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YpoBeHb TEXHUKH

1. O6nacTh TEXHUKH.

JlanHO€ M300peTeHne KacaeTcsl MOJICKYJ HYKJICHHOBOW KUCIIOTHI, Komupytomux FGF21 myTanTHBIE mMOTH-
nenTtuabl, FGF21 MyTaHTHBIX TOTUNENTHIOB, (hapMaleBTHIECKUX KOMITO3UIuH, BKitodatonmx FGF21 myrant-
HBIE TIOJMIICNITH/IBI, U CIIOCOOOB JIEUCHUS METabOIMIECKUX PACCTPOHCTB C MCIOJIH30BAHUEM TAKUX HYKJICHHO-
BBIX KHCIIOT, IIOJIATICITHIOB MIIN (hapMarieBTHIECKUX KOMIIO3HIINH.

2. YpOBEeHb TEXHUKH.

FGF21 sBnsiercst ceKpeTHUPOBAHHBIM TOJUIECIITHIOM, KOTOPBIN MPUHAICKHUT K MOJCEMENUCTBY (PaKTOPOB
pocta ¢pudpodaactoB (FGFs), Bkiarouaromemy FGF19, FGF21 n FGF23 (Itoh et al., 2004, Trend Genet. 20: 563-
69). FGF21 sBngercs atunuaaeiM FGF B TOM, 4TO OH sIBIIsieTCS TeMTApUHHE3aBUCUMBIM H IEHCTBYET Kak TOPMOH
B PETYJISIIIAU TITFOKO3HOTO, JIUIUAIHOTO W YHEPTETHYECKOTO MeTaboIH3Ma.

FGF21 6b11 Beinenen u3 nedenouHoi k/IHK OnOIMOTeKH Kak IEYCHOYHBIH CEKPeTUPOBaHHEIH (akrop. OH
CUIILHO 3KCIIPECCUPOBAH B TMICUYCHH U TOJDKEITYIOYHON jKeje3e U ABIseTCs equHCTBeHHBIM wieHoM FGF cemeii-
CTBa, JKCIPECCHPOBAHHBIM, TIABHBIM 00pa3oM, B McYeHH. TpPAHCTCHHBIC MBIIIH, THIIEPIKCIPECCUPYIOIIHE
FGF21, o6HapyxuBatOT MeTaboIuieckiue GeHOTUIIBI 3aMEIJICHHOTO POCTa, HU3KWX YPOBHEH TIOKO3BI U TPHUT-
JUIEPHUIOB B IDIa3ME€ W OTCYTCTBHE BO3PACTHOrO AWadera THIA 2, OCTPOBKOBOW THIIEPIUIA3MH U OXHUPCHHUS.
®dapmakosoruieckoe npuMeHeHne pekomOnHanTHOrO FGF21 mpotenna B Moaensax nuabeTHIecKUX TPHI3YHOB
JTaJI0 HOPMAJIM30BAHHBIE YPOBHHU TIIOKO3BI B IIa3Me€, CHIKCHHBIE YPOBHU TPUIIIMIEPUIOB M XOJECTEpPHHA H
YIIyYIIeHHBIE TOJIEPAHTHOCTH K TUIFOKO3€ M YYBCTBHUTEIBHOCTh K MHCYNHMHY. Kpome Toro, FGF21 cHmkaer Bec
TeJNa M OXHUPEHHE IyTeM YBEIHUYEHHS PacXoia dHEPruH, (HU3NUEeCKOil aKTUBHOCTH M WHTCHCHBHOCTH OOMeHa
BEIIECTB. DKCIIEPHUMEHTAIFHBIC HCCIICOBAHUS MOATBEPKAAT (papMmakosormdeckoe npumeHenne FGF21 mms
neueHus quadeTa TUNa 2, 0XKUPCHUS, TUCTUAMUACMUN U JPYTUX META0OIUIECKAX COCTOSIHUN WIIN PACCTPOUCTB Yy
nrozen.

Yenoseuecknit FGF21 nmeer KopoTkuil repnoy mojypacmaza in vivo. Y Mblliel 1 00e3bsH cynomolgus
a¢ddexTuBHBIN meproa monypacmnana yenoBeueckoro FGF21 cocraBnser ot 1 o 2 u. [pu paspadotke FGF21
MPOTEWHA U MUCIIOIB30BaHMUS B KauecTBE TEPAIEBTUUECKOTO Iperapara MpH JeUeHHH Auadera THIa 2 yBelH-
YeHHUe MepHroja moiypacmnana obuto Obl xkenmareabHpIM. FGF21 poTenHbl ¢ yBeTMYEHHBIM TIEPHOAOM TOJTypac-
masia MOTTM OBl 00ECTIeYNTh MaIlMeHTaM, KOTOPhIM Ha3HaueH JTaHHBII MPOTEHH, MEHEE YaCTYIO JO3UPOBKY.

CyurHocTh u300peTeHust

B onmHOM BapmanTe HacTosIIee H300pETCHHE TIPEICTABIACT N30IUPOBAHHYIO MOJICKYTTy HYKJICHHOBOU KH-
CJIOTBI, KOTOpas BKIIOYAET HYKJICOTHIHYIO IMOCIEIOBATEILHOCTD, Koaupytonryto monumnentun SEQ ID NO: 4,
UMCIOIIUI 10 MCHBIICH Mepe OJTHY aMHHOKHUCIIOTHYIO CYOCTHTYIIMIO, KOTOpas MPEACTaBIseT co0oi: (a) mu3u-
HOBEIM OCTaTOK B OJJHOM WJIM HECKOJIbKUX MOJOXKEHUsAX 36, 72, 77, 126 u 175; (b) HCTCHHOBBIN OCTATOK B OJI-
HOM WJIM HECKOJILKMX ToJioxkeHusx 37, 38, 46, 91, 69, 77, 79, 87, 91, 112, 113, 120, 121, 125, 126, 175, 170 n
179; (c) aprHHIHOBBIN OCTAaTOK B OJHOM HJIM HECKOJBKUX MOJIOKEHUSIX 56, 59, 69 u 122; (d) rmuuuHOBEIH ocTa-
TOK B moJyioskeHuH 170; () TIUIMHOBEII OCTATOK B MoJIoKeHHUH 17; 1 koMOuHaImu (a)-(e).

B npyrom BapuaHTe HacTosiee U300peTeHHUE MPEICTABIACT H30JIUPOBAHHYIO MOJICKYTy HYKICHHOBOH KU-
CJIOTBI, KOMUPYIONIYIO ITOJMIICTITH], BKIFOYAIONTHI aMUHOKUCIIOTHYIO TlocliefoBarenbHocTh SEQ ID NO: 4, ko-
TOpasi IMEET 10 MEHbBINIEH Mepe OJTHY AMHUHOKHCIIOTHYIO CyOCTHUTYIIMIO, KOTOpas MPEICTaBIseT co0oi: (a) MH3u-
HOBBIH OCTaTOK B OJJHOM WJIM HECKOJBKUX TMOJIOKEHUAX 36, 72, 77, 126 u 175; (b) MUCTEMHOBBIA OCTATOK B OJI-
HOM MJIM HECKOJBKHX mojioxkenusx 37, 38, 46, 91, 69, 77, 79, 87, 91, 112, 113, 120, 121, 125, 126, 175, 170 u
179; (c) aprUHUHOBBIN OCTATOK B OJTHOM HJIM HECKOJBKHX MOJIOKEHHUAX 56, 59, 69 n 122; (d) rmuimHOBEIH ocTa-
TOK B mosioxkeHuu 170; (¢) TIMIIMHOBBIA OCTATOK B MOJOXEeHUU 17; 1 koMOuHAIMH (2)-(€), U BKIIFOYAIONIYIO JI0-
0aBKH, JICIICIIIH WK TOTIOJIHUTEIBHBIC CYOCTUTYINH, KOTOPBIC NENAI0T JAHHBIYA MOJIHUITCIITH]T [0 MEHBIIICH Mepe
Ha 85% nnentrnaasiM SEQ ID NO: 4, mpu yciioBuy, 9TO 10 MEHBIIEH Mepe O1Ha aMUHOKHCIOTHAS CyOCTUTYIHS
m.1(a)-(e) He ABJISIETCS TOMOIHUTEIHHO MOIU(DUIIUPOBAHHOM.

Hacrosiee n3o0pereHue MpeIcTaBiseT TaKKe BEKTOPHI U KICTKH-X035€Ba, BKIFOYAIOIINE MOJICKYIIBI HYK-
JICMHOBOM KUCIIOTHI JAHHOTO U300PCTCHUS.

B eme oxHoM BapmaHTe HacTosIee M300peTeHHE MPEACTABIACT W30JMPOBAHHBIN MOIHMIIENTHI, BKIIIO-
YJaIONIMi aMHHOKHUCIOTHYIO TochenoBatenbHOCcTs SEQ ID NO: 4, uMmeroniyto 1Mo MeHbIIIed Mepe OAHy aMHHO-
KHCIIOTHYIO CYOCTHTYITHIO, KOTOpasi MPECTABIIIET CO0OM: (a) JIM3MHOBBIH OCTaTOK B OJHOM MM HECKOJIBKHX
noJIoXkeHusx 36, 72, 77, 126 u 175; (b) MUCTEHMHOBBIN OCTATOK B OJJHOM WJIM HECKOJBKUX TMOJIOKEHUAX 37, 38,
46,91, 69, 77,79, 87,91, 112, 113, 120, 121, 125, 126, 175, 170 u 179; (c) aprHHUHOBBIN OCTATOK B OJHOM HIJIH
HECKOJIbKUX TIOJIOXEHHIX 56, 59, 69 n 122; (d) rmmiuHOBBIA OCTaTOK B MojiockeHnn 170; (€) TIUITMHOBBIN ocTa-
TOK B IoJIokeHUH 17; 1 komOuHatmu (a)-(e).

B emre ogHOM BapuaHTe HACTOAIICE H300PETCHUE MPEICTABISACT U30JUPOBAHHYIO HYKICHHOBYIO KUCIIOTY,
KOAUPYIOIIYIO MOJUIENTU A, BKIIOUAIOUN aMUHOKHUCIOTHYO0 nocnenoBarensHocTs SEQ ID NO: 4, umeromyto
MO0 MCHBIICH Mepe OJHY aMHHOKUCIIOTHYIO CYOCTHTYIIHIO, KOTOpasi MPEICTABISACT COOOM: (&) JTM3HMHOBBINA OCTa-
TOK B OJIHOM HJIH HECKOJBKUX MOJOXKeHUsX 36, 72, 77, 126 u 175; (b) HMCTENHOBBIH OCTATOK B OJHOM WM He-
CKONIBKUX TIONOkeHusx 37, 38, 46, 91, 69, 77, 79, 87, 91, 112, 113, 120, 121, 125, 126, 175, 170 u 179; (c) ap-
TUHUHOBBIN OCTaTOK B OJHOM MJIM HECKOJBKHX TOJOXEHUIX 56, 59, 69 u 122; (d) rmumuHOBBIN OCTaTOK B ITO-
noxxenuu 170; (€) TIUIIMHOBBIA OCTaTOK B TOJIOKEHWHU 17; M koMOuHanuu (a)-(€), ¥ BKIIOYAIONIYIO JOOaBKH,
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JICNICIIH WIIH JIOTIOJHUTEIFHBIC CYOCTUTYIIUH, KOTOpPHIC ACIAOT JAHHBIA MOJHIICHITHI O MCHBIICH Mepe Ha
85% wunentnunsiM SEQ ID NO: 4, npu ycioBuH, YTO 10 MEHbLIEH Mepe OHA aMHHOKHCIOTHAS! CyOCTHUTYIHA
.1 (a)-(e) He ABIAETCS TOTOTHUTEIHLHO MOJUPHUITUPOBAHHOM.

B eme oxHoM BapmaHTe HacTosImee W300peTeHHE MPEACTABIACT W30JMPOBAHHBIN MOIHMIIENTHI, BKIIO-
YaIONIMi aMHHOKHUCIOTHYIO TochenoBatenbHOCcTs SEQ ID NO: 4, uMmerornnyto 1Mo MeHbIIed Mepe OAHy aMHHO-
KHCIIOTHYIO CYOCTHTYITHIO, KOTOpasi MPECTAaBIIIeT CO0OM: (a) JIM3MHOBBIH OCTaTOK B OJHOM HIIM HECKOJIBKHX
MoJIoXKeHusx 36, 72, 77, 126 u 175; (b) MUCTEHMHOBBIN OCTATOK B OJJHOM WJIM HECKOJBKUX TMOJIOKEHUAX 37, 38,
46,91, 69, 77,79, 87,91, 112, 113, 120, 121, 125, 126, 175, 170 u 179; (c) aprHHUHOBBINH OCTATOK B OJHOM HIJTH
HECKOJBKHUX MOJOKEHHUIX 56, 59, 69 u 122; (d) ruiuHOBEIA ocTaToK B ojoxeHuu 170; (€) TIHIUHOBEIA 0cTa-
TOK B moJioxkeHnu 171; u komOuHaImu (a)-(¢), ¥ BKIIOYAIOMUN T00aBKH, JIEJICIUN WIH JONOJHUTEIbHBIC CY0-
CTUTYLMH, KOTOPBIE JIENAI0T JaHHBIN NOJUNEenTH ] 1o MeHble Mepe Ha 85% unentuunsiM SEQ ID NO: 4, npu
YCIIOBHH, YTO IO MCHBIICH Mepe OJHA aMUHOKHCIOTHAsI cyOCTUTYIHs 11.1(a)-(¢) He SBISIETCS JOIOIHUTEIHEHO
MOTU(DHUIIUPOBAHHOM.

Kpowme Toro, HacTosmiee u300peTeHHe MPEACTaBIsCT KOMIIO3UIUIO, BKIFOYAIOIIYIO TEPBBIN TONMHIICOTH]I,
KOTOPBIA COAEPIKUT aMUHOKHUCIIOTHYIO mocienoBatenbHocTh SEQ ID NO: 4, uMmeroniyto mpu He0OX0IUMOCTH 10
MEHBIIIeH Mepe OIHY aMHHOKHCIOTHYIO CYOCTUTYIIHIO, KOTOpas MPECTaBIsIeT cO00H: (a) TN3MHOBBIA OCTATOK B
OJTHOM WJITM HECKOJIbKUX ToJIoKkeHus X 36, 72, 77, 126 u 175; (b) mUCTENHOBBIH OCTATOK B OJHOM WJIM HECKOJIb-
Kux noyoxkenusix 37, 38, 46, 91, 69, 77,79, 87,91, 112, 113, 120, 121, 125, 126, 175, 170 u 179; (c) apruHuHO-
BBIIf OCTaTOK B OJHOM HJIM HECKOJBKUX MOJIOKEHUAX 56, 59, 69 u 122; (d) rMIMHOBEIA OCTATOK B MOJIOKEHUN
170; (e) TIUIIMHOBBIN OCTaTOK B MoyiokeHnH 171; u koMOuHaImu (a)-(€), COeTMHSHHBIN TUHKEPOM CO BTOPBIM
MOJIMTICNITUIOM, BKJIIOYAIOIIMM MOJUMNENTH, COAEpk AWK aMUHOKHCIOTHYIO TocienoBatenbHocTh SEQ ID
NO: 4, xoTopas UIMeeT IPU HEOOXOIUMOCTH 110 MCHBIICH Mepe OJHY aMHHOKHCIOTHYIO CYOCTHUTYIIHIO, MPEI-
CTaBIISIONIYIO COOOM: (a) TM3UHOBBIA OCTATOK B OJTHOM WJIM HECKOJBKUX MOJOXKeHUAX 36, 72, 77, 126 u 175; (b)
LIMCTCUHOBBIN OCTATOK B OJHOM WJIM HECKOJIbKUX TosioxkeHusx 37, 38, 46, 91, 69, 77, 79, 87, 91, 112, 113, 120,
121, 125, 126, 175, 170 u 179; (c) apriHAHOBEIA OCTAaTOK B OJJHOM WJIM HECKOJBKHX TOJOXKEHUIX 56, 59, 69, u
122; (d) rmumuHOBEIN ocTaToK B TosiockeHnu 170; (€) MIMIMHOBBIA OCTATOK B TOJOXEHUH 17; 1 KOMOWHAIIAN
(a)-(e).

Hacrosmee n300peTenne Takke MPEACTaBIIeT XUMHUYECKH MOTU(PHIMPOBAHHBIE (DOPMBI HOIHITEITHIOB
HACTOSIIETO N300peTeHns. XUMHYECKH MOTU(PUIIMPOBaHHBIE (POPMBI JAHHBIX MOJUIENITHIOB BKIIOYAIOT TIOJH-
Mep, MPHUCOCIMHEHHBIH K N-KOHITy, W/WIN caiiTy IPHUCOEANHEHHS MPUPOTHOTO WIH HENPHUPOIAHOTO IIOIAMEPA.
Hacrosmee n3o0perenne Takxe NpeAcTaBiseT (GapMareBTHIECKHEe KOMIIO3UIIMA H CIIOCOOBI JISYCHHUS MeTabo-
JIMYECKUX PACCTPOMCTB, TAKUX KaK OKUPEHHUE M MUA0ET, BKIFOYAIOIINE HA3HAYCHUC (hapMaIleBTHICCKUX KOMIIO-
3UIUN HACTOSIIETO N300PETCHUS MAIUCHTY, KOTOPHIA B TOM HY>KJIaeTCs.

Crierudryeckue BapraHThl HACTOSIIET0 W300pPETEHUs CTAaHYT OYCBUAHBIMH U3 IOCICAYIOIIETO Ooee Je-
TaJLHOTO OTHCAHWS HEKOTOPHIX BAPHAHTOB M ITYHKTOB (POPMYIIBI H300pETCHUS.

Kpartkoe onucanne yepre:xei

@ur. 1 npencrasisier cobol yepTex, M3o0pakaroumii Monekyiny FGF21 ¢ nByms nmonmmepamu (Hampu-
Mep, MoteKyJbl ionmaTrieHTIukous (ITED)), mpucoeAMHEHHBIMU K TAHHOH 1TOCIIeI0BATEIbHOCTH.

@wr. 2 Brimrodaet yetsipe SDS-PAGE (momennicyinbhaTt HaTpHUsI-TTOIMAKPUIAMUIHBIX) TS, TTOKa3bIBa0-
mux crernenb [10I mmupoBanus neBstn FGF21 MyTaHTOB ¢ €IMHCTBEHHBIM CO3IaHHBIM CITIOCOOAMH T€HHOW HH-
JKEHEPHUH CAWTOM MPUCOSANHEHHS TIoTuMepa, Xumudeckn MoaudumuposanasiM [1917, a umenno E37C, R77C u
H125C (BBepxy cnera), D38C, D46C u D79C (BBepxy cnpasa), H87C, E91C, G113C (Buu3y cineBa) u G120C,
R126C, N121C (BHu3y cnpaBa).

®ur. 3 BkmouaeT SDS-PAGE rens, nokassiBatomuit crenens 19T unupoBanusa tpex FGF21 myranros,
UMCIOIIUX CIUHCTBCHHBIA CO3JAaHHBIN CIIOCOOAMHU FCHHOW WHXKCHEPUHU CalT MPHUCOCTUHCHUS MOJIUMEpPa, XUMHU-
yeckn MoaudupoBannsiii Monekynoi 20 x/la metokcu 191" mMuaa ManenHoBO#H KucioThl, a UMeHHO K69C,
R175Cu Y179C.

Our. 4 BriIIOYaeT J1Ba rpaduka, npeacTaBisiomux pe3ynsraTel ELK-mornmdepasHoit mpoObl, mpoBeieHHOM
Ha FGF21 MyTaHTHBIX MOJUNENTHAAX C €MUHCTBEHHBIMU CO3JaHHBIMU CITOCOOAMH TEHHOUW WH)KEHEPHH CaTaMu
MPUCOCTMHEHHUS TOINMEpa, XUMUIECKA MOTU(PUIIMPOBAaHHBIMHU IIyTeM INpHcoennHeHns Monekynsl 20 k/la me-
tokcu 10" mmmma manenHoBo# kuciotel, a umeHHo E37C, R77C, E91C, FGF21 auxoro tuma u 19T wimpo-
BaHHOTO 10 N-koHy FGF21 (Bepxuwmii rpaduk) u G113C, N121C, D46C, FGF21 nukoro tuma u I13T mimpo-
BaHHOTO 10 N-konIy FGF21 (HmxHui rpaduk).

®ur. 5 BKITIOYAET JBa rpaduka, IpeacTaBIIoMuX pe3yiabTathl ELK-nmromudepasnoi mpoOsl, IpoBeACHHOK
Ha FGF21 MyTaHTHBIX MONUIENTHAAX C €IMHCTBEHHBIMH CO3JJAHHBIMH CIIOCOOAMU TCHHOM HHXCHEPHH caliTaMu
MPUCOCTUHEHUS TIOIMMEPa, XUMUYECKA MOTU(PUIIMPOBAHHBIMU IyTeM MpHcOoeauHeHus Moniekynsl 20 k/la me-
tokcu [I9I" umuna manenHoBoit kucyiotel, a umeHHo H125C, G120C, R126C, FGF21 auxoro tuna u I191 nnu-
posansoro no N-koHny FGF21 (Bepxuuit rpaduk) u D79C, D38C, FGF21 nuxoro tuna u [19T manpoBannoro
no N-xonny FGF21 (Hwkuuit rpaduk).

@ur. 6 BrmovaeT qBa rpaduka, npeacraBistomux pedyasraTel ELK -mommdepasHoii mpoOsl, TpoBeieHHOM
Ha nonumnentuaax FGF21 muxoro tuma m FGF21 MyTaHTHBIX MOJTUMIENTHIAX ¢ €ANHCTBEHHBIM CO3/IaHHBIM CIIO-
co0amMy TeHHOH MHXCHEPHH CATOM HPUCOCIMHEHUS MOJIUMepa, XUMUIEeCKA MOAU(DHUIIMPOBAHHBIM IIyTEM IIPH-
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coenuHenust Mosekyibl 20 k/la metokeu [191° umuna manennoBoi kucinoTsl, a umeHHo K69C, D79C, FGF21
qukoro tuma u 19 mmuposannoro no N-koniy FGF21 (Bepxunit rpaduk), u R175C, Y179C, FGF21 aguxoro
tuna u [I9T umupoBanHoro mo N-korny FGF21 (HmwkHuU# rpaduk).

®ur. 7 npeacTaBiseT cOO0H YepTexk, N300paKaroIIHi ""CBA3aHHYIO MOJIEKYITY" HACTOSIIET0 N300peTEeHUS.

®ur. 8 pencrasisier coboi rpaduk, H300paKAIONTUH POIIEHTHOE N3MEHEHNE YPOBHEH TIIIOKO3bI B KPOBU
y MbImIeit Bo BpeMeHH (0T 0 BpeMeHH) MocIie eAMHNIHOW HHBEKIIMH HATIOTHUTENS ((PU3HOIOTHIECKOTO pacTBOpa
¢ pocharabM 6ydepom), FGF21 nukoro tuna win N-tepmuHaibHo [19T mnmuposannoro FGF21 aukoro tuma.

®ur. 9 pencrasisier coboi rpaduk, H300paKAIONTUH POIIEHTHOE N3MEHEHNE YPOBHEH TIIIOKO3bI B KPOBU
y Mbimeld ot 0 BpeMeHH Iociie eAMHNYHON MHBEKIUH HarmoJHuTeNs ((hU3N0Iornueckoro pacteopa ¢ gocdar-
HBIM Oydepom), mim FGF21 pukoro tuma, kotopsiid 0611 N-Tepmunansao 131 mmposan monekyiaamu 20, 30
wiu 40 k/la metokcu [121" umuna ManeMHOBOM KUCIOTHI.

@ur. 10 Bkiroyaer nBa rpaduka, H300pakaroliX MPOILEHTHOS N3MEHEHHE YPOBHEH TIIIOKO3BI B KPOBU Y
MBIIICH Ha TPOTSIKCHUU JICBITHCYTOYHOTO Tiepuoaa ot 0 BpeMEHH TOCIe SIMHUIHON WHBEKINU (PU3HOIOTHYC-
cKoro pactBopa ¢ gocdaraeM Oypepom mimm N-tepmunansio 19T unupoBanusix FGF21 myTanTHEIX monunen-
THAOB, BKIodaromux mytaruun R77C umun R126K, kotopsie Oblmn gomosiHATENbHO 1D MinvpoBaHbl IO 3TUM
BBEJICHHBIM CaiiTaM NpHcoeanHEHUs nmonuMepa Mosekynamu 20 k/la metokcu I3 nMuga ManenHOBOW KHUCIIO-
THI, U cusiHUe, BKmodatoniee Fc monekyny m G170E FGF21 MmyTaHTHBIN oTunenTr (BEpXHUHA TpaduK); WIn
N-repmunansho 13T wnmupoBannbiit FGF21 MyTaHTHBIN MONMTIETITH, BKIIOYarOmid MyTaruu R77C, monomHu-
TeapHO [ID umupoBaHHBIEC IO 3TOMY BBEACHHOMY CAaNTy MPUCOESTUHEHHS momMepa Moiekynoi 20 k/la MeTok-
cu [I0I" umuna manenHoBOW KUCHOTHI, U P171G (HmkHWE rpaduk).

@ur. 11 npencrasiser coboii rpaduk, H300pakaroUi MPOIIEHTHOE N3MEHEHHE YPOBHEH TITIOKO3HI B KPO-
BU y MbIIel oT 0 BpeMeHH 1ociie eAMHUYHON MHbekimy Hanonuaurenst (10 MM docdara kamus, 5% copOura,
pH 8) wm FGF21 MyTaHTHBIX HOJMIENTHIOB, KOTOpble ObuM nBaxas! [1DT maupoBansl Monexymamu 20 k/a
MeTokcu 13" uMmma MareHHOBOM KHCIIOTHI MO BBEACHHBIM CalTaM MPHCOCAWHCHHS IOJNMMEpPa, a UMCHHO
E91C/H125C, E91C/R175C, E37C/G120C, E37C/H125C, u E37C/R175C; ObL10 HCCAeT0BAHO TaKKe CIUSHUE,
Britouatomiee Fc monexyny u P171G FGF21 MyTaHTHBIH ITOJTATICTITHL.

@wur. 12 npexacrasiseT coboit rpaduk, H300paKarONUi MPOIIEHTHOS H3MEHEHHE YPOBHEH TITFOKO3bI B KO-
BU y MbImed ot 0 BpeMeHH rmociie eqUHUIHON nHBbeKImy HanmonHuTens (10 MM docdara xamms, 5% copOura,
pH 8) wmu FGF21 mMyTaHTHBIX TOTUNENTHIOB, KOTOpBIe ObLTH ABaxabl [101 mmuposanbl Monekynamu 20 xJla
Metokcu 10" mMuma ManenHOBOM KHCIIOTHI MO BBEACHHBIM CalTaM INPHCOCAWHEHMS IIOIMMEpa, a UMEHHO
E91C/H121C, G120C/H125C, mmu E37C/R77C; uccnemoBaHo Takke CIWsSHUE, BKIIOYamiee Fc Monekyny u
G170E FGF21 myTanTHBIN TOTUNEOTH]I.

@ur. 13 npencrasiser coboi rpaduk, H300pakaroUi MPOIIEHTHOE N3MEHEHHE YPOBHEH TTIOKO3HI B KPO-
BU y MbIIei oT 0 BpeMeHH 1ociie eAnHUYHON MHbeKmy Hanonuaurenst (10 MM docdara kamus, 5% copOura,
pH 8) mim FGF21 MyTaHTHBIME NOJIHNENTHIAMH, KOTOpbIe ObUTH qBaskabl [1D] mimpoBansl Monekyiaamu 20 k/a
MeTokcu 13" uMmma ManenHOBOM KHCIOTHI MO BBEACHHBIM CalTaM MPHCOCAWHCHHS IOJNMMEpPa, a UMCHHO
E37C/R77C, E91C/R175C, E37C/H125C, E37C/R77C/P171G, E91C/R77C/P171G u E37C/R125C/P171G.

®wur. 14 npeacrasiseT codoit rpaduk, H300paKaIONUI MTPOIIEHTHOS N3MEHEHHNE YPOBHEH TITFOKO3bI B KO-
BU y MbImeil or 0 BpeMeHH mociie BBEACHHUS eIMHNYHON MHBEKINH HamoHuTensd (10 MM docdata xamms, 5%
cop6uta, pH 8), FGF21 MyTaHTHBIX MOJHIIENITHIOB, KOTOpbie ObIH nBakAs! 13T mwimposans Monekynamu 20
k/la metokcn 101" nMua ManeMHOBOW KHUCIOTHI 10 BBEJICHHBIM CaliTaM MPUCOCTUHEHUS MOJIMMEpa, & IMEHHO
E37C/R77C/P171G n E91C/R125C/P171G, wnu "CBA3aHHBIMH MOJIEKYJIaMU", BKITIOYAIOIIMMH J1Ba HIEHTHIHBIX
FGF21 MyTaHTHBIX MOJUIENTHAA, UMEIOIINX OJMHAKOBHIE BBEJCHHBIE MyTaluy, a iMeHHO R77C/P171G (2x) n
R78C/P172G (2x), xoTopsie ObLIH coennHEeHBI Yepe3 monekyisl 20 k/la Metokcu [10I" nmuaa ManeHHOBOW KU-
CJIOTBI.

@ur. 15 npencrasiser coboi rpaduk, H300pakaroIUi MPOIIEHTHOE N3MEHEHHE YPOBHEH TITIOKO3HI B KPO-
BU y MBIIICH B 3aBUCHMOCTH OT 11036l 0T () BpeMeHH IMocie eqUHUIHON MHBeKIH HamoxHutens (10 MM Tris
HCI, 150 MM NaCl, pH 8,5), unmu FGF21 myranTHOTrO nNonunenTiaa, KOTopsii Obl1 qBaskasl [131 nimposan mMo-
nexyinamu 20 kJla metoken 13" nmuga ManenHoBo# kucinoThl, a mmeHHo E37C/R77C/P171G, u npuMeHsUTICH
npu no3ax 0,01, 0,03, 0,1, 0,3 umm 1 mr/kr.

®wur. 16 nmpeacrasisieT coboit rpaduk, n300pakaOMi N3MEHEHHE Beca Tella y Mbled oT 0 BpeMeHH I1o-
cie equHIYHON MHBeKIH HanmonHuTens (10 MM docdata kammsa, 5% copbura, pH 8) mimm FGF21 myranTHBIX
MOJIUTIENITHIOB, KOTOpble ObTH ABaXAb 131 mumpoBanbl Monekynamu 20 k/la metokcn [19T" umMuga manenHo-
BOH KHCJIOTHI IO BBEIEHHBIM cailTaM MpHcOeAuHEeHHs monuMepa, a uMmenHo E37C/R77C, E91C/R175C,
E37/H125C, E37C/R77C/P171G, E91C/R77C/P171G u E37C/R125C/P171G

@ur. 17 npencrasiser codoi rpaguk, n300pakaromni N3MEHEHHE Beca Tea y Mblnieid oT 0 BpeMeHH I10-
ciie eAMHNYHOM MHbeknuy HanosHuTest (10 MM docdara kamus, 5% copbuta, pH 8), FGF21 myranTHBIX 1O-
JUIENTHIOB, KoTophie ObuTH aBakabl [191 wmuposansr Monekynamu 20 k/a metokcu I10I° mMuaa MaeHmHOBOM
KUCIIOTBI TI0 BBEACHHBIM caiitaM IpucoeAWHEHWs moiuMepa, a wumenHo E37C/R77C/P171G wn
E91C/R125C/P171G, unu "cBsi3aHHBIMH MOJIEKyIaMu'", BKIrodaronmmMu n18a FGF21 MyTaHTHBIX MONHINENTHA,
MMEIONTNX OJMHAKOBBIC BBEICHHBIE MyTaIlnH, a uMeHHO R37C/P171G (2x) u R77C/P171G (2X), koTOphIe OBLIH
coenrHeHBI Yepe3 Mosekyny 20 kJla metokcu [IO1" mMuma ManemHOBOM KHUCIIOTHI.
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®ur. 18 npencrasiser codoil rpaduk, N300pakaronIi U3MEHEHHE Beca Tella Y MbIIIEH B 3aBUCHMOCTH OT
10361 oT 0 BpeMeHu nociie equHnIHON nHbeknuu Hanoxautens (10 MM Tris HCI, 150 MM NaCl, pH 8.5), win
FGF21 myraHTHOTO TOJUNENTHA, KOTOPBIA ObIT ABaknbel [10T umupoBan mosekynamu 20 x/la metokeu I190
MMHUIa MAJIEMHOBON KHUCIIOTHI TIO BBEICHHBIM CaliTaM MPHCOEANHEHHS motmMepa, a mmenno E37C/R77C/P171G,
Y IPAMEHSJICA TIPH TISITH Pa3HBIX 103aX.

®ur. 19A-19F npeactaBisroT coboi ceprto u3 mecTr rpauKkoB, H300paKaOMUX N3MEHEHHE Beca Teya y
MBIIIEH Ha MPOTSDKEHIH BOCBMUHENICIBHBIX HCCIIEIOBAHUI MMOYEUHBIX BaKyoJeH MpH TO3UPOBKE pa3 B HEHCIIO
HaATNOJHUTEIS (KBaApaThl), 5 MI/KT (TPeyroJbHUKN) W 25 MI/KT (He 3amTpuxoBaHHBIE Kpykouku) I13 mmupo-
BaHHbIX FGF21 Monexyn. Mblu, KOTOpPbIM BBOAMIM 03B! JBax bl nucTenH 19T unuposanusix FGF21 mone-
KyJI, 0OHAPYKHBAJIU HEMPEPHIBHYIO MTOTEPIO BECa, TOTJa KaK MBIIIH, KOTOPHIM BBOJWIIN "CBS3aHHBIC MOJCKYJIBI'",
BBISIBIISUIH, TJIABHBIM 00pa3oM, BpEMEHHYIO IMOTEPIO Beca.

®ur. 20 BKIIOYACT JBE THCTOTPAMMEI, H300pakarolne Pe3yiIbTaThl BOCBMHHCICIHHOTO HCCIICIOBAHHS
MOYEYHBIX BaKyOJIel y MbIlIeH, KOTOPHIM BBOAMIU UHBEKUUU HanmonHutess uin FGF21 myrtantHoro nonumnern-
TUAa, KoTophid ObuT nBaxabl [131 mmposan Monekyinamu 20 kJ/la merokcu [15I° uMuma MaaeHHOBONH KUCIOTHI
M0 BBEJACHHBIM CcalTaM NpHCOeAWMHEHWs monmMepa, a umeHHo E37C/R77C/P171G; E37/H125C/P171G;
E91C/H125C/P171G; E37C/P171G; R77C/P171G; u R77C/ P171G; ucnpIThIBaIIN ABE Pa3HBIEC TO3BI.

IMoapo6Hoe onucanne N300peTeHnst

Yenoseuecknit FGF21 npoTenH ¢ yiaydIIeHHBIME CBOWCTBAMHU, TAKUMHU KaK YBEITUUCHHBIN IEPUOJT TIOIY-
pacmazga, MOXXeT OBITh MOJYYeH C WCIONB30BAaHHEM CIIOCO0OB, PAaCKpBITHIX B JAaHHOU 3asBKE, M CTaHAAPTHBIX
croco0OB MOJIEKYJISIPHON OMooruu. M3BecTHO, UTO IyTeM CBSI3BIBAHMS OJHOTO TN HECKOJIBKHX BOAOPACTBO-
PHUMBIX TIOJMMEPOB, TaKUX Kak MoJjekyisl [191, ¢ mpoTemHOM mepuo moirypacianga JaHHOTO MPOTEHHA MOKET
ObITh pacmmpeH. Tak, B pa3IMYHBIX BapHaHTax Nepuoj nosypacnana npupogsoro FGF21 moxer ObiTh pacin-
PCEH IyTeM BBEICHHUS aMHHOKHCIOTHBIX CYOCTHUTYIIUH B JaHHBIH MPOTEHH C 00pa30BaHHEM TOYCK, B KOTOPBIX
HOJIUMEP MOKET OBITh mpucoennHeH k paHHomy FGF21 mporenny. Ha Takne MomudunnpoBaHHbBIE MPOTEHHEI
3/1ech ccputaroTes kak Ha FGF21 MyTaHTBI, 1 OHH COCTaBJISFOT BApPUAHTHI HACTOSIIEr0 n300perenus. [lonmumepsr
MOTYT OBITh Takke BBeleHbI B N-koHenl FGF21 Monekynbsl B codeTaHWU C BBEACHHEM CalTa MPUCOCTUHEHUS
HEeTIPUPOTHOTO TOJIHMEpA.

Vcnonp30BaHHBIE 3/1€CH CITOCOOBI PEKOMOMHAHTHBIX HYKJICHHOBBIX KHCJIOT, BKIIIOYAs IPUMEPHI, B IIEIOM,
OTBEYAIOT TEM, UTO MpeIcTaBiIeHbl B paboTax Sambrook et al., Molecular Cloning: A Laboratory Manual (Cold
Spring Harbor Laboratory Press, 1989) umu Current Protocols in Molecular Biology (Ausubel et al., eds., Green
Publishers Inc. and Wiley and Sons 1994), Ha koTOpbIe B TaHHOU 3asiBKE CAEIAHBI CCHUIKH.

1. O6ume onpeneneHus.

Kaxk 3nmecy mcnonbsyercsi, TepMuH "a" O3HayaeT OAMH WM HECKOJBKO, €CIH CIICNHAIBLHO HE OTOBOPEHO
UHOE.

TepmuH "u3onupoBaHHas MOJEKYJa HYKIEUHOBOM KUCIOTHI" OTHOCUTCS K MOJIEKYJIE HYKJIEMHOBOM KHCIIO-
TBI IAaHHOTO M300peTeHus, KoTopas: (1) Obl1a oTAeNeHa OT O MEHbIIEH Mepe puoaM3uTeNbHO 50% MPOTEHHOB,
JIUIMAJIOB, YTICBOJOB MU APYTUX MATEPUAIOB, C KOTOPHIMU OHA HAXOIMTCS B MPUPOJE, KOTNIA MOJTHAST HYKIICH-
HOBasl KHCJIOTA BBIIEIIACTCS U3 KICTOK-UCTOYHUKOB, (2) HE CBA3aHa CO BCEM NOJIMHYKICOTHIOM MU €T0 YaCThIO,
C KOTOPBHIM "H30JIMpOBaHHAS MOJIEKYJIa HYKJICHHOBON KHCIIOTHI" CBsI3aHa B MpHUpoJe, (3) cBsA3aHa ACHCTBYIONUM
00pa3oM ¢ MOJMHYKJIEOTHIOM, C KOTOPBIM OHAa HE CBs3aHA B MIPHPOJE, WIH (4) HE BCTpEUaeTCs B MPUPOAC Kak
4acTh OOJBIIEH MONMHYKICOTHIHON MOCIeI0BaTeIbHOCTH. Jlydire, Koraa n30MMpoBaHHAs MOJIEKYJIa HyKJICHHO-
BOM KHCJIOTHI HACTOSIIETO M300pPETEHUS B 3HAUUTEIFHOW Mepe CBOOOIHA OT MOJICKYJ JIOOBIX APYTHX 3arps3-
HSIOMIUX HYKJICWHOBBIX KUCJIOT WM IPYTUX KOHTAMHHAHTOB, KOTOPBIC HAXOJATCS B €€ MPUPOJHON OKpPYKaro-
el cpenie, KOTOpbIE MOTYT IIOMENIATh €€ UCTIOIb30BAaHHIO B IPOM3BOJICTBE MOJIUIETITHIOB WM B €€ TepaIleBTH-
YECKOM, TUArHOCTUYCCKOM, TPOPIIAKTHYCCKOM HIIH UCCICIOBATEIECKOM MIPHUMEHCHHH.

TepMmuH "M30JIMPOBaHHBIN IOJUIENTH " KacaeTcs MOJNUIENTHIa HACTOSIIEro M300peTeHus, KoTopbli (1)
OTJICNICH OT IO MCHBIICH Mepe IpUOIU3UTeIbHO 50% MONMHYKICOTHIOB, JIMITHIOB, YIIICBOJIOB WX IPYTUX Ma-
TEPHUAJIOB, C KOTOPBIMH OH HAaXOIMTCS B MPUPOJIC, KOTJA BBIIECISACTCS U3 KIICTKU-UCTOYHHKA, (2) HE CBsI3aH (IIy-
TEM KOBAJICHTHOT'O MJIM HEKOBAJICHTHOT'O B3aWMOJICHCTBHS) CO BCEM IOJUIENITHIOM I €TI0 YaCThI0, C KOTOPBIM
"H30JTUPOBAaHHBIA MONHIIENITH" CBS3aH B MpuUpoje, (3) CBA3aH NEHCTBYIOMKMM 00pa3oM (ITyTeM KOBAJICHTHOTO
WM HEKOBAJICHTHOTO B3aMMOJICHCTBHS) C IOJIAIIENITHAOM, C KOTOPBIM OH HE CBSI3aH B mpupoje, win (4) He
BCTpedaercs B mpupoze. Jlydire, Koria H30JUPOBAHHBIA MOJHUIICIITH HACTOSIIETO H300PETEHNS B 3HAUUTEINb-
HOU Mepe cBOOOJIEH OT MIOOBIX IPYTHX 3arps3HSAIOMNX MMOJWNECITHAOB WIH APYTUX KOHTAMHHAHTOB, KOTOPHIE
HaAXOJIATCS B €T0 TPUPOJHON OKpY’KaloIiel cpene, KOTOpble MOTYT IIOMEIIATh €ro TePaneBTHIECKOMY, THArHO-
CTHYCCKOMY, IPOPUIAKTUICCKOMY FITH HCCIIEI0BATEIILCKOMY IIPUMCHCHUIO.

TepmuH "BekTOp", NCTIONB3YIOMUICA 37IECh, KacaeTcst JII000# MOJIeKyIIbl (HanpuMep, HyKIEHHOBOH KUCIIO-
THI, TUIA3MUJIBI WJIM BUPYCA) UCTIONB3YEMOH ISl TepeHoCca KOMUPYIONIeH HHYOPMAIUH B KIETKY-X035IHHA.

TepmuH "3KCIIpEeCCHPYIOIINI BEKTOP" KacaeTcsi BEKTOpa, KOTOPBIH MOAXOJUT ATl TpaHcopManuy Kiet-
KH-XO35UHA M COACPIKUT HYKICHHOBOKUCIOTHBIC MOCIICIOBATEIBHOCTH, HAPABIISIONINE W/WIH KOHTPOIHPYIO-
IMe IKCIIPECCUI0 BHEAPEHHBIX I'eTEPONOTNYECKUX HYKJIEMHOBOKUCIOTHBIX MOCIE0BATENBHOCTEN. DKCIIpeccus
BKJIFOYAET, OJJHAKO, HE OTPaHUYHUBAsACHh 3THUM, MPOIIECCHI, TAKUE Kak TpaHCKpumnuus, TpaHncisauua u PHK cruaii-
CHHT, €CJIH IPUCYTCTBYIOT HHTPOHBI.
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TepmuH "KIIeTKa-X03MH" UCIIONIB3yeTCS B OTHOIICHUH KJIETKH, KOTOpasi TpaHC(OPMHUPOBaHa MIIH CIIOCO0-
Ha TpaHC(OPMHUPOBATHCS HYKJICHHOBOKUCIIOTHOM ITOCIIEI0BATENEHOCTRIO U 3aTEM 9KCIPECCUPOBAThH BHIOPAHHBIH
TeH, MPEJCTaBIAIOMUN nHTEepec. JaHHbII TEPMUH BKIIIOUYAE€T IOTOMCTBO POJIUTEIHCKON KIJIETKHU, HE3aBUCUMO OT
TOTO, SABJISIETCS JIM JaHHOE MTOTOMCTBO MIICHTHYHBIM IO MOP(HOJIOTHH TN TeHETHIECKOH KOHCTPYKIIUHU C OPHUTH-
HAJILHBIM POJAUTEINIEM, IIPH yCIOBUHU MPUCYTCTBHS JAHHOTO BRIOPAHHOTO TEHA.

TepMuH "TIPUPOAHBIN", IPH UCTIOJIE30BAHUH B CBSI3U ¢ OMOJIOTHISCKUMH MaTepralaMy, TAKIMH KaK MOJIe-
KyJIbl HYKJICMHOBOW KHCIIOTHI, TTOJHICIITH/IBI, KICTKH-X035€Ba U TaKoe MoJ00HOe, OTHOCHTCSA K MaTepHaiam,
KOTOpBIE HAXOIATCS B MIPHUPOJE U HE MONABATHNCh KAKUM-THO0 MAaHUIMYJISIHMSM, OCYIIECTBISIEMBIM YEIOBEKOM.
[Mono6HO 3TOMY, TEpMUH "HENPUPOAHBIN", NCIIOJIB3YIOLNIMICS 3/1€Ch, OTHOCUTCSI K MaTepuaiy, KOTOPbIH OTCyT-
CTBYET B IPHUPOZE WM OBLI CTPYKTYPHO MOAM(HUIMPOBAH WIN CHHTE3MPOBAH YeioBekoM. [Ipu ucrons3oBanuu
B CBSI3U C HYKJICOTHIAMH, TEPMUH "TIPUPOIHEII" KacaeTcst ocHOBaHuil - aneHuH (A), uurosuH (C), ryanuH (G),
tumuH (T) u ypamun (U). IIpu ucnonb30BaHNM B CBA3H C aMHHOKHUCIIOTaMU TEpMUH "MpupoaHbIil" kacaercs 20
aMHUHOKHUCIIOT - ajganuH (A), mucrend (C), acnaparunosas kuciora (D), rmyramunoBas kucnota (E), henunana-
wuH (F), rmunus (G), ructuaus (H), wsonetinun (1), mmsun (K), neiinun (L), metuonun (M), acnaparus (N),
nponuH (P), rmyramun (Q), apruans (R), cepu (S), Tpeonus (T), Bamud (V), Tpuntodan (W) u tuposus (Y).

Tepmun "FGF21 momunenTua" kacaeTcs J000T0 MPUPOIHOTO MOJUTIENTHAA TUKOTO THITA, YKCIIPECCUPO-
BaHHOTO B JoasX. J{ist menett aroit 3asBku TepMuH "FGF21 momumenTua" MOXeT MCIOIb30BaThCs B3aUMO3aMe-
HseMO U oTHOocHUThCs K FGF21 momunenTumy MOTHOW JUTHHBI, KOTOPBIHA COCTOUT M3 209 aMHMHOKHCIOTHBIX OC-
tatkoB (SEQ ID NO: 2) u KOTOpBIi KOAUpyeTcsl HyKIeoTUAHOH nocienoBaTebHOCThi0 SEQ ID NO: 1; u 3pe-
Joi opMe AaHHOTO MOJTUTIENTH A, KoTopas cocTouT u3 181 amuHokucnmotrHoro octatka (SEQ ID NO: 4), koro-
pas Kogupyercs HykieoTuaHoi nocnegoBaTensbHocThio SEQ ID NO: 3, u B koTOpo#i 28 aMHHOKUCIIOTHBIX OC-
TaTKOB B amuHOTepMUHaIbHOM KoHLe FGF21 monunentuna monHoN AMUHBL (T.€. KOTOPBIE COCTABISIIOT CHUT-
HaJbHBIA enTHa) Oblmn ynanensl. FGF21 monumentua MoXeT OBITH AKCIIpecCHpOBaH ¢ WiK 0e3 N-KOHIEBOTO
METHOHMHOBOTO OCTaTKa; KaK 371eCh 0TMEYaJIoch, N-KOHIIEBOH METHOHHHOBBIH OCTaTOK MOXET OBITH J100aBlicH
MyTeM KOHCTPYHUPOBAHHS WM KaK (QYHKIMS OaKTepHaIbHOM CHCTEMBI AKCIIPECCHH.

TepmuH "OnomorndecKy akTUBHBIA" MpuMeHHTeIbHO K FGF21 momumenTtuay, BKIIOYas OMMCaHHBIEC 371ECh
FGF21 myTradTHBIC IOTUTIENTHIBI, KacaeTcsl MpupoaHOH akTuBHOCTH FGF21 monmmentraa AMKOTO THIA, TAKOH
KaK CITOCOOHOCTH CHIDKATh TJIIOKO3Y B KPOBH, WHCYJIHH, TPUTIHUIEPUI WIH XOJECTEPHH; CHIKATh BEC TeNa; U
yIIydIIaTh TOJEPAaHTHOCTHh K TIIOKO3€, PacXo] SHEPTUH WM YyBCTBHTEIBHOCTH K HMHCYnMHHY. UTO Kacaercs
FGF21 MyTaHTHOTO MOJMIIENITHA, JAHHBI TEPMHUH HE 3aBUCHT OT THIIA FUIM YUCJIa MOIU(UKAINN, BBEICHHBIX
B FGF21 myrantsaeiii nonunentun. Hampumep, HexkoTopsie FGF21 MyTaHTHBIE MOTUMENTHIBI 00Jadar0T He-
CKOJIbKO CHMXEHHBIM ypoBHeM FGF21 axtuBHOCTH mo oTHomeHuro k nonunentuny FGF21 aguxoro Tuma, Ho,
TEeM He MEHee, paccMaTpUBaroTCsl Kak Ouosnorndecky aktuBHble FGF21 myranTHble nonunentuasl. Pazmmuus B
AKTHBHOCTH KOHKPETHOT'0 MyTaHTHOTro nojymmentuaa FGF21 moryr nHaGmonatecst MexIy in vivo | in vitro mpo-
6amuy; JII00bIE TaKWe Pa3IMYMs CBSI3aHbI C KOHKPETHBIMH HCIOJIb30BaHHBIMH Npodamu. Takoe HaOmoaeHue, ol1-
HaKo, He BIMSET HA 3HaYeHHe TepMuHa "Ononorndecku akTuBHBIA" M FGF21 MyraHTHBIC MOJIMIIENITHIBI, KOTO-
pBI€ BBISBIAIOT MPUPOAHYIO akTUBHOCTH monunentuaa FGF21 nukoro Tumna, Takyro Kak cocOOHOCTh CHHXKATh
TIIIOKO3Y B KPOBH, HHCYJIMH, TPUTIHIECPH WM XOJECTEPUH; CHIKATh BEC Tella; M yIydIIaTh TOJEPAaHTHOCTD K
TJIFOKO3€, PAcX0J] SHEPTUHU WM YYBCTBUTEILHOCTh K MHCYJHMHY, B JIFOOOH in Vivo WiH in vitro ipo0e sBIsSIoTCS
"OHOIOTMIEeCKH aKTUBHBIMH. "

Tepmunbl "¢ dexTrBHOE KONMMYIECTBO" M "TepaneBTHYECKH d(PPEKTUBHOE KOIMUYECTBO" HCIOIB3YIOTCS
B3aMMO3aMEHsAEeMO U KacaroTcs konmudectBa FGF21 MyTaHTHOTO MOJNMIENTHAA, HCIOIB3YEMOTO IS MOAIepiKa-
HUS Ha0JII0JJaCMOTO YPOBHS OJTHOM TN HECKOJIEKHX OMOJIOTHUECKUX akTUBHOCTeH momunentunaa FGF21 aukoro
THIIa, TAKOH KaK CIIOCOOHOCTH CHMXKATh TIIIOKO3Y B KPOBH, MHCYJIMH, TPUTIHMLEPU W YPOBHU XOJECTEPHHA;
CHIDKATh BEC TeJa; WM YIy4lIaTh TOJIEPAHTHOCTh K TTIOKO3€, PACXOJ HEPTUH MU YyBCTBUTEIBHOCTH K MHCY-
JMHY.

Tepmun "dapmarieBTiyeckn npueMiIeMblii HOCHTENL" WK "(HU3HOJOTHYECKH NPHEMIIEMBIII HOCHUTEND'",
UCTIONB3YIOIIMNCS 3/1€Ch, KacaeTCad OJHOTO MM HECKOJBKUX MATEpUaNOB KOMMO3HUIUU, MPUTOAHBIX IS peanu-
3armu win ycwieHus nqocraBku FGF21 myrantHoro monumentuaa. [IpuMepsl TaKMX MaTepruaioB MOXKHO HAWTH
B paboTte Remington, supra, Ha KOTOPYIO B JaHHOW 3asBKE C/IETaHA CCHUIKA.

TepmuH "cBs3aHHAsS MOJIEKyJa" KacaeTcsl KOHCTPYKTA, BKIIIOYAIONIETO JBe Wi Heckonbko FGF21 moie-
KyJ1, CBS3aHHBIX MOJIEKYyJoW nmuHKepa. "CBs3aHHasi MOJeKya" BKJIIOYaeT 1o MeHbIner Mepe nBa FGF21 momnm-
MEeNTHA, TI0 MEHBIIIEH Mepe OUH U3 KOTOPHIX sABJsieTcss FGF21 MyTaHTHBIM MONUTIEITHIOM, OMTUCAaHHBIM 37I€Ch,
HO MOXeET BKIIt0UaTh TpH, deThipe wiu Oosbmie FGF21 wnmn FGF21 MyTaHTHBIX MOMUNENTH/IA, COSAMHEHHBIX C
MIOMOIIBIO JINHKEPOB. TakuM 00pa3oM, TepMHH "CBsi3aHHasi MOJIEKyJa" HE OIpPaHUYMBACTCSI MOJIEKYJIOH, BKIIIO-
yaronield KoOMOWHAIMK TONBKO oaHoro win AByX FGF21 nim FGF21 MyTaHTHBIX NOJIMIIENITHIOB.

TepMuH "calT MpUCOCTUHEHUS MoUMepa” KacaeTcsi 00JacTH IIaBHOW aMHHOKHUCIOTHOU IOCIIEI0BATEIIh-
HocTH mosnentuaa (Hanpumep, FGF21 nonmmnenTuna), KOTopas XMMHUYECKH aJlaliTUpyeMa K KOBaJIEHTHOU ac-
COLIMAIIMK C TIOJIMMepoM (Hampumep, Moiekyinoi [I13IT Bcex MONIEKYJISIpHBIX BECOB, MOJIMMEPHON MaHHO30H,
rukaHamu ¥ T.4.). CaliT npucoenuHeHus MoJuMepa MOXET 03HauaTh OTACIbHYI0 aMUHOKHCIOTY (HampHuMep,
IUCTENH, JIM3UH, apTUHIH WIH IPAEMIIEMYIO0 HEITPUPOIHYIO0 aMHHOKHUCIIOTY), WIIM JAHHBIA TEPMUH MOXKET OTHO-
CUTBCS K JABYM WIH OOJBIIEMY KOJHYECTBY aMHHOKHCIIOT, KOTOPBIE HAXOMATCS IO COCEACTBY OIHA C APYron
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WX B TIOCJICAOBATSIFHOCTH WJIH B IPOCTPAHCTBE.

TepmuH "XuMu4Yeckn MOAM(DHULIMPOBAHHBIA", Mcronb3yemblid B oTHomeHnd FGF21 nukoro tuma wim
FGF21 myTtaHTHOTO TIOJUTIENTHIA, OTIMCAHOTO 311ech, kacaercs FGF21 monunentuma, KOTOphI ObUT MOAU(H-
IIUPOBAH U3 CBOETO MPUPOIHOTO COCTOSHUS ITyTEM KOBAJICHTHOTO MPHCOCIUHEHUS OJHON WM HECKOJIBKUX Te-
TEPOJIOTHIECKUX MOJIEKYJ. [IprMepsl reTepoIornIeckux MOJIEKYJ BKIIOYAOT moamdTiwieHrnukons (I1910), mo-
HOMETOKCH-TIONMATHIICHIIUKOIb, IEKCTPaH, MeIUTono3y, our(N-BUHIITHPPOIUIOH JIOIHATHICHT TUKOIb,
TIPOTIMJICHTINKOJIEBBIE TOMOIIOJIMMEPHI, TIOJTHUIIPONIIICH OKCHA/STHIICH OKCH COTIONMMEPEI, MOIHOKCHITHIMPO-
BaHHBIE MTOJTHOJBI, THAPOKCHITHA kpaxMman (I'OK), n monmuBuHMIOBEI criupT. [Tpumepsr xumMnaeckn Moaupu-
uupoBanHbIX FGF21 nonmunentunos BkmovatoT [I9T unupoannsie FGF21 nonuneruas! nukoro tuna u FGF21
MYTaHTHBIC MTOJUITCTITU/IBL.

2. FGF21 myTranTHbIE TOJUNIENTHBIL.

B pa3iuyHBIX acmeKTax HacTosIee M300PCTCHUE PACKPBIBACT Psii CIIOCOOOB MM CaWT-HAMPABICHHOTO
[3I'mmuposanust FGF21 u FGF21 MyTaHTHBIX HOJMNENTHIOB, KOTOPOE MOXKET YCHIUTH (papMaKkOKHMHETHYE-
ckue cBoiictBa FGF21 Monexynsl nmpu MUHMMH3alIWU BIMSHUS HA in Vitro akTHBHOCTB. Y CHJICHHBIH (hapMako-
kuHeTHIecKui podmitb dtux [IOT mmmpoBanHerx FGF21 Monekyn oka3piBaeT BO3AeHCTBHE Ha in vivo 3ddek-
TUBHOCTh JAHHOW MOJIEKYJIBI IIyTeM YBEIMUYCHHS SKCIIO3UIMH 10 OTHOUICHHIO K JAHHOMY TepaleBTHICCKOMY
areary. Kpome Toro, omnmcaHHbIE 3/1eCh CTPAaTETHH COBMECTUMBI C CO3JaHMEM MHOXKECTBEHHBIX caiiToB [191'n-
JIMPOBAHUS, KOTOPHIE MOTYT IOMOJHUTEIBHO YCHINTH (apMaKOKMHETHUECKHE CBOMCTBA TAaHHON MOJEKYJBI H
CHI3UTDH UX BakKyosie(hOpMHUPYIOMUil moTeHIan. s peanu3aniy 3Toro ObUIH IPUMEHEHHI ABE TTIaBHBIC CTpa-
TETWH, ONIMCAHHBIC 3/1€Ch.

B omHOoM acmekTe, Hactosiee m3o0pereHue kacaercs FGF21 mociemoBaTenmbHOCTEH, B KOTOPHBIC OBLIH
BBCJICHBI OJTHA WJIM HECKOJIbKO Moaupukanuii. Takum obpa3om, tepmunbl "FGF21 mMyranTHBIN momunentun” u
"FGF21 mytant", KOTOpble MOTyT HCIOJIb30BaThCA B3auMo3aMeHseMo, oTHocsaTcs k FGF21 monunentuny, B
KOTOPOM aMHHOKHCIIOTHas mocienoBatenbHocts FGF21 nukoro tuma (Hampumep, SEQ ID Homepa 2 unu 4)
Obuta MomuQuIupoBaHa. Takue MOAM(UKALNNU BKIIOYAIOT, OJHAKO, HE OTPAHUYMBASLCH ITUM, OIHY WU HE-
CKOJIFKO aMHHOKHCIIOTHBIX CYOCTHTYIINH, BKIIOYasi CyOCTUTYIIMN HENPUPOAHBIMA aMUHOKHUCIOTHBIMH aHaJIoTa-
Mu, nHCepuuu U npoueccuHr. Tak, FGF21 momumentunHbie MyTaHTH BKJIFOYAIOT, OJHAKO, HE OTPAHUIHMBAsCH
3TUM, calT-HanpaBieHHble FGF21 MyTaHTbI, Takue Kak BBOMSIIUE CAWT MPUCOSAMHEHHS HETIPUPOTHOTO TOJH-
Mepa, WK KOTOPBIE BIHSIIOT Ha CTEIIEHb COMIPOTHBIICHHUS MMPOTEONM3Y, KaK 3/1eCh onmucano. /i1 naeHTuGuKanmn
CreMUPUISCKIX aMUHOKUCIOTHBIX cyocTuTyuii FGF21 MyTaHTOB HAacTOSIIET0 H300pPETEHUS HyMepalus yce-
YEeHHBIX WM MYTHPOBAHHBIX OCTATKOB OTBeYaeT Hymepamuu 3penoro 181-ocratounoro FGF21 momumenTuma
(T.e. N-KOHeIl TaHHOM Tocaea0BaTeNbHOCTH HaunHaeTcss HPIPD, u 3T ocTaTku 0003Ha4YeHbI KaK OCTATKH 1, 2,
3,4 u 5 coorBercTBeHHO). N-KOHIIEBOH METHOHMHOBBII OCTaTOK MOKET MPHUCYTCTBOBAaTb, HO B 3TOM HET MO-
TpeOHOCTH; STOT N-KOHIIEBOIl METHOHUHOBBIH OCTATOK HE BKIIFOYCH B CXEMY HYMEPALUU TAHHOTO MPOTCHHA.

Kak ykassiBasiocs, FGF21 myrantsl, Bkirouast yceuennsle gopmsl FGF21, Bkirouaroniye oaHy Wi He-
CKOJIbKO CYOCTHUTYNHH WJIM HHCEPUUH, KOTOPHIC COACPIKAT HEMPUPOIHBIC AMUHOKHCIIOTHI, COCTABIISIFOT BAPUAHT
JTAHHOTO M300peTeHus. Takue HHCePIUH WU CYOCTUTYI[MH MOTYT BIUSTh Ha Pa3JInYHBIC CBOMCTBA, BKIFOYAs UX
JeficTBHE KaK CaWTOB Ul NMPHCOCTUHEHUS MoJMMepa. B Takux cirydasx HEMPHUPOIHbIE aMHHOKHCIOTHI MOTYT
ObITh BBenleHbI B FGF21 mocneoBaTeIbHOCTh B TOTIOJTHEHHUE K ONMMMCAHHBIM 3/1€Ch Pa3TUIHbIM MyTanusM. Coot-
BercTBeHHO FGF21 MyTaHT MOXeT BKJIIOYATh OJHY WJIM HECKOJBKO MYTAIMi, OTIMCAHHBIX 3[IECh, ¥ MOXET J0-
TIOJTHUTENBHO BKIIFOYATH OJHY WM HECKOJBKO HETPHUPOIHBIX aMUHOKHCIOT. HEeNOMHBIN CIIHUCOK MpUMEpPOB He-
MPHUPOAHBIX aMHUHOKHCIIOT, KOTOpble MOTyT ObITh BHenpeHbl B FGF21 mocnemoBaTensHOCTh MIIM MOTYT 3aMe-
maTte ocTaTok aukoro tuma B FGF21 mocienoBaTenbHOCTH, BKIIFOYAIOT [3-aMHHOKHUCIIOTHI, TOMOAMHHOKHCIIOTHI,
MUKIAYECKIEe aMUHOKHUCIIOTH 1 aMUHOKHCIIOTHI C AePHBATH3UPOBAHHBIMU OOKOBBIMU IeTsAMU. [IpuMeps! BKITIO-
yaroT (B L-popme mmm D-dopme; cokpamieHus kak B CKOOKax): mapa-aleTWI(QCHWIATaHWH, Mapa-a3ujio-
(henmnananuH, napa-opomMo-(eHIIANAHUH, Tapa-ioa0-QpeHWIaTaHuH U Mapa-3TUHWI()CHUIATAHUH, TUTPYIUTHH
(Cit), romorutpysumaa (hCit), Na-metunmuutpysuaa (NMeCit), Na-metmmromorutpysuiud (Na-MeHoCit), op-
HuTHH (Orn), No-metmwiopautud (Na-MeOrn nmn NMeOrn), capko3un (Sar), romonusud (hLys wm hK), ro-
moapruauH (hArg wim hR), romornmyramus (hQ), Na-metmnapruana (NMeR), Na-metummneinua (No-MeL wmu
NMeL), N-metunromonusun (NMeHoK), No-merunrioyramua (NMeQ), Hopielinua (Nle), Hopamua (Nva),
1,2,3,4-terparnapousoxunoint (Tic), okraruapoungon-2-kapoonosas kucnota (Oic), 3-(1-nadrum)ananun (1-
Nal), 3-(2-madtun)ananun (2-Nal), 1,2,3,4-rerparuaponzoxunonun (Tic), 2-mamanwnronuus (Igl), mapa-
Honodenmnananut (pl-Phe), mapa-amunodenunananun (4AmP nimm 4-Amino-Phe), 4-ryannanno ¢enunananun
(Guf), rmummmisua (cokpamenHo "K(Ne-glyeyl)" wmm "K(glycyl)" wm "K(gly)"), autpodenmianania (HAT-
pod), amumHodeHwntamanuH (amuHOP wWim Amino-Phe), Oemsundenmnananmn (OeHsmnde), Y-KapOOKCH-
TJIyTaMHUHOBAsE KUCTOTa (Y-KapOOKCHUTITY), THAPOKCUTIPOMH (THAPOKCUTIPO), p-kKapOokcuindennnananud (Cpa),
o-amuHoaaunuHoBas kuciota (Aad), Noa-mermnsamua (NMeVal), N-a-metmmeiinma (NMeLeu), No-
metwHopaeima (NMeNle), muknonentunrimniue (Cpg), nukinorekcmiriunuH (Chg), anetuinapruany (aneTu-
mapr), o,f3-amamMuHOTIponoHOBas kuciota (Dpr), o,y-anamuHomacnsHas kuciota (Dab), muaMrHOIIpONHOHOBAS
kucinota (Dap), muknorekcmnanaana (Cha), 4-metundennnananna (MePhe), B,B-aundenmn-anamua (BiPhA),
amuHOMacnsHas kuciora (Abu), 4-penmndennnananud (Wi Oudenwnananud; 4Bip), o-amMuHOM3OMACTSTHAS
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kucioTa (Aib), Oera-amaHuH, OeTa-aMUHONPOIIMOHOBAs KUCIIOTA, MUIEPUINHOBAS KHUCJIOTA, aMUHOKAIIPOHOBAs
KHCJIOTa, aMHHOTCIITAHOBAS KUCIIOTa, AMUHOITUMEIINHOBAs KUCIIOTA, ICCMO3HH, JHAMUHOMUMEITMHOBAs KUCIIOTA,
N-srunrnunud, N-3THUIacHapryuH, TUAPOKCUIM3UH, aJJIOTUAPOKCUIN3UH, H30JECMO3UH, aJUIOU30JIeUINH, N-
MeTwIraunuH, N-MeTrinsoneinnd, N-metuisanut, 4-rugpokcunpoint (Hyp), y-kapbokcuriayramat, £-N,N,N-
TpuMeTHIUN3NH, &-N-anermumsul, O-pocdocepun, N-anermicepus, N-QopMIUIMETHOHNH, 3-METHITHCTHANH,
5-TUAPOKCHUIIM3HH, ®-METHIapruHuH, 4-amuHo-O-¢pranesas kucinota (4APA), u npyrue mojgoOHbIe aMUHOKHC-
JIOTHI, U IEPUBATU3UPOBAHHBIE ()OPMBI BCEX KOHKPETHO MEPEUHCICHHBIX COSTHHEHHH.

B nmpyrux BapuwanTtax Hacrtosmiero n3oOpereHus FGF21 MyTaHTHBIA MOJWTIENTHI BKIIOYaeT aMHUHOKHC-
JIOTHYIO TIOCIIEAOBATEIFHOCTH, KOTOPAs [0 MEHBIIEH Mepe Ha IPUOIM3UTENHHO 85% HACHTHIHA aMUHOKHCIIOT-
Hoi mocienoBatesbHOCTH FGF21 nmukoro tuma (Hanpumep, SEQ ID NOs: 2 unm 4), Ho Tae cnenuduaeckue oc-
TaTKH, BBOJIAIINE CANTHI MpUCOeTUHEHHs HenpupoaHoro nonumepa B FGF21 myranTHOM monmmnenTuae, He ObI-
T TOTIOJHUTEILHO MOAN(PUIIMPOBaHBL. J[pyrumMu cioBamu, 3a HCKitodeHHeM ocTaTkoB B FGF21 myranTHOM
MOCJIEIOBATEIEHOCTH, KOTOPHIE OBUIM MOAWMUIPOBAHEI ISl BBEJACHUS CaiiTa MPUCOCIMHEHUS HETPHPOIHOTO
HoJIMMepa, WIA MyTalliy JJIsl HOBBIIICHHS PE3UCTEHTHOCTH K MPOTE0IU3y, okosio 15% Bcex Ipyrux aMHHOKHC-
noTHEIX octaTkoB B FGF21 myraHTHO# mocnenoBarensHOCTH MOTYT OBbITh MomuduimpoBansl. Hampumep, B
FGF21 myrantHOM nonunentune G170C, no 15% Bcex aMMHOKHCIOTHBIX OCTaTKOB, OTJIMYHBIX OT MIMIUHOBO-
ro ocrarka B nojoxeHuu 170, moryr ObITh MOAnGHUIMpPOBaHbl. B eme apyrux Bapuanrax, FGF21 nomumenrtua-
HBIIl MYTaHT BKJIIOYae€T aMMHOKHCIIOTHYIO ITOCIIE0BATEIEHOCTD, KOTOpasi O MEHbLIEH Mepe Ha MPHOIU3UTEINb-
HO 90% wmmu npubm3uTesbHO 95, 96, 97, 98 wim 99% WIEHTUYHA aMHHOKHCIOTHOH TOCIEIOBATEIHHOCTH
FGF21 muxoro tuma (Hanpumep, SEQ ID NO: 2, 4, 6 wiu 8), HO re crnerupuIeckue 0CTaTKH, KOTOPbIe ObLIH
MOTUGHUIMPOBAHBI IS BBEICHHUS caifTa MPUCOCTUHEHNS HETPHUPOIHOTO MOTMMEpa FITH YCHUIICHUS pe3UCTEHTHO-
CTH K TIPOTEOJIU3Y, TOTIOTHUTEIHHO He MoauduinpoBanuck. Takue FGF21 MmyTanTHBIE TOJUTIEITHIBI 00JIATAI0T
IO MEHBIIEH Mepe OTHOM aKTHBHOCTRIO TosmmienTiaa FGF21 nukoro Tuma.

FGF21 myTaHTHBIE TOJHAIIETITHABI MOTYT OBITh TEHEPUPOBAHBI ITyTEM BBEACHHSI aMHHOKHCIOTHBIX CYOCTH-
TylIUH, KOHCEPBATHBHBIX HJIM HEKOHCEPBATUBHBIX MO CBOCU MPHUPOJC, U C HCIOJIH30BAHHEM HPUPOIHBIX KIIH
HETIPUPOJHBIX aMHUHOKHCIIOT, B 0CO0bIX nonokeHusix FGF21 nomunenTtuaa. Takue cyOCTUTYHHH MOTYT OBITH
CHETaHbI B JOMOJIHEHUE K CYOCTHTYIUSM, CKOHCTPYHPOBAHHBIM (MU HAOIFOaEMBIM) JIJIS TIPUIAHUS JKeTaTeIb-
Horo cBoiictBa FGF21 nonunenTtuny. B xauectse npumepa, FGF21 MmyTaHTHBIN NONMUIENTH] MOXKET BKIIIOYATh
CyOCTHTYLIMIO, CKOHCTPYHPOBAHHYIO ISl TTOJTydIEHHS JKeJIaTeIbHOTO CBOIMCTBA, TAKOTO KaK BBEJICHHUE CaliTa IpH-
COEIMHEHUS HEPUPOTHOTO MOJIMMEPa WM YCHIJICHUS! PE3UCTEHTHOCTH K TIPOTEOJIU3Y, U MOXKET JIOTIOJTHUTEIIHHO
BKIIIOYATh OJHY FUIM HECKOJBKO KOHCEPBAaTHBHBIX WM HEKOHCEPBATHBHBIX CyOCTHTYIHH, KOTOPBIE MOTYT, HO
3TO HE 00s3aTeNHHO, TTOIICPIKUBATH OMOJIOTMUECKYI0 aKTUBHOCTH nonumnentuaa FGF21 aukoro tuma.

FGF21 myranuu MOTyT OBITh KOHCEPBATHBHBIMHU WJIM HEKOHCEPBATUBHBIMH. "KOHCepBaTHBHAS aMHHOKHC-
JIOTHAS CYOCTHTYIHS" MOXET BKIIOYaTh CyOCTUTYIIHMIO OCTAaTKa MPUPOIHONH aMUHOKHCIIOTHI (T.€. 0OCTaTKa, KOTO-
pBIf HAXOMUTCS B JAHHOM ITOJIOKCHHH TTOJMIIEITUIHONW mocienoBaTesbHocT FGF21 nukoro twma) ¢ Henpu-
POIHBIM OCTAaTKOM (T.€. OCTaTKOM, KOTOPBIA HE HAXOJUTCSA B JAaHHOM IOJIOKEHHUH TONHIIEITHIHOHN MMOCIeI0Ba-
tenbHOCTH FGF21 nukoro Tuma), TakuM 00pa3oM, 4TO 3TO OKa3bIBaCT MaJiOe BIHMSIHUEC WA BOOOIE HE OKa3bIBa-
eT BIUSHUS Ha MOJSPHOCTH WU 3apsii aMUHOKUCIIOTHOTO OCTaTKa B ATOM IMOJIOKeHUH. KOHCcepBaTUBHBIC aMHU-
HOKHUCIIOTHBIE CyOCTUTYIIMH TakKe OXBATHIBAIOT OCTATKU HETPHUPOIHBIX AMHHOKHCIIOT, KOTOpPbIE OOBIYHO BBO-
JUITCS TyTEM XMMHYECKOTO IMENTHIHOTO CHHTE3a, a HE CHHTE30M B OMoslornueckux cucremax. OHM BKITIOYAIOT
MENTUIOMUMETHKU U IPYTHUEC OOpATHBIC WIM UHBEPTHPOBAHHBIC ()OPMBI aMHHOKHCIOTHBIX COCTaBJISFONIUX.

[IpupoanbIe OCTaTKH MOTYT OBITH pa3eNieHbl Ha KJIACCHl, OCHOBEIBAsICh HA OOIINX CBOICTBaxX OOKOBBIX Ife-
nen:

(1) ruppodobubIe: HOpnekmH, Met, Ala, Val, Leu, Ile;

(2) mewtrpanbubie ruapodmtbabie: Cys, Ser, Thr;

(3) xucnorasie: Asp, Glu;

(4) ocnoBubIe: Asn, Gln, His, Lys, Arg;

(5) ocratku, KoTOpBIE BIUIOT Ha opueHTarmio nemu: Gly, Pro; u

(6) apomatnueckue: Trp, Tyr, Phe.

KoncepBaTnBHBIE CyOCTUTYIIMM MOTYT BKJIFOYaTh OOMEH WJICHA OJHOTO M3 ATHUX KJIACCOB Ha JPYroi WieH
U3 TOTO JKe Kiacca. HekoHcepBaTHBHBIE CyOCTUTYIIMM MOTYT BKJIIOUaTh OOMEH WIEHA OJHOTO M3 3THX KIJIACCOB
Ha 4JIeH U3 JPYyTroro Kiacca.

JKenatenpHpIe aMHHOKUCIIOTHBIE CYOCTUTYIHU (KOHCEPBATHBHBIC WJIM HCKOHCEPBATHUBHBIC) MOTYT OBITH
OTIpeIeNIeHBI CIeIIHAINCTAMH B JAHHOH 00J1aCTH B TO BpeMs, KOT/1a OHA HEO0OXoMuMbl. MIumocTpaTHBHEIH (HO HEe
OTPAHNYMBAIOIINN) CITUCOK AaMUHOKHCIIOTHBIX CYOCTUTYIHI ITpeacTaBieH B Tabm. 1.
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Tabiumna 1
AMUHOKHCIIOTHEBIE CYOCTUTYIIHH

Opurunanabhblii octaTok | MiulocrpatnBHbie Cy0CTHTYHHH
Ala Val, Leu, lle
Arg Lys, Gln, Asn
Asn Gln
Asp Glu
Cys Ser, Ala
Gln Asn
Glu Asp
Gly Pro, Ala
His Asn, Gln, Lys, Arg
Tle Leu, Val, Met, Ala, Phe
Leu Tle, Val, Met, Ala, Phe
Lys Arg, Gln, Asn
Met Leu, Phe, lle
Phe Leu, Val, Ile, Ala, Tyr
Pro Ala
Ser Thr, Ala, Cys
Thr Ser
Trp Tyr, Phe
Tyr Trp, Phe, Thr, Ser
Val Tle, Met, Leu, Phe, Ala

2.A. FGF21 myTanTHbBIE NOJUNENTHBI, BKIIOYAIOUINE MPOTEOIU3PE3UCTEHTHYIO MYTAIHIO.

Bruo ycranosneno, uto 3penas popma FGF21 (t.e. ¢popma ¢ 181 ocrarkom) npereprieBaert in vivo aerpa-
JIalnio, 4To, Kak OBIJIO OIpezeneHo, 00yCIOBICHO MPOTEOJUTHYECKIM Bo3/eicTBUeM. bbiio HalaeHo, 4To in
vivo perpamarus 3penoro FGF21 mpuBoaut k Ooiee KOpOTKOMY Tepuoay 3(pQeKTHBHOTO MOIypacmana, uTo
MOJKET OTPHUIATEIHHBEIM 00pa30M BIHATH HA TEPANICBTHUYCCKHUIA MTOTCHIUAN JaHHOH MOJeKyiIbl. COOTBETCTBEHHO
OBUTO MPOBEICHO HAINpaBIICHHOE HCCleoBaHue Jiusl uacHtupukanmmu FGF21 MyTaHTOB, KOTOpBIC MPOSBISIOT
PE3UCTEHTHOCTh K TPOTeoNu3y. B pesynbrare 3TOTO MCCIea0oBanus cailTol B 3pesniom FGF21 monmunenTuae, xo-
TOpHBIC, KaKk OBIIO HaiieHO, 0COOEHHO CKIIOHHBI K IIPOTEOJIN3Y, BKIIFOYAIOT MENTHIHYIO CBSI3h MEKIY aMIHOKHC-
JIOTHBIMM OCTaTKaMH B MOJIOKEHUAX 4-5, 20-21, 151-152 u 171-172.

HeorpannuunBaromuii mepedeHb WITIOCTPATUBHBIX CYOCTUTYITHHN, KOTOPBIE YCTPAHSIOT MPOTEOTHTHISCKIN
3¢ dexT, Habmomasmmiicst B 3penoM FGF21, n He oka3pIBaloT 3HAYUTEIHLHOTO BO3JCHCTBUS Ha OMOIOTHUECKYIO
AKTUBHOCTH JIaHHOTO MPOTEHHA, KOTOPHIE MOTYT OBITH MCTIOIB30BAaHBI B HACTOAIIEM M300pETCHNH, TIPEICTABICH
B Tabxn. 2. Tabn. 2 HOCHUT JHIIb WDTFOCTPATUBHBIA XapaKTep, U B HACTOSIIEM U300PETCHUH MOTYT OBITh UICHTH-
(UIUPOBAaHEI M MPUMCHEHBI JPYTHE MPOTEOIM3-PE3UCTCHTHRIC CYOCTUTYIHMU. DTH HPOTEOIU3-PE3UCTCHTHBIC
CyOCTHTYLIUU MOTYT OBITH CACTAHKI B IOTIOJIHEHHUE K CYOCTUTYIMSIM, KOTOPBIC BBOJIST OJUH U HECKOJIBKO Caii-
TOB MPUCOCITUHCHUS HETIPUPOTHBIX MOJMMEPOB, reHepupys TeM caMbiM FGF21 MyTaHTHBIN MONUNENTHA, TIPO-
SIBIISTIOIIHMI HEOOXOMMEBIC CBOMCTBA, KOTOPBIC BHOCSATCS KX IBIM TUTIOM MYTAIlHH.

Tabmnmma 2
PempeseHTaTuBHBIE CYOCTUTYINH, KOTOPHIE
00eCTIeYNBaIOT PE3UCTEHTHOCTH K MIPOTEONIH3Y

Amunokuciaoroe | llpuponnbrii MyTauuu

0JI0JKEHHEe 0CTATOK

19 Arg Gln, Ile, Lys

20 Tyr His, Leu, Phe

21 Leu Ile, Phe, Tyr, Val

22 Tyr Ile, Phe, Val

150 Pro Ala, Arg

151 Gly Ala, Val

152 Tle His, Leu, Phe, Val

170 Gly Ala, Asn, Asp, Cys, Gln, Glu, Pro, Ser

171 Pro Ala, Arg, Asn, Asp, Cys, Glu, Gln, Gly, His, Lys, Ser,
r, Trp, Tyr

172 Ser Leu, Thr

173 Gln Arg, Glu

[IpenmnournTenpHO, HO Heobs3aTenbHO, Korga FGF21 MyTaHTHBIE TMOMUNENTHIIBI, BKIIOYAIONINE TPOTEO-
JIM3-PE3UCTEHTHYIO MYTAIHIO, IMEIOT OMOJIOTHYECKYI0 aKTUBHOCTb, CYIIECTBEHHO TaKyIO e, I 0oJiee BHICO-
Ky10, 4eM akTuBHOCTh FGF21 mukoro tuma. [ToaTomMy npyroi BapuaHT HACTOSIIETO W300pETEHHUS HANpaBlieH Ha
FGF21 mytanTHBIE TONMHIIENTHIB, KOTOPHIC BKIIOYAIOT OJUH MM HECKOJIBKO CAaiTOB MPHUCOCTMHEHUS HETpH-
POIHBIX TOJIMMEPOB M PE3UCTEHTHHI K MPOTEONIN3Y, U BCE €IIe COXPAHSIIOT OMOIOTHIECKYIO0 aKTHBHOCTb, KOTO-
past OTBeUaeT OMOJOTMYCCKON aKTHMBHOCTHU WU Ooibine, yeM TakoBass y FGF21 mgukoro tuma. Xots 3TO MeHee
JKENATeNIbHO B HEKOTOPHIX cirydasx, FGF21 MyTaHTBI, KOTOpBIC BKIIOYAIOT OJUH MM HECKOJIEKO CAWTOB IPH-
COCJITHCHUS HEIIPUPOHBIX MOJUMEPOB U PE3UCTCHTHBI K MPOTEOIHU3Y, HO MPOSIBITIOT HECKOJIBKO CHIDKCHHYIO
OHMOJIOTHYECKYIO aKTHBHOCTb, COCTABIISIIOT €Il OJJUH BAPUAHT HACTOSIIETO H300peTeHHS. B HEKOTOPBIX cirydasx
MOJKET OBITh JKEJIAaTEIFHBIM COXPAaHATh HEKOTOPYIO CTCIEHBb MPOTeoNn3a, W Kak ciencreue, FGF21 myraHThl,
BKITIOYAFOIIUE OJTUH WIIM HECKOJILKO CANTOB MPUCOCIUHCHUS HEMPUPOIHBIX IMOJIMMEPOB, U KOTOPHIC PE3UCTEHT-
HBI K MIPOTEOJIN3Y, HO BCE XKE MO3BOJISIOT OCYIIECTBISITh HEKOTOPYIO CTENEHb MPOTEOIN3a, TAaK)Ke COCTaBIAIOT
eIIe OJMH BapHaHT HACTOSAIIETO N300pETEHS.

Kax u Bce FGF21 MyTaHTHBIC TIOTUIENTHIBI HACTOSIIIETO N300peTeHMSI, poTeonn3-pe3uctenTHrie FGF21
MYTaHTHBIE ITOJIUTIETITHIBI, BKITIOYAIOIINE OJUH WM HECKOJIBKO CAWTOB MPHCOSINHEHHS HEPUPOIHBIX MOJIIMe-

-8 -



041758

POB, MOTYT OBITh TOJYYCHBI, KaK 37cch onucaHo. OOBIYHBIC CICIMATHUCTHI B TaHHOW OOJIAaCTH, HAIIPUMEp, 3Ha-
KOMBIC CO CTaHIAPTHBIMHU CIIOCOOAMH MOJICKYIISIPHOH OWMOJIOTHH, MOTYT MPUMCHUTH 3TH 3HAHHS, COBMECTHO C
HACTOSAIIEH 3asBKOM, JJIS MOJYYCHHUS M HUCTIONB30BaHUS MPOTeosn3-pe3ucTeHTHhIX FGF21 myraHTOB, BKITIO-
YaIOIUX OJWH TN HECKOJHKO CANTOB MPHUCOCAMHEHHUS HEIPUPOAHBIX MOJUMEPOB HACTOSIIETO M300pETEHHS.
CraHgapTHBIE CIIOCOOBI MOTYT OBITh UCTIOJIB30BaHBI I pekoMOnHanTHOUW JIHK, onMroHyKiIeoTHAHOTO CHHTE3a,
KyJIbTHBUPOBAHUS TKaHEH W TpaHCPopMaIuu (HaIpuMep, dIEKTPOIIOpanus, JJUIMOPEKIN); CM., HapUMeEp, pa-
6oty Sambrook et al., Molecular Cloning: A Laboratory Manual, Ha KOTOpyIO B JaHHO# 3asBKe CJIeIaHa CChLIKA.
®epMEHTATHBHBIE PEAKIIUU U CITIOCOOBI OUYHUCTKH MOTYT OBITh PEaJI30BaHBI B COOTBETCTBUU CO CTICHIU(UKAIIH-
MU TIPOU3BOJUTEINS, KaK OOBIYHO JICNAeTCs B TAHHON OOJIACTH, WM KaK OMUCAHO B TaHHOU 3asBke. Eciu He cre-
JIAHBI CIICIUANFHBIC OTOBOPKH, HOMCHKIIATYPAa, MCIIOJIE30BAHHAS B CBS3H C JIAOOPATOPHBIMH TPOLEAYpAMU H
crioco0amMyl aHAIMTHYECKOW XMMHU, CHHTCTHICCKONH OPraHMYECKOW XMMUHU, U MEAMIMHCKON U (apMalrieBTuie-
CKOM XUMUH, OIMCAaHHBIMU 3]I€Ch, XOPOIIO M3BECTHA M OOBIYHO MPHUMEHSCTCSA B JaHHOU oOnactu. CTaHIapTHBIC
CHOCOOBI MOTYT OBITh HCIOJB30BAHBI IS XMMHYCCKOTO CHHTE3a, XUMUYCCKOTO aHaiu3a, (papMareBTHUYCCKUX
MpenapaToB U UX COCTABICHHUS, M JOCTABKY; U JICUCHUS AIIUCHTOB.

[Iporeomms-pe3nctenTHpie FGF21 MyTaHTBI, BKIIIOYAIONTNE OJUH WU HECKOJIBKO CAWTOB MPUCOCIUHEHUS
HETIPUPOIHBIX TOJIMMEPOB, KOTOPBIE PE3UCTEHTHBI K MMPOTEOIN3Y, MOTYT OBITh XUMHUIECKH MOIAU(DUIINPOBAHEI C
HCIIOJIb30BaHUEM CIIOCOOOB, M3BECTHBIX B JAHHOW OONACTH M OMHCAaHHBIX 3[€Ch. XMMHUIECKOE MOANU(DHUIIIPOBA-
aue (Hanpumep, [T mmmupoBanne) mporeonus-pe3ucTeHTHOro FGF21 MyTaHTHOTO MOJMTIENTHIA, BKIFOYAOIIIe-
TO OJIUH WM HECKOJBHKO CANTOB MPUCOSAWHEHHS HEMPHUPOJHOTO MOJMMEPa, MOXKET CIreHEePHPOBATh MOJICKYIIBL,
KOTOpBIE TPOSBISAIOT KaK PE3UCTEHTHOCTH K MPOTEONIN3Y TaK U HeoOXonuMmble (hapMakoKnHeTHIecKne u (hapma-
KOJMHAMHYECKHE CBOMCTBA.

2.B. FGF21 myTanTHBIEC MOJUIMENTHABI, BKIIOYAIOMIUE CAUT MPUCOSTUHEHHS] HEIPUPOAHOTO MOJIUMEPA.

B paznuuHBIX acnektax HacTosero n3oopereHus packpbitel FGF21 myranTabie nommnenTtuasl. B npyrom
acnekre, FGF21 MyTaHTHBIC MOJMICNTUABI HACTOAIIETO M300peTeHus BrmovyaroT FGF21 monumenTumsl, B Ko-
TOpBIE BBEJCH CalT(bl) MPUCOSANHEHHS HEMPUPOIHOTO rojuMepa (Hanpumep, [19 mmmposanue). B eme oxHoM
aCTeKTe HACTOAIIETO M300peTeHUs] PacKphIThl yceueHHble GopMbl FGF21 MyTaHTHBIX MOJMITENITUIOB, B KOTO-
pbie BBEJCH CaiT(bl) IPUCOSAMHEHUS HEeMpUpoaHoro nonumepa (Hampumep, [190). FGF21 myranTHBIC MOJTH-
METTHIBI, BKIIOYAIONTNE CAT MPHUCOSANHEHIS HETIPUPOIHOTO TOJIMMEpa M OJIHY MM HECKOJIBKO KOHCEPBATHB-
HBIX WM HEKOHCEPBATHBHBIX CYOCTHUTYIHIA, KOTOPHIE MOTYT, HO HEOOS3aTeNbHO, MOINEPKUBATh OMOIOTHYE-
ckyto aktuBHOCTh FGF21 nmukoro Tuma, COCTAaBIIAIOT €Ile OJWH acleKT JaHHOTo W300peTeHus. Pazmudnbie
FGF21 nommnentuaable MyTaHTBI HACTOSIIETO M300pETEHHS MOTYT OBITh MPUTOTOBJICHEI, KaK OMHCAHO 37eCh U
KaK OIKCAHO B pab0Tax, HA KOTOPHIC B HACTOSIICH 3asBKE CICIAHBI CCHLIKU.

B onmnom Bapuante FGF21 momunenTraaeie MyTaHTBI HACTOSIIETO H300pETEHHUS MOAU(UIIMPOBAHEI ITyTEM
BBEJICHUS CcailTa MPUCOEAMHEHUS HEMPUPOIHOTO MonuMepa. JeHCTBUTENbHO, B OJHOM AacleKTe 3TO SIBISETCS
nensio FGF21 MyTaHTOB HACTOSIIEr0 H300PETEHHUS, @ UMCHHO BBEJICHHE OJHOTO WIIM HECKOJIKHX CAiTOB MpH-
COCJIMHCHUS HETPUPOIHBIX MOJMMEPOB, TAKOE, YTO MOJUMEPHI C PACIIUPEHHBIM MEPUOIOM TOTYypaCIIaia MOTYT
6b1Th pricoeuHeHbl K FGF21 monumentuiHoMy MyTaHTY B HEOOXOJUMBIX ITOJIOKEHHUAX. BbIOpaHHbIN nosmmep
ABIISIETCA, OOBIYHO, HO HE 00513aTEIHHO, BOJJOPACTBOPUMBIM, TaK UTO NMPOTEHH, K KOTOPOMY OH IPHUCOCIANHEH, HE
ocakIaeTcsa B BOAHOM cperne, Takoi Kak (huznosornueckas cpena. B o6pemM npueMieMpIX MoJMMEpPOB BKIIIOYCHA
cMech moyMepoB. Jlydire, Koraa s TepaneBTHIeCKOTO UCTIOIF30BaHM KOHETHOTO TpernapaTa JaHHbIH TOoIH-
Mep SBIISETCS (papMaleBTUISCKH TpHUeMIIeMbIM, Takoi kak [13I" mpuemiemoro mMosexymnspHoro Beca. [Tommme-
PBI, KOTOPBIE HE SBISAIOTCS BOJOPACTBOPUMBIMH, TakHe Kak Onokcomonmmepsl 1101 i )KUpHOIT KUCIOTHI, TaKkKe
MOTYT OBITh KOHBIOTHPOBaHbl ¢ FGF21 nmonumenTHIHBIMI MyTaHTaMHU HACTOSIIETO U300PETEHIS M COCTABIISIOT
OTJCITBHBIN aCIIEKT TaHHOTO H300pETCHUS.

AxrtuBHOCcTh FGF21 MyTaHTHBIX HOJIHMIENTHIOB HACTOSAIIETO H300PETEHHS MOXKET OBITH ITpOaHATN3UPOBa-
Ha Pa3HOOOpPa3HBIMH CIIOCO0AMHM, HAmpuMep, ¢ Ucmosik3oBaHueM in vitro ELK-mormdepassoro ananmsa, xak
onucaHo B npumepe 10.

AxtuBHOCT, FGF21 MyTaHTHBIX HOJIHMIIEITHIOB HACTOSIIECTO U300PETEHUS MOXKET TaKXKe OBITh OLICHCHA in
vivo mpobe, Takoi kKak Ha ob/ob MbIIIax, KaKk Moka3aHo B nmpuMmepe 12. B o0meM, oneHUTh in vivo aKTUBHOCTH
OJTHOTO WJIM HECKOJBKHX M3 ATHX TOJUNENTHIOB MOXXHO, BBEAS HWHTPANCpPUTOHEATHHO IAHHBIA TMOJIHUIICTITHI
TECTOBOMY JKHBOTHOMY. Uepe3 HEKOTOPBIA KeJaTeIbHBIN Meprox BPEMEHH WM HECKOJIBKO TaKHUX MEPHOIOB
MOJKET OBITh B35Ta P0oOa KPOBHU, U MOTYT OBITH U3MEPEHB! YPOBHH TITIOKO3HI B KPOBH.

Kax u m1st Bcex FGF21 MyTaHTHBIX TIOJUTIENTHIOB HACTOSIIETO U300pETEHNs, TH TOJUTICTITHIBI MOTYT,
pY HEOOXOTUMOCTH, BKIIFOYaTh aMHHOKOHIICBOX METHOHHHOBBIN OCTaTOK, KOTOPBIH MOXKET OBITH BBEICH ITyTEM
HAIPaBJICHHON MYTAIIMH WK KaK Pe3yNbTaT 0aKTepHaIbHOTO IKCIIPECCHOHHOTO MpoIiecca.

FGF21 mMyTaHnTHBIC TIOTUIIENTHIBI HACTOSIIETO U300PETCHHSI MOTYT OBITh OJYYCHBI, KaK OIKCAaHO B TPU-
Mepe 7. OOBIYHBIC CIICIMATICTHI B TAHHOH 00JIACTH, HAIIPUMED, 3HAKOMEIC CO CTAHAAPTHBIME CITIOCOO0aMHU MOJIe-
KYJISIPHON OWOJIOTMH, MOTYT IPUMEHUTH 3TU 3HAHHS, COBMECTHO C HACTOSIICH 3asBKOH, U1 MOJYYCHUS U HC-
nonb3oBaHuss FGF21 MyTaHTHBIX MOJUIENTHAOB HacTosmiero u3oOpereHus. CTaHAapTHBIE CHOCOOBI MOTYT
OBITh MCIOJB30BaHbI sl pekoMOuHanTHON JJHK, omUroHykiaeoTHIHOTO CHHTE3a, KyIbTHBHPOBAHUS TKAaHEH U
TpaHcopMaIuu (HanpuMmep, dICKTPOTIopaIus, JJUIMOPEKINs); cM., HarpuMep, padoty Sambrook et al., Molecu-
lar Cloning: A Laboratory Manual, Ha KOTOpYIO B TaHHOM 3asiBKE cellaHa cChUIka. DepMEHTATUBHBIE PEAKIINA U
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CIOCOOBI OYHCTKH MOTYT OBITh pEaM30BaHbl B COOTBETCTBUH CO CIEHU(HUKAIMIMU NPOU3BOIUTENS, KaK 00bIU-
HO JIeJIaeTcs B JaHHOHM 00JIacTH, MIIM KaK OITMCaHO B JaHHOH 3asBKe. Eciu He clienaHbl crienyaibHble OrOBOPKH,
HOMEHKJIaTypa, MCIIOJIb30BaHHAS B CBS3M C JJAOOPATOPHBIMHU IMPOIEAypaMH M CHOcOo0aMH aHATUTHICCKON XH-
MUH, CHHTETHIECKOW OpTraHNnIeCKON XUMHUH, U METUIIMHCKOH 1 (hapMalleBTHIECKOW XUMUH, ONUCAHHBIMU 37I€Ch,
XOpOIIIO M3BECTHA W OOBIYHO MPUMEHSETCS B JaHHOH oOyiactu. CTaHmapTHBIE CTIOCOOBI MOTYT OBITH HCIIOB30-
BaHBI JUII XUMHUUECKOTO CHHTE3a, XMMHUYECKOTO aHajn3a, (hapMaIieBTHIECKUX MPEnapaToB M UX COCTABICHUSA, U
JIOCTaBKH; M JICUCHHS MAIIICHTOB.

[Tocne moydenns FGF21 MyTaHTHOTO MOJIMTIENITHAA OH MOYKET OBITh XUMHUYECKH MOIU(DHUIIMPOBAH ITyTEM
MPUCOETUHEHHS TIOJINMEpPa, KaK OIMCaHo B IpUMepe 9 TaHHO 3asBKH.

3. Yceuennsle FGF21 MyTaHTHBIE NOTUNENTH/bI, BKIIOYAIOIIUE CANT NPUCOSANHEHNS HENPUPOTHOIO I0-
IMMepa.

OpuH BapHaHT HACTOSIIETO H300pETeHNUS HAaNpaBlieH Ha ycedeHHble hopmbl MytanTHOoro FGF21 nmonunen-
THJa, BKIIOYAOLIETO OJMH MM HECKOJBKO CAalTOB NPHCOEIMHEHHSI HENPUPOIHBIX ITOJIMMEPOB. Takue ycedeH-
HbIE MyTaHTHBIE MOJMIICTITHABI MOTYT, HO HE 00513aTeIbHO, OBITh XUMUYECKH MOIU(HUIIPOBAHHBIMU.

Hcnonb3yeMmsrii 31ech TepMuH "yceueHHBIH FGF21 MytanTHeii nomunentun” kacaetcst FGF21 myranTHO-
TO TIOJIATIENITHAA WM XUMHUYecku MoauduupoBanHoro FGF21 mMyTaHTHOrO MOJMMINENTHAA, B KOTOPOM OJHMH
WIA HECKOIBKO AMHHOKHCIOTHBIX OCTaTKOB YIAlleHbl W3 aMHUHO(KOHIIEBOTO) TepMHUHAJIBHOTO (mmu N-
TepMuHaIBEHOTO) KOoHIa nanHoro FGF21 monmumnentnaa, oquH MM HECKOJIBKO aMUHOKHCIOTHBIX OCTaTKOB yJa-
JIeHBI U3 KapOOKCHI-TepMUHAILHOTO (Wi C-TepMHUHAIBHOTO) KOHIA JaHHOTO FGF21 MyTaHTHOTO TIOJUTIETITH-
Ia win xuMmudeckn MonupunupoBanHoro FGF21 monmumenTtuaa, M OAWH WM HECKOJIBKO aMHUHOKHCIOTHBIX
OCTaTKOB YyJaJIeHbl U3 Kak N-TepMHHaIbHOro Tak U C-repMuHaibHOro KoHoB FGF21 MmyTanTHOrO moiumentu-
Jia Wi xuMudecku MmoaudumposanHoro FGF21 nomunentuaa.

AxtuBHOCTH N-TepMUHaNbHO yceueHHOro Myranta FGF21, C-tepmunansHo yceuenHoro Mmyranta FGF21
u monekyn myranta FGF21, yceuennoro kak mo N- Tak u mo C-TepMUHaJIBHBIM KOHIIAM JAaHHON MOJIEKYJIBI,
TaKKe KaK ¥ XMMUYECKH MOIU(UIIMPOBAHHBIX (POPM 3TUX MYTaHTOB, MOKET OBITH MPOAHATU3HUPOBAHA Pa3HO00-
Pa3HBIMH CITOCO0aMU, HAIPUMED, C KCIOb3oBaHueM in vitro ELK-mromudepasnoii mpoOsl, OrMcaHoro 3/1ech B
npumepe 10.

AKTHUBHOCTBH yCe4eHHBIX MyTaHTHBIX FGF21 momumenTtunoB W XUMHYECKH MOAW(HUIIMPOBAHHBIX yCCUEH-
HBIX MyTaHTHBIX FGF21 momummenTumoB HACTOSIIET0 H300pETEHUS MOXKET OBITh TakKe OIEHEHa C TIOMOIIIBIO in
vivo mpoObl, Takoi Kak Ha ob/ob MbImax, Kak oka3aHo B nmpuMmepe 12. B o0miem, oleHuTh in vivo aKTUBHOCTh
OJTHOTO WJIM HECKOJBKMX M3 ATHX TOJNUIMENTHIOB MOXXHO, BBEAS HWHTPANCPUTOHEATHHO TAHHBIA MOJIHUIICTITH
TECTOBOMY JKMBOTHOMY. Uepe3 HEKOTOPBIH JKeNaTelIbHBIH IEepHo] BPEMEHH WM HECKOJIBKO TaKMX MEPHOIOB
MOXeT OBITh B3sTa Mpo0Oa KPOBHU, U MOTYT OBITh N3MEPEHBI YPOBHU TITIOKO3HI B KPOBH.

Kaxk u s Bcex FGF21 myranToB Hactosimiero n3obperenus, yceuennsle MyrantHele FGF21 u xumuuecku
MoaudUIMpoBaHble yceueHHbIe MyTanTHble FGF21 monmunentuabl MoryT, nmpu HEOOXOAUMOCTH, BKIIOYATh aMHU-
HOKOHLICBOH METHOHMHOBBIH OCTAaTOK, KOTOPBI MOXKET OBITH BBEAEH ITyTEM HAIIPaBICHHOM MYTallMW MM Kak
pe3ysbTaT 6aKTepHaIbHOTO IKCIIPECCHOHHOTO TpoIiecca.

VYceuennble MyTanTtHble FGF21 monwmentuapsl HACTOSIIETO H300pPETEHUST MOTYT OBITH ITONYYEHBI, Kak
ommcano B mpumepe 7. OOBIYHBIE CHENHANHCTH B JaHHOW 00JacTH, HApUMeEp, 3HAKOMBIE CO CTaHAAPTHBIMU
croco0amMu MOJIEKYISIPHOH OMOJOTHWH, MOTYT IIPUMEHHUTH 3TH 3HAHWS, COBMECTHO C HACTOSIICH 3asgBKOHU, IS
TIOJY9YCHUS M UCIIONBb30BaHMs ycedeHHBIX MyTaHTHBIX FGF21 momunentunoB Hactosmero m3obpereans. CTaH-
JIApTHBIE CIOCOOBI MOTYT OBITH HCIIOJIb30BaHBI uIsi pekomOuHanTHoW JIHK, omuroHykiaeoTHAHOTO CHHTE3a,
KyJIbTHBUPOBAaHUS TKaHEH M TpaHC(hOpMaIMU (HarpuMep, JJIEKTPOIIOpaus, JIUHO(QEeKIns); CM., HalpuMep, pa-
60Ty Sambrook et al., Molecular Cloning: A Laboratory Manual, Ha KOTOpYIO B JaHHOH 3asiBKE C/IeJIaHa CChLIKA.
depMeHTaTHBHBIC PEAKIMH U CIIOCOOBI OUUCTKH MOTYT OBITh PEa30BaHbl B COOTBETCTBHHU CO CIICIM(pUKANNS-
MH IIPOM3BOANTENS, KaK OOBIYHO JeNaeTcsl B JaHHON 00JIacTH, WM KaK OMKMCaHO B IaHHOM 3asBke. Ecin He cre-
JaHBl CIIEIMAaJbHBIC OTOBOPKH, HOMEHKJIATypa, MCIIOJIL30BaHHAS B CBS3M C Ja0OPAaTOPHBIMH IPOLEAYpaMH U
Croco0amMy aHaJMTUYECKOH XUMHH, CHHTETHYECKOW OpPraHM4ecKOod XMMHHU, U MEIULIMHCKON M (apmareBTHye-
CKOM XHMHH, OIIFCaHHBIMH 371€Ch, XOPOIIO M3BECTHA M OOBIYHO MIPUMEHSETCS B JaHHOU obmactu. CTaHmapTHBIE
CHOCOOBI MOTYT OBITh HCIOJB30BAHBI JJISI XMMHUYICCKOTO CHHTE3a, XHMHUUYECKOTO aHaiu3a, (hapMareBTHISCKUX
MpenapaToB U UX COCTABICHHUS, M JOCTABKH; U JICUCHNS aIIHEHTOB.

[Tocnie mosrydenus ycedeHnoro myrantHoro FGF21 momunenTiaa oH MOXKET ObITh XUMUIECKH MOTUDHIIN-
POBaH IMyTeM MPUCOCTUHEHHUS TONNMeEpa, KaK OMUCAHO B IIpUMeEpe 9 TaHHOM 3asBKH.

4. Konmmuposannbie 1 C-konneBble FGF21 MyTaHTHBIEC TOJATIETITHIEL.

B npyrom Bapmante, Hactosiee n3o0peTeHue HamnpasieHo Ha MyTraHTHele FGF21 nmommnenTusl, BKIIO-
Yarolyue OJNH WM HECKOJIBKO CAUTOB NPUCOCAMHEHNS] HEPUPOTHBIX MTOJMMEPOB, KOTOPBIE OBUIN KIIITHPOBAHEI
MyTeM J00aBJIEHHs JIPYroro OAHOTO MIIM HECKOJBKHX OCTAaTKOB K C-KOHIy AaHHOTO ITOJHMIIENTHAA, PACUIHpPSI
JAaHHYI0 aMHHOKHUCIIOTHYIO TIOCIIEI0BATENILHOCTh 3a Mpeieibl IPOTeHHa AUKOTO THIa. B erie ogHOM BapuaHTe,
Hacrosiiee n3ooperenne HanpasieHo Ha FGF21 myranTHbIe momunenTrapl, BKIFOYAIONINE OJIMH M HECKOJIBKO
CaliTOB TPHCOEIMHEHHSI HEPUPOIHBIX ITOJUMEPOB, KOTOPBIC JOMOIHUTEIBHO BKIIOYAIOT OAHY WIIM HECKOJIBKO
C-koH1eBbIX MyTanuii. Takue kanmupoBaHHble n C-TepMuHANBHO MyTHpoBaHHbIe FGF21 MyTaHTHBIC MONHIIETI-
TH/BI MOTYT, HO 3TO HEOOA3aTEIHFHO, OBITh XUMUYIECKA MOJU(PHUINPOBAHEI.
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Hcnone3yemslit 3aeck TepMuH "kannupoBaHHblil FGF21 mytantasiil noaunentun” xacaercs FGF21 my-
TAHTHOTO TIOJHIICOTHIA WK XuMudecku MoaudunupoBanHoro FGF21 MyTaHTHOrO MOMMOENTHAA, B KOTOPOM
OJIMH WJIM HECKOJhKO aMHUHOKHCIIOTHBIX OCTaTKOB ObLTH moOaBieHbl kK C-koHily FGF21 mytanTHOTO mMoniwer-
TAAA WK XuMudeckn Moauduiuposanaoro FGF21 myrantHoro mosmmentuaa. Jlro6as mpupogHas Wil HETpH-
poIHas aMHUHOKHCIIOTa MOJMKET OBITh HCIOJIb30BaHa uig K mmupoBaHus FGF21 MyTaHTHOTO mMoJMIIEenTHAA,
BKITIOYAsi OJMH WM HECKOJIBKO IPOJMHOBBIX OCTATKOB M OJWH WJIM HECKOJIBKO TIIMIIMHOBBIX OCTAaTKOB. XOTS
nocnenoBareabHOCTs FGF21 aukoro tuma uMeet mumuHY auimb B 181 ocraTok, kanmupoBanHsid FGF21 myrtaHT-
HBI{ MOJIMIIETITH YBEIUYMBACT UIMHY NAHHOTO TIOJWMNENTHAA Ha OTUMH OCTAaTOK JJIS KaXKIOTO JOOAaBICHHOTO
KAMIHUPYIOMIET0 OCTaTKa; B COOTBETCTBHU CO CXEMOW HyMEpaIlH HACTOSIICH 3asBKU KAMIUPYIOIIAE OCTATKU
HyMepyloTcs, HaunHas co 182. Tak, ouH IpOIMHOBEIA K3NMNHUPYIOMKI ocTaTok o0o3HavaeTcst kak P182. Bos-
MOJKHBI O0JIee ITMHHBIC "MAMOYKu" ¥ OHU HyMEPYIOTCS COOTBETCTBEHHO (Hampumep, X182, Y183, Z184, rae X,
Y u Z oTBevaroT m000# NpUPOTHOI MM HENMPUPOIHOH aMUHOKHCIOTE). Kannupyroniue ocTaTku MOTYT OBITh
nobasiieHbl K MyTanTHOMY FGF21 monumentuay ¢ MCmoib30BaHHEM JIFOOOTO YIOOHOTO CIIOCO0a, TAaKOTO Kak
XUMHYECKHA, B KOTOPOM KOBAJICHTHOC MPUCOCTUHEHUE aMHHOKUCIOTHI K C-KOHILy JaHHOTO TOJUICHTHIA OCY-
HIECTBISIETCA C MOMOIIBI0 XUMUYEeCKON peakuuu. Kak anpTepHaTHBa, KOJAOH, KOAUPYIOUIUN K3MIMUPYIOMUNA OC-
TaTOK, MOKET OBITh M0OaBIeH K Koaupyromen nmocneaosareabHoctd FGF21 MyTanTHOTO monuUmentuaa ¢ Mc-
MOJIF30BAHUEM CTAaHAAPTHBIX CHOCOOOB MOJIEKYNISIpHOH Onojyormu. JIfo00# W3 ONMMCAaHHBIX 31€Ch MYTaHTHBIX
FGF21 noxumentuaoB MOXeT OBITh, IIPH HEOOXOIUMOCTH, KIIIHPOBAH OJHUM HIIN HECKOIBKIMH OCTATKaMH.

C-KOHIIEBbIE MYTAIlMH COCTAaBIIAIOT €Il OIMH aCIeKT HACTOSIMIEro m300peTeHus. Vcmonmp3yeMblid 37ech
TepMmuH "C-KOHIIEBas MyTaIus" KacaeTcs OJHON MM HECKOJBKHX aibTeparuil B o0mactu octaTkoB 91-181 (nnm
JANbIIe, €CJIM JaHHBIA MOJUNENTHA K3mmupoBaH) myraHTHoro FGF21 monmumentuna. C-KoHIEBash MyTaIlus,
BBejicHHAs B FGF21 MyTaHTHYIO MOJHUITEITHIHYIO MMOCIEIOBATEIBHOCTD, OYAET CIY:KUTh TOTIOTHCHHEM K OJTHON
WIA HECKOJBKHM MYTAIlWsIM, KOTOpPHIC BBOIAT CalT MPHCOCIUHCHUS HEMPHPOTHOTro monuMmepa. XoTs C-
KOHIIEBBIE MYTallMK MOTYT OBITh BBE/IEHHI B JIIOOYI0 TOUKy B obnact 91-181 FGF21 myranTHo#t nonmmnenTu-
HOW MOCTEIOBATEIIFHOCTH, WLDTFOCTPATUBHBIC MOJOXKCHUS Ui C-KOHIICBBIX MYTalMil BKJIFOYAIOT MOJOXKCHUS
171, 172, 173, 174, 175, 176, 177, 178, 179, 180 u 181. C-koHIIeBbIE MyTallUd MOTYT OBITh BBEICHBI C UCIIOJb-
30BaHUEM CTaHJAPTHBIX CIIOCOOOB MOJIEKYJIIPHOW OMOJIOTHH, TAKMX KaK ONMUCaHHBbIC B JaHHOH 3asBke. JIt0Ooi
W3 OMMMCAHHBIX 37ech MyTaHTHHIX FGF21 nonumenTtrnos MosxeT BrimoyaTh C-KOHIIEBYIO MyTaIIHUIO.

[Tpumeps! OTOXKESHNUH W WASHTUYHOCTEH IS KINMHUPOBAHHBIX W/IIH C-KOHIIEBBIX MYyTAaIlHi IPUBEICHHI B
Tabm. 3.

Tabmmma 3
[IpuMephI MOJIOKEHUIH T KATIIMAPOBAHUS

n/unn C-KOHIIEBBIX MYyTaIui
E37C, R77C, P171G, P182
P171G, SI81P, P182
P171G, SI81P
P171G, SISIT
PI71G, SI8IG
P171G, SISIA
P171G, SISIL
P171G, A180P
PI71G, A180G
P171G, A180S
PI71G, Y179P
PL71G, Y179G
PI71G, Y1798
PI71G, Y179A
P171G, L182
P171G, G182
PI71G, P182
P171G, G182, G183
P171G, G182, G183, G184, G185, G186

AKTHUBHOCTbH KAIIITUPOBAHHEIX W/ C-TepMUHAIBHO MyTHpoBaHHBIX FGF21 MyTaHTHBIX MOJIMIICIITHIOB
TaK k€ KaK ¥ XUMHYECKH MOJAU(DHUIIMPOBAHHBIX (POPM ITHX MYTAHTOB MOXKET OBITh MPOaHATM3UPOBaHa Pa3HOO0-
Pa3HBIMH CIIOCOOAMHM, HAPUMED, ¢ UCTIONB30BaHUeM in vitro ELK-momudepasznoit mpoObI, Kak OMUcaHo B TPH-
Mepe 10 maHHO 3asBKH.

AKTHBHOCTH KONMIUPOBAHHBIX W/Win C-TepMHHAIEHO MyTHpOBaHHBIX FGF21 MyTaHTHBIX MOJUTIENITHIIOB,
Y XUMHYECKH MOTUQPHUITIPOBAHHBIX KIMIMMPOBAHHBIX W/ WU C-TepMHHAIBLHO MyTHpOoBaHHBIX FGF21 MyTaHTHBIX
TTOJIUTICTITHIOB HACTOSIIETO0 N300pETEHUSI MOXKET OBITh Tak)Ke OlleHeHa in vivo mpobe, Takoi Kak Ha ob/ob MbI-
IIax, Kak roka3aHo B nmpuMmepe 12. B o0miem, oeHNTb in vivo aKTUBHOCTBH OJJHOTO WMJIM HECKOJIBKUX M3 9THX I10-
JIMIICTITH/IOB MO’KHO, BBEJISl HHTPAIICPUTOHEAILHO JAHHBIH ITOJUIIENTH TECTOBOMY XHBOTHOMY. Uepe3 HEeKOTo-
PBIi JKeNaTeNbHBIN IIepHoJ] BPEMEHH MIIH HECKOJIBKO TaKUX HEPHOJIOB MOXKET OBITh B3sTa Mpoda KPOBH, U MOTYT
OBITH U3MEPEHB! YPOBHH IIIIOKO3bI B KPOBH.

Kak n qnst Bcex FGF21 MyTaHTOB HacTOSsIIEro M300peTeHus, KaNMUpoBaHHbIe 1/ C-TepMUHAIBHO MY-
tupoBanHbie FGF21 MyTaHTHBIC TOJIHMICOTHIBI, U XUMHUYCCKH MOIU(DUIMPOBAHBIC KIMMUPOBaHHEIC w/umu C-
TepMUHAIFHO MyTHpoBaHHBIe FGF21 MyTaHTHBIE NOJHMIIENTHIB MOTYT, IPU HEOOXOIMMOCTH, BKIIIOYATh aMH-
HOKOHIICBOH METHOHHMHOBBIH OCTaTOK, KOTOPBI MOKET OBITH BBEJCH ITyT€M HAIPABICHHOW MYTAIlUH TN Kak
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pe3ynIpTaT OaKTepPHaAIHLHOTO IKCIIPECCUOHHOTO MpoIlecca.

Konmmposannsie w/unu C-trepMuHanbHO MyTupoBaHHble FGF21 MyTaHTHBIE MOJMHMIIENTHABI HACTOSILIETO
M300peTeHUST MOTYT OBITH IMOJYYCHBI, KaKk OMUcaHo B mpumepe 7. OObIUHBIEC CIICIUANTUCTEI B JAHHON 001acTH,
HaIpUMep, 3HAKOMBIE CO CTAaHJAPTHBIMHU CIIOCO0AMH MOJIEKYJISIPHOW OWOJIOTHH, MOTYT MIPHUMEHUTH 3TH 3HAHHUA,
COBMECTHO C HACTOSIICH 3asBKOW, IUISA MOJYYEHHS M HCIONB30BAaHUS KANMHUPOBAHHBIX W/HIN C-TepMUHAIBHO
MyTtrpoBaHHBIX FGF21 MyTaHTHBIX MOJWIMENTHAOB HAcTOAIIEro n3odpereHus. CTaHmaapTHBIE CIIOCOOBI MOTYT
OBITH MCIOJIb30BaHbI JJIs1 pekomOuHanTHOW JIHK, ONMTOHYKICOTHAHOTO CHHTE3a, KYJIbTHBUPOBAHUS TKaHEH U
TpaHcopMaIuu (Harmpumep, dICKTPONopaIus, JJUMOPEKIns); cM., HarpuMep, padboty Sambrook et al., Molecu-
lar Cloning: A Laboratory Manual, Ha KoTOpyIo B TaHHOI 3asiBKe cZelaHa cchulka. PepMeHTaTUBHbIE PEAKIUU 1
CHOCOOBI OYHCTKH MOTYT OBITh PEaM30BaHBI B COOTBETCTBHH CO CHCIM(PHUKAIUAMYI MPOUIBOIUTEIS, KaK OOBIU-
HO JIeJIaeTCs B TAHHOM 00JIACTH, WM KaK OIMCAHO B JAHHOW 3asiBKe. Eci He c/ieiaHbl crieluaibHbIC OTOBOPKH,
HOMEHKJIATypa, UCIOJIb30BaHHAS B CBS3H C JIADOPATOPHBIMHU MPOIEIypaMH U CHOCO0aMH aHATUTHICCKON XH-
MUH, CHHTETUYECKOW OPraHNnIeCKON XUMUH, U METUIIMHCKOHN 1 (hapMalleBTHYCCKOW XUMUH, OTUCAHHBIMU 37I¢Ch,
XOPOIIO M3BECTHA M OOBIYHO MPUMEHSETCS B JaHHOW oOnactu. CTaHAapTHBIE CLIOCOOBI MOTYT OBITH MCIIOJNB30-
BaHBI JUII XUMHUYECKOTO CHHTE3a, XMMHUYECKOTO aHajn3a, (hapMaIieBTHIECKUX MPEnapaToB M UX COCTABICHUSA, U
JIOCTaBKH; M JICUCHHS MAIIIEHTOB.

ITociie momydeHus KINMMUPOBaHHOTO W/ C-TepMuHATEHO MyTHpoBaHHoro FGF21 myraHTHOTO IMONH-
MEeNTHAa OH MOXET OBITh XUMHUYECKH MOTU(PHUIHNPOBAH IIyTeM NPHCOSAWHEHHS IMOJIMMEpa, KaK 3TO OMMCAHO B
JTAHHOM 3asiBKE B TIpuMepe 9.

5. FGF21 myTaHTHBIE TOJMIENTHABI, COJIEpKAIINE HEPUPOAHBIEC IUCTENHOBEIE OCTATKH.

B eme ognoM acnekte Hactosmiero n3o0peTeHust MoryT ObITh noiydeHsl FGF21 myranTHBIE monumenTu-
JIBI, B KOTOPBIX 002 IIMCTEHHOBBIX OCTAaTKa B MOJUICNTUAHON mocienoparenbHoctd FGF21 aukoro tumna 3ame-
HCHBI OCTaTKaMH, KOTOPEIC HE 00pa3yroT AUCYIb(GUIHBIX CBS3CH U HE CIyXKAT CaliTaMu MPUCOCAUHCHHS TOJH-
Mepa, TaKMMH Kak ajJaHWuH WINA CEpHH. 3aTeM MOTyT ObITh clenanbl cyoctutynun B FGF21 myranTHO# nonm-
MENTUIHOMN TOCIe0BATEIIEHOCTH, KOTOPBIC BBOASAT CAHTHI MPUCOCTUHECHUS HEPUPOIHBIX OJIMMEPOB, B (hopme
THOJICOAEPKAIMX OCTATKOB (HANpHMEp, HUCTCHHOBBIX OCTATKOB WM HENPHUPOJHBIX aMHHOKHCIIOT, UMEIOIINX
THOJIOBBIE TPYIIIBI) MJIM CBOOOIHBIX aMHHOTPYII (HAIpUMep, JHM3MHOBBIX WM apTHHHHOBBIX OCTATKOB, WIJIH
HETPUPOIHBIX AMUHOTPYIIII, IMEIOITHX CBOOOAHBIE aMUHOTPYIIIEI). [TomuMepsl, B KOTOPBIX IS IPUCOCTUHEHUS
WCTIONIB3YIOTCSI THOJIOBBIE TPYIIIBI MIIM CBOOOIHBIE aMUHOTPYIIIEI, Takue Kak [19I°, 3arem MoryT OBITh Hameie-
HBbI Ha IIUCTEUHOBBIN, JTU3WHOBBIA WM apTUHUHOBBINA OCTAaTKH, KOTOpble ObutH BBeaeHb B FGF21 mMyraHTHYIO
TOJIUIIECTITHIHYIO TIOCIIEIOBATEIFHOCTh B M3BECTHBIX MOJIOKEHHUAX. JTa CTPATETHS MOXKET 00IerduTh Ooiee 3¢-
(heKTUBHOE ¥ KOHTPOJIHPYEMOE Pa3MEICHHE TIOTHMEPA.

B oanoM moaxone Ba NpUPOIHBIX LUCTEUHOBBIX ocTarka B nmojunentuae FGF21 nukoro Tuma, KoTopbie
PACTIOJIOKEHBI B TIONOXKEHUAX 75 1 93, MOTYT OBITH 3aMEIICHBI OCTATKAMU, HE COACPIKAIIMMU THOJ. 3aTeM IIHC-
TEUHOBBIA OCTATOK MOKET OBITH BBEJICH B U3BECTHOE MecTomnoiokeHne. FGF21 MyTaHTHBIA TOJTUITEITH]T MOXKET
TaKXKe BKIIIOYATH APYTUE MYTAlUU, KOTOPBIC MOTYT BBOAMTSH elile OOJBIIE CAWTOB MPUCOCAUHCHHS MOJIUMEPOB
(HampuMep, UCTEHHOBBIC OCTATKH) WM MOTYT OBITh CKOHCTPYHMPOBAHBI JUIS MOJNYYCHHS HEKOTOPOTO APYroro
HeoOxomumoro  cBoiictBa.  [Ipmmepsr  Takux  FGF21  MyTaHTHBIX  TMOJMIIENITHIAOB  BKIIIOYAIOT
C75A/E91C/C93A/HI125C/P171G n C75S/E91C/C93S/H125C/P171G. B aTux npumepax MPUPOIHBIC ITUCTCH-
HBI B TTOJIOKEHUAX 75 1 93 OB MYTHPOBAHBI B AJJAHWHOBBIN MM CEPUHOBBIA OCTATKU, CAWTHI MPUCOCTUHEHUS
nosmMepa ObLTH BBEIEHBI B MOJIOKeHU 91 1 125 (B 3TOM ciydae ISl THOJ-PEaKIMOHHOTO MOJIMMEpPa, TaKOTO
kak [191"), u monmomHUTENbHAS MyTalus ObLIa cienaHa B mojokeHuu 171, 1.e. cydbctutynmst mponuHa 171 rm-
[IUHOBBIM OCTaTKOM.

IMono6no Bcem FGF21 MyTaHTHBIM MOJMIENTHIAM, KOTOPBIE 3/1€Ch PAcKpBITHI, akTHBHOCTE FGF21 my-
TAHTHBIX TOJUIEITHIOB, KOTOPEIC HE CONEPKAT [UCTEHHOB, HAXOAIIUXCS B TOJHUICITHIHON ITOCIICI0BATCIIh-
Hocti FGF21 mukoro Tuma, HO BMECTO 3TOTO BKIFOYAIOT CANT MPUCOCAMHEHUS MOJIMMEepa U, TPU HEOOXOIUMO-
CTH, OJTHY WJIK HECKOJILKO JIOTIOJTHUTEIFHBIX MYTaIUil, TAK)KE KaK XUMAYCCKH MOTUPUIIMPOBAHHBIE OPMBI 3THUX
MYTaHTOB, MOXET OBITh IMPOAHAIM3UPOBAaHA PA3HOOOPA3HBIMU CIIOCOOAMHM, HAIPUMEpP, C HCIOJIB30BAHUEM in
vitro ELK-mroriudpepasnoit mpoOsl, kak omnvicano B mpumepe 10. In vivo akTHBHOCTH 3THX MOJUTIENITHIOB MOYKET
OBITH OIIEHEHA in Vivo mpobe, Takoil Kak Ha ob/ob MbIax, Kak MoKa3aHo B puMepe 12 v OMMCaHHOH 3/1eCh.

Kax n myst Bcex FGF21 myTtanToB Hacrosmiero n3odperenns, akTiBHOCT, FGF21 MyTaHTHBIX MMOHITETITH-
JIOB, KOTOpBIE HE COJEpIKAT IIUCTEHHOB, HAXOAIIMXCS B IMOJHMIIEITUAHON TocienoBaTenbHOCcTH FGF21 mukoro
THIIA, HO BMECTO 3TOT'0 BKIIIOYAIOT CAaHT MPUCOSANHEHHS ITOJIMMepa M, IPH HEOOXOAMMOCTH, OJHY MIIA HECKOJIb-
KO JONOJHHUTENBHBIX MYTAIlli, TakKe KaK XHMHYecKH MomupuimpoBanabie Gpopmbl 3Tux FGF21 myTaHTHBIX
MOJIUIICTITHIOB, MOXKET, MPH HEOOXOIUMOCTH, BKIIOYATh aMHHOKOHIICBOW MCTHOHHHOBBIH OCTaTOK, KOTOPBIU
MOJKET OBITh BBEACH IYTEM HAIPABICHHON MYTAallMU WU KaK Pe3yibTaT OAKTEPUANIBHOTO JKCIPECCHOHHOTO
npoiiecca.

FGF21 MyTanTHble MONUNENTUABI, KOTOPHIE HE COAEPKAT LIUCTEMHOB, HAXOISIIUXCS B MOJMIICITUAHON
nocnenoBarenabHocTd FGF21 nukoro tuma, HO BMECTO 3TOTO BKIIIOYAIOT BBEACHHBIA CallT MPUCOETUHEHUS TO-
JUMepa U, IPH HEOOXOTUMOCTH, OJHY I HECKOJBKO JOMOJHHUTEIBHBIX MYTALUH, MOTYT OBITh TIOJYYEHBI KaK
OTIHCAaHO 3/1eCh, HampuMep, B mpuMepe 7. OOBIYHBIE CTICIIHATUCTEI B TaHHOH 00J71acTH, HAIPHIMEp, 3HAKOMEIE CO
CTaHIAPTHBIMH CHOCO0AMH MOJIEKYJISIPHOW OMOJIOTHH, MOTYT MIPUMEHHUTH 3TH 3HAHHSA, COBMECTHO C HACTOSIICH
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3asiBKOM, JUIS MOJYYEHUs U ucnonb3oBaHus 3Tux FGF21 myranTHeIX monumentuaoB. CTaHIapTHBIC CHOCOOBI
MOTYT OBITh HCITOJB30BaHbI s pekomOuHanTHOW JIHK, 0NMUroHyKICOTHAHOTO CHHTE3a, KYyJIbTUBUPOBAHUS TKA-
Hell W Tpancopmauu (HarmpuMmep, dIEKTporopaus, JAMoQeKns); cM., HapuMep, paboTy Sambrook et al.,
Molecular Cloning: A Laboratory Manual, Ha kOTOpyI0 B JaHHOW 3asBKe cleiaHa cchuika. depMeHTaTUBHBIC
PEaKIy U CII0COOBI OYUCTKH MOTYT OBITh peaTn30BaHbl B COOTBETCTBHU CO CHEIU(DUKAIIMSIMH POU3BOIUTEI,
Kak OOBIYHO JeNlaeTcs B JaHHOH 007acTH, WIIM KaK OMMCAHO B AaHHOM 3asBKe. Ecnu He ciemaHsl cienuaisHbIe
OTOBOPKH, HOMEHKJIATYpa, UCTIOJIb30BAaHHAS B CBSI3H C JJa0OPATOPHBIMHU MPOIEAYPAMH H CITIOCOOaMHU aHAJIMTHIC-
CKON XMMHH, CHHTETHYECKOW OPTaHMYECKON XVUMHH, ¥ MEIUIIMHCKON U (papMareBTUIECKON XUMHH, OMUCAaHHBI-
MU 3/I€Ch, XOPOIIO U3BECTHA U OOBIYHO MPUMCHSCTCS B JaHHOH oOmactu. CTaHTapTHBIC CIIOCOOBI MOTYT OBITH
UCIIOJIb30BaHbI JIISl XMMHUYCCKOTO CHHTE3a, XUMUYECKOTO aHamu3a, (hapMaleBTHUSCKUX TpPEnapaToB U UX CO-
CTaBIICHUSI, Y TOCTABKH; U JICUCHHS MAI[ICHTOB.

ITocne nonyuenus FGF21 MyTaHTHBIX MONUIENTUIOB, KOTOPBIE HE COAEPKAT LINCTEUHOB, HAXOAAIIUXCS B
nonunenTuaHoi nocnenosarenbHoctd FGF21 aukoro tuma, HO BMECTO 3TOTO BKIIIOYAIOT BBEACHHBIN callT npu-
COCJIMHCHUS TIOJIMMEpPa W, IPU HEOOXOTUMOCTH, OJHY HIH HECKOJIEKO JOTOJTHHUTCIBHBIX MYTAIlMd, OHH MOTYT
OBITh XMMHUYECKH MOIU(PHUIMPOBAHBI IIyTeM MPHUCOCIMHEHUS MMOJIMMepa, KaK OIHMCAaHO B MpUMepe 9 TaHHOM 3a-
SIBKHL.

6. "CBs3aHHBIC MOJICKYJIBI".

B emie ogHOM acriekTe HACTOAIIETO M300peTeHHs 'CBs3aHHAsS MOJEKYJa' MOXKET OBITh IMONyYeHa, Kak
31ech onucano. "CBs3aHHas MoJeKyna' mpeAcTaBisieT coboit Moliekyiry, Bkitodaronyto nsa FGF21 nomunen-
THJQ, CBSA3aHHBIX JMHKEPHON Moyekynoi. [Tyrem coennuaenus neyx FGF21 nonmumentumoB 3¢ ¢eKkTUBHBIN Tie-
PHOJ TIOTypacaia ¥ akTHBHOCTD "CBSI3aHHOM MOJICKYIIBI" MOTYT OBITh PacIIUPEHBI 32 PAMKH IIEPHUO0/Ia TIOTypac-
nmajga u akTuBHocTH oTaeiabHoro FGF21 momunentuaa.

"CBsi3aHHas1 MOJIEKyJa" HACTOSIIEro n3o0peTeHus BKIovaeT JuHkep u n8a FGF21 momumenTnaa, xoro-
phIe MOTYT MPEACTaBIATh c000#t 1Ba mpupoanbix FGF21 nonumenTuaa, B KOTOphIe MyTaIllUi HE BBOJAWINCE, JIBa
FGF21 MyTaHTHBIX NOJUNENTHIA, UMEIOUINX CAUT NpucoeInHeHus JuHKepa, BBeaeHHbId B FGF21 nomunenTu-
IIbI, Wi KoMOuHaIms ogHoro npupoaHoro FGF21 nmonumentuna u ogHoro FGF21 myTanTHOTO moJumnenTHaa.
IIpenycmoTpeHsl Takke "CBS3aHHBIE MOJICKYJIBI", BKITIOYAIONIHE M0 MeHbIned Mepe onuH FGF21 momumenTun,
MMEIOIIUI CalT MPHUCOSTUHEHNS HETPUPOJHOTO JIMHKEpA W ONHY WM HECKOJIBKO JOMOJHHUTENBHBIX MYTAIlHi,
YTO COCTABJIACT €IIe OJWMH acleKT JaHHOTO n300pereHus. Takum oOpa3om, Takue "CBA3aHHBIC MOJICKYJIBI" MOTYT
BKIIIOYATh MYTaIlMIO, KOTOpas o0pa3yeT CalT Uil MPUCOSANHEHHUS MOJIEKYIIBI IMHKEepa, TakXKe KaK U eIIe OTHY
MYTAIHIO TSl PUAAHMS €IIIe OJJHOTO KeJIATEIbHOTO CBOMCTBA YKa3aHHOH "CBsI3aHHON MoJIeKyie".

HUcnonb3yeMslii 31eck TepMUH "calliT mprcOeANHEHUs JIMHKepa" 03HAaYaeT NPUPOIHYIO WIM HEMPUPOIHYIO
AMHUHOKHUCIIOTY, UMEIOIIYIO (YHKIIMOHAIBHYO TPYIITY, ¢ KOTOPOI MOXKET OBITH aCCOIMUPOBAH JIMHKEP. B oqHOM
MpUMEpe CalT MPUCOCIUHCHUS JIMHKEPa MPEACTABISICT cO00M 0CTAaTOK, COACPKAIINN THOIOBYIO TPYIIY, KOTO-
past MoXeT OBITh acCOIIMMpPOBaHa ¢ MoJieKyJ1oit 101

6.A. FGF21 nonunenTuasl B "cBsi3aHHON MoJleKye".

Korpa "cBsizanHas monekyna" BkimouaeT aBa FGF21 myranTHeix nonunentuna, ganuele FGF21 myrtant-
HBIE TIOJMIIENITHIBI MOTYT BKIIIOYATh OJUH WJIM HECKOJBKO MYTaHTOB, BBEIECHHBIX B 3Ty IMOCIEIOBATEIHHOCTS,
HO HET HEOOXOANMOCTH B TOM, YTOOBI 3TH MYTallMH HAXOMIINCH B TOM K€ CAMOM aMHHOKHCIIOTHOM TOJIOKCHHUN
B Kax7oM n3 FGF21 mytanTHbeIX omunentuioB. Hanmpumep, ecnu "cBs3annas mosiekyna" Bmodaet aBa FGF21
MYTAaHTHBIX moyiarienTuaa, oqua FGF21 MyranTHbIH noaunentun MoxkeT coaepxarbh H125C myranuio, koTopas
MOXKET 00pa30BBIBATh TOUKY NMPHUCOCIWHEHUS I MOJICKYJIbI TuHKepa. Hamportus, apyroit FGF21 myranTHBIH
TOJIUIICTITHT MOKET COACPIKATh MYTAIMIO B TIOJ0KEHUH, OTIIMIHOM OT H125, 94TO MOXET CIYKHUTh TOYKOH MPH-
COCJIMHCHUS JIJIS JIMHKEPA, CBSA3BIBAIOIICTO BMecTe NaHHbIe nBa FGF21 myranTHbeIX moswmmentuaa. [Jaxke eciu
ucnonb3yrores oauH wik aBa FGF21 MyTaHTHBIX MOMWIENTHAA, JIMHKEP MOXET OBITh MPUCOCIMHEH K N-
TepMuHANTEHOMY KoHIy FGF21 MyTaHTHOrO monmunenTtuaa; Heo0s3aTeIbHO, YTOOBI UCIIOIb30BAINCH BBEACHHBIC
TOYKH MPUCOECTUHEHHUSI.

Korga "cBa3anHas Monekyna" BKIouaeT OquH uiH Asa npupoasneix FGF21 nomunenrtuna, MMHKEp MOXKET
ObITh MpucoenuHeH B Touke FGF21 monmmenTtuaa, KoTopas OTBeUaeT XUMUH NpucoeanHeHns. Hanpumep, npu-
poaHbIe TUCYTb(GUAHBIE CBI3U MOTYT OBITH BOCCTAHOBIJICHBI, W IUCTCHHOBBIE OCTaTKHA MOTYT CITY>KUTh TOUKaAMH
MPUCOEIMHEHHUS IS JIMHKepa, Takoro kak [IOI. B mpyrom BapmanTe, TMHKEpP MOXXET OBITH MPHUCOCIHHEH K
FGF21 nonunentuay B N-KOHIIE WIIM Ha JTU3UHOBBIX OOKOBBIX IETISX.

Omua win o6a FGF21 mMyTaHTHBIX mosHIienTyAa "CBA3aHHONH MOJIEKYJbI" MOTYT BKIIIOYATh YCEUCHHBIN
FGF21 myranTtabii nosmnentua. Kak omucano 3aech, ycedeHHbI FGF21 MyTaHTHBINM MOJIATIETITHT MOXKET OBITH
MOJYYCH ITyTEeM yIalleHHs JFOOOTO KOJMYECTBA OCTATKOB Kak Ha N-koHie, C-koHIE, Tak U Ha oboux N- u C-
KOHIIaX.

"CBsi3aHHBIE MOJIEKYJIBI" MOTYT TaKke BKIo4YaTh oquH wim oda FGF21 nmonunenTuaa, koTopslie cogepkar
MYTAI[MI0 B MOJHUICITUIHOW MOCIEOBATEIIEHOCTH, KOTOPAass MOXKET U HE OBITh MPEAINOYTUTCIFHON KaK CauT
MPUCOEANHEHUS JTUHKEPA, HO BMECTO 3TOTO MOKET NMPUIABAaTh HEKOTOPOE APYroe KejlaTeIbHoe CBOMCTBO JaH-
HOHM "cBsi3aHHOW Mosekyie". TakuM oOpa3zoM, "CBSI3aHHBIE MOJICKYJIBI", BKJIIOYAIOMINE OIWH MJIM HECKOJIBKO
FGF21 MyTaHTHBIX TOJUTIIETITHIOB C MyTalel, MpUIaroNie HeoOX0AUMOe CBOMCTBO "CBSI3aHHOW MOJIEKyJe",
COCTABIIAIOT €IIle OJWH acCIeKT HACTOSIIETO H300pETeHNUSI.

-13 -



041758

AKTHBHOCTSG "CBSI3aHHBIX MOJICKYJ" MOXKET OBITh POAHATH3UPOBAHA PA3TUYHBIMU CIIOCOOAMH, HATIPUMED,
¢ ucrnosik3oBanueM in vitro ELK-mornudepasnoit mpobsl, kak onucano 31eck B npumepe 10.

AKTHBHOCTS "CBSI3aHHBIX MOJICKYJI" HACTOSIIETO N300pETEHUS MOKET OBITh TaKXKe OIEHEHa in Vivo mpobe,
Takoi Kak Ha ob/ob MbIax, Kak MmokazaHo B mpuMmepe 12. B o0miem, oeHUTh in Vivo aKTHBHOCTH OJHOTO WM
HECKOJBKUX M3 3THX MOJHIICITHIOB MOXHO, BBEJSl HHTPAIIEPUTOHEATIHHO JaHHBIM ITONHIIEITH]] TECTOBOMY JKH-
BOTHOMY. Uepe3 HEKOTOPEIH JKeNaTeNbHBIN PO BPEMEHH WM HECKOJBKO TaKHX MEPHOJOB MOXKET OBITH B3fI-
Ta Mpoba KPOBH, M MOTYT OBITh H3MEPEHBI YPOBHH TTTIOKO3BI B KPOBH.

Kax u mns Bcex FGF21 myrantoB Hactosmiero uzooperenus, FGF21 monumenTtuapl, BKIOYaronye "cBs-
3aHHYIO MOJIEKYIy", KoTopsle MOryT ObITh FGF21 myrantabiMu nonunentuaamu, FGF21 nonunentunamu au-
KOTO THUITa WJIN KOMOHMHAIMEH TOTO U IPyroro, MOTyT, IpH HEOOXOIUMOCTH, BKIIIOYAaTh aMUHOKOHIIEBOI METHO-
HUHOBBIA OCTaTOK, KOTOPBIH MOXET OBITh BBEJCH MYTEM HAIPABICHHOW MYTALMU WM KaK Pe3yJIbTaT OaKTepH-
IBHOTO HKCTIPECCHOHHOTO TpoLecca.

OOBIYHbIE CHIENUATUCTHI B JAHHOHM 00J1acTH, HAallPpHMeEp, 3HaKOMBIE CO CTaHIApTHBIMHU CIIOCOOaMH MOJIEKY-
JSIPHOM OMOJIOTHH, MOTYT IIPUMEHUTD 3TH 3HaHMS, COBMECTHO C HACTOSIIEH 3asIBKOH, JUISl TIOJyYSHHUS ¥ UCIIOJb-
30BaHMA "'CBSA3aHHBIX MOJIEKYJ'" HacTosImero n3ooperenus. CTaHIapTHBIE CITOCOOBI MOTYT OBITh HCIIOIH30BAHBI
st pekomOuHanTHOW JIHK, OMUTOHYKJICOTHIHOTO CHHTE3a, KYJIbTHBHPOBAHUS TKaHEH u TpaHchopmanuu (Ha-
TIPUMeEP, IEKTPOTIOpaIysi, JIUMOPEKINsA); CM., HanpuMep, paboty Sambrook et al., Molecular Cloning: A Labo-
ratory Manual, Ha KOTOpYIO B JaHHOU 3asiBKE c/ieiaHa cChlika. DepMEeHTaTHBHBIC PEaKIH U CIIOCOOBI OUYHUCTKH
MOTYT OBITH PEaTU30BaHBI B COOTBETCTBHHU CO CHEIM(DUKAINIMI IPOU3BOIUTENS, KaK OOBIYHO JeNaeTcs B JaH-
HOW 00JacTH, WM KaK OIMKMCAaHO B MaHHOU 3asBKe. [Iporeccsl as cBs3biBaHus qTuHKepoB ¢ FGF21 monumentn-
JaMu OyIyT 3aBHUCETh OT MPUPOJBI AAaHHOTO JHMHKEpa, HO OHM W3BECTHBI CIICIMAINCTAM B JaHHOH 00JacTH.
[Ipumepsl XUMUU ITPUCOEANHEHHUS TMHKEPOB ONMCAHBI B JJAHHOW 3asBKe. PYKOBOACTBO OTHOCHTENHHO IMOJy4e-
HUA "CBSI3aHHON MOJIEKYJIbI" HACTOSIIET0 N300pETeHNUs IPUBECHO B HACTOSIIEH 3asiBKe, HAIPHMED, B IIpUMepe
9.

Ecnu He cniemaHbl crienpaibHble OTOBOPKH, HOMEHKIIATYpa, WCIOJIB30BaHHAS B CBS3U C JIAOOPATOPHBIMH
MIPOLIEAYPAMH B CITOCOOAMH aHATTUTHIECKOH XWMHH, CHHTETHYECKON OpPraHuvIeCKOW XUMUH, U MEIUIIMHCKON U
(hapMareBTHYECKON XMMHH, OTTMCAHHBIMH 3/1€Ch, XOPOIIIO U3BECTHA M OOBIYHO PUMEHSETCS B JAHHOM 00JIaCTH.
CraHgapTHBIE CTIOCOOBI MOTYT OBITh MCTIOJB30BAHBI JJII XUMHUYIECKOTO CHHTE3a, XUMUIECKOTO aHaln3a, dapma-
[EBTHYECKUX MPETapaToB M UX COCTABJICHUS, U JOCTABKH; U JICUCHHUS ITallNCHTOB.

6.B. JIunkepsl B ""cBA3aHHBIX MOJIEKyIax'.

JIto00ii THHKEP MOXKET OBITh MCIIOJIb30BAH B "'CBSI3aHHOW MOJEKyJe" sl CBSA3bIBaHHUS BMecTe nByX FGF21
MYTaHTHBIX MOJIUMEITAOB. MOJICKYIIBI JIMHKEPA MOTYT OBITh Pa3BETBICHHBIMU MM HEPAa3BETBICHHBIMUA M MO-
ryT OBITH mpucoequHeHbl K FGF21 MyTaHTHOMY MOJNUNENTHAY C UCIOJIB30BAHUEM PA3THYHBIX W3BECTHBIX XH-
MHYECKHX CHOCO0OB, TAaKMX KaK OMMCAHHBIE 37IeCh. XUMHYECKasi CTPYKTYpa JIMHKepa He SBIISIETCSI KpUTHYECKOH,
MIOCKOJIBKY OH CIIY’>KHT, TJIaBHBIM 00pa3oM, crieiicepoM. JlaHHBIN JTMHKEpP MOXET OBITb, HE3aBUCHMO, TAKUM JKE
CaMbIM WJIM OTJIMYHBIM OT JIOOOTO JPYroro JIMHKEpa WM JMHKEPOB, KOTOPBIC MOTYT IPUCYTCTBOBAaTh B "CBS-
3aHHOI Mojekyse" (Hanmpumep, "cBsi3aHHas MoJieKysa', BKiIovatomas Tpu wiu oonee FGF21 myrantoB nosim-
MEeNTHIO0B TUKOTO THIA). B OIHOM BapHaHTE JHHKEP MOXET COCTOSATh U3 aMHHOKHCIOT, CIEIUICHHBIX MEXIY
c000 NeNTUAHBIMHU CBSI3IMHU.

Hexotopbie U3 3THX aMHHOKHCIOT MOTYT OBITh TJIMKO3MIMPOBAHHBIMH, KaK 3TO XOPOIIO W3BECTHO CIIe-
[IHAINCTaM B JTaHHOHU oOsiactu. Hampumep, mone3Hoi TUHKEPHON MOCIIEI0BATEIbHOCTBIO, COCTABIISIONICH CalT
cuammnmupoBanus, sBisieTcs X X,NXyXsG (SEQ ID NO: 5), rae X, X, X4 1 X5 MPEICTaBISAIOT cOO0H, HE3aBH-
CHMO, JTI000}1 aMHHOKHCIIOTHBIN OCTAaTOK. B npyrom BapuaHTe MoseKysa JHHKEpa MOXKET ObITh Mosekyioi [13I
mroboro pa3mepa, Takoro kak 20, 30 wim 40 x/]a.

B BapmaHTaX, B KOTOPBIX MPHUCYTCTBYET MENTUAMIOBHIN JTHHKEp (T.c. 00pa3oBaHHBIN M3 aMHUHOKHCIIOT,
CBSI3aHHBIX IETNITUIHBIMH CBSI3SIMH), €T0O JUIMHA COCTABISICT NPEHMMYLIECTBEHHO OT 1 g0 mpuOnusurensHo 40
AMHMHOKHCIIOTHBIX OCTAaTKOB, Jy4lie oT 1 1o npuoian3nTenbHo 20 aMHHOKHCIIOTHBIX OCTaTKOB M JIyYIIe BCETO OT
1 o mpubam3uTensHo 10 aMUHOKUCIIOTHBIX OCA/IKOB. B 071HOM BapnaHTe aMMHOKHCIIOTHBIE OCTAaTKH B JIMHKEPE
BBIOMPAIOTCS M3 JI000H M3 IBaAIaTH KaHOHMYSCKUX aMHHOKHCIIOT. B pyrom BapnaHTe aMHHOKHCIIOTHBIE OC-
TaTKH B JINHKEPE BBIOMPAIOTCS U3 IIIICTENHA, TIUIMHA, aJlaHWHA, TIPOJIFHA, acTlaparuHa, TITyTaMIHa, W/IITH CepH-
Ha. B eme onHOM BapmaHTe NMENTHIMIOBHINA JTHHKEpP chopMupoBaH U3 OOJNBIIMHCTBA aMHHOKHCIIOT, KOTOPBIE
SBIISTIOTCSI CTEPUYECKH HEOTPAaHMYCHHBIMH, TAKUX KaK TJUIMH, CEpUH WU aJaHUH, CICTICHHBIC MENTHIHON CBS-
3p10. YacTo ObIBaET HEOOXOMUMBIM, YTOOBI TIENTHANIOBEIN JTMHKEP, €CITM OH MPUCYTCTBYET, BEIOMpaICs OBl Ta-
KM 00pa3oM, 9ToOBl N30€kKaTh OBICTPOTO MPOTEOJUTHIECKOTO 000pOTa MPH MUPKYISIHH in vivo. Tak, mpen-
MOYTHTENBHBIC TIENTH IMIIOBBIC JIMHKEPHI BKIFOYAIOT NOMUIIAIUHEL, B yacTHOCTH (Gly)s (SEQ ID NO: 6); (Gly)s
(SEQ ID NO: 7); nomu(Gly-Ala); u nonuananussl. J{pyrue npeamouTHTeNbHbIE TENTHANIOBBIE JIMHKEPbI BKITIO-
garor GGGGS (SEQ ID NO: 8); GGGGSGGGGS (SEQ ID NO: 9); GGGGSGGGGSGGGGSGGGGSGGGGS
(SEQ I'O NO: 10) u mo06ble TMHKEpPHI, HCIOJIB30BaHHBIC B MPEICTABICHHBIX 3/1ech MpuMepax. OIHaKo onucaH-
HBIE 371ECh JTMHKEPHI SBISIOTCS WILTIOCTPATHBHBIMU; JINHKEPHI, KOTOPBIE BXOISIT B 00bEM JAHHOTO M300pETEHHS
MOTYT OBITh TOpa3/0 JJIMHHEE U MOTYT BKIIIOYATh APYTHE OCTATKH.

B BapmanTax "cBS3aHHOW MOJIEKYJBI", BKIIOYAOMINX MENTHIHYIO JTHHKEPHYIO COCTaBISIONIYIO0, KHCIIOT-
HBIE OCTaTKH, HAIIPUMeEp TIIyTaAMUHOBEIH FIJIM aCTIapTaTOBBIM OCTATKH, TOMEIIEHB B aMUHOKHCIIOTHYIO MTOCTIEI0-
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BaTCIPHOCTh JIMHKEPHOW cocTaBistomeii. [IprMepsl BKIFOYAIOT CICAYIONINE MENTUIHBIC IHHKEPHBIC MOCICIO-
BaTCILHOCTH:

GGEGGG (SEQ ID NO: 11);

GGEEEGGG (SEQ ID NO: 12);

GEEEG (SEQ ID NO: 13);

GEEE (SEQ ID NO: 14);

GGDGGG (SEQ ID NO: 15);

GGDDDGG (SEQ ID NO: 16);

GDDDG (SEQ ID NO: 17);

GDDD (SEQ ID NO: 18);

GGGGSDDSDEGSDGEDGGGGS (SEQ ID NO: 19);

WEWEW (SEQ ID NO: 20);

FEFEF (SEQ ID NO: 21);

EEEWWW (SEQ ID NO: 22);

EEEFFF (SEQ ID NO: 23);

WWEEEWW (SEQ ID NO: 24) wmn

FFEEEFF (SEQ ID NO: 25).

B npyrux BapmaHTax MENTUIHBIA JIMHKEp 00pasyeT calT (ochopumupoBanus, HampuMmep XX, Y X3X4G
(SEQ ID NO: 26), tne X, X5, X3 u X4 IPEACTaBIAIOT COO0H, KKIbI HE3aBUCHMO, JTIO00W aMUHOKUCIIOTHBIN
octatok; X;X,SX3X4G (SEQ ID NO: 27), tne X, X;, X3 1 X4 IPEACTaBISAIOT COO0H, KaXIbIii HE3aBUCUMO, JTFO-
601t amuHOKHCTOTHBIN ocTaTok; win X X, TX3X,G (SEQ ID NO: 28), tie X, X,, X3 u Xy IpefCcTaBiIsIOT OO0,
Ka)IbIii HE3aBUCHMO, JTF000¥ aMUHOKHCIIOTHBIA OCTATOK.

B "cBs3anHO#N MoJeKylie" MOTYT TakKe HCIOJIb30BaThCs HEMENTHAHbIE TUHKephl. Hanpumep, aakuibHbIe
muHKepsl, Takue kKak -NH-(CH,);-C(O)-, Tae MokeT ucnosb30Bathest s = 2-20. DTH alKUIIbHBIC JTUHKEPHI MOTYT
OBITh JTOTIONHUTEIHHO 3aMEIICHBI JIF00OH TMPOCTPAHCTBCHHO HEOTPAHUYHMBAIONICH IPYIITON, TAKOW KaK HU3IIHN
ankwn (Hanpumep, C-Cq), HU3mMH arw, rajgored (Hampumep, Cl, Br), CN, NH,, ennn, u T.1.

Jro0oii moaXoAsSImui JTUHKEP MOXET OBITh NPHMEHEH B HACTOSIIEM H300peTeHHUH ISt (OPMHUPOBAHUS
"CBsI3aHHBIX MOJIEKY"'. B ogHOM TpuMepe JMHKEp, MCIONb30BaHHBINA I (opMHUpOBaHUS "CBS3aHHBIX MOJie-
Kyn'", OTIMCAaHHBIX 3/I€Ch, MTPEICTaBIsAET TOMOON(YHKIIMOHABbHBIE Onc-ManenHnMuaHbIe [191 Mostekybl o0mei
CTPYKTYPHI:

X-(CH,CH,0),CH,CH,-X,

rae X mpencTaBIseT co00i rpyniy UMHIa MaJCHHOBOW KUCIOTHL. B mpyrux Bapumantax X MOXKET Ipe.-
CTaBIATH COOO0¥ OpTOMUPHIMIANCYIBGUA, HOoJOaleTAMU, BUHIICYIb(QOH HIH JIFOO0YI0 IPYTYI0 PEaKIIMOHHYIO
COCTaBIIIIONIYI0, KOTOpasi, KaKk U3BECTHO B JJAHHOW 00JNacTH, crienu(uIHa JUIs THOJOBBIX Ipymil. B eme ogHOM
BapHaHTe X MOXKET MPEACTABIATh OO0 aMUHOCTICHH(UICCKYIO PCAKIIMOHHYIO COCTABISIONIYIO, HCIOJIb3ye-
MYIO JUIS CBSI3BIBAHUS JABYX MYTAHTHBIX TIOJIHIICOTHIOB uepe3 N-KOHEIl Wi CO3JaHHYI0 CIIOCO0aMu TeHHOM MH-
JKEHEpUH JIM3WIIbHYIO Tpymmy (cM., Harnpumep, Pasut and Veronese, 2006, "PEGylation of Proteinsas Tailored
Chemistry for Optimized Bioconjugates", Adv. Polym. Sci. 192:95-134).

B eme omHOM BapuaHTe JIMHKEP MOXKET HMETh OOIIYIO CTPYKTYpPY

X-(CH,CH,0),CH,CH,-Y,

rae X 1 Y mpencTaBisioT co0oi pasIiyHbBIe pEeaKIMOHHBIC COCTABIIAIONINE, BRIOPAaHHBIE U3 BBIMICYKa3aH-
HBIX Tpymn. Takoi TuHKep 00ecTeYnT KOHBIOTAINIO Pa3IMIHBIX MYTAHTHBIX HOJHIICIITHIOB C TEHEPAIlUeH CBSI-
3aHHBIX TETEPOUMEPOB WIIH TETEPOOTUTOMEPOB.

B emre omHOM BapuaHTe, JIMHKEP MOXKET MPeAcTaBIsaTh coooit [13I° Monekyiry, KoTopas MOXKET UMETh MO-
nexkynspHeiid Bec oT 1 go 100 x[a, npeaxnoututensuo ot 10 go 50 x/a (nampumep, 10, 20, 30 wim 40 x/la) u
emie 6onee mpenmoututenbHo 20 k/la. I[lenTuaHble THHKEPHI MOTYT OBITH M3MEHCHBI C 00OpPa30BaHUCM IPOU3-
BOJIHBIX TEM JK€ CIIOCOOOM, YTO OITMCAH BBIIIE.

Jpyrue mpuMepbl TOJE3HBIX JTUHKEPOB BKIFOYAIOT aMHHOATHIOKCUITHIOKCU-AIICTUIILHBIC JTMHKEPBI, KaK
OTICAaHO B MeXayHapoaHou myonukanuu No. WO 2006/042151, Ha KOTOpYIO B TaHHOH 3asBKe CellaHa TIoJTHAs
CCBUIKA.

IIpu popmupoBanuu "CBA3aHHONW MOJEKYJIBI" HACTOAIIETO M300pPETEHHS MOTYT OBITH NMPUMEHEHBI CTaH-
JApTHBIE XUMHYECKHE CIOCOOBI sl CBA3BIBaHUS NuHKepa ¢ FGF21 Monekynoi TUKOTO THTA WM MYTaHTHOM
Moutekysiol. KoHKpeTHBIH crmoco0 CBSA3bIBAaHHUS OyJET 3aBUCETh OT CaiiTa MPUCOCTWHEHHS (HampuMmep, aMUHO-
KHCIIOTHBIX OOKOBBIX IIeTe) U MpUpOoabl JaHHOTO JInHKepa. Kornma muakep sBnsetcs [121 Monekymnoi, mpucoe-
JUHCHUE MOXET OBITh JOCTHTHYTO IyTEM NPUMCHEHHUS CTaHIAPTHBIX XMMUYECKHX CIOCOOOB M CBOOOJHOM
CYIb(QTUAPUILHON WIIH aMUHOTPYIIIBI, TAKOW KaK Ha/ICHHBIC Ha [IUCTCHHOBBIX OCTATKaX (KOTOPHIC MOTYT OBITh
BBeZicHbl B FGF21 monmunentuaHyro moCciej0BaTeIbHOCTh C IIOMOIIBIO MYTAllUU HITH MOTYT OBITH MTPUPOIHBIMH)
WY Ha JIM3WHOBOU Tpynme (KoTopas MoxeT ObTh BBeleHa B FGF21 mommnenTtumHyio mocienoBaTeIbHOCTh C
MOMOIIIBI0 MYTAIIMX WITH MOXKET OBITh PUPOIHON), M N-KOHIICBOW aMIHOTPYIIIIC.

7. Xummdeckas momudukarys FGF21 myTtanTtos.

B omHOM 13 acmekToB HacTosmiero n3ooperenuss FGF21 MyTaHTHBIE TTOJUTIENTHABI SBISIOTCS XUMUYECKH
MoaudumpoBaHHbIMU. TepMUH "XUMUYECKH MOTUPUITUPOBAHHBIN" KacaeTcs monunenTuaa (Hanpumep, FGF21
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MYTaHTHBIA NOJMNENTHT), KOTOPBIH ObUT MOAN(HUIMPOBAH IyTEM J00aBICHUS [TOJIMMEPA B OJUH HIIH HECKOJIBKO
caiiToB Ha aTOM nosunentuae. [Ipumeps! xumnuecku MomuduiposaHubix Gopm FGF21 myrantHoro nonunen-
TAa BKIIOYAoT [I21 niaupoBaHHble U TUKO3WIHpoBaHHbIe (opMbl FGF21 MyTaHTHOTO MOJIMTIENTH/A.

Xumudecku MoauduippoBanuble FGF21 MyTaHTHBIE TIOTUNENTHIBI HACTOAIIETO U300PETEHUS MOTYT CO-
JIepKaTh JIIO0OW THIT TIOJMMEPa, BKITIOYAst BOJIOPACTBOPUMEBIE TTOMUMEPHI, Takue Kak [191. Kakaprid u3 wirocT-
PaTUBHBIX MOJIMMEPOB MOXKET OBITh ITOJIUMEPOM TFO00T0 MOJICKYIIPHOTO BECa U MOKET OBITh Pa3BETBICHHBIM
WII HEPa3BETBICHHBIM. KaXkapIit TUIT TTOJTMMEpa UMEET OOBIYHO CPEeTHUN MOJIEKYIISIPHBII BEC OT NPHOITU3UTEINb-
HO 2 1o mpubmmsuTensHo 100 x/la (TepMuH "mpuOIM3UTENBHO" YKa3bIBaeT, UTO B MIpemapaTax BOJAOPACTBOPHMO-
TO HOJIMMEpa HEKOTOPbIE MOJIEKYJIBI UMEIOT OOJIBIINI BEC M HEKOTOPbIE MEHBIINI BEC, YeM yKa3aHHBII MOJIEKY-
JSIpHBIHA Bec). CpeaHuil MONIEKYISIPHBIN BEC KaXKI0TO HOJIMMepa JISKUT NPEATIOYTUTEIBHO B 00J1aCTH PUOIN3H-
tensHO OT 5 10 50 k/la, 6onee npexanoyruTensHo mpudam3uTeabHo ot 10 mo 40 x/la m HambGonee nmpeanoYTH-
TenpHO npubausuTessHo ot 10 1o 20 x/a.

INoxxoadiye BOAOPAaCTBOPUMBIE MOJUMEPHI UM UX CMECH BKJIIOUAIOT, OJHAKO HE OTPAaHUYMBASCh 3TUM,
yrieBo !, nonmaTHieHr ko (I191) (Birtouast popmer [1317, koTopble OBUIN UCIIOIB30BAHbI IS A€pPUBATH3A-
MU TpoTenHoB, BKIo4dass MOHO-(C;-Cjy), aJKOKCH- WM apWIOKCHUITOJHMITHICHTJINKOIL), MOHOMETOKCH-
MO TUIICHTIINKOIIb, AEKCTPaH (Takoi Kak JEeKCTpaH HU3KOTO MOJEKYJISIPHOTO Beca, HampuMep okoso 6 k/la),
LEIJUTI0N03Y, WM APYTHe IOJMMEPHl Ha OCHOBE YIJIEBOJOB, MOJHU(N-BHHIIITHPPOIUIOH )IOIHITUICHIIIUKOIb,
TOMOIIOJIMMEPBI NTPOMMICHTINKOJIS, CONOIMMEPBI NMPONHMICH OKCHIY/3TIWIIEH OKCHAA, MOIMOKCHITHINPOBAHHBIC
HONNOJBI (HapuMep, TIIUIEPHH), U MONMBUHWIOBBIN crupT. Takxke OXBadeHBI HACTOSIIUM H300peTeHHEM Ou-
(yHKIIMOHAJIbHBIE CTPYKTYPUPOBAaHHBIE MOJIEKYJIIBI, KOTOPBIE MOTYT UCIIOJIB30BAThCS [UIS MOTYUCHHSI KOBAJICHT-
HO mpucoeanHeHHbIX FGF21 nmonunmenTuaHBIX MYTaHTHBIX MYyJIbTHUMEPOB. Takike OXBaueHbl HACTOALIMM H30-
operenneM FGF21 MyTaHTBI, KOBAJICHTHO NIPHCOEIMHEHHBIE K ITOJIMCHAIOBOH KUCIIOTE.

B HekoTophIX BapmaHTax Hactosmero u3oopereans FGF21 MyTaHTHBIA MONUNENTHA KOBAJCHTHO MOJIH-
(UIMpOBaH M CONEPKUT OJUH MJIM HECKOJIBKO BOJOPACTBOPUMBIX MOJMMEPOB, BKJIIOYAsl, HO HE OTPaHUYHBAsCh
STHM, NOMMATUWIEHTIHKONb ([IOI), HOMMOKCHATUNEHTTTNKOIb WU MONMUIPONMICHITIMKONb; CM., HAIlpUMep, Ma-
TeHThl CIIIA NoeNe 4640835; 4496689; 4301144; 4670417; 4791192; u 4179337. B HEeKOTOpHIX BapHaHTax Ha-
crostero u3obperenuss FGF21 MyTaHT cofep HUT OAMH WM HECKOJIBKO MOJIMMEPOB, BKIIOYAst, HO HE OTrPaHN4H-
BasICb 3TUM, MOHOMETOKCHUIIOINATUIICHIINKOIIb, JEKCTPaH, [EIUTI0N03Y, APYroi MOJUMEp Ha OCHOBE YIJIEBOJA,
o (N-BHHIIMTHPPOIIHIOH ) TOJIH3 THICHT JIMKOJIb, TOMOIIOJIUMEPHI IPOIMICHITIUKOISA, COMOINMED MOITHUIIPOIIH-
JICH OKCHZ/3THUIICH OKCUAA, TIOJIMOKCUITHIINPOBAHHBIE MOJIHOIIBI, HAIPUMEp TIIHIEPHH), TOJMBUHIIOBBIN CIHPT,
W CMECHU TAaKUX ITOJIUMEPOB.

B emie ogHuX BapnaHTax HAcTOSIIIETO M300PETEHUS MENTH] WIN MPOTEHH MOTYT OBITh KOHBIOTHPOBAHBI C
FGF21 caiir-HanpaBieHHBIM CHOCOOOM, Yepe3 BBIIICYIIOMSHYTBIE OCTATKH, MOJyYeHHBIE CIIOCOO0aMH T'€HHOM
MH)KEHEPUH, ¢ 1IeNbI0 NpuaaTh noaxozsmue cBoiicrBa FGF21 (manpumep, akTHBHOCTB, YCTOHYHBOCTD, CEJICK-
THUBHOCTB). Takum o0pa3om, Hactosimiee n3odperenue oxsarbiBaeT FGF21 mMyraHTHBIE mONMMIENTHIBI, KOHBIO-
THPOBAHHBIE C TE€TEPONPOTENHOM HIIM IFeTepPONENTHOM Ha BBEACHHOM caiiTe mpucoeninHeHus noaumMepa. Ilpu-
MEpBI MOIXOAAIINX MPOTCHHOB BKIIFOYat0T YCA (4ellOBeUECKUIl CHIBOPOTOYHBINH albOYMUH) M aHTHTENA, KOTO-
peie He cBsizbIBatoTcs ¢ FGF21.

7.A. TI3T'mmmpoBannakie FGF21 MyTaHTHBIC TOJUTIENTH B

B HekoTopeix BapmaHTax Hactosimero u3obperenuss FGF21 MyTaHTHBIH MONHMIENTH7 KOBAaJIEHTHO-
mogudummposas 191" cyOpequHuIIaMu. B HEKOTOPBIX BapHaHTax OJWH MM HECKOJIBKO BOJAOPAaCTBOPUMBIX MO-
JMMEpPOB TPHCOCIMHEHbI B OJHOM WM HECKOJBKHMX CIEHU(DUYECKUX MOJOXKEHHIX (Hampumep, B N-KOHIE)
FGF21 mytanTa. B HEKOTOPBIX BapuaHTaxX OAWH UM HECKOJIBKO BOJOPACTBOPUMBIX MOIMMEPOB MIPUCOETUHEHBI
K OJTHOM WJIM HECKOJbKMM OOKOBBIM mensiM FGF21 myTanTa; 5T OOKOBBIE IIETTH MOTYT OBITH NPUPOAHBIMH HIIH
MOT'YT 00pa30BBIBATh KOMIIOHEHT CaliTa MPUCOEIMHEHHUS MoJIUMepa, cQOPMHUPOBAHHOTO COCOOAMH T€HHOM MH-
xkeHepud. B HexoTopeix Bapuantax [IOI" ucnonbs3oBaH i ymydineHUs TepaneBTHueckoi aktuBHocTH FGF21
MYTaHTHOTO monunentuaa. Hekotopsle Takue crocoObl 00cyskaeHsl, Hanpumep, B natente CILIA No. 6133426,
Ha KOTOpPBII B HACTOSAIIEH 3asBKE CIE€NaHa CChLIKA.

B BapmanTax HacTosIero n300peTeHusl, Tae JaHHbIi noaumep seisiercs 101, TIOI rpymnma MokeT UMeTh
Mo00H yIOOHBIN MOJIEKYJISIPHBIA BEC U MOXET OBITh JTUHEHHOHN WM pa3BeTBICHHON. CpenHui MOJCKYJIAPHBINA
Bec maHHoM [IO1" rpymel BapbUpyeTCs MPEATIOYTHTEIRHO Mpruoan3uTeabHo oT 2 10 100 k/la n Gonee mpemmoy-
TUTENBHO TpuOM3uTensHo oT 5 10 50 x/la, Hanpumep 10, 20, 30, 40 wim 50 xda. 131" rpynmsl 00BIYHO TIPH-
coenuHensl kK FGF21 MyTaHTy mocpencTBOM anyIMpOBaHUs MM BOCCTAHOBUTENBHOTO ANKHIMPOBAHUS 4epe3
peakonHyto rpynmy Ha 101" cocTaBmsromeli (Hanpumep, anpaerua, NHS, wim uMug MalenHOBON KHCIIOTHI,
BUHWJICYJIb(OH, aIKWITAJIOTeHU) K peakunoHnHo# rpynne Ha FGF21 myTanTe (HanpuMep, aMHHO WJIH THOJIOBOH
rpy1mme).

Kornma nomumep(s1), npucoeannennsle k FGF21 myrantHOMy nosnmmnenTtuny, npeactasisitor coboii 1101,
[I3I'mmupoBanne FGF21 MyTaHTHOro MOJMIIENTHAA HACTOSIIEr0 M300PETEHHST MOXET OBITH NMPOBEICHO C HC-
MOJIb30BaHUEM 000 U3 peakiuii [I9] miupoBaHus, M3BECTHRIX B JaHHOW oOyacT. Takue peakiuu OMHCAHBI,
Harpumep, B cieayromux padorax: Zalipsky, 1995, Functionalized Poly(ethylene glycol) for Preparation of Bio-
logically Relevant Conjugates, Bioconjugate Chemistry 6:150-165; Francis et al., 1992, Focus on Growth Fac-
tors 3: 4-10; EBpomneiickue matentsl Nos. 0154316 u 0401384 u matentre CIIIA No. 4179337. Hanmpumep, korma
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OCTAaTOK-MUILIEHD SIBJSETCS TU3UHOBBIM OCTATKOM (T.€. OCTATKOM C pEaKUMOHHON amuHOTpymmoi), I3 unupo-
BaHUE MOXKET OBITH MPOBEACHO MOCPESACTBOM PEAKIINHU AIIMIHPOBAHUS WIIH PEAKIUHU aIKWINPOBAHUS C aMUHOPE-
AKIIMOHHOW MOJICKYJIOH MOJIMATIIICHIIIUKONA (WIIM aHAJOTHIHBIM PEAaKIMOHHBIM BOJOPACTBOPHMBIM ITOJIMME-
POM), KaK OIHCaHO 37ech. Il peakiuii alInpoBaHus BEIOPAHHBINA MOJIMMEP MOXKET HMETh OJHY PEaKIIMOHHYIO
3¢upHy0 rpymnmy. s BOCCTaHOBUTEIFHOTO ANKIIUPOBAHNS BBHIOPAHHBIA TOJIMMEP MOXKET MMETh OTACIHHYIO
PEaKIMOHHYIO ANbACTHAHYIO TPYIITy. PeakIMOHHBIM anbIeTHIOM SIBISETCS, HAPUMEpP, MOIUITHIICHIIINKONb
MIPOTIMOHAIBACTHI, KOTOPBIA YCTOWYHB B BoJe, WiH ero MOHO C;-C;y aJKOKCH WIH apUIIOKCH IPOU3BOTHEIE (CM.
nateHT CHIA No. 5252714). Pasnmuunbie peakrnuonusie [I1017 mosmMepsl, akTUBHPOBAaHHBIE PA3IMYHBIMA aMHU-
HOCTICIIM(PHICCKIMH COCTABJISIONIMMHU, TAKKE€ U3BECTHBI OOBIYHBIM CIICIIHATICTAM B JTAHHON OOJIACTH W MOTYT
TaKXke OBITh MPUMEHEHBI, KaK 3TO JUKTYIOT 0OCTOSITEIbCTBA.

B apyrom mpumepe, KOra 0CTaTKOM-MHIICHBIO SBISCTCS IIUCTCHHOBBIA OCTATOK (T.€. OCTATOK C pPeaKIu-
OHHOH cynb(ruapwisHoi rpynmoii), [I3 mmpoBaHre MOKET OBITH OCYILIECTBIEHO ITOCPEICTBOM CTaHIAPTHOM
XMMHU MU MaJCHHOBON KHCIOTHI. JIJI 3TOW peakiuy BHIOPAHHBIA TOJHMEP MOXKET COICPXKATh OIHY WIIH
HECKOJIBKO PEAKIIMOHHBIX MAJICHHUMUIHBIX TPYII WIH IPYTYEO THOJI-PEAKIIMOHHYIO COCTABISIONIYIO, TAKYIO KaK
BUHUJICYIH(POH, OPTOMUPUIMIIUCYIHGUI WK HomoarieTaMuI; CM., HaripuMep, padotsl Pasut & Veronese, 2006,
"PEGylation of Proteins as Tailored Chemistry for Optimized Bioconjugates", Adv. Polym. Sci. 192:95-134;
Zalipsky, 1995, "Functionalized Poly(ethylene glycol) for Preparation of Biologically Relevant Conjugates",
Bioconjugate Chemistry 6:150-165 u Hermanson, Bioconjugate Techniques, 2™ Ed., Academic Press, 2008, Ha
KaXXIIyI0 U3 KOTOPHIX B JaHHOW 3asBKE C/IEaHa CCHUIKA.

B HEeKOTOpBIX BapHaHTaX HACTOSIIETO M300pPETeHHUS IMONIe3Has cTparterus i npucoeauaenus [10I rpyn-
nel kK FGF21 myranty Bkitodaer oObeAMHEHHE MOCPEACTBOM O0pa3oBaHMs KOHBIOTATHOW CBS3M B pacTBOpE
FGF21 myranra u [I91" cocraBnsromei, kKaxIplii HECET CHEIMAIbHYI0 (PYHKIIMOHAIBHYIO TPYIITY, KOTOpas pe-
aKIMOHHA 10 OTHOLEHMIO K Apyroi. FGF21 myTaHT ABIsieTca "npeABapUTEIbHO aKTUBUPOBAHHBIM" COOTBETCT-
BYIOIICH (YHKIMOHATBHOM rpynmoii Ha crienuduyaeckoM caiire. [IpeamecTBeHHUKY MOANAIOTCS OYHCTKE U TIOJ-
HOCTBIO XapakTepu3yroTcs nepen pearupoBanueM ¢ [I91 cocrapnsromeit. CuuuBanue FGF21 myrtanta u [19T
O0OBITHO UMEET MECTO B BOJIHOM (pa3e M MOXKET JIETKO KOHTpoJMpoBaThes crmocoboMm SDS-PAGE (cwm. Beimme) winu
AHATMTUIECKOW BBHICOKOI(DPEKTUBHON KUIAKOCTHON Xpomarorpaduu ¢ oOpatHou (azoit. I[ToapoOHbIA aHATH3
MOJKET OBITh NMPOBEICH CIIOCOOOM MENTHAHOTO KapTUPOBAaHWS HAa OCHOBE XHIKOCTHOW XpomaTorpaduu-macc-
CHEKTPOCKOTIHH.

7.B. Tlonucaxapuaasie FGF21 MyTaHTHBIC TOJHITSTITHIBI.

[Monucaxapuaable TOJTUMEPHI TIPEICTABISIOT COOOH APYTrod THI BOJOPACTBOPUMOTO TOJMMEpa, KOTOPHIH
MOXeET OBITh MCHOJIb30BaH [yl Moaudukanuu nporenHa. Takum obpazom, FGF21 MyTaHTHBIE MOJIUIIENTHIBI
HACTOSIIETO U300PETCHHS MOTYT OBITH MPUCOCTUHEHBI K TIOJIHCAXAPUIHOMY TTOJIUMEPY, H 3TO COCTABISICT BapH-
AHTHI JaHHOTO M300peTeHus. Tak, co3JaHHBIA CrIOCOOAMU TeHHON WHXKCHEPUH CalT MPUCOCTUHCHUS HETPUPOI-
Horo nonuMepa B FGF21 MyTaHTHOM MOJIMIIENITHAEC MOKET BKJIIOYATh OCTATOK, K KOTOPOMY MPHUCOCTUHEH TOJIH-
caxapul. JleKcTpaHbBI MPEACTABIIOT COOON TONMHCAXapUIHBbIC TOIUMEPEI, COCTOSIIUE U3 OTACIBHBIX CYObeIH-
HUII TJFOKO3BI, KOTOPEIC CBsI3aHBI MIPEUMYIIECTBEHHO anbda 1-6 ces3simu. CaM IEKCTpaH UMEET pa3iImIHBIC MO-
JIEKyJSIpHBIC Beca B IIMPOKOM OONACTH ¥ JIETKOJOCTYTIEH B BUJIE BEIIECTBA C MOJICKYJIIPHBIM BECOM HPHOIIHI3H-
tenbHO 0T 1 o 70 x/la. JlekcTpaH SBISETCS MOIXOISAIINAM BOJOPACTBOPHUMBIM ITOJIMMEPOM JUIS UCTIOIE30BAaHI B
KaueCcTBE HAIOJHUTENSI KaK caMoro 1o cebe WiIM B KOMOMHAIMK C JPYTHM HamnoJgHUTeNleM (Hanmpumep, Fc); cM.,
HampuMep, MexayHapoaHyto myommkamuio No. WO 96/11953. Coobmaetcst 06 HCIONB30BaHUM JCKCTpaHa,
KOHBIOTHPOBAHHOTO C TEPANEBTHUCCKUMH WM JAUATHOCTUICCKHUMH WMMYHOTIIOOYIHHAMH; CM., HallpUMeEp, €B-
poreiickyro naTeHTHyo myonukanuio No. 0315456, Ha koTOpy!o 311ech caenana cebuika. Hacrosimee nzo0pere-
HHUE TaK:KE OXBATHIBACT HCIIOJIB30BAHUE JCKCTPaHA C MOJICKYIIIPHBIMH BeCaMU B 007aCTH OT NMPHOIHU3UTEIBHO 1
Jo mpudnusuTensHo 20 k/la.

7.C. Crioco6sl xumuaeckoro Mmoanduuuposanust FGF21 MyTaHTHOTO NMoJIMnenTuia.

B ob6mem, xumudeckas Moaudukanus (Hampumep, [131 uirpoBanue Witk MIMKO3WINPOBAHKIE) MOXKET OBITH
OCYIIECTBIICHA MIPH JTII0OOM TOAXOMIAIIEM YCIOBHH, KOTOPOE MCHOJIb3YETCs IPH PEaklny NPOTEHHA C aKTUBHPO-
BaHHOHM MoJMMEpHON Mosekymoi. CrocoObl ToMydeHus] XuMudeckun MoaudunupoBanHbix FGF21 mMyTaHTHBIX
TIOJIMIICTITHIOB OOBIYHO BKJIFOYAIOT CTAgWM: (2) peakIiy JAaHHOTO TOJNHIIENTHAA C aKTHBHPOBAHHOHN MOJIMMEp-
HOW MOJICKYJIOW (TaKo# Kak peakIMOHHBINA 3QUp, MU MAJIEHHOBOW KHUCIOTHI WIIA aJIbJICTHIHAS ITPOU3BOTHAS
JTAHHOW TIOJIMMEPHON MOJIEKYJIBI) MPH YCIOBUAX, MPU KOTOPHIX FGF21 MyTaHTHBIA MOJUTIENTH CTAHOBHTCS
MPHUCOCTMHEHHBIM K OJHOM MIIM HECKOJNBKHM MOJIEKyJIaM HoiuMepa, U (0) moxydeHus npoaykToB peakuud. Or-
TUMAaJIbHBIE YCIIOBHS pEeakIiy OyIyT ONpenensThCsa, UCXOAS M3 M3BECTHBIX IapaMeTpoB W HEOOXOAWMOTO pe-
3ynbraTa. Hampumep, yem OoJIbIe OTHOIICHHE MOJICKYJ MOJMMEpa K MPOTEHHY, TeM OOJIbIIIE MPOICHT MPHCOC-
JUHEHHBIX MOJICKYN ToIuMepa. B 0HOM BapuaHTE HACTOSIIETO U300PCTCHUS XUMUICCKH MOTU(DUITIPOBAHHBIC
FGF21 myTtaHTHBIC TOJIHUIIEOTHIBI MOTYT HMETh CUHCTBECHHYIO TOJIMMEPHYIO MOJICKYITy B aMHHOKOHIIC, TOT/Ia
Kak B Apyrux Bapuantax FGF21 myTaHTHbBIN MONUNENTUA MOKET UMETh JIBa WA HECKOJIBKO MOJIHMEPOB, acCco-
IIUMPOBAHHBIX C TTIABHOMW TOCIIECI0BATEILHOCTBIO, HAIPUMED OJWH MoJiuMep B N-KOHIIE TAaHHOTO MOJUICITHAA U
BTOpOW B IpyroMm ocratke moymmnentuaa. Kak amprepHatuBa, FGF21 myTaHT MoXeT UMeTh J1Ba WU OoJiee TMo-
JIFMEpa, aCCOIMMPOBAHHBIX B IBYX Pa3HBIX OCTATKaX B TIIABHOH ITOCIIEIOBATEIFHOCTH, HO HE B N-KOHIIE.

B o6mem, ycinoBus, KOTOpEIE MOTYT OBITH CMSTYECHBI WIIM MOAYIHUPOBAHBI IyTEM MPUMEHEHUS XHMUIECKH

-17 -



041758

MoupuimpoBaHHblX FGF21 MyTaHTHBIX MOJHMIIENTHAOB HACTOSLIETO HM300pETEHMS, BKIIOYAIOT ONMCAHHBIE
3nechk st npupogHoro FGF21 monmmentuna. Oanako xuMuuecku Monuduimposanubie FGF21 myranTHbIe
TOJIAIICTITH/IBI, PACKPBITHIE 371€Ch, MOTYT MMETh JOTIOTHUTEFHBIC aKTUBHOCTH, TAKUE KaK YBEIHMUCHHBIH MEPUO.T
nosrypacmana, B cpapHernn ¢ FGF21 nukoro tuma u FGF21 myrantamu.

8. TepaneBTndeckue kommnozumuu FGF21 MyTaHTOB WX HCITOIb30BaHHUE.

TepaneBTruueckre KOMITO3HUIINH, BKIodaomue FGF21 MyTaHTHBIE MONMHAIIENITHIB, TOAMMAIAIOT IO PAMKH
HACTOAIIETO M300PETeHUS W CIICIUANIBHO TPEAYCMOTPEHBI B CBETE HMIACHTH(PHUKAIIMU "CBS3aHHBIX MOJIEKYN",
FGF21 MyTaHTHBIX MOJUMENTHAOB U XUMUIeckn MoaudumupoBaHHbIX FGF21 MyTaHTHBIX MOJMIIENTHIOB, KO-
TOpBIE MPOSIBISIIOT YJIy4IIEHHbIE CBOMCTBA. Takue TepaneBTUUCCKHE KOMIO3WIMU M3 "CBS3aHHBIX MOJICKYT",
FGF21 MyTaHTHBIX MONUIENTHAOB U XUMUYCCKH MOIu(uIpoBaHHBIX FGF21 MyTaHTHBIX MOJUICITHIOB MO-
TYT BKJIIOYATh TepareBTHYeCcKH 3 dekTrBHOE KommuecTBO "cBs3aHHbIX MoieKy:l", FGF21 MyTanTHbIX nonumern-
THJIOB WM XUMHYEeCKH MoanunrpoBaHHbIX FGF21 MyTaHTHBIX MOJIHMIENTHIOB, KOTOPBIE MOTYT OBITH XUMHYE-
CKH MOAN(HUIMPOBAHBI, B cMecu ¢ (hapManeBTHIECKH WIN (U3HOJIOTHYECKH MPUEMIIEMbIM KOMITO3UIIHOHHBIM
areHTOM, BEIOPaHHBIM JJIsl COOTBETCTBHUS CO CIIOCOOOM HCIIOJIb30BaHMS.

[IpuemieMble KOMITO3UIIMOHHBIE MATEPHANBI SBISAIOTCA MPEANOYTUTEIHHO HETOKCHYHBIMHA JUIS PEIUITHEH-
TOB TIPH UCTIOJIB3YEMBIX 103aX M KOHIICHTPAIUSX.

Jannas dapmareBTrdeckas KOMIO3HINS MOXKET COAEPKaTh KOMIIO3UIIMOHHBIE MaTepHaibl I MOaAn(pH-
[IUPOBAHNS, TIOAJCPKAHNSA MM COXpaHECHHMs, HarpuMep, pH, ocMOTHYECKOTo NaBiIeHUs, BSI3KOCTH, MPO3PATHO-
CTH, IBETa, M30TOHWYHOCTH, 3alaxa, CTEPIIBHOCTH, CTA0OMIBHOCTH, CKOPOCTH PACTBOPCHHUS FUIM BBIICIICHUS,
abcopOImy WK MIPOHUKHOBEHUS TaHHON KOMITO3UIHH. [loaxoasmire KOMIO3HIIMOHHBIE MaTepHaIIbl BKIIFOYAIOT,
HO HE OTpaHMYMBAsICh ITUM, aMHHOKHCIIOTH (TaKue Kak TIIMIMH, TIIyTaMHH, acllaparvH, apruHUH WIN JIN3UH),
MPOTUBOMHUKPOOHBIE BEIECTBA, AHTUOKCHIAHTHI (Takue Kak acKOpOMHOBasi KHCIIOTA, CYIb(GUT HATPUS WIH OHU-
cynbut Hatpus), Oydeps! (Takue kak Oopar, 6ukapoonar, Tris-HCI, murparsl, dochaTs! i npyrue opranu-
YecKue KUCIIOTHI), HAITOJHUTENH (TaKie Kak MAaHHUT WM TJIMIHH), XeJ1aToo0pa3yroniie areHThl (Takue Kak 3TH-
nenanamuHTeTpaykcycHas kucnora (DTK), kommiekcooOpazoBareny (Takue Kak KO(GEHH, MOIMBUHIIIIHPPO-
IUI0H, OeTa-IMKIOACKCTPHH WM THAPOKCHIIPOITMI-0eTa-IIUKIOAeKCTPHH, MOHOCAXapHUIBl, TUCAXapUAbl U JpPY-
THE yIIIeBOAbI (TaKue KaK TIIF0K03a, MAaHHO3a WITH JeKCTPUHBI), IPOTEHHBI (TaKue KaK CHIBOPOTOYHBINA albOyMUH,
JKENTATHH WM MMMYHOTJIOOYJIMHBI), KPaCHTENH, apoMaTH3aTOPhl M pa30aBUTENH, dMYIbCH()UKATOPHI, THIPO-
(unbHBIE TTONMUMEPHI (TaKue KaK MONMUBHHUIITUPPOIUINH), TOJUIECTITHAB HU3KOTO MOJISKYIJISIPHOTO Beca, Coje-
obpasyromue MPOTUBOMOHBI (TaKhe KaK HATPHii), KOHCEPBAHTHI (TakWe Kak OCH3AJIKOHUU XJOpuI, OeH30HHas
KHCJIOTA, CANMIIIIIOBAs KUCIIOTa, TUMEpOcal, (DeHETHIOBBIA CITUPT, METWINapadeH, MPOMIapadbeH, XJIopTreK-
CHJIVH, COPOMHOBAsI KUCJIOTa WM MEPEKHCh BOJOPO/IA), PACTBOPUTENH (TaKne KaK TIIMLEPUH, IPOITMICHIJINKOIb
WY TIOJIMATUIICHIJIMKOJI), CaXapHble CIIMPTHI (TaKue Kak MaHHHUT WA COPOUT), CyCIEHANPYIOLINE areHTHI, 10-
BEPXHOCTHO-aKTHBHBIE BEIECTBA WJIM CMAuMBAlOIIMe areHTHl (Takue Kak runoponuku; I10I7; copburanoBble
3¢upsl; monucopbaTel, Takue Kak mojucopdar 20 wiu nomucop6at 80; TPUTOH; TPOMETAMUH; JELUTHH; XOJe-
CTEpPHMH WJIM THJIOKCANaj), areHThl, YCHIMBAIOIIME CTAOMIBHOCTh (TaKHMe KakK caxapo3a WIM COpOWT), areHTHI-
YCWINTETH TOHYca (TaKue Kak TaJOreHHABI MIEIOYHBIX METAJUIOB - MIPEANOYTHTELHO HATPUH MM Kalui XJo-
PHJI - HITH MAaHHUT COPOWT), HOCUTEH, pa30aBUTEH, HATIOJHUTEIHN W/WIH (papMaIieBTUIECKUE aIbIOBAHTHI (CM.,
HanpuMep, Remington's Pharmaceutical Sciences (18th Ed., A.R. Gennaro, ed., Mack Publishing Company
1990), u mociieayromue U3JaHus 3TON KHUTH, Ha KOTOPHIE B TaHHOW 3asBKe CeJIaHa CChIIKA).

OnTtuManbHas dapMareBTHIeCKass KOMIO3HIUS OyIeT OMPEAeTATHCS ONMBITHBIM CIICIIHATINCTOM B 3aBHCH-
MOCTH OT, HaIlpuUMep, MIPEANoIaracMoil CXeMbl HCIIONB30BaHUsA, (PopMaTa JOCTaBKH M HEOOXOIUMOM NO3HI (CM.,
Harpumep, paboty Remington's Pharmaceutical Science). Takue KOMIO3HIMM MOTYT BIHATH Ha (U3MUYECKOE
COCTOSIHHE, CTaOMIBHOCTB, CKOPOCTH N Vivo BBIAEICHUS M CKOPOCTH in Vivo KIIMpeHca "cBI3aHHOH MOJIEKYJIbI",
FGF21 myrantHOrOo monumnentiaa (KOTOPHIH MOXET OBITh yCEUYEHHBIM, KAIMUPOBAHHBIM WiIH C-TepMHUHAJIbHO
MYTHPOBaHHBIM) WJIM XUMHYeckH Mo uduimpoBanHoro FGF21 MmyTanTHOrO nonunenTuia.

OCHOBHO HOCHTENb B (papMalieBTUUECKOH KOMITO3UIIMU MOKET OBITH BOJHBIM MIJIM HEBOJHBIM IO CBOCH
npupoje. Harpumep, moaxoasiuM HOCUTENEM IS HHBEKIIMA MOXKET OBITh BOAA, (PH3MOJIOTHYECKUH COJIEBOM
pacTBOp WM UCKYCCTBEHHAS IIepeOpOCIMHANBHAS )KUIKOCTD, TOTIOJIHEHHAS, BO3MOXKHO, JPYTUMH MaTepHallaMH,
OOBITHBIMH B KOMITO3HMIIUAX JUTSI TAPEHTEPATHLHOTO UCTIONB30BaHus. HelTpanbHeIil Oy(hepHbIH coleBOH pacTBOp
WIIA COJIEBOM pacTBOpP, CMEUIAHHBIA C CHBIBOPOTOYHBIM aJbOyMHUHOM, CIYXAaT TOTIOJHUTEIHHBIMH WILTFOCTPATHB-
HBIMH HOCHTEJISIMH. Jlpyrue WITIOCTpaTHBHBIE (hapMaleBTHUYECKHEe KOMITO3UITMH BKIOYArOT Tris Oydep ¢ pH
npubmmsuTensHo 7,0-8,5, wim anerataeiii Oydep ¢ BenmuumHON pH oxono 4,0-5,5, KOTOPBIA AOMOJHUTEIHHO
MOJKET COAepKaTh COPOUT WIIM TOAXOIAIINI 3aMECTHTENb. B OHOM BapHaHTEe HACTOSIIETO M300pETCHUS KOM-
MO3HIIMHU C IPUMECHEHUEM "cBsi3aHHON MoJekynbl", FGF21 MyTaHTHOTO MOMUNENTHAA U XUMUYCCKH MOTUDUIIH-
poBanHoro FGF21 MyTaHTHOTO HOJIMIIENTHAA MOTYT OBITH MPUTOTOBJICHBI JJIsl XPAHEHHMS ITyTEeM CMEIICHHS BbI-
OpaHHON KOMIIO3UIIMHU, KOTOpasi UMeeT TpeOyeMyIO CTENIEHb YUCTOTHI, C IOMIOIHUTEIbHBIMU KOMITIO3UIIHOHHBIMH
arenramu (Remington's Pharmaceutical Sciences, supra) B ¢opme 1H0oQHUIN30BaHHON JENEMIKH WIN BOIHOTO
pactBopa. Kpome Toro, "cBsizanHast Mosnekyna", FGF21 MyTaHTHBIH NMOJIMIIENTHA U XUMHYECKH MOAUGHUINPO-
BauHbIH FGF21 MyTaHTHBIH NOMMOENTHIHBIN TPOILYKT MOTYT OBITH COCTAaBIICHBI B BU/IE JIMO(UIIN3ATaA C HCIIOJb-
30BaHHEM COOTBETCTBYIOIIUX HAIIOIHUTENCH, TAKIX KaK caxapo3a.

dapmaneBTHIECKHE KOMITO3UIIMH HACTOSIIEr0 M300peTeHHsI MOTYT OBITH BHIOpAHBI I MapeHTepaTbHON
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JnoctaBkd. Kak anpTepHaTHBa, JaHHBIE KOMIIO3WUIIMKM MOTYT OBITH BBIOpAHBI ISl MHTAIALUK WIN JUIS JOCTABKU
Yyepe3 MUIEBAPUTENBLHBIN TPAKT, HANIpUMep, nepopaibHo. [Ipurorosienue Takux (GapMaleBTHYECKH TpHeMIIe-
MBIX KOMIIO3UIIMH HAXOANTCA B NIPeJeax HaBBIKOB CIECLHAIICTOB B JaHHOW 00JIacTH.

KoMITOHEHTBI KOMIIO3HINH MPUCYTCTBYIOT B KOHIEHTPALUSIX, KOTOPbIE IPHEMIIEMBI ISl JTOKAILHOTO HC-
nons3oBanus. Hanpumep, Oydepsl ncmonb3yoTest Ui MoAfepKaHus JaHHOW KOMITO3MIMK TpH (pusnomornye-
ckoM ypoBHe pH min nipu Heckosbko 6oniee HU3koM pH, 00braHO, B 06macTi pH npuOimM3uTensHo oT 5 10 8.

Korma mpemycMoTpeHO NHapeHTepalbHOE HCIIOJIB30BAaHKE, JAHHBIC TEPANEBTHICCKUE KOMIIOZULIUHU JUIA
NPUMEHEHUS B HACTOSIIEM H300pPETEHUH MOTYT OBITh B (JOPME alMpOTEHHOTO, MapeHTEPaIbHO MPHUEMIIEMOTO,
BOJIHOTO PAacTBOPA, BKIFOUAIOIET0 HeoOXoauMble "cBsa3aHHyto Mojekyy", FGF21 MyTaHTHBII NOIMNENTH HITH
xuMmuuaeckn MogudumpoBanuelii FGF21 myranTHBIN nomunenTry B apManeBTHIECKH IPHEMIIEMOM HOCHUTEIIE.
Oco0eHHO TTPUEMIIEMBIM HOCHUTEJIEM IS MTApEHTEPaTbHONH WHBEKIMH SBISIETCS CTepUIIbHAs TUCTHILIHPOBAHHAS
BOJIa, B KOTOPO#i ""cBs3aHHas Monekyia", FGF21 MyTaHTHBIH TONMMNENTH] HIM XUMHYECKH MOU(QUIIUPOBAHHBIH
FGF21 MyTanTHBIH mOJUIEnTHa 0o0pa3yloT CTEPHIbHBINH, N30TOHMYECKHH PacTBOpP, COXpaHSIEMBIH COOTBETCT-
BylomuM oOpa3oM. Emne oquH mpenapaT MOXKeT BKIIFOYaTh KOMITO3HMIIMIO HEOOXOJMMOW MOJIEKYJIBI C areHTOM,
TaKUM KaK HHBEKTHPYEMbIC MUKPOCGhEPHI, TOABEPKEHHBIE OMOErpaaliii YacTHIIbI, TIOJIMMEPHBIE COSIUHEHUS
(Takue Kak MOJMMOJIOYHAS KUCIIOTA WX HOJIUTIINKOJIEBAst KUCJIOTa), OYCHHKH HIIM JIMTIOCOMBI, KOTOPBIE BBOAAT-
Csl ZIsl KOHTPOJIUPYEMOTO U NPOJIOHTMPOBAHHOTO BBIICJICHHS JTaHHOTO MPOAYKTA, KOTOPBIH MOXET OBITh 3aTEM
JOCTaBJIEH NOCPEICTBOM JIETI0 MHBEKIHUH. | MaTypOHOBas KHCIOTAa TAKXKE MOXET OBITh HCIIOJIB30BaHA, M 3TO
MOXET UMeTh 3((HEKT MPOMOTHPOBAHUS 3aMEUICHHOTO BBIJCICHUS B KPOBOTOK. JIpyrue NoaxoAsIIne CpeicTBa
JUISL BBEJICHUSI HEOOXOMMON MOJIEKYJIbI BKJIFOUAIOT MMIIIAHTHPYEMbIEC yCTPOUCTBA AT JOCTABKHU JIEKAPCTB.

B onHOM BapuanTe (apmaneBTHUIECKAsT KOMIIO3UIMS MOXET OBITh COCTaBJICHa ISl MHTasiuuy. Hampumep,
"cBsizanHas Mosiekyia", FGF21 MyTaHTHBIN momunenTua Wik xumudeckn MmoaudunmupoBannslii FGF21 myrant-
HBII TTOJIMIIETITUT MOTYT OBITH COCTABIICHBI B BU/IE CYXOTO OPOILKA JUIsl MHTAISIIUH. M HrasInOHHBIE PacTBOPEI
MOT'YT OBITH COCTaBJICHBI C MPOIEUIAHTOM JJIsl a9P030JIbHON JOCTABKHU NpenapaTa. B emie oxqHoM BapuaHTe pac-
TBOPBI MOTYT OBITH HOJABEPXKEHBI paclblieHuIo. [TyibMoHapHOE HCIIONB30BaHKME OMHCaHO Oojee MoapoOHO B
MexayHapoaHoi myosmkamuu No. WO 94/20069, koTopasi onmuchIBaeT MyJIbMOHAPHYIO JOCTAaBKY XUMHUYECKH
MOJIU(UIMPOBAHHBIX IPOTCHHOB.

Taxoke MpeayCMOTPEHO, YTO HEKOTOPbIE KOMITO3HIIMK MOTYT UCIIOJIb30BaThCs NMEpOpaIbHO. B oqHOM Bapu-
aHTe HacTosIIero n3o0pereHns "cBsa3annas Mosiekyna", FGF21 myrantabii nomunenTu 1 (KOTOPBIH MOXKET OBITh
YCEUEHHBIM, K3MNUPOBAHHBIM WM C-TEPMUHAIBHO MYTHPOBAHHBIM) WIM XUMHYECKH MOAM(MHUIHNPOBAHHBIN
FGF21 MyTaHTHBIH TOJUTEITHII, KOTOPBIC HCIIOJIB3YIOTCS TI0 YKa3aHHOH CXeMe, MOT'YT OBITh COCTABJICHBI C WIIH
0e3 Tex HOCHTelNeH, KOTOpble OOBIYHO HCIIONB3YIOTCS B KOMITAyHANPOBAHUHM TBEPIBIX JIEKAPCTBEHHBIX (GopM,
TaKUX Kak TaOJICTKH U Karcyissl. Harmpumep, MokeT OBITh CKOHCTPYHpPOBaHa Karcyia JUlsl BBIJEJICHUS! aKTUBHON
YacTH JJaHHOW KOMITO3HMIIMH B TAHHOW TOYKE JKEeNyJOYHO-KUIIEYHOTO TPaKTa, Korna ONoJOCTYITHOCTh MAaKCUMH-
3MpOBaHa a MpeJCUCTEMHAs JeTpajalisi MUHUMH3HPOBaHA. JOMOIHUTEIbHBIE areHThl MOTYT OBITh BKIIFOUCHEI
Jutst obneryenust abcopoumu "cBsizanHoN Monekynsl", FGF21 myranTHOro nonmmnenTuaa (KOTOPBIH MOXET OBITh
YCEUYEHHBIM, KAMIMHUPOBAaHHBIM WM C-TepPMHUHAJIBHO MYTHUPOBAHHBIM) WM XUMHYECKH MOAN(DHIMPOBAHHOTO
FGF21 myrantHoro nonumentuaa. MoryT Takxe MPUMEHITHCS pa30aBUTENN, apOMATU3aTOPhI, BOCKH C HU3KOM
TEeMIIEpaTypO! TIaBICHUS, PACTUTEIbHBIC MACHa, CMa304HbIC BEIIECTBA, CYCIICHAUPYIOIINE areHThl, TabIeTou-
HBIC JIC3UHTETPATOPHI U CBSA3YIOIINE BEIIECTBA.

Eme ogna dapmaneBTHueckas KOMIIO3UINS MOXKET BKIIFOUaTh T€PAaNeBTHUECKH 3(P(HEKTUBHOE KOJIUIECTBO
"csi3anHON Mosekynbl", FGF21 myranTHOro monmunentuaa (KOTOPBIM MOXKET OBITh YCEUCHHBIM, KATIITHPOBAH-
HBIM WM C-TepMHHAIBHO MYTHPOBAaHHBIM) WM XUMH4ecKHn Moau¢unupoBanHoro FGF21 myrantHOro nonu-
MENTHJIa B CMECH C HETOKCHMYHBIMU HATIOJHUTEISIMH, KOTOPBIE TIOAXOMAT JUIsl IPON3BOJCTBa TabneTok. [Tyrem
pacTBOpeHUs TaOJNETOK B CTEPHIBHOW BOJE WIM JIPYrOM ITOJIXOJSINEM HOCHTENIE MOTYT OBITH IPHTOTOBJIEHBI
pacTBOpsl B 07HOM030BOH (hopme. IIpuromHple HANONHUTENN BKIIOYAIOT, OJHAKO, HE OTPaHMYMBASCH ITHM,
MHEPTHBIC pa30aBUTENHN, TAaKNE KaK KapOOHAT KaJbLus, KapOOHAT HATPHS WK OMKapOOHAT HATpPHS, JIAKTO3a HIIH
(ocdar KanbIKs; WK CBI3BIBAIOLINE areHTHI, TAKME KaK Kpaxmall, eJaTHH WIM TYMMHapaOHK; WM CMa304yHbIC
areHThl, TAKHE KaK CTeapaT MarHus, CTCApHHOBAs KHCIOTA HIIH TallbK.

JlonomHUTENBHBIE (hapMaleBTHUECKUE KOMIIO3HMIIMKA C HCIOJIb30BaHHEM '"cBsi3aHHOW Monekynbl', FGF21
MYTaHTHOTO MOJHIIENITHA WIH XuMudecku MoaudunuposanHoro FGF21 myranTaoro nonunentuaa OynyT ode-
BHUJIHBI CIIEIIMAIMCTAM B TAaHHOM 00JIacTH, BKITIOYask KOMIIO3UITNH, coaepxaimue ""cBsi3annyto Mosekyny", FGF21
MYTAHTHBIM TOJTUTICTITH]] UM XUMHYECKH MOIUPUITUpoBaHHblid FGF21 MyTaHTHBIN MOMUTIENTH/I, B TIperapaTrax
C 3aMEUICHHOW MJIM KOHTPOJIUpYyeMoil moctaBkoi. CrocoObl Ui CO3MaHMS Pa3IHYHBIX APYTHX CPEICTB C 3a-
MEJUICHHOW MIJIM KOHTPOJIMPYEMOH TOCTaBKOM, TAKMX KakK JIMIIOCOMHBIE HOCHTEINH, OMOJeTpaanpyeMble MUKPO-
YaCTHIBI WM MTOPUCTHIE OYCHHKN M JET0 MHBEKIHH, TAK)KE M3BECTHBI CIEIHAINCTaM B JaHHOW oOyact (cM.,
HarpuMmep, MexXayHapoaHyo myonukanuio No. WO 93/15722, koTopasi onuChIBaeT KOHTPOJIHPYEMOE BbIIEIIe-
HHE TIOPUCTHIX MTOJTMMEPHBIX MUKPOYACTHI JUTS JOCTaBKHU (PapMalleBTHYECKUX KOMITO3HITUH).

JlononHuTEeNbHBIE IPUMEPHI PENapaToB C MPOJIOHTMPOBAHHBIM BBIICICHHEM BKIJIIOYAIOT MOJYNPOHUIIAE-
MBI€ TTOJIUMEPHBIC MaTpUIBl B opMe (acOHHBIX M3/AENUH, HAPUMEp IUICHOK MM MUKpOKarcyia. MaTpuisl ¢
MPOJIOHTUPOBAHHBIM BBIAEICHUEM MOTYT BKIIOUaTh HONMA(UpEI, runporeny, nommtaktuast (mateHt CIIIA No.
3773919 u espornetickuii mateHT No. 0058481), comomumepsl L-TmyTaMUHOBOW KHCIOTHI W ramma 3THi-L-
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riryramaTa (Sidman et al., 1983, Biopolymers 22: 547-56), momu(2-runpokcudtrimerakpmiar) (Langer et al.,
1981, J. Biomed. Mater. Res. 15: 167-277 and Langer, 1982, Chem. Tech. 12: 98-105), sTuiacHBHHMIALICTAT
(Langer et al., supra) wimu momu-D(-)-3-okcumacisHas kucioTa (eBporerickuii mateHT No. 0 133 988). Komro-
3UIWHU TIPOJOHTHPOBAHHOTO BEIIEICHUS MOTYT TAaKKe BKJIIOYATH JIUIIOCOMBI, KOTOPBIE MOTYT OBITH ITOTyYEHBI C
WCTIONIb30BaHUEM JTFOOOTO M3 HECKOJIBKHUX M3BECTHBIX B JaHHON 00JacTH CIoco0OB; CM., Hampumep, Epstein et
al.,, 1985, Proc. Natl. Acad. Sci. U.S.A. 82: 3688-92 u eBpomneiickue mareHTsl Nos. 0036676, 0088046 u
0143949.

dapmaneBTHIECKasT KOMITO3UIIUS ¢ IpUMeHeHneM "cBsa3anHoi Monekyinsl", FGF21 myTtanTHOTO Mosmmen-
THAa Wik xuMmudeckn MoauduupoBanHoro FGF21 MyranTHOTO monumenTHaa, KOTOPYIO MPEANoIaracTcs Uc-
MOJIB30BATh IS in ViVO MMPUMEHEHHs, OOBIYHO JIOJDKHA OBITH CTEPMIIBHON. DTO MOXKET OBITh JOCTUTHYTO ITyTEM
¢unbTpanmy Yepe3 cTepuiibHbIe QHIBTPYIOIINEe MeMOpaHbl. B ToMm ciydae, rae AaHHask KOMIIO3UIUS JTHO(HIH-
3MpOBaHa, CTEPWIN3AIMS C HCIOIb30BAHUEM 3TOTO CIOCO0a MOJKET IMPOBOJUTHCS MIIH JI0 MM TOCIIe JTNO(UIN-
3aluM ¥ Bocco3aanus. KoMnosunus Juis mapeHTepatbHOTO HCIIOJIB30BAaHUSI MOXKET COXPaHAThCA B JIHO(HIN3HU-
poBaHHO# (opme miu B pacTBope. Kpome Toro, nmapeHrepansHble KOMIO3UIMH, B 00IIEM, IOMENIAIOTCS B KOH-
TeitHep, CHa0KEHHBIH CTEPHIIIFHBIM ITOPTOM JIOCTYIIA, HAIPpAMEp KOHTEHHEp ISl BHYTPUBEHHOTO PacTBOpA WM
(haxkoH, UMeromure MPoOKy, KOTOPas MPOKAIBIBAETCS HTOJIKOW JJIS TIOAKOKHBIX HHBEKITHI.

Korna mannast papmaneBTHUeckass KOMIO3HINS COCTaBIICHAa, OHA MOXET XPAaHUTHCS B CTEPUIIBHBIX (hIIaKo-
Hax B BHJIC PacTBOpa, CyCIICH3MUM, Tellsl, YMYJIbCHHU, TBEPIOTO BEUIECTBA WIH KaK 00€3BOKCHHBIN WM JTHO(HIH-
3UPOBAaHHBIN MOPOIIOK. Takwme KOMIO3UIIMH MOTYT COXPAaHATHCS M B TOTOBOW K NMPHMEHEHHIO (popMe min B
dhopme (Hanpumep, THOPUITUZUPOBAHHOK ), TPEOYIOIIEH BOCCO3AaHUS IIEPET UCTIOIL30BaHUEM.

B cnennguyeckom BapuaHTe HacTosIIee N300peTEeHUE HANPaBICHO HA HAOOPHI JUIS IPUTOTOBIICHUS OJTHO-
JI030BOM €AMHUIBI UCIONBb30BaHMA. Kakaplii M3 Takux HaOOpPOB MOXKET COAepKaTh Kak IEpBbIM KOHTEHHep,
MMEIOIINHI CyXOi NMPOTEnH, TaK U BTOPOH KOHTEHHEp, NMEIONIMH BOHBIH npenapaT. Kpome Toro, B 00beM JaH-
HOTO M300peTeHHsT BXOAAT HaOOPHI, collepiKalline OAHOPa30Bble 1 MHOTOKaMEpHBIE NPEIBAPUTEILHO HAIIOJTHEH-
HBIC IITPHUIB! (HATPUMED, YKUJKOCTHBIC IITPHUIIHI ¥ JTHOIITIPHIIE).

Tepaneprrueckn 3¢ (HEKTHBHOE KOJIMYECTBO (apMaleBTHISCKON KOMIIO3HMIIMHM C HCIIOJIB30BaHUEM ''CBSI-
3aHHON Monekyinbl", FGF21 myranTHOro monumenTtuaa (KOTOPBIA MOXKET OBITh yCEYEHHBIM, KATIHPOBAHHBIM
i C-TepMUHAIBHO MYTHPOBAHHBIM) WM XUMHYeckH MoaudumupoBanHoro FGF21 MyTaHTHOTO TOJIUIENTH-
J1a, KOTOPYIO TIPEIIOoJaraeTcs UCIOIb30BaTh B TEPANCBTHUECKUX LENAX, Oy/IeT 3aBHCETh, HAPUMEpP, OT Tepa-
MEBTHYECKOTO KOHTEKCTa W neneld. CrennanucTy B JaHHOW 00JACTH IOHSITHO, YTO COOTBETCTBYIOIIHME YPOBHU
JO3UPOBKH UIA J€UCHHUS OYIyT BapbUPOBATh YACTUYHO B 3aBUCHMOCTH OT MOKA3aHUN JOCTABIISIEMOI MOJIEKYIIBI,
M0 KOTOPBIM HCHONb3yeTcs "cBsizaHHas Mojekyna", FGF21 MyTaHTHBINA MOJMUIENTHA MM XUMHYECKH MoupH-
rpoBaHHbld FGF21 MyTaHTHBIH MONUIENTHI, CXEMBl HCIOJB30BaHUS W pa3MepoB (Beca Tella, TOBEPXHOCTH
Tella WIK pa3Mepa opraHa), U COCTOSIHHS (BO3pacT M 00lIllee COCTOSHUE 3/10pOBbsi) nanueHra. COOTBETCTBEHHO
KIMHHIUCT MOKET U3MCHHTH JO3UPOBKY M MOAUDUIIUPOBATH CXEMY UCIIOJIBE30BAHUS JUTS TTOJTYYCHHSI ONTHMATb-
HOTO TepaneBTuueckoro 3d¢dexra. TunuyHas K03MpOBKa MOXET BapbHpoBaTh npudiausuteasuo ot 0,1 mo 100
MI/KT win Oojiee, B 3aBUCHMOCTH OT YIOMSHYTBIX BBIIIC (PakTOpOB. B npyrux BapmaHTax J03MPOBKA MOXET Ba-
peuposats ot 0,01 go mpubmusutensro 10 mr/kr, Hapumep 0,05, 0,1, 0,2, 0,3, 0,4, 0,5, 0,6, 0,7, 0,8, 0,9, 1,0, 2,
3,4,5,6,7,8,9 umu 10 mr/kr.

YactoTa MO3UPOBKU OyAET 3aBUCETh OT (aPMAKOKHHETHYECKHX MapaMeTpoB "CBA3aHHOW MOJEKYIHI'",
FGF21 mytanTHOTO TOJMNENTHIA WK XUMUYecku MonupunupoBanHoro FGF21 myranTHoro monwmentuaa B
WCTIONB3YeMON KOMITO3UIH. OOBIYHO KIMHUIUCT Ha3HAYAET JaHHYI0 KOMIO3HUIUIO A0 T€X TOp, TOKa HE JOCTH-
raercs 7103a, Jaromas xejaaTtesdbHbIi d¢¢exr. [loaToMy naHHas KOMIIO3UINS MOXKET HA3HAYaThCS B BHIC €IH-
HUYHOH J03BI, B BUAE ABYX MM O0JIbIIE 03 (KOTOPbIE MOTYT HJI MOTYT HE COJIEpIKaTh OJJMHAKOBOE KOJIMYECTBO
HEoOX0IMMOI MOJICKYJIBI) B TEUEHHE ONPEEIICHHOTO NIepHo/ia BPEMEHH, WM KaK HenpepbiBHAs HHPY3HS Yepes3
MMIUIaHTHPOBAaHHOE YCTPOMCTBO WM KaTeTep. JlOMOIHUTEIFHOE YTOYHEHHE COOTBETCTBYIOIIEH TO3UPOBKH Jie-
JaeTcs OOBIYHO PSIIOBBIMH CIICIIMAIMCTAMH B IaHHOHM 00JIaCTH M BXOAWT B KPYT MX oOs3aHHOCTEH. [Tonxomsmue
JI03bI MOTYT OBITh YCT@HOBJIEHBI Ha OCHOBAaHHM COOTBETCTBYIOIIMX TaHHBIX OTHOCHTEIBHO PEAKIUM IMalHeHTa
Ha UCIIOJIF30BAHHBIC TO3BI.

CxeMa HCTIONB30BaHMS TaHHOU (papManeBTHIECKOW KOMITO3UIINN COTIIACYETCs C M3BECTHBIMH CIIOCOOaMH,
HaIpUMep MepopaNbHO; IMyTeM UHBEKIIUH 110 BHYTPHUBEHHOH, HHTpaNepUTOHEAIFHON, HHTpanepeOpansHoi (1H-
TpanapeHXUMallbHOW), HHTPaIepeOpOBEHTPHUKYIIAPHON, BHYTPUMBIIIICYHOHW, BHYTPUTIIA3HOH, BHYTpHAPTEpUaTTh-
HOW, MHTPANIOPTAIBHON M WHTPAIC3NOHAIBHON CXeMaM; C MOMOIIBI0 CHCTEM INPOJOHTHPOBAHHOTO BEINENE-
HUS, WM ¢ TIOMOIIBI0 MMIIAHTHPOBAHHEIX yCTpoiicTB. IIpn HEOOXOOMMOCTH, JaHHBIE KOMIIO3UIIMKA MOTYT HC-
MOJIB30BATHCS C NMPUMEHEHHEM OOJIOCHON WHBEKIMH WM HENPEepHIBHOM MH(Y3MH, WIM MMIUIAHTUPOBAHHOTO
YCTpOMCTBA.

Kak anpTepHaTHBa WK JOMOTHECHUE, TaHHAS KOMITO3HIIMS MOKET IPUMEHSTHCS JIOKALHO ITyTeM UMILIAH-
TallMd MeMOpaHbl, TYOKH WJIHM JPYroro MOJXOJIIEro MaTepHana, Ha KOTOPOM HeoOXxonumas MoJjekyna Obuia
abcopOupoBaHa WM MHKaTCynupoBaHa. Koria nmpuMeHsieTcsl IUMIUIaHTUPOBAHHOE YCTPOMCTBO, OHO MOXKET OBIThH
MMITIaHTHPOBAHO B JIIOOYIO MOJXOJSIIYI0 TKaHb WIN OpTaH, U JOCTaBKa HEOOXOJUMOW MOJIEKYJIBI MOXKET OCY-
MIECTBIIATHCS IMyTeM Iuddy3un, 60II0COM ¢ 3aJaHHBIM BPEMEHEM BBIJICICHUS WU ITyTeM HEIPEPHIBHOTO BBEIEC-
HUSL.
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10. Tepanestuueckue npuMeHenust FGF21 nonunentuaHeIx MyTaHTOB.

"Casizannble Mostekynbl", FGF21 myranTHbIe momumnenTuas! (KOTOpbIE MOTYT OBITh YCEYEHHBIMH, KIIIIH-
poBaHHBIMU WM C-TepMUHAIBHO MYTHPOBAaHHBIMH) W XUMHUYeckH MoaupummpoBaHHsle FGF21 myraHnTHBIC
TIOJIAIICTITH/IBI HACTOSIIIIETO N300PETEHUSI MOTYT OBITH MCIIOJIB30BAHEI JUIS JICUCHHUS, TUATHOCTUPOBAHNS, OCIIa0-
JICHWUS WK TIPEIyTIPSKICHUS psna O0Je3HEH, pacCTPONCTB MM COCTOSHHM, BKJIIOYAs, HO HE OTPAaHWIMBAACH
STHM, MeTaboIn4Ieckne paccTpoiicTBa. B omHoM BapmanTe MeTaboImdeckoe pacCcTpoHCcTBO, KOTOPOE TpeAIoa-
raeTcs JeYNTh, MPEACTaBIeT cobo0il tnader. B npyrom BapmanTe faHHOE METaOOJIMYECKOE PACCTPONUCTBO SBIIS-
eTcsl OXHMpeHHeM. J[pyrue BapHaHTBHl BKIIIOYAIOT METabOIMYEeCKHE COCTOSIHHS WM PacCTPOMCTBA, TaKhe Kak
JUCIANIIJIEMHS]; TUIIEPTEH3Ms; TEeNaToCTeaTo3, Takol Kak HeankoroiabsHbl crearorenarut (HACT); cepneuHo-
COCYIMCTOE 3a00JIeBaHNe, TAKOE KaK aTepOCKIICPO3; U CTapeHHE.

Uro kacaercst IPUMEHEHHSI, PaCCTPOWCTBO WJIM COCTOSTHHE, TaKoe Kak AuadeT Win 0XXHpeHHe, MOTYT Jie-
YUTHCS IyTEM Ha3HadeHus "cBa3aHHOW Monekynsl", FGF21 myranTHOro momumnentuaa Win XUMUYECKU MOJH-
¢unuposannoro FGF21 MyTaHTHOTO TONMINIENTHIA, OTIMCAHBIX 3/I€Ch, MTALIMCHTY, KOTOPBIH HYKIACTCS B 3TOM, B
Konm4yecTBe (P (GEKTUBHON TepaneBTUUECKON N103bl. Mcronp30BaHHE MOXKET OCYLIECTBISITHCS, KaK OIHMCAHO
3/1eCh, HAIPAMEp, C TMOMOIIBI0 BHYTPUBEHHON MHBEKIUH, WM MEPOPaAIBHO, B (opMe TaOIETKH WIIH JKHUIKOTO
npemnapaTa. B GonpImuHCTBE cuTyanuii HeoOXoauMast 03a MOKET OBITh OIpeesieHa KITMHULIUCTOM, KaK OITHCa-
HO 3/1eCh, 1 MOXXET TPEJCTABIIATh TEPareBTHIECKN YPPEKTUBHYIO 103y "cBs3aHHON Momekynsl", FGF21 my-
TAHTHOTO TIOJIMTICITHAA WM XUMHUYeckn MomuduuupoanHoro FGF21 myrantHoro mommmnentuaa. Crieruanu-
CTaM B JIAHHOHM 00JacCTW OYEBHIHO, YTO TepaneBTHYecKU d(ddekTrBHAs 103a "cBsA3aHHOW Monekynbl", FGF21
MYTAHTHOTO TIOJHIENTHIA WK XUMHYeCKH MoauduimpoBanHoro FGF21 myrantHoro mosnwmentuaa Oymer 3a-
BHUCETb, inter alia, OT CXeMbI HCIOIB30BaHNUs, CIMHUYHON 103bI HA3HAYEHHOTO aHTUTEHA, TOTO, UCIIOIh30BaJIach
JIM MOJICKyJIa HYKJICHHOBOW KUCIIOTHI WM MOJUMICITUAA B KOMOWHAIINY C APYTHMH TEPAIIEeBTUYCCKUMH arcHTa-
MH, IMMYHOJIOTHYECKOTO CTaTyca M 30POBbsI pelMIUenTa. TepMuH "TepaneBTuuecku 3¢ ¢dexTrBHas 103a", uc-
MOJb3yEMBIH 371€Ch, 03HAYaeT TO KONW4ecTBO "cBsi3aHHOU Monekynsl", FGF21 MyranTHOrO moiaumenTujia wiu
xuMmudeckn MoaupuiupoBanHoro FGF21 MyTraHTHOTO mOJHIIENTHIA, KOTOPOE BHI3BIBACT JaHHYIO OHOJIOTHYC-
CKYIO WJI MEIUIIMHCKYIO PEaKIHI0O B TKAHEBOI CHCTeMe, KHBOTHOM HJIH YEIOBEKE, KOTOPYIO OKHUAAET MCCIIEIO0-
BaTeNb, MEAWIIUHCKIHA JTOKTOP WM IPYTroil KIMHHUIMCT, KOTOpas BKIIOYAET OCIAabIeHHEe CHMITOMOB OOJIE3HU
WIIA PacCTPONCTBA, KOTOPHIC TTOANAIOTCS JICICHHUIO.

11. ArTHTETA.

AHTHUTENa B PparMeHTHl AaHTUTEN, KOTOPBIE CIIEITUPUISCKUM 00pa30M CBA3BIBAIOTCS CO "CBSI3aHHOW MOJIe-
kynoi", FGF21 MyTaHTHBIM TOJUMNENTHIOM WA XUMHYECKH MoaudurupoBanubiMu FGF21 MyTaHTHBIME TIO-
JIMIICTITHIAMH HACTOSIIIET0 M300peTeH s, HO HE CBSI3bIBAIOTCS crieruduiecky ¢ noiunentunamu FGF21 nukoro
TUTA, IPETyCMOTPCHEI B HACTOSIIEM H300peTCHUN. AHTHTEIA MOTYT OBITh MOJMKIOHAEHBIMU, BKJIFOUAs MOHO-
cnenu(UIecKre MONUKIOHAIBHBIC; MOHOKIOHATEHEIME (MAT); pekoOMOMHAHTHBIMU; XHUMEPHBIMU, TYMaHHU3H-
POBaHHBIMHU, TAKUMH KaK MPHUBHUTHIC K THepBapuadensHoMy ydactky ((CDR)-grafted); wenoBeyecknmu; ogHO-
[ETIOYCYHBIMY W/WIA OMCTICTIM(PUICCKIMH; TaK K€ KaK ¥ (parMeHTHl; BAPUAHTHI WIH UX XHUMHUYECKHA MOIH(U-
IIUPOBAHHBIC MOJICKYJIEI. DpParMeHTHI aHTUTEN BKIIOYAIOT T€ YUYACTKHU JAHHOT'O aHTHUTENA, KOTOPBIC crierupude-
CKH cBsi3aHbI ¢ anuTonoM Ha FGF21 myrantaoMm mosmmnentuae. [IpuMeps! Takux GparMeHToB BKIO49aroT Fab u
F(ab") ¢pparmenTsl, creHeprpoBaHHBIC ITyTeM (EPMEHTATUBHOTO PACHICTUICHUS aHTUTEI MTOJIHOW JAMUHBL. [lpyrue
CBS3BIBAOIINE (PparMEeHTHI BKIIIOYAIOT T€, YTO CTeHEPUPOBaHbI criocobamu pekomOmaanTHo# JIHK, Taknmu kak
SKCIIPECCHs] PeKOMOMHAHTHBIX ITa3MUA, KOTOPHIE COAEP)KaT HYKICHHOBOKHCIOTHBIE TOCIEOBATEIIEHOCTH, KO-
JTUPYIOIINE BapraOebHbIe YIaCTKN aHTHUTENA.

INonuknoHanpHBIC aHTUTENA, HAMPaBJIEHHBIE HA "cBsi3aHHyI0 Monekyny", FGF21 myTtanTHsI nonunentun
Wi Xxumdecku Monuduipopanusiii FGF21 MyTaHTHBINA TOIHMIIENTH], BEIPAOATHIBAIOTCS, B O0IEM, B )KUBOT-
HBIX (HAmpUMep, KPOJIMKAX WM MBIIIAX) MOCPEACTBOM MHOXKCCTBEHHBIX MMOJKOKHBIX HIIM HHTPAIICPUTOHCANb-
HeIX uHbeknud FGF21 myraHTHOro monumenTHaa W aabloBaHTa. MOXKET OBITh IOJIC3HBIM KOHBIOTHPOBATH
FGF21 mMyTaHTHBIIA TOTUIENTH] C MPOTCHHOM-HOCHTEIIEM, HIMMYHOTCHHBIM B BHJIaX, KOTOPHIC MPEICTOUT UM-
MYHU3UPOBaTh, TAKUM KaK TEMOIMAHUH KOJBIICBON CTPYKTYPHI B BUJIC 3aMOYHOM CKBa)KUHBI, CBIBOPOTKA, AJIb-
OyMUH, OBIYUH THPOTIIOOYIIMH WIIM COEBBIN TPUIICHHOBBIM HHTHOUTOP. KpoMe TOro, NCIONB3YIOTCST arperupyro-
IIMe areHTHl, TaKUe KaK KBACIbI, JJIS YCHJICHHS HMMYHHOH peakunu. [Tocie mMMyHH3anuy )KUBOTHBIM JIEJIAIOT
KpPOBOITYyCKaHWe, M CHIBOPOTKA aHAIM3UPYETCS Ha TUTP aHTUTENA MPOTUB "cBsA3aHHOU Moinekynbl", FGF21 my-
TAHTHOTO ITOJUIENITHIA WK XuMIdecku Moanduimposanaoro FGF21 myrantHoro moiumenTuiaa.

MOoOHOKIIOHAITLHBIE aHTHUTENa, HANpaBJIeHHbIC Ha "cBsA3aHHYI0 MoJekyny", FGF21 MmyTaHTHBIE MOIHMIIENTH-
Il WTH XuMHu4Yeckd MonuduimpoBanabie FGF21 MyTaHTHBIE MOJUATIETITHABI, MOTYT OBITH MOJYYEHBI C HCITOJb-
30BaHUEM JIFOOOTO CrIoco0a, KOTOPHIHA MpeaycMaTpUBAET BHIPAOOTKY MOJICKYJI aHTHTEJA C TIOMOIILIO HEIPEPHIB-
HBIX KJICTOYHBIX JIMHUM B KyJNbType. [IpruMepsl mpueMaeMbIX ClIOCO00B I PUTOTOBICHUS MOHOKIIOHATBHBIX
aHTHUTEN BKJIIOYAIOT THOpuaoMHble criocoOsl Kohler et al., 1975, Nature 256: 495-97 u cnoco6 B-kierounoit
rubOpugoMel yenoseka (Kozbor, 1984, J. Immunol. 133: 3001; Brodeur et al., Monoclonal Antibody Production
Techniques and Applications 51-63 (Marcel Dekker, Inc., 1987). Taxxe HacTosiee n300peTeHUE MTPEACTABIISET
JIMHUU KIICTOYHOH THOPUAOMBI, KOTOPBIC BEIPAOATHIBAIOT MOHOKIOHAIBHBIC AHTHTEIA, PEAKTHBHBIC CO "CBSI3aH-
HoW Mosekynoi", FGF21 MyTaHTHBIMH TMOJIMTIETITUAAMHA WM XUMUYECKH MoaudunupoBaHnaeiMu FGF21 my-
TAHTHBIMH TOJIUIIETITHIAMH.
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AnTu-FGF21 MyranTHBIE aHTUTENa JAHHOT'O M300pETEHHS] MOTYT HCIIOJIB30BAaThCS B JIIOOOM H3BECTHOM
crioco0e aHanIM3a, TAaKOM KaK KOHKYPEHTHO-CBS3BIBAIOLINE aHAJIHM3bI, IPSIMOM M HETIPSIMOM COHJIBUUECBBIC aHAIIN-
36l I IMMYHOIIPEIUTIIUTAIIMOHHBIE aHAIH3BI (CM., HampuMmep, padoty Sola, Monoclonal Antibodies: A Manual of
Techniques 147-158 (CRC Press, Inc., 1987), Ha koTOpyIO B JaHHOH 3asBKe CeNaHa TOJHAs CChIIKA) AJIsi 0OHA-
pyxeHns ¥ KoxmdectBeHHOro omnpeneneHust FGF21 myranTHeIX monumnenTtunos. JlaHHbIE aHTHTENAa OYIyT CBS-
3p1BaTh FGF21 MyTaHTHBIE TOMHIIENTHIBI CO CPOACTBOM, ITOIXOMAIINM IS MPUMEHEHHS TaHHOTO CIIoco0a aHa-
Tm3a.

JIst qmarHoCTHYECKUX TPHIIOKEHUH, B HEKOTOPBIX BapHaHTaX, aHTUTENA TPOTHB "CBA3aHHOW MOJIEKYIHI'",
FGF21 myrtanTHOrO mojumenTHaa wid xuMmmieckun moauduimpoBanHoro FGF21 myranTHOro momunentuaa
MOTYT OBITh MEYEHBI OOHapyKMMOW cocraBisitomieil. OOHapyXuMasi COCTaBIISIONIAasi MOXKET OBITH JII000i co-
CTaBJIAIONIEH, KOTOpasi CIOCOOHA JAaBaTh, MPSMO MM KOCBEHHO, 0OHapyXMMBIH curHai. Hanpumep, oOHapyxu-
Masi COCTaBJIAIONIAs] MOXKET OBITh PaIHOM30TOIIOM, TAKHM Kak 3H, 14C, 32P, 358, 1251, gch, "n wm 67Ga; ¢bayo-
PECLEHTHBIM HJIM XEMWJIIOMHHECIIEHTHBIM COCJIMHEHHEM, TaKUM KakK (IIyOpecleWH H30THOIMAHAT, POJaMHH
i monrdepasa; Wi GepMEeHTOM, TaKUM Kak InesioyHas ¢ocdarasa, P-ranakro3nnasa iy nepokcuaaza XpeHa
oberikHOBeHHOTO (Bayer et al., 1990, Meth. Enz. 184: 138-63).

KoHKypeHTHO-CBS3bIBAIONINE aHATM3BI OCHOBAHBI Ha CIIOCOOHOCTH MeUYeHOro 3TanoHa (Hampumep, FGF21
MYTaHTHOTO TOJUIIETITHIA WM €0 HMMYHOJIOTHYECKH PEaKIIMOHHONW YacTH) KOHKYPHUPOBATh C MCHBITHIBAEMON
po0Ooii aHATM3UPYEMOTO BEIIeCTBa (Hampumep, "cBs3aHHON MOJIeKy b, FGF21 MyTaHTHOTO MOJMIIENTHIA WITH
xuMmudeckn Moandunposanaoro FGF21 MytanTHOTO MOTMITENTHAA) HA CBSA3BIBAHNE C OTPAaHMYCHHBIM KOJIHYe-
CTBOM aHTHUTENa MPOTUB "cBsa3anHOoN Mosekyibl", FGF21 MyTaHTHOTO MOJMUNENTHIA I XUMHIECKA MO H-
nupoBanHoro FGF21 myranTHOro monumnentuia, B 3aBUCUMOCTH OT aHAJIU3UPYEeMOro BemecTBa. KommuecTBo
"cBsizanHON Moutekynbl", FGF21 myranTHOTrO monmumenTraa wim xuMudecku Moguduuposannoro FGF21 my-
TaHTHOTO MOJIMIENTHAa B MCHBITEIBAEMOM Mpo0Oe 00paTHO MPOINOPIHUOHAIBHO KOJMYECTBY ITAJNOHA, KOTOPBIH
CTaHOBUTCS CBSI3aHHBIM C JaHHBIMH aHTHUTeNaMu. [yt 00serdeHus onpeaesieHNs] KOJINYeCTBa dTaIOHa, KOTOPBIH
CTaHOBUTCSl CBS3aHHBIM, JAHHBIE aHTHTENA OOBIYHO WHCOIOOMIM3HMPYIOTCS TEped WM I0CiIe KOHKYPEHTHOH
60pBOBI, Tak YTO ITANOH M aHAIM3UPYEMOE BEIIECTBO, KOTOPBIC CBA3AHBI C AHTUTEIAMHU, MOTYT JIETKO OBITH OT-
JIENICHBI OT 3TAJIOHA U aHAJIH3HPYEMOTO BEIIECTBA, KOTOPHIE OCTAJINCh HECBSI3aHHBIMH.

CoH/IBHYEBBIE aHATHM3HI OOBIYHO BKIIFOYAIOT UCIIOIH30BaHUE IBYX aHTUTEN, KAXKI0€ CIIOCOOHO CBSA3BIBATHCA
C OTHETHHON MMMYHOT€HHON YacTBhIO UM SMUTOIIOM MPOTEHHA, KOTOPHIA MpEeATIoaraeTcsi 00OHapyXKUTh W/ TN
MOJBEPTHYTh KOJMYECTBCHHOMY aHaIM3y. B COHABHUEBOM aHaiM3e WCHBITHIBaEMas Mpoda aHAIM3HPYEMOTO
BEIIIECTBAa OOBIYHO CBSA3BIBACTCS IIEPBBIM aHTUTEIIOM, KOTOPOE IMMOOMIN30BAHO HA TBEPAOH IMOATIOKKE, U TIOCIIE
9TOTO BTOPOE aHTHUTEIIO CBSI3BIBACTCS C aHATM3UPYEMBIM BEIIECTBOM, 00pa3ysi, TAKUM 00pa3oM, HepacTBOPUMBIH
TPEeX4YaCTHYHBIH KOMILIEKC, cM., Hanpumep, nareHT CILA No. 4376110. Bropoe aHTHTEII0 caMO MOXET OBITh
MeueHO OOHApYKUMOH COCTaBISIONIEH (MIPSIMOH COH/IBUUEBBIN aHAIM3) MM MOXET ONPENENSThCS ¢ UCIIOIb30-
BaHMEM AHTUTEIAa K MMMYHOIJIOOYJIMHY, MEYCHOI'O OOHApY>KMMOW COCTaBIISIOICH (KOCBEHHBIH COHIBHYEBBIH
aHanuz). Hanmpumep, oAHUM THIIOM COHABHYEBOTO aHaJIM3a SIBISIETCS MMMYyHO(epMeHTHBIH TBeprodasHblil ana-
m3 (ELISA), B KoTopoM 00Hapy>KMMOI1 COCTaBIISIFOLIEH SIBIIsIeTCS] pepMeHT.

AHTHTENa MpoTuB "cBsa3aHHON Moyekynbl", FGF21 MyTaHTHOTO MOJMUNENTHIA WIH XUMHUYIECKH MOIUpH-
rupoBanHOoro FGF21 MyTaHTHOTO TOJMUNENTHIA HACTOSIIETO H300PETEHUS TaKXKe MOJIC3HBI IS in Vivo BH3ya-
T3y, AHTHTEN0, MeYeHHOE 0OHAPYKUMON COCTaBIISIONIEH, MOXKET BBOIUTHCS KHBOTHOMY IPEATIOUTHTEIb-
HO B KPOBOTOK, W NPHCYTCTBHE W MECTOPACIIONIOKEHHE MEUCHOTO aHTHUTENIA B XO3sHUHE aHaIm3upyercs. JlanHoe
AHTHUTENI0 MOXET METHUTHCS JIFOO0H COCTABIISIONICH, KOTOpas O0OHapyXMMa B KUBOTHOM, JINOO CIIOCOOOM siaep-
HOTO MarHUTHOTO PE30HaHCa, PaJfoJIOTHYECKUM CIIOCOOOM WM JPYTHMMHU CPEACTBAMH OOHApYKECHUS, KOTOPHIE
M3BECTHBI B JTAHHOH 00J1aCTH.

JlanHOe M300peTeHne Takke OTHOCHTCS K Habopy, BKiIowaromeMy "cBsi3aHHble Mosiekyibl", FGF21 my-
TaHTHBIE TOJMIETITHIBI WM XUMUYecKd MoauunmpoBanasle FGF21 MyTaHTHBIE OMUIIENTHAHBIE aHTHTENA U
JpyTHe pearcHThl, MoJIe3Hble Ui 0OHapY)XeHHsl ypoBHEH "cBsi3aHHON Monekyinbl", FGF21 myrantHOro nonu-
HenTHIa WM XUMA4ecku MoandunupoBanHoro FGF21 myrantHoro nommmnenTtuia B OMOJIOTHYECKHX Hpodax.
Takue peareHTH MOTYT BKJIIOYaTh OOHAPYKUMYIO METKY, OJIOKHPYIOUTYIO CBIBOPOTKY, MOJIOKHUTEIBHYIO U OTPH-
[ATEIbHYI0 KOHTPOIbHBIC IPOOBI M pEaKTHBHI IS 0OHAPYKEHUSI.

IIpumepbI

Crienyromuye IpuMephl HIUTIOCTPUPYIOT CHIEIU(PUISCKUE BApUAHTBI JTAHHOTO M300PETeHUS U UX Pa3HO00-
pasHble mpuMeHeHHA. OHHU MPENCTAaBICHBI TOJIBKO C IENBI0 OOBICHEHHS M HE JOJDKHBI PacCMaTPHUBATHCS Kak
OTPAaHNYMBAIOIINE B TOI WM HHON Mepe 00beM TaHHOTO H300pETeHNS.

IIpumep 1. Ionyyenne FGF21 nomumnenTHAHBIX SKCIPECCUPYIOIUX KOHCTPYKTOB.

HyknenHOBOKHCIIOTHAS TTOCIIE0BATENBHOCTD, Kopupyronias 3pensiii FGF21 nomunenTuy, Obita moxydeHa
cniocooom IIIP (mommmMepasHas 1enHas peakuys) aMIUIM(HUKAIUKE C HCHOIb30BAaHUEM IPaiiMepOB, UMEIOLIUX
HYKJIEOTHIHbIE MOCIIE0BATEILHOCTH, COOTBETCTBYIOIME 5'- 1 3'-koHuaM 3penoit FGF21 nmocnenoBarensHOCTH.
B Tabn. 4 nepeunciensl npaiiMepsl, KOTOpBIE OBUTH MCIIONB30BaHbI Uit amiundukamn 3penoir FGF21 nmocre-
JIOBATEJIBHOCTHU.
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Tabiuma 4
ITLIP npaiimepst ans nonyuenust FGF21 koHcTpykTa
SEQ
Mpaiimep Hoc. TEJIbHOCTH 1D NO:
Cwmpica. 5" -AGGAGGRATAACATATGCATCCAATTCCAGATTCTTCTCC-3" 33
AntHcMmsbIct. | 5 ' ~TAGTGAGCTCGAATTCTTAGGAAGCGTAGCTGG-3" 34

IIpaiimepsl, ncnonb3oBaHHbIE A NpurotoBneHus FGF21 skcnpeccupyromero KOHCTPyKTa, BKIIIOYAIU pe-
CTPUKIMOHHBIE JH/IOHYKJICa3HbIE CAWThl ISl HANpPaBJICHHOTO KIOHMPOBAHMS JAaHHOM IOCIENOBaTEIbHOCTH B
MOJIXOIAIIHH SKcnpeccupyromuii Bektop (Hampumep, pET30 (Novagen/EMD Biosciences; San Diego, CA) unu
pAMG33 (Amgen; Thousand Oaks, CA)). Dxcnpeccupyromuii Bektop pAMG33 comep HUT MaJOKOTUHHBIN
(low-copy) R-100 pernnmkarop, MoauduIMpoBaHHbIN lac MPOMOTOp M KaHAMUIIMH-PE3UCTEHTHBIA I'eH. DKcIpec-
cupyromuii Bektop pET30 conepxut nomydennsiit u3 pBR322 pemnuxarop, nagynupoBansiii T7 npoMoTop U
KaHaMUIIUH-PE3UCTEHTHBIN TeH. XO0Ts 3kcnpeccust oT pAMG33, kak Oblo HaiigeHo, Obuia Bhime, pET30, kak
OBIJIO YCTaHOBIICHO, SABISIECTCS O0JIee HAIS)KHBIM KIOHUPYIOIUM BEKTOPOM. TakuM 06pa3zom, OOJIBITHHCTBO KOH-
CTPYKTOB, OIMCAaHHBIX B IaHHOM 3asBKe, CHadana reHepuposanock B pPET30 u motom nmogsepranocs CKpUHHHTY,
B OTHOIICHNH () (HEKTHBHOCTH. BhIOpaHHbIE TOCIENOBATEIIBHOCTH 3aTeM MepeHoCHInch B pAMG33 st nab-
Helnrel aMrirduKanum.

FGF21 mocnenmoBaTensHOCTh OblTa aMIUIM(HUIIMPOBAHA B PEAKIIMOHHON cMmecH, comepikamieit 40,65 MK
dH,0, 5 mxn PfuUltra II peakimonnoro 6ydepa (10x), 1,25 mxa ANTP Mix (40 MM - 4x10 MM), 0,1 mxn Tem-
plate (100 ar/mi), 1 mxa Primerl (10 MxM), 1 Mk Primer2 (10 mxM) u 1 mxn PfuUltra IT fusion HS JIHK mosnu-
Mmepassl (Stratagene; La Jolla, CA). Peakuyun ammmudukayy IpoBOIMINCH IyTeM HarpeBaHUs B TEUEHHE 2 MUH
npu 95°C; 3arem necsartbio nukiamu npu 95°C B teuenue 20 ¢, 60°C B Teuenne 20 ¢ (IpH AOTIOJHUTEIHEHOM BBI-
yuranuu 1°C Ha muki), 1 72°C B Teyenue 15 c/kunobasy (ThIcsdya TeTepOIMKINYECKUX OCHOBaHUI HYKJIEWHO-
BOW KHCIJIOTBI) HEOOXOAMMOTO MPOIyKTa; ¢ nocieayronwmMu 20 nuxnamu npu 94°C B teuenne 20 ¢, 55°C B Te-
yernue 20 ¢, u 72°C B teuenue 15 c/kunobazy HeoOXommuMoOro npoaykra; 3areMm npu 72°C B TeyeHHEe 3 MUH.
TIpoaykTel aMITM(UKAIIMA PACHICTUISIINCh PECTPUKITMOHHBIMU dHAOHYKIea3amMu Ndel m EcoRI; BmmBamucs B
HOAXOASIINN BEKTOP U TIOTOM TPaHC(HOPMHUPOBAIUCH B KOMIIETCHTHBIE KIIETKU.

Kak pe3ynbpTar MCHosib30BaHUs OAKTEPHATHLHOW DKCIPECCUPYIOMECH CHUCTEMBI, SKCIPECCHPOBAHHBIN 3pe-
meiii FGF21 momumenTtuya Bkimtodan N-KOHIIEBOHW METHOHWHOBBIM OCTATOK WM TEPEMEHHBIH METHOHWHOBBIN
OCTaTOK, Takoi kak fMet Wiy TIFOKOHIJINPOBAHHEIN Met.

ITpumep 2. Ounctka FGF21 momunenTrIoB AUKOTO THTIA OT OaKTEpHUH.

B mocnenyromux npumepax momumentunsl FGF21 mukoro Tuma ObLTH 3KCIPECCHPOBAHBI B OaKTepUAIb-
HOM sKcIpeccupyromiei cucreme. [locne skcnpeccupoBanusi, onucaHHoro Hike, noaunentuasl FGF21 nukoro
THIa OBIIM OABEPTHYTHI OYMCTKE, KaK OIHCAHO B 9TOM IIPUMEPE, €CIIH HE yKa3aHO JPYToe.

Jns ounctkn monmunentuna FGF21 nukoro Tuma oT OakTepHaTbHBIX BKIFOUCHHH JBAXKIBI MPOMBITHIC
BKirroyeHns: (DWIBs) Obumn cosmoOMIM3MpOBaHbl B CONIOOMIN3AIMOHHOM Oydepe, comepiKaiieM TI'yaHHAnHA
rugpoxyiopun u aurtuotpenton (DTT) B Tris Oydepe mpu pH 8,5, u motom cMmermmBanuch B TedeHue 1 4 npu
KOMHATHOW TeMIiepaType, W JaHHas COJIOOMIM3AIMOHHAsS CMeCh J00aBIsIach K BOCCTAHOBIIGHHOMY Oydepy,
coJieprKalleMy MOUYCBHHY, apTUHHH, IUCTEUH U IIMCTaMUH rugpoxyopuy npu pH 9,5, u cMemmuBanace B Te4eHue
24 g mpu 5°C (cm., Hanpumep, pabotsl Clarke, 1998, Curr. Opin. Biotechnol. 9: 157-63; Mannall et al., 2007,
Biotechnol. Bioeng. 97: 1523-34; Rudolph et al., 1997, "Folding proteins", in Protein Function: A Practical Ap-
proach (Creighton, ed., New York, IRL Press), pp. 57-99; and Ishibashi et al., 2005, Protein Expr. Purif. 42: 1-
6).

[Tocne comobunuzanmu u pedosanHra AaHHYI cMech (QuiIbTpoBaiu udepe3 0,45-MUKPOHHBIH (GUIBTP.
JlaHHbI# 1My 3aTeM KOHIEHTpUpOBaIn Npubm3nTenasHo 10-kpaTHO ¢ moMonipio kacceTs! Pall Omega ¢ rpanuy-
HBIM MoJIeKyJsipHbIM BecoM 10 k/la npu tpancmemOpanHom nasienun (TMJI) 20 ¢yHT/KB.10iM, TOABEprain
JUanuTHdeckoMy GuibTpoBaHuio 3 kKosnoHKoBbIMU oO0beMamu 20 MM Tris, pH 8,0 mpu TM/] 20 dyHT/KB.1107M.

OcBeTiieHHBIH 00paser 3aTeM MoJBepraics aHnoHooOMeHHol Xpomarorpadun (AOX) ¢ ucnonb30BaHuEM
Q Sepharose HP cmozbl. beita mpoBenieHa cepust OMBITOB ¢ HCMOIL30BaHUEM JIMHEWHOTO COJIEBOTO TPaIieHTa OT
0 mo 250 MM NaCl B 20 MM Tris mpu pH 8,0 u 5°C. [IukoBble (pakiuu aHATH3UPOBAIHCH criocobom SDS-
PAGE u cobupanuce.

3atem AOX snroaTHBIN myn nonsepraics ruapodooHoii xpomarorpaduu (I'X) ¢ ucmonp3zoBanuem Phenyl
Sepharose HP cmombl. [IpoTenH 3a10MpoBaiy ¢ MCIOIh30BAaHUEM YMEHBIITAIOMIETOCS JTUHEHHOTO TpagieHTa OT
0,7 mo 0 M cynbdara ammonus nipu pH 8,0 u komHaTHOH Temmeparype. [TMKoBbIe (QpakIuu aHATU3UPOBAIUCH
cnocobom SDS-PAGE (Laemmli, 1970, Nature 227: 680-85) u coOupaiucs.

I'X myn KoHIEHTpupoBaics ¢ moMoisko 0,2 M> kacceTsl Pall Omega ¢ rpaHMYHBIM MONEKY/ISPHEIM BECOM
10 x/la no 7 mr/mu npu TpancmemOpanHoM npasieHun (TMJI) 20 ¢ynr/kB.atoliM. KonnenTtpar noasepraics
IuanuTHdeckomy GuiabrTpoBanuio 5 06. 10 MM KPO,, 5% copbuta, pH 8,0 mpu TM/] 20 dyHT/KB.A10HM, 1 BOC-
CTaHOBJIEHHBIM KOHLIEHTpAT pa3daBisuics A0 5 mr/mi. B 3aBeprienne, pactBop (GuibTpoBanu depe3 MeMOpaHy
Pall mini-Kleenpac 0,2 MmxM Posidyne.

IIpumep 3. Unentudukamus FGF21 myTanTOB.

FGF21 aukoro Twma MMeeT OTHOCHUTEIBHO KOPOTKHUII MEPHOA MOIypacnazia, U B HEKOTOPBIX CIydasX 3TO
MOXKET OBITh HeXeNaTeNbHBIM s puMeneHnss FGF21 mukoro Tuma kak TepameBTHYECKOTO cpencTBa. Kpome
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TOTO0, TPAJUIIMOHHKIC CIIOCOOBI paCIIUPEHUs TEepPHOa Moiypaciana, Takue kak [I9I wiupoBanue JaHHOTO IMO-
JUMENTHA, OTPaHUUEHBl YUCIOM U PACTIONOXKEHUEM IpueMneMslx caiito 10l 'mnuposanus B FGF21 nocneno-
BaTenbHOCTH. B moymmentuanoi nocienoBatensHocTH FGF21 mukoro Tuma mMmeeTcss ceMb MPUPOIHBIX CAWTOB
[I2T'ummpoBanus, a UMEHHO anb(a aMUHOTPYIINA, YETHIPE JIM3WHOBBIX OCTAaTKa M JIBa IHCTCHHOBBIX OCTATKA.
OTH calThl HE ABIAIOTCA HAealbHbIMH s 10 mmupoBaHus, mockodbky Moiekyna [19I7 MokeT HeraTHBHO
BIUATH Ha ciocobHOCTh FGF21 mpuoOperaTs CBOIO MPHUPOAHYIO CTPYKTYPY WJIM MOYKET HETAaTHMBHO BIHWATH Ha
B3aumoeiicteue mexay FGF21 u cBonm penenropom mim 6era-kinoto (klotho). Kpome Toro, 3a uckimoueHuem
anb(a aMUHOTPYTIIIEL, 3TH PEaKTUBHBIE OCTATKH HE YUHTHIBAIOT calfT-criernpraeckoe [13I mimpoBanue B equH-
CTBEHHOM LIeJICHAIPABICHHOM MOJIOKeHHH. COOTBETCTBEHHO OBLIO MPEANPHUHATO HAIPABJICHHOE U CIIEUAIILHOE
UCCIICIOBaHME JIIS UACHTU(UKAIIMKA O0CTaTkoB B moymnentuae FGF21 mukoro Tuma, KOTOpBIE MOTIH OB MyTH-
pOBAaTh B OCTATOK, MOIXOASIIUH JUTS XUMHIecKord Momudukarmu. CooOpakeHUs B JAHHOM HCCIICIOBAHUH Kaca-
JMCh pacrosiokeHus octatka B FGF21 mocnenoBaTebHOCTH, TaK)Ke KaK U €ro pacrioioXKeHHs Ha MPOTCHHOBOM
MOBEPXHOCTH.

B momeiTke uaeHTHGUIUPOBATE OTACTBHBIC ocTaTKu B monunentuae FGF21 aukoro tuma, KOTOpEIE MOJ-
XOIVITH OBI AT MyTAIlH B OCTaTOK, MIPUTOAHBIHN JJIs1 XUMUYEeCKOH MOAM(HUKALINH, HCIIONB30BAINCH ONTMCAHHBIC
3/1€Ch JIBE pa3HBIE CTPATETHH.

IIpumep 3.A. Kannupatypsl Ha MyTHpPOBaHWE, WACHTU(GHUIMPOBAHHBIC C HCIOIH30BAaHHEM TOMOJIOTHYE-
CKOHM MOJIENH.

B mepgoii cTpaTernu Obl1a IpUMEHEHA TOMOJIOTHYECKAs! MOJIENTb B CHCTEMAaTHIECKOM PAIlIOHAIEHOM IIPO-
TEMHOBOM HWH)XHHHUPUHTOBOM MOJXO0J€ K MACHTH(QHUKAINK OCTATKOB, UMEIOIINX C BBICOKOW BEPOSITHOCTHIO BEI-
CTyMalollye Ha IOBEPXHOCTh OOKOBBIC LENH, KOTOPBIE, BEPOSTHO, MOTYT BhIAepkaTh IIDImimmpoBanme 06e3
ymep6a mias FGF21 aktuBHoctH. ITockonbky omyOnukoBaHHble peHTreHosckue win SIMP crpykrypsr FGF21,
KOTOpPBIC MOTJIM OBbI OBITH MCIIOJIE30BAHbI IS UICHTH()HUKAIIMN TAKUX OCTAaTKOB, OTCYTCTBYIOT, ObLIA HCIIOIB30-
BaHa PEHTIeHOBCKas KpUcTa/Inueckas ctpykrypa FGF19 (IPWA) Beicokoro paspemtenus (1,3 A), nonyuennas
n3 6aHKa JaHHBIX 110 IpoTenHaM Protein Databank (PDB), mist coznanust TpexMepHON TOMOJIOTHYECKOH MOJEITH
FGF21 ¢ ucnons3zoBanuem nporpaMMHoro obecnieuenus st monemupoanuss MOE (Molecular Operating Envi-
ronment; Chemical Computing Group; Montreal, Quebec, Canada). FGF19 6bu1 Be1Opan kak MaTpuiia, mocKoJIb-
Ky CpeIy TPOTEHHOB, NETIOHUPOBAHHBIX B YKa3aHHOM OaHKe MaHHBIX 1Mo npoTenHam, FGF19 sBnsercs campiMm
Oosmm3kuM ipoterHoM K FGF21 B paMkax roMoJIOTHH aMHUHOKHCIIOTHOH ITOCIIeTOBATEIEHOCTH.

3arem FGF21 romonorudeckast MoJienb ObuTa pacmmpena a0 npeacrasieHus css3u FGF-21 ¢ FGF penen-
TOpoM. DTa MOAeNh OblIa MCHOIB30BaHA I WACHTU(HUKAIIMH OCTATKOB, KOTOPHIE, BEPOSITHO, BBHICTYHAIOT Ha
noBepxHocTh MoJiekynsl FGF21 1 gocTynHbl U1 peakiuu ¢ akTHBUPOBAaHHOM moiuMmepHo# (Hampumep, [101)
COCTABIISIIONICH, N30erast MPU ATOM TEX OCTAaTKOB, KOTOPEIE MOTYT IoMeraTh B3aumonaercTeio FGF21 ¢ peren-
TopoM. [IprHEMaMCh BO BHUMaHUE Takke cOOOpakeHHs B OTHOLIEHUH COXPaHEHHsI OCTaTKOB B IaHHOI rmocie-
JIOBATEIBHOCTH MEXAY BHIAMH, TaKKe KaK M OMOXMMHYECKHE CBOWCTBA NPUPOIHOI O0KoBOH memu. Ocrartky,
UICHTU(QHUIMPOBAHHEIC KaK XOPOIINE KaHAUIATYPHI C MMOMOIIBIO 3TOTO CKPUHUHTA, PAHKHPOBAIKUCH B COOTBET-
CTBHH C OLCHCHHOW BEPOSATHOCTHIO ycmenrHoro [I2T mimpoBaHust 3TOro caiita Mpu MHHUMAIFHOM HapYyIICHUU
akTUBHOCTH. OCTAaTKH B TpymIie A OTpa)xaloT HAWTyUIlIHe KaHAUAATYPhI, U OCTAaTKH B rpymme D oTpakaioT Xu3-
HECTIOCOOHBIE, HO MEHee MPEANOYTHTEIbHBIE KaHauaaTyphl. [ pynmna A Bxirowaer N121, H125, H112, R77, H87,
E37 u K69. I'pynma B Bximowaer R126, G113, D79, E91, D38, D46 u G120. I'pymma C Bxirouaer S71, D89,
L86, T70, G39, T40, R36, P49, S48, S123, K122, A81, A111, E110 u R96. Hakonern, rpymma D Bxirouaer Q18,
R19, A26, Q28, E34, A44, A45, ES0, 152, Q54, L55, K59, G61, L66, V68, R72, P78, G80, Y83, S85, F88, P90,
A92,894,1.98, E101, D102, Q108, L114, H117, P119, P124, D127, P128, A129, P130, R131 u P140.

Kpome toro, Obutu upeHTHGUIHpPOBaHBI caiiTel [I3I marpoBaHus BHYTPU aMHHO- ¥ KapOOKCHKOHIICBBIX
CErMEHTOB JIaHHOW MOJICKYJIBI, UCXOMSI U3 BBINPSIMIICHUS MOCIECA0BATEILHOCTH 1 OMOXUMHUYECKUX CBOWCTB 0O-
KOBBIX IIETIeH, MOCKOJBKY JJISl 9THX YacTeH MOJICKYJBI TPEXMEPHBIC CTPYKTYPHBIE TaHHBIE OTCYTCTBYIOT. OcTart-
KH, KOTOPBIC, KaK IOJIarajiy, HauboJiee MOXOMMIH JUTsl MYTAllUK, ObUTA HACHTU(QUIIMPOBAHBI U 3aTEM CTPYIIIIH-
POBaHBI B COOTBETCTBUH C TE€M, HACKOJIBKO XOPOIIO OHM OTBEYAIOT PsAY BHIOpaHHBIX KputepueB. Ocratku 1-13
ObLTH orieHeHBI B oTHOIIeHNH N-KoHIa FGF21 nonunentumHo mocienoBaTeasHOCTH, U DS OBLT onpeiesieH Kak
HaWTydInas KaHIuaaTypa Juist MyTtarum, a octatku H1, P2, 13, P4 u S6 O6bu11 Taxke ompeieNieHbl Kak AKU3HECTIO-
cobnsie. B oraomennn C-xonna FGF21 moaumenTuaHOW MOCIEIOBATENBFHOCTH OBIIM OIIEHEHBI ocTaTKu 141-
181, m ocratkm Y179 m R175 Obimn onpeneneHbl Kak HAWTYydIIie KaHIAAATYPhl ISl MyTaIlud, a octaTkud P143,
P171, S172, Q173, G174, S176, P177, S178, A180 u S181, o6pa3oBaim BTOpYIO TpyNIy KaHIUAATOB, U OCTATKH
P144, A145, P147, E148, P149, P150, 1152 A154, Q156 u G170 oOpa3oBaiu TpeThIO TpyNIy KaHIUAATYP AJIS
MYyTAaIlHH.

IIpumep 3.B. FGF21 myTaHThl, TeHEpUPOBaHHbBIE IIyTEM yAAJICHUS HEXelaTeIbHBIX CaliTOB MpUCOEANHE-
HUS IPUPOTHBIX TOJTHUMEPOB.

Bropas ctpaTterus ucmonb30Bana aMUHOCHICIM(PUICCKYI0O XUMHIO KOHBIOTAUU s conpspkeHus 100 u
FGF21. Caiit-cenextuBHoe nBoiiHoe [IOI mnupoBanye NOTEHIMAIbHO BaKyOIETe€HHBIX KOHBIOTATOB MOXKET 3Ha-
YHUTEJIFHO CHU3WUTh MX BaKyOJITCHHBIH moTeHIuan (cM., Hanpumep, mareHT CIIIA No. 6420339). CooTBerct-
BEHHO B OJHOM acIeKTe HACTOSIIETO M300pEeTEeHUs calT-celeKTUBHOE nBoitHOe [1DI mmupoBanne ocyIecTBIs-
eTcs TIyTeM MYTHPOBAHHS JAHHOTO NPOTEHHA, TAK YTO TOJNBKO OB MEPBUYHBIX AMHHOTPYIIIBI OCTAIOTCS IS
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I[IOT unuposanus.
FGF21 nmpoTenH coaepKuT YeThIpEe JTU3UHOBBIX U JICCIATh aPTUHIHHOBBIX OCTATKOB, KaK BBIICICHO JKUPHBIM
mpuprom (R u K ocratkn), n momuepkuBanuem (K ocratkn) nmocienoBatenbrocTrt FGF21 mukoro tuma (SEQ

ID NO: 4). /IBa npupOIHBIX ITUCTEMHOBBIX OCTATKA BBIICICHBI XKUPHBIM MIPUPTOM U KypCUBOM
HPIPDSSPLLQFGGQVRQRYLYTDDAQQTEAHLEIREDGTVGGAADQSPESLLQL

KALKPGVIQILGVKTSRFLCQRPDGALYGSLHFDPEACSFRELLLEDGYNVYQSE
AHGLPLHLPGNKSPHRDPAPRGPARFLPLPGLPPAPPEPPGILAPQPPDVGSSDPL
SMVGPSQGRSPSYAS SEQ ID NO:4

UYeTsipe NPUPOIHBIX JTH3HHA OBLUIM CHAaYajla MYTHPOBAHBI B apTUHHHBI ISl CO3JJAHUS POIUTEIBLCKON MOJIe-
KYJIBI, COJICpKANICH TOJHKO OJHY MEPBUYHYIO aMHHOTPYIITY KakK o-aMUHOTpymmy B N-koHie. OHa TeCTHpPOBa-
JIach Ha in Vitro akKTUBHOCTH, M, KaK OBIJIO HAlZICHO, ObLIA IMTOJTHOCTHIO aKTUBHOM. 3aTEM CEJICKTHBHBIE apTHHUHBI
OBUTH TIOIIATOBO 3aMEHEHB! JIM3WHOM JUIS CO3JAHMS 10 AECATH aHAJIOTOB, COAEPKAIIUX BTOPYIO MEPBUIHYIO
amuHorpymmy st [I3T wmpoBanus B pasnuaabx nonoxeHusx Ha FGF21 monekyne. M3yduenne romonorude-
ckoit mogenu FGF21, cBA3aHHOTO CO CBOMM pPENenTopoM (KaK ONMMCaHO B TpuMepe 3.A), MO3BOJIMIIO MTPOBECTH
pamKHpOBAaHNE TPEASIaraeMBbIX CAaiTOB KOHBIOTAIIMH B 3aBHCHMOCTH OT MX OJIM30CTH K MpeanojaracMoMy WH-
tepdeticy perrenropa. CaifTel, KOTOPBIE IIPEANONIATAINCH CKPBITBIMU, HE PACCMATPHBAIIICE.

Pasznmuunble MONOXKEHHS PAHXXUPOBAIUCH U XapaKTEPU30OBAIUCH CIICAYIOMIAM 00pa3oM: (a) CalThl, JOCTYII-
HBIE PACTBOPHUTEIIO M yAAICHHbIE OT HHTepdeiica perentopa: R36, R77, K122 & R126; (6) caiiTsl, oCTyITHbIC
pactBopurenio u O6iam3kue Kk uHTEepdeiicy peuenropa: K56, K59, K69, R72 & R175; u (B) caiiTbl, KOTOpBIE
ckpeIThl: R17, R19, R131 & R135.

KoHieBble KOHCTPYKTBI, KaXIbIi M3 KOTOPBIX COACPKUT EOMHCTBEHHYIO O-aMHHO W €-aMHUHOTPYIITY,
OYUINAIM U UCTIBITHIBATH HA aKTUBHOCTh Nepe U mociie Koubtoranuu ¢ [1017, kak omucano B mpumepe 9 (KOHb-
forarust) 1 10 (in vitro mpo6a Ha aKTHBHOCTB).

[Ipumep 4. Unentudukarus FGF21 MyTaHTOB, BKIIOYAOIMINX €IMHUIIHYIO MYTAIIHIO.

Ceomka FGF21 myTaHTOB, BKITIOYAIONIMX €IMHCTBEHHYIO MYTaIldIO, KOTOPBIE TEHEPUPOBAJINCH C TTOMO-
MIBIO PAIIOHAIIEHOTO MMPOTEMHOBOTO HHXHHUPHHTOBOTO TIOAX0/1a, ONMMUCAHHBIX BhIIIE B mpuMepe 3.A u 3.B, na-
Ha B TaOi. 3. DTH OTAETbHBIC MYTAaHTHI BBOAAT W BKIIOYAIOT CAT MPUCOSANHEHHS HETIPHPOTHOTO MMOINMEpa, B
0COOEHHOCTH IMCTCHHOBBIN MIIM JTU3UHOBBIA OCTATOK. BOKOBBIE IEMM 3THX OCTATKOB OCOOCHHO MOIXOMAT AJIS
XUMHUYECKOH MOAU(PHUKAIIMN MyTeM MPUCOCIUHEHHUS MOJIMMepa, Takoro kak moiekynbsl 19T, beuto mpusHaHo,
YTO B JIOMOJHECHUE K BBEJICHHOMY CalTy MPUCOCAUHCHHS HEMIPUPOIHOTO IOJIUMEPA, TIOJTUMEP MOXKET OBITh MPH-
COCJIMHEH, NP HEOOXOAUMOCTH, K N-KOHITy JAHHOTO MPOTEHHA, €CJIH B 3TOM €CTh MTOTPEOHOCTb.

ITockonbKy BBEICHHBIC OCTATKH OBLITH CKOHCTPYHUPOBAHBI C LIEIBIO MMOIICPKUBATH YPOBHU OUOJIOTHUECKOM
aktuBHOCTH FGF21 pumxoro tuma, stu FGF21 MyTanTHble MOIMMOENTHUIBI, KaK OXHUAAETCS, MOJAECPKHUBAIOT
FGF21 6uonoruveckyo akTHUBHOCTh U BCE €Il BBOJSAT OJUH WU HECKOJBKO CAHTOB MPHCOCTUHCHUS HETPU-
poasoro nomumMepa. [Toce xumuueckoit Moaudukannu (Hanpumep, [19 nnmpoBanus) 5TH MyTaHTBI, KaK OXKH-
JTaeTCsI, UMEIOT OoJiee MPOJOIHKUTENBHBIN in vivo mepuon noiypacnana, yeM FGF21 mukoro tuma, coxpaHsis B
TO K€ BpeMsI 3HAYUTENBHBIC iN ViVO YPOBHH OMOIOTHIECKOH aKTHBHOCTH TUKOTO THIIA.

Howmepa monosxenwii, 3a7aHHbIC IJIs1 MyTareHe3a, IPUBEIeHBI B Ta0l. 5 ¥ OTBEYAIOT MOJIOKEHUIO OCTAaTKA B
3penom FGF21 mpotenne, koTopbiii cocTouT n3 181 aMHHOKHCIOTHOTO ocTaTka. HyKIeMHOBOKHCIOTHBIEC TIO-
cienoBaTeNlbHOCTH, Koaupyromue FGF21 MyTaHTHBIC MOJNMIIENITHABI, TIEpeUYrcIeHHBIe B Tabn. 5 HibKe, ObLTH
MPUTOTOBJICHEI C UCIIOJIF30BAaHUEM OIMCAHHBIX HIKE CITOCOOOB.

Tabnuna 5
FGF21 myTranTHbIE TOTUNENTHIBI,
BKITIOYAOIIUE CAMHUIHYIO MYTAIIHIO

Homep ocrarka | /lnknii Tun | Mytauus

36 R K R36K
37 E C E37C
38 D C D38C
46 D C D46C
56 K R K56R
60 K R K60R
91 E C E91C
69 K C K69C
69 K R K69R
72 R K R72K
77 R C R77C
77 R K R77K
79 D C D79C
86 H C H86C
91 E C E9I1C
112 H C H112C
113 G C G113C
120 G C Gl120C
121 N C Ni21C
122 K R KI122R
125 H C H125C
126 R C R126C
126 R K R126K
171 P G P171G
175 R C R175C
175 R K R175K
170 G C G170C
179 Y C Y179C
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[Mpumep 5. Unentuduxanust FGF21 MyTanToB, BKIIIOYAIOIINX JABE MYTALHH.

JIOTIOTHUTEIBHBIN aHAIH3 TOMOJIOTHYECKON MOAETH U TAaHHBIX, TOTYYCHHBIX OT OTJCIBHBIX [IUCTCHHOBBIX
MYTaHTOB, OBUI IIPOBE/ICH C IENBI0 WACHTU(PHUINPOBATH KOMOMHAIINY MYTaHTOB, KOTOPBIE MOTIIN OBl BBECTH JIBa
caiiTa MpUCOETUHEHUS HENpUpoAHOro mosuMmepa. I[locme xummdeckoit Moamdukarmuu 3th FGF21 mMyTtanThl
MMEIOT JBa TojuMepa (Hampumep, Mosiekyisl [1317), mprcoeMHEHHBIX K TAHHOMY TOJHUIEITHIY B HEOOXOIH-
MbIX mostoxkeHusX. Kak n st Bcex FGF21 MyTaHTHBIX TOJTUNENITHIOB HACTOSIIETO N300pETEHUs, TIOJTUMEDP MO-
JKEeT TakXKe OBITh MpHUCOeANHEH K N-KOHIy AaHHOTO IMOJHUIENTHAA, B 3aBUCHMOCTH OT MPHPOIBI CAMOTO 3TOTO
nosmMmepa. PucyHok, n3oopaxaronuii qeaxael [191 mmuposannsiii FGF21 myrtanT, npeacrasne Ha ¢ur. 1.

Conka FGF21 MyrtaHTOB, BKIIIOYAIOIIUX J[BE MYTAaIlMH, KOTOpPBIC ObUIM T€HEPUPOBAHBI C ITOMOIIBIO pa-
[MUOHAILHOTO MPOTCHHOBOTO WHXKHHUPUHTOBOTO TOJXOJA, MPEACTABIICHA B Ta0Jl. 6. DTH NBOWHBIC MYTaHTHI
BKJIIOYAIOT CAWT NMPHUCOEAWHEHUS] HENPHPOIHOTO TIOJIMMEPa, B OCOOEHHOCTH, IMCTeHHa. BOKOBBIE LENH ATHX
OCTaTKOB OCOOCHHO MOAXOJAT JUI XUMHYCCKOH MOJU(PHUKAIIMY MyTEM MPUCOSAUHCHHUS MOJIUMEPA, TAKOTO Kak
mozekyna [101". Beiio npu3HaHo, 4TO B JONONHEHHE K BBEJCHHOMY CalTy MPHCOEIUHEHHSI HEIPUPOJHOTO TIO-
JIMMepa, MOJIUMEP MOKET OBITh, IIPH HEOOXOANMOCTH, IPUCOEANHEH K N-KOHIy JaHHOTO MPOTENHA, €CJIU B TOM
€CTh TIOTPEOHOCTbD.

[TockonbKy BBeIEHHBIC OCTATKH OBLIN CKOHCTPYHPOBAHBI IS TOAEPKAHUA OMOIOTHIECKON aKTHBHOCTH
FGF21, atu FGF21 myTanThl, Kak mpeArnosaraeTcs, COXpaHsioT OHOJIOTHYeCKyro akTuBHOCTh FGF21 u eme
BBOJIAT OJIMH WJIM HECKOJIBKO CAaiTOB MPHCOETUHEHUS HENpUpoaHoro noimuMmepa. [locine xumudaeckoro Mmonupu-
nupoBanus (Harmpumep, [ID WaupoBaHusa) 3TH MYTAHTHI, KaK MPEAIoJiaracTcsi, UMEIOT 0oJiee MPOIOIIKUTEIh-
HBIA TIepuoy mosypacmana, 4eM FGF21 nukoro Tuma, U B TO k€ BpeMsl IMOANEPKUBAIOT 3HAYUTENBHYIO in Vivo
AKTUBHOCTb.

Homepa nonoxenuii, npuBeeHHbIE B Ta01. 6, COOTBETCTBYIOT IOJIOXKEHHIO ocTaTka B 3pesioM FGF21 mpo-
TEHHE, KOTOPHIH COCTOMT M3 181 aMHHOKHCIOTHOTO OCTaTKa. HyKJICHHOBOKHCIIOTHBIE MOCIIEAOBATEIHLHOCTH,
koaupyromue FGF21 MyTaHTHBIC TOJIHUIIENTHIIBI, TICPCUNCIICHHBIC B Ta0J. 6 HIDKE, OBLTH MPUTOTOBIICHBI C HC-
TIOJIE30BaHUEM CIIOCOOO0B, OITMCAHHBIX HUXKE.

Tabnmma 6

FGF21 myTtaHTHBIE TOTUIETITH/IBI, BKITIOYAIOITUE IBE MYTAIIHH
Ocratok 1 | {uk. | Myramus | Octarok 2 | luk.tun | Myranus

THIU
37 E C 77 R C E37C,R77C
120 G 125

@]
e}
a

G120C,
H125C
R77C, E91C
R77C, H125C
E91C, H125C
R77C, G120C
E37C, E9IC
E91C, R175C
E37C, R175C

91

125
125
120
91

175
175

120
120
175
125
69

91

175

E91C, G120C
E37C, G120C
R77C, R175C
E37C, H125C
E37C, K69C
K69C, E91C
G120C,
R175C
K69C, G120C
K69C, H125C
K69C, R77C
HI25C,
R175C

175 R [ K69C, R175C
37 E |C 170 G C E37C, G170C
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[Ipumep 6. Unentudukarus FGF21 MyTaHTOB, BKIIOYAOIINX TP MYyTaIlUH.

Kak ommcaHo BBIIIE, CATHI MIPUCOCTUHEHUS HETIPHPOJHOTO IIOJIMMEPA MOTYT OBITh BBEACHBI B TOJIHIICH-
THIHYIO TocienoBaTelbHOCTh FGF21 mukoro Tuma. DTO MPeaoCTaBiIsieT BO3MOXKHOCTD ISl CAMT-CENEKTUBHOM
XAMHYECKOH MOTU(HUKAIMA B JKEJATEIbHBIX MOJOXKECHUAX B JaHHOM monwmmentuae. Kpome toro, panee ObuIo
ompezeneHo, 4to ocratok P171 B mocnemoBatensHocTrn FGF21 mukoro Twra moaBep:keH MPOTEOTUTHYECKON
nerpaganuy. COOTBETCTBEHHO IIyTeM BBEICHHSI KOMOMHAIMI BBIICYKa3aHHBIX MOTUPHUKAINN, TUTIOC MYTaIllX B
nosnoxxeunu P171, Moryt ObiTh crenepupoBansl FGF21 Mounexysbl, nMeromuye Kak MOBBIIICHHYIO IIPOTEOJIUTH-
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YECKYI0 YCTOWYMBOCTb, TAK M CAHTHI MPUCOCTUHCHUS CANT-CICIIU(PHISCKOTO MOTUMEpa.

JIOTIOTHUTEIBHBIA aHATH3 JaHHOW TOMOJIOTUYCCKOW MOAETH OBbLT MPOBEACH C LENBI0 HICHTH(OUKAIIUN
KOMOWHAIMK MYTaHTOB, KOTOPBIE MOTYT BBECTH J[Ba CaliTa MPHCOEIMHEHHUS HEIPUPOAHBIX ImonnMepoB. [locme
XUMHUYECKONH MOAU(HUKAIIUN 3TH MyTaHTHI OyIyT MMETh JBa MoJmMepa (HanmpuMep, MoJiekysl I[1317), mpucoeau-
HEHHBIC K JJaHHOMY TOJIMIICNITHIY B jkeiaTenbHeIXx MecTax. Kak u misa Bcex FGF21 MyTaHTHBIX MOTUIENITHIOB
HACTOSIIETO M300pPETeHNUs, MOJUMEP MOXKET TakKe OBITh NMPHCOeIWHEH K N-KOHIYy IaHHOTO IOJIMIENTHAA, B
3aBHCHMOCTH OT TIPHPOJIBI CaMOTO JaHHOTO MOoJMMepa. AHAJIHM3 BKIIOYAJ OIEHKY MYTaIliy B ojoxenun P171,
B JONOJIHEHUE K ABYM BBEICHHBIM CaiiTaM IMPHUCOCAMHEHUS ITOJIMMEPA, YTO OBLIO CIETAaHO JUIS TOBBIIICHHUS TIPO-
TeonmuTrIeckoi crabmwibHocTH FGF21 MyTaHTHOTO MOMUMIENTHIA M BBEJCHUS CEICKTUBHBIX CAWTOB MPHUCOCTHU-
HCHHS MOJTUMEPa W TOBBIMICHHON MPOTCOIUTUYCCKON CTAaOMIBHOCTH, TIPU COXPAHCHUU WM YCHJICHHU B TO JKE
BpeMs in vivo Ouonormdeckoii aktuBHOcTH FGF21 mukoro Tuma.

B mapannenbHOM HCCIICAOBAaHUH BEIOPAHHOE MOJMHOMXECTBO OTACIBHBIX MYTAIlMi W3 Tabil. 5, mpencras-
JICHHBIX B IpuMepe 4, KOMOMHUPOBAIOCH ¢ MyTanueii P171, moBbimaromeii cTabuiIbHOCTD, C IENBI0 CEICKTHB-
Horo I3 'mmupoBaHus caiiTa Kak B o.-aMHHO N-KOHIIE TaK ¥ BO BBEJICHHOH ITUCTEMHOBOYW MYTAIlH, C HCIIOJIB30-
BaHUEM CaHT-CEIICKTUBHBIX CMCIIAHHBIX XMMHYECKHX CIIOCO0OB, ommcaHHOTO paHee (cM. mareHT CILIA No.
6420339, Ha KOTOPHIIA 3/1eCh CleNaHa CChUIKA). DTH NBOWHBIE MyTalnuy ObUTH 0003Ha4YeHB! kKak R77C/P171G u
H125C/P171G u SBASIOTCS MPUMEPOM JIFOOBIX APYTHX KOMOWHAIMN, KOTOPHIE MOTYT OBITH NMPETYCMOTPEHBI C
WCTIOJIb30BaHNEM MYTallii, paCKPBITHIX B Ta0JI. 5 mpumMepa 4.

Ceonka FGF21 myTaHTOB, BKJIIOYAIOMINX JIBE MYTAIlMH, B JOMOJIHEHWE K MyTanuu Ha caite P171, koto-
pBIe TEHEPHPOBAIICH C TIOMOIIBI0 YKa3aHHOTO PALMOHATIBHOTO MPOTEWHOBOTO WH)KWHHUPWHTOBOTO IIOAXOJA,
IpecTaBieHa B TabJ. 7. DTH MyTaHTHI BKIIOYAIOT JBa caiiTa IPUCOCIMHEHMS HEIPUPOJHBIX MOJUMEPOB, KOH-
KPETHO, IIUCTCHH. BOKOBBIC IEMH 3THX OCTATKOB OCOOCHHO MOJXOMAT I XMMHYCCKOH MOTU(DHUKAIIMU ITyTEM
MPUCOCTUHEHUS TTOIMMepa, Takoro kak [131 monekyna. Beuto npu3HaHo, YTO B IOTOHEHHE K BBEICHHOMY Caii-
Ty MPUCOSAUHCHHS HEMPUPOIHOTO TOIUMEPA, OTMUMEP MOT ObI OBITH MIPUCOCTUHEH, TIPH HEOOXOTUMOCTH, K N-
KOHIy JlaHHOTO mpoTenHa. TpoiHeie onucaHHble FGF21 MyTaHTBl BKIIOYAIOT HE TOJIBKO BBEJCHHBIE CAMTHI
MPUCOEANHEHUS TIOTUMEPA, OMTUCAHHBIE BBIIIE, HO TAKXKE U MyTallMIo B MoJjioxkeHue 171, HHAYUMPYIOLIYIO MPO-
TEONUTHYECKYIO0 cTabmibHOCTh. [Tocne xumndeckoi Mmogudukanmu FGF21 TpoiiHoro myraHnTa 3Ta KOMOMHAIIUS
MYTallMi CITYy’KUT QYHKIWEH yBenmdeHUs neproa nonypacnaga FGF21 gepes acconuaiuio IByX MOIMMEPOB
(mammpumep, Morexyn I1917) ¢ momunenTHAHON MOCIe10BaTeIHbHOCTRIO, TAKXKE KaK M YBEIUYCHUS IIEPHOAa MOy~
pacmaza gepe3 SITUMHHAIINIO CaliTa IPOTCONUTHIECKOTO PACIICTIIICHHUS.

ITockoJIbKYy BBEJICHHBIE OCTATKH OBLIN CKOHCTPYHPOBAHBI IS TMOANEPIKAHUS in Vivo YpOBHEH OHMoiormye-
ckoit aktuBHOCTH FGF21 mukoro tuna, 3t FGF21 MyTaHThI, Kak MpearnonaracTcs, MoIePKUBAIOT OMOIOTHYIe-
ckyto akTuBHOCTh FGF21 m BBOIAT Takke yHHKAIbHBIE CAWTHI MMPUCOSTUHEHHS HEMTPUPOIHOTO Toimmepa. [1o-
ciie XxumMudeckoi Mogudukaryu (Hanpumep, [I13I nmpoBanust) 3TH MyTaHTBI, KaK 0XKHIAETCSI, UMEIOT OOJIBIIUH
nepuof moirypacmana, ueM FGF21 aukoro tuma, coxpaHssi PU 3TOM CYIIECTBEHHEIC in ViVvo YPOBHH OHOJIOTH-
YECKOW aKTHBHOCTH JHUKOTO THIIA.

Howmepa nonoxenuii, npuBeeHHbIE B Ta0J. 7, COOTBETCTBYIOT IOJIOXKEHHIO ocTaTka B 3pesioM FGF21 mpo-
TEeUWHe, KOTOphId cocTouT u3 181 aMUHOKHUCIOTHOrO ocTaTka. HyKI€eHMHOBOKHCIOTHBIE MOCIENI0BATEIbHOCTH,
koaupytomue FGF21 myTranTHBIe MONMMTIENTHIBI, IEPEUYHCIICHHBIE B Ta0N. 7, OBUIN TMONXYYEHBI C MCIIOJIF30BaHH-
€M OIHMCaHHBIX 3/IECh CITIOCOOO0B.
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Tabnuma 7

FGF21 myTanTHBIE TOTUIENTH B, BKIIOYAIOLIUE TPU MyTalluU
Ocra- | Iuk. | Myra- Ocra- | Ink. | Myra- Ocra- | JIuk. | Myra-

TOK 1 THN uMs TOK 2 THI uus TOK 3 THI uus
37 E C 77 R C 171 P G E37C,
R77C,
P171G
91 E C 125 H C 171 P G E91C,
H125C,
P171G
71 R C 120 G C 171 P G R77C,
G120C,
P171G
37 E C 91 E C 171 P G E37C,
E9IC,
P171G
91 E C 175 R C 171 P G E9IC,
R175C,
P171G
37 E C 175 R C 17 P G E37C,
R175C,
P171G
91 E C 120 G C 171 P G E91C,
G120C,
P171G
37 E C 120 G C 171 P G E37C,
G120C,
P171G
77 R C 175 R C 171 P G R77C,

R175C,
P171G
37 E C 125 H C 171 P G E37C,

HI125C,
P171G

IIpumep 7. [Monydenne u sxcnpeccrss FGF21 MyTaHTHBIX TTOJIATIENI THIOB.

Konctpykter, kogupyromue FGF21 mMyranTsl, iepeynciaeHHbIe B Ta0l. 3 (OTHENbHBIC MYTaHTHI), 4 (IBOII-
HBIE MYTaHTBI) ¥ 5 (TpOWHBIE MYTaHTHI, T.€. ABoiHbIe MyTarmu + P171G), B uenom, "FGF21 myranTsl" B 3TOM
npumepe, OblH moydeHs! nocpenctsoM [P ammmudukamum skenpeccupytomero Bekropa FGF21 auxoro
THIIa, KaK ONMCAHO HIDKE (KOHCTPYKIMS Kcnpeccupyromero Bekropa FGF21 nukoro tuna onucana B npumepe
1). Lenpio 3THX 3KcriepuMeHTOB ObIIO creHepupoBath FGF21 MyTaHTBI, KOTOpBIE BKJIIOYAIOT OJWH WIIM He-
CKOJIBKO CaiiTOB MPHUCOEIUHEHUs] HEMIPUPOIHOIO MOJUMEPA U B HEKOTOPBIX CIIydasiX PE3UCTEHTHBI K MPOTEOIH-
3y. XuMH4YecKd MoauduimpoBanubie Gopmel 3Tux FGF21 MyTanToB, Kak mpearnosaraeTcs, OyAyT MpOSIBIATH
Gosiee IIUTENBHBIC IEPHUOABI MTOTYypPaclaga U B HEKOTOPBIX CIIydasiX TakXKe OyIyT pEe3HUCTEHTHBI K IPOTEOIH3Y.

FGF21 myranTHBIE KOHCTPYKTBI OBUTH MPUTOTOBIIEHBI C MCITOJIb30BAHUEM IMpaiMepoB, UMEIONTUX ITOCIIe-
JIOBATEIbHOCTH, KOTOPBIE SIBISIOTCS TOMOJIOTAMH YYacTKOB BBEPX M BHM3 OT KOJOHA (MM KOJOHOB), KOTOPBII
IpeanosaraeTcs MyTHpoBaTb. lIpaiiMepsl, HCIONB30BAHHBIC B TAKHX PEAKLUSIX aMIUIMGHUKALUK, TAKXKe aH
NpUOIM3UTENBHO 15 HyKJICOTHIOB HEPEKPBIBAIONIEHCS ITOCIEIOBATEIBHOCTH IS YUeTa PELHUPKYIISIPH3ALUH
aMIUTM(UIMPOBAHHOTO MPOAYKTA, T.€. BCETO BEKTOpa, 00JIa/IaI0IIETO TeNeph HY>KHBIM MYTaHTOM.

Wnmoctpatusssiit FGF21 myTtanTHBIN KOHCTpYKT, kKoaupyromuit FGF21 myTanT, nmeromuii ocTaTok Iiny-
TaMHMHOBOW KHCJIOTHI B mojioxkeHun 170 BMecTo mpupomHoro rmmiuHoBoro ocrarka (t.e. G170E FGF21 my-
TaHTHBII MOJMIIETITU), OBIT TPUTOTOBJICH C UCIOJIB30BaHUEM NpaiiMepoB, TOKa3aHHBIX B Ta0I. 8.

Tabmuma 8
TP npaiimeps! ans nosyueHus umoctpatuBHoro FGF21 myranra
SEQ

IIpaiimep HocaegoBaTeIbHOCTD ID NO:
CMBICIL 5'-ATGGTGGAACCTTCCCAGGGCCGRAGC-3"' 29

CTCCTCGGACCCTCTGAGCATGGTGGGACCTTCCCAGGGCCGARGCCCCA 30

GAGGAGCCTGGGAGACTCGTACCACCCTGGRAAGGGTCCCGGCTTCGGGGT 31
AnTtucmbict. | 5' -GGAAGGTTCCACCATGCTCAGAGGGTCCGA-3" 32

[Ipaiimepsl, TOKa3aHHBIE B Ta0N. 6, YYUTHIBAIOT 3aMEIICHNE TIUIIMHOBOTO OCTAaTKa OCTATKOM TITyTaMHHO-
BOM KHCIIOTHI, KaK ITOKa3aHO HIDKE, TIC BEPXHSS MOCIENOBATEIFHOCTE SABISETCS CMBICIOBEIM Tpaiimepom (SEQ
ID NO: 29), Bropas u Tpetbs nocienoBarensHocT (SEQ ID NOs: 30 u 31) siBistrorest wactsimu FGF21 akerpec-
CUPYIOLIET0 KOHCTPYKTa M YEeTBEpTas IMOCIEJOBATEIBbHOCTD SIBIISIETCS aHTHCMBICIOBBIM mpaiimepom (SEQ ID
NO: 32)
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5" -ATGGTGGAACCTTCCCAGGGCCGAAGC
CTCCTCGGACCCTCTGAGCATGGTGEGGACCTTCCCAGGGCCGAAGCCCCA
GAGGAGCCTGGGAGACTCGTACCACCCTGGAAGGGTCCCGGCTTCGGGGT

AGCCTGGGAGACTCGTACCACCTTGGAAGG-5"

FGF21 myranTHBIE KOHCTPYKTHI OBUIH TTOJIYIEHBI C UCTIONh30BaHUEM, 110 cyTH, [TL[P yciioBui, onncanHbIx
B mpumepe 1. ITpoaykThl aMIDTUPUKAIUN PACIIEIUBUIMCh PECTPUKIIMOHHON SHAOHYKIea3oi Dpnl u 3atem
TpaHC(HOPMHUPOBATICH B KOMIIETEHTHBIE KICTKU. Pe3ynpTHpyronue KJIOHB OBITH CEKBEHHPOBAHBI TSI TIOATBEP-
JKICHUS OTCYTCTBHS TeHEPUPOBAHHBIX MOJIMMEPA30ii OMIHOOK.

FGF21 myTtaHThI ObUTH SKCTIPECCUPOBAHBI IMyTeM TpaHchopmupoBaHus komreTeHTHRIX BL21 (DE3) wmn
BL21 Star (Invitrogen; Carlsbad, CA) kJ1eTOK KOHCTPYKTOM, KOAMPYIOIIMM OTIEIbHBIN MyTaHT. Tpanchopman-
THI BEIPAIIMBAJINCh B TCUCHUE HOYH MPU OTPaHUYCHHOU asparmu B TB cpene, momomsaenHo# 40 MKT/MII KaHAMU-
IIMHA, TTO0JIBEPTaJIMCh a3palliy Ha CIEAYIONIEe YTPO U MOCIE KOPOTKOTO IIEPHOa BOCCTAHOBICHUS HHIYIIMPOBA-
mucsk B 0,4 MM IPTG. FGF21 myTanTHBIC TTIOJIMTIIENTHIBI COOMPAINCH yTeM LHEeHTpU(yrupoBanus yepe3 18-20 u
TOCJIC WHTYKIIHH.

B pesynbrare ncrnons3oBanus OakTepranbHON dKcnpeccupytomei cucteMbl FGF21 myranTtHble nmonumnen-
TU/BI OBLITH SKCIPECCHPOBAHBI ¢ N-KOHIICBEIM METHOHUHOBBIM OCTATKOM.

IIpumep 8. Ounctka FGF21 n FGF21 MyTaHTHBIX HOJUIETITHIOB OT OaKTEpHH.

B nocnenyromux npuMepax FGF21 MyTaHTHBIE MOMMIENTHIBI OBUTH KCIIPECCHPOBAHEBI B OaKTepHUaTbHON
JKcIpeccupytomiei cucreme. [locne skcnpeccnn, Kotopas onrcana B mpuMepe 7, FGF21 myTanTHBIC TOHUIIETI-
TH/IBI OYMIIATICH, KaK ONMCAHO B 3TOM IIPUMEpE, €CIH HEe YKa3aHO WHOE.

Jlst ounctkn FGF21 MyTaHTHOTO MOJUTIENTHIA OT BHYTPUKIETOYHBIX OaKTEpHATbHBIX BKIIOUESHUH JIBaXK-
Il TIPOMBITHIC BHYTpUKIETOUHbIe BKIOUeHUs (DWIBs) ObUTH COMOOMIN3UPOBAHEI B CONIOOMIN3AITMOHHOM
Oydepe, conepxamem ryanuanHa ruapoxiopua u autnorpenton DTT in Tris O6ydepe npu pH 8,5, n 3arem
CMCIIIUBAIIUCH B TCUCHHE | U Mpu KOMHATHOW TeMIepaType, U JaHHas CONOOMIN3AIMOHHAS CMECh J00aBIsIIaCh
K BOCCTaHOBIICHHOMY Oydepy, comepkaiieMy MOUYCBUHY, apTHHHH, IIUCTCHH U IIUCTAMHIH TUAPOXJIOpua npu pH
9,5, n cmemmBanach B Teuenue 24 4 npu 5°C (cm., Hanpumep, padotsl Clarke, 1998, Curr. Opin. Biotechnol. 9:
157-63; Mannall et al., 2007, Biotechnol. Bioeng. 97: 1523-34; Rudolph et al., 1997, "Folding proteins", in Pro-
tein Function: A Practical Approach (Creighton, ed., New York, IRL Press), pp. 57-99; and Ishibashi et al.,
2005, Protein Expr. Purif. 42: 1-6).

ITocne comrobumu3anuu u pedoiauHra JaHHYI0 cMech (QUiIbTpoBau depe3 0,45-MUKPOHHBIA QUIBTP.
JlaHHBIN ITyJT 3aTeM KOHIIEHTPUPOBAIH MPpUOIM3uTeNsHO 10-kpaTHO ¢ ToMotibio kacceTsl Pall Omega ¢ rpanud-
HBIM MOJIEKYJsIpHBIM BecoM 10 k/la mpu tpancmemOpanHoM gasienud (TMJI) 20 GyHT/KB.It0MM, MOaABEpPTaIn
MUATATHIECKOMY (GUIBTPOBAHUIO 3 KOJTOHKOBEIMHU oObeMamu 20 MM Tris, pH 8,0 mpu TM]I 20 GyHT/KB.TI0MM.

OcBeTiIeHHBIH 00paser 3aTeM MoJBepraics aHnoHooOMeHHol Xxpomarorpadun (AOX) ¢ ucnonbp30BaHuEM
Q Sepharose HP cmounbl. brita mpoBeeHa cepyst ONBITOB € HCHOJIB30BAHUEM JIMHEHHOTO COJICBOTO TPAJINeHTa OT
0 mo 250 MM NaCl B 20 MM Tris npu pH 8,0 u 5°C. ITukoBsle ¢pakiuy aHaIM3UpOBAIKCH criocobom SDS-
PAGE u cobupanucs.

3arem AOX amroaTHslil myn noasepraics ruapododHoit xpomartorpaduu (I'’X) ¢ ucnonp3oBannem Phenyl
Sepharose HP cmonbl. [Iporenn amonpoBany ¢ UCIIONB30BaHUEM YMEHBINAIOIIETOCS JIMHEHHOTO TpajieHTa OT
0,6 10 0 M cynsdara ammonus ipu 20 MM TRIS pH 8,0 u komHaTHOM Temnieparype. [TukoBbie ppakuny aHaH-
supoBamch crmocobom SDS-PAGE (Laemmli, 1970, Nature 227: 680-85) u coOupanmch.

I'X mysn KOHIEHTprpoBaics ¢ momombio 0,2 M> kaccers! Pall Omega ¢ rpaHHYHBIM MOJCKYISPHBIM BECOM
5 x/la no 7 mr/mn npu TpancmemOpanHoM nasieHun (TM/I) 20 gynT/kB. oM. KoHIIeHTpaT moaBepraics aua-
mutrnaeckoMy ¢uiabTpoBanuio 5 06. 20 MM TRIS, pH 8,0 npu TM/ 20 GyHT/KB.I101M, U BOCCTAaHOBIIEHHBIN
KOHIIEHTpaT paszbaBisuicss 10 5 mr/mi. B 3aBepmenue, pactBop ¢unbTpoBann uyepe3 0,22 MKM IEIUTIONIO3HO-
areTaTHBIN QUIBTP.

[Mpumep 9. Xumnueckas Mmoaupukanust FGF21 myranros.

Bapuanter FGF21, nMetoniie UCTEHH, 3aMCIICHHBIN B BHIOPAHHBIX ITOJIOKCHHIX, YTO MPEICTABICHO B
Tabn. 3-5, OBLIM MOJYYEHBI, KaK OMKCAHO B NMPUMEPE 7, W MOTOM JaHHBIC MOJICKYJBI MOIBEPTaIiCh PCAKIIH
I 'unuposanus 20 k/a merokeu-I19I-umMuom ManenHoBo# kucioTel. Eciau He ykazano uHoe, Bce 1191 nnn-
poBanuble FGF21 monmmenTuIsl IUKOTO THIIA ¥ MyTaHTHBIC MTOJUIICTITHIBI, PACKPBITHIE 3/1€Ch, BKIIOYAIOT OJIH
nu Heckonbko 20 kJla meTokcu IO MaTeMHUMUTHBIX TTOJTMMEPOB.

3arem gactuuHO ounmieHHble FGF21 MoneKkybl BOCCTaHABIMBAIUCEH C UCIIOIB30BaHUEM 5 MOJISPHBIX JK-
BuBanieHTOB TCEP B Teuenme 30 mun npu 25°C. Boccranosnennsrii FGF21 3arem monseprancs 0ydepHomy
obmeny Ha 10 MM mmupgazona, pH 7,5 ¢ nucnons3oBanneM koiionku GE Healthcare Sephadex G25M. TTonsepr-
HyTBIH Oydepromy oomeny FGF21 3atem pearuposan ¢ 5 mon.okB. 20 k/la merokcu-I13I-Manenanmua B Te-
yerne 30 mun npu 25°C. PesynpTHpyromas peakuoHHas CMECh 3aTeM TOABepraiach HOHOOOMEHHOM XpoMaro-
rpadun s otaeneHus  MoHO-IIOI'mnmpoBaHHBIX — wactuy oT  MynbTH-IIDI MinMpoBaHHBIX W He-
[IOT'unnpoBansbix Moneky. bonbmmucTBO FGF21 MyTaHTHBIX MOIMIENTHIOB XOPOILIO PEarupoBano ¢ METOK-
cu-I119I'-ManenHUMHUIOM U AaBajo, TIaBHBEIM 00pa3oM, MOHO-IIDT MimpoBaHHBIC MPOIYKTHI C BRICOKMM BBIXO-
noM (ur. 2 u 3).

Jlnst mosrydenus "cBsi3aHHBIX MOJeKyn" dacTmuHO ouwnineHHble FGF21 MoJexkynsl BOCCTaHABIMBAIUCH C
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UCToNb30BaHuEM 5 MoisipHbIX 3kBUBaNeHTOB TCEP B Teuenue 30 muu mpu 25°C. BoccranoBnennslii FGF21
3areM nojBepraics OypepHomy oomerny Ha 10 MM ummnazona, pH 7,5 ¢ ucnons3oanuem xononku GE Health-
care Sephadex G25M. IToasepruyteiii 0ydpepnomy oomeny FGF21 3arem pearuposan ¢ 0,45 MOJIAPHOTO SKBH-
BaneHta 20 k/la [19T" 6uc-manenanmuna B Teuenne 60 muH mipu 4 °C. PesympTupytomas peakioHHas CMECh
3aTeM ToJ[Beprajgach HOHOOOMEHHOM XpoMaTorpaduu Uil OTACIICHUS "CBI3aHHONH MOJIEKYJIBI" OT APYTUX HEXe-
JATeIbHBIX MPOIYKTOB peakuuu. YacTo TpeboBanack JOMOIHUATENbHAS CTaAusI HOHOOOMEHHON OYHCTKH, KOTO-
past MPOBOAMIIACK ITyTeM pa30aBlIeHUS TIEPBOTO HOHOOOMEHHOTO ITyJia B IPHOIU3UTEILHO 4 00. BOIBI U TTOBTOP-
HOTO BBEACHUS B HOHOOOMEHHYIO KOJIOHKY.

Kak anprepHaTHBa, aMMHOCHEIU(pHUUIECKOE CONMpPsOKEHHE ¢ N-KOHIIOM JIOCTHTalloCh IIyTEM BOCCTaHOBH-
TENIBHOTO AIKMIMPOBAHUS C UCIOJIb30BaHHEM MeTokcu-I13I -nponronanpaernia, Kak onucaHo paHee (CM. Ta-
tent CIA No. 5824784). Bxkpatue, myrantasiii FGF21 nmpnbnusurensHo mpu 2 Mr/mil pearupoBai B TeUCHHE
HouM npH 4 rpaxycax C, ¢ S-kpaTHbIM MOJSIpHBIM n30bITKOM 20 k/la MIIOT -npornuoHanbaernia B aleTaTHOM
oyodepe, pH 5,5, u 10 MM tmmano6oporunpuaa Hatpus. N-konneoe [19T wnmupoanue moobrx Moiekyn FGF21
JIMKOTO THUIIa ¥ MyTaHTHBIX MOJIEKYJI, OTIMCAHHOE 31€Ch, MOXKET OBITh IOCTUTHYTO C UCIIOJIb30BAaHUEM 3TOH CTpa-
TETUH.

Korma amunocnenmduaeckoe neoitHoe [I2T nnmpoBanue TpeboBanoch kKak B N-KOHIIE TaK U MYTAHTHOM
mu3nHe, UcTonb3oBaicss MeTOKCHIIDT-NHS (N-ruapokcucyKIIMHUMUIWIOBEIH 3¢up). Bipartiie, MyTaHTHBIH
FGF21 npubnusurenapbHO Mpu 2 MT/MII pearupoBai nmpuMepHo B TedeHue 2 9 npu 4°C ¢ 5-KpaTHBIM MOJISIPHBIM
n30erTkOoM (I13T :amunOTpynma) 20 xJ/la MIIOT-NHS B Gurntuaosom 6ydepe, pH 7,5.

[Tpu npuMeHEeHNN CMETaHHO-XUMHUYeCKOTo moaxoa K AsoiHomy 19T nmuposanuio FGF21 myTranToB kak
B N-koHne Tak U MyTaHTHOM Cys MOJIOKEHHHM IOCIEJOBAaTEIbHO HCIOJIB30BANINCh Kak MeTOKcH-IIOI-
MPOMUOHANBACTU] TaKk U MeTOKcU-IIDI-ManenHnumun, kak onuchiBasioch panee (cMm. mareHt CIIA No.
6420339). Bkpatue, myrantasiii FGF21 npubnmsurensHo mpu 2 MI/mil pearupoBai NpHOIM3UTENBEHO B TCUCHUE
2 4 ¢ 1,5-kpatHbiM MossIpHEIM H30bITKOM 20 K/la MITOI -Manenanmuna B hpocdaraom 6ydepe mpu pH 6,5 u 4°C,
3areM BenmuuHy pH ycraHaBnMBanu Ha ypoBHE OKOJO 5, M 100aBisuM S-kpaTHbIA u30bITok 20 k[a mMIIOI-
npornoHansaeruaa ¢ 10 MM rmano6oporuapuaa Hatpust. Konednas peakimust pogoixanack npu 4°C Ha mpo-
TSHKCHUU HOYH.

OuncTka BceX Pa3IMIHBIX PEaKIMOHHBIX CMeceil MPOBOAMIACH CIOCOOOM aHHMOHOOOMEHHOHW XpoMaTorpa-
¢um B Tris Oydepe mpu pH 8, kak onmucano panee.

IIpumep 10. In vitro aktuBHOCT, FGF21 MyTaHTHBIX TOJUIETITHIOB U XUMHYECKH MOIU(PHUITIPOBAHHBIX
FGF21 MyTaHTHBIX TTOJIHIIETITUIOB.

[3lr'umuposannsie FGF21 MyTaHTHBIC TOMUIENTHIBI TOJBEPTAIUCH 3aTEM in Vitro aHAIU3y [UIS OICHKH
X aKTUBHOCTH, B cpaBHeHMH ¢ He-IIDI'mmmpoBannoit ¢opmoit FGF21 myrantHoro mnomumnentuaa u N-
tepmuHansHO [13'mnuposannoro FGF21.

OpHolt M3 1enel STUX 3KCIEpUMEHTOB ObLI0 naeHTHuIHupoBats FGF21 MyTaHTHBIC NONMAIENTHIB U XU-
muyeckn Monuduiuposanusie FGF21 myranTHble monmumentuabl, kotopele coxpansior FGF21 akTuBHOCTE B
ELK-monugepaszHoii in vitro npode. ELK-nmroungepasnpie mpoOsl TPOBOIMINCE C UCTIOIB30BAHUEM PEKOMOH-
HaHTHOW 4enoBedeckor 293T modedHo# KIeTOYHOW CHCTEMBI, B KOTOopoi 293T KIETKH THUNEPIKCTIPECCUPYIOT
6eTa-KI0TO M JoIM(epa3sHble PenopTepHbIe KOHCTPYKTH. beTa-KiI0To ABIseTCs KO-peuenTopoM, KOTOPBINA He-
o6xomum FGF21 mns akruBanuu ero FGF penentopoB. FGF penienitopsl, HCTIOb30BaHHBIE B 3TOH mpobe, mpe-
CTaBJLIIOT co0oi 3HmoreHHbie ypoBHH FGF penentopoB, sKkcnpeccupoBaHHBIX B TouedHOH kieTke 293T. Jlro-
g epasHbie pernopTepHbIe KOHCTPYKTHI COAEpIKaT MmocieaoBarenbHocTh, konupytomue GAL4-ELK1, u monm-
(epasHblil penoprep, ynpaBisieMbld MPOMOTOPOM, KOTOPBIA CONEPXHT IISITh TaHAEMHBIX Konuid Gal4 cBsi3bI-
Baromero caita (SxUAS-Luc). AKTHBHOCTH Jronud)epassl peryiaupyercs YpoBHEM (ocHOpHIMPOBAHHOTO
Erk/ELK1, u ucnonb3yercst Asl KOCBEHHOTO MOHHTOPUHTra W KoJmdecTBeHHOro onpenenenus FGF21 akTuBHO-
CTH.

ELK-mronngepasnpie npoObl MPOBOAMINCH ITyTeM KyiabTuBHUpoBaHHA 293T KIETOK B NPUCYTCTBHH pas-
muuHbIX koHueHtpauuii FGF21 muxoro tuma winun FGF21 myranTHOro mojumnentuja B TedeHue 6 4, U mocie-
JIYIOIIETO aHaJi3a KJIETOYHBIX JIN3aTOB Ha aKTUBHOCTS Jitorudepassl. dur. 4-6 u Tadin. 3-5 narot cBOAKY in vitro
pe3yIIbTaToB, MOIYYEHHBIX JUIl HECKOJIBKUX WILTIOCTPaTUBHBIX FGF21 MyTaHTHBIX MOJMHMIIENTHIOB, BKIOYAs W
Te, KOTOPBIE UMEIOT OAHY, IBE WK TPU MYTAIlHUH.

IIpumep 10.A. EC50 3nauenus nis [I9T wmmpoanasix FGF21 MyTaHTHBIX MMOJHITENITAAOB, BKIIOYAOIIHX
OJTHY MYTAIHIO.

B ta6m. 9 amxe mana ceogka ECS50 3nauenuit pazabix FGF21 MyTaHTHBIX TOJWTIENTHIOB, BKIIOYAIOIIHX
JIB€ MYTAIlUH, KOTOpPBIC BBOJSAT OJUH CAWT NMPHCOEAWHEHHS HETPHPOTHOTO IOIUMEpa B CHEHU(PUIECCKOM, H3-
BECTHOM IOJIOKEHHH.

Bt renepupoBansl paziauyasie FGF21 MyTaHTHBIE MOMMIENTHIB], M UX aKTUBHOCTH OIIpEessulach B in
vitro ELK-mronndepasnoii npobe, onucaHHoi B 1aHHOH 3asBKe. B Ta0n. 9 nana cBoka Mojy4eHHbIX TaHHBIX.
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Ta6mmma 9
Csoaxa nansbix o EC50 ms [0 unupoBannsix FGF21
MYTaHTHBIX TOJHUNENTHAOB, BKIIOYAIONINX OJHY MYTAIHIO

IMyTauus|EC50 (sM)Iuk.tun EC50 (1M)YN-PEG20 EC50 (M)
H125C 45 28 36.7
IR77C 49 39 433
IK69C 53 28 36.7
G120C 6.0 28 36.7
IE37C 6.9 39 433
IR175C 79 0.9 21.5
[E91C 83 39 433
IN121C 92 39 433
R126C 10.0) 2.8 36.7
G113C 12.0) 39 433
ID38C 13.1 2.8 36.7
ID79C 204 3.4 40.0
ID46C 27.8 39 433
287.
Y179C " 1.1 215

B ta6m. 9 nana cBoaka mo BiusHUIO 131 muimpoBanus Ha in Vitro akTUBHOCTh HEKOTOPBIX U3 PAa3TMYHBIX
FGF21 MyTaHTHBIX MOJHIIETITAIOB HACTOSIIIIETO U300pETEHUS.

®dwur. 4-6 rpaduyeckn m3obpakaroT pe3ynabTathl u 3HaueHUss EC50 mis Heckonpkux IO mnmpoBaHHBIX
FGF21 myTtaHTOB, BKIIOYAIOMIMX OJHOTOYCUHYIO MyTanuio. dur. 4 u 5 comepkaT JaHHBIE IO HECKOJIBKUM W3
FGF21 myraHTOB, Ul KOTOPBIX JaHHBIE NpeAcTaBieHbl B Tabu. 9. bonee koHKpeTHO, BepxHMH rpaduk dur. 4
nokaseiBaet pe3ynbTarsl ERK-monmdepasnoit npoosr, Bermonnennoi Ha [19T unuposanusix E37C, R77C, E91C
myTaHTax U N-tepmuHansHo [IOT'ummposanHom FGF21 nukoro tuma, Taxxke kak u He-IIOI'mnupoBaHHOM
FGF21. B HwxHell yactu rpaduka Ha ¢ur. 4 npencrasiens! qanueie no 19 mmmposannsim G113C, N121C,
D46C wmyrantam u N-tepmunansHO-IIOI'mnupoBanHomy FGF21 pukoro tuma, Takke Kak U IO He-
II9T'nmupoBanHoMy FGF21 aukoro tuma.

Uro kacaercs ¢ur. 5, Ha BepxHeM rpaduke npenactaiensl gannabie s H125C, G120C, R126C myTtanToB
n N-tepmunansao 13T mmmpoBannoro FGF21 nukoro Ttuma, Takxke kak u He-I13T mmupoBannoro FGF21 aukoro
tumna. Ha HmwkHeM rpaduke npeacrasiaeHs! nanusie mist D79C, D38C myrantoB u N-tepmuHanbHo [T nmmpo-
BanHOTO FGF21 nukoro tuma, Taxke kak u He-I13rmmposannoro FGF21 nukoro tuma.

B nmpomomxenne BepxHero rpaduka Ha ¢ur. 6, rpadhudeckue NaHHbIe NMpeacTaBieHsl s [0 mmupoBaH-
HbIX K69C 1 D79C myTanTos, Takxke kak 1 N-repmunansHo [I9T unuposannoro FGF21 aukoro tumna, u ans He-
[I3I'mmuposanHoro FGF21 nukoro tuna. Ha HikHeM rpaduke ¢ur. 6 npeacrasiens! nanusie 1 [191 ummpo-
BaHHBIX R175C u Y179C mytantoB u N-tepmunansHo I[I9I'mnuposannoro FGF21 nukoro tuna, Takxke Kak u
He-I10T mmpoBannoro FGF21 nukoro tumna. Y TMBHTENHHO, HO MHOTHE U3 3THUX MOJIEKYJ MMEIOT in Vitro akTHB-
HOCTb, OJIM3KYIO K TakoBoH Juts He-I1D] uinupoBaHHON MOJEKYJIBI.

IMpumep 10.B. EC50 3nauenus st Beiopannsix Arg/Lys FGF21 myTanTos.

Kak ommcano B mpumepe 3, 6bu1 TeHepupoBaH psaa FGF21 MyTaHTHBIX TOJUIENTHIOB, B KOTOPBIX CANTHI
MIPUCOEANHEHUS TIPUPOTHOTO TIoJuMepa (HanmpumMep, cailTel [191 niampoBaHus) ObUTH yIaJICHBI TyTEM MyTareHe-
3a. B atux FGF21 myranTax peakTuBHBbIe Lys rpynmsl ObUIH CHadajla MyTHPOBAaHBI B apTUHUH, OCTaBIISS B Ha-
anyuy b N-KOHIEBYIO o-amuHOrpynmy uist [I3I mnupoBanus. 3aTeM BBIOpaHHBIE aprHMHHHOBBIE OCTATKH
Kak NPUPOJHBIE, TAK U MyTaHTHBIC ObLIIM KOHBEPTHUPOBAHBI OJWH 3a JPYTUM B JIM3HH, BBOJAS TEM CAMBIM BTO-
puaHbI calT [ID[ mmupoBaHus B ONpeNeICHHBIX MOJIOKEeHUIX Ha moBepxHocTH FGF21. OnHolt u3 meneit aToi
ctpareruu ObuI0 creHepupoBath FGF21 MyTaHTHBIE MONMITENITHIBI, B KOTOPBIX MOJIUMEp (HampuMmep, MOJIEKyJIa
[13I") 6bL1 OBI KOHBIOTUPOBAH B OJTHOM WJIM HECKOJIBKHX CHENU(PHUECKHUX, H3BECTHBIX MECTOIIOJIOKECHUSX.

Bbutn reHepupoBaHbl pa3nuyuHble apruHUH/IM3MHOBEIe FGF21 MyTaHTHBIC MOJIMNENTHIBL, U aKTHBHOCTD
omnpezernsack B in vitro ELK-monudepasnoii npobe, onmcanHo# B HacTosei 3asBke. B tabn. 10 npencrasie-
Ha CBOJIKA MOJYYCHHBIX JaHHBIX.
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Tabmuma 10
Csoaxa nanselx no EC50 mns II9T unupoBannsix FGF21 myTanTHBIX
MOJUIENTH/IOB, BKJIIOYAIOIINX JIN3UH/apTHHUHOBBIE MyTaIN

In Vitro

Koncrpyxr Tun O30 AKTUBHOCTH

ECs0 (uM)
TTpuponseri FGF21 II3T orcyreTs. 3
Ipuponusiii FGF21 (N- 1x 20k 433
KOHeII)
TIpuponnsiii FGF21 2x 20k
(TIPOM3BOITBH.) 200
FGF21(sce K ko Bcem R) 1x 20k Nd
FGF21(sce K ko Bceml R, 2x 20k 7
R36K)
FGF21(ce K ko BceM R, 2x 20k 175
R77K)
FGF21(K56/59/69R) 2 x 20k 500
FGF21(K Bce R, R126K) 2 x 20k 38
FGF21(K59R/K69R/K122R) 2 x 20k 499
FGF21(K56R/K69R/K122R) 2x 20k 215
FGF21(K56R/K59R/K122R) 2 x 20k 531
FGF21(Bce K ko Bcem R, 2x 20k >1000
R72K)
FGF21(Bce K ko BceM R, 2 x 20k >1000
R175K)

IMpumep 10.C. EC50 3nauenus ans BeiOpanubix 19T wnupoBanneix FGF21 MyTaHTHBIX IMOJUIIENTHAOB,
BKJIIOYAIOLIUX BE€ MYTallUH.

AxtuBHOCTh psifa FGF21 MyTaHTHBIX MOJMIENTHIOB, BKIIOYAIOIIUX JBE MYTAI[MH, TaKXKe H3ydanach B
ERK-mouudepasznoii npobe, onmucanHOH 3/1€Cb. ITH MyTaHTBI OBUTH CO3/IaHbBI CIIOCO0aMU T€HHOW MHXKCHEPUU
JUISL BBEJICHHS IBYX CAalTOB MPHUCOEANHEHUSI HEIPUPOJHBIX MOIUMEPOB (B OpME IIMCTENHOBOTO OCTATKA) U My-
Tally, JAIONIeH MOBBIMIEHHYIO MpoTeonTHIecKyio ctabmibHOCTh (P171G) B FGF21 mocnemoBaTenbHOCTH JTH-
KOT'O THIIA.

b renepupoBansl paznuuaele FGF21 MyTaHTHBIE MOMUIIENTUABI, U aKTUBHOCTh OIIPEJENsuIach B in vi-
tro ELK-mrormdepaszHoit mpobe, onucanHoi 3aeck. EC50 3HaueHMs U3 3THX YKCIIEPUMEHTOB MIPUBEICHBI HIDKE B
Tabm. 11.

Tabmuma 11

EC50 3nauenus ai1st BRIOpaHHBIX XMMHYECKH
MouduimpoBanHslx FGF21 MmyTanTHBIX

MOJIUNENTUI0B, BKIIIOYAIOIUX JBE MyTallUl

EC50
MyTanau

(aM)
I[IpuponnbLit 3
IFGF21
IN-kouw. PEG20K 37
[E37C, R77C 21
IG120C, H125C 23
R77C, E91C 26
R77C, H125C 30
[ES1, H125C 32
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IR77C, G120C 34
[E37C, E91C 36
[E91C, R175C 46
[E37C, R175C 50
[E91C, G120C 54
[E37C, G120C 55
IR77C, R175C 62
[E37C, H125C 64
[E37C, K69C 67
IK69C, E91C 69
IG120C, R175C 118
[K69C, G120C 119
IK69C, H125C 164
IK69C, R77C 180
H125C, R175C 200
[K69C, R175C 318
[E37C, G170C 163

[MapamnensHo ObUTH IPUTOTOBIEHBI MBaXABI-IIO] mmnpoBanabie FGF21 MyTaHTHI ¢ UCTIOIB30BAaHUEM OT-
JIENBHBIX [TUCTENHOBBIX MYTaHTOB, MOJYYCHHBIX B mpuMmepe 10A, HO HecyIIie Taxke YCHINBAIOIIYI0 CTaOWIIb-
HOCTh P171G MyTanmro. T MyTaHThI ObUTH calT-cenekTuBHO [10 mupoBans! kak B N-KOHIIE, TaK U MOJTyYeH-
HOM cIIocoOOM TeHHOW MHXCHEPHH LUCTEWHE C MCIIOIB30BAHNEM CMEIIaHHBIX XUMUIECKHX c1toco6oB [131 mim-
poBanwms, kak ormucano panee (cm. mateHT CIIA No. 6420339). ITockonpKy cMmemanHas xumus [19T unuposa-
HUS TIO3BOJISCT JCNaTh pa3IucHIe Mex1y N-KOHIIOM U IUCTEUHOBBEIMH CaTAMH KOHBIOTAI[UH, BO3MOXKHO TaK-
JKE CalT-CeICKTHBHBIM 00pa30M MPUCOCAUHUTH Pa3HbIC MOJUMEPHI K pa3HBIM caliTaM. B aToM ciydae ObLT mpu-
TOTOBJICH PsIl KOHBIOTATOB, TJ¢ KoMOuHatmu 5, 10 u 20 xJla monmmumepoB ObuIH compsikeHBI ¢ N-KoHIIOM, U 20
k/la monuMep OBLT COTNIACOBAHHBIM 00Pa30M COMPSDKEH C MUCTEUHOBBIM MYTaHTOM. DTO IMO3BOJIIIO OICHHTH
BiusiHue N-koHIeBoro [I9T wmposanus va FGF21 in vitro akTuBHOCT. Bee 3TH KOHBIOTATHI HCITBITHIBAIICE B
in vitro ELK-monudepasnoii npode, onucaHHOW B HACTOSIIEH 3asBKe. Pe3ynbTaTel npecTaBiIeHs! B Tadm. 12.

Tabnmma 12
ECS50 3nauenus aiist BEIOpaHHBIX XUMUIECKH MOTUUITpoBaHHBIX FGF21 MyTaHTHBIX
TTOJIATIETITHIOB, BKITIOYAIONINX IUCTEMHOBYIO MyTalnyio 1 myTtanuio P171G

Tun 13T EC50

MyTtauus (M)
R77C, P171G 2 x 20k 64
H125C, P171G 2x 20k 152
H125C, P171G 1x 10k, 1 x 20k 65
HI25C, P171G 1x 5k, 1x 20k 30

ITpumep 10.D. EC50 3HaueHus 1isi BBIOpaHHBIX XUMHAYeCKd MoauduimpoBadnHeix FGF21 MyTaHTHBIX TO-
JMIIETITH/IOB, BKITIOYAIOIINX TPU MYyTaIHH.

AxtuBHOCTh pafga FGF21 MyTaHTHBIX NMOJMNENTHAOB, BKIIOYAIOMNX TPH MYTAILUH, TaKKe H3ydanaach B
ERK-monudepasznoii npode, onucaHHOW B JaHHON 3asBKE. DT MYTaHTHI ObUIM MOIYYEHBI CIOCOOaMH T'eHHOM
WH)KCHEPUH ISl BBEACHUS JIBYX CAMTOB MPHCOCIMHEHHS HENPUPOIHBIX MOJIMMEPOB (B (hOpME IMCTEHHOBOTO
ocTaTka) ¥ MyTallWH, Jafollel YCWICHHYIO mpoTeoiuTHdeckyro crabmibHocTh (P171G) B FGF21 mocnenosa-
TEJBHOCTU AUKOTO TUIIA.

Bt renepupoBansl paznnuasle FGF21 MyTaHTHBIE MTOMUIIENTUABI, © aKTUBHOCTH OIIpEJieNsulach B in vi-
tro ELK-monndepasnoii npobe, onrcannoi 3aeck. CBoJIKa MOJyYEeHHBIX IaHHBIX ITPpHUBEAeHa B Ta0u. 13.

Tabnuma 13
ECS50 3nauenus st BBIOpaHHBIX XUMHUYIECKH MOTUPUITIPOBAHHBIX

FGF21 MyTaHTHBIX MOJHIIENITHIOB, BKIIOYAIOIUX TPH MYTAIIH
Tun TIIT[ECS0

(1M)
[E37C, R77C, P171G  [2X 20 x/la| 27

MyTanun

[E91, H125C , P171G [2X 20 x/la| 37
IR77C, G120C , P171G2X 20 x/Ta| 35
[E37C, E91C, P171G [2X 20 x/la| 30

[E91C, R175C, P171G2X 20 x/Ta| 155

[E37C, R175C , P171G[2X 20 x/a| 162
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[E91C, G120C , P171G2X 20 x/[a| 34
[E37C, G120C , P171G2X 20 k[l 35
IR77C, R175C , P171G2X 20 k/la] ND
[E37C, H125C , P171G2X 20 x[a| 37

Y AMBUTENLHO, HO TOJYYCHHBIC TAHHBIC YKA3bIBAIOT, YTO OOJBIIMHCTBO ITHX MBAXIBI [IDO MaupoBaHHBIX
FGF21 MyTaHTHBIX MOJMNENTUAOB HUMEIOT aKTUBHOCTb, MPEBHIMIAIONIYI0 TAaKOBYIO Y N-T€pMUHAJIHLHO MOHO-
[IOT unupoBaHHON MOJIEKYJIBL.

[Mpumep 11. EC50 3nauenns mis BeiOpanubsix FGF21 "cBs3aHHBIX MoyeKy".

"CBsi3aHHBIC MOJIEKYJIBI" HACTOSIIETO M300peTeHus BrimodaoT ase FGF21 momumentuaHbIX mociienoBa-
TEJIHHOCTH, CBSI3aHHBIC BMECTE MOJICKYJION JMuHKepa. dur. 7 rpadmdecku n3o00pakaeT nmpumep "CBA3aHHOW MO-
nexynbl". Kak ommcaHo 3/1ech, peanoaraioch, 9To 3TH "CB3aHHBIE MOJIEKYJBI" NanyT Oosee MpoaoKUTEh-
HBIE TIEPHOBI ITOJTypaciaga, COXpaHsIsA B TO JKe BpeMs JKeIaTeIbHBIH YPOBEHb OMOJIOTHYECKON aKTHBHOCTH.

Brimm reHepupoBaHbl pa3IUIHbIE "CBS3aHHBIE MOJEKYIBI'", U aKTHBHOCTh OmNpenessuiach B in vitro ELK-
monrepasHoi mpobe, ONMMCaHHOW B HACTOSIICH 3asBke. /laHHBIE TeHEPUpPOBAaHHBIC "CBSA3aHHBIE MOJCKYJIbHI"
BkitouatoT FGF21 MyTaHTbl, B KOTOPBIX JaHHAs MyTalus BBOAUT CalT mpucoenuvHeHus: JuHKepa. Heckoiabko
FGF21 myranToB ObUIH ABOMHBIMU MyTaHTaMH, U OHH BKIo4aoT P171G MyTarmio a1l HOBBIICHHS POTEOIH-
TUYECKOHM CTaOMIBHOCTU. Y CIOBUS M MPOLEAYPHI UL TOTO in Vitro MCCIICAOBaHMs OBLIM TAaKUMH KE, KaK H B
npumepe 10. [Tomyyennsle naHHbIC IPUBEAEHBI B Tabd. 14:

Tabmuua 14
EC50 3naueHust 1i1st BRIOpaHHBIX
FGF21 "cBsi3aHHBIX MOJIEKYT"

EC50
Myraum Vluakep (1M)
H125C, P171G | 20 x/la IIOI" 021
R77C, P171G | 20 x/{a IIOT 0.25
G120C, P171G | 20 x/{a ITOT" 0.51
[E37C, P171G | 20 k[Ia IIOT 0.36
R175C, P171G | 20 x/la IIDT 0.36
[E91C, P171G | 20 k[Ia IIOT 0.20
G170C 20 xJla IIOT 0.47
P171C 20 x/Ta IT2T 0.21

W3 narnbix Tabn. 14 BUIHO, 9TO yKa3aHHBIC "CBSI3aHHBIC MOJIEKYJBI" 00JIaNal0T YANBUTEIHLHO BBHICOKOH in
Vitro akKTHBHOCTBIO, PAaBHOW WJIM TPEBBIIAIONICH TakoBYIO uisd He-IIDT mnupoBaHHON MOJIEKYIBI, KOTOpas AJIs
CCBUTKH Obl1a HaleHa paBHOit 0,63.

IIpumep 12. In vivo akTHBHOCTh XUMHYECKH Mo uiinpoBaHHbIX FGF21 MyTaHTHBIX ITOJMIICTITHIOB.

FGF21 obnamaeT psimoM OMOJIOTHYECKHX aKTUBHOCTEH, BKITIOYAsi CIIOCOOHOCTD CHIDKATh YPOBHU TIIFOKO3HI,
WHCYJHHA, TPUTIHIEPHIOB MWK XOJECTEpHHA B KPOBH; YMEHBIIIATh BEC TEJA; MM YBEIUYNBATH TOJICPAHTHOCTH
K [UIFOKO3€, PACXO/I SHEPTHU WM YYBCTBUTEIBHOCTh K HHCYIHHY. [lociie mepBOHAYaNbHOM in Vitro OLEHKH, OTH-
canHo#t B mpuMepe 10, [IOI unupoBannasie FGF21 MyTanTHBIE HOMMIENTHB! OBUIN JONOJHUTENBHO MTPOaHaIN-
3upoBanbl Ha in vivo FGF21 akruBHOCTB. [I9T mimpoBannsie FGF21 monmumenTnabl BBOAMIMCH WHCYTHHPE3H-
CTEHTHBIM Ob/0b MbIIIaM, U M3MepsIIach crocoOHOCTh KoHKpeTHoro 19T mnupoBannoro FGF21 nmommnenTtuna
CHIDKATh YPOBCHB TIIIOKO3BI B KPOBH. [Iporieaypa A in Vivo UCCIeI0BaHUs ObLIa CIICIyOIICH.

WcnbrteiBaemsrii [13T wnposannbsiit FGF21 nonwmentun BBOIWIM B BUIE HHBEKIIMA HHTPANIEPUTOHEAIh-
HO 8 HeneNbHBIM ob/ob MblmaM (1abopartopus Jackson), U mpoObI KPOBH OTOMPATUCH B pa3HbIE MOMEHTHI Bpe-
MEHHU I0CIe eIMHUYHOW MHbeKINH, Hanpumep 0, 6, 24, 72, 120 u 168 1 nocie HHBEKIIUH. Y POBHH TIIOKO3HI B
KPOBH M3MEPSITUCH ¢ TTomonibio rimrokomeTpa OneTouch (LifeScan, Inc. Milpitas, CA), u pe3yibTaThl BeIpaka-
JIMCh KaK MPOLIEHTHOE W3MEHEHHE YPOBHS TUIFOKO3HI B KPOBH OTHOCHTENHEHO 0a30BOTO ypoBHA (T.€. B 0 MOMEHT
BpEMEHM).

FGF21 myTaHTHI TeHEpHPOBAIHCH, KAaK 3[ICCh OMHMCAHO, M XUMHYCCKH MOIUDHUIIMPOBAIHICE yTeM 00aB-
nenus aByx 20 x/la metokcu 10" MaleMHUMUAHBIX MOJIEKYII, 10 OJHOM B KaXKIblif N3 BBEJICHHBIX CAUTOB MpH-
COCJIHEHUS TIOJMMepa, KOTOPBIE 0OBIYHO OBLIH IIMCTCHHOBBIMU OCTATKaMU. JJaHHBIC MyTaliu ObLTH BBIOPAHBI,
YTOOBI BBECTH IUCKPETHBIC, M3BECTHBIC TOYKHM MPHUCOCAMHEHHs st AByX moiekyn [13I. TIBImnmupoBanue
FGF21 MyTaHTOB I0OCTHUraJIOCh C UCIIOJIb30BaHUEM OIMCAHHBIX 37IECH CIIOCOOOB.

IMpumep 12.A. In vivo aktuBHOCTE N-TepmuHanbao [13I mimposannbix FGF21 mukoro tuna.

FGF21 auxoro Tuma, KOTOpHIA OBIT XuUMHUecku MomuduiupoBaH myTem [I1OTwimmpoBanus B N-KOHIE
JTAHHOTO TTOJIUTIENITHAA, U3ydalicss Ha Mojaenu ob/ob meimu. He-II3T mnnpoBannbiit FGF21 aukoro tuma taxke
M3YJaJICsl B TOM JK€ IKCTIEpUMEHTE, M B Ka4eCTBE KOHTPOJIS MCIIONIb30Balics GochaTHo-coeBoii OyepHbIit pac-
tBOp. Iyt N-repmunansroro [10rmmupoBanus FGF21A nukoro Trma ucnoiib30Bajiach eMMHAIHAS MoJekyna 20
k/la meTokcu [121" mMuna ManenHOBOM KUCIOTHL. DHr. 8 JEMOHCTPHUPYET PE3yIbTAThl ATOTO SKCIIEPUMEHTA.

Kak npuponnsiif, Tak u N-tepmusanbao [13I'mnuposannsiit FGF21 nukoro tuma cHukan ypoBHU TITIOKO-
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361 B KpoBH Ha 30-40% mocie enuHIYHON HHBEKIMHA. OIHAKO YPOBHH TIHOKO3BI B KPOBH BO3BpAIAIKCh Ha Oa-
3HCHBINA ypoBeHb depe3 24 1 nociae unbekuuu npupoanoro FGF21 guxoro tuma. B mpoTHUBONOI0KHOCTE 3TOMY,
N-repmunansho 13T wnmupoBannsiit FGF21 nukoro Tuma moamep kuBajl CHAXAIONIYIO YPOBEHD TIIOKO3BI B KPO-
BH aKTHBHOCTH Ha MPOTSHKEHUH 110 MEHBIIEH Mepe 72 4. Pe3ynbTarhl 3TOTO MCCIIeOBaHUS YKAa3bIBAIOT, 4TO 13-
T'mmupoBanne FGF21 mukoro Tuma nmpojoHrupyeT GapMakoguHamMudeckue 3 (HeKThl IPUPOTHOH MOJICKYJIHI.

Urto kacaetcs ¢ur. 9, uccneaoBaHre THIA J03a-peakius ObLIO TMPOBEACHO Ha MOAEIH ob/ob MBIIH ¢ HMC-
nons3oBanreM FGF21 mukoro Tuma, kotopsiit 0611 [T unmpoBan B N-konre 20, 30 nim 40 k/la [191 moneky-
noit. dur. 9 nemoHcTpupyet, uTo MOJekyasl 30 u 40 k/la 19T umeror Gompiryto u OoJjiee IUTETHHYIO CHH-
JKAIOIYIO0 TIIIOKO3Y akTMBHOCTb, ueM 110D monexyna 20 x/la, 4To mpexamomnaraeT, 4To pasMep Monekynst 100
TIOJIOKUTEIBHO KOPPEJUPYET ¢ in vivo papmakoguHamudeckumu sddexramu.

IMpumep 12.A.1. In Vivo akTHBHOCTH BBIOpAaHHBIX XMMHUUYeCKH Moau¢unupoBaHHbIX FGF21 myraHTHBIX
HNOJUIMENTHI0B, KOHBIOTHPOBAHHBIX Kak B N-KOHIIE TaK U BO BBEJJCHHOM CaliTe MPUCOEAMHEHUS MOJIUMeEpa.

Heckonpko xumudeckn MoanpunnpoBanHbix MyTanToB FGF21, kotopsie 0butn caiit-cenekrusno [130n-
JMpOBaHbl Kak B N-KOHIIE TaKk M BO BTOPOM CaiiTe, CO3AaHHOM CIOCOOaMH I'€HHOH WH)XEHEPHH, M3YyYallUCh Ha
Mojenu ob/ob mpimm. Ith nBaxAbl-1131 mmmpoBanabie FGF21 koHcTpykThl ObutH Bee 10 mmupoBansr B N-
KOHIIE ¥ BO BTOPOM CaiTe, BKITIOYAIOIIeM JI00 CO3MaHHBIN crioco0aMu TeHHOHM WHKEHEPHUH JIN3HH, KaK OTHUCAHO
B TipuMepe 4, WIH CO3/IaHHBIN CIIoco0aMy TeHHON MH)KEHEPHH [IUCTENH, KaK OIICaHO B pumepe O.

[TomoOHBIN KCTIEpUMEHT OBLI MPOBENEH C HWCIONb30BaHueM Apyroi rpynmsl I3 mmupoBanasix FGF21
MYTaHTHBIX noiumnenTtiaoB. @ur. 10 BKIrouaeT 1Ba rpaduka, IMOKa3bIBAIOIINX MIPOIICHTHOE N3MEHEHHE YPOBHEH
TJTFOKO3bI B KPOBH Y MBIIIEH, KOTOPBIM ITyTEM WHBEKIIMH BBOIWIM HAMOIHUTEH (PochaTrHo-cosreBoii OydhepHbIi
pactBop), win [I9'manpoBannsie Gpopmsl FGF21 MyTaHTOB, BKIIOYAIOIIUE MYyTallUl NPUCOETUHEHHS TOJINME-
pos, T.e. FGF21 R77C, xoropslit Takxe 0611 N-Tepmunanbao [19 mnmposan, 1 FGF21 R126K, kotopslit Taxke
661 N-tepmunanbsHo 10T mimmpoBan (Bepxuuii rpaduk), u N-tepmunansHo [I9T'mmmposannsiit F77/P171G
(amxHUA rpaduK), KoTopsle Takke ObIM [I3I'MmpoBaHEl HAa BBEJICHHBIX CalTax MPUCOEIUHEHHS IOJIMMEpA.
Bbrimn ucnonszoBansl 20 x/la Monekynbl Metokcu 191 manenHumuaa. Pe3ynbraThl 3TOro 3KCepuMeHTa BHOBb
MOATBEPKIAIOT, uTo ABaXbl [121 nnupoBanHsle FGF21 MyTaHTBI IeMOHCTPHUPYIOT YCHIEHHYIO (hapMakoanHa-
MUKy OTHOCHTeNsHO npoterHa FGF21 nukoro Tuma mpu coXpaHEeHWH CHIKEHHUS TIIOKO3HI B TEUCHHE IT0 MEHb-
meit mepe 120 4.

ITpumep 12.B. In vivo akTHBHOCTh BBIOPAaHHBIX XUMHUYECKHA MoauduimpoBanHbix FGF21 MyTaHTHBIX TO-
JIUTIETITHIOB, BKIIOYAIONINX BE WIIK TPU MYTaIlUH.

Psn xumudecku moaudummupoBaHHbiXx FGF21 MyTaHTHBIX MOJMTMIENTHIOB H3ydaics Ha MOAETH ob/ob MbI-
mei. OTH MyTaHTHl ObUIM XUMHYECKH MOAWGHUIMPOBAHBI ImyTeM nobaBneHus nByx 20 x/la meroxcu 19T ma-
JIEMHUMHIHBIX MOJIEKYJ, 10 OJHOM B KaXAbIil M3 BBEJIEHHBIX IIMCTEHMHOBBIX OCTATKOB, U B ciydae FGF21 my-
TaHTHBIX MOJIMIENTHAOB, BKIIOYAIOMINX OT/ENIBbHYI0 MyTanuio, B N-KOHIIE JaHHOTO Honunentuaa. JJanusie my-
TallM¥ BBIOMPAJIMCh TaKMM 00pa3oM, 4TOObI BBECTH AUCKPETHBIE, N3BECTHBIC TOUYKH IPHCOCIUHEHHUS ISl OJTHOM
unu Heckonbkux Monekyn II9T. Hexotopsie FGF21 myranTs! Takke Bkitoganu P171G myTanuto 11 ycuneHus
nporeosuTHueckor peszucteHTHocTU. [T mnuposansie FGF21 MyTanTHble MOJWINENTHABI BBOIWINCH IyTEM
WHBEKINN MBIIIAM, W MBIIIaM JeJalli KPOBOITyCKaHME Yepe3 HEKOTOPhIe MHTEPBAIBl BPEMEHH Ha NPOTSKCHUN
9- CYyTOYHOT'O UCCIIeIOBAHUS.

ITpumep 12.B.1. Bimsaue Ha ypOBHH TIIFOKO3BI.

Bl mpoBeneH 3KCIIEPUMEHT C MCIIOJIb30BaHueM erle oaHoi rpymmbl [I91 mmupoBanasix FGF21 myTtaHT-
HBIX TonunentunoB. ®ur. 11 npeacrapnseT coboi rpaduk, MOKA3BIBAIOIINNA MPOIEHTHOE U3MEHEHHE YPOBHEH
TJIIOKO3BI B KPOBU MBIIICH, KOTOPBIM JeNallich WHBEKIMN HaroyHuTens (pocdarHo-coneBoit OydepHsiii pac-
TBOP), WK ABax 6! [13 mnnpoBannbix popm FGF21 myTanToB, BKiroyaronux Myrammu, a uMenao E91/H125C,
E91C/R175C, E37C/G120C, E37C/H125C, E37C/R175C; usygancs taxke He-II3I'mmuposanusiii Fc-G170E
FGF21. Ucnons3oBanu 20 k/la monekynsl Metokcu [0 Manennumuga. Pe3ynbraTsl 3TOro SKCepuMeHTa BHOBb
MOATBEPXKIAIOT, YTO ABaXIbl [I3I'mnnpoBaHHBIE MYTaHTBHl JEMOHCTPUPYIOT YCHJICHHYIO (hapMakoAMHAMUKY
oTHocutensHO npoTtenHa FGF21 nuxoro tuma.

CX0KHid SKCTIEPUMEHT OB MPOBENCH C MCIIOJIb30BaHUeM eie oaHoi rpymmsl [19T unuposannsix FGF21
MYTAaHTHBIX TOJIATIENTHAOB. Dur. 12 mpencrariser coboi rpaduk, MOKA3BIBAIONINN MPOIEHTHOE U3MEHEHHUE
YpOBHEH TIJIFOKO3BI B KPOBH MBIIIECH, KOTOPHIM JIETAINCh HHBEKIMN HanmoJdHuTeNs ((ocdaTHO-comeBoit Oydep-
HBIA pacTBOD), WK ABXIbl [13T mwmpoBanabix dopm FGF21 MyTaHTOB, BKIIIOUAIOMAX MYyTAIllUH, & IMEHHO N-
tepmuHanbHO [13T mmupoBannoro R77C, koTopsrii Takxke Obu1 [19T nmmpoBaH BO BBEIEHHOM ITOJTMMEPHU3aIIHOH-
HOM caiite, N-tepmuHanpHO 13T mimpoBannoro R126K, koropserii Takke Obut I3 mimpoBan Ha BBEACHHOM
nonuMepm3anmoHHoM  caiite, E91/G120C, GI120C/H125C, u E37C/R77C; Takxke wucCleqOBaics He-
[IOT'umnposannselii Fc-G170E FGF21. Beiu ucnons3osansl Moaekynsl 20 k/la merokcu II9T manennuMuna.
PesynbraTel 3TOr0 SKCHEpUMEHTa NOATBEPXKIAIOT, YTo ABaxabl [IOT mnupoBanneie FGF21 MyTaHTHI 1€MOHCT-
PUpYIOT ycuieHHYIo papMakoquHaMHUKy oTHocuTeabHO FGF21 nporenna qukoro tuma.

B npyrom skcniepumente ¢ur. 13 nokaseBaer Bimsiaue [191 mmupoBannsix FGF21 myTanToB Ha ypoBHH
TJIIOKO3bI B KPOBH MBIIIEH B TeUeHUE 9-CyTOYHOTO UCCIEN0BaHMA. DTU JaHHBIE JEMOHCTPUPYIOT, uto 10T nnu-
POBaHHBIE MOJICKYJIBI HMEIOT YBEIHMUEHHYIO iN ViVO aKTHBHOCTD, IT0 CPAaBHEHHIO C TAaKOBOW LIS PUPOIHONW MO-
nexynbl. Ha ¢ur. 13 pesympraTel Obutn momydeHbl ¢ [I3I'mmupoBanaeiMu E37C/R77C, E91C/R175C,
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E37C/H125C, E37C/R77C/P171G, E91C/R175C/P171G, n E37C/H125C/P171G FGF21 myrantamu, KoTopble
obut BaXKB! [19T mmupoBaHEl Ha BBEACHHBIX caiTaX mpucoeanHeHus monuMepoB. FGF21 myTtanTsl ObLTH MO-
nmuduipoBanbl 1ByMst MoJiekyinamu 20 k/la metoken 12" manenHUMEIa B 9TOM HCCIICIOBAaHUH, U HCTIONH30-
BaHHBIN HanoaHUTENH penctasut 10 MM docdat xamust, 5% copbur, pH 8.

Kak mokazano Ha ¢wur. 13, maHHble TpHW IBOWHBIE MyTaHTHBIE NBaKAbl 1D WIupoBaHHBIE MOJIEKYIIBI
E37C/R77C; E91C/R175C; E37C/H125C ymeHbIIau ypOBHHU TIIFOKO3bI B KPOBH, M JaHHBIE dP(HEKTHI COXpaHs-
JUCHh B TeUeHHE 72 4 TOCTe eIMHNIHONW HHBeKIUU. VTHTepecHo, uTo BBeneHue P171G MyTanun TOTIOTHATEIHHO
TIPOJIOHTUPOBAJIO ATH in Vivo NEHCTBUS, © MaKCHMaJIbHbBIC CHIDKAIOMINE TIIOKO3y ACHCTBHUS COXPAHSIINCH B Te-
YeHHe elle 2 CYTOK MPH MOJHON NPOAOIKUTENBHOCTH eicTBuUs 120 u.

Kpome Toro, mapamienbHO ¢ HECKONBKIMH "CBSI3aHHBIMH MOJICKYJIAMH'" U3ydanach CIOCOOHOCTh K CHIDKE-
HUIO I1I0K03bl HeckoNbkuX FGF21 nonunenTuios, BKIOYAIOUIUX TPU MyTalUU. TPORHBIMU HCIIOIb30BAHHBIMU
mytantamu O0butn E37C/R77C/P171G u E91C/H125C/P171G; yka3aHHble "CBSI3aHHBIE MOJIEKYJIBI" BKIIOYATIH
mBa uneHTHYHBIX FGF21 MyTaHTHBIX NONHITENTHIA, BKIIOYAOIIUX JOBE MyTanuu, a umeHHO E37C/P171G u
R77C/P171G. 20 x[la merokcu [I3I" ManenHUMUAHBIE MOJEKYJIBl MCHONB30BATMCH UIst ABakabl 1191 wmupo-
BaHHBIX ¢popM FGF21, Taxke kak U A MOJIEKYJIBI JIMHKEpa B "CBA3aHHON Moiekyse". Pe3ynbTaTsl 3TOro sKc-
nepuMenTa npuBeeHsl Ha ¢ur. 14. [To cpaBHenuro co "cpsazanubiMu’ FGF21 myrantamu, asaxnsel [19T wmpo-
BaHHBIC MYTaHTHI UMEJH JOIOJIHUTEIHHO YCHICHHYIO (hapMakoanHaMuKy. CHIDKAIOMmasi TIIOKO3Y aKTUBHOCTh
nBax el [I19T nmmpoBaHHBIX MYTaHTOB COXPAHsUIACh B TEUCHUE IO MEHBIeH Mepe 168 4, o cpaBHeHHIO co 120
9 s "cBs3aHHbIX" FGF21 myTaHTOB.

®wur. 15 npeacraBuseT co00i rpag K MPOIEHTHOTO H3MEHEHHS TIIFOKO3bI B KPOBY B 3aBUCHMOCTH OT JIO3bI
B 0b/Ob MBIIIaX, KOTOPHIM BBOITUCH MHBEKIMH HamoauTens (10 MM TRIS, 150 MM NaCl, pH 8,5) wmu pas-
mmyHble 10361 aBaxabl [13 mmuposannoro E37C/R77C/P171G FGF21 MyTaHTHOTO MONHIENTHAA B TCUCHHE
JIEBATUCYTOYHOTO Tiepuoa. Pe3yabTaTsl 3TOro 3KCEpUMEHTa AEMOHCTPUPYIOT, YTO ABaX bl [ID1 naupoBaHHBIN
tpoitHoit mytanT E37C/R77C/P171G cHmXan ypoBHH TJIIOKO3EI B KPOBH B 0b/0b MbIIax B 3aBUCHMOCTH OT JI0-
3bl. YpOBEHB /1036l 0,3 MI/KT AaBaj MOYTH MAKCHMAIBHYIO CHIDKAIOIIYIO TIIFOKO3Y aKTUBHOCTD, M 3TH 3((EKTHI
COXPaHsUIMCh B TEUYCHHE IO MEHBIIEH Mepe 5 cyTok. JlampHeliee MOBBIMIEHUE in ViVO aKTUBHOCTH M TPOJIOJI-
KUTEIHHOCTH ACHCTBHUS HAOIIOAAICH, KOT/Ia YPOBEHB 035l MOBHIMANCS 10 1 MI/KT.

[Ipumep 12.B.2. Bimsnue Ha Bec Tena.

Jwnabet 2 Trma 9acTo CONPOBOXKAACTCS TOBBIIICHHBIM OXHPEHHEM W M30BITOUYHBIM BecoM Tema. [loaTomy,
JydIne, Korja TeparneBTH4ecKkas MOJIeKyJa JacT XKeJlaTeIbHbIH 3((eKT mo CHIDKEHHIO Beca Tejla, TakkKe KaK U
JKeNmaTeNbHBIN 3((EeKT B OTHOMICHUH CHIDKEHUS YPOBHEH TIFOKO3BI B KpOBH. COOTBETCTBEHHO MHOTHE M3 OIH-
caHHbIX 37ech [[2T unupoBanubix FGF21 MyTaHTOB OLIEHMBAIUCh B OTHOIIEHWW UX BIUSHUS Ha BEC TeJa MbI-
mei.

Jna usydenus BnusHUs pasnuusblx FGF21 MyTanTHBIX nmonumenTuaoB Ha Bec Tena 10T mnupoBaHHbIE
nukoro tuna M FGF21 MyTaHTHble MOMUNENTHIb BBOAWIUCH IYTEM HHTPAIEpUTOHEATbHOW HHBEKUUU 8-
HenlebHBIM ob/ob MbrmaM (Jrabopatopust Jackson), U Bec Tella KOHTPOJIMPOBAJCS B pa3HbIC MOMEHTHI BPEMECHHU
nociie 0JHOPa3oBoi unbekuuu, Hanpumep 0, 24, 72, 120 u 168 4 nmociie NUHbEKIHUH.

®ur. 16 nokassiBaet BiussHue [12T mwmpoanueix FGF21 MyTaHTOB Ha Bec MBIIIEH Ha TPOTSHKCHUU Tie-
puoma ucciuenoBaHHMA. Pe3ympTaTel OBUIM TOJMYYEHBI C HWCIONB30BaHHEM ABaXABl 1101 minmpoBaHHBIX
E37C/R77C, E91C/R175C, E37C/H125C, E37C/R77C/P171G, E91C/R175C/P171G, u E37C/H125C/P171G
FGF21 myrantapix nonunentunoB. FGF21 mytanTel ObUTH MOIU(UIMPOBAHBI B ATOM HCCIICIOBAHUH MOJICKY-
nmamu 20 kJla metokcu [I9I" manemanmuga. Ot FGF21 MyTaHTBI TakkKe M3ydalauch B OTHONICHUHM W3MCHEHHM
YPOBHEH TIIFOKO3bI, U 3TH PE3yIbTATHI MPeICTaBiIcHBI Ha (ur. 13. COBMECTHO 3TH TaHHBIC JEMOHCTPUPYIOT, 4TO
Mbly, noryyatone [19T wmuposannsie FGF21 myranThl, HaOupanu MEHBIINI BeC, OTHOCHTEILHO KOHTPOJIb-
HOro HamoHuTeNs, M yTo FGF21 MyTaHTHBIC MOJMIETITUABI, BKIIOYAIOIINAE PE3UCTCHTHYIO K POTEOIU3Y MyTa-
mto P171G, 6onee addexrusnbl, ueM ux P171 nBoWHUKHM AMKOTO THIIA.

®ur. 17 npencrasisier cobo rpaduk, MOKa3bIBAIONIMN N3MEHEHHE Beca Tejla MbIIIeH, HHBEKTHPOBAHHBIX
HocureseM uin aaxasl [13 mmposanneivu popmamu FGF21 myTanTa, BKiIIO9aomero MyTaluy, a MIMEHHO
E37C/R77C/P171G; E91C/H125C/P171G; R77C/P171G; n "cBsi3aHHBIMUA MOJIEKYJIaMH'", BKITFOYAIOIIUMHU B OJI-
HoM ciydae nBa E37C/P171G FGF21 myTaHTHBIX moJHmenTuaa, u B apyrom ciaydae nsa R77C/P171G FGF21
MyTaHTHBIX monunentuaa. B I3 mmupoBanueix Gopmax FGF21 mcmonb3oBamucek 20 x/la mertokcu [191 ma-
JIEMHUMHIHBIE MOJEKYJbI, TOTHa Kak Iy "CBS3aHHBIX MoJiekyn" wucnons3oBaimuch 20 xJa TIOI Ouc-
MajemHUMHUTHBIe MOJIeKyibl. DT FGF21 MyTaHThl Takke M3ydaJIiCh B OTHOIICHWH M3MEHEHWH YpOBHEH TIIIO-
KO3BI, U pe3yabTaTHl puBeAcHBI HAa Gur. 14. CoBMECTHO ATH AaHHBIC AEMOHCTPHUPYIOT, YTO MBIIIH, TTOIy4ato-
mue [19T mnupoBannsie FGF21 myTanThl, HaOnpanyn MEHBIINHA BeC, 110 CPABHEHUIO C KOHTPOJIEHBIM HATIOJIHUTE-
nem. HaGmonamock takke, uro apaxasl [131 mmuposanusie FGF21 myTtanTHbIe momunentuasl Obutn Oolnee d¢-
(heKTUBHBIMU B CHM)KCHUH Beca Teja, YeM U3yUYCHHBIC ""CBsI3aHHBIC MOJICKYJIBI".

Buusinue nBaxkasl I3 mnmupoBannoro FGF21 MyTanTHOro mojaunenTuia Ha BeC Tejla TaKKe M3ydajoch B
MHOT'0JI030BOM HccaenoBannu. @ur. 18 mpencraBiser co0oi rpaduk, MOKa3bIBAIOIINN H3MCHEHUE Beca Tela B
3aBHCHUMOCTH OT J03bI B 0b/Ob MBIIIaX, MHBEKTHPOBAHHBIX HATIOJHUTEICM WM Pa3HBIMH J03aMH JIBaKAbl [19-
T'mmuposannoro E37C/R77C/P171G Ha NPOTSHKEHUHU AEBATUCYTOUHOTO repuoaa. OtoT FGF21 myranT u3ydain-
Csl TAaKXKE B OTHOIIICHUW M3MEHEHWH YPOBHEH TIIOKO3BI, M PE3YJIbTAThI MpeacTaBieHsl Ha ¢ur. 15. CoBMecTHO,
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9TH JaHHBIC IEMOHCTPHUPYIOT, YTO JO30BHIH ypoBeHb 0,3 MI/KT TOCTATOYCH IS CHUYKCHUS Beca Tela ob/ob MbI-
el mocie e AMHUYHOW UHBEKIUY.

IIpumep 13. HccrienoBanne MOYESIHBIX BAKYOJIEH MBIIIICH.

OmauM coobpakeHreM B TuIaHe uenoib3oBanus [13]° n ApyTHx mOIMMEpOB IS pacIIMpeHns epruoa 1mo-
Jypacriazia TepaneBTHIeCKOTO MPOTEHHA SIBIISIETCSI BO3MOXKHOCTH Toro, uTo 121 mnnpoBanHast MoJieKyia Oyaer
00pa3oBbBIBaTh MOYCUYHBIE BaKyoJd. DTO cBOWCTBO IO XOpoImmo MOKyMEHTHPOBAHO (CM., HANpUMEp, pabOTHI
Bendele, et al. 1998, "Short Communication: Renal Tubular Vacuolation in Animals Treated with Polyethylene-
glycol-conjugated Proteins", Toxicological Sciences, 42:152-157 u Conover et al., 1996, "Transitional Vacuole
Formation Following a Bolus Infusion of PEG-hemoglobin in the Rat", Art. Cells, Blood Subs., and Immob.
Biotech. 24:599-611) u mMoxeT ObITh HempenckazyeMbiM. [ID[ mimpoBaHHasT MOJEKyIa, KOTOpas MHIYIUPYET
00pa3oBaHNE MMOYCYHBIX BaKyoJel, OOBIYHO, HO HE 005A3aTENIbHO, JeNacT JaHHYK MOJICKYIY MCHEE JKeIaTelb-
HOW B KaUECTBE TEPANCBTUUCCKOro MPOoTeHHa. [Ipr HEKOTOPBIX 0OCTOATENHLCTBAX BAKYOJIM3AIIHs TOYCK BEI3BIBA-
€T MeHbIIlee OCCIOKONCTBO U ¢ HEW MOXHO MHUPUTHCS. COOTBETCTBEHHO HA MBIIIaX OBLIO MPOBEACHO MPOAOI-
JKUTEIBHOE UCCIICIOBAHUE MTOYCUHBIX BAKYOIICH.

FGF21 myraHTHBIE MONMIIENITHABRI OBLTH T€HEPUPOBAHBI, KaK ONMUcaHo 37ech. OMHO UCCIIeOBaHUE ObLIO
CIUTAHUPOBAHO W TPOBEACHO clieayronuM oopazomM. MHuoxkectBeHHO 10T mmupoBannasie FGF21 momnekyibl BBO-
JUITACH OJUH pa3 B IeHb Ha MPOTSHKCHUHN 7 TTOCIEAOBATESIBHBIX THEH MOCPEICTBOM HOIKOKHON MHBEKIIUU CaM-
kam C57BL/6 mprmieit (3/rpynmy) mpu no3e 10 MI/Kr; TakuM e Crmoco0OM BBOAMIUCH KOHTPOJIHHBINA HAITOJTHH-
teab (10 MM KHPO,, 150 MM NaCl, pH 8) u 2 no3utuBHBIX KOHTpOJs. [lepes BBeACHHEM KaXKIOW JTO3BI BCE
JKUBOTHBIE TIOJBEPTaJINCh ETAFHBIM KIMHUIECKUM HaOIIOAEHUAM, U cITycTs -2 4 mocie BBeIeHUs 03B Ha 1,
3 ¥ 6 cyTKu; HAOJIOJCHUS M3BHE KICTKH COOMPANHCH CIYCTs 1-2 4 mocie BBEICHHS I03BI BO BCE NPYTHC JTHU
JIO3UPOBKH. [laHHEIC 10 BECy Tela COOMpaNUCh Mepe KaKIpIM BBEJICHHEM JI03bI U TpU ayTorcud. [louku u me-
YeHb OTOMPAJIHCH ¥ BCEX )KMBOTHBIX IS THCTOJIOTHYECKOT0 aHanu3a. CBOJIKa pe3yabTaTOB TaHHOTO UCCIIEIOBaA-
HUE MIpeJCTaBlIcHa B Ta0I. 15.

Tabmuma 15
CBOZ[Ka JAaHHBIX 110 UCCJICAOBAHHUIO ITOYCUYHBIX BaKy()HCﬁ
IMonexyna [[Toukallleuens)
[Hocutens 0.0 .0
[[To3UTHBHBIIT KOHTPOJH 3.7 .0
IFGF21-1X-NT(TT3120K) 2.0 .0
[H126C 1X-II3I'20K 2.3 .0
IR78C 1X-TT2I"20K 2.3 .0
[K70C 1X-IT3I"20K 2.0 .0
G121C 1X-TT2I20K 2.0 .0
[E38C 1X-TI3I"20K 2.0 .0
IR176C 1X-IT2120K 3.0 .0
[E92C 1X-TI2T"20K 2.7 .0
IN122C 1X-TT3T20K 2.0 .0
|R127C 1X-II3I20K 3.0 .0
G114C 1X-II2I20K 2.7 .0
IDSOC 1X-II3I'20K 2.0 .0
ID47C 1X-II3I'20K 3.0 .0
IH112C 1X-TIT20K 2.6 .0
IK56R, K59R, K69R, K122R, R175K 2X-I13I"20K][0.0 .0
IK56R, K59R, K69R, K122R, R77K 2X-I12I20K 0.0 .0
[KS6R, KSR, K69R, K122R, R72K 2X-TI9I20K 0.0 0

Tabn. 15 neMoHCTPHUPYET PE3yNbTATHl 7-CYTOYHOTO UCCIICIOBAHMS MBIIIMHBIX BAKyOJCH, MMPOBEICHHOTO C
ucnonb3oBanueM Hamomuutens (10 MM Tris, 150 MM NaCl, pH 8,5), N-repmunansro 131 miupoBanHoit dop-
mbl FGF21, takxe kak n [19T mnupoBanseix popm FGF21 myranTos, Brmovatomumx mytarmun H125C, R77C,
K69C, G120C, E37C, R175, E91C, N121C, R126C, G113C, D79C, D46C u H112C. Kak yka3aHo B Tabiure,
WCTIONIb30BajIach MO0 oaHa, oo nBe 20 x/la Mmetokcu I101° ManenHUMUIHBIE MOJIEKYJIBI. BakyonbHBIE TOKa3a-
TENH HaxXoIATCs B mpexaenax oT 0, OTBEYArOmero OTCYTCTBHIO HAOMIOAAEMBIX M3MEHEHUH B BaKyOJSIX OTHOCH-
TEJIHHO KOHTPOJIA, 10 4, 9YTO OTBEYAaEeT MHTCHCHBHOMY 00Opa3oBaHHIO Bakyosel. Kak oueBnaHo m3 Tabmn. 15, Bce
MoHO-II3T'mnmupoBannabie FGF21 MyTaHTBI MHIYIIpOBaIH 00Opa3oBaHe MOYSYHBIX BakyoJiedl. OqHaKo HU OUH
n3 nBaxapl-1101 mmupoBanaeix FGF21 MmyTaHTOB HE MHAYIIMpOBal 0Opa3oBanus BakyoJei. OTMedanoch Takke,
YTO B IICYCHU MBITICH BaKyOJIM3allKsl He HAOII01a1ach.

[Tocne ogHOHEAENBFHOTO HCCIIEIOBAHUS OBUIO MPEANIPUHITO § HeleJIbHOE XPOHUYECKOE HcciieioBaHue. B
9TOM HccrnefoBanuu pasnuunsie 13 unupoBannsle FGF21 Monexkysasl BBOAUIHCH OAUH Pa3 B HENENIO IIyTeM
MOJIKO’KHOW MHBEKIIMY HA MPOTsDKeHNH 8 Hemenb caMkaMm C57BL/6 mbimieit (5/rpynimy) npu go3ax Jm6o S5 1ubo
25 MI/KT; TaKUM e CrocoO0M BBOJIIICS KOHTPOIBHEIH HanoaauTenb (10 MM Tris, 150 MM NaCl, pH 8,5). Bce
JKUBOTHBIC HAOJIOAATNCh B OTHOIICHUN KIIMHHYCCKUX MPU3HAKOB pa3 B JICHb MEpe]] BBEACHUEM JI03bI, H CITyCTS
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1-2 4 mocne BBeIEHUS O3Bl B THU O3UPOBKU. JlaHHBIC TIO BeCy Tella COOMPANHCh Mepe] KaXIbIM BBEICHHEM
JI03bI, HauMHasl ¢ qHS | ¥ 3aTeM Ha 3 JCHb MOCIe KaXKIOH O3B, U PH ayTONCHH. [10YKH, MEYCHb U CEeNC3CHKY
OTOMpaNy y BCeX KHBOTHBIX (YMHUPAIOMIUX U ITOJBEPTHYTHIX KOHEYHOM 3yTaHA3MMN) JUISI IPOBEJCHUS THCTOJIOTH-
YECKOH OLEHKH.

®wur. 19A-19F nmpencraBistor coboii psia rpaduKoB, TIe NMPUBEICHBI PE3yNIbTaThl M3MEHEHUS Beca Tea,
Ha0JIOIaeMoOro B TIPOIECCe BOCHBMHHEIEIHHOTO HCCIEIOBAHUS BaKyosled, ¢ HMCIIONBb30BAaHHEM HATIOIHUTEIS
(kBampathl) U MByX 103 ABaxabl [19T wmposanabix FGF21 MyTaHTOB, @ IMEHHO 5 MI/KT (TpeyrodbHUKN) U 25
MT/KT (He3amTpuxoBaHHbIe KpyXkH). 3ydennsie FGF21 myrtanter Brmrowanu R77C, P171G (¢ur. 19A); E37C,
R77C, P171G (¢ur. 19B); E37C, H125C, P171G (¢ur. 19C); E91C, H125C, P171G (¢wur. 19D); E37C, P171G
(¢wur. 19E) u R77C, P171G (¢ur. 19F). Ha ¢ur. 19A ObL1 MCHIONB30BaH MOIXOM CMEIIAHHBIX XUMHUYECKUX CITO-
coboB, Benymuit k N-konueBomy 100 mnuposanmo FGF21 myranta, Takke xak u [I13I'mnuposanuro Ha BBe-
JICHHOM caiiTe NPHCOEIMHEHHS TIOJIMMEpa, HEMPUPOIHOTO LUCTerHA B rojoxeHnu 77. Ha ¢ur. 19B-19D Obin
UCIIOJIb30BaH MOIXOJ OJTHOTO XUMHUYECKOTO crocoba, Bexymuit k [13] mianpoBaHuio Ha BBEACHHBIX CalTax MpH-
COEIMHEHUSI TTOJIMMEPa, HENPUPOIHBIX [IUCTEHHOBBIX OCTATKOB (LIMCTEUHEI B MOJIOKEHHUAX 37 n 77 Ha ¢ur. 19B,
nostockeHusx 37 u 125 wa ¢ur. 19C, u nonoxenusx 91 u 125 na ¢ur. 19D). Hakonen, Ha ¢ur. 19D u 19E Oputa
WCTIONIb30BaHa ojHa Ouc-manmenHumuaHas [191 mMonekyna s coenuuenus nByx FGF21 myraHToB Ha Hempu-
POJHBIX ITUCTEMHOBBIX OCTATKaX (MUCTEWH B MojoxkeHuu 37 Ha ¢ur. 21E u nonoxxenun 77 ua ¢ur. 19F).

®ur. 20 BKIIIOYAET JBE TUCTOTPAMMBI, H300paKaIONINe CPETHIN MOKa3aTellb MOYSYHBIX BaKyoJieH, Ha0Oro-
JTAeMBIX B IIPOIECCE BOCBMUHEICIBHOTO HCCIIEOBAHMS OYCYHBIX BaKyOJIeH U1 IBYX 103, 5 U 25 MI/KT, IIECTH
omHOKpatHO win aBaxael [19T mwmmpoanabrx FGF21 myrantos. Ilokasatens (0 ykas3piBaeT, 4To 0Opa3oBaHUs
HOBBIX BaKyoOJICH, IIOMHMO TeX, YTO OBLIN HAMIEHBI B KOHTPOJBHBIX )KHBOTHBIX, HE HAaOIIONANIOCH, TOTJa KakK
mokasareib 4 yKa3blBaeT HA WHTCHCUBHOE 00pa30BaHUE BaKyoJieH OTHOCHUTENbHO KOHTpoyst. FGF21 myrtaHThI
ObLTH TeMH caMbIMH, YTO onrcanbl Ha ¢ur. 19A-19E. Takum oOpa3om, A1 OAHOTO KOHCTPYKTa OBLI HCIIOIb30-
BaH MOJXOJI CMEIIAHHBIX XUMHUYCECKUX CIIOCO00B, Bexymuii kK N-koHeBoMy 13 mmupoBanuro FGF21 myranra,
Takxke kKak U [I3'mmmpoBaHuio Ha BBEACHHOM CalTe MPHUCOCIWHCHUS TOJNMMEpPa, HEMPUPOIHOTO IMUCTEHHA B
nojoxenuu 77. s Tpex APYruxX KOHCTPYKTOB OBLI MCHOJIB30BAaH MOIXOM OJHOTO XHUMHYECKOTO crocoda, Be-
nymwid k [I9T mmpoBaHuio Ha BBEOCHHBIX caiiTax NMPUCOEAWHEHHS IOJMMeEpa, HEMPHPOTHBIX LHUCTEHHOBBIX
OCTaTKOB (ITUCTEHHBI B MOJIOKEHUSX 37 1 77 B OMHOM KOHCTPYKTE, TIOJIOKEHUAX 37 U 125 BO BTOPOM KOHCTPYK-
Te win nojoxeHusx 91 m 125 B TperbeM KOHCTpyKTe). HakoHer, ObUTa MCHONB30BaHA OFHA OMC-MaJleHH-
nmuaHas [191 monekyna nns coeauHeHus AByx FGF21 MyTaHTOB Ha HENPUPOIHBIX ITUCTEHMHOBBIX OCTATKaX
(tmuctenH B mostoskeHny 37 wim niostoskeHuu 77). P171G MmyTtanys BBOAWIACH B KaXKIBIH U3 MIECTH KOHCTPYKTOB.

XoTs HacTosIIee U300PETEHUE OMICAHO B paMKaX Pa3HBIX BApUAHTOB, JUIA CICIHAJKMCTOB B JaHHOW 00-
JIACTH TMOHITHA BO3MOXKHOCTh M JPYTUX Bapuanuii 1 Mmoaudukanuii. [losToMy mpezmonaraercs, 4YTo mpuiarae-
Masi popMyIia H300PETCHHS OXBATHIBACT BCE TAKHME DKBUBAJICHTHBIC BAPHAIINN, KOTOPBIC, KaK 3asiBIICHO, BXOAT B
00BeM maHHOTO M300peTeHus. KpoMme TOro, MCIob30BaHHBIC 3/1€Ch 3ar0J0BKH Pa3zeiioB IMpeIHA3HAYCHBI JTHIIb
JUISL OpPTaHHU3aIMOHHBIX IeJIel, U UX HE CICIYyeT pacCMaTPHUBaTh KaK OIPaHUYMBAIOIIME MPEIMET OMHUCAHHOTO
M300peTeHMS.

Ha Bce mutupyemsbie B 3TOM 3asBKE PaOOTHI CACTAHBI YSTKHE CCBIIKH.

BapuanTs! n300peTeHHs IPeyCMaTPUBAIOT CIECTYIONIHE H300pETEHUS.

1. M3onmmpoBaHHas MOJIEKyJla HyKJICHHOBOW KUCIIOTHI, COAEpIKaIas HyKICOTHIHYIO ITOCIEe0BAaTEILHOCTB,
komupytorryto nonunentun SEQ ID NO: 4, umeronmuii 1o MEHbIIEH Mepe OJHy aMHHOKHUCIOTHYIO CyOCTHUTY-
U0, KOTOPAst IPECTaBIsAEeT COOOM:

(a) TM3UHOBEIA OCTATOK B OJTHOM WIIM HECKOJIBKHX IMOJIOKEHUX 36, 72, 77, 126 u 175;

(b) MUCTEHHOBEII OCTATOK B OJJHOM WIJIM HECKOJIBKHX monoxenusx 37, 38, 46, 91, 69, 77,79, 87, 91, 112,
113,120, 121, 125, 126, 175, 170 u 179;

(¢) aprHHUHOBEIA OCTATOK B OJTHOM FUTH HECKOJBKUX MOJIOKEHHUIX 56, 59, 69 u 122;

(d) rmuuHOBEIH ocTaTok B nostoxxerun 170;

() TIMIUHOBEIA OCTATOK B MOJOXeHUHU 171;

u KomOuHamH (a)-(e).

2. BekTop, BKITIOYAIOMIHIA MOJICKYJTY HyKJIEHMHOBOW KUCJIOTHI COTJIACHO . 1.

3. KireTka-x0351H, BKIIOYAIOIasi BEKTOP COTJIACHO IT.2.

4. KiteTka-x03sI1H 110 11.3, OTJIMYAIOIIAsICS TeM, UTO SBILIETCS SYKAPHOTHOU KIIETKOM.

5. KiteTka-xo3s1H 110 11.3, OTINYArOIIascs TEM, UTO SIBJISIETCS MTPOKAPHUOTHOM KIIETKOH.

6. Cioco6 TMoJTydeHHUs MOJHUIIETITHAA, KOJUPOBAHHOTO BEKTOPOM COTJIACHO T1.2, BKIIOYAIOMINNA KYJIhTHBH-
pOBaHUE KIICTKU-XO3SIMHA, COJACPIKAIICH BEKTOP COTIACHO 1.2, MPHU MPUEMIICMBIX YCIOBHAX, JJIS IKCIIPECCHUU
JTAHHOTO TMOJIUTICTITU/IA, W BBIICICHUE, IPU HEOOXOTUMOCTH, JAHHOTO TIOTHIICITHIA.

7. omumenTua, mMoJTy4eHHBIH cocoOoM 110 11.6.

8. TonumenTuy mo 1.7, OTIMYAONINACS TEM, YTO JOMOJTHUTEIHFHO BKIIOYACT MPOTHHOBBIN WM TIUIHMHO-
BBII OCTaTOK, J0OaBICHHBINA K C-KOHITY TAaHHOTO MOJUIICTITHAA.

9. M30mupoBaHHBIA MOIUMENTH], BKIIOUAIOIIHUN aMMHOKUCIOTHYIO nocnenoBarensHocTs SEQ ID NO: 4,
MMEIOIIYTO IT0 MEHBINEH Mepe OJHy aMHHOKHCIOTHYIO CYOCTUTYIIHIO, KOTOPast IPEACTaBISIET COOOM:

(2) TM3UHOBBIN OCTATOK B OJJTHOM HMJIM HECKOJBKUX MONoXeHusx 36, 72, 77, 126 u 175;
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(b) MUCTEHHOBEII OCTaTOK B OJJHOM WIJIM HECKOJBKHX monoxenusx 37, 38, 46, 91, 69, 77,79, 87, 91, 112,
113,120, 121, 125, 126,175, 170 u 179;

(C) aprUHUHOBBIN OCTATOK B OJTHOM MJIM HECKOJBKUX MOJOXEHHIX 56, 59, 69 u 122;

(d) TTUITMHOBEIH OcTaTOK B monoxeHuu 170;

() TIMIIMHOBBIN OCTATOK B TIOJIOKeHUH 171; 1

koMOuHarwH (a)-(e).

10. TMonumenTua 1o 1.9, OTIUYAIOIIUHACS TEM, YTO JOTIOJHUATEIHHO BKIFOYAET MPOJUHOBBINA HUITH TIUITUHO-
BB OCTaTOK, N00aBIeHHBIN K C-KOHITy JaHHOTO MOJUTIENITH/IA.

11. V301mpoBaHHbIN MOMUNENTH TO 1.9, OTIIMYAIOUINIICS TEM, YTO KOBAJIEHTHO CBSA3aH C OJHUM WJIU He-
CKOJIbKAMH MOJINMEPAMHU.

12. V3onupoBaHHbIi noiaunentun no m.11, omnyaromuiicss TeM, 4TO KOBAJIEHTHO CBSI3aH C OAHHUM I1OJIH-
MEPOM.

13. U3onupoBaHHBIN MOJUNENTH] 10 112, OTAMYAIOUIUIICS TEM, YTO JaHHBIA MOJUMEp SBISIETCS] BOJIOpac-
TBOPUMBIM.

14. N3onupoBaHHBIN TMOJUTIENITH] 1O 1. 13, OTIMYAIONTHIICS TeM, YTO TaHHBIA BOAOPACTBOPUMBIN ITOJTUMEDP
sBIIsIeTCs oM TIICHTIIHKoeM (I1917), MOHOMETOKCH-TTOJIMATHIICHTIIUKOJIEM, TIIHKOJIEM, AEKCTPAHOM, LIEILTIO-
11030, 1oH(N-BUHUIITHPPOIIHIOH )OI THIICHTIIMKOJIEM, TTPOIUICHTITUKOJIEBEIMU TOMOIIOJIMMEPAMH, COIIO-
JUMEpaMH TIPOTUJICH OKCHI/THIIEH OKCHIA, MOJMOKCHATHIMPOBAHHBIMHU TIOJHOJAMHU WA TTOJIMBHHUIIOBBIM
CITUPTOM.

15. N3onupoBaHHBIN MOJUTIENTH] 110 1. 14, OTIMYAIONTHIICS TeM, YTO TaHHBIA BOIOPACTBOPUMBIN ITOJTUMED
seisiercst [191.

16. N3onupoBanHblii monunentyy mo m.11, oTanyaromuiicss TeM, 4YTo JaHHBIN OJIUMED SIBISETCS Pa3BETB-
JICHHBIM TTOJTUMEPOM.

17. VI30mupoBaHHbIi NOJUNENTH] 10 1.9, oTiauyaromuics TeM, uto umeet 13" cocrapmnsiomyo, KoBa-
JIEHTHO CBSI3aHHYIO C €r0 AMHUHOKOHIIOM.

18. V30mupoBaHHBIA TOTUNETITH 110 1.9, OTIMYAIONIUIACS TEM, YTO KOBAJICHTHO CBS3aH C IBYMS ITOJIAME-
pamu.

19. M3onmupoBaHHBIN MOTUNEITH IO 11.18, OTIMYAONTHIICS TeM, YTO OJIMH WJIM JBA MOJHMEpa SBIISIOTCS
BOJOPACTBOPUMBIMHU TIOJTUMEPAMH.

20. V3onupoBaHHBIN MOJUTMENTHA 110 11.19, OTIHYAIONIUICS TeM, YTO BOJOPACTBOPUMBIHN MOJIMMEp TPEI-
CTaBIsIET cO00H MOJMATIICHTIINKONG (I19I7), MOHOMETOKCH-TTOIMATHIICHTJINKOIb, NTEKCTpaH, IEJUT0JI03Y, TO-
7(N-BHHHIITHPPOITUIOH ) TOJTUI THIICHTTUKOJT, TPOIHIICHIIIMKOJIEBBIC TOMOMOIUMEPHI, COTIOIMMEPHI TIPOIHIICH
OKCHJI/3THJICH OKCHJIA, TOJHOKCUITHINPOBAHHBIC TIOJHOJIBI WIIA TIOJTMBHHWIOBBIN CIIHPT.

21. M3omupoBaHHBI HOTUNIENTH] MO .20, OTINYAIOIIMNACS TEM, YTO AaHHBIN BOJOPACTBOPUMBIN NOIUMED
seisiercst [191.

22. V3onupoBaHHBIA MOJUMENTHA MO T1.18, oTnyaromuiicss TeM, YTO OAUH U3 MOJUMEPOB SBISIETCS pa3-
BETBJICHHBIM.

23. V30mupoBaHHBIA MOJUIEITHL 10 11.18, OTIMYAOMUKCS TeM, 4To 00a MmoJuMepa SBISIOTCS Pa3BeTB-
JICHHBIMU.

24. VI30MMpOBaHHBIA TOJUTIENTHIL 10 I1.9, oTiaudaromuiics teM, urto umeet [19I7 cocraBmstonyro, KoBa-
JIEHTHO CBS3aHHYIO C €T0 aMHHOKOHIIOM.

25. dapmarieBTHUYECKass KOMITO3HIINS, BKITFOYAIOIAsl H30JUPOBAHHBINA MTOMITCTITH] COTJIACHO 1.9 u dapma-
[EBTHYCCKH ITPUEMIICMBIH arcHT.

26. dapmarneBTHYCCKAsT KOMITO3UIIHS IO I1.25, OTIMYaroniascs TeM, 94TO (hapMareBTHICCKH MPUEMIIEMBbIH
areHT SIBIICTCS HOCUTEINIEM, aIbIOBAHTOM, COIFOOMIN3aTOPOM, CTAOMIM3aTOPOM HIIH aHTHOKCHIAHTOM.

27. Cnoco0 yedeHUsT METaOOJIMUYECKOTO PacCTPOICTBA, BKJIFOYAIONIMY HA3HAUCHHE MAIlUCHTY-YEIIOBEKY,
HYXIAIOIIEMYCsI B 9TOM, (papMaleBTHUCCKOW KOMITO3UIIHH 10 11.26.

28. Cnocob 1o .27, OTIMYAIOMIMHCS TeM, YTO METab0JIMUYECKOe PacCTPOHCTBO MpeNCTaBIIeT co0oi aua-
Oer.

29. Cnoco6 1o 1.27, OTIUYAIONIUHCS TEM, YTO METa0OIMIECKOE PACCTPONCTBO TIPEICTABIISIET COOOM OXKH-
peHue.

30. M3ommpoBaHHass HYKJICHMHOBAs KUCIOTA, KOAUPYIOMIAs TIOJIMIICTITH, BKIIOYAOIINNA aMUHOKUCIIOTHYIO
nocnenoBareabHOCTE SEQ ID NO: 4, nMeromas 1o MEHbIIIEH Mepe OJHY aMHHOKHCIOTHYIO CYOCTHTYITHIO, KO-
TOpast MPEICTABISET COOOM:

(a) TM3UHOBEIA OCTATOK B OJTHOM WJIM HECKOJIBKHX MOJIOKEHUX 36, 72, 77, 126 u 175;

(b) MUCTEHHOBEII OCTaTOK B OJJHOM WJIM HECKOJBKHX monoxenusx 37, 38, 46, 91, 69, 77,79, 87, 91, 112,
113,120, 121, 125, 126,175,170 u 179;

() aprHHUHOBEIA OCTATOK B OJTHOM FUTH HECKOJBKUX MOJIOKEHHUIX 56, 59, 69 u 122;

(d) rmuuHOBEII ocTaTok B nostoxxerun 170;

() TIMIUHOBEIM OCTATOK B MoJIOXkeHUU 171; u

koMOuHarmu (a)-(e);

7 KOTOpas BKJIIOYAeT NOOABKH, JACIEIIUU WM JOMOJHUTEIbHBIE CyOCTUTYIINH, KOTOPBIC JETAr0T JaHHBIN
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MoJIMMNenTH no Menbliet mepe Ha 85% uaentnynsiM SEQ ID NO: 4, npu yciioBum, 4To M0 MEHbILIEH Mepe 0JI-
Ha aMUHOKHCJIOTHAs CyOcTuTynus 11.1(a)-(e) He sIBISETCS JOMOIHUTEIBHO MOAUGUIIPOBAHHOM.

31. BekTop, BKIIIOYAIONTHI MOJIEKYJTy HYKJICHHOBON KHACIOTHI MO 11.30.

32. Kietka-x0351H, BKJIIOYAIOMIast BEKTOp 1mo 1.3 1.

33. KieTka-x0351MH COTJIaCHO 11.32, OTIMYAIOMIAsACS TEM, YTO SBISETCS 3YKapHUOTHOM KIIETKOM.

34. Kietka-x0351H 10 11.32, OTIMYAIOIIAsICS TEM, UTO SBIIETCS MPOKAPUOTHON KIIETKOM.

35. Crioco6 mosrydeHHs MOJIUTICTITHA], KOAUPOBAHHOTO BEKTOPOM IO 11.30, BKITIOYAIOIIHKA KyJIbTHBHPOBA-
HHUE KIETKHA-XO35MHA, coeprkameil BekTop 1mo 1.30, mpyu NpHUeMIIeMbIX YCIOBHSIX, A SKCIPECCHH TaHHOTO I0-
JIUIENTHIA, U BBIICICHUE, IPU HEOOXOIMMOCTH, TAHHOTO TOJUANICITHIA

36. [lommnenTtua, NOTy4YeHHBIN CIIOCOOOM 110 11.35.

37. HomunenTtua no 1m.36, OTIMYAIONINIACS TEM, YTO JOMOTHUTEIHEHO BKIIOYACT MPOJMHOBBIA WU TIIHIU-
HOBEIM OCTATOK, JOOABICHHBIN K C-KOHIIY TaHHOTO IMOJUICTITHAA.

38. M30m1poBaHHBIN MOTUMNENTU, BKIIOYAOMUI aMUHOKUCIOTHYIO nocnenoBaTeasHocTs SEQ ID NO: 4,
HUMCIOIIYFO [T0 MEHBIIICH Mepe OJIHyY aMUHOKUCIIOTHYIO CYOCTUTYIIHIO, KOTOPAst IPECTABISIET COOOM:

(2) TM3UHOBBIN OCTATOK B OJTHOM HMJIM HECKOJBKUX MONoXeHusx 36, 72, 77, 126 u 175;

(b) mMCTENHOBBIN OCTATOK B OJJHOM WJIM HECKOJBKHX IMoyiokenusx 37, 38, 46, 91, 69, 77, 79, 87, 91, 112,
113,120, 121, 125, 126, 175, 170 u 179;

(C) aprUHUHOBBIN OCTATOK B OJTHOM MJIM HECKOJBKUX IMOJOXEHHIX 56, 59, 69 u 122;

(d) TUIMHOBEIH OcTaTOK B mooxeHuu 170;

() TIMIIMHOBBIN OCTATOK B TIOJIOKeHUH 171; 1

KoMmOuHarmu (a)-(e);

U BKITFOYAFOIIUI JOOABKH, JIEJICIIUN WU JOMOJHUTEIBHBIC CYOCTUTYIHH, KOTOPBIC IENIA0T JAHHBIN MOJH-
nentuj no MeHemei Mepe Ha 85% uaentuuneiM SEQ ID NO: 4, mpu ycnoBuu, 4To O MEHbLIEH Mepe ofHa
AMHUHOKHUCIIOTHAS CyOCTUTYIHA 1. 1 (2)-(¢) He SABISCTCS JONOTHUTEIEHO MOIUPUIIMPOBAHHOM.

39. HomunenTtua no 1.38, OTIMYAIONIUICS TEM, YTO JOHOTHUTEIHEHO BKIIOYACT MPOJMHOBBIA WU TIIHIHU-
HOBBIM OCTaTOK, 10OaBNEeHHBIH K C-KOHITY TaHHOTO ITOJIMIETITHAA.

40. V3onmupoBaHHBIN TOTUMENTH TI0 11.38, OTIIMYAIOIINICS TEM, 9TO KOBAJICHTHO CBSI3aH C OJHHUM ITOJIH-
MEpPOM.

41. BonupoBaHHBIN MOJUTIENTH] 110 T1.40, OTIMYAIONTHICS TEM, YTO JTaHHBIA IMOJIUMEp SBISETCS BOIOpAC-
TBOPUMBIM TIOJIIMEPOM.

42. N3onupoBaHHBIN MOJUTIENTH 11O 1.4 1, OTIMYAIONTHICS TEM, YTO TaHHBIA BOAOPACTBOPUMBIMA ITOJTUMED
npeCTaBIsieT co00i mommaTwieHr KOs (I[1317), MOHOMETOKCH-TIONUAITUIICHTIIUKOI, IEKCTPaH, IECILTON03Y,
noJv( N -BHHIJIITUPPOITUIOH ) TOTUI THIICHT THKOJIb, MPOIIICHTIIHKOJICBEIC TOMOIIOIAMEPHI, COTMOIUMEPBI TPOTIH-
JICH OKCHJI/THIICH OKCHJIA, TOJHOKCHUITHIMPOBAHHBIC TIOJIHOJIBI WIIH TIOJTMBHHUIOBBINA CITHPT.

43. M30mupoBaHHBINA NOIUIENTH] MO .42, OTINYAIOIIMNACS TEM, YTO AaHHBIN BOJOPACTBOPUMBIN HOIUMED
npexcTasisiet codoit [10T.

44. N3onupoBaHHblil nonunentuy mno .40, oOTaMYalonuics TeM, YTO JaHHBIN MOJIUMED SBISETCS Pa3BETB-
JICHHBIM.

45. M3onupoBaHHBINA MOJIATISTITHA 110 11.38, OTIUYAIOMUIACS TeM, 9To uMmeeT onHy [ cocTaBisronyro,
KOBQJICHTHO CBSI3aHHYIO C €r0 aMUHOKOHIIOM.

46. VzonupoBaHHBIN TOJUTENTH MO 1M.38, OTIUYAIOIIANCS TE€M, YTO KOBAJICHTHO CBSI3aH C JBYMS IIOJIU-
MepaMHu.

47. V301upoBaHHbIN MOJUNENTHA MO M.46, OTIMYAIOIIMNACA TeM, YTO OJUH WIH JBa JAHHBIX MOJIHMEpa
MPEJICTABIISIFOT COOOM BOIOPACTBOPHUMBIIA TIOJIHMED.

48. M30mupoBaHHBINA NOTUNENTH] MO .47, OTIMYAIOIIMNACS TEM, YTO AaHHBIN BOJOPACTBOPUMBIN HOIUMED
npeJCcTaBIsieT co00i mommaTwieHr KOs ([1317), MOHOMETOKCH-TIONUAITUIICHTIIUKOIb, IEKCTPaH, IECILTION03Y,
noJv( N -BHHIJIITUPPOITUIOH ) TOTUI THIICHT THKOJIb, MPOIIICHTIIHKOJICBEIC TOMOIIOIUMEPHI, COTTOIUMEPHI TPOTIH-
JICH OKCHJI/3THJICH OKCHJIA, TOJHOKCHUITHIMPOBAHHBIC TIOJIHOJIBI WIIH TIOJTMBHHUIOBBINA CITHPT.

49. V3onupoBaHHBIN TTOJUTIENTH] 11O .48, OTIMYAIONTHICS TEM, YTO TaHHBIA BOAOPACTBOPUMBIN ITOJTUMED
serisiercst [10T.

50. V30mupoBaHHbBIN TOTUNETITH 10 11.46, OTIWYAIOIIHNACS TeM, 9T0 00a JaHHBIX IMOJIMMepa SBISIOTCS BO-
JIOPacTBOPUMBIMH TTOJIMMEPAMH.

51. BonupoBaHHBINA MOAUNENTHL 110 11.50, OTIIMYAIONINACS TeM, YTO JaHHBIE BOJOPACTBOPUMEBIEC TIOJTUME-
pBI TIPEACTABIAIOT c000#, HE3aBHCUMO, TMOJUATHIICHTITHKOIb (I1017), MOHOMETOKCH-TIOMUATHIICHTIIUKOIb, JTCK-
CTpaH, UEILT0NI03Y, HOIH(N-BHHAIIAPPOINIOH )OI TUICHTIIHKOIb, MPOIHICHIINKOIEBEIC TOMOIIOIUMEPHI,
COTIOJTUMEPHI IPOTTHIICH OKCHI/3THIICH OKCHIA, MTOJTMOKCHATIITUPOBAHHBIC MOJMOJIBI HITH ITOJUBUHILIOBEIN CITUPT
U UX KOMOMHAIIUH.

52. VI30mmpoBaHHbIA MOMUIENTH N0 1M.46, OTIMYAIOMINNCS TeM, 4TO 00a BOJOPACTBOPUMBIX ITOJIMMEpa
npeacTaBisior codoii I19T.

53. V301MpOBaHHbIN MONUIIENTHA MO 1M.46, OTIMYAIOLIUNCS TeM, YTO B HEM OAMH U3 JaHHBIX MOJUMEPOB
SBIISICTCS PAa3BETBICHHBIM.

54. VI30mupoBaHHBIA TOJUTIENTH] 1O .46, OTIIMYIAIOIIUNACS TeM, 9YTO B HeM 00a JaHHBIX MOJUMepa SBIIS-
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I0TCSl Pa3BETBICHHBIMHU.

55. dapmaneBTHYCCKAsT KOMITO3UIIHS, BKIIOYAONIAs W30JMPOBAHHBIA MOMUIENTH 1Mo 1M.38 U (apMares-
THYIECKHU TIPUEMJIICMBIN areHT.

56. ®apmManeBTHYECKasT KOMIIO3UITHS TI0 I1.55, OTIUYAOIMAscS TeM, 9To (apMareBTHUECKH MPUEMIIEMBbIi
areHT SBIISIETCS HOCUTENEM, abIOBAHTOM, COTIOOMIN3aTOPOM, CTAOMIIM3aTOPOM MITH aHTHOKCHIAHTOM.

57. Croco6 nedeHus: MeTabOIMYECKOTO PAcCTPOMCTBA, BKIIIOUYAIONINI Ha3HAYCHHE IMAlMEHTY-YEIIOBEKY,
HYXXIAIOMIEMYCsl B 9TOM, (hapMareBTHIECKON KOMITO3HUIINH 10 11.56.

58. Crioco0 1o .57, OTIMYAroNIMACS TeM, YTO B HEM METa0O0JIMIECKOE PACCTPONCTBO MPEACTABIAET COO0i
nuaber.

59. Crioco6 1o 11.57, OTANYaIOMMICS TEM, YTO B HEM METa0O0INYECKOe PAcCTPOICTBO MPEACTABIIET COOO0M
OXKHUpEHHUE.

60. Kommo3zumusi, BKIIOUAIOIas NepBhId MONHUIENTH], KOTOPHIM CONEPKUT aMHUHOKHUCIOTHYIO MOCIEI0Ba-
tensHOCTH SEQ ID NO: 4, nuMmerornnyro mpu HEOOXOJUMOCTH 110 MEHbIIEH Mepe OJHY aMUHOKUCIIOTHYIO CYOCTH-
TYIHIO, KOTOpas MPEICTABISCT COOO:

(2) TM3UHOBBIN OCTATOK B OJJHOM HMJIM HECKOJBKUX MON0XeHusIx 36, 72, 77, 126 u 175;

(6) mMCTENHOBBIN OCTATOK B OJJHOM WJIM HECKOJBKHX IMoyioxkenusx 37, 38, 46, 91, 69, 77, 79, 87, 91, 112,
113,120, 121, 125,126,175, 170 u 179;

(B) aprHHUHOBBIM OCTATOK B OJTHOM HIIM HECKOJILKHMX TIOJIOKEHUAX 56, 59, 69 u 122;

(T) TIUIIMHOBEIN OCTaTOK B mosioxeHuu 170;

(J1) TTIUIIMHOBBIN OCTAaTOK B TMONoXeHNH 171;

1 KoMOuHanuu (a)-(x),

COCIMHEHHBIN JIMHKEPOM CO BTOPBIM MOJIUMENTHAOM, BKJIIOYAIOIIUM IMOJUIENTHA, COAEP KA aMUHO-
KUCIoTHYI0 nocienoBatenbHocTs SEQ ID NO: 4, koTopast uMeeT Ipyu He0OXOAUMOCTH 110 MEHbLIEH Mepe OfHYy
AMHMHOKHCIIOTHYIO CYOCTHTYIIHIO, IIPECTABIISIONIYIO COOO0H:

(a) TM3UHOBEIA OCTATOK B OJTHOM WJIM HECKOJIBKHX IMOJIOKEHUX 36, 72, 77, 126 u 175;

(6) mMCTENHOBBIN OCTATOK B OJJHOM WJIM HECKOJBKHX IMosiokenusx 37, 38, 46, 91, 69, 77, 79, 87, 91, 112,
113,120, 121, 125,126,175, 170 u 179;

(B) aprHHMHOBBIM OCTATOK B OJTHOM HJIM HECKOJILKHX TIOJIOKEHUAX 56, 59, 69 u 122;

(T) TIUIIMHOBEIN OCTaTOK B mosioxeHuu 170;

(1) TIUIIMHOBBIN OCTaTOK B MooxeHuu 171; u

KoMOuHaruu (a)-(1).

61. ITomunentux mo 1m.60, OTIIMYAFONIUICS TEM, YTO IEPBBIA, BTOPOH WK 00a MOJUMCITHAIA JOMOTHUTEb-
HO BKJTFOYAIOT TPOJUHOBBIN WM TIHIMHOBEIN OCTATOK, MPUCOCTUHEHHBIN K C-KOHITYy JAHHOTO MOJIHIICITH/IA.

62. Komnosumus 1o .60, OTIUYAI0NIascs TeM, YTO JaHHBIH JTHHKEP MPEICTABISACT COOOM MENTH].

63. Komnosunus no m.60, oTnuyaomascs TeM, YTo JaHHBIA JHHKED SIBISAETCS BOJOHEPACTBOPUMBIM IIO-
JTUMEPOM.

64. KoMmozumus no m.63, oTauyaromascs TeM, 4YTO JaHHBIM BOJOPACTBOPUMBIN MOJKUMEP MpEICTaBiseT
coboit mommdTHICHTHKOML ([I9I), MOHOMETOKCH-TIONUATHIICHTIINKONb, JCKCTPaH, IeJUTIoN03y, Mmoau(N-
BUHUJIITUPPOITHIOH )OI THIICHTITMKOIb, MPOIUICHIITMKOJIEBEIE TOMOIIOIUMEPHI, COTIOIMMEPHI TPOTIHIIEH OK-
CHJI/3THUJICH OKCHIA, TIOJTMOKCHATHIIMPOBAHHBIE TIOTHOIBI WITH TTOJIMBUHUJIOBBIN CITHPT.

65. KoMmo3urus 1mo 1m.64, OTIMYAOIascs TeM, 4TO JaHHBIH BOJOPACTBOPUMEBIN MOJIMMEP MPEICTaBISCT
co6oii IT3T'.

66. Kommosunus mo .60, oTin4aromasicst TeM, YTO MEPBEIH, BTOPOH WM 00a MOTUICITHAA JOMOTHUTEb-
HO KOBAJICHTHO CBSI3aHbI C OJHUM TOJIUMEPOM, KpOME JINHKEPA.

67. KoMmmnoszunus mno mn.66, oTinyaromascs TeM, 4TO JaHHBIN MOJUMED SBJISETCS BOJOPACTBOPUMBIM MOJIH-
MEPOM.

68. KoMmozumus no n.67, oTaUyYaomascs TeM, 4YTO JaHHBIM BOJOPACTBOPUMBIN MOJKUMEP MpPEICTaBiseT
coboii monmyTHIeHIHKONE ([19I7), MOHOMETOKCH-TIOJNIMATHIICHIIIMKONb, JCKCTpaH, IEIUTI0N03y, moiau(N-
BUHUJIITUPPOITHIOH )TIOTMA THIICHTITMKOJb, MPOIUAJICHIITMKOJIEBEIE TOMOTIOIUMEPHI, COTIOJIMMEPHI TPOTIHIIEH OK-
CHJI/3THUJICH OKCHIA, TIOJTHOKCHATHIIMPOBAHHBIE TIOTHOIBI WIIH TTOJIMBUHUIIOBBIN CITHPT.

69. Kommozurus mo 1m.68, OTIMYaomascs TeM, 4TO JaHHBIH BOJOPACTBOPUMEBIN MOJIMMEP MPEICTaBISCT
cob6oii IT9T'.

70. Komno3umus 1o 1m.63, OTIUYAIomascs TeM, 4TO JaHHBIH TIOJUMED SIBIISETCS pa3BETBICHHBIM.

71. Komnosunust mo 1.60, oTimyaroniascs Tem, 4To umeeT oaay 191 cocTaBistonyro, KOBAICHTHO CBS-
3aHHYIO C aMUHOKOHLIOM.

72. Komno3unus 1o 1m.60, OTIUYaomascs TeM, 4TO KOBaJICHTHO CBS3aHa C ABYMs MOJIMMEpPaMHU.

73. Komno3unus 1o m.72, oTau4ariascs TeM, YTO OJUH WM JIBa JaHHBIX MMOJIUMEpa MpPeACTaBISIOT CO-
001 BOJOPaCTBOPUMEBIC ITOJIUMEPHI.

74. KoMmozumus 1o m.73, oTIUYAIOIascs TeM, YTO JaHHBIM BOJOPACTBOPUMBIN MOJKMMEP MPEICTaBIsIeT
coboii monmyTHIeHIHKONE ([13I7), MOHOMETOKCH-TIOJNIMATHIICHIIIMKONb, JCKCTpPaH, IEIUTION03y, moiau(N-
BUHUJIITUPPOITHIOH )TIOTMA TUIICHTITMKOIb, MPOIUICHIITMKOJIEBEIE TOMOTIOIUMEPHI, COTIOJIMMEPHI TPOTIHIIEH OK-
CHJI/3THUJICH OKCHIA, TIOJTHOKCHATHIIMPOBAHHBIE TIOTHOIBI WIIH TTOJIMBUHUIIOBBIN CITHPT.
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75. KoMmozumus mno m.74, oTauyYaromascs TeM, YTO JaHHBIM BOJOPACTBOPUMBIN MOJMMEP MpPEICTaBiseT
co0oii 10T

76. Kommo3unus 1o 11.72, OTIMYAIoNIascs TeM, 4To 00a JaHHBIX IMOJINMEpa SBIIAIOTCS BOJTOPACTBOPHUMBIMH
TIOJIIMEPaMH.

77. Komno3unus 1o 1.76, OTIMYArOIIascs TeM, YTO BOJOPACTBOPHUMEIE TTOJIMMEPHI MPEACTABISIOT COOOH,
HE3aBHCHUMO, MONMMATWICHITHKONE ([1917), MOHOMETOKCH-TIOMUATHIICHTIINKOJIb, AEKCTPaH, IeJUTI0I03Y, mom(N-
BUHIITUPPOJIAOH ) TIOJIMATHIICHIJINKOIb, MPOIHJICHIIINKOIEBEIE TOMOIIOIUMEPHI, COMOIMMEPHl MPOIHIICH OK-
CHUJI/STHIICH OKCHU/IA, TTOJIMOKCHATIIIMPOBAHHBIC TTOTMOJIBI HIIH MTOJMBIHUIOBBIA CIMPT U X KOMOWHAIINN.

78. Kommo3unus mo 1m.77, OTIMYAroImascs TeM, YTO B Hel 00a JaHHBIX BOJOPACTBOPUMBIX IOJIAMEpa
npeacTaBisioT codoii I19T.

79. N30nupoBaHHBIN NOJUNEOTH] 110 1.72, OTIIMYAIOUINIICS TEM, YTO OJUH U3 JaHHBIX MOJIUMEPOB SIBISET-
Csl pa3BETBIICHHBIM.

80. M30ommpoBaHHBIA TOIHUIIEOTH]] IO .72, OTIMYAONIUICS TeM, YTO 00a JaHHBIX MOJUMEpa SBISFOTCS
Pa3BETBICHHBIMHU.

81. dapmarneBTHyecKas KOMITO3HIINS, BKIIOYAIOIIAss KOMIIO3UIHIO 0 T1.60 1 (apMarieBTHIecKH mpremIie-
MBI areHT.

82. dapmaneBTHYECKasT KOMIIO3UIMS 10 .81, oTIUYaromascs TeM, 9To (hapMareBTHIECKH MPUEMIIEMBbIi
areHT ABISAETCA HOCHUTENEM, aAbIOBAHTOM, COMIOOMIN3AaTOPOM, CTAOMIM3aTOPOM WA aHTHOKCHIAHTOM.

83. Croco6 nedeHus: MeTabOIMYECKOTO PACcCCTPOMCTBA, BKIIIOUYAIONINI Ha3HAYCHHE IMAlMEHTY-YEIIOBEKY,
HYKIAIOMIEMYCsl B 9TOM, (hapMareBTHIECKON KOMITO3HUIINH 110 1.8 1.

84. Cnoco6 1o 1n.83, oTaMyarommicst TeM, 4T0 MeTaboINYECKOe PACCTPOMCTBO MpeACTaBiIsIeT co00i aua-
oer.

85. Crioco0 1o 11.83, oTinuyaromuicst TeM, 4TO METabOIMIECKOe PAcCTPOICTBO MpecTaBsieT cO00H 0KH-
peHue.

OOPMVIIA U30BPETEHUA

1. N3ommpoBaHHas MOJIEKyJla HyKJICHHOBOW KHCIIOTHI, COAEpIKaIas HyKICOTHIHYIO TTOCIIe0BAaTeILHOCTB,
Koaupytomrylo MyTtanTHBIN nonmmenTtun FGF21, nmeromuii mocienoBaTebHOCTD, 10 MEHbIICH Mepe Ha 85%
uaentnynyo SEQ ID NO: 4, umeromuii 3aMeHy Ha TIUIMHOBBIN OCTAaTOK B mosioxkeHuu 171 W oAHy wiM He-
CKOJIBKO CJIEAYIOUIUX aMUHOKUCIOTHBIX 3aMEH:

(a) TM3UHOBEIM OCTATOK B OJTHOM WJIM HECKOJIBKHX W3 MONIoXKeHur 72, 77, 126 u 175;

(b) UMCTEeHHOBHIN OCTATOK B OJJHOM FJIM HECKOJILKHUX W3 moyokeHuid 37, 38, 46, 91, 69, 77, 79, 87, 112,
113,120, 121, 125, 126, 175, 170 wnu 179;

(C) aprHHUHOBEKIA OCTATOK B OJTHOM FJTU HECKOJIBKUX U3 MOJOXKECHUH 56, 59, 69 u 122 um

(d) xomOuHatus (a)-(c).

2. BekTop, BKITIOYAIOMIHA MOJIEKYTY HYKJICHHOBOUW KUCJIOTHI 11O 11. 1.

3. KireTka-xo3s1H, BKIIOYAIOIas BEKTOP 10 1.2,

4. KiteTka-x03511H 110 11.3, SIBJISIFOIIASCS DYKAPHOTHICCKON KIIETKOM.

5. Cnoco6 monydeHHs TOJUMNENTHIA, KOAUPYEMOTO MOJICKYJIOH HYKJIEHWHOBOW KHCJIOTHI 1O II.1, BKIFO-
YaroIUi KyIbTUBUPOBAHHUE KJICTKH-XO35MHA, COJIEPIKaIlei BEKTOP 110 1.2, B YCIOBHAX, 00ECIIEUMBAIONINX IKC-
MPECCUI0 YKAa3aHHON MOJIEKYJIbI HYKJIEMHOBOW KUCIIOTHI, U BbIAEICHHUE MOIUIENTHAA.

6. M3onupoBannbiil MyTanTHbI nomunentuy FGF21, umeromuil nocneqoBaTebHOCTD, O MEHBIIEH Mepe
Ha 85% unentuunyro SEQ ID NO: 4, u cogeprkamuii 3aMeHy Ha INIMIIUHOBBIA OCTATOK B MojoxeHuu 171 u ox-
HY WU HECKOJIBKO CIIEAYIOMUX AMHUHOKHUCIOTHBIX 3aMEH:

(a) TM3UHOBEIM OCTATOK B OJTHOM WJIM HECKOJIBKHX W3 MONoXKeHu 72, 77, 126 u 175;

(b) IMCTEeHHOBBIM OCTATOK B OJHOM WJIM HECKOJIBKHMX M3 Tmosokenuit 37, 38, 46, 91, 69, 77, 79, 87, 112,
113,120, 121, 125, 126, 175, 170 wmm 179;

(C) aprHHUHOBBIN OCTATOK B OJTHOM HJIM HECKOJBKUX M3 TOJOXKEHUH 56, 59, 69 u 122 nnn

(d) xomOuHarus (a)-(c).

7. @apmarneBTHIeCKass KOMITO3UIHS JUTS JICUCHISI MeTabOJIMIeCKOT0 pacCTPONHCTBA, BRIOpaHHOTO M3 Arade-
Ta, OXKUPEHUS, TUCITUIHIEMIH, THIICPTCH3MH, TEeNaTOCTeaTo3a, CepACTHOCOCYIUCTOTO 3a00sieBaHms, U MeTabo-
JIUYECKOr0 PacCTPOUCTBA WIIM COCTOSIHHSA, CBSI3AHHOTO CO CTapeHHEM, BKIIIOYAIOIIAs N30JUPOBAHHBIA MOJIUIET-
TUJ 110 1.6 ¥ papManeBTHUCCKU PUEMIICMEBII areHT.

8. dapmarneBTHUecKas KOMITO3HIHUS IO 1.7, OTIMYAOMIAsCS TEM, YTO (papMaIleBTUYCCKH MPHEMIICMBbIH
KOMITO3UITHOHHBIN arcHT SBISCTCS HOCHTEIIEM, aIbIOBAHTOM, COJTFOOMIN3aTOPOM, CTAOMIH3aTOPOM HIIH aHTHOK-
CHUIAHTOM.

9. dapmaneBTHYCCKAsT KOMIIO3HIUS IO 1.7, OTIUYAIOIIASACA TeM, YTO IenaTocTeaTo3 MPEeICTaBISICT CO0O0M
HEaJIKOTOJIFHBIN CTEaTOTeNaTHT WIN CEPACIHO-COCYANCTOE 3a00IeBaHUE MIPEICTABIET COOO0M aTepOCKIePO3.
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YPOBHS TMHOKO3bI B KPOBU
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