECTBIIEHHS MOJHITCTITHL
Cpf1 comepkUT aMHHOKHCIIOTHYIO MOCJIEN0OBATEIbHOCTD, COAEPIKAIIYIO0 MO MeHbIel mepe 30%,
no menbluell Mepe 35%, no menbiueil Mepe 40%, nmo meHbiuel Mepe 45%, Mo MeHbIIEH Mepe
50%, no menbineit mepe 55%, no menHsbIueit mepe 60%, o meHble Mepe 65%, Mo MeHbIIei
mepe 70%, mo menblueil mepe 75%, mo MeHblieil Mepe 80%, mo meHbiei mepe 85%, mo
MeHbluel Mepe 90%, no menbliei mepe 95%, no menbiueit mepe 90% unu 100% uneHTHYHOCTH
AMUHOKHCIJIOTHOM MOCJIENOBATEIbHOCTH C HENPEPBIBHBIM Y4acTKOM, coaep:xamuMm ot 100 mo
200 amuHOKHUCHOT (aa), ot 200 mo 400 aa, ot 400 go 600 aa, ot 600 no 800 aa, ot 800 o 1000

aa, or 1000 mo 1100 aa, or 1100 go 1200 aa umu ot 1200 mo 1300 aa, aMHHOKHCJIOTHOM
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NIOCJIEIOBATENbHOCTH, TPENCTaBIeHHON Ha ¢ur. 2, 16 nmm 17.

[00189] B HekoTophix BapuaHTax ocymecTBieHuss nojunentun Cpfl comepskur
AMUHOKHCJIOTHYIO TOCIIEN0BATEIbHOCTb, COAEpPIKaIyl0 Mo MeHbluelt mepe 30%, mo MeHbluein
mepe 35%, no menblueil mepe 40%, nmo Mensbuieil Mepe 45%, no menbein mepe 50%, mo
MeHbIel mepe 55%, no mensielt Mepe 60%, no menbeil Mepe 65%, o menblIeil mepe 70%,
no MeHblnel mepe 75%, no menbiuei mepe 80%, mo MeHbiuel Mepe 85%, Mo MeHbluel Mepe
90%, no wMeHbiel Mepe 95%, mno Menbineit Mepe 90% wnm 100% wpeHTHYHOCTH
aMUHOKHUCJIOTHON  mocnenoBareabHocTd ¢ goMeHoM RuvCl  momunentuma Cpfl ¢
AMHHOKHUCJIOTHOH MOCJIEIOBATEIIbHOCTBIO, M300paxeHHo Ha ¢ur. 2, 16 wiu 17. B HEKOTOpBIX
BapUaHTax OCYIIE€CTBIEHHUS MOJIUTIENTH]L Cpfl COIEPIKUT AMUHOKHCJIOTHYIO
MOCJIEIOBATENbHOCTD, Coleprkallylo nmo MeHbinell mepe 30%, mo Menbiiedt mepe 35%, mo
MeHb1el Mepe 40%, no mensiuei Mepe 45%, no menbiueil Mepe 50%, o MeHblIeil Mepe 55%,
no menblueil Mepe 60%, nmo meHbiuell Mepe 65%, mo mMeHbiuel Mepe 70%, Mo MeHbIIEH Mepe
75%, no menbiueit mepe 80%, mo meHbleit Mepe 85%, mo meHbinelr mepe 90%, Mo MeHbLIEH
Mepe 95%, mno wmenbmed wmepe 90% wumu 100% MOEHTUYHOCTH AMHUHOKHCJIOTHOMU
nocienosatenbHoctTd ¢ aomMeHoM  RuvCll  nomunmentuna Cpfl ¢ aMHHOKHCIOTHOH

NOCJIEIOBATENbHOCTBIO, M300pakeHHONH Ha ¢ur. 2, 16 mmm 17. B HEKOTOpHIX BapuUaHTax

>
ocymectenenust nojunentux Cpfl  comepkuT aMHUHOKHCIOTHYK —TOCJEIOBATEIBbHOCTD,
conepxkamyro 1mo MeHblei mepe 30%, mo menbiieit mepe 35%, mo menblieit mepe 40%, mo
MeHblel Mepe 45%, no mensiueil Mepe 50%, no menblueil Mepe 55%, no MeHblIeil Mepe 60%,
no MeHbluell Mepe 65%, no menbiueil Mepe 70%, no meHbiuel Mepe 75%, Mo MeHbIIEH Mepe
80%, no menbiueit mepe 85%, no mensbiueit mepe 90%, no meHbiieit Mepe 95%, no meHblIeH
mepe 90% wumum 100% HOEHTUYHOCTH AMMHOKHUCIOTHOW IIOCIEAOBATENBHOCTH C JOMEHOM
RuvCIII nonunentuna Cpfl ¢ aMMHOKUCIIOTHOH MOCIENOBATEIBHOCTBIO, M300pakeHHOW Ha (ur.
2,16 umu 17.

[00190] B HekoTopbIx BapuaHTax ocyuectBienusi nojunentun Cpfl mnposBrsier
MOHMKEHHYIO0 (PEPMEHTATHBHYIO aKTUBHOCTb MO cpaBHeHuto ¢ monunentuaom Cpfl aukoro
Tuna (Hampumep, Mo cpaBHeHuto ¢ mnomunentuaoM Cpfl, comepkamum aMUHOKHCIOTHYIO
NOCJIEIOBATENIbHOCTh, W300paskeHHYr0 Ha ¢ur. 2, 16 wim 17), u coxpaHseT aKTUBHOCTb
ceszpiBanus JJHK. B HekoTopeix BapmaHTax ocyiectieHusi nonunentun Cpfl comeprxur
AMUHOKHCJIOTHYIO TIOCJIEOBATEIbHOCTD, COAEpPIKAIIyI0 MO MeHbluel mepe 30%, mo MeHbLuen
mepe 35%, no menbiueil mepe 40%, nmo MeHblieil Mepe 45%, no menbiieir mepe 50%, no
MeHblel mepe 55%, no mensiuell Mepe 60%, no menblueil Mepe 65%, o mMenblieil Mepe 70%,
no meHbluell Mepe 75%, no menbiueil Mepe 80%, mo meHbiuel Mepe 85%, Mo mMeHbleH Mepe
90%, mno wMenblieit Mepe 95%, mno wmenbiiel mepe 90% wunum 100% wuneHTHUHOCTH
AMHHOKHUCJIOTHOM TOCJIEIOBATENbHOCTH C AMUHOKHUCIIOTOH MMOCIEN0BATEIbHOCTD, N300paKeHHAs
Ha ¢ur. 2, 16 wim 17, 1 BKJIIOYaeT aMUHOKHCJIOTHYIO 3aMeHy (Hampumep, 3ameHy D — A) B
AMHHOKHCIIOTHOM  OCTaTKE, COOTBETCTBYIOLIEM aMHHOKUCIOTE 917  aMUHOKHUCIOTHOU
NOCJIEIOBATENbHOCTH, H300pakeHHOW Ha ¢ur. 2, 16 mnmmu 17. B HekOTOpBIX BapuaHTax

ocymectsienus: mnonunentuny Cpfl comepkUT aMHUHOKHUCIOTHYIO —IOCJIEAOBATEIBHOCTD,
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conepxkamyro 1mo MeHblei mepe 30%, mo menbiielt mepe 35%, mo menblieit mepe 40%, mo
MeHblel Mepe 45%, no mensiueil Mepe 50%, no menblueil Mepe 55%, no MesblIeil Mepe 60%,
no Menbluell Mepe 65%, no menbiueil Mepe 70%, mo meHbiuel Mepe 75%, Mo MeHbIIEH Mepe
80%, no menbiueit mepe 85%, no mensbiueit mepe 90%, no meHblieit Mmepe 95%, no meHblIeH
mepe 90% wmmu  100%  WAEHTUYHOCTH  AMHUHOKUCJIOTHOM  IOCJENOBAaTENbHOCTH  C
AMMHOKHCJIOTHOW TOCJIEIOBATEIbHOCTBIO, M300paxkeHHOH Ha ¢ur. 2, 16 nnm 17; u Bkrouaer
AMHMHOKHCJIOTHYIO 3aMeHy (Hampumep, 3ameHy E — A) B aMHUHOKHCIIOTHOM OCTAaTKe,
COOTBETCTBYIOLIEM AMUHOKHUCJIOTE 1006 AMUHOKHCJIOTHOU MOCJIEAOBATEIBHOCTH,
n300pakeHHON Ha ¢ur. 2, 16 win 17. B HEKOTOPBIX BapUaHTAX OCYLIECTBJICHHS MOJHITCTITHI
Cpf1 comepkuT aMHHOKHCJIOTHYIO MOCJIENOBATEIBbHOCTD, COAEPIKAIIYI0 MO MeHblel mepe 30%,
no meHbluell Mepe 35%, mo menbiueil Mepe 40%, o meHbiuel mMepe 45%, Mo MeHbIIeH Mepe
50%, no menbIuei mepe 55%, no menblueit mepe 60%, Mo mMeHbiel Mepe 65%, Mo MeHbIei
mepe 70%, mo menbluell mepe 75%, mo MeHblieil Mepe 80%, mo meHbiueir mepe 85%, mo
MeHbluei Mmepe 90%, o menbliei mepe 95%, no menbiueit mepe 90% unu 100% uneHTHYHOCTH
AMUHOKHUCJIOTHONH  IOCIENOBAaTENbHOCTH C  aMHHOKHMCIOTHOH  IOCIE€I0BATENbHOCTHIO,
uzobpakeHHo Ha ¢ur. 2, 16 mmu 17, U BKIIOYAET aMHHOKUCJIOTHYIO 3aMeHy (Hampumep,
3ameHy D — A) B aMUHOKHCJIIOTHOM OCTaTKE, COOTBETCTBYIOIIEM aMHHOKHCTIOTE 1255
AMHHOKHUCJIOTHOH MOCIIeIOBATEIbHOCTH, H300pakeHHOH Ha ¢ur. 2, 16 nm 17.

[00191] B HekoTopwix BapuaHTax ocymectsieHus nosmmnentun Cpfl npencrasnser
co0oil cnuThlii monunentHn, Hampumep, cautbiii nonunentun Cpfl comeprkamuii: a)
nojunentun Cpfl, u b) rereponornynslii maprHep mo CIUSHUIO. B HEKOTOPHIX BapuUaHTax
OCYILECTBJICHUS] T€TEPOJIOTHUHBIN MapTHEP MO CHUSHIIO CIUT ¢ N-koHIoM nonumnentuaa Cpfl.
B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUs IeTEPOJIOTMYHBIN MapTHEp no ciausHuro ciaut ¢ C-
koHuoMm mnomunentuna Cpfl. B HekoTOprIX BapuaHTaX OCYLIECTBICHUS TIeTEPOJIOTHYHBIHN
MapTHEP MO CIUSHUIO CauT Kak ¢ N-koHooMm, Tak u ¢ C-konuom nomunentuga Cpfl. B
HEKOTOPBIX BAapUAHTAaX OCYIIECTBICHUS TeTEPOJIOTUYHBIM TapTHEP MO CIHMSHUIO BCTaBIIEH
BHyTpu nosunentuaa Cpfl.

[00192] Ilomxopnsiuue reTeposOrHYHble MapTHEPBI MO CHUSHUIO BKIO4YaroT NLS,
STUTOIHBIE METKH, (PJIyOPECHEHTHbIEC OJIUITSITHABI U T.11.

Cesizannas rugosasi PHK u noHopHas Hyk/1enHOBasi KHCJI0TA

[00193] B onHOM M3 acCMeKTOB U300peTEeHHE OTHOCHTCS K KOMILIEKCY, COMEpIKaIIeMy
cucremy CRISPR, conmepkamyro PHK-ympasnsieMyo sHAOHyKII€a3y (Hanmpumep, MOJHUITETITHL
Cas9 ummn Cpfl), runosyro PHK u noHopsslil nonunykiaeotua, rae runosast PHK u noHopHsIi
MOJIMHYKJIEOTHA CBsA3aHbl. Kak mokasaHo B HacTosweM onucanuu, ruposas PHK u noHopHbIi
NOJIMHYKJIEOTHZ] MOTYT OBITH CBSI3aHBbI JINOO KOBAJEHTHO, JUOO HEKOBAaJEHTHO. B omHOM u3
BapuaHTOB ocymiectsieHus runosas PHK U [OHOpHBIM NONMHYKIEOTHA XUMUYECKU
auruposassl. B npyrom Bapuanrte ocywectsieHus runosast PHK v TOHOpHBIN NONMHYKIEOTH
¢depmenTaTuBHO JMrupoBaHbl. B omHOM u3 BapmaHTOB ocymectBieHuss ruposas PHK u
JOHOPHBIA TOJIMHYKJIEOTUA T'MOpUAM3YIOTCS Ipyr ¢ apyrom. B npyrom Bapuanrte

ocymectnenust U ruposas PHK, u 1noHOpHBIM nNOMMHYKNIEOTHS THUOPUAM3YIOTCS depes
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MOCTHKOBYIO TIOCJIEIOBATEIBHOCTh. BO3MOXKHO IF000€ KOJIMUECTBO TAKUX CXE€M rMOpUAN3ALNH.

Je3amunaza

[00194] B HexkOTOpBIX BapHaHTaX OCYLIECTBJIECHUS KOMIUIEKC WM KOMIIO3ULIUS
JOTMOJIHUTENBHO  COAEPXKHUT Je3aMHHa3y (HampuMep, penakTop OCHOBAHUS —aJCHUHA).
Hcnonb3yeMblil B HACTOSALIEM ONUCAHUU TEPMHUH «J1€3aMHHA3a» WIH «J€3aMHHA3HBIA TOMEH»
OTHOCHUTCSL K (PePMEHTY, KOTOPBIH KAaTaIU3UPyeT yAaJeHWe aMUHOTPYIIBI M3 MOJIEKYJIbl WIIH
Ie3aMUHHPOBaHHE. B HEKOTOPBIX BapHaHTax OCYIIECTBIECHHUS [€3aMHMHA3a MPEACTaBIsAeT COOOM
LUTHIUH-/1€3aMUHA3y, KaTaIU3UPYIOMIYIO THAPOJUTHYECKOE 1€3aMUHUPOBAHUE LUTHIMHA WU
NE30KCULUTUANHA [0 YpUAUHA WM JEe30KCUYPUAMHA, COOTBETCTBEHHO. B  HeKOTOpbIX
BapUAHTAaX  OCYLIECTBJCHUS  JE3aMHMHA3a TNPEACTaBiIsieT CcoOOH  IMTO3MHIE3aMHHA3Y,
KaTAIM3UPYIOIIYIO THAPOJUTHYECKOE E3aMHHHPOBAHUE IIMTO3MHA 1O ypaimia (Hampumep, B
PHK) wnu Tumuna (Hanpumep, B JTHK).

[00195] B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUS Ie3aMHHA3a IMPEICTABISET COOOH
aZleHO3UHe3aMHUHa3y, KOTopas KaTalu3upyeT TUAPOJIUTHYECKOE [€3aMUHMpPOBAHHE aJleHHHA
WIM aIeHO3UHA. B HEKOTOpBIX BapHaHTaX OCYILECTBIEHUs J€3aMHUHAa3a WIH JOMEH Je3aMUHa3bl
npeacTaBisieT  co0oil  ameHO3MHIE3aMHHA3Y, KaTaJIU3UPYIOLIYIO TUIPOIUTUYECKOE
J€3aMUHUPOBAaHNE aJIeHO3MHA WM JEe30KCHAJEeHO3MHA [0 WHO3MHA WIM JA€30KCHUHO3MHA,
COOTBETCTBEHHO. B HEKOTOPBIX BapHaHTax OCYLIECTBJICHUs aleHO3MHAE3aMUHAa3a KaTalu3upyeT
THAPOJINTHYECKOE [1€3aMUHUPOBAHME aJeHHHA WJIM aJ€HO3MHA B JEe30KCHPHOOHYKIEHHOBOMN
KHCJIOTE (JIHK). AeHO3UH/Ie3aMUHA3bI (Harmpumep, CKOHCTPYHPOBAHHBIE
aIeHO3MH/I€3aMUHA3bl, HBOJIIOLMOHUPOBABIINEG a/I€HO3MH/E3aMUHA3bl), NPEICTABICHHbIE B
HACTOSIIIEM ONMHCAHUHU, MOTYT IMPOUCXOIUTH M3 JIFOOOro OpraHu3Ma, Takoro kak Oakrepus. B
HEKOTOPBbIX BAapUAHTAX OCYLIECTBJICHUS [A€3aMHHA3a MM JOMEH [e3aMHHAa3bl MPEACTaBIAET
co0oll BapuUaHT BCTPEYAIOLICHCS] B MPUPOAE e3aMHMHA3bl M3 OPTaHM3MA, TAKOTO KaK UeJIOBEK,
IIMMITaH3€, TOpWLIa, 00e3bsiHa, KOpOBa, COOaKa, KPhICA WIIN MbILIb.

[00196] B HexOTOpBIX BapuaHTaX OCYLIECTBIICHUs J€3aMUHAa3a WJIH JJOMEH J1€3aMHUHAa3bl
He BCTpeuaercss B mpupone. Hampumep, B HEKOTOPBIX BapuaHTaX OCYIIECTBJIEHUs Ie3aMUHa3a
WIM JIOMEeH Je3aMuHa3bl SBJseTCsl Ha 1o MeHblueld mepe 50%, mo mesbluelt mepe 55%, mo
MeHb1el mepe 60%, no meHsiuel Mepe 65%, no menbiueilt Mepe 70%, o mMeHblIeil Mepe 75%,
no menblueil Mepe 80%, mo meHbiuell Mepe 85%, mo meHbiuel mepe 90%, Mo MeHbIIeH Mepe
95%, no meHbiel Mepe 96%, no mensluel Mepe 97%, no meHbluell Mepe 98%, Mo MeHbLIel
Mepe 99% unu no MeHblIe Mepe 99,5% HaeHTUUHBIM NPUPOAHON Ne3aMuHaze. B HeKOTophIx
BapUAHTaX OCYIIECTBICHUS aJICHO3MHE3aMUHAa3a MPOUCXOIUT U3 OakTepuH, Takoh Kak F. coli,
S. aureus, S. typhi, S. putrefaciens, H. influenzae wmm C. crescentfus. B HEKOTOPBIX BapHaHTax
OCYLIECTBIICHHsI aeHO3WHAE3aMHUHa3a npeactasisier codoii TadA nesammHasy. B HexoTOpbIx
BapuaHTax ocymectsienus TadA nmesammuaza npencrasisier cobort TadA nesamunasy F. coli
(ecTadA). B HexoTophix BapuaHtax ocymectBieHust TadA nesammHaza mpeacrasiisier coOok
yceuenHyro TadA nesammnuasy F. coli. Hanpumep, B yceuennoit ecTadA MoxkeT OTCyTCTBOBATH
ogHa mnu Oonee N-KOHLIEBBIX aMHUHOKHCIIOT IO CPaBHEHHUIO ¢ mojHopasMepHoil ecTadA. B

HEKOTOPBIX BapUaHTaxX OcyllecTByieHus B yceueHHOH ecTadA moxer orcyrcTBoBath 1, 2, 3, 4, 5,
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6,7,8,9, 10, 11, 12, 13, 14, 15, 6, 17, 18, 19 unu 20 N-KOHII€BbIX AMHUHOKHCIJIOTHBIX OCTATKOB
OTHOCUTENbHO TmonHOpa3MepHol ecTadA. B HEKOTOpBIX BapHaHTax OCYIIECTBJIEHUS B
yceuenHoit ecTadA mosker orcyrcTBoBath 1, 2, 3,4, 5,6, 7,8, 9,10, 11, 12, 13, 14, 15, 6, 17,
18, 19 umu 20 C-KOHLEBBIX AMHHOKHUCJIOTHBIX OCTATKOB OTHOCHUTENIBHO IOJHOpPa3MEpHOU
ecTadA. B HexkoTOphIX BapHaHTax ocyluecTBieHus nezamuHaza eclTadA He comepxxut N-
KOHLIEBOM METHOHHMH. B HEKOTOpBIX BapHaHTaX OCYLIECTBJICHUS A€3aMHHA3a IMPEACTaBIAET
coboit APOBEC1 unu ee Bapuanr.

[00197] Jle3amrHa3y MOKHO UCIIOIB30BATh B KOHBIOTAIMH C JIFOOBIM APYTHUM 3JIEMEHTOM
CRISPR, packpbIThIM B HACTOSIILEM OMHCAHUU (T.€. B BUAC KOMIIO3WULUH), WIH J€3aMHUHA3a
MoxeT ObiTh ciura ¢ JoObiM apyrum siemeHtoM CRISPR (mampumep, Cas9 wmu Cpfl),
PAaCKpBITBIM B HACTOSIIEM ONMUCAaHMU (T.€. B BHIE KOMIUIEKca). B HEKOTOpBIX BapHaHTax
ocyiecTBiieHus ne3amunasa ciura ¢ Cas9, Cpfl wnu ux BapuaHTamMu.

IIpoune KOMMOHEHTbI

[00198] Kommo3uiusi JONOTHUTENBHO MOXKET CONEpKaTh JIOObIE APYrue KOMITIOHEHTHI,
OOBIYHO HCIIONB3yeMbl€ B COCTaBaxX /sl JOCTAaBKU HYKJIEWHOBOW KHCIOTBI WIH Oeka.
Hampumep, KOMMO3UIMSI MOKET JIONOJHUTENBHO COMAEPKATb JIMIHABL, JIMIIONPOTEHHbI
(HarpuMep, XONECTePHH U MPOU3BOAHBIE), (HOCOIUIUABI, TOTUMEPHI WIIH IPYTHe KOMIIOHEHTHI
JUNOCOMANIbHBIX WM MHULEJISIPHBIX HOCUTENeN i JocTaBKU. KoMmosuiuus Takke MOXKET
COZIEPKaThb PACTBOPUTENb WJIM HOCUTEJb, MOAXOAALIMMI 1 BBEIEHUS KJIETKaM WM XO035€BaM,
TAKUM KaK MJIEKOIUTAIOLIEE NN YEJIOBEK.

[00199] B HEKOTOpBIX BapUaHTaX OCYIIECTBJICHHUS KOMIIO3ULUS CONEPIKUT BTOPOU
nojuMep, KOTOpbIil Bkirouaer nonudyTuineHokcun (PEG). Hampumep, koMmos3umusi MOXeT
conepxxatb PEG-pAsp (DET), PEG-pAsp, npoussonusie PEG-pAsp (DET), npoussogusie PEG-
pAsp mwin ux komOuHaimio. He cBs3bIBasch KakoW-1nO0 KOHKPETHOH TEOpUeH, CUMTAETCS, UTO
ot I[IOI'unupoBaHHbIE NONMMEPBI MOTYT KOHTPOJIMPOBATh pa3Mep HAHOYACTHLl U UX
B3aUMOJICHICTBHE C LIEJIEBBIMU OEJTKaMU ChIBOPOTKH M KyieTKamu. [Tonumep MmoNu3THICHOKCHIA
MO’KHO KOMOWHHPOBATD C APYTUMH KOMITIOHEHTaMH JFOOBIM CIIOCOOOM U B JIFOOOM MOPSIZIKE.

[00200] B HekOTOpbIX BapUaHTaX OCYLIECTBJICHHS KOMIIO3ULMS JOMOJIHUTEIHHO
COAEP)KUT OAHO WM OoJiee TOBEPXHOCTHO-aKTUBHBIX BEINECTB. [IOBEPXHOCTHO-aKTHBHOE
BEIIECTBO MOXKET OBITh  HEHOHHBIM  IOBEPXHOCTHO-aKTUBHBIM  BELIECTBOM  H/WIK
L[BUTTEPUOHHBIM ITOBEPXHOCTHO-aKTUBHBIM BellecTBOM. CIHCOK TUIUYHBIX MOBEPXHOCTHO-
AKTHBHBIX BELIECTB BKIKOYAET, 0€3 OrpaHUYEHHUS: IOBEPXHOCTHO-aKTHBHBIE BELIECTBA HA OCHOBE
CJIOKHBIX 3(HPOB TOJUOKCHSTHIIEH copOuTaHa (OOBIMHO HAa3bIBAEMBbIX TBHHAMH), OCOOEHHO
nonucopbar 20 u momucopbar 80; comomumeps! stunenokcuna (EO), nponmunenokcuna (PO)
w/unu Oytunesokcuaa (BO), mpomasaeMble TOA TOProBbIM HammeHoBanneM DOWFAX™
Takue Kak JuHeiHble 0ok-cononumepsl EO/PO; 0OKTOKCHHOIBI, KOTOPBIE MOTYT Pa3IH4YaThCsI 110
KOJINYECTBY TOBTOPSIFOIIMXCSI 3TOKCH (OKCH-1,2-3TaHIUWII) TPyMI, MPH 3TOM OKTOKCHHOJ-9
(tputoH X-100 mnu TpeT-OKTHI(PEHOKCUTIOIMITOKCHAITAHON) MPEICTABISIET OCOOBIH HMHTEpEC,
(oxtunpenoxcm)nonmstokcudTaHon (IGEPAL CA-6301NP-40); ¢docdonunuael, Takue Kak

docharunuaxomuH (JIEMUTHH), TPOCTble S(PUPBI TOJUOKCHATHICHA W JKUPHBIX KHCJIOT,
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NOJIy4€HHBIE U3 JIAYPUIIOBBIX, LETHIIOBBIX, CTEAPUIIOBBIX U OJIEUIOBBIX CIIMPTOB (M3BECTHBIE KaK
NOBEPXHOCTHO-aKTHUBHBIE  BeIlecTBAa  Brij), Takue Kak  MOHONAYPHJIOBBIH  3(up
TpudTIieHrukois  (Briy 30); monmokcusThineH-9-naypunoBslii 3GUP M CIOKHBIE 3(PHUPHI
copburana (OOBIMHO M3BECTHbIE Kak Spans), Takue Kak Tpuosiear copburana (Span 85) u
MOHOJIaypaT copOutaHa. B HEKOTOpBIX BapHaHTaX OCYIIECTBJICHUsS MOBEPXHOCTHO-AKTHBHOE
BEIECTBO MPENCTABIsIeT COOON aHTHKOATYJSIHT (HAarmpuMmep, rernapud Wi Tomy nonoOHoe). B
HEKOTOPBIX BAapUAHTAX OCYINECTBJIIEHUS KOMIIO3ULMS JOINOJHHUTENbHO BKJIIOYAET OAMH WU
OoJsiee hapMarieBTUUECKH MPUEMIIEMbIX HOCUTEJICH W/ WU HAMTOJTHUTENIEH.

[00201] B HeKOTOpBIX Cly4asx KOMIIOHEHT (HampuMep, KOMIIOHEHT HYKJIEHHOBOH
KUCJIOTHI (HarmpuMep, TUI0Basi HyKJECHHOBAs KUCJIOTA | T.1.); OSJKOBbI KOMIIOHEHT (HampuMmep,
nonunentun Cas9 wiu Cpfl, Bapuant nomunentuaa Cas9 wiu Cpfl), u T.1.) BKIIIOYAET METKY.
TepMHHBI «METKa», «IETEKTHPyeMasi METKa» WIH «(parMeHT-MeTKa» B KOHTEKCTE HACTOSIILEro
OIHCAHMSI OTHOCSTCS K JIOOOMY (pparMeHTy, KOTOPBIH MO3BOJISIET OOHAPYKUTh CHTHAJ, H MOXKET
BapbUPOBaTh B INHUPOKUX TMpeneiax B 3aBUCHMOCTH OT KOHKPETHOW MPHUPOIBl aHAJIN3A.
[IpencraBnsrommne  WHTEpEC  (PPAarMEHTHI-METKH  BKJIIOYAIOT  KaK  HEMOCPEICTBEHHO
IEeTeKTUpyeMble MeTKH (TpsiMble MeTkH) (Hampumep, (IyOpecleHTHble METKH), TaK |
OMOCPENIOBAHHO OOHApY’>KMBaeMble METKH (HempsiMble MeTKH) (Hampumep, UJeH Mapbl
CBs3bIBaHUS). DIyopecleHTHass MeTKa MOXKeT ObITh JI000H (hIyOpEeCHeHTHOW METKOH
(Hampumep, ¢ayopecUeHTHbIH Kpacutenb (Hampumep, (uyopecrenH, TexXacCKUil KpacHbIH,
ponamuH, MeTkn ALEXAFLUOR® u T..), ¢ayopecueHTHBI Oenok (Harmpumep, 3eJeHbIH
¢dnyopecuentssiii Oenok (GFP), ycunennniit GFP (EGFP)), sxentolii ¢ayopecueHTHBINH Oenok
(YFP), xpacuslii ¢ayopecuentnbiii Oenok (RFP), romyGoit ¢ayopecuentHeii 6enok (CFP),
Cherry, Tomato, Tangerine u no0bie ux (yopecueHTHbIE MPOU3BOAHBIE) U T.1.). [Toxxoasmue
IPYIIIbI AETEKTHPYEMbIX (HEMOCPEICTBEHHO WIM ONOCPEIOBAHHO) METOK AJISI HCIOJNIb30BAHUS B
criocobax BKJIOYAIOT JIIOOYIO IPYIy, KOTOPYIO MOXKHO AE€TEKTHPOBATh CHEKTPOCKOMUYECKHMH,
(OTOXUMHUYECKUMH, OMOXMMHUYECKUMH, UMMYHOX UMHYECKHMH, AIEKTPUYECKUMH,
ONTHUYECKUMH, XUMHUYECKUMHU WM OPYrUMH criocoOamu. Hampumep, momxopsimue HempsiMbie
METKH BKJIIOYAIOT OHOTHH (WIEH Napbl CBA3BIBAHMS), KOTOPBIH MOXKET CBS3BIBATBCS CO
CTPENTaBUANHOM (KOTOPBIN CaM MOXKET ObITh MEYEHHBIM HETIOCPEACTBEHHO WIIH MTOCPEIOBAHHO).
MeTku Takke MOTYT BKJIOYaTh. PalHOAKTHBHYHO MeTKy (mpsiMasi MeTka) (Hampumep, °H, %1,
338, 1C unu ¥2P); pepmenrt (uenpsimas MeTka) (HampuMmep, MepOKCUa3y, MeaouHyo GocdaTasy,
rajjaKkTo3uaasa, Jronpdepasa, MIFOKO300KCHIa3a M T.MM.); (JyopecueHTHbIH Oenok (mpsmast
MeTKa) (Hampumep, 3eNeHbld (IyopecueHTHBIH OeNoK, KpacHbI (IIyOpPEeCLEHTHbIH OeloK,
JKENTBIN (PIyOpPEeCUEeHTHBIN OENOK U JII0ObIe UX YAOOHBIE IPOU3BOIHBIE); METAILTHUECKYIO METKY
(psimast MeTKa); KOJIOPUMETPUIECKYI0 METKY; WJIEH Napbl CBsi3bIBaHus; U T.11. Ilox «mapTaepom
napbl CBS3BIBAHUSY WM «YJIEHOM Tapbl CBA3BIBAHUSY IMOAPA3yMEBAETCS ONMH W3 NEPBOTO U
BTOPOTO ()parMeHTOB, T/Ie MEePBbIA U BTOPOH (hparMeHThbl 00Nana0T Ceu(pUUIeCKUM CPOICTBOM
CBsI3bIBaHUS Npyr ¢ npyroM. llogxopsiine mapel CBA3BIBAHUS BKIKOYANOT, 0€3 OrpaHUYEHMUS:
AHTUI'eH/aHTUTEA (marmpumep, JIUTOKCUT€HUH/aHTH-IUTOKCUTe€HHH, TUHATPOPEHIIT

(DNP)/antu-DNP,  nancun-X-antu-maHcun,  (ayopecuenH/aHTH-(ayopeclenH, Jrouudep
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JKENThIi/aHTH-Tonndep KEeNTbli W POJAMUH  aHTU-POJAMUH), OuoTHH/aBUOuH (WIH
OMOTHH/CTpENTaBUINH) M KaJbMOAYIHH-CBsi3biBatomuil Oenok (CBP)/kanemonymun. JlroGoi
YJIeH Tapbl CBA3bIBAHUA MOXKET OBbITh MOAXOMASALINM JJIi MCIIOJNB30BAHMSA B KAueCTBE METKH,
ONpPENEsIEMON ONOCPENOBAHHO.

[00202] JIroOo¥i maHHBIA KOMIIOHEHT HJIM KOMOWHALMS KOMIIOHEHTOB MOKET OBITh
HEMEUEHOHN WJIM MEUEHHOH AETeKTUPYEeMON METKOW. B HEKOTOpBIX BapuaHTax OCYLIECTBJIEHUS,
KOIZla TIOMEYeHbl ABa WM Oojiee KOMIIOHEHTa, OHU MOIyT ObITh IOMEYeHbl (parMeHTaMu-
METKaMH, KOTOPbIE MOXKHO OTJIMYUTH IPYT OT Apyra.

Nukancyasinusi 1 HAHOYACTHLBI

[00203] B HEKOTOPBIX BapUAHTAX OCYIIECTBJICHUS] KOMIO3HLIUU MOJUMEP OOBEeIUHIETUS
C HYKJICMHOBOW KHUCJIOTOW W/MJIM TOJUIMENTHAOM U YaCTUYHO WJIM IMOJIHOCTBEO WHKAICYJIHUPYET
HYKJICMHOBYIO KHCJIOTY W/WIM TOJHIENTHI. B HEKOTOPBIX COCTaBaX KOMITO3HLUS MOXKET
CoAepyKaTh HAHOUACTHIIBI, COJEPIKAIIHIE ITOJIMMEDP U HYKICHHOBYIO KUCIIOTY H/VUTH TTOJIUIETITHL,

[00204] B HekoTOpbIX BapuUaHTaX OCYILIECTBJIEHHUs KOMIIO3MLIMS MOKET COIEp’KaThb
SOEPHYI0 HAHOUYACTHIYy B JOMOJHEHUE K IMOJIUMEPY MO M300PETEHHI0 M HYKJIEHMHOBOW KHCIIOTE
WIA TONUNenTuay. MOXKHO HCIONb30BaTh JIOOBIE MOAXOASIINE HAHOYACTHILBL, BKIIOUAs
HAHOYACTHIIBI MeTajl1a (HampuMep, 30J10Ta) WIN MOJUMEPHbIE HAHOYACTHULIBL.

[00205] Ilonumep, pacKpbITbIi B HACTOSINEM ONMCAHWUM, U HYKJIEHMHOBas KUCJIOTa
(manmpumep, runosas PHK, noHOpHBIN MONUHYKIEOTH Wi 00a) WX TOJMUIIENITH MOTYT OBITh
KOHBIOTMPOBAaHbl C IIOBEPXHOCTBIO HAHOUYACTHUI] HENOCPEJACTBEHHO WJIH ONOCPEIOBAHHO.
Hanpuwmep, pacKkpbIThIi B HACTOSIIEM OMUCAHUM MOJUMEP U HYKJIEUHOBAsl KUCIIOTa (HarpuMep,
rugosass PHK, noHOpHBII mnonuHykjgeoTua wuian o00a) WIM TOJMIENTHJ MOTYT OBITh
KOHBIOTHPOBAaHbI C MOBEPXHOCTHI) HAHOUYACTHULBI HEMOCPEACTBEHHO WJIM OMOCPEIOBAHHO 4epes3
IIPOMEXKYTOUYHBIN JIUHKED.

[00206] B kadecTBe JMHKEpAa MOKHO MCIOJB30BATh JIIOOOH TUI MOseKyJsibl. Hanpumep,
JIMHKEP MOKET MPEACTaBIATh COO0M anu(paTuyecKyro Ienb, BKIOYAIOIIYIO 0 MEHbIIEH Mepe
nBa atoMa yriepona (Hampumep, 3, 4, 5, 6, 7, 8, 9, 10 unu Gonee aTOMOB yryiepona), U MOXKeT
ObITh 3aMelleH OmHON wim Oojiee (PyHKUMOHAJIBHBIME TPYIIIAMH, BKJIIOYAs KETOH, MPOCTOH
3¢up, CIOKHBIA 3PUpP, aMHUJI, CIIUPT, AMUH, MOYEBUHY, THOMOYEBHUHY, CYyJb(okcua, cyibdoH,
cynboHaMHUIHBIE W TUCYIb(UIHBIE (PYHKINOHATIBHBIE IPYNIIbI. B BapuaHTax OCYLIECTBICHUS,
B KOTOPBbIX HAHOYACTHULIA BKJIFOYAET 30JI0TO, JIMHKEP MOXKET ObITh 000N THOJICOmEpsKamei
MOJIeKyJio. B3aumoneiicTBre THONBHOH TIpPymIbl C 30JI0TOM TNPUBOAUT K OOPa3OBaHUIO
KOBaJIEHTHOH cynbduaHoi (-S-) cesi3u. KoHCTpynpoBaHue U CHHTE3 JIMHKEPA XOPOLIO U3BECTHBI
B JAHHOM 0OJACTH.

[00207] B  HekOTOpbIX BapuUaHTax OCYLIECTBIEHUS  HYKJIEHHOBAas  KHCIOTA,
KOHBIOTHPOBAHHASI ¢ HAHOUACTHLIEH, MPENCTaBIsAET COO0H JMHKEPHYIO HYKJIEHHOBYIO KHCIOTY,
KOTOpAst CIY>KHUT U1l HEKOBAJICHTHOT'O CBSI3BIBAHHUS OJJTHOTO WJIM OOJiee 3JIEMEHTOB, PACKPBITHIX B
HacTtosimieM onucanuu (Hampumep, mnosmnentun Cas9 wu  ruposas PHK, ngonopHBIH
nonunaykineornn u nojunentun Cpfl), ¢ KOHBIOraTOM HAaHOYACTHULIA-HYKJIEHHOBAsl KHUCIOTA.

Hanpumep, nuHKepHas HyKJIEHMHOBas KUCJIOTAa MOXKET HMMETb IOCJIENOBATEIBHOCTb, KOTOpas
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rubpunmnsyercs ¢ runosoit PHK wim nOHOpHBIM MONMHYKIIEOTHAOM.

[00208] HykienHoBasi KHCJIOTAa, KOHBIOTMPOBAHHAsi C HAHOUYACTHUICH (Hampumep,
HAHOYACTHIIEW KOJUIOMIHOTO MeTajuta (Hampumep, 30J10Ta), HAHOYACTULEH, coaep:Kainei
OMOCOBMECTUMBIH MOJIUMEP), MOXKET UMEThH JIOOYI0 moaxomsumyo mHy. Korna HykienHoBas
KUCJIOTa mpencTaBisier codol ruaosyo PHK min mOHOpPHBINA MOMMHYKJIEOTHN, AJIHHA OOBIYHO
ABJIACTCS MOAXOASINEH A TAKUX MOJIEKYJI, HaIpUMep, KaK YKa3aHO B HACTOSALLIEM ONUCAHUH U
U3BECTHO B JaHHOH oOnactu. Ecim HykiemHOBask KMCJIOTA NPEACTABISIET COOOW JIMHKEPHYIO
HYKJICMHOBYIO KHCJIOTYy, OHa MOXET HMeTh JIIOOYI0 MOAXOASAINYK [UJId JIMHKepa IJIHY,
Hanpumep, anuHy ot 10 HykieorunoB (HT) mo 1000 HT, Hampumep, OT mpuMepHO 1 HT 1O
MPUMEPHO 25 HT, OT NpUMEpHO 25 HT 10 npumepHO S0 HT, oT npumMepHo 50 HT 1o npumepHo 100
HT, oT npuMepHO 100 HT 1o npumepHO 250 HT, OT npuMepHO 250 HT A0 npumepHO 500 HT WK OT
npumepHo 500 HT o npumepHo 1000 HT. B HEKOTOPBIX ciydasx HYKJIEHMHOBas KHUCJOTA,
KOHBIOTUPOBAHHAs C HAHOYACTHUICH (HampuMmep, HAHOUACTHLEH KOJUIOWAHOTO MeTajuia
(HampuMep, 30J10Ta); HAHOUACTHLIEH, coaep Kalieil OMOCOBMECTUMBIN TOJIUMED), MOXKET HUMETh
muny 6onee 1000 HT.

[00209] Korma HykJIeWHOBasi KHCJIOTA, CBA3aHHAsl (HAIPUMeEp, KOBAJEHTHO CBSI3aHHAS,
HEKOBAJICHTHO CBSI3aHHAs)) C HAHOYACTHULIEH, COAEPKHUT HYKJICOTHIHYIO MOCIIEIOBATENbHOCTD,
KOTOpass rudpunusyercs Mo MeHblledl mepe ¢ dvactbto rupooii PHK wunm moHopHOro
NOJMHYKJIEOTHA, NMPUCYTCTBYIOLIETO B KOMIUIEKCE IO HM300PETEHHIO, OHa MMeeT O0JacTh C
NOCJIEIOBATENIbHOCTBIO, HIEHTHYHOH obnactu komruiementa rupoBoii PHK wmm monopHO#
NOJIMHYKJIEOTUHON IOCIEN0BATEIbHOCTH, IOCTATOYHON s obnerdeHuss rubpunuzauuu. B
HEKOTOPBIX BapHaHTaX OCYLIECTBJICHUS HYKJIEUHOBAas KUCJIOTA, CBsI3aHHAsi C HAHOYACTHULIEH B
KOMIUIEKCE TI0 HACTOsAIIEeMy HM300peTeHHI0, MMeeT Mo MeHbluell mepe 50%, mo MeHbluel mepe
60%, no menblueit mepe 70%, no menbleir Mepe 80%, no meHbiiel Mepe 90%, no MeHbIIEH
mepe 95%, mo menbweit mepe 98%, mo menbmeit mepe 99% wnu 100% wuneHTUYHOCTH
HYKJIEOTHHON MOCJAEA0BATENbHOCTH C KOMIUIEMEHTOM aauHON oT 10 mo 50 HykneoTunos
(marmmpumep, ot 10 HykiaeoTunos (HT) 10 15 =T, oT 15 HT 10 20 HT, oT 20 HT 10 25 HT, OT 25 HT 10
30 ur, or 30 HT mo 40 Hr wimu ot 40 HT mo S50 Hr) rumoBodt PHK wmu mpoHOpHOTO
MOJIMHYKJIEOTH/A, IPUCYTCTBYIOLIETO B KOMILJIEKCE.

[00210] B HexkoTOpbIX BapHaHTax OCYLIECTBJIEHMs] HYKJIEMHOBas KHUCIOTA, CBsI3aHHAs
(HarmpuMep, KOBAJIEHTHO CBSI3aHHAS;, HEKOBAJICHTHO CBS3aHHAS) C HAHOUACTHILICH, MPEICTABIIAET
coOOW JOHOPHBIN TONMHYKJICOTHA WIH HMEET TAaKyk >K€ WIH MNPAKTHYECKH TaKyl Ke
HYKJICOTHHYK TOCJIEAOBATENBHOCTh, YTO W JOHOPHBIA NOJHMHYKJIEOTHA. B HEKOTOpBIX
BApPUAHTAaX OCYLIECTBICHHUS HYKJIEHHOBAs KHUCJIOTA, CBsA3aHHAs (HampuMep, KOBAJIEHTHO
CBSI3aHHAs, HEKOBAJEHTHO CBsI3aHHAs) C HAHOYACTULEH, COAEPKUT HYKICOTHUIHYIO
MOCJIEAOBATENBbHOCTD, KOTOpasi KoMIuleMeHTapHa qoHopHou JIHK-marpuie.

Cnocod npumMeHeHust

[00211] Tlonumepsl, NpeACTaBIEHHbIE B HACTOSIIEM ONMHCAHUM, MOXHO HCIIOJb30BaTh
1S MOOBIX IeNiel, HO, TPENIONIaraeTcs, YTO OHU OCOOEHHO IMOJIE3HBI [l KOMOMHUPOBAHUS H, B

HEKOTOPBIX BapHAaHTaX OCYWICCTBJICHHs, HWHKAICYJIUPOBAHUA OHOJIOrHYECKHUX MOJICKYJI
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(HarmpuMep, HYKJIEWHOBBIX KHCJIOT W TOJMIIENTHAOB) Ul Pa3MUYHBbIX Leneld. B omHoM u3
aCIIEKTOB MPEIOCTABIISAETCS CIIOCO0 MHKAICYJINPOBAHUSA OHMOJOTHYECKOW MOJIEKYJIbI, TAKOW Kak
MOJIMIENTH] WJIK HYKJIEMHOBAsi KUCJIOTA, MyTeM KOMOMHUPOBAHUSI MOJIUMepa 10 U300pETEeHHIO,
KaK TPENCTaBIEHO B HACTOALIEM OIMCAHUHU, C OMONIOTHYECKON MOJEKYJIOH, MOCPEICTBOM Yero
NOJIMMEP YaCTUYHO WJIM TOJHOCTBIO MHKAICYJUpyeT Onomonekyiy. buomonekyny, 4acTudHO
WJIM NTOJIHOCTBIO MHKAMCYJIMPOBAHHYIO TOIMMEPOM, HHOTAA HAa3bIBAIOT HAHOUACTULICH.

[00212] B HacTosileM TOKyMEHTE TaKXKe MpeaaraeTcsi Crnocod AJOCTaBKU HYKJIEHHOBOMH
KUCJIOTBl W/WJIM TIOJMIIENTHIA B KJIETKY, TZle KJIETKA MOKET HAXOAWTLCS M Vilro Wi in vivo.
Crnioco® BKJIIOYAET BBEACHHWE KOMIIO3HMLIMH, COAEpIKALICH MOJIMMEP M HYKIEHHOBYIO KHUCJIOTY
W/WJIM TIOJIMIENTH TT0 HACTOSIIIEMY HM300pETEeHUI0, B KJIETKY MM CyOBEKTY, ComepKalieMy 3Ty
ki1eTky. Crioco® MOKHO MCHOJB30BATh B OTHOLIEHUH JIFOOOTO THMA KJIETOK WM CyOBEeKTa, HO
0COOEHHO OH TMOJIE3€H Ui KIETOK MJICKOMUTAIUX (HampuMmep, KIETOK deJoBeka). B
HEKOTOPBIX BapUAHTaX OCYLIECTBJICHUs MOJMMEP BKIIIOYUAET HALENUBAIOLIUI areHT, Takol, 4To
HYKJICMHOBAasl ~ KUCJIOTa W/WIM  TOJHIENTHI  JOCTABIIFOTCS  NMPEUMYINECTBEHHO  HIIH
UCKJIFOUUTENIbHO B LIEJIEBbIE KJIETKU WM TKaHU (HampuMep, KJIETKU WIH TKaHU nepudepuaeckon
HEPBHOW CHUCTEMBI, IEHTPAJIbHOW HEPBHOW CUCTEMBI, TJ1a3a CyOBEKTa, IEYEeHH, MBIIILBI, JIETKOTO,
KOCTH (HarpuMep, reMOTIO3TUIECKHUE KIIETKH) FITH ONyXOJIEBbIE KJIETKU WIIN TKaHH).

[00213] IIpu wCHONB30BAaHUM C KOMIIO3WIMEH, comep:kameidl oauH wim Oonee
koMmrioHeHTOB cucteMbl CRISPR; cnoco0 MOXHO NMpUMEHSTH U1 MHAYKIMHU PEOAKTUPOBAHUS
LIeJIEBOM HYKJIEMHOBOM KHCJIOTHI MJIM I'eHa. B HEKOTOpBIX BapHaHTaX OCYLIECTBIEHHs CIOCOO
MOAU(UKAIIMKA LEJIeBOH HYKJIEHMHOBOW KHCIOTBHI BKJIIOYAET TOMOJIOTUYECKU HAIPABICHHYIO
penapauuto (HDR). B HekoTOpBIX BapHaHTax OCYLIECTBJIEHHs HCIOJIb30BAHHE KOMIUIEKCA IO
HacrosimemMy wu3zoOperenuto s nposenenuss HDR oGecneunBaer sddextuHocte HDR 1o
MmeHbLIel Mepe 1%, no mensbiueit Mepe 2%, no MeHbiuei Mepe 3%, o MeHbluel mepe 4%, 1o
MeHblIel Mepe 5%, no menbliel mMepe 10%, no menbuieil Mepe 15%, no mensiueit mepe 20%,
1o MeHblei mepe 25% wunu 6onee yem 25%. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHHS CIIOCOD
MOIU(UKALMKA 1IeJIEBOH HYKJICMHOBOH KHCJIOTHI BKJIIOYAET HErOMOJOIMYHOE COCTUHEHUE
koHoB (NHEJ). B HekoTOphIX BapwaHTax OCYLIECTBJIEHHS NPUMEHEHHE KOMILUIEKCAa TI10
HacrosimeMy u3oOpereHuto i nposeneHuss HDR obGecneunBaer s¢dexruBHocts NHEJ mo
MeHbIel Mepe 1%, mo MeHbuieil Mepe 2%, no MeHblieil Mepe 3%, o MeHblIeil Mepe 4%, 1o
MeHblel Mepe 5%, no mensiuel Mepe 10%, no meHbiieit mepe 15%, no menbiueit mepe 20%,
no MeHbIeit mepe 25% wunu 6onee yem 25%.

[00214] IIpuBeneHHBIE HHUKE MPUMEPBI JOMOIHUTEIHHO WILTIOCTPUPYIOT H300peTeHue,
HO, MX HE CJeQyeT paccMaTpuBaTh Kak KakUM-JIHOO 0O0pa3oM OrpaHHYUBAIOIINE O0BEM
n300peTeHus!.

ITPUMEP 1

[00215] Hacrosiumii npuMep npeacrasisier co0ol PpyKOBOACTBO MO CHHTE3Y MOJHMEpa
no usobOpereHuro. CHHTE3 BKIIOYAET pPEAKLUIO MPUCOCOUHEHUs akpuigara nmo Mmuxasiro.
IIpuBeneHHast B Ka4eCTBE IMpUMepa MPOLEAYPa BEINIAIUT CIEAYIOLUINM 00pa3oM.

Cxema 1.
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[00216] B crexnstaHOM (uiakoHe cycnienauposanu pAsp (DET) (5 wmr, 0,22 mxkMoinb) B
mametuicynbpokcune («DMSO»; 700 mkn). K cycnensuun nobasmsmy 30 MK TPpUMETHIIAMHHA
(«<TEA»), W mNONyuYeHHYK CYCIECH3HUI0 TNePEeMELINBAIN 1O TIOJNHOTO pPACTBOPEHHS BCEX
nonuMepoB. K peakumoHHo# cmecu pobammsn akpuwiar 1 (1,15 wmr, 5,5 Mkmonb), u
PEaKLMOHHYK) CMeCh mepemelmnBanu B TedeHue 40 4acoB NpH KOMHATHOM TeMIepaType.
HeouuninenHplli NpPOAYKT OUMIIANN OCAKIEHUEM AaLETOHUTPUIOM M TPUXKABl MPOMBIBAIU
alleTOHUTPMIIOM, MoJy4as 4 Mr monumepa S5, rae (atb) paHo 55 u (c+d) pasro 25. 'H NMR
(400 MI'y, D20O): 6 4,8-4,6 (bs, 4H), 4,2 (T, 2H), 3,4-2,4 (M, 40H).

[00217] Kak moka3aHO Ha cxeme 1, peakiusi MpucoenuHeHus akpmwiarta 1 nmo Muxasmo
NPUBOAUT K OOpPa30BaHMIO CBSI3M HAa OCHOBE aMuHa (cM., Hampumep, nonumep 5). Takum
o0paszom, ucxonHast ¢pyHkunoHanpHast amuHorpymnmna B pAsp (DET) octaercst HeTpoHyTO#.

[00218] AmnHanorm4Hyr0 MpoOLENypy MOXKHO  HCHOJb30BaTh Ui  IOJIy4YEHHs
JOTIOJTHUTEIbHBIX TIOJUMEPOB GopmyJibl 1 (Hanpumep, monumepoB 1-4 u 6-12). HykneodpunbHoe
3aMeLIeHUEe MOKHO UCIIONIb30BATh JJIs1 MOJIY4YEHUsl OIUMEPOB 28 u 29,

[00219] Kpome ToOro, 5Ty mnpouLenypy MOXHO NPUMEHUTb K APYroMy HCXOIHOMY
MOJNMMepy, TaKOMy Kak IonuMep, nojydeHHblli B Ilpumepe 7, nand monyudeHuss APyrux
nonumMepoB Gopmyisl 1 (Hampumep, 3TUM COCOOOM MOMKHO TOJY4YUThH moynumepsl 13-24 w3
nonumepa 30 unu 32, AeMETUIMPOBAHHOIO MO KOHLEBOMY a30Ty AJIsI MOJIy4€HUs] EPBUYHOIO
WJIA BTOPHYHOTO aMHHA).

ITPUMEP 2

[00220] Hacrosiumii npuMep npeacTasisier coO0l PpyKOBOACTBO MO CHHTE3Y MOJHMEpa
no wusobpereHuro. CHHTE3 BKIIOYAET PEAKLUIO MPUCOCOUHEHUs akpwiara nmo Muxasiro.
IIpuBeneHHast B Ka4eCTBE IPUMepa MPOLEAYPA BEINJIAUT CIEAYIOLUIIM 00pa3oM.

Cxema 2.
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[00221] B creknsinHOM (rakoHe cycnenauposanu pASP (DET) (5 mr, 0,22 Mkmonp) B
6e3BogHoM Metanose (300 mki), u k cycrneH3uu pobasmsan 30 mxia TpusTiiamuHa («TEAY).
IlonyueHHBIN pacTBOpP MHEepEMEIINBAIN IPU KOMHATHOW TemmepaType B Teduenue 10 mMuH 10
MIOJTHOTO pacTBopeHus: nojumepa. Pacteop paszbasismn 300 mxin DCM. K peakunoHHOM cMecu
nobasmsmu akpuatr 2 (1,05 wmr, 5,5 mkmonp) B 30 mMkn DCM, M peakuMOHHYIO CMeCh
nepemMelnrBail NpU KOMHATHOM TemrnepaType B TedeHue 48 dacos. HeouuieHHbIM TPOAYKT
OYMINAIH OCAKACHHEM B OONBLUIOM H30BITKE AMSTHIOBOro 3¢upa ¢ noiaydeHueM 4,3 wmr
nonumepa 8, rae (at+b) pasHo 55 u (c+d) pasno 25. '"H SAMP (400 MI'y, D,0): § 4,8-4,6 (y.c,
4H), 4,03 (1, 2H), 3,8-2,5 (M, 27H), 1,5 (1, 2H), 1,25 (c, 12H), 0,7 (1, 3H).

[00222] Kak moka3aHO Ha cxeMe 2, peakius MpUCOeANHEHUs akpuiara 2 mo Muxasiro
NPUBOAUT K OOpa3OBaHMIO CBS3M HAa OCHOBE aMuHa (CM., Hampumep, noimmep 8). Taxum
oOpasom, ucxonHas aMuHHas pyHKUHOHaIbHasrpymmna B pAsp (DET) ocraercst HETpOHYTOI.

I[MPUMEP 3

[00223] B 3ToM mpuMepe MOKa3aHa CIOCOOHOCTb PACKPBITBIX B HACTOSIIEM ONMHCAHUU
NOJIMMEPOB NOCTaBIATh proOoHyKieonporenH Cas9 («PHII Cas9») B ki1eTky. YPOBEHb JOCTABKU
PHIT Cas9 onemmBamm B kierkax HEK293T («GFP-HEK»), wuHaynupyembIX 3€JI€HBIM
dbayopecueHTHbIM OenikoM («GFP»).

[00224] 10 mmons PHIT Cas9 cmemuBamu ¢ (i) momumepom S, (ii) monmumepom 8 u (iii)
pAsp (DET), ucnonb3oBanHbM B KauectBe koHTpois. Kuetkm GFP-HEK oOpaGarsiBanu
TIOJTYyYEHHOUW CMEChIO B yCJIOBUsIX Oe3 chiBOpOTKHU. [Tommmepnr nobasmsiiu B qo3ax 0,375 Mk,
0,75 wxkr, 1,25 mkr, 2,5 mkr, 5 mkr u 10 MKr [nist BbIOOpa ONTHMAJBHOW IO3BI, KOTOpas
o0ecrieunBaeT HaMBBICIIYIO 3(PQPEKTUBHOCTP M MHHHUMAJIbHYIO TOKCHYHOCTb. Pe3ynbTarsl
npeAcTaBIeHbI HA Gur. 3.

[00225] Ha ¢wur. 3 nokaszan ypoeHb poctaBku PHII Cas9, nsmepeHHBIH 1O MPOLIEHTY

GFP(-) B knerkax GFP-HEK, oO6paboTtannbix Tpems cmecsiMu. Bee Tpu nonmmepa (T.e. monumep
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5, momumep 8 u pAsp (DET)) nokaszanu oguHaKOBbIE YPOBHU PEOAKTHPOBAHUS M€HOB B 033X
nojumepa ot 0,375 mxr go 2,5 mkr. Ognako nomumep 8 u pAsp (DET) nponemoHcTpupoBanu
BBICOKHI YPOBEHb TOKCUYHOCTHU I KJIETOK (’KM3HECIIOCOOHOCTh KIeTOK MeHee 50%) B mo3ax
nojgumepa 5 Mkr u 10 mkr. Ilpu 3Tom nomumep 5 obecneuns ONTHUMAaNbHYIO JOCTaBKY B 103€
NOJIMMEpPA S5 MKT, O 4eM CBUAETeNbCTBYeT ypoBeHb GFP%, 0e3 3HauMMOl TOKCHYHOCTH.

ITPUMEP 4

[00226] B sTom mpumepe nokasaHa CIOCOOHOCTb PACKPBITBIX B HACTOSLIEM ONUCAHWUU
NOJMMEPOB  AOCTaBJsATH B KieTku Cre-pekoMOWHA3y, KOTOpas MOXKET H3MEHSTh
nocienosatenbHOCTH 10XP.

[00227] Hcnonb3ysi mepBUYHBbIE MHUOOJACTBI MBbIIIEH ai9, KOTOpbIE COAEpIKaT CTOI-
NoCJIenoBaTeNIbHOCTh Mexnay loxP  (cepast crpenka Ha ¢ur.4), ypoBEeHb HOCTaBJIEHHON
pekombOuHa3bl Cre MOXHO u3MepuTh 1o skcnpeccunt RFP. PenoprepHsiii annens Ai9 comepkut
kaccery STOP, ¢QrnaHKHpOBaHHYI TIOCIENOBATENLHOCTBIO 10XP, 4YTO mpemoTBpamaer
tpanckpunumo RFP.  PexkomOunaza Cre ymamser xaccetry STOP, dunankupoBaHHYHO
NOCJIEI0BATENbHOCTHIO 10XP, TeM cambiM oOecnieunBas Tpanckpunipo RFP.

[00228] Cre-pexomOuHazy (2 mkr) cmemmBanu ¢ (1) nmomumepom S u (i1) pAsp (DET),
UCTIONIb30BAHHBIM B Ka4€CTBE KOHTPOJIS, JJIS MOJTy4deHus: HaHodactull. [Tonmumepsl nobasnsim B
nozax 1,25 mxr, 2,5 Mkr, 5 Mkr, 10 Mkr 1 20 MKT A1 onpeAesieHusl ONTUMAIbHOM A03bI, KOTOpast
o0ecrnieunBaeT HaMBBICIIYIO 3()(PEKTUBHOCTD U MUHHMAJBbHYI) TOKCUYHOCTb. Mmuobmacter Ai9
oOpabaTbIBasiu MOJTYYEHHBIMA HAHOYACTHIIAMH, ¥ METOAOM MPOTOYHON LINTOMETPUH BBIITOJIHSIIN
xonudecTBeHHOE onpeneneHne RFP+ uepes 4 nus mocne o0paboTku. Pe3ynbsraTe! npencTaBieHbl
Ha ¢ur. 5.

[00229] Ha ¢ur. 5 mnokasaH ypoBeHb aocTaBku Cre-peKOMOMHA3bl B IEPBUYHBIE
MHOOJIaCThI, U3MEPEHHbIN MO ypoBHIO dkcnpeccun RFP+. Kak nokasano Ha ¢ur. 5, monumep 5
obecrnieunBan Oonee Bbicokue ypoBHH dkcnpeccur RFP+, yem xontpons (pAsp (DET)) B no3zax
nonumMepa 5 Mkr, 10 Mkr u 20 MKT, 4TO CBHOETEIBCTBYET O TOM, UYTO B 0OJiee BBICOKUX H03aX
nonuMep 5 obecrneunBaeT Oosiee 3P heKTUBHYIO TOCTaBKY pekoMOuHa3bl Cre 1Mo CpaBHEHHIO C
pAsp (DET).

ITPUMEP 5

[00230] B 3Tom mpuMepe MOKa3aHa CIIOCOOHOCTb PACKPBITBIX B HACTOSIIEM ONHCAHUU
NOJIMMEPOB A0CTaBIIATE Cre-pekoMOUHa3y i71 Vivo MbIIIaMm.

[00231] Mpimmam Ai9 BeBommunu (i) Tompko Cre-pexoMOmHasy u (i) HAHOYACTHILIBI
[T unupoBanHoTo MosmMepa (T.e. cMech noaumepa S u [IOI-nonumepa), HHKATICYTHPYIOIIHE
Cre-pexombunazy. Cre-pekomOuHa3zy (35 MKr) HOCTaBJsLN CO cMechio mojumepa S u PEG-PAsp
(DET) (100 mxr). Cmech momumepa 5 ¢ PEG-PAsp (DET) no3BonsieT KOHTPOJIMPOBATh pa3mep
NOJIMMEPHBIX HaHOYACTHUL. Uepes ABe HEAeNN NOCIe HHBEKIIMA COOMPATT HKPOHOKHBIE MBILIIIBI
mpiuei ai9. IlonmydeHHbIe MOMEpeyHble CPe3bl MBI BU3YAJIH3UPOBAIN Ui OOHAPYKEHHUS
Oenka KpacHOW (hIIyopecleHINH, KOTOPbIH reHepHpOoBaJICs B pe3ynbTare pekomOunaumu JIHK.
Pesynbrarsl npencTasieHsl Ha Gur. 6.

[00232] Ha ¢ur. 6 moka3aHo, 4TO MOJHMEPHblE HAHOYACTHULIBI YJIYYIIAIOT JOCTaBKY
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pexomOuHa3b! Cre B MbpIIMHYO MbIIy. Mabek1nsa pekomOnHa3bl Cre npuBoaMIa K SKCIPECCHU
RFP TOJBbKO B OrpaHUYEHHBIX y4YacCTKaxX MBIIIL, O Y€M CBUIETEJIBLCTBYET MEHbIIE KOJIUYECTBO
oOyacteli BH3yaJu3UpPOBaHHOTO Oeka kpacHo (uryopecuenunn. B 1o xe Bpemst unbekius Cre-
pEeKOMOMHA3bI, WHKAICYJIMPOBAHHONW B MOJMMEPHOM HaHOYACTHUIlE, OOECIIEYMBAET SKCIIPECCUIO
RFP B GonpimnHCcTBE 001aCTEH MKPOHOKHOMN MBbILIIIBI.

[00233] IIpoGnema AOCTaBKH Oefika 3aKJIOYAETCs B TOM, HACKOJBKO IIMPOKO MOMKET
JOCTaBJIATHCST OENOK M BJIMATH Ha OOJblIee KOJMYECTBO YYaCTKOB TkaHM. HaHouacTuIibl,
NOJIy4eHHbIe W3 cMecu mnojumepa S5 u IIDI'monumepa, MoryT 3QQEeKTHBHO HOCTABISATH
pexomOuHazy Cre u CrIOCOOCTBYIOT €€ paclpene/ieHHI0 B OPraHU3Me MBbIIIei ai9.

ITPUMEP 6

[00234] B 3TOoM mpuMepe MOKa3aHa CIIOCOOHOCTb PACKPBITBIX B HACTOSIIEM ONMHCAHUU
nonuMepoB aocTasisaTh Cas9 B HelipoHaNbHBIE KIIEeTKH, 3kcnpeccupyrouine GFP.

[00235] Hnst ompeneneHusi, Moker Jju mnojgumep S5 goctaBiasite PHIT Cas9 B
HellpoHalbHblE KIETKH, HCIoNb3oBalu skcrnpeccupyromue GFP  HelipoHanbHble KIETKH,
KoTopble  Obutn  nubepeHUUpOBaHbl M3  HEHPOHANBHBIX  KJIIETOK-TIPEALIECTBEHHHKOB.
Hefiponaneuele knerku, skcnpeccupyromue GFP, obpabareiBamun orPI’K um Oenkom Cas9,
UCIOJIb3Ysl MOJIMMEPBI, PACKPBIThIE B HACTOSILEM OINHCAHUU B KaueCTBE CPEICTBA JIOCTABKU.
Uepes ceMp mHEH nocie oOpaboTKu U3 KIEeTOK SKkcTparuposain reHoMHyr0 JIHK, u BbmonHsmm
[MIP-ammmudukammo resa GFP. Jlng u3MepeHUs: 4acTOThl WHAEN-MyTALUN B pe3yJbTaTe
penaktupoBanus rera Cas9 pemonnsuin anann3 TIDE (mporpammuoe obecneuenne TIDE ot
Desktop Genetics, Netherlands Cancer Institute). PesynbraTsl npencrapieHsl Ha Gur. 7.

[00236] Kak noka3aHo Ha ¢ur. 7
uHayuuposath 11% nHaen-mMytauuii B HeHPOHAIBHBIX KJIETKaX.

ITPUMEP 7

[00237] Hacrosituuii mpumep npeacTaBisieT COO0i pyKOBOACTBO MO CHHTE3Y PaCKPBITOrO

nonumep S Obut ciocoben noctasisare PHIT Cas9 u

2

B HACTOALIEM OMUCaHuU nonuMepa. CHUHTE3 BKJIKOYAeT MOJUMEPHU3ALUI0 C PACKPBITHEM KOJIbLIA C
nocienyouein moaudukaumedn s nodydeHus nojumepa (opmynsl 4. IlpuBeneHHas B
KauecTBEe NTpUMepa NpoLEeaypa sABJISAETCs CAEAYIOLIEH.

Cxema 3
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[00238] Cunre3 mnoammepa 33: (a) tosmwmxiyopun, TEA, DCM; (b) N, N,N-
tpuMmeTTIIeHIuamMiH, K2COs3, aneToHUTpHI, KUMsYeHHe ¢ OOpaTHBIM XOJOAMIBHIKOM; (C)
LiAlH4, THF;, (d) coemunenune 7, KyCOsz, anetoHuTpws, KunsdyeHHe ¢ OOpaTHBIM
xonogunbHUKOM; () LiAlHa, THF; (f) Oyrunamun, DCM-DMF (9:1), 48 yacos; (g) coenuHeHue
9, NMP, 6 yacos.

[00239] Kak moka3aHO Ha cxeMme 3, mojuMmepusauus coeauHeHust 10 ¢ packpwiTueM
KOJNbIIa TPUBOAWT K oOOpa3oBaHmio coenuHeHuss 11 ¢ n=63, koTopoe MOXeT ObITh
JOTIOJTHUTEIPHO MOIU(UUMPOBAHO C oOpa3oBaHmeM monuMepa 33 mocie o0b0paboTku
COeIMHEHHEM 9.

[00240] AHanoru4Hyr0 MpPOLEAYPY MOMKHO MHCIONb30BaTh sl MOJNYYEHHs] IPYTHX
nosiuMepoB popmyiel 4 (Hanpumep, nojgumepoB 30-32). Kpome TOro, KOHIEBON TPEeTUYHBIN

aMHH Ha OOKOBBIX LOEMAX MOJIMMEPA MOKET OBITh ACMECTUIINPOBAH OOBIMHBIMHU METOAaAMHU C
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MOJIy4eHUEM MOJUMEPOB 39-42.

ITPUMEP 8

[00241] B 3Tom mpuMepe MoOKaszaHa CIIOCOOHOCTb PACKPBITBIX B HACTOSIIEM ONHMCAHUU
NOJIMMEPOB  JOCTaBiATH B kijerky Cre-pekoMOMHA3y, KOTOpass MOXET  M3MEHSThb
nocienosarenbHocTH loxP.

[00242] Ucnonb3ys knetky, conepxamue pernoprep Traffic Light Reporter ((TLR)-HEK
293T), koTopbie OBLIM CO3aHBI C MOMOINBI0 BUpycHOU Tpancaykuuu Traffic Light Reporter B
HEK 293T (cm. ¢ur.8), MOXHO uU3MEpHTh YypPOBEHb OKcmpeccuu paoctasieHHOW Cre-
pexoMOMHA3bI ¢ MOMOLIBI0 KpacHOro (iyopecuentHoro Oenka («RFPy). Traffic Light Reporter B
HEK 293T conepxur kaccery STOP u nBe mnocnenosarenbHocTu loXP, duankupyrorive
nocnenosatenbHOcTs GFP, Tem cambim npenoTspawmas TpaHckpuniuoo RFP u, B cBoro ouepens,
skcnpeccupysi GFP B orcyrctBue Cre. Cre-pekoMOnHa3a yaajisieT nocienosarenbHoctu 1oxP u
obecnieunBaet TpaHckpumnuro RFP.

[00243] Cre-pexomOuHa3y (1 MKr) cMemMBaIud C TMOJUMEPOM 33, TMOJNYYEHHBIM B
npumepe 7, win pAsp (DET), ucrnonb30BaHHBIM B Ka4eCTBEe 00pasia CPaBHEHUS, JIsl IOJyIEHUS
HaHouactui. [Tomumepsr nobassuii B mo3ax 1,25 Mkr win 2,5 MKr aJis BbIOOpa ONTHMAJIbHOM
J03bI, KOTOpasi OOECreYMBAaET HAUBBICIIYIO 3(P(PEKTUBHOCTP U MHUHHMAJIBHYIO TOKCHYHOCTb.
Knerkm TLR HEK293T o0pabarbiBanu IOJNyYeHHBIMH HAHOYACTHIIAMH, W  BBITIOJIHSIH
KOJIMueCcTBeHHOe onpeneneHne RFP+ mMeTonoM nmpoTOYHON LUTOMETpUU 4epe3 3 OHS MOocCie
oOpaboTku. Pe3ynbraTe! npencrasiensl Ha ¢ur. 9.

[00244] Ha ¢ur. 9 nokazan yposenb nocraBku Cre-pexomOunHaszbl B kietku (TLR)-HEK
293T, w3mepenHblii o ypoBHIO skcrpeccun RFP+. Kak noxasano va ¢ur. 9, monumep 33
o0ecrieunBaeT yJNy4IlIeHHYIO JOCTaBKy IO CPABHEHUIO ¢ 00pasLaMu, coaepskamuMu Toabko Cre,
u obpasuom cpaBHenus pAsp (DET) B no3ax nonumepa 1,25 Mkr u 2,5 MKT.

ITPUMEP 9

[00245] B 3ToM mpuMepe MOKa3aHa CIOCOOHOCTb PACKPBITHIX B HACTOSIIEM OMHCAHUU
NIOJIMMEPOB JIOCTABJIATh B KJIeTKy pubonykieonporenn Cas9 («PHIT Cas9»). YpoBeHb HOCTaBKH
PHIT Cas9 onenmBamm B kierkax HEK293T («GFP-HEK»), uHaynupyembIX 3e€JeHbIM
dbayopecueHTHbIM OenikoM («GFP»).

[00246] 15 nmoms PHIT Cas9 (orPHK+06emnok Cas9) cmemmBanu ¢ monumepoMm 33,
nojiydeHHbIM B ipumepe 7, win pAsp (DET), ucnonp3oBaHHbIM B KauecTBe 0Opasiia CpaBHEHHS,
¢ monydyeHueM HaHodactull. [logumepnr mobasmsmu B go3e 2,5 mkr. Knerkm GFP-HEK
oOpabaTbIBaii TOJYYEHHOW CMEChIO B YCJIOBHUSX, HE COAEPIKALIMX CHIBOPOTKY. Pe3ynbrarsl
npexacrasieHsl Ha ¢ur. 10.

[00247] Ha ¢wur. 10 mokazan yposenb nocrasku PHII Cas9, usmepennsiit no GFP% B
kaerkax GFP-HEK, o6paborannbix nByms cmecsmu. Oba nonmmepa (T.e. momumep 33 u pAsp
(DET)) nokazanu criocodHocts noctaeisate PHIT Cas9 B no3e momumepa 2,5 MKT 1O CPaBHEHHIO
¢ xoHTponeM. OnHako B 1o3€ 2,5 MKr noaumep 33 okaszancs Oonee 3GpeKTUBHBIM, 4eM pPASp
(DET).

ITPUMEP 10
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[00248] B 3ToM mpuMepe MOKa3aHa CIIOCOOHOCTb PACKPBITHIX B HACTOSIIEM ONMCAHUU
MOJIMMEPOB JOCTABJIAITh HYKJIEMHOBBIE KUCIOTHL. Y poBeHb noctaBku MPHK eGFP B knerku HEK
293T oueHuBaIH ¢ IOMOIIBIO 3e1eHOr0 (uryopeceHTHoro oenka («GFPy).

[00249] MPHK eGFP (200 ur) cmemmuBanu ¢ nonumepom 33 (600 Hr), mOJy4EeHHBIM B
npumepe 7, U MHKyOuUpoBasu B TedeHue 5 MuHYT. [lomydeHHbIE MONMMEpHbIE HAHOYACTHILIbI
seoawH B kietkn HEK 293T B cpene OptiMEM. Uepes 24 yaca KJI€TKH OTAEISUIN OT IUIAHIIETa
U aHAJM3MPOBAIM MPOTOYHOH wUTOMETpueil. JlumodekramMuH HCIONB30BaJM B Ka4yeCTBE
NOJIOXKUTEbHOTO KOHTpOouist st noctaBku MPHK eGFP. Pesynbratsl npencrasiens: Ha ¢ur. 11.

[00250] Ha ¢wur. 11 mnoka3aHO, 4YTO MO CPABHEHHIO C KOHTPOJeM moyumep 33
obecneunBaet ynyumeHayro nqocraBky MPHK eGFP B kiierku HEK 293T.

ITPUMEP 11

[00251] B stoM mpumepe IMOKa3aHO BIMSHHE BPEMEHH HMHKYyOALMM Ha CHOCOOHOCTH
PACKpBITBIX B HACTOSIIEM OINUCAHUU MOJMMEPOB AOCTABJISTh HYKJIEHHOBbIE KUCJIOTHL. YPOBEHb
noctabku MPHK eGFP B ximerku HEK 293T oueHuBanu ¢ TMOMOIIBIO  3€JI€HOTO
dayopecuenTHoro Oenka («GFP»).

[00252] MPHK eGFP (200 ur) cmemuBanu ¢ nonmumepom 33 (1,2 MKr), IOJTy4YEHHBIM KaK
onucaHo B mpumepe 7, W uHKyOupoBanmu B TeueHwe 2, 5, 10 m 30 mmmyTt. [lomyueHHbIE
nosuMepHble HaHoudacTHilbl BBoAwH B Kietku HEK 293T B cpene OptiMEM. Uepes 24 uaca
KJIETKH OTHEJSIN OT IUIAHIIEeTa W aHAJU3UPOBAIN MPOTOYHON Luromerpueil. Jlumodexramuu
MCIOJIb30BAJIM B KA4e€CTBE MOJOKUTEIbHOro KoHTpous 1 noctaBku MPHK eGFP. Pesynbrarsl
npeacTaBieHbl Ha ¢ur. 12.

[00253] Ha ¢ur. 12 nokaszaHo, 4TO HAHOYACTHUI[I, OOPa30BAHHBIE B TEUEHHE 2 MHUHYT
nocye nHKyOaruu, u nomuMep 33 obecneunsain ddextusnyro nocraBky MPHK eGFP Bo Bcex
BPEMEHHBIX WHTEPBAJIaX HHKYOAIMH.

ITPUMEP 12

[00254] B 3TOoM mpuMepe MOKa3aHa CIOCOOHOCTb PACKPBITHIX B HACTOSIIIEM OMHCAHUU
nonumMepoB noctaisatb MPHK. Vposenb mocraku MPHK kpacHoro ¢uyopecuentHoro Oesnka
(«RFP») B knerknt HEK 293 T onenuBau no ypoBHio skcnpeccunt RFP+.

[00255] MPHK RFP (200 Hr) cmMemmBamy ¢ mojuMepoM 33, MOTyuYeHHBIM KaK OMHCAHO B
npumepe 7, win pAsp (DET), ncnonb30BaHHBIM B KauecTBe 0Opasia CpaBHEHHUS, JAJIS1 IOTYUEHUS
Hanouactul. [Tomumep 33 u pAsp (DET) nobGasmsnmu B mosax (i) 600 wvr wmmm (ii) 480 Hr B
koMmOuHaimu co 120 vr monmumepa PEG-PAsp (DET) pasmepom 1,5 k/la. [Tonmumep PEG-PAsp
(DET) 1,5 x/la mo3Bomisier KOHTponupoBaTh pasmep HaHowactul. Knerkm TLR HEK293T
oOpabaTbIBasii MOJIy4E€HHBIMH HAHOYACTHIIAMH, W BBITIONHSAIN KOJWYECTBEHHOE ONpeelieHNe
RFP+ wMeromom mnporodHod muroMeTpuu dYepe3 24 dyaca mociie oOpadotku. PesymbraTsl
npeacTaBieHbl Ha ¢ur. 13.

[00256] Ha ¢ur. 13 mokazaHo, 4TO MO CPaBHEHHIO ¢ mojuMepom cpaBHeHHs (PAsp
(DET)) nomumep 33 yayuman nocraky MPHK B knerku HEK 293T B orcyrcTBHE monmmmepa
PEG-PAsp (DET) 1,5 x[a. Kpome Toro, ma ¢ur. 13 Bugno, yro 600 Hr mnomumepa 33

obecrnieunBaroT Oonee sdpdextuBnyro nocrasky MPHK B kierkm HEK 293T, wem 480 Hr



98

nosuMmepa 33 B komOuHamu co 120 ar nonmumepa PEG-PAsp (DET) 1,5 k/la.

ITPUMEP 13

[00257] B 3ToM mpuMepe MoOKas3aHa CIIOCOOHOCTb PACKPBITBIX B HACTOSIIEM ONHMCAHUU
nonumMepoB noctasisatb MPHK. Vposenr nocrasku MPHK kpacHoro ¢uyopecuentHoro Oemnka
(«RFP») B knnerkn HEK 293 T ouenunBanu no ypoHio skcripeccunt RFP+.

[00258] MPHK RFP (200 Hr) cMernuBaju ¢ moJumMepoM 33, MONy4eHHbIM B ipumepe 7,
win pAsp (DET), ucrnonp30oBaHHBIM B KauecTBe 00pasna CpaBHEHUS, Al MOJy4YeHHs
HaHouactuil. [lomumep 33 u pAsp (DET) nobGasmsim B noszax (i) 1 mxr wim (ii) 800 Hr B
xomOuHaimu ¢ 200 vr nomumepa PEG-PAsp (DET) pasmepom 1,5 x/la. ITonmumep PEG-PAsp
(DET) 1,5 x/la mo3BosisieT KOHTponupoBaTh pasmep HaHowactul. Knerkm TLR HEK293T
oOpabaTbIBaJId MOJIyYEHHBIMH HAHOYACTHIIAMH, W BBITIOJHSIN KOJIUYECTBEHHOE ONpeesieHHe
RFP+ wMeromom mnporodHOW muToMeTpuu dYepe3 24 dyaca mociie oOpadoTtku. PesynmbraTsl
npeacTaBieHbl Ha ¢ur. 14.

[00259] Ha ¢ur. 14 mokaszaHo, 4YTO MO CPaBHEHHIO ¢ moJuMepom cpaBHeHUs (PAsp
(DET)) monmumep 33 obecneunBaer conocraBumyo nocraBky MPHK B knerkn HEK 293T kak B
NpUCyTCTBUH, Tak U B orcytcTBre noauMmepa PEG-PAsp (DET) 1,5 k/la B no3ax (i) 1 Mkr wiun
(11) 800 ur B komOuHamu ¢ 200 vr nommmepa PEG-PAsp (DET) 1,5 x/la.

I[TPUMEP 14

[00260] B 3TomM mpuMepe MOKa3aHa CIIOCOOHOCTb PACKPBITBIX B HACTOSIIEM ONHMCAHUU
NOJIMMEPOB A0CTaBIATE puboHykieonporenH Cas9 («PHIT Cas9») B kieTKy Npu UCMOIb30BAHUU
pazmuHbIx Oydepos. Yposensb gocraBku PHII Cas9 onenmBanu B kinerkax HEK293T («GFP-
HEKY), nnayimpyemsix 3eneHbIM ¢iryopecueHTHbIM OenkoM («GFP»).

[00261] 30 nmone PHII Cas9 (orPHK+0enok Cas9) cmemmBanu ¢ 4 Mxr nojauMepa 33,
MOJIy4eHHOT0 Kak omucaHo B npumepe 7, wnu ¢ 5 Mkr pAsp (DET), ucnonb3oBaHHOro B
KayecTBe cpaBHeHus, ayusg nosnydenuss HaHouactul. Kierku GFP-HEK (200000 xierok)
oOpabaTbiBaii B cpenax ¢ Tpems pa3HbIMH OydepHbIMH cucTeMamu, a UMeHHO (1) (4-(2-
THAPOKCUATHI)- | -niunepa3uHsTancynbgoHoBoi  kucnoroit) («HEPES»; 20 mM), (i) Opti-
MEMTM (xommepueckn noctyreH ot komrnanuu Thermo Fisher Scientific; Waltham, MA), wiu
cpenoii Urna, momuduumposannoit yasdekko («KDMEMy; kommepdecku noctynHa ot Thermo
Fisher Scientific, Waltham, MA). Pe3ynbrarel npencrasniens! Ha ¢ur. 15.

[00262] Ha ¢ur. 15 mnoxasan ypoeenb npoctaBkum PHII Cas9, wu3MepeHHBIH 10
nporentHoMy conepxkanmo GFP(-) B knetkax GFP-HEK, oOpaboranHbIX AByMs cMmecsimu (T.€.
4 wmkr momumepa 33 wimm 5 Mkr pAsp (DET)) B Tpex pasHbix Oydepnbix cucremax. Oba
nonumepa (t.e. momumep 33 u pAsp (DET)) umenn onquHAaKOBYHO TEHIEHIUIO B TPEX Pa3HBIX
oydepnbix cucremax: cpena HEPES oka3zanace 6osee npeanouturensHoit, yem Opti-MEM TM,
a Opti-MEM TM Oonee npeanoututensHol, yeM DMEM. Kpome Toro, monmumep 33 okasancs
6onee s pexruBnabM, ueM pAsp (DET) Bo Bcex Tpex OydepHbIX cucTeMax.

ITPUMEP 15

[00263] B 3TomM mpuMepe MoOKaszaHa CIIOCOOHOCTb PACKPBITBIX B HACTOSIIEM ONMCAHUU

NnoJINMEPOB CTaOUJIBHO HWHKAIICyJIUPOBATh HYKJICMHOBYIO KHUCJIOTY.
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[00264] ITomumeps! 2, 5 u 33 o Hactosmemy nzodperenuto (1 mxr/mxi, 10 MM HEPES)
CMELINBAIN C IMOMOINBI0 MUMNETKH ¢ onuruoHykieorupamu (1 mxr/mkn, 10 mM HEPES) B
MacCOBOM COOTHOLIEHHH 5:1, a 3aTeM ocTaBjsuid Ha 10 MUHYT Opu KOMHATHOW TeMIepaType
s oOpasoBaHusi HaHowacTull. IlomydeHHble HaHOUacCTHMLIBI XpaHWIN mpu Temmeparype 4°C.
HanouacTuuel U3 UCXOMHOrO Marepuana pa3BOAWIN B COOTHoumeHuH ~1:20, ucnons3ysa 10 MM
HEPES, u onpenensinu auHamudeckoe cseropaccesiuue (DLS) gepes 0, 3, 5 u 7 mueit (n=1)
nocie mnpurortoBieHus. CpenHuil pasmep YacTHI, ONpPEAENEHHbII IO WHTEHCUBHOCTHU
paccessHHOTO CBeTa, MoKaszaH Ha ¢ur. 18.

[00265] Habnromaemblii pa3mMep HAHOYACTUILl HAXOAWICS B mpeneax ot 150 no 350 um. B
TeYeHHe 7 AHeW HaOMIOACHUs MOJIMMEPhl MOKAa3aJid MHUHUMAJbHOEC M3MEHEHHE pa3Mepa, uTo
yKa3blBaeT Ha CTaOWJIBHOCTb HaHoYacTul. M3meHeHue pasmepa HaHowactul pAsp [DET],
UCTIOJIb30BAHHOTO B Ka4yeCTBE KOHTPOJIS (JaHHbIE HE TOKAa3aHbl), B A€Hb 7/ ObUIO HEMHOTO
Oosblie, YeM y APYTUX MPOTECTUPOBAHHBIX HAHOYACTHII.

ITPUMEP 16

[00266] B 3ToM mpuMepe MOKa3aHO MOJIyYSHHE MOJIUMepa 1Mo N300PETSHHIO.

[00267] 100 mr (0,0074 mmonb) nomu(B-0ensun-1-acaprara) (PBLA) pactBopsun B 3
mi NMP. B 31y peakuuonHyro cmech pobasmsuu 1,5 r  1,4,7,10-terpamerwi-
TPUSTUJIEHTETPAAMHHA, U PEAaKLMOHHYIO CMeCh IlepeMellMBald B TeueHue 16 yacoB mpu
KOMHaTHONH Temmneparype. HeouHuIeHHYI0 peakLMOHHYI0 CMEChb OCAXIAAIU AMSTUIOBBIM
5¢uUpOM, U HEOUMIIEHHBIH NPOAYKT cobupanu ueHtpudyruposanuem (5000g B TeueHue 15
muH). Heounmennsiii npoaykr pacrsopsiu B 3 min 1 M HCl u noasepranu auanusy npoTuB
Boabl st poctwkenuss pH=6. IlonmyueHHBI pacTBOp TnOAMMeEpa JHUOPWIM3HPOBATH C
nosixyyeHueM nogumepa 41 B Buzae 0€10ro nmoporka.

ITPUMEP 17

[00268] B aToM npuMepe MoKa3aHO HCIOJIb30BaHUE PACKPBITHIX B HACTOALIEM ONMHCAHUU
nonumepoB Asst noctaBku MPHK B kieTky.

[00269] MPHK, xomupyroiyr 3ejeHblii WIH KpacHbld (IIyOpeCleHTHbIH OeokK,
CMELINBAIN C TECTUPYEMbIM IMOJIUMEPOM M OOBEAMHSIN C KJIETKAMH OIHOTO M3 HECKOJIBKHX
pa3HBIX THWIIOB, Kak YykazaHo B Tabmuue 2. Tpanchekiuro wu3Mepsid Kak (QYHKIHEO
¢dnyopecueHn. Pe3ynpTaThl mpeacTaBieHbl B TabauIe 2, KOTOPbIE MOKA3bIBAKOT, YTO IOYTH
BCE TOJHMMEPBl O0ECTIEYNBAOT HEKOTOPBIH YPOBEHb TPAHC(EKIMH 10 MEHbLIEH Mepe B OJHOM

THUIIC KJIETOK.

Tabnuua 2
ITonumep | I'emaronut MEPBUYHBIN HEpBHAas HEK?2 | I'emonostuuec
MHOOJIACT MBIIIM | CTBOJIOBast KyeTka | 93 Kas CTBOJIOBas
4eJI0BeKa KJIETKA
HUH | HEP | bes ceiBOpoT | bes ceiBOpoT | bes CBIBOPOTKA
-7 G2 CBIBOp | Ka CBIBOp | Ka CBIBO
p.
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1 0 0 0 0 0 1 0 0.0
2 0 0 0 0 0 1 0 4.1
3 0 0 0 1 12 1 0 0.3
4 0 0 0 0 0 1 1 0.0
5 0 0 3 1 19 3 12 0.2
6 0 0 0 0 0 0 0 0.0
7 9 0 0 1 7 3 6 1.9
8 7 0 N/A | N/A N/A | N/A N/A | N/A
9 0 0 25 0 4 2 3 0.9
10 0 0 8 0 25 3 19 0.7
11 0 0 23 0.5 18 4 25 0.2
12 N/A | N/A |NA | NA N/A | N/A 9 N/A
33 0 0 26 2 41 4 27 N/A
Jlunogexr | 84 43 39 52 49 N/A 26 0.0
aMUH

Mock 0 0 0 0 N/A | NA N/A | N/A
pAsp[DET | 0 0 N/A N/A 39 3 28 0.0
]

N/A=He TecTupoBanu

Mock=nomumep 6e3 MPHK

TecTupoBaHHe MBIIINUHBIX MEPBUYHBIX MHOOJIACTOB OCYLIECTBIISIM, UCnonb3yss MPHK,
KOJUPYIOLIYIO 3eJieHbll (uyopeclieHTHbIH Oenok. Bce npyrue Tumbl KIETOK TECTUPOBAIH C
nomotbio MPHK, kopupyroimeii kpacHbIN (IyOpeCleHTHBINH OeJIOK.

[00270] B HacTrosiieM OMNHMCAaHUM TPEACTABIEHBbl MPEANOYTUTENbHbIE BapUAHTHI
OCYLIECTBIIEHHS] M300PETEHUsI, B TOM YHCJIe CIIOCOO OCYLIECTBICHHUs M300PETEeHUs, JIyUIIni U3
U3BECTHBIX M300peraTensaM. [locne u3ydeHus: mpenuiecTBYOIMEro OMUCaHus AJisl CIIeHHaINCTOB
B JAHHOW OOJACTH TEXHUKU MOTYT CTaTh OUYEBUIHBIMH HM3MEHEHHs STUX MPEINOYTHTEIbHBIX
BApUAHTOB OCyLIeCTBIeHHs. M300peraTenu OXKMAAIOT, YTO CIELUAIUCTBI B AaHHON 0OjacTu
CTaHyT HCIIOJb30BAaTh TAKHE BAPHAHTHI B 3aBUCHMOCTH OT OOCTOSITENBCTB, M YTO M300pETeHHE
OynmeTr peann3oBaHO Ha MPAKTHKE MHBIM 00Pa30M, Ye€M OHO PACKPBITO B HACTOSIIEM OINHCAHHH.
CoOOTBETCTBEHHO, HacTOsAILIee H300pPETeHHE BKIIIOYAET BCE MONU(PUKALMH W SKBUBAJICHTHI
00BeKTa N300pEeTEeHNs, N3JIOKEHHOTO B MpHiIaraeMoi ¢popmyiie n300peTeHus, B TOW CTENEHH, B
KOTOPOH 3TO pa3pelIeH0 MPUMEHHMBIM 3aKOHOJATENbCTBOM. bonee Toro, mobas koMOMHaLuUsSA
BBILIEONMICAHHBIX 3JIEMEHTOB BO BCEX UX BO3MOXKHBIX BapHALIMSIX OXBaye€HA N300pETEHHEM, €CITU
MHOE HE YKa3aHO B HACTOSLIEM ONHUCAHUU WU B IBHOM BHU/I€ HE IPOTUBOPEYUT KOHTEKCTY.

[00271] Ecnu mpenocTaBisieTcss IUANa30H 3HAYEHUM, MOAPA3YMEBAETCS, UTO KaKIO€

MPOMEIKYTOUHOC 3HAYCHHUEC, BIUIOTH MO I[GC;ITI/ILIHOI\/’I CAUHNIBI HWXHETO Imnpeacia, €CJIu H3
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KOHTEKCTa B SIBHOM BHJ€ HE CJeNyeT HMHOE, MEXJIy BEPXHUM U HIKHUM IMpeAenaMu 3TOro
IMana3oHa W JIOObIM JPYTUM YCTAaHOBJIEHHBIM MJIM MPOMEXYTOUYHBIM 3HAYEHHEM B YKa3aHHOM
IMana3oHe BXOAWUT B 00beM M300peTeHMs. BepxHUil u HIWKHHN mpenesbl 5Tux Ooyiee Y3KHX
ZIMana3oHOB MOTYT HE3aBUCHUMO ObITh BKJIFOYEHBI B Ooyiee y3KHME HUANa3OHbl, U OHM TaKXkKe
BXOIST B O00BbEM H300pEeTeHUs] C y4deToM JIFOOOro CHEeUHaNbHO HCKIIOYEHHOIO Iperena B
yKa3aHHOM puamnazoHe. Ecim ykasaHHBI OHMamasoH BKIIOYAaeT OOUH WiIM o0a Ipexena,
AMAIa30Hbl, UCKIIFOYAIOIINE OMH WM 00a U3 3THX BKJIIOYEHHBIX MPEJENIOB, TAK)KE BKIIOYEHbI B
o0beM n300peTeHusl.

[00272] Ecnu He yka3aHO UHOE, BCE TEXHUYECKUE U HayUHbIe TEPMUHBI, UCTIOJIb3yEeMbIE B
HACTOSIIEM ONHCAHUHU, UMEIT TO K€ 3HA4YeHHE, B KOTOPOM OHHM OOBIYHO TMOHHMAKTCS
CHEeLUATUCTOM B OOJACTH, K KOTOPOW OTHOCHTCS Hacrosmee uzoOpereHne. XOTs JOObIe
METONbl U MaTepHalibl, MOJOOHBIE WM 3KBUBAJIEHTHBIE PACKPHITHIM B HACTOSINEM OIMCAHHHY,
TAKXK€ MOTYT OBITh HWCIOJB30BAHBI HA TMPAKTUKE WJIM TPU TECTHPOBAHWU HACTOSIIETO
u300peTeHNs, B HACTOSIIEM ONHUCAHUHM TIPEACTABJICHBbI MPENMOUYTHTEIbHBIE METONBl U
MarepHuaibl. Bce myOnmukammu, yrnoMsHYTble B HACTOSIIEM ONHMCAHUH, BKIIOYEHBI B HErO B
KA4eCTBE CCBUIKH I PACKPBITHS U ONIMCAHHUS METOJOB M/MJIM MaTePUAJIOB, B CBSI3H C KOTOPBIMHU
NPUBEICHA CChUIKA HAa 3TU MyOJIHKALHH.

[00273] CnenyeT OTMETUTb, 4YTO WCIOJb3y€Mble B HACTOALIEM ONHCAHUM U B
npuiaraeMoii gopmyne nzobpereHuss GOpMbI €IMHCTBEHHOIO YHCIAa BKJIIOYAIOT CCbUIKM Ha
MHO>KECTBEHHOE UYHCJIO, €CIIH U3 KOHTEKCTa B SBHOM BHAE He cienyeT nHoe. Takum obpaszom,
HanpUMep, CChUIKA HAa «KOMILJIEKCY» BKJIIOUAET MHO)KECTBO TAKUX KOMILUIEKCOB, & CChUIKA Ha
«momunentun Cas9» BKIOYAaeT CChUIKY Ha OAaMH uiu Oosee nojunentunoB Cas9 m ux
SKBUBAJIEHTBI, U3BECTHbIE CIELMAIUCTaM B AaHHOW oOnactu, u T.4. Kpome Toro, cinemyer
OTMETUTbh, 4YTO (popmyna n300peTeHns MOXKET OBbITh COCTABJIEHA TaKUM 00pa3oM, 4TOOBI OHA
UCKIIIOYaa Jro0OH HeoOs3aTenbHbIM dyeMeHT. Takum  0o0pasoM, 3TO  YTBEp)KAEHHUE
IpeIHa3HAYeHO B KaueCTBE alpUOPHOIO OCHOBAHUS AJIS UCIOJb30BAHUS TAKON HCKITIOYAOLIEH
TEPMHUHOJIOTUH, KaK KUCKJIIOUYUTENIBHO», KTOJBKO» U T.I. B CBSI3U C MEPEUHCIEHUEM 3JIEMEHTOB
nyHKTa (GOpMyJIbI U300PETEHUS WK TSl HCTIOJIb30BAHUS «OTPULIATEIBHOTO» OTPAHUYEHUS.

[00274] TIOHSATHO, YTO ONpENeNICHHbIE TMPU3HAKUA H300PETEHHs], KOTOPbIE Ui SICHOCTH
ONMUCaHbl B KOHTEKCTE OTHAEJbHBIX BapUAHTOB OCYINECTBJICHHUS, TaKXe MOTyT OBITh
NPEACTaBICHb B KOMOMHAIIMM B ONHOM BapHaHTE OCyliecTBIeHUs. M HaoOOpOT, pasiuyHbIe
NPU3HAKH HM300pETeHUsi, KOTOPbIE JIsi KPATKOCTH OIMHUCAHbI B KOHTEKCTE OJHOTO BAapHAaHTA
OCYILIECTBIICHHSI, TAK)K€ MOTYT OBbITb TPEACTaBICHbI OTAENBPHO WM B JIOOOH MOAXOsIuei
noakoMOuHanmu. Bece KOMOMHALIMN BaPHAHTOB OCYILIECTBIIEHHSI, OTHOCAIINECS K M300PETeHHIO,
KOHKPETHO OXBa4y€Hbl HACTOSIIINM M300pETEHHEM M PACKPBITHI B HACTOSIIEM OIMCAHUU TaK K,
Kak ecyu Obl Kakaass KOMOMHANWs Oblila pacKphiTa OTAENBHO U B siBHOM BHAe. Kpome Toro, Bce
NOAKOMOMHAIIMN PA3JIMUHBIX BAPHAHTOB OCYINECTBJICHUS M HUX 3JIEMEHTBl TAK)K€ KOHKPETHO
OXBAU€Hbl HACTOSIIMM HM300pETEeHHEM U PACKPBITBI B HACTOALIEM ONHMCAHUH, KaK €Ciu Obl
KaXasi Takas MOAKOMOMHAIMsA ObljIa PACKpbITa B HACTOSINEM OMUCAHUM OTAEIBHO U B SIBHOM

BUAC.
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[00275] IlyOnumkamuu, oOCykKmaeMble B HACTOSIIEM OMNHMCAHHUH, NPEIOCTaBIICHBI
UCKJTFOYUTENIBHO JUIsl MX PACKPBITHS O NAThI MOAAYH HACTOSIIEH 3asiBKH. HUYTO B HacTosiiem
JOKYMEHTE He JOJUKHO OBITh MCTOJIKOBAHO KaK MPU3HAHUE TOTO, YTO HACTOsIIee M300peTeHue
HE MOKeT ObITh JATUPOBAHO AaTOH, Oosiee paHHEH YeM yka3aHHasi MyOJIMKaIus, B CHITy HAJIUIHS
Oonee pannero n3obperenus. Kpome Toro, ykasaHHble 1aThl MyOJHUKALMU MOTYT OTJIHYATHCS OT

q)aKTI/I‘—IeCKI/IX Jar ny6m/11<au1/11/1, KOTOPBIE MOI'YT HYXKAAaTbCS B HE3aBUCUMOM NOATBEPKACHUU.
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D®OPMYVYJIA N3OBPETEHUA
1. ITonumep, conepskamuit CTpykTypy Gopmyist 1:
i ] It i
H H H H ; H H .
% (C—C—N4—/1C—R¥—C—N5 —C—N— /- C—R¥*—C—N
i m ? m
. R3b - Rab
L O
e NR'® >F230
/ \
N\Rm A2 NR'3
\A . \KBi

rae:
kax el 13 m' un! npencrasnser coboii nenoe unciao ot 0 go 1000;
Kax bl 13 m? u n? npexcrasnsier coboil nenoe uncao ot 0 go 1000 mpu yCIoBHH, YTO
cymma m?+n? 6onblue, 4eM 5;
CHUMBOJ «/» YKa3bIBAaeT, YTO pa3fielieHHbIe TAKAM O0Pa30M 3BEHbS CBA3AHbI CIIy4aiiHbIM
00pa3oM Wi B JIFOOOM TOPSITIKE,
kaxplit n3 R¥ u R¥® Hesasucumo npencrasnser coboil METHICHOBYIO HITH STHJIEHOBYO
rpymmy;
kaxaeii R'? Hesasucumo npencrasnser coboit Bogopon uau Ci-Ciz aNKuIbHYIO TPyIy,
aJIKeHUJILHYIO TPy, HUKIOANKHIBHYIO TPYIINy UM HUKIOAJKEHUILHYEO TPYIIIY,;
kaxpii 13 A' u A% HesaBucuMo npencTapser coboii rpymnmy hopMy bl
-(CHz)p1-[NR?*-(CH2)q1-]1 NR?, ;
-(CH2)p2-N[-(CH2)q2-NR% ]2;
-(CHz2)p3-N{[-(CH2)q3-NR?][-(CHz2)q+-NR*]r2R?}; ot
-(CH2)p4-N{~(CH2)qs-N[-(CH2)qs-NR*2 ]2},
kaxxbiit 13 B! u B2 He3aBucumo npencTasiser coboii
-(CH2)p1-[NR?-(CH2)q1-]1NR?-(CHz)s1-R*-R?;
-(CH2)p2-N[-(CH2)q2-NR*-(CH2)52-R*-R°]z;
-(CH2)p3-N{[-(CH2)q3-NR % ][-(CH2)q4-NR?-]:2(CH2)3-R*-R°};
-(CH2)p4-N{-(CH2)4s-N[-(CH2)q6-NR*-(CH2)s4-R*-R°]2}2;
-(CH2)p1-[NR?(CH3)q1- 1 NR2-CH,-CHOH-R>;
-(CH2)p2-N[-(CH2)q2-NR2-CH,-CHOH-R>;
-(CH2)p3-N{[-(CH2)g3-NR%][-(CH2)q4-NR2-];o-CH,-CHOH-R?;
-(CH2)ps-N{-(CH2)qs5-N[-(CH2)46-NR?-CH,-CHOH-R ], }2;
-(CH2)p1-[NR?-(CH2)q1-]1 NR*-(CHz)s1-R;
-(CH2)p2-N[-(CH2)q2-NR*(CH2)2-R°];
-(CH2)p3-N{[-(CH2)q3-NR % ][(CH2)qa-NR?-]:2(CH2)s3-R’};
-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)s4-R ]2 }2;
-(CH2)p1-[N{(CHz)s1-R*-R}-(CH2)q1-]:1 NR%; win
-(CH2)p1-[N{(CH)s1-R*}-(CH2)q1-]nNR?,
rae kaxapid u3z pl-p4, ql-q6, r1 u 2 u sl-s4 HezaBUCHMMO HpeACTaBiseT coOOoil menoe

umcno ot 1 1o 5; kaxnaelii R? HezaBucumo mpenctasnser coboii Bonopoa win Ci-Ciz alKubHYO
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TPYIIy, aJKEHWJIbHYIO TPYIIy, LUKIOAJKWJIBHYIO TPYINY MM LUKJIOAJIKSHWIbHYIO TpPYIIy;
kaxaeiii R* nesasucumo npeacrasnser coboit -C(0)0-, -C(O)NH- unu -S(0)(0)-; u xaxbiii R
HE3aBHCHMO MPECTABIAEeT COOON aNKUIbHYIO IPYIY, LUKJIOAIKUIBHYIO TPYIIY, AJKSHUIBHYIO
IPyNNy, UUKIOAIKEHWJIBHYIO TpPYIIy, apWibHYIO TpPYMIYy, TeTePOATKIIBHYIO TIPYIIY,
TeTePOLIMKIINYECKYIO TPYIIy WIH X KOMOHMHAIMIO, HeoOs3aTeNbHO coxpepskamyro oT 1 mo 8
BTOPUYHBIX WJIM TPETHYHBIX AMUHOB, WJIH 3aMECTUTEJb, COAEP KALIMH TKaHecTer(puIecKuil
WIIN KJIeTKOCTIeH(MIecKknii HalleMBaomni GpparMeHT.

2. IMonumep mo 1. 1, umeroimuii CTpykTypy dhopmyiel 1A:

0
RO £CH EGHQOH(:HQ }—-Y -

R%:N MRS >

rae

¢ mpencTaBisieT coboit nenoe yrciao ot 0 1o 50;

Y HeoOs13aTeIbHO MPUCYTCTBYET M SIBIIICTCS PACIIEILUIAEMbBIM JTHHKEPOM;

kaxnplit 3 m' u n' npencrasnser coboit nenoe uucino or 0 xo 1000;

Kbl 13 m? u n? npexcrasnsier coboil nenoe uncio ot 0 go 1000 mpu yCloBHH, 4TO
cymma m?+n? Gonblne, geM 5;

CHMBOJI «/» yKa3bIBaeT, UTO Pa3leJCHHbIE TAKUM OOPa3OM 3BEHBS CBSI3aHBI CITy4alHBIM
00pa3oM Wi B JIFOOOM MOPSITIKE,

R! npencrasnser coboif BoROpOs, apUibHYIO IPYIIy, reTepoluKIuueckyto rpymnmy, Ci-
Ci2 anKWIbHYH  TPyIIy, QJKCHWIBHYIO TPYIIY, LUKJIOAJKIJIBHYIO TPYIIy  HIX
LIUKJIOAJIKCHIJIBHYIO TPYIINY, WIH JUHEHHYIO wiu pasBerBieHHYI0 C1-Ci2 anKwibHYKO Tpymnmy,
HeoOsI3aTeTbHO 3aMEIEHHYIO OHUM MIIH O0Jee 3aMeCTUTEIISIMU,

kaxpiii R? HesaBucuMo npencTasisier coboii ogopon umu Ci1-Ciz aNkuIbHYHO Tpyy,
ANKEHWIBHYIO TPYIIY, LUKJIOAJIKWIBHYIO TPYIIITY MU LHUKJIOAJIKEHIJIBHYIO TPYIIY;

kax el u3 R¥ u R** Hesapucumo mpencTasiser coboii METUIEHOBYIO MJIH STUIEHOBYO
rpymnimy;

kaxpiii R nezaBucumo npencrasnser coboit Bonopoa uu Ci-Ciz ankuibHyIO Fpymmy,
ANIKEHWIBHYIO TPYIITY, LIUKJIOAJKWIBHYIO IPYIIY MU HUKIOAJKEHWIBHYIO TPYIINY;

kaxaeiii R* npencrasnser coboit -C(0)0-, -C(O)NH- unu -S(0)(0)-;



105

Kaxblli R> He3aBMCHMMO MpescTaBiseT cobol aJKHJIbHYIO TPy, LUKIOANKUIbHYIO
IPYIy, AaJKEHWIbHYIO TPyIIy, LUKJIOAJKEHWIbHYK  TPYIIy, apHJIbHYK  TPYIILY,
reTEePOANIKUIIBHYIO TPYIIY, T€TEPOLMKINYECKYIO TPYIIY WIN UX KOMOMHALNIO, HEOOA3aTeNbHO
cofepKalryo oT 1 10 8 BTOPUUHBIX WM TPETHYHBIX AMUHOB, UM 3aMECTHUTENb, CONEp KAl
TKaHeCTeU(HUUECKUH WITN KIIETKOCTIeU(PHISCKUI HALISTUBAIOLINN (PparMeHT; 1

R®  nmpencranser  coGoif  BOXOPOA,  AMUHOTPYNMy,  apuibHYIO TPy,
rerepouuknndeckyro  rpymmny, Ci;-Ciz  aJkuipHy0  TIpyMmIy, aJKEHHJIBHYIO  TPyMIy,
LUKJIOAJIKUIBHYEO TPYIIY WM HUKJIOAJIKSHWIBHYIO TPYIIY, JIHHEHHYIO HIH pa3BeTBiIeHHY0 C1-
Ci2 ankuibpHYIO TIpyIIy, HeoOA3aTeNbHO 3aMELICHHYK OJHMM Win Ooyiee aMUHAMU, I
TKaHecneUn(PpUIeCKHi WK KIeTKOCTeHn(PUIeCKUN HaLeIHBAIOIIUI (pparMeHt.

3. Honumep 1o n.1 umu n.2, B KOTOPOM Kaskablii R> He3aBUCHMO TIpencTaBisieT coboii:
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i{ﬁ”‘*\ V/O'%/“"MQ

rae

kaxnpiii R? HesaBucumo npencTasisier coboit Bogopon umu Ci-Ciz aJKuIbHYHO TpyIy,
AJIKEHWJIBHYIO TPYIITY, HUKJIOANKIJIbHYIO TPYIITY HIIH HUKJIOATKEHUIBHYIO TPYIIY;

R7 npencrasnser coGoit Ci-Cso  aNKuNIbHYHO TpyNNy, AaJKEHMJIbHYI TpyIy,
LUKJIOANKUIBHYIO TPYNNY WM LUKIOAJIKCHWIbHYIO TPYIIy, HEeoOs3aTeIbHO 3aMELICHHYIO
omHuM wunu  Oosnee amuHamy; C1-Ciz  aNKWIbHYHO TPyIIy, QJKSHWIBHYK —TPYIILY,
LUKJIOAJIKUJIbHYIO TPYIIY WIH LIUKJIOAIKEHWIBHYIO TPYIIIY;

Z mpeacTaBisier codoit menoe yucio ot 1 10 5;

¢ mpeacTaBiisieT coboii nesoe uucio ot 0 o 50;

Y Heobs13aTebHO NPUCYTCTBYET U SIBJISIETCS PACIIEIUIIEMbIM JIMHKEPOM,

n mpexacrasisieT codboi nenoe unucio ot 0 o 50; u

R NpeacTaBisieT coOoW  TKaHecmenmU(PUUECKUNW WU KJIeTKOcTenu(uueckuii
HAIEJIUBAIOII NN ()PArMEHT.

4. Tlonumep mo mobomy u3 mm.1-3, B koTopoM kaxbiii u3 A' u A? npencrasnser coGoit
rpynny gopmyibi -(CHz)2-NH-(CH2).-NHa, u kaxnwii u3 B' u B? npencrasnser coboii rpynmy
(I)OpMyJ'IbI -(CHz)z-NH—(CHz)z-NH—(CHz)z-R4-R5.

5. Ionumep no mobomy u3 ri. 1-4, rne R* npencrasnser coboii -C(0)-O-.

6. Ionumep mo mo6omy u3 . 1-5, e R® npencrapaser coboii

RE’

s /
g N P\ R

RR
501051

RE

MN/\V/NK\ \//’\\,.N,«“RQ

2 R

7. Tlonumep no mobomy u3 mm.1-6, B koTopom oTHommenue (m'+n')/(m%*+n?) coctapnser
npuMepHo 20 win MeHee U HeoOs3aTesbHO mpuMepHo 0,2 mn Oonee.

8. ITomumep hopmybl 2:
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N==N

\
w—%cw HCHQCHQDH i cwzjuv-*
RE\AJﬁ ?'1 4 o o8

=

3
SN R\
W Q
2 NR‘m
MR?
< NR?
ﬁ%w/
RZN

rae

kaxaeiii u3 m! u n! npencrasnsier coboit nenoe uncio or 0 1o 1000, IpH yCIOBUH, YTO
cymma m'! u n' HaxonuTcs B npenenax ot 10 o 2000;

¢ mpeacTaBiisieT coboii nesoe uucio ot 0 o 50,

Y Heobs13aTenbHO MPUCYTCTBYET U SIBJIIETCS PACIIEIUIIEMbIM JIMHKEPOM,

R! npencrasnser coboil BoMOpOs, apuibHYIO IPYMIy, reTepoluKIuyeckyto rpymnmy, Ci-
Ci2 anKWIbHYIO  TPyIIy, AQJKCHWIBHYIO TPYIIy, LUKJIOAJKIJIBHYIO TPYyNIy MU
LIUKJIOAJIKEHIJIBHYIO TPYIIITY WIN JIMHEHHYI0 Wik pasBerBieHHYI0 Ci1-Ci2 alKWIbHYIO TpymIy,
HeoOs13aTeTbHO 3aMEIEHHYIO OJHUM MIIH O0Jiee 3aMeCTUTEIISIMU,

kaxxpiii R? HesaBrcuMo mpencTasisier coboii Bogopon uan Ci1-Ciz aNkuIbHYHO TpyIy,
ANIKEHWIBHYIO TPYIITY, LIUKJIOAJIKWIBHYIO IPYIITY UIIH LUKIOAJKEHWIBHYIO TPYIINY;

R® nmpencraBnser coGoit  TkaHecnmeuuduueckuil uaM  KjeTkocrnenuduueckuit
HALEJTMBAIOIIUI (parMeHT; u

kaxnpiii R1® nesapucumo npencrasnsier coboit Bomopon unu Ci-Ciz alKUIbHYIO IpyTy,
AJIKEHWIBHYIO TPYIITY, LIUKJIOAJKUIIBHYIO IPYIIITY WX LUKJIOAJKEHWIBHYIO IPYIITY.

9. Ionumep mo modomy u3 mm.1-5, 7 wnu 8, B KOTOPOM TKaHECTICLUU(PUUECKUN WU

KJIETKOCTIELIM(DMUECKUN HALICIUBAIOIIUN (hparMeHT MpeACcTaBiIseT COOOM:

o E::"’H,_&’ %@x’?ﬂﬁ %

, ik
ankia-d-ranaxrosa . ambia-d-marHoza
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tag

ET
Eata i R N

fremuTbopHAR KIHCT0TE

rae kaxaeii R, R R!! u R!? nesaBucumo npencrasiuser coboii Bogopon, ranores, Ci-
C4 amxmn mnu C1-Cy ankokcH, HeoOs3aTeIbHO 3aMELIICHHbIH OJHON WK 00Jiee aMUHOTPYTIITAMH.
10. ITonumep o rodomy u3 . 1-9, npeacraBisiromuii co60i KATUOHHBIN MOJTUMED.

11. Tlonumep 1o 1. 1, umeroruii popmyay:
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Tommaep 2
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Tommaep 5
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HMommaep 12
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[Mommvep 18



119

i
K] i, o o
2 - ‘W:w e Nf S %.Mnf,, o o o
- i o, S, i o, " e e e o ! o
N g e b
1A
Fal i
i
: o
Wmuﬂwxix T - s S e

Hompaep 19

iy o,




120

il




121




122

[Mommaep 29

rae (atb) HaxomuTcs B mpeaenax ot npumepHo O 1o mpumepHo 75, u (c+d) HaXoaUTCS B
npenenax ot npuMepHo 5 1o npumepHo 80.

12. Cnoco0 nonydeHus: nojaumMepa o Jrodomy us mm.1-11, Brimrovaromuii Mogudukammo

1o MeHbIeit Mepe yactu rpynn Al u/unu A% nonumepa, conepikamero cTpykTypy Gopmynsl 3:

91 (N
kaxapiii u3 m! u n' npencrasnsier coboit nenoe uucio or 0 1o 1000, MpU yCIOBUH, YTO
m'!+n! Gonbrue, uem 5;

CHUMBOJI «/» YKa3bIBaA€T, YTO PA3ACIICHHBIC TAKUM o6pa30M 3BCHbs CBA3aHbI CJ'[y‘l&ﬁHbIM
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00pa3oM Wi B JIFOOOM TIOPSITIKE,

kaxpiit u3 R¥ u R¥® nesasucumo npencrasnser coboil METHIEHOBYIO HIIH STHJIEHOBYO
rpymnimy;

kaxapiii R'? HesaBucumo npencrasnser coboii Bogopon uiau Ci-Ciz anKkumbHyIO TpyImmy,
AJIKEHWJIBHYIO TPYIIY, HUKJIOAIKUIBHYIO TPYIIY MU HUKIOAJKEHUIBHYIO IPYIILY;

kaknpii u3 A' u A? HezaBUCHMO TIpenCTaBasAeT cOOOM rpyrnmy hopMyJibI

~(CH2)p1-[NR2-(CH2)q1-]n1NR?; ;

-(CH2)p2-N[-(CH2)q2-NR % ]2;

-(CH2)p3-N{[-(CH2)q3-NR?][-(CH2)q4-NR*]r2R?}; nstn

-(CH2)p4-N{-(CH2)gs-N[-(CH2)qs-NR*2 ]2},

rae kaxaeid u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LeI0e YUCIIO OT
1 no 5; u xaxmei R? HesaBucumo mpencTasiser coboit somopon umun Ci-Ciz alKHIbHYHO
TPYIIY, ATKEHUIBHYIO TPYIIY, HUKJIOAJIKHIBHYIO MPYIITY MM LUKIOAIKSHUIBHYIO TPYIIIY,

C MOJIy4€HHEM IOJIUMepa, COAEPIKAIEro CTPYKTYPY dopmyJsl 1:

o 0 o) 0
I v H I H H I H H o H H
§~ c—?——ﬁﬁ%+&ww&ﬂ&—mﬁ ‘C—ﬁ—N%j%%Gwﬂ”—ﬁ—ﬂ — %

" E 3b m
3b :
R /.0 R /0
NR'3 ‘>::o NR'
N \;31 3 ‘\;‘AZ NB? 3 \B?
A B’

re:

kax bl 13 m' un'! npencraenser coboii nenoe uuciao or 0 go 1000;

Kaxabli 13 m? u n® npexcrasnsier coboil nenoe uncao ot 0 o 1000 mpy yCIOBMH, YTO
cymma m>+n? Gosiblie, ueM 5;

CUMBOJ «/» yKa3bIBaeT, YTO pa3jieJieHHbIE TAKAM OOPa3OM 3BEHbsS CBA3aHbI CIIydaliHbIM
00pa3oM Wi B JIFOOOM TOPSITIKE,;

kaxxplil n3 R* u R¥ Hesasucumo npencrasnser coboif METHUIIEHOBYIO HITH STHJICHOBYIO
rpymmy;

kaxaeiii R1? mesasucumo npencrasnser coboit Bogopon uau Ci-Ciz aNKUIbHYIO TPYIIY,
AIKEHWJIBHYIO TPYTIY, HUKJIOATIKUIBHYIO MPYIINY HIH HUKIOAJKEHUIBHYIO [PYIIY;

kaxpbii u3 A' u A% HesaBucuMo npencTasser coboii rpymmy hopMy bl

-(CH2)p1-[NR*(CH2)q1-]1 NR?; ;

-(CHz)p2-N[-(CHz2)q2-NR% ]2;

-(CHz)p3-N{[-(CH2)q3-NR?][-(CH2)q4-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)4s-N[-(CH2)q6-NR*2 ]2 }2,

kax bl 13 B! u B2 He3aBuCHMO HpecTaBiseT coboil

-(CHz)p1-[NR?-(CH2)q1-]s1 NR?-(CH2)s1-R*-R?;

-(CHz)p2-N[-(CH2)q2-NR?*-(CH2)2-R*-R°]z;

-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)q4-NR*-Ji2(CH2)3-R*-R};

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)4-R*-R°]2}2;
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-(CH2)p1-[NR?-(CH3)q1-]1 NR2-CH,-CHOH-R?;
'(CHZ)pZ'N['(CHZ)qZ'NRZ'CHZ'CHOH'RS;
-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)q4-NR?-];o-CH,-CHOH-R”;
-(CH2)p4-N{-(CH2)q5-N[-(CH2)46-NR?-CH,-CHOH-R>], }2;
-(CH2)p1-[NR?*-(CH2)q1-]aNR?-(CH2)s1-R;

-(CH2)p2-N[-(CH2)q2-NR*-(CH2)s2-R°;

-(CH2)p3-N{[-(CH2)q3-NR?][-(CH2)qa-NR?-].2(CH2)s3-R*};

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*-(CH2)s4-R ]2 }2;

-(CH2)p1-[N{(CH2)s1-R*-R*}-(CH2)q1-]:1 NR?3;

-(CHz)p1-[N{(CH2)s1-R’}-(CH2)q1-]-1NR*,

rae kaxnabid u3z pl-p4, ql-q6, r1 u r2 u sl-s4 HezaBUCHUMO HpeACTaBisieT OO0l meoe
uncno oT 1 1o 5; kaxnaelii R? Hezapucumo mpencTasnser coboit sonopoa unu Ci-Ciz alKUIbHYIO
TPYIIy, aJKEHWIbHYIO TPYIY, LUKIOAJKWJIBHYIO TPYINY MM LUKJIOAJIKSHUIbHYIO TPYIIY;
kaxaeiii R* nesasucumo npeacrasnser coboit -C(0)0-, -C(O)NH- unu -S(0)(0)-; u xaxsiii R
HE3aBHCHMO MPEACTABIeT COOON aNKUIBHYIO IPYIIY, LUKJIOAIKUIBHYIO IPYIIY, AJKSHUIbHYIO
IPyNNy, UMKIOAIKEHIJIBHYIO TpPYINy, apWibHYIO TPYMIYy, T[EeTePOATKIIBHYIO —TpYIIIy,
reTePOLIMKIINYECKYI0 TPYINy WM MX KOMOHMHALMIO, HeoOs3aTeNbHO coxepskauiyro oT 1 1o 8
BTOPUYHBIX WJIM TPETHYHBIX AMHHOB, WM 3aMECTUTEJb, COAEPIKALIMN TKaHecTelrpuIecKuit
WIN KJIETKOCTIeN(pUIECKUN HalleJINBAOIUI (pparMeHt.

13. Croco6 no m.12, rme rpynna A' wunun A’ nmonumepa, ComepsKallero CTPyKTypy
dopmysbl 3 MoaM(GUIMPOBAHA C MOMOIIBIO PEAKIMU MPUCOSTUHEHHs] MO MHXado Mexay
NOJMMEPOM, COAEPKAIMM  CTPYKTypy GopMmysnbl 3 W akpuiaTOM, aKkpHJIAMUAOM,
BUHMJICYJIB()OHOM HJTH UX KOMOMHAIMEH.

14. Cnioco6 mo m.13, rae akpuiar, akpujiaMu HIIH BUHUJICYJIbGHOH UMEIOT popmyiy:

O 0 0

O
= \/ﬂ\ R? %)LM/HS ﬂ%“\”s///ﬁ
S O/ ’ H — ‘w \Rs

2

rme R’ mnpencrasnser co0oi  anKMIbHYHO TPYINNy, LMKJIOAJKMIbHYIO TPYIIIY,
ANKCHWIBHYIO TPYIIY, HKJIOAIKEHIJIbHYIO TPYIITYy, APUIBHYO TPYIIY, Te€TePOATKUIBHYIO
TPYIINY, FeTEPOLUKINYECKYIO TPYIITY WIH UX KOMOMHALIMIO, HEOOS3aTeIbHO COAepIKalyro OT 1
I0 8 BTOPUYHBIX WM TPETUYHBIX AaMHHOB, WJIM  3aMECTUTENb, COAEP KALIHA
TKaHecneUn(PUIECKH WIN KIeTKOCTIeHn(PUIEeCKUI HalleIMBAOIIUI (pparMeHt.

15. Cnocod mo mobomy u3 mm.12-14, B KOTOPOM MOJUMEpP, COAEPIKALIUA CTPYKTYPY

¢dopmysl 3 npeacTasiser codor noaumep Gopmy et 3A:
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O
i HOH ﬂ
RB—{CH-JCH«OHCHQ Y—-H%C .—»wﬁ#c —R%E - —MN R’
er)%\ @

N.Hﬁg

8 MR?

NR? .

/ i

> RZ%N

s

R%N

rae

C mpeacTaBiisieT coboii nesoe uucio ot 0 no 50,

Y Heobs13aTenbHO NIPUCYTCTBYET U SIBJISIETCS] PACIIEIUIIEMbIM JIMHKEPOM,

kaxplii u3 m' u n! npencrasnser coboii nenoe uucao or 0 go 1000; TpU yCIOBUH, YTO
cymma m'+n! Gonbine, yem 5;

CHMBOJI «/» YKa3bIBa€T, UTO Pa3/eiieHHbIE TAKUM OOPa3OM 3BEHBS CBSI3aHBI CITy4alHBIM
00pa3oM Wi B JIFOOOM TOPSITIKE,

R! npencrasnser coboif BoMOpOs, apuibHYIO IPYMIy, reTepoluKIMueckyro rpymnmy, Ci-
Ci2 anKWIbHYH TPYyIIy, AQJKCHWIBHYIO TPYIIY, LUKJIOAJKIJIBHYIO TPYyNIy  HIX
LIUKJIOAJIKEHIWJIbHYIO TPYIITy WIN JIMHEHHYI0 Wik pasBerieHHYI0 Ci1-Ci2 alKWIbHYIO TPy,
HeoOs13aTeIbHO 3aMEIEHHYIO OJHUM MU O0Jiee 3aMeCTUTEISIMY,

kaxpiii R? HesaBrcuMo npencTasisier coboii Bogopon uan Ci1-Ciz ankuabHYHO Tpyy,
AJIKEHWIBHYIO TPYIITY, LIUKJIOAJKUIBHYIO MPYIIITY MU LUKJIOAJKEHWIBHYIO TPYIINY;

kaxxbiil 13 R¥ u R mesaBucumo npencrasiser cob6oil METUIEHOBYIO HJIH STHJICHOBYIO
rpymiy, u

R®  npencranser  coboif  BOAOPOA,  AMMHOIDYIIY,  apHJbHYIO  TpyIy,
rerepormkindeckyro  rpymmy, Ci-Ciz  anKwibHYH Tpymmy, aJKeHWIbHYIO  TPyIy,
LUKJIOAIKUIBHYIO TPYIIY WX HUKJIOAJIKSHWIBHYIO TPYIITY, JIMHEHHYIO HIIH pa3BeTBiIeHHY0 Ci-
C12 amKWiIBHYKO Tpymnmy, HeoOs3aTeNbHO 3aMELICHHYI0 ONHMM WIH Oojiee aMHUHAMH, MU
TKaHecneUn(PUIeCKHi WU KIeTKOCTIeHU(UIECKUI HALIEIUBAIOIINHI (parMeHt;

kaxbiii R nesapucumo npencrapnser coboit Bonopoa uau Ci-Ciz ankuibHyIO Fpymnmy,
ANIKCHWIBHYIO TPYIITY, LUKJIOAIKWIBHYIO TP MU HUKIOAJIKEHIJIBHYIO TPYIIY;

u

NOJIMMED, COZepIKaIluil CTPYKTYpy dopmyasl | mpeacrasisier codoli momumep GopMyJibl
1A:
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rae

¢ mpeacTaBisieT coboit nesoe uucio ot 0 o 50;

Y Heobs13aTebHO NPUCYTCTBYET U SIBJIIETCS PACIIEIUIIEMbIM JIMHKEPOM,

kax bl 13 m' u n! npencrasnser coboii nenoe unciao ot 0 go 1000;

kax bl 13 m? u n? npexcrasnusieT coboil uenoe uncao ot 0 go 1000 mpu yCIOBHH, YTO
cymma m?+n? 6ofble, 4eM 5;

CHMBOJI «/» yKa3bIBa€T, UTO Pa3/elieHHble TAKUM OOPa30M 3BEHbS CBSI3aHBI CITy4alHBIM
00pa3oM I B JIFOOOM TIOPSITIKE,

R! npencrapaser co6oii BOXOPOA, apUIbHYIO TPy, FeTepOLHKINIecKyto rpymmy, Ci-
Ci2  ankuibHYIO  TPyIIy, AQJKEHWIbHYIO TIPYIIy, LUKJIOAJKWJIBHYIO TpyNny  HIN
LIUKJIOAJIKEHIWJIBHYIO TPYIIY WIN JIMHEHHYI0 Wi pasBersieHHYI0 Ci1-Ciz alKWiIbHYIO TpyIy,
Heo0s3aTeNIbHO 3aMEIIEHHYIO OTHUM WIIN O0Jiee 3aMeCTHTEISIMUY,

kaxblii R? HesaBucuMo mpencTasisier coboit ogopon umu Ci1-Ciz aNKuIbHYHO TPYTIy,
ANIKCHWIBHYIO TPYIIY, HIUKJIOAIKUIBHYIO TPYIITY MU LHUKJIOAJKSHIJIBHYIO TPYIIY;

kaxapiid u3 R¥ u R** HezaBucumo mpencrasiser co60ii METUIIEHOBYIO HJIH STUIEHOBYIO
rpynmy,

kaxaeii R* mpencrasnser coboii -C(0)O-, -C(O)NH- unu -S(0)(0)-;

Kaxblii R> He3aBMCHUMO mNpescTaBiseT cobol aJKHIbHYIO TPYMIy, LUKIOANKUIbHYIO
IPYIy, aJKEHWIbHY TPyIIy, LUKJIOAJKEHWJIbHYK  TPYIIy, apWIbHYK  TPYyIILy,
reTEePOANTKUIIBHYIO TPYIIY, TeTEPOLUKINYECKYIO TPYIIY MM UX KOMOHMHALNIO, HEOOsA3aTeIbHO
comep:Katyo oT 1 10 8 BTOPUYHBIX WM TPETHYHBIX AMHHOB, WM 3aMECTHUTEIb, CONEp KAl
TKaHecneUn(PUIeCKHi WIN KIeTKOCTIeNN(pUIeCKUI HaLleIMBAIOIINHI PparMeHt;

R®  npencraenser  coboii  BOAOPOA,  AMUHOIDPYNNY,  apWjbHYIO  TpyImy,
rerepormkindeckyro  rpymmny, Ci-Ciz  ankuiapHYRO — TpPymIy, ajlKeHWIBHYIO — TPYIILY,
LIUKJIOAJKUIIBHYIO TPYIIY WIN LUKJIOAJIKEHWIBHYIO TPYIITY, IMHEHHYIO WU pa3BeTBiIeHHY0 Ci-
Ci2 ankuibHYIO Tpymnmy, HeoOs3aTeNbHO 3aMELIEHHYI0 ONHMM WM Oojiee aMHUHAMH, WU

TKaHecneLn(pUIeCKui WiIu KJIeTKOoCcTeu(puIecKnil HaleIuBaroLUMi (parMenT; u
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kaxaeiii R'? Hesasucumo npencrasnser coboit Bogopon uau Ci-Ciz anKuIbHYIO TPyIy,
aJIKEHUITHYIO TPYIIY, HUKJIOANKUIbHYIO IPYTITy MU LUKJIOAJKEHUIbHYIO TPYTIy.

16. Cnoco6 mo mroGomy u3 nm.12-15, rne kaxkawiii u3 A' u A? mpencrasnsier coboii
rpynny Gopmyibi -(CHz)2-NH-(CHz).-NHa, u kaxasii u3 B' u B? npencrasnser coboii rpynmy
dopmynsr -(CHz)2-NH-(CH»),-NH-(CH),-R*-R°.

17. Cnoco6 no mo6omy u3 mm. 12-16, rne R* npencrasnser coboit -C(0)-O-.

18. Criocob mo 1.16 unu n.17, rae R® npencrasnser coboit

RE
~ /
5‘55‘ N,
%R?

WA

R2

l
gf\\/»fm\m/\/mmm\//\waRE

L2 2

19. Cnioco6 mo sro6omy u3 . 16-18, rae nocratoyHoe komuuecTBo rpynn Al w/umu A?
MOJIUMeEpa, COAEpKalIero CTPYKTypy ¢opmynsl 3, MOau(UIUPOBAHO, 4YTOOBI 00ECTIEUUTH
nojuMep, CozepsKamuil  CTpykTypy (Gopmynbl 1, B koTopoil oTHomenue (m'+n')/(m?+n?)
cocTaBysieT npuMepHo 20 uiin MeHee, U HeoOs13aTenbHO pumepHo 0,2 wu Gonee.

20. Komnosunusi, comepskaiias mnojguMmep mo Jjrobomy u3 mnm.l-11 U HyKJIEHMHOBYIO
KUCJIOTY W/VJTH MOJIUIIENTHA.

21. Kommosunus mo 1m.20, comepskamiasi THIAOBYK) HYKJIEHHOBYI KHCJIOTY W/HJIU
JOHOPHYIO HYKJIEHHOBYIO KUCJIOTY.

22. Komnosunus no n.21 wim n.22, coaep:kaiasi 3HA0OHYKJIeasy.

23. Komnosumusa mno 122, coxepxkaumas PHK-ympasnasemyro 5sHAOHyKiI€asy WU
HYKJIEHHOBYIO KHCJIOTY, KOAUPYIOIIYIO €€.

24. Komno3uuus no n.23, B koropoii PHK-ynpasnsemas sHIOHyK/I€a3a NPEICTaBIsET
coboii Cas9, Cpfl win ux koMOUHAIHIO.

25. Komnosunwst o rodomy u3 m.20-24, conepxxamas JJHK-pekomOunasy.

26. Komnozumust mo .25, B koropoit JIHK-pexombunaza npencraensier coboii Cre-
pexoMOnHa3y.

27. Komnozunwst o jrodomy u3 m.20-26, comeprkariasi MITHK-TaIbLEBYI0 HYKJICa3y.

28. Kommnoszumusi mo Jjrobomy u3 mm.20-27, coxepskamasi 3(Q(eKTopHyo HyKIeasy,
NOOOHYIO aKTUBATOPY TPAHCKPHITLIUU.

29. Kommnozumusi mo jgodomy u3 mm.20-28, comepskainasi HAaHOYACTHIY, COIAEPIKALIYIO

NOJMMep 10 JiroOoMy u3 1. 1-11 1 HYKJIEUMHOBYIO KUCJIOTY WIN MOJIHUITENTH.
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30. Kommozumust mo smodomy m3 mm.20-29, comeprkaiiasi BTOPOH MOJIMMEDP, KOTOPBIH
COAEP>KUT MOTUITUIEHOKCH].

31. Cnoco® pocTaBKM HYKJIEHMHOBOM KHCIOTBI W/WJIM TOJHMIENTHIA B KIETKY,
BKJIFOYAIOLIMH BBEJIEHHE B KJIETKY KOMITO3UIIMH MO Jr000oMy 13 1. 20-30.

32. Cnocob no n.31, rae kineTka HaXOOUTCS B OPraHu3Me CyObekTa, U CyObeKTy BBOAAT
KOMITO3HLIUIO 110 JTI000oMy U3 mrt.27-37.

33. Cnocob6 mo m31 wnm m32, rae mnonmuMep COAEPXKUT TKaHecHeln(uuecKui
HALIEJTMBAIOIIUI (PArMEHT, KOTOPBIH JIOKAJU3YeT MOJUMEP B TKAHSIX nepudepruueckoil HepBHON
CHUCTEMBI, LEHTPAJIbHONW HEPBHONW CHCTEMbl, II€UYEHH, MBIIIL, JErkuX, KOCTeH WM Tjas3a
CyOBeKTa.

34. Cnocob® mo m.33, rae moiuMep COAEPKUT HALEIHBAOIMUN (QparMeHT, KOTOPBIH
MPEANOUTUTENBHO CBSI3bIBAETCS C OMYXOJEBBIMU KIIETKAMU.

35. Cnocob mo smrobomy u3 nmn.31-34, rae KOMIO3UIMS COAEPKUT OIHO I Oonee u3:
PHK-ynpasnseMyo 5HAOHYyKJ€a3sy WIH KOAUPYIOLIYIO €€ HYKJIEHHOBYIO KHUCJOTY, THAOBYIO
HYKJICMHOBYIO KHCJIOTY U JOHOPHYIO HYKJIEHHOBYIO KHCIIOTY, MPUYEM KOMIO3HMLUS objerdaer
pedaKkTUPOBaHUE LIEJIEBOrO I'eHa B KJIETKE.

36. Croco6 mo mobomy m3 mm.31-35, rae KjieTka HaXOAUTCS B OpPraHU3ME-XO35MHE,
HEeoOsI3aTeNIbHO B OPTaHU3ME YeJIOBEKa, U KOMIO3HMLUS JOCTABIISIETCS B KJIETKY MyTeM BBEICHUS
KOMITO3ULIH XO35UHY.

37. Criocob monydeHus moJimMepa, Conepskaiero CTpykTypy Gopmysisr S:

rie,

m! npencrasnser coboii nenoe uncio ot 1 xo 2000;

R3® npencrasnsier co6oii METHUIEHOBYIO UM STHJIEHOBYIO TPYIIY,

R npencrasnser coboit Bomopon waum Ci-Ciz aNKUIbHYHO TPYMINy, aJKeHUIbHYO
IPYIIY, UAKIOAIKUIIBHYIO TPYIITY WIN HUKIOAIKEHUIBHYIO TPYIIIY,

A' npencrapnsier coboii rpynmny popmybl

-(CH2)p1-[NR*(CH2)q1-]1NR?; ;

-(CH2)p2-N[-(CH2)q2-NR % ]2;

-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)q4-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*: ]2 }2,

rae kaxaeiid u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LEeI0e YUCIIO OT
1 no 5; u xaxmeii R? HesaBucumo mpencTapiser coboit somopon umn Ci-Ciz alKUIbHYHO
CPyIIY, AJIKCHUIbHYIO IPYIIY, HUKJIOAJKWIbHYIO MPYIITY WA HUKIOAJKEHWIbHYIO IPYIIIY,

U3 COeMHEHUs] (POPMYJIBI A
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0. 0
HN R
\:0
W
Z 2
rac

R*® npencrapnser coboii METUIEHOBYIO HJIH STHJIEHOBYO TPYTINY;

W npencrasnser coboii -NR"- wmn -O-, roe R'* npencrasnsier coboii Bogopon mumu Ci-
Ci2 anKuibHYK TpPYIIy, AJKeHWJIBHYIO TPYyMNy, LUKJIOAJKWIBHYIO TPYNIy  WUIU
LUKJIOAJIKEHUIBHYIO TPYyIIIY;

Z mpenctaBnser coboil A WM aNKUAbHYIO TPYNNy, LUMKIOANKUIbHYKO TpyIy,
AJKEHWIbHYIO TpPYINy, LHUKJIOAJIKEHWIbHYIO TpPYIIY, apWiIbHYIO TpPYIIy, apUIalKWIbHYIO
IPYIIY, TEeTePOANKIJIBHYIO TPYINy, TeTePOLHUKIMYECKYI0 TPYINIy WIH HUX KOMOWHALMIO,
HEeoOs13aTeNTbHO ConepsKaInyro OT | 10 8 BTOPUYHBIX MM TPETHYHBIX AMHHOB, HJTH 3aMECTUTEb,
cofepKalIiii TKaHECTIeUM(UIECKUN WITH KJIETKOCTIeHN(UIECKUI HALIGTUBAKO LN (parMeHT;

A' npencrapsier coboii rpynmy popmybl

-(CH2)p1-[NR*-(CH2)q1-]n NR?;

-(CH2)p2-N[-(CH2)q2-NR % ]2;

-(CH2)p3-N{[-(CH2)q3-NR%][-(CH2)qa-NR?-]r2R?} ; it

-(CH2)p4-N{-(CH2)gs-N[-(CH2)q6-NR*2 ]2 }2,

rae kaxaeiid u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LeI0e YUCIIO OT
1 no 5; u xaxmeii R? HesaBucumo mpencTapiaser coboit somopon umu Ci-Ciz alKUIbHYHO
IpymnIy, aJKeHUJIbHYIO IPYIY, HUKJIOAIKUIBHYIO IPYINY UIH IUKJIOAJIKEHUIBHYIO TPy,

npuueM Ccnocod COAEPXKUT MOJMMEPU3ALMI0 C PACKPBITHEM KOJbLA COEAMHEHHS
dopmysr A.

38. Cniocob mo 1.37, rae mosuMep, COmEPsKaIuil CTPYKTYpy (GOPMYJIbl S, MpeacTaBJsieT

coboti nomrmep Gopmyib SA:

0
Rﬁ—éﬂﬁzgﬂzﬂ};é—(ﬁﬂgjgs y H{ j , t; By } R
R o
N—o
NRY7
\M

rae

¢ mpeacTasisieT coboit nesoe uncio ot 0 no 50;

Y HeoOs3aTeNbHO NPUCYTCTBYET U ABJIACTCA PACIICIIACMBIM JIMHKEPOM,
m! npencrasnser coboii nenoe uucao ot 1 go 2000;

R** npesicraBnsier coG0i METHIIEHOBYIO HJIM 3THIEHOBYIO TPYIIIY;

R®  npencraenser  coboii  BOAOPOA,  AMMHOIDPYNNY,  apWjbHYIO  TpyIy,
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rerepormkindeckyro  rpymmy, Ci-Ci2  ankuiapHYRO — TpPymIy, ajJKeHWIBHYIO — TPYIILY,
LUKJIOAKUIIBHYIO TPYIIY WIN LUKJIOAJIKEHWIBHYIO TPYIITY, IMHEHHYIO WIIN pa3BeTBiIeHHY0 Ci-
Ci2 ankuibHYIO Tpymnmy, HeoOs3aTeNbHO 3aMEILICHHYI0 ONHMM WM Oojiee aMHUHAMH, WU
TKaHecneLUn(pUIecKuii Uiu KileTkocnenupuiecknil HaleIMBaroIui Gparmenr;

R! npencrasnser co6oit BOXOPO, apWiIbHYIO IPYIIy, FeTepoLMKIMYeckyto rpymnmy, Ci-
Ci2  ankuWibHYIO TpyIIy, AQJKEHWIbHYIO TIPYIIy, LUKJIOAJKWJIBHYIO TpyNIy  HIN
LIMKJIOAJIKCHIIBHYIO TPYIINY, MM JIMHEHHYI0 min pasBeTBieHHy0 C1-Ci2 amKWIBHYIO TpyHIy,
HeoOsI3aTeNIbHO 3aMEIEHHYIO OJHUM WIH 00J1ee 3aMEeCTUTEIISIMU,

R!” npencrapnser coboit Bomopox umu Ci-Ci2 aNKuabHYH TPy, adKeHHJIbHYIO
TPYIIY, HUKJIOATKUIBHYIO TPYIIY HIIH [UKJIOATKEHWIBHYIO TPy,

A! npencrassier coboii rpymnmy popmybl

-(CH2)p1-[NR*(CH2)q1-]1 NR?; ;

-(CH2)p2-N[-(CHz)q2-NR% ]2;

-(CH2)p3-N{[-(CH2)g3-NR?][-(CH2)qs-NR?-]r2R?}; rnm

-(CHz)pa-N{~(CHz)gs-N[-(CH2)qs-NR* |2},

rae kaxaeiid u3 pl-p4, q1-q6 u rl u r2 He3aBUCUMO MPEACTABISIET COOOH LEI0e YHUCIIO OT
1 no 5; u xaxmei R? HesaBucumo mpencTasiserT coboit somopon umn Ci-Ciz alKHIbHYHO
TPYIIY, ATKEHWIBHYIO FPYIIITY, HUKJIOAJIKIIBHYIO IPYIITY WM LHUKIOAJIKSHUIBHYIO TPYIIITY.

39. Cnoco6 no 1m.37 unu 11.38, rne A npencrasnser co6oit rpynmny dopmyssl -(CHz),-
NR2-(CHz)2-NR?%,.

40. Croco® mo mobomy u3 mnm.37-39, rne NMOMUMEpPHU3ALUI0O C PACKPBITHEM KOJIbIIA
coenuHeHus1 popMysibl A HHULIMUPYIOT aMUH-COZIEPIKAIIUM COEAMHEHUEM.

41. Crocob no .40, rae aMuH-conepIKaliee CoeuHeHne nmeet Gpopmyay:

RO—{CH,CH,0 ):{Am%m}—-w—mm
0-6

2

rre

C mpeacTaBiisieT coboit nesoe uucio ot 0 xo 50;

Y HeoOs13aTeIbHO MPUCYTCTBYET U SIBJISIETCS PACIIEIUIIEMbIM JINHKEPOM; H

R®  npencrapnser  coboif  BOAOPOA,  AMUHOIDPYNNY,  apHbHYIO  TpyImmy,
rerepouukandeckyro  rpynmy, Ci-Ci2  ankuiapHy0  Ipynmy, ajJKeHWIbHYK  TpYIIy,
LUKJIOAJIKUJIbHYIO [PYIIY WM LUKJIOAJKEHUIbHYIO IPYIITy, JUHEHHY0 UK pa3BeTBieHHyo Ci-
C12 ankuiIBHYIO Tpymmy, HeoOs3aTeNbHO 3aMELICHHYI0 ONHMM WIH Oojiee aMHUHAMH, WU
TKaHecneUn(PUIeCKHi WK KIeTKOCTIeHN(PUIEeCKUI HalleIMBAOIIUI (pparMeHt.

42. Crocob no .40 unu m.41, rae aMuH-coepKaliee CoeqMHEHUE TPEACTABIISIET COOOM
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43. Criocob no modomy u3 m.37-42, rae:

B coenuHeHnn ¢Gopmynsl A W mnpencrasisier codoit -O-, u Z mnpeacrasisier coOoi
AJKWIbHYIO TPYIIY, LUKJIOAJKWIbHYK TIPYIILY, AJIKCHWIbHYK TPYIILY, LUKIOAIKEHUIBHYIO
IpyIIy, ApPWIbHYK TPYyNOIy, AapWIAIKUIBHYK) TPYyONy, TE€TePOAJKWIbHYK  IPYIIY,
TeTePOLIMKIINYECKYIO TPYIIy WIH X KOMOHMHAIMIO, HeoOs3aTeNbHO coxpepskamyro oT 1 mo 8
BTOPUYHBIX MM TPETUYHBIX AMUHOB,;

IpUYeM CIOCO0 JOMOJIHUTENBHO COAEPIKUT, IMOCIe MNOJIMMEPU3ALMU C PACKPBITHEM
KOJIbIIa, 0OPaBOTKY TOJYYEHHOrO MPOMEKYTOUHOro HoauMepa coenuHenreM Gopmynsl NHR M-

Al rme A! sBnsieTcs TakuM, Kak ONpeneaeHo st GopMy bl 5.
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AASKLEXFINCYSLOSKTLRFRAIPVGRTQENIDNKRLLVEDERRAEDYRGVRRKLLDRY YL
SEINDVLHS IKLKNLNNYISLFREKIRTEXENKELENLEINLREEIARAFPRGAAGYRSLE
KKDIIETILPEAADDKDEIALVNSFNGFTTAFTGEFFDNRENMFSEEAKSTSIAFRCINEN
LITRYISNMDIFEKVDAIFDKHEVQEIREKILNSDYDVEDFFEGEFFNFVLTQEGIDVYNA
IIGGPVIESGEKIKGLNEY INLYNAKTRQALPRKFRPLYKQVLSDRESLSFYGEGYTSDER
VLEVPRNTLNRKNSEIFSSIKKLERLFKNFDEYSSAGIPVENGPAISTISKRDIPGEWNLIR
DEKWNAEYDDIHLKKXKAVVIEKYEDDRRRSFKRKIGSFSLEQLOEYADADLSVVERLKEIIX
QKVDE IYRVYGSSEXKLFDADFVLEKSLEKKNDAVVAIMEDLLDSVEKSFENYIKAFFGEGKE
TNRDESFYGDRFVLAYDILLEVDHIYDAIRNYVTQRPYSKDRFRLYFONPQFMGEWDKDKE
TDYRATILRYGSKYYLAIMDRRKYARCLOKIDRDDVNGNYEKINYKLLPGPNRKMLPRVEF S
KKWMAYYNPSEDIQRIYRNGTFRRGDMENLNDCHRKLIDFFEDS ISRYPKWSNAYDFNFSE
TEKYRDIAGFYREVEEQGYRVSFESASKKEVDRLVEEGKLYMFOIYNRDFSDRSHGTPNL
HTMYFRLLFPDENNHGQIRLSGCGAELFMRRASLRKKERLVVHPANSPIANKNPDNPRKKTTTL
SYDVYRDRRFSEDQYELHIPIAINKCPRKNIFRKINTEVRVLLKHDDNPYVIGIDRGERNLL
YIVVVDGRGNIVEQYSLNEI INNFNGIRIKTDYHSLLDKXKEKERFEARQNWTSIENIKEL
KAGYISQVVHKICELVEKYDAVIALEDLNSGFRKNSRVRKVERKQVYQKFERMLIDKLNYMVD
KEKSNPCATGGALKGYQITNRKFESFRSMSTONGE IFYIPAWLTSKIDPSTGFVNLLKTKYT
SIADSKEFISSFDRIMYVPEEDLFEFALDYKNFSRTDADYIRKKWKLYSYGNRIRIFARAK
KNNVEFAWEEVCLTSAYRKELFNRKYGINYQQGDIRALLCEQSDKAFYSSFMALMSLMLOMRN
SITGRTDVDFLISPVRENSDGIFYDSRNYEAQENAILPRNADANGAYNIARKVIWAIGQFK
KAEDEKLDKVKIAISNKEWLEYAQTSVEK
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