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L. —FhorE 2K, JoAL S SEQ 1D NO 4 BRI 74, B8 & FAT A 2 25 B0 LA &
SRR FE IO EUAR 245 A7 LI TR 2 IR 7RI .86 A LK 2 MR 7E 2L . 98 47 L e = BRAR AL 111
B BTN SRR L 129 A7 FIGTN IR TRIE . 170 A7 FIH 2 BeFR 3L 171 £7 b Il a B ik It
B 172 7 R e E R, ML A .

2. BURIESR 150 B 2 0K, 2orb Pk 73 15 22 B8 FHATATT 2 R DA T 2 JE R B JE 11
HUAR 198 7 B IRse s Bk FE 171 A7 BRI 2R ik I B 98 £ b IRsm s Bk AN 171 A7 B
PR S R R FE PR o

3. BURIELR 2 (1973 B 2 K, Sorb BiTid 70 2 22 R 2 P AT 2 BR AR 98 A b )52 & 1R
BRIEAN 171 A7 bR BRI 2 #

4. —Fh B 2k, A s BAA LU N L ILA A1 SEQ 1D NO 4 [ EERITH) -

(a) &Hb—A> U?B’J%ﬁﬂﬁﬁxﬁ

(1)19 7 FRAR EBEL 7R A IR B A R VR 5

(ii)20 f7_FHIHATR Eﬁ?iﬁﬁ@%@&%ﬁ%

(i11)21 A7 B Roe s R RN 2R B = TR B A 2 FR VR 2

(iv) 22 7 )R 2 R R TN R L B A = IRV 3

(v) 150 £ E 1A S BREICKS A IR TR 2

(vi) 151 A7 N Z IR BR A 2 FR VR 22

(vii) 152 {7 B 2R o 2R R T 2 IR BY 4 2 PR 7k

(viii) 170 A7 b RN SR R ABEiE R A2 R 2 R
22 G IR HE

(1x) 171 £7 B 24 B8 K 24 IR « R A WE% R 424 1R
AR R R 22T 02 TR 0 5 TR BRI L IR

(x) 172 f7 522 BR B IR ZA PR IR L 5 )

(x1) 173 £ _F[PORS 2 PR B 2 FR ik 2 5 1

(b) Z/D—AE LU R -

(1) 26 7 RS ZER 75 2 R B 2 TR TR 2

(ii)45 ﬂJ:H/J?F*%@& BEIR A WL 2 R B I = RV 2L

(iii) 52 f7 FH AR EE ;

(iv)58 &Lmﬂzﬂfn%@é YRR H 2 R L HIRIR S

(v) 60 7 F TN 2R R 2R B A TR B R IR TR 2

(vi) 78 A7 I 2R RS 2R « ~F Db 2 R B 2 2 PR AR S

(vii) 86 A b1 BB Ir 2 R VR 2

(viii)88 {7 FITAZRR A2 R 1 2 IR 3t

(ix)98 7 b FIFE =R - AR B =R 1 .

(x)99 A7 F RS2 IR R AR I R By 2 R Tk 2

(x1) 111 A7 b Ry 2 IR Bl I3 2z R Bk

(xi1) 129 7 b IAE 2R R AWl . R A2 R A 2R 7% 2 B L « 20 20 1R B0 2 R ke
5 E

(xiii) 134 A7 L FPRS 2R A 2R  ZH 20 R i 2 TR ol It 2 PR Tk ik o

2

%Mﬁﬂi

I
I

>
pal

E



CN 102143758 A W F E k B 2/5

5. BSR4 B4 B 2 MK, Horp 98 A b RFREE NG 2R, H 171 A7 B RFREE A Il 2 .

6. BUFIEK 4 1 B 2 K, Horh iR 2 Ik & 5 SEQ 1D NO 4 (W2 R 757 2 /b
85 % [F]—ME 2 2L 740, AE 2 FL P BUR) 2k 4 (a) (1) - (xi) FA 4 (b) (1) - (xiii) M2 D—
MR BRI ARA G — P& .

7. =M EZ K HAS BRI RS — AU 441 SEQ 1D NO 4
(M2 FERITH) -

(a) 19 7 _F A 2Bk A R B 7 A IR IR S

(b) 20 47 b [ZH 2R S R IR BN T AR VR L

(c) 21 A7 [ 5 e 2R 25 TA 2R T 2 PR A e PR e 2

(d) 22 7 b1 57 52 2R 2R TN 2 R BRAT 2 B R 5%

(e) 150 {7 b 1T S BRIk R VR 5

(£) 151 A7 b [R PN 2 R Bl A 28 PR VR i

(g) 152 {7 ERIHEIR 2R RN A IR B2 IR 2

(h) 170 £ ERITAERR R A2 1 Dt A IR B 2 R R

() 171 A7 E R R R IR R AW R AER R A AR A 2 B
MR 2R B R 2 AR T2 TR (0 PR BRI 2 PRV 2

() 172 A1 bR k2 8k

(k) 173 {7 RS R BR BT A PR TR 2

8. BURNELR 7 B4y B2 K, Horp 171 £ BRI 2 R

9. BURESR 7 1o B 2 i, Horh iR 2 Ik & 5 SEQ 1D NO =4 [N R 757 2 /b
85 % [F]— M M 2 12 3 41)» AR S AR R 7 (a) — (k) 1 22 D — DR R —
BAE

10. —F o3 8 Z K, Prid oy 8 2 I & B 2 DU i 2 20— D2l SR IR S A A 1
SEQ 1D NO :4 (& FERITH) -

(a) 26 A7 bR IR S 2 IR B ﬂiﬁ%%ﬁ%

(b) 45 7 NS 2R 7 2R 1 A M i 2 I Bl U R T 2

(c) 52 fr Loz bk 2t

(d) 58 i A 2L  H 2 IR B 22 2 R ik 2

(e) 60 {7 A Z R HE 2R %%E&dﬁﬁ &

(£) 78 £ E I TN 28 R K 2 R Bl 21 2 PR VR 2 5

(g) 88 fir_EITN R ERYRIE ;

(h) 98 £ - ASZRE 7S 2R 1 A MM 8 2 R Bl o R R 2

(1)99 7 F AR R AR A R B 2 R ik 2

() 111 {7 bR s BR B I8 A PR TR 2

(k) 129 7 R R IR R A TNE RAEIR B AR A 2B R RS = BRI

3
=
sl

(1) 134 £7_ERIRE IR A 2R « A 2R M5 2 R B 2 PR e 2 o
11, BURIER 10 1953 B 2 K, Horb 98 47 _E R NS 2R -
12. BURIER 10 B3 B2 0K, Hoh iR 2 IkE & 5 SEQ 1D NO 4 R 7 51H 2 /0
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85 % [A]— M (1) 2 ZE R 741, AF2 H A R 223K 10 (a) - (1) 1 22> — A2 ZER B A —
AR

13, BOMZER 1,47 8 10 PAE— I 70 B 2 Ik, Hod & 2 LU 20— DRI
(v

(b) 180 ﬁiﬂ’\]@'ﬁ@@ﬁﬁ@?ﬁ\ﬁ%ﬁ@ﬁﬁ_ @fi Y

(c) 181 A7 F TR  H 2018 Rz B2 « Nz IR - 2 TR i 2 1%

14, BOMEESK 1,47 8010 HAFE— T 73 B 2 0K, Hab A & 5 2 IR C smfh & i) 1-10 4>
AEERIREE

15. AURIESR 10 (053 B 2 06, A prid 1-10 NMRIEIREIEE B H 208 2 R K L4l
I

16. AUHMIESK 1.4.7 88 10 PAE—TU 53 3 2 0k, Hod prid 2 ik

(a) AHEE 8 M2l SRR T Ik 1) 2 ki Bk e, L BT ik 22 JIR B A% AR L sh A i LB

(b) AT 12 A2 FERRHR IR 1 Tk v A, e JiTidk 22 ik B 8% P ALKl SL3h ) i) L e

><P
&1
=%

513

(c) At 8 MEIEM IR IE 2 L B AL 12 N IERRIR IS K R I v, SL
TR 22 IR B PRI LB 1) TR

17, BURESR 1,437 810 PRI 43 3 2 K, o prid 2 ik —Fhe 2 7 28 &0t
Wik,

18. BRER 17 73 B 2 IR, Horh ik BG4 72 PEG.

19. —FMhElG 20K, HAE 5 R IR SR 770G AR BER 1.4.7 8L 10 HAE— T
SFEZIK.

20. BOFESK 19 BIRlG 2 3K, Horh ik 2 o i #6:3k 5 i s R R P R & .

21. BOFIESK 20 BIRlG 2 ik, Hom rid e 3k 15 GGGGGSGGGSGGGGS (SEQ 1D NO :23) o

22. BUFIEER 20 BIfhG 2 K, Homh T id S R 2 5 1R 7 91 A2 166 18 8 45 Ml Ly B .

23. MK 22 (LG 2 K, Horh ik TeG fe & £ 480 75 SEQID NO :13 [z 5L/ 7
ViIp

24. —Fh 2 R, HALS AN EE 2448 DRI KR 23 L& 2 K.

25. —FRZALA ), S S RCRIE SR 1.4.7 8% 10 P AT— I 43 BS 2 Ik f 252 |- nT
Z I I

26. —FHTRITARE R AL 7L, Irid AR T8 T B AR ER 25 125
WAL

27. BURJEESK 26 1751, Horb P AQ 08 L2 Bl PR o

28. BURELR 26 17775, HoAr rls A 25 S A2 R HE -

29. —Fh o BIIR, SRR B R 1.4.7 3 10 T — IR £ K.

30. —Fpa ik, AL SRR E K 29 MR 77 1.

31 —Fppg 3, AL AR EEK 29 LR 77 1.

32. — AL E SEQ ID NO 4 [z 25/ 741 () 70 B 2 K, Horp ik 22 ik 5

(a) NI 8 M FEIRVR L (1) 2 S, HLICh ik 22 Ik Re 6% FRA i L3l i) gk

4
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(b) AT 12 AN 55 B B 2 1 7 ko A R, HL v P ik 22 IR e A8 A I L 3 4 14 it
B 5Bk

(c) ARt 8 ML IR 2 LB A 12 N FERRIR S M R I i, B
Horb ik 22 KRR PRI LB ) TR

33. —Fh o ERiGEE, LA

(a) TgG 1HE &5 M

(b) 5 1gG 132 &5 M & I 3k 741 /i

(c) H#KPpEl4 HAS SEQ 1D NO :4 S FERR 411K FGF21 8481k, Hodh k52 iR
WREEIAR T 98 4 bR s IRk o H S BRR IR T 171 47 E i s iRyR 5

34. BURELSR 33 W5y B it G 8, Horb i 42 3k 7 1) A5 GGGGGSGGGSGGGGS (SEQ 1D
NO :23) .

35. BUFIZEESK 33 sy @l & aE, K ik 1eG 82 453804 & SEQ 1D NO 13,

36. BUFE K 33 14y B fi G 1, Horh il 423k 17 41044 5% GGGGGSGGGSGGGGS (SEQ 1D
NO :23) , HLATiR TG fH 2 &5 M6 7 SEQ 1D NO 113 MIZZEE IR 741

37. BRI 36 [ By filA £ 1, Horp TR Sk 19 N o 5 1gG fE e 25 A 88 C il
FITi& FGF21 SEARARIT N i 55 Frid Bk 1) C smfl & .

38. —Fh 2 AR, PR 22 SR AL 5 P P B 2 FORCR Bk 33 RA EE .

39. BUFIER 33 (50 Sl &8 A, HA pTid PeR21 AR R & 2 LU R I 2 /b — AR
FERRIUY -

(@) 179 £ ERIZRN SR 2 iR N 2R 22 S IR B H 2R

(b) 180 £ FHIA 2R  H 2058 I 2 IR B 22 2 1R 5 8K

(c) 181 A7 F IR « H &R /2R N2 IR e 2 TR B 2R -

40. BUFEESR 33 [ Bl A& A, o BTk FGR21 S8R (IR A 25 5 FGR21 Z8ARIR I C

o Ol

=J

It RE ) 1-10 AL R AE o
41, BOMEEK 40 /)4y BRkG S A, Hp iR 1-10 N E Rk AR L B H 2R 2R &
HAE,

42. BARIER 33 M Bl & &, A BTk FGR21 S8R L

(a) AHEIE 8 NE IR R I I 2 R v ek oL, L BT ik 22 JIK e A% PRI L 3l 0 1 I g

(b) AT 12 A2 FEBR YR FE B R v A, e ik 2 IR B8 AR L3040 1) i B
o

(c) AR 8 MEIEM IR IE 2 LB AL 12 N IS RRIR IS M R I v, SL
TR 22 JIK B PRI L3 1) TR

43, BURER 33 (150 B aA 8, A Bk FGR21 S8 (L5 5 SEQ 1D NO =4 % 2
B 75 220 85 % [Al— M 2 R T4, AH 2 Horh 98 £ FIFIRE =R A 171 A7 B HZ R AS
Bt — AN

44. —Fh ARG, Pk 25406 WAL ORI SR 33 BRI Kk 38 11 43 B fil - 25 1
g2 b nT RS2 (R 5 o

45. — P HFRITARBERELI 77, Ik A RS TA 5 B ABCRIE R 44 1924
WAED .
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A6, BURIESR 45 (4773, 3 b AR A AL R SR
AT, BURITESR 45 (4773, 3 b AR A AL AR RS
48. —F o B ARR, LA RURI SR 33 IO B .
19, —HEh, AL A BUREER 48 (MRS T

50. — B R4 LSRRI SR 48 IR T
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FGF21 RTRRERI&

[0001]  AHIIFEISK 2008 4 6 H 4 H HF 13 B i N %A #1355 61/058, 861,2008 4 6
H 4 H HE 2 H i S R S S 61/058, 919.2009 4F 3 A 27 H HE 92 H 1 B LA
5 61/164, 364 F1 2009 4F 3 5 5 H W13 E I I &R B 5 61/175, 736 FIALERL 75
I B R T 5 | AR & & B A S

[0002] R EH 5

[0003] 1. Z BHALE

[0004] AU BH¥P K Zmfd FGF21 S8R K 2 IR AL R 73 1~ \FGF21 587K £ IR VAL FGF21 58
R 2 R B 2 AL G AT X RAL TR 2 IKER A & TR 7 AR R LI 77 v
[0005] 2. RIHE =

[0006]  FGF21 & )& T-£14% FGF19.FGF21 F1 FGF23 W LT 4E4m oA (KA 1 (FGF) P55
MWK (Ttoh %&,2004, Trend Genet. 20 :563-69) . FGF21 J&3E HL7 (1 FGF, B4 & A K
TRFE, 3 HAE B 2D i TR g 2 A 01y A i i = I E

[0007]  MAF cDNA SCHE b 43 B H AR 4 BT 20 3 IR 1) FGR21. S AERF AR IR b s 2R 18, F H
s EEAERF P RIEN FGF FRMIME— % 52 . 1t B3R IE FGR21 R EE R/ R 4B Kl R 2%
18 11125 567 25 B R H vl = RSP R AR R B, I HAAEAE AR RS AR DG 2 BB R v i 15
BRHNEIERE o £ERS UG SHAAR AR o 254 11 25 T B4 FGF21 87 [ 3 B0 3% 3 45 K
S LE R A = R[] 7K S B A % i 2 i i = R e B s U M A B g . Ji 4L,
FGF21 10 1 38 0 B85 VA6 « A 78 Sh A 28 1 s AR B A IR 07 o SR I 259 1k 45 7
FGF21 LLIGTT AN 2 BUHE JRIp R RIAE i i i A H e AR IR A 25 EL R A3t 77 S
[0008] A FGF21 HAR AN F-Z3 . fE/ A, N FCF21 (12250124 1-2 /NI, 7R
o, AN 2. 5-3 /NI o FETTRAE 2 BUHE PRI BIR T H FHAE 299019 FGR21 B I, T RE TR
WG, B F K FGR21 B (7] RV BARAI R MO S T R 45 7% 8 AU &
Ho AR T RE A

[o009] & EMtIA

[0010]  ANFFA A S SEQ 1D NO =4 IS IERR 411K 7 5 £ ik, Hub & HAE &
RN LR S SR TR FE I HUAR 245 A BTN 2 IR % 25 .86 Af E IS R VRS 98 £ b=
APRTRIE LA BN R RS 129 A BN R RIE 170 A7 I H = BRI 171 A7 B
[P R R R R BAE 172 4 B 22 3 IRk EE, R G fE— i £, B2 ke & H
AT @ IERR R UL N R LRI FE B 198 47 L e MR, 171 47 b (Il s BR ik ok 98
B ERSR 2l BRARIE I 171 A7 E 2 R IE N & o 76— Ly =, s S 2 IR A
AT 2 LR EUAR 98 A7 b2 2l BB LA 171 A7 b 2 B i e P o

[0011]  AAFHNAEH IS BA LU T 2B C SEQ 1D NO 4 M2l 5/ 741 1K 73
HLZHK () RUTHED—ADRIEREU : (1) 19 A7 LA 2B 57 20 R s 2= R 7%
55 (11) 20 7 B ZARR ez IRER N 2d IRk 2L 5 (111) 21 £ B o 2d IR A A 2R I
AR AR R IE 5 (1v) 22 47 b 1o 2 B 2R TN 24 IR B Az B ik 2k 5 (v) 150 A7 BT 2
e BORS 2 R AR  (vi) 151 7 BRI 2 IR B A Z IR ik 2k 5 (vii) 7E 162 A7 A 2R . w2

7
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TR TN R R I R R iRk  (viii) 170 7 LN &R W R AT G R AR R ERE R B
R AN 2 R 5k 22 2 IR R 5 (1x) 171 A7 BTN 2R R 2 R R AT I W R A%
MR R S 2 R I 2 R H 2R A 2R W2 PR 22 2R 95 24 1R - (L 2 R B 2 TR
BeFE 5 () 172 47 B SR B IR S A R IR I o (xi) 173 A7 LR R RS A 2 R TR I s 1 (b)
JE LU I ER D — AR R « (1) 26 A7 F R EIR A AR B 2 IR RS 5 (1) 45 A7 11
KR A R A 2 W B = R Bl p 2 R VRS 5 (111) 52 o B a Bk 5 (iv) 88 4 |
(2 b 2 A B R  H AR B 2 Z IR VR 5 (v) 60 £ TR 208 RS 2 I8 45 2 IR B 2 1R
BRI 5 (vi) T8 A7 N 2R KE 2 IR « - DE 28 IR B2 2 IR VR 2k 5 (vii) 86 fif b IyF: Jpk 2 IR Bk
TNRBRRHE ;s (viii) 88 i FITA AR 2 IR 2R i = MR sl 2 IR VR A 5 (i) 98 i |
PR 2R 1 IR R A 2R A Z eI 3 U R B R TR 2 5 (0 99 o B IRE &R R &
ﬁ@z‘i PR A IRIREL 5 (xi) 111 {7 E s IR B I & RVR 5 5 (xi1) 129 £ ERIRE R
B2 RATE R A AR A AR AR 2 R SO 2 R VR T sk (xii1) 134 A7 b [1kS
@LM%%M%%M%%E@Z%%E&%% sUA M G AE—ANSEIfT7 =, 98 £ sk
SENREEIR, B 17147 BRI IR, 76 55— AN St &b, Z K05 5 SEQID NO =4
[F2d R 751 220 85 % [|l— M 2L 741, (HH P (a) (1) - (xi) HT (b) (1) - (xiii) K
2 — A EEERPARA B — DA
[0012]  AATFNAEFIRAEAE SEQ 1D NO 4 (IR 75107 B 2 ik, 2 A Z L
TR D —ANREERIAR : (a) 19 A7 _F A 2 B L 2R B e R AR 2 5 (b) 20 A7 F
2R TR o 2 TR SR TN R R TR 5 (0) 21 A7 B S e & IR 2R TA & TR T 2 TR ol 4 PR
55 (d) 22 ff B R m IR R N IR BUAR 2 IR R 2 5 (e) 150 A7 b [ T SRR BORS S R TR 2%
() 151 £ _F R R SR 2 R RIE 5 () 152 47 2020 IR o 2 R « 2K TR 2 IR Bl 4001 2 TR 7
55 () 170 A7 BTN 2R R A 2R P DE 2 IR B 2 IR 7 2% 5 (1) 171 £ BT &R K 2
B R AT NG RA AR R R B 2R A 2 B H 2 IR A 20 R 2 PR 222 1% )
AR AR B 2 IRYR I 5 (§) 172 A7 EIs 2 IRV TS 80 (k) 173 A7 b 1R 20 R B 2
W LR Ao AE— ANl R, 171 AL B BRIE N IR, (50 — AN 5 &, £
JKPI A5 5 SEQ ID NO =4 R EEIRTFIAH 2/ 85 % [Al—PEM &R 74, B+ (a) - (k)
(1) 22 > — AR B A — P& .
[0013] AN ITTHA RS SEQ 1D NO 4 IR FH K B2k, L AA 2L R
2= ANEEEIRIUR : (a) 26 A7 E IR EIR A AR BB 2 IRE L 5 (b) 45 A7 EITR AR &
TG AN A R B IR B R R I  (c) 52 A7 EI IR R R ; (d) 58 A7 R = R T
AR L ZIRTRHE 5 (e) 60 AL TN IR K AR A Z R BUR E IRVR A 5 (1) 78 £ LA A
B2 K R R B Z IR TR AL 5 () 88 {7 BTN ZIRYR A 5 (h) 98 i IR & IR\ 1Y 2 IR A3 2 It
i S IR B 5 R TR 5 (1) 99 A7 b [FIRG 2R« R A2 IR - R sk A 2 IR AR 3 5 (§) 111
A7 b B PR B R TR R 2 5 (k) 129 £ B IRPRE 20 IR R A B IIE R A2 IR 15 2 IR A 2 B
i S PR B S BR VR B (1) 134 7 FIAE 2R 15 2R 21 20 1 2 IR B R PR T 22
DI LA A . AE— LT, 98 A b B IE RS 28, 45 75 — AL £rp, 2 kT A
45 SEQ 1D NO :4 [WEFEIRFH)1H £ /D 85% [Al— M &R FER T4, (HIHF (a) - (1) ED
— MR ERIAA Y — D&
[0014]  TEZANSHE 7 0, AR SO A I 2 IKIE AL & 2 LU T I 2 20— A s BRI -

8
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(a) 179 A7 ERIZR TN 2R 2 R TN 2R 22 2 IR B H &R 5 (b) 180 £ _E AR 2R H 2R
JF 2 R B 22 Z IR 5 BR () 181 A bR iR  H 208 70 208 T &R R R B 2R, Hok
AL 1-10 N5 ZRE C sl & 2 R IR R AL, FF LT DURAT A 2 21, i an— A ek 2 4
B H R IR AL A R EE

[0015]  {EZ AL T R, AT AT Z KA E () ANHEE 8 MNal SRR FE ) 2 5k
Uit A, P 22 IR BENE A LB K R 5 (b) ASERE 12 AN IR RIS (R BE i A,
W22 R BERS BRI LB 0 IR S5 (c) ANERIL 8 AN g FERRVRFE K Za ks ke AN ik 12
NI R TRFE R B i AU, e 2 KBNS PR L3l 9 Rk

[0016]  {E—2C5jli 5 i, KT AW Z KT 5 — A2 AN REW (B PEG) L4y
HE¥, EHEST R, AR A2 EEE B, (H]41 GGEEGSGEGSGGGGS (SEQ 1D
NO :23)) 5 RIBAERTIIEG . FIREERITH AT LR 1gG 18 52 45 ek L 7 B, #i
SEQID NO :13 IR, ASCA IR RE 2 e Y 2 Bk

[0017]  ARAFHFIEFEB AT AR SC A2 IR 255 Erl 52 i #15) (formulation
agent) YA EY). ERGVAEYWH THT MR ELK T, frid 775648 74A
TR AA R 2594164 v LLIATT IR 25 AL AR5 0 R e A RE

[0018]  ASCILERAEGRAD AN S I 2 IKEI 4 BRL IR 43 1 LA BB 3 I SRR 7 T I 314
AL B X R 7 118 L4 .

[0019]  ASCIEZJF T SEQ ID NO 4 2 Rk L X fE2 LT EF, 20T E
(a) ANHEIE 8 ANE B IR TR 5 1 2 o R, L b 22 IR e % PR L 3 9 Tk 5 (b) AN
12 AN G R e 22k 1 2 Ji o A, G v 22 I e 8 PR ALK L) B i b S B (o) ANt 8 A&
FE R R 5 1) 22 ke v B RN I 12 AN S R R e ik 1 R 5 v B T, P 2 IR R A% ALK L
BIYIIRE .

[0020] AT A S HREF AL E LR R A )4y B G R E - (a) 1eG fHE S5 (b) 5
TG fH 2 5 MRl & L P91 s f (o) SHk P ARG FF HALE SEQ 1D NO 4 (2 55 IR
JP A6 FGR21 AR, Horp RS S R AR FE AR T 98 47 LI Rk H H & IR LB T
17147 B R R IS o« 7E— NS 7 2 7, 3K 7 41 AT L F GGGGGSGGGSGGGGS (SEQ 1D NO
23), fES— N, 16 [HE LA 48 SEQ ID NO :13. 85— AN 7 &, 5L 5
£347 GGGGGSGGGSGEGES (SEQ 1D NO :23) , 16 1 52 45 #3847 SEQID NO :13 [ IR T4
TE 539 A5 T Serb, ¥k B N i 5 TG fE e Z5 A8 C A, H FGF21 S8 fR 1) N
i 5k Cunmli G . FTATFB G R AT E ik,

[0021]  ZEZAEIE R AWML 2P, FCF21 SARKLL A T4 2R UL F & b — a3t
FEHUAR « (a) 179 £ EIRR T 2R 24 IR N 24 R« 22 24 FR Bl H 24 1R 5 (b) 180 £ I 241
HER . HE R 22 25 ;8L () 181 {7 BRI . Ha IR AR WA o A IR B R
B, HIEm[ 45 1-10 A5 FGF21 SRR C mmfil & I 2 R IRVR 5L, 1-10 Da B IRk m] L
SEAE TR, i, — B Nk B H SR 2R A A A k.

[0022]  {E5 AN N —NRlGE I SEE T 2, FGR21 SRR/ nf 5« (a) At 8 A
AT FE N R R, 2 2 IR RE A8 B A L3 ) IR 5 (b) ASEEE 12 MR ik
LRI v A, b 2 IR Re S PRI FLBh A I B B (o) AR 8 AN a LR Tk 2 1 2
i BT AN R I 12 A2 BERR e J2 1 2 ko R, FLrh 22 IR e 0% A Sl A i i b o 75 55

9
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— AN S, Bl A SR AR FGR21 SRR r nl A& 5 SEQ 1D NO =4 SR THIH 2
b 85 % [A]—PE R 28 FE R 41), AH H AR 2 IR AN H 2l B ke FE AR 3k — 1B M o

[0023] AT AR UL AL B A SO FF I RlG 8T R 25 2% ] 2 R I B 2 4
G RXEAWAEW T T HIT AR RS E, IR RS T TR E AR K
B2 G AT LAIRYT BACH 25 S0 AR50 PR RO HEAE o

[0024]  ASCIEHRAEGRAE A S I ELA 8 1 20 B TR 70 1> DL 37 X R IR 7 1 1)
PR B X RAL TR 7 1 40 B

[0025] AT [H 6 512 ity S ARARSUR) S SR A5 1) BEVE4H 16 U0 BH SR AR & B 1) B AR St 7 %8
W2 1M 5 LA

[o026]  Fff Kl fajik

[0027] & 1A-1B 3 7% FGF21 #% i 58 45 14 7-181 F1 8-181 ( & 1A) K FGF21 £ %40 5745 1k
1-172.1-171.1-169 1 1-164 ( & 1B) [ ELK— % )t 38 B I o2 45 L 5 % B R R T 13 2 i
TN FGE21 X FR 45 5L

[0028] ¥ 2 F 7~ A\ FGF21 Xf M8 f% FGF21 % % 58 4% & 3-181.4-181.5-181.7-181.8-181,
1-180.1-178.1-177.1-1761-175.1-174,1-173.1-172.9-181 1 1-149 [{J ELK— %% J¢. ZZ 5
e R .

[0020]  [&] 3 KIRTEEST PBS ( SEOATEAE ) VA FGR21 XTHR (04 0EAE ) B FGR21 #
FRAFAK 8181 ( IKEETEAE ) 1 9-181 ( SUIRATEAE ) I/ BRI 2 B i Bl /K

[0030] || 4 £ RAEVESS PBS ( SZ0MA] ) JFe-FGF21 X (WD) (450 R ) s & @ B /e vk
F55-181 (S =4) 8L 7T-181 (70 =1 ) B Fe-FGF21 FlA 8 E A /) B A 0 5 ¢
BEACF AR 23 L

[0031] 5 FRIRAEVESS PBS (S A ) JFGF21-Fe X (WT) (250 A) & EE 1-175
B FGF21-Fe fa s A (S0 =) BB & 2 BE IRk IE 1-171 I8 Fe-FGF21 &R H (7
L= ) 17N BRI i B 7K AR A L

[0032] & 6A-6D K7 A Fe (5) FGR21 X A i (P 6A) FIyE it J5 6 /NI (FE5 D6 51 6B) <
24 /NI CFE S D24 518 6C) FT48 /My (A4 D48 s 1] 6D) M/ R HP LK) Fe (5) FGF21 #% i
AR E T - s (LC-MS) rifrgh .

[0033]  [&] TA-7D KNI FLBNATAE BN FGF21 (3) Fe XTHAFES (Bl 7A) FIyEST )5 6 /i
(FE i E6 s 7TB) (24 /NI (HEf E24 5] 7C) 1 48 /NI (i E48 5 18] 7D) A7) B 4 Y
[*) FGF21 (3) Fe #£ 5 ) LC-MS 3T 45 A .

[0034] ] 8A-8D K7~ Fe (15) FGF21 X HEAE S (B 8A) Ay ) 6 /My (K] 8B) (24 /NEY
(B 8C) 148 /Mt (P& 8D) M/ B IS Fe (15) FGF21 A 5 1¥) LC-MS 43 #1453 o

[0035] & 9A-9D K 7= FGF21 (15) Fe X HEAE S (B 9A) A5 )5 6 /iy (B 9B) (24 /NE
(B 9C) Fi1 48 /Mt (B 9D) M/ B HHE ) FGR21 (15) Fe A 5 1) LC-MS 43 #r 45 3o

[0036] & 10A-10B 5% 7x 1 ¥ 9 A /N i 1 Fe (15) FGF21 ( & 10A, SEQ IDNO :24) Al
FGF21 (15)Fe ( 8] 10B, SEQ ID NO :25) Fli4 2% (1K) LC-MS 20871 %52 H i B A7 A

[0037] K] 11 RIRAEE ST PBS (S04 TEAE ) | Fe (15) FGF21 ( 0 45 JEAE ) B(# Fe (15)
FGF21 5875 A Fe (15) FGF21 G170E (ZK 145 TE4T ) Fe (15) FGF21P171A ( SR 45 E4T) (Fe (15)
FGF21S172L ( AR AT X 44T ) JFe (15) FGF21G170E/P171A/S172L ( 520y /K4S X 44T

10
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FE) 8L Fe (15) FGR21G151A (Ao RHERAS A TEAT ) 1R /0> BRU Al 5 1) I8 7K o

[0038] & 12 K RAETESS PBS (S [E] ) (Fe (15) FGF21 (%50 | ) 53 Fe (15) FGF21 A8 4
Fe (15) FGF21G170E ( 520 =8 ) \Fe (15) FGF21P 171A( 2% =#f ) \Fe (15) FGF21S 172L ( 5K
LEETE ) JFe (15) FGF21G170E/P1T1A/S172L ( 735K ) 8K Fe (15) FGF21G151A ( 5205 T )
RN = R e SR i X A AR B

[0039] 13 F/NAETE S PBS (S0 45 T AE ) « Fe (15) FGR21 ( Z5 i 4 T4 ) 53 Fe (15)
FGF21 9875 fk Fe (15) FGF21P150A/G151A/ 1152V ( K4 T4 ) JFe (15) FGF21G170E ( 2504
AT X4 TEAE ) JFe (15) FGF21G17T0E/P171A ( KRR AT X4 AL ) BE Fe (15) FGF21G170E/
SI72L ( D RMRAS SUATEAE ) 1708 B P I 1 1 R 7K~

[0040] & 14 R RAEF G PBS (S0 ) « Fe (15) FGR21 (50 i 2 ) 83 Fe (15) FGR21
AR Fe (15) FGR21P150A/G151A/ 1152V (5208 = 1) \Fe (15) FGF21G170E (25 M8 =) <
Fe (15) FGF21G170E/P171A ( SZ.0[R ) 8] Fe (15) FGF21G170E/S172L ( 250 @ ) /s B A i w2
() I8 A AR AL 3

[0041] K] 15 3K 7~ 7E ¥ §F PBS( 5 0 4% 2 A ) B & Fe (15)FGF21 %€ 47 fK Fe (15)
FGF21G170E ( 45024 T4 ) JFe (15) FGF21G170A ( KA 44 TEAE ) JFe (15) FGF21G170C ( 2302 AT
X4 TEAE) « Fe (15) FGF21G170D ( KA 5 E 45 JEAE ) | Fe (15) FGF21G170N ( SE/0 A8 X 44T
¥ ) 8K Fe (15) FGF21G170S ( 250 A AR TEAT ) 1/ B I 5 1 g 7K1 o

[0042] ¥ 16 RK/RFEVEST PBS (S0 HA ) B Fe (15) FGF21 587 { Fe (15) FGF21G170E (=
L [B ). Fc(15)FGF21GIT0A( 52 L = £ ). Fc (15)FGF21G170C( %5 > = ff ). Fc(15)
FGF21G170D ( 52038 ) (Fe (15) FGF21G170N ( 45035 K ) 8K Fe (15) FGF21G170S ( Sz0M3 =
£ B/ BRI 2 IR R AT AR AL 43 B

[0043] 17 3 7~ 1E ¥ 55 PBS( 5E .0 4% B #E ) B 3 Fe (15) FGF21 %8 4% 4k Fe (15)
FGF21G170E ( A5 0245 AL ) \Fe (15) FGF21P171E ( K a4 JEAE ) JFe (15) FGF21P171H ( SE0 AT
N4 TEAE) « Fe (15) FGF21P171Q ( A A X 45 TEAE ) « Fe (15) FGF21P171T ( RUR A TEAE ) Bk
Fe (15) FGR21P171Y ( K EAZ X ATEATE ) 19/ BRI B I 7K1

[0044] & 18 KI/RFEVEST PBS (SZ0MA ) B Fe (15) FGF21 5848 {k Fe (15) FGF21G170E (=
L [A ). Fe(15)FGF2IPITIE( 52 0 = ff ). Fc(15)FGF21P17IH( %5 > = ff ). Fc (15)
FGF21P171Q (SZ.035HE ) (Fe (15) FGR2IPI71T (50035 ) B Fe (15) FGR21P171Y (520 /7 )
(378 B s ) i B 7K P AR A L

[0045]  J&] 19A-19D 7R Fe (15) FGF21 X HEFE M (K 198) A1y 5T i 6 /et (K] 19B) (24
AN CEE19C) 48 /i) (] 19D) M/ B A Hh BRI A i 1) LC-MS 3 45 3

[0046] & 20A-20D 7 Fe (15) FGR21G1 708 X FEAE S (B 20A) FVEST 5 6 /it (& 20B) o
24 /NI (] 200) A48 /iy (1] 20D) M/ BR P EX ) Fe (15) FGF21G170E A5 1) LC-MS 43
IR

[0047] P 21A-21D 7R Fe (15) FGR21P171A X RS (B 21A) FyEST G 6 /it (& 21B) o
24 (] 210) A48 /hBf (K 21D) A/ A HHERE Fe (15) FGF21P171A F£ 54 1) LC-MS 43 #7145
o

[0048] & 22A-22D IR Fe (15) FGR21S172L X FEFE b (B 228) Fiyd 51 J 6 /i (B 22B) |
24 /I (B 220) 148 /b (1B 22D) M/ B Pl E R Fe (15) FGF21S172L 44 [ LC-MS 43
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haig.

[0049] ] 23A-23D KR HyE S A/ A Fe (15) FGF21 (] 23A, SEQ IDNO :24) | Fe (15)
FGF21G170E ( & 23B,SEQ ID NO :26) \Fc (15) FGF21P171A (& 23C, SEQ ID NO :27) Fl Fe (15)
FGF21S172L ( ¥ 23D, SEQID NO :28) i Hr ) LC-MS Z3 A7 1M 25 5E H I VTR 1o

[0050] 24A-24C F 78 FGF21 RAZ K FGF21L99R, FGF21L99D Fll FGF21A111T (& 24A) ;
FGF21 5€ 4% {k FGF21A129D. FGF21A129Q 1 FGF21A134K ( & 24B) ; LA K FGF21 58 4% 1k
FGF21A134Y. FGF21A134E F1 FGF21A129K ( [&] 24C) f#) ELK- 3 Y6 IS I E 45 1 s & K&
ST BT N FGR21 X6 FR 45 3

[0051] & 25A-25D £ & Fe-FGF21 5& 4% & Fe-FGF21P171G. Fc-FGF21P171S Al
Fc-FGF21P171T ( & 25A) ;Fe-FGF21 98 74F 4k Fc-FGF21P171Y. Fc-FGF21P171W Fi
Fe-FGF21P171C ( |8 25B) ;Fe (15)FGF21, Fe (15) FGF21A45K/G170E il FGF21A45K ( & 25C) ;
PLJ% Fe (15) FGF21.Fe (15) FGF21P171E F1 Fe (15) FGF21A45K/G170E ( %] 25D) [ ELK- %5 6 2%
Bl PRI 2 45 R 5 & EIERIR T3 BI04 TN FGR21 X 45 3 .

[0052]  J&] 26A-B 3K 7~ BF A B RS 320 FGR21 1% i FGR21 58745 A i B (1) 1 42 4k 1 56 46 5 I
26A K7~ 65mg/mL B H AL 4°C NRE 1 K2 KM 4 K JG FCF2L X (WT, L0 22T )
1 FGR21A45K ( S E ) IZREEAZLE 4 LL, 1M K] 26B K7R4% 65mg/ml 8 FURAE 4C MR
1 K6 KA 10 KJ5 FGF21 %8 (WT) F FGF21P78C. P78R. L86T. L86R. LI8C. LISR, A111T,
A129D. A129Q. A129K. A134K., A134Y FI AL34E ( ZEEIH 5 FRID ) HIBREEAAL T 40t o
[0053] ] 27 7~ A FGF21 %f BE I FGF21 58748 4& FGF21A45K., FGF21L52T il FGF21L58E [1]
ELK— 2 't 22 B PR e 25 51

[0054] & 28A Bl 7n 7F 4 °C F IR B 1 K4 K M 8K Ji Fc(15)FGF21 58 4% 1A Fc (15)
FGF216-181/G170E ( 52 . 3% & ). Fc(15)FGF21A45K/G17T0E( &5 . 5 % ). Fc(15)
FGF21P171E ( S0 = f1 ) \Fc (15) FGF21P171A (28 X 4k ) \Fc (15) FGF21G170E ( 750 = ) F
FGF21 Xt (S fE ) FREEAKTIARAL, B 28B A2 [FFE Bl & 45 BRI IRE .

[0055]  [&] 29 & 7R 7E v 5 PBS ¥ B ) (520 [/ ) 8K 3% Fe (15) FGF21 58 4% £ Fe (15)
FGF21A45K/G170E ( 250 [& ) « Fe (15) FGF21A45K/P1716 ( 520 = ff1 ) BX Fe (15) FGF21L98R/
PI71G (750 =) I/ BRI 1 B 7K

[0056] & 30 FE7n A FGR21 ( S [, 524k ) JFe—FGR21 ( 25 0M&El, 5248 ) Al Fe-FGF21L98R/
P171G (520 =41, B4k ) I ELK- i 6 S EE M 2 45 5 .

[0057] & 31 B7R F =0 (B 318) F14°C (K 31B)9 K W22 2 () FGR21 ( S0 8], 5K
4 ) Fc-FGF21 (450 &, 5248 ) I Fe-FGF21L98R/P171G (S0 =41, B4k ) Mms FaRE
=

[0058]  [&] 32 JEAE 168 /)N IF IS [B] P AE & AN R) st A ZZ 2 1K) Fe-FGF21LI8R/P171G AZ4k (1]
ZAH MALDT Jui b 4 o

[0059]  [&¥] 33 &7 ob/ob /Iy A HH PBS W TR (2500 3] ) BF AR Y et FGF21 (5K Ty
) LA FGF21 S84 4R LOSR\P171G ( SE.L0ME| = £f1 ) sLISR.P171G.182P (F5 357 ) FII LOSR.
P171G\ 182G (S & ) A B8 —Fh B | RS i ISR K P22 40 T 40 B o

[0060] & 34 [ 7k ob/ob /) B A HH PBS ¥ B X B (SZU0 [ ) A FGF21 58 4% /K LI8R,
P171G (S0 =4f) ;LISR.P171G. 182G 183G ( 25> =48 ) \LOSR\P171G. 182G ( SZZETE )
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LISR\ P171G\182P ( 535 ) Hh iyl 5 [ B M KPR 40 1 40 B

[0061] & 35 |75 ob/ob /N PBS #F AT I (5003l ) J FGF21 5878 & LOSR\P171G ( 5K
LT ) sLOSRIPLT1G, Y179S ( 250 = ) JL9SR\P171G, Y179A ( S5 =4 ) \L9SR.P171G.
180S (72327 ) A LISR\PL71G, A180G (S [d ) Hh iy R — B 5 [ MUBH 7K A5 4k 5 23 L
[0062] 36 [E7 ob/ob /N PBS W AR (S0 ) FTFGF21 9848 48 LOSR\P171G (¢
DI ) sLISRLPLIT1G, YITIF (SE=Ff ) I LISR. P171G. A180E ( 5535 JF ) W4
5 R IR AP AR A T 43 L

[0063] & 37 J2 /R BRI IEAT 6 Ja T AT SR o ek s R BT S AR OR
TE SR T Hhif, fCRFT 5 KRR R T Hhifn.

[0064] ] 38A-D ZBHALA BCHRME T OGTT 43 A7 14k . OGTT AUC FIARHE KR 5 s & 38A %
INAEAL B ) SRS W 5y B 25 25 2R A OGTT AR R FE 2 3 5 B /K, S0 J5 TR R A 4, S0
[ S22 X R T B AT D [, AR N T C 40 ;&) 38B Ron a4k S s i 7yl 4s &40
AT 7E OGTT2 H [ 26 7 2 B K P, S0 7 TR R T A 41, S0 Rl SER T BT B 4LR1 250
7], SEER AR T C 4 51l 38C KB AUC 7R i) OGTT1 Fl 2 (1554 B 2 Bk T, sk 45 AT
ST A, I ATEAEX N T B AL, A A TEAEX BT C 41 51K 38D R4, fUR4c
TERERT T A 41, B2 A TEAEXT T B A, 25D S TEAE R T C 4.

[0065]  [&] 39 EI/RUEFGF21 I Fe—FGF21 (RG) XA R EEH sBH R4 AE 1 A 2 X
N AT & R 5 1 RIS 2 J, 25004 T4 3 L4 6f i TR 2550 8 R 2 3 FLRIER 4 F,
S ATEAE 5 R 6 XN TR E N IES 5 IR 6 J, SR ATEAE 7.8 R 9 XN T
[R5 7-9 Jl

[0066] ] 40 E7RAHNT T BERE S, FGF21 Fll Fe-FGF21 (RG) XA 2 MBI 15 22 7K1 (1) 7
JEIER B 22704k 5 3 EE IR AR TEAT 1 0 2 568 B AR T 58 1 FRIEE 2 J, 045 B AT 3
A N T H SRS B A 3 RIS 4 8, S A TEAE 5 A 6 X N T R E R AR 5 A AN
506, FURETEAE 7 A8 XN TR A 7 A 8 JA

[0067] & 41 E7RLLE R T % JFGF21 Fll Fe—FGF21 (RG) FTHFFTHIEE 5 A 6 J& A
)15 B R ()48 i o 5 22 KO IR s S0 AR TE AR R 38 5 18, BB 4R TE AL R 238 6
il

[oo68] ] 42 ] 7R 76 PR JA] i I 7 Fe-FGF21 (RG) YA J7 &5 W I E 47 ¥ OGTTS ) i 244 K
OY AT s S Rl SR X P I, 2S00 T L B R R T PGR21, S0 = A SEER RN T
Fc-FGF21 (RG) »

[0069] P& 43 7R 7€ 9 i i | & Fe-FGF21 (RG) ¥R ¥ &5 W B HE AT 19 OGTTS ¥ Bk 1% &
OYAT 5 ST Rl SR N T I, 2S00 T L B R R T PGR21, S0 = A SR TN T
Fc-FGF21 (RG) »

[0070] P& 44 & 7~ 2E 3R A 160 45 50 2 8 (AR AP R 5 2 ) 45 ORI 5 1) 7 28 f OGTT
AUCL=3 ;7700 25 TEAT N Y. T-AE OGTT3 S0 1) FH 5] 260 Bl 0 =4 v 450 ) AUC3, S0 4% TEAEXT Y. T
FE OGTT4 HATa) 4 25 B0 B (v ST AUCA, BH 5245 T AT Y T8 OGTTS I IR) b i 267 4 01
fE VS AUCS.

[0071] & 45 E/R¥EEE . FGF21 Fl Fe-FGR21 (RG) o AH X T Bk 4% 24 20 i = i 1 2% H b = g
FEER KPR A 4 L EIVE T IS4 T4 1 R 2 56 B TR R 05 1 RSS2 J, 250
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ZIEAE 3 A4 X TP SR & N IS 3 RIS 4 F, S04 EAE 5 R 6 X N T R & R Y
555 FIRIEE 6 JEA AUIRACTEATE 7.8 FI1 9 G T e #A 58 7-9 .

[0072]  [&] 46 BE7RAE DL ) B @ JFGR21 8 Fe—-FGF21 (RG) ¥R YT 2 5 JE A5 6 F& 347 ) )
RIS H I =R A B AR TEAE AT, T2 5 Jl, S0 4R TEAT N Y T2 6
Jil o

[0073] AT BIZREEZHRT 5 Roa 12 K19 KA 26 K, FIAERFRES R 2 21 /N 3R FE
e I 1R R U IR FGF21 7K.

[0074] K] 48 EI/REZHHT 5 R 12 K19 KA 26 RATERFRIES G2 5 RIFAFHFE S
& 1R VB Fe—FGF21 (RG) 7K~

[0075] & 49 EIZRAEAAK FhAN S & S5 AT 19 =4k OGTT W32 () FGF21 Fl Fe-FGF21 (RG)
TP P 38 BT 5 90 52 45 T A6 Y TG 50 2 19 OGTT3, S50 4% T8 A 4 I T Hh 46 51 2 1)
0GTT4, 25 Lo 4R TEATX N T = I K 0GTT5,

[0076] A WITEIR

[0077] W] LLSR AR STA T I T7 iEMBRAE 73 A0 27 7 10 46 B elodb ik i (4 fn =~ 75
HIRETN / BRI ) BN FCF21 SR o ARIEnd i iR s 7 5 B AR 8 FGR21 J757)
1N S BY C vl i A - A Bt — D e i n] b i 2 R R T I N A b ik — 2
FERMF A FGR21 85 [ 12175 B sk /D B 4R o X SR8 1AM 10 85 1 U AE AR SCHEFR N AR 1A
B¢ FGF21 FEARAA, FFAE) AR I R 1) St 77 5% o

[0078]  ASCAEH] (ALFEAESEZHER ) K E AR Jivk— B2 Sambrook %5, Molecular
Cloning :A Laboratory Manual (Cold Spring HarborlLaboratory Press,1989) &¥ Current
Protocols in Molecular Biology (Ausubel 2534w, Green Publishers Inc. Fll Wiley M
Sons 1994) Heh K 7%, NS5 SCRI I8 ik 5 | 456 214 S0h AR H .

[0079] 1. —&%

[0080]  RIE “/rEEIR Y T 7 e AR HIZIR /71« (1) IR M RIS 40 e 7) B,
MG Z RARIEAT 1 22 /02 50 % R AU IR L i K AL S s e MR e s sk, (2) A
5O BRRIR Gy 17 RANEFL N Z AT R N A B 7 i, (3) ERARAEZEBNZ
HIRA MOEFRE, 8L (4) RIARAMFAERIVEN BOR Z AR IV 7 DL A R B 43 B %
B8 7 A IR AT H S G JAZ IR 43 BT SL BRI B A7 AR I ] e T 2 ik A sl
TBIT S W T BT A R e RS e

[o081]  ARiH“EAR” Ikt H T i 340 M At i b5 SRR 70+ (B WZIR « ok B8
WEE ) o

[0082]  Nify “RiILEAMR” EIRE T16 F 4 M I &A1 M / Sl A IR 7
FNRIE RIZ IR P 5 30 . RIS AR A PR T3 5% B0 PR RNA B4 (R W & A7 AE
) &L,

[0083]  AIE“HRIER” ASTHIRIE S 21 (151 77 2, Horb Brad 5500 77 4142 ik 75 X
HE BRI A AL LD RE . PRI, 5 9m b e 41 0% $ 1 55 0 e A1) e SR 4 A 1
FVESZ s R/ BRI B, SR BT RS T S S 7 S S, i 9 65 A1) %)
FABOER. FZNEIA LS gtdep) 8, REERE/EHRIR . B, 50, B4 A
FRIA R PEAR 25 S (K P 2 AT AFAE T R 301 e A A G i 7 20 2 T8), Ja 31 P S rl i oA
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Gl o) “CH ROERE

[0084]  ARiH “f E LML HRFEHEAL IR 7> 41 e AL B REAE R AL IR P ) A AR Jia R 3R ik 1k
I B AR KA Mo AR TR R SR ) AR, R AV RS ER EA k E R S
AN SRACAH R, HEA P AE G e I EE

[0085]  Aif “IrESZ K7 RFe AR HINZ K « (1) G HRYEAN B/ B, M5 2 RRILAE
(1122 /02y 50 % I ZAZ TR W i L i KA G E L e b 73 B R, (2) AE “HE 2 K7
FARER 2 IR A BGH r E# CaE M BEE M EER ), Q) 5 RAAE 2 %E#H:
M2 kA ROER: (BRI e dE N A EAEH ), 88 (4) RRAAFLE . RIE B2 A
TeATAT e 75 G 2 IR ERAE B AR IR BE rhAZE I ] RE TR IL V07 2 W TS ORI 93 FH 19
Hers gy,

[0086]  ATE“TRAIRAELEN” 4 5 =M BHGI WAL IR 73+« 2 IR 18 =40 S B FH N, 296 B
SRFEHPAEAE R HR S NN BRI RL . RIRE, AR SCAE B “ HERARAFAE)” /2T HAR AT
M SAE LS L N Bk & M kL S S5 AR I, ARG RARAFEN” 218
RS (A) JRIERE (C) \ SIERe (G) JRRmERE (T) FRMERE (U) o 452 LRI I,
ARIECRIRAFAEI” 7248 20 DL, RINZ IR (A) EMEzER (O RA&ZE D) BB
E) ANAER B HAER ) Az, @)zl (D JER K emiiR L) Tz
) RAEE (N) JHEER P) AEWHE Q KRR R 2R (S haik (1) 4
B (V) B W) AR (V).

[0087]  ARiE“FGF21 £ K72 Fa7E AR R RREN AR Z IR, X TARLAFHAE
(%) H i), R “FGF21 2 Ik w] B #l H 2 Fa A 4K FGF21 22 1k, i i 209 > 2 ZE IR ik
SEA AT SEQ 1D NO =1 IRZ IR 72145 ¥ SEQ 1D NO +2 5 22 KT An] ple i 3K, 461 4 vy
181 M2 FE R FR FL A i I HH SEQ 1D NO =3 [IAX IR /7 #1465 (1) SEQ 1D NO =4, Hrp Gk 1 1
2K FGF21 Z KR 28 DN Bk (HY, A RE S IK ) IR,

[0088]  Riff “FGF21 £ JIKSEAR /K" Fl “PGR21 S84 1K 45 rh RARAFLE ) FGF21 R FEEIR
FEA BB FGR21 2 IRAR R, IX SRR EA R T— a2 N2 R, s #
FERRAFAEM BRI BTN . Rk, FGF21 2 kS48 R FEAEANFR T A< 3¢ A
TR 52 1) 7 FGF21 587 08 i FGF21 2 1K AR DL IE FCF21 5878 1 SR ER /> FGR21
FAFK FGR21 4 A 5RAZAMI FGR21 B &85 . N T e A K W) FGR21 5848 (K i HAR A 4
Mz FEIR EUAR, A B AL I 2 IR IR T B9 5 5 e 181- BRAE FGF21 £ IRV 4 5 AH XTIV

[0089]  7EAN % BH L& St 77 S, FOF21 2 IR A4 5 SEQ IDNO :4 (K2 LR )T 4]
A /b2 85% [Al— M K2 IR T4, (R 4 FCF21 2 IR AR AL pr 5 e i (4] n &
IR AR DM 275 B A K sl R B D M R S L LA ) (R e BRI 1 — b 81 . # i
HF, 78 OB AS i 4 0 2 B B ME L 98 SR AR BUL S R BT FOF21 AL 4 7 41) A (1) Bk ik
BR4b, 78 FGF21 SRR A M 2 16 % WA Hoe B B R AR n] 4l (4 . W An{E FGF21 58
R QLTIE Y, &% 16% [ A @8 R EEER v A A0, BREUR 173 £ B & BEiL 1 4
AMRIRFELSL . L E RISy 2, FCF21 Z AR RS 5 SEQ ID NO 4 [z 5L )7
FIA 5 /D25 90 %, BRZ 959 .96 % .97 % .98 % B, 99 % [F]— 1tk [ 2 L R B 41), (H 2 HL TP ik 7
FGF21 2 IR 578 At B B 1t B R A ek SO PRV R o R AN — DB . 3X 9K FGF21
Z IRRAR R A /D — PP AR FGR21 £ KIS 1
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[0090] A I HLFESGS FCF21 22 IRRARAKRIKAL IR 73> PTik FGF21 2 kR E 5
SEQ ID NO :4 [z AR 7417 22 /b 2 85 % [A]— M 2z S5 1R 7> 471, {H 2 Ho I FGF21 £ ik
SRR PR (W B DU | 2P A A B R SR D M R LA ) R e A
AP AE . R TE T, G bt Ak A2 0 PR L B AR B | ek D SR AR B MR
FGF21 FEARAA T2 (RIWR JE B EF IR RR AN, FGR21 S8ARAA R 41 i 49 15 % [ T Ho e % HF B 46
RIS . 9 AnAE FGR21 587451k QLT3E 1, % 15 % W BT A 1% R # ] Bl 4541, B 2w i Y
RT3 AL B I B (S A BR R F= AL AT IR LAk o AR BB FE 9wt A0 % 5 SEQ 1D NO -
4 R H)A B/ 41 90% 5L 95% .96 % .97 % 98 % B 99 % [7]— M [ JE 1R 41 I
FGF21 £ IR AR IIZIR 7y T A2 H iR IR T FGF21 2 TR 5878 7R a5 1 B Ao 14 sl 2R £ ek /D
PE TR R SE R A 3 — B4 . IX3 FGF21 5848 (K B A 2 /b — i A= 1 FGF21 £ KIS
P,

[0091]  AKRICEFHERSE SEQ 1D NO :3 MR TFIH 2 /02 85 % [Al— M A% IR
FPANIIZIR 5 1 (B2 AP I 4a 5 FGR21 2 IR AR AR iR LI R B> s e vt
SRR BRI AT R A — DB . #mgiGdE, ORI 42 0t B I e pu itk R 42
/0 B E PEBUR FOR21 S8ARA P41 [RIFR FEBR A, FGF21 SRR 41 H 25 15 % I BT A I
HERFEMPRIEE TG . HInfE FOF21 584814 Q1738 o, £ 15% AT & IL MRk 3L
AT RAS M, BREUAR 173 £7_E A 2 WEiZ I A 2 R ik 2L UL AL . Ak IS B F5 45 5 SEQ 1D
NO :3 FIZ B R 740 22 /020 90 % B2 95 % .96 % <97 % 98 % 8Y, 99 % [7]— P % H R 7 41)
[RIRZ IR 7, A2 HL PR T 465 FGF21 22 IRSAR MR 8 11 Wi At i 1k 3 3 A 02D 1 Bt ) 4 i 22,
FERRVRFE I T R — G o XRS5y mhs KA 2 /b —FhiF A 8 FGF21 Z ik
TE I FGF21 S8AFA L ik

[0092]  ARif “HAEWIEVER FCF21 2RS4 24 B #7422 FGR21 £ JIRE PRI A3
FITIR AT AT FGF21 22 IR SR A, 48]t Bae AL a0 2%« H vet = R sl [ B2 1 e 0 5 ek A A
T R SO T 5 B T 2 B RV R Bl R B U, AN L5 N FGR21 2 Ik S8 AR I {54
PRI H . BRI, 5EF AR FGF21 2 JRAH L, FGR21 35 2 (/K TS T PR ¥ FGF21
Z RGBT AT 2 IS R FGR21 £ ISR 44

[0093]  ARiH “HRE” M IWHITHUE” 57 mlrefs R SR AE R FGR21 Z ik — ek £
Rl A PR T LK P 16 FGR21 22 Ik 58414 () &, 491 40 P AT B L Jok i 2= L HE v = R sliR
W BE AP I RE ) s AR AR T 5 B i 280 B T o e oV B B I SR Uk ke

[0094]  ASCAEFHIATE “ 2525 BRI 2 iR ” B A2 EnT e ek ” BiedE M T
TEEAE I FCF21 22 IR ISR PR 3K () — P sl 2 Pl 51 A4 6 o

[0095]  ARiB“HLIR” Zfetetepibuikss &, 7 HICsew H Faih LU= AR g Az a &
LSRRI 2> T80 T oy PR B — s AR AL

[0096]  AiH “RIR Fe” fatl & el s s 2 B AR A AEbR 46 v B T4
(K15 F 8751, 3F Bl A B, FriddEbi R 456 h BL i BEA BRI A0S 2 sl o Hy
TiEre . RIR Fe el i S e Bk 8 IR I8 o IR, 0] DU R —Fp e sk e 1, R
Ik TGl Fl 1gG2, KRR Fe 7 Fr] LB A (B A sk ) FlaEdLm 4 S i B — 5%
e 2 BT AN AR Z KA . RER Fe 70 I B AR 55 2 TR) 1 - TR) O B i 2 H A
1-4 (G, X EL e T2 5] ()40 1gG. IgA 1 IgE) sV (11 1gG1l.1gG2.1gG3. IgAl Fil
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1gGA2) o RAA Fe [— S22 AR TNER BV AL TeG 75 21 i B8 & 1 =k (2
Ellison %%, 1982, Nucleic Acids Res. 10 :4071-9) o 2308 A AR TE “RAR Fe” ] T8
R Z RBAEER . Fe Z 75101545 )L SEQ ID NO =13,

[0097]  ARi“Fe AR T2 RIA Fe MBI L BB 5 4 RSZ2 k (salvage receptor)
FcRn B A Fe %248 ) IS5GA0 M i 5> 80741 B FRHiE 5 WO 97/34631 F1 WO 96/32478
e 7l Fe 2R R DL K 5 RO AR AR BLAE A, a8k 5 1 9 A SC. BRI, R “Fe 48
7 AL B MAE NZERAR Fe 2 NI 73T BUF 5. BEAh, RER Fe A5 ] 3 51 5 1 X 3k,
PRI R B AN R A A A B (#) FGF21 S8R AR R G 0 AN 77 B B 4 AR Ak B AE s 1 o BRI, R
W “Fe R A5 R EL 2 5 LU DhEe ) — DB E AN KRR Fe A Bk, B o i
ek 2 5 LU DhRE R — B A Fe A BRI 73 780741 - (1) ZhisIE i, (2)
5Pk ifrg EAMAAHE, (3) TEIE e 40 i rh RIS 1) N i B, (4) BZEAL, (5) &
MAFHEAEA, (6) SANCZARLIAMNY Fe Sz R4 6, Bk (T) JriRisi 40 e g (ADCC) -
TP R Fe AR

[0098]  RiE “Fe g5k ” A HEER IR Fe Al Fe 2B 4K i 5@ XH P4 . 2T Fe ZRRRIR
X Fe 73+, Rif “Fe g5 807 A5 A RIETE XK 75+, N2 HEADHURELIL 2
W H BT A R R I — L850 77 S, Fe S5 I0nT 38 41 4n Fe 2544 80R1 FGF21
JPA 2 R B 5 FGF21 B FGF21 78k (£04E FGF21 B FGF21 587 PR A T =X ) il
Ho RRFEGEAWMEY Fe 85N 4T & B 32 AR, g6 E 0 A2 B RN E YR
TR TTIH

[0099] 2. 4 sF Rtk FGF21 S8R fk

[0100]  RiE “fr e S it FGR21 SEARAA” 5l “HUAR FGF21 SEARMA” 45 HA 12 2L R4
ANFIFRIRAFLER FGF21 Z KP4 (101 SEQ 1D NO :2 Al 4 Je HARMK ) (R IEBR T 5111
FGF21 AR Z k. A7 e M FOF21 S8R RT3l JUHAE FGF21 2 R R @ A1 B DI AR
SFECEDR ST 2 TR BR U, HF HAE I RIRBAE RARAEE I a B R 7 2k o

[0101]  “fREFRERHA AT ARG KRR E LR R (RIfEAE TEF A2 FGR21 Z IkF 41 Te 2
P8 ERIFRIE ) MAERIRTRIE (RIANAEAE T U AR R FGR21 2 k74 e i B B FR AL ) B
A AEAFANAAL B b 12 FE IR R JE AR Pt B R A LA B e . R S 2 2R IR AR
LA A RIS B A2 B AR AV R G G O B R AR TR IRAEAE 1 2 5k
Mehkdt . XA FERAUIK (peptidomimetics) FHZAIEMRES 73 I HE R A8 M TE .
[0102] W RRAR L [) (RN B A Bkt RARAFAE R 2 3 I AR LS -

[0103] (1) Hi/KME : [ESZ R Met. Ala. Val.Leu, Tle ;

[0104]  (2) HPE2EAKPE Cys. Ser. Thr ;

[0105]  (3) M&TE :Asp.Glu;

[0106]1  (4) #ifi1k :Asn.GIn.His. Lys. Arg ;

[0107]  (5) FZMWHETT ] FIB%ZEE :Gly . Pro 4l

[0108]  (6) 5&M: :Trp. Tyr. Phe,

[0109]  fRFERAR AR FE X L2 50 o () — B ) — A B 5 (R — ) o — D R AZ#e . HE
PRt B AT AL RE X LS50 A () — B B — AN i 5 o — A — A i A8 e

[0110] ARSI AR N 72 78 75 ELIX R EUARIN, Rl A i 75 22 ) 2 ZE R EUAR ( AE R IRST
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i M B

12/60 5T

RARRSY ) o BT (EAZRRBITER ) ZEERPAAR L 1.

[0111]
[0112]
[0113]

[0114]

IR

JR bk IR BIVERAR

Ala Val. Leu. Ile

Arg Lys. GIn. Asn

Asn Gln

Asp Glu

Cys Ser.Ala

Gln Asn

Glu Asp

Gly Pro. Ala

His Asn. Gln. Lys. Arg

Ile Leu, Val., Met. Ala. Phe
Leu Ile, Val. Met. Ala, Phe
Lys Arg. Gln. Asn

Met Leu. Phe, Ile

Phe Leu. Val, Ile, Ala. Tyr
Pro Ala

Ser Thr. Ala. Cys

Thr Ser

Trp Tyr< Phe

Tyr Trp~ Phe. Thr, Ser

Val Ile. Met. Leu, Phe, Ala
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[o115] 3. k% FGF21 £k

[0116] AR BHEHI—AN S 7 2230 J it FOF21 2 KR TR o A< B I3 A S i 77 42
FEC IR T %5 2 U FGR21 2 IKI5% Ty, FTid i FGR21 £ IKBE S 42 LT R A RSB il R
T Bt FGF21 2 IR A % X v

[0117]  ASCAE FHIARTE “#0 FGR21 Z IR rh OO FGR21 2 KRy 2 om (3% N o )
AR AR LI O FCF21 Z R S (B C i ) bR 2 B IRVRFE B TN FGF21 £
JORC ) R i R SR R o 9 3 P 1 o B R B R R 1) FGR21 22 K o A S0 T ) 4% Tl i e 422 IR A S
S 3 RIS 6 T TR 7 A

[0118]  WSRAHSCHtf] 4 Frfiid A4k ELK- %8 e 2B e v2k I a2 N i R 1 FGF21 %
JRFR C oI FGR21 2 BKAvE 1 . mT 00 e B FGR21 22 TR PR (R AR oMl s vk 1) B
PRTEAE P 2 LS 4.

[0119] A B FGR21 22 R (035 2 AR mT FH Ak P s vk 52 , 490 S 9] 5 S
1 7 iz ob/ob /N — R UE, A T PEU R FGR21 2 IR N TS 1%, WK FGF21 £
JR2E TARE S IEIE N . CEPTRE B E B (I 1 /NBFEREE ) JF s AT EUILR:, T
T2 MBE KT o AT F-I0 52 #5R FGR21 22 JIR 77 T 1A 4 o 00 s 25 ) L AR TR AR mT 2 L SIS A4
5 RS 7.

[0120]  a. N imakid

[0121]  FEA R B — 2850t 77 S, N sk A5 B et FGF21 2 IR N st 5B 1,243,
4.5.6.7 BY 8 M2 LRI . [EUnAEE) an SEEfs) 5 FE 3 T BoR i —FE, HA DT 9 4
SERRFEIEI N v B I FGR21 2 KPR FF B FGR21 2 JIRAE /M A B R R BE ) -
I, 78 BRI 92 77 b, A B AU RS LB FGR21 Z ik e e LA 1.2.3.4.5.6.7 5]
8 ML R FE ) N Ui A 1) FCF21 2 IR K

[0122]  b. C imakjd

[0123]  {EACR B —LESLi Ty S, C omdi B B sl FGF21 2 Ik C st 25F% 1.2,
3.4.5.6.7.8.9.10. 11 B 12 S FEMRYR I . 1EWIAEH a0 SEtfs] 4 F01E 1B A iy s i —#f, 76
4N ELK- %5 6 22 Bl e vk, HA /D 13 AN EIRR SR 1) C wifl i i FGF21 £ Ik
IhASR A A FGR21 THAK K 227 50 %%, IX iR I IX 24 FGR21 FEARMARLREF ik FGF21 £ JIk7E
AR BRAR MR RS ) o PRI, 76 BRI St 77 28, AR % B AUHE R FGF21 2 Ik
ABAA 1.2.3.4.5.6.7.8.9.10. 11 B 12 PN FEEMRIE LI C vl i 1K) FGF21 £ JIRFE2R 14 .
[0124]  c. Nl C ki

[0125] 7R B —S6se i 7 b, #k FGF21 £ ik m] B N oAl C ok A& . BA
N wii F C i A 2 416 () JRE FGR21 Z KA 38 5 AH . R B N B C o A Y 8k R FGF21 £
JR—HERIE . Hrihvl, BT 9 AN EBRVR A N sl fb T 13 AN R BRR A
C i AR I & kR FGF21 ZIKBA 5 HA /DT 9 AN R iR I 10 N i el B 1 #J FGR21
ZIKEBRA DT 13 MR ERYRFER C wipl M U FGR21 22 Ik — 1 Bl & 1) U8 PR ARV
Mo BRI, 78 B SE 7 2, AR B ALRE Rl FGR21 2 Ik il e B AT 1,234,
5.6.7 B 8 M ILMRFRILI N I A 1.2.3.4.5.6.7.8.9.10.11 8{ 12 Ma LRI C
Ui A P 1K) FOR21 2 IR SRAT 14

[0126] 2 F AR M FTA FGF21 S875 0K, Bk FCF21 £ K nT T35 60, 15 20256 vify PP AR 2 FR 7%
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Sk, IR ] I 8 ) SEAR B T4 R AR IS T AT I

[0127] AR BRI FGR21 22 JIk ] 42 FE S5 3 AN S ] 6 rh i i 7 VA il 4% o AR Sk
RTBIRHEST T D FROR R BN 510 N Z AR S5 A T AR )2 FE A
KR FGR21 Z k. SRR AT H T 41 DNAL AL T IR & Rl 2R B FE Ak, (o4
M2 fL IR YL ) . 23 DL T Sambrook 25, Molecular Cloning :ALaboratoryManual, [7] I,
g5 H 456 BIA SO H TAER B o BEAE RN FI A B AT DL JEAE 7 RS vk B A
F AU 5 AT () — FE B L A SCHTR 7730047 o BRAE 53 B e S, 75 &5 45 S 50 == 1
JF RIS ST T IR 153 B A 2 B R AL 28 B B A 2 R0 24 2 A 2 A5 P T AT A2 AR STk A
JE S I 1w T AR SURI o ARHERR D] AL 1 A BT s 2 & SR R I
DL 838 VR 9T7 .

[0128] AU B4 FOF21 2 kit n] 5 e SEAR &, iX ] W 7k FGF21 £ JIR# M (1)
MG AEARRUIH—AN 277 S, # FGF21 £ K7 5 Fe FEyEG . XRFES XA O
Wy T TR ) SR SCRR LR T e e ASCH R IR IR X R E A 2 Ik 2 Ak
DL K il & 1X S8R5 Z IR 7 s

[0129] 4. FEAEEfAEDLME FGF21 S840 K

[0130]  IEUNSEEME] 8 BT RIA I —FF, IR FCF21 71 4 Py AT B i, 55 241 2 IX &
BRI Tt A BT o I R FGR21 FR A P B At 3 BB A R0 75 3 X AT A7 T2 ) 73 1
[RIGIT ¥ 7. BRI, AT 108 M BF 9T LS e By s AR AR DR () FOR21 RARMKR . T-IX I
I GEIRT 5 L, A0 02 R 0 45 By T8 52 B 1 B 1 P FGR21 2 IR il B G A 4-5.20-21
151-152 Fl1 171-172 £ b 2 FERR IR FE 2 18] i IR B

[0131] AT T K& 4 A 2 ) I 5 LA 5 58 V5 o I R 5% 1) 16 . 11 ZK R4 FH T A 32 i
BTSRRI R e B . 3R 8 AR 11 R R T — 2 il & A ik
(ISR 1E W an S5 13 FNSE s 14 A BTk i —#E, FAE AT FGR21 AR AHH A
HABRAAE 5 — Se AR PRI T 28 (I BEAA DT (EL 1 A 3 FGR21 35 M AR . e SRR ER
FGF21 WG PEAHHIAM 7 8 EI R AR DU . 45 T 57844, B 454 40 FCF21P171G, fr¥s 5B A 1Y
FGF21 SRABLR i 1 7K P [R SR 8 A B R AR e

[0132] s i 75 EL 1)t IR AR DU FOF21 5878 PR IK) — AN L BERVEEAZ FGF21 5878 R 1 v Mk
5 HF A FGF21 (1935 M 55 A [ sOR T B AR 2 FGR21 (135 o BRI, AR B 55 — A sk
T3 FEuh BN AN DU IR D IR R 5 B AR 2 FGR21 —FEE M BOK T 37 A2 ) FGR21 9
PER FGR21 S8ARIK . BLARAE L SUIE I AN AR, (R R (B AR oM i 3% MRS A A
[¥) FGF21 SAZARTA A S B o — AL T 58 AEFELERS 0L, W RE TR B IR — B R I
OB, B, S/ H B AR R ) 2 1 B AR ) FGR21 S8 (AR 48] e AR o W (1) g — A 5K
[0133] & T AR PTAH FCF21 SARM, A W R 5 B AR DL FGF21 AR 12 FEAR
SCHTIRT7 V4% o ARG BE AN 572, 4 40 B BFRAE 7 T A A H AR E AR N 51, 7] W,
FHAZENRGS G AN TT N AR il 28 RS FH AR & B I 2 VR AR DL ME FGF21 SEAR AR . e ART]
FH T84 DNAL AL R 6 il RS R A AL (i zf L IR E 4% ) o« 2 G a0 Sambrook
&, Molecular Cloning :AlLaboratory Manual, [A] I+, Hifi ik 5| 455 24 SCH B FE4 H
()0 BRAE SN AN AEAL £ ART DA F2 B AR 7 1 10 U B 45 4 AR U 8 AT 1 — AL Bl A SO
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RIFIEAT o BRAES A B2 X, 5 W 456 5250 S FE 7 RS B B2 & A AL
2 T s B Ak 2 R0 2 25 AN 2 S PR AR 2 AR I A P J e - 30 P ARSI ) o B AT
LA B A= 0T s290 4  RIRIREL 1 5 LR YR TT .

[0134] AR B4R I REARDTIE FGR21 5878 R m] 5 Hoe St &, X ] R 3 4 1 B A o 1tk
FGF21 FEARARBNAMPIVE T AEAK B —ANSEt 7 2, S A B ME FOF21 SRR 5
IgG Fe FE4 (40 SEQ 1D NO :13) @i, XA TR CAni 0 T4 05 iR / 5k
A SCIRAERIFE S oe M. IR A 2 IR 25 AL LR i 43X R il 22 IR 7 202 BN AR S
BRI IA

[0135] 5. FAEUk/D FGF21 58740 {k

[0136]  [EUISEHER] 15 Fh G I —FE, B AR FGR21 £ IR — ANk U SL R il . 7
VT, 62 Smg/mL L FRIRIE T, AR R & 1E WA SCAT Bs FHER 1 —FF, B AR
FGF21 22 JIk 11 58 A 1o 26 BE A 0 T3k P DA TR

[0137]  MAEIXLEU & T AP AR 7Y FGR21 AR, JEAETT Bl UF B & — PP bl B an 4 607
FIFEITE LR o PRI, BEAT T 5 9T LSS 58 FGR21 SR AR /D [ FGR21 5848k, 4R A8 I
R T TS B FOF21 S35 1A 1 B8 i) .

[0138]  JEAT 7 K& 4 A 11 52 e B 5T LA 72 YR B sl ot 2 BT 008 % 380 1) B A2 78 FGR21 (1) 2R
LA FH IR I AS 52 B TR 035 M BN B2 2 (W RR P (R e U SEREM 15 R T H T
BB IE IR D RARIR T . 3K 16 R E/R T Ol & ISR I — L k., 1E
WU s i) 17 Hh TR, FRAE T 19 FGR21 S8R R # B BAR R fE . — 265451k (4
U FGF21L58E) #5155 T FGF21 vk, AT — D, 54 (a1 FGF21A134E) Tl fR4F
FGF21 W5 AR AR T SR AR D M 5578 7k (140 FGF21L98R) fr¥F FGF21 35 P IF H.
W RRERR D . — PSR (FGF21A45K) H T RORI 7 FGR21 375 P42 iy [ i A
IR HIME TR

[0139] I T-% 5 BT T I BB 2 /b FGR21 AR IR 1) — I FEbRvE L FGR21 5825 4K (K135 1
AR FGR21 (35 MEFE A [ sk TP A2 FGR21 fd . DRI, A B 6 55 — A 92 it
T5 By i B ARV TR S EAT fR  A ) FGR21 A UL 3% M 8ROk T FGR21 3 M1 FGF21 58
R HLARAE FELOE Ol AN AR, (ER AR M S 1H FGR21 3 MR A PR 1) FGF21 58
KA A R B 7 — A S T o AERELEIH ST, RS T EAR R — B PR I R A, AL,
ST IR E () B AR 1K) FGR21 SEAR A m] LUAA) Bl A & B I 5 — AN St 7 %o

[0140] & T AR HIIPTH FGF21 SE74R 1A, A% I e k> FGF21 578 PR W] 42 BB A SC i
BRI IEH . RTBIRED T AW 2AH AR AU S BN 52, 7T A Z RS B AR
FF P 5K ) 4 R FH A 2% BH (1) B B2 080D FGF21 5378 1 o KRt AR TT B T-E541 DNA L B R 118
G ARG EAL (B an L zE fL IR S ) o 2 WA W1 Sambrook 5§, Molecular Cloning :
Alaboratory Manual, [7] I, HiH 5| FH &5 & 2R SCH H AR B 1. BEIE S Faitb 5o
AT LA HE AR P 1 1R U B 4 A Tl AT I — R R A ST IR AT . BRAES A
B S, 75 U 4 6 S 36 B R e FAS ST (9 70 BT Ak 2% L & A BILAL 27 B Bs 25 A 2 R 2 24k
A AT A2 AN AU T JE 0 95 30 FH T AU AR AT FH AL 226 i sy
BT s 2900 4% IR % 5 DL B IR TT .

[0141] AR B R AE/D FOF21 SRR 55 e SRRl &, axX mT IR T 58 Bk /b FGF21 58
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RARERAI I PE e FEAR R B I — N Sl 77 2, SR AR Ik D FGF21 5848 tA W] 15 16 Fe J74)
(4 SEQ 1D NO :13) sy IXFFE R Ay T B2 75/ B SR fe 3
e ARICK SEVE RIS IR IX KRG 2 IR 2 AL, LA 28 1% RG22 IR T

[0142] 6. FGF21 4 & 584 (&

[0143]  WIASCHTIA, 24 FGF21 ARV YT 43 1, BF A R FGR21 [y 41) AT A B H ™ B Bk AR
(R8T PE T XX EEPk b oA a0 5 52 Bt B FLAE iR BT AR ) o 76 2858 v IRoX
SRR — I FGR21 2 IR K55 2 ), BT 7 8 A9 DA 2 S 2 1 B A BT PR Y
IR TR AR DL R F2 A 2R £ ek 2D 1 T ) 2 SR R B AR 75 REAE SR — 22 I 41 v LN & 5 [
T R G RN 4R T8O TR B FCR21 35 2k ITE PEACE . IR E — A E Bk
i, R AU CUANTE S5 58 Z KD 3N 2458 A I ] B 2 0 308 i Pk 2 Bl i 1 2 1T
Az = AR

[0144] A NRHEAEIF IS, a0 ans2 i@ ) 19 FsL i) 20 o AR B 0 —+E, RIAE T
FGF21 AR A1) it 75 M SR S o] DUIN A BBl R) 77 =BG DA™= 28 2 2= 1 3 A5 BI04 1 1) FGR21
SR . AT TE TR R AR DU SR AR R PR LA AP PR B S B AR 8 FGR21 AH TR 8K
KFEFAER FGF21 (75 TR FGR21 587481k,

[0145]  FHT-% 52 AT 75 2210 PGF21 414 54 MR K — AN IR B br it 2 FGR21 AR IR IR 15 1 5 1T
A A PGR21 I35 PEARA B K T B9 4= 29 FGR21 FI3E M. IRIE, A B 573 — A Sl 5 63 K
X AR A DU H R AR ME B 98 RTINS PR 5 FGR21 3% 1t 5 B AR A FGF21 AHAIBOR T2 4=
R FGF21 I35 T 1Y FGF21 S87AE 1R . BUARTE HELEA DL T A AN AR, E0 88 B B g A P itk 2R
EEME BRI SS 1T FGR21 ¥ PERS G AR K FGR21 AR AN A e B IR 55 — NSl 7 %8 AE Fhdb
TEOL R, 7 RE 7 B R B R AR (IR A / SRR, IRIL, Fe i SRR A 1) 2R 1 A R
/ BREREE ) FGF21 SEAR AR AR K BH (1) 5 — A S 77 o

[0146] 2 T A B BT FGF21 RAZAK, AR B I#) FCF21 21 & 5L A4 AT 4% fE A 3C v ik
TiiF o BABRRAE S T A ) 2 AR A B 8 e AR 5, AT IR A AR A
T P9 28k il & AU Ak BRI FGP21 216 588 k. FRUER AT T HE 41 DNAL IR &
B ARG TR AL (B anEE ZE fL HRAE S ) « 2 WL 4 Sambrook %%, MolecularCloning :
Alaboratory Manual, [7] I, HIE it 5| F 454 214 SCH H AT H 10 BEE S N1t F AR
AT DA R AR 7= 1 1 U B A AR ATl AT I — AR e A ST IR iR IEAT . BRAES A
fff e S, 75 W) 45 6 S 50 S5 R P R AR SO IR B9 43 B A 25 & A AL 25 I B Ak 25 F 2 224k
A% TS 2 ARSI O BT ) S0 - i AU o ARAERAR T A A 8 s
B s 294 S RIFIALE % 5 LR B IR TT

[0147] AR EHI) FGF21 204 588k m] 5 Hog sk il G, 1X n] R > FGF21 41658 R b
FIME . AEASKR IR —ANSEil 5 &R, FOR21 4& 5848k n] 5 166G Fe J5#41) (5141 SEQ 1D
NO :13) filie. XA TR OIS AW TTIEMN ) BUARSCRRE e 358 . A0
R HS R I R ml A 2 IR0 s A DL S i 28 1K R mi s 2 IR 7 i

[0148]  7.FGF21 g4

[0149]  ASCAE AR TE “FGF21 G 2 K7 B “FGF21 B G E 7 21— AR
WeFE (WIS IEE AR ) FEASCHTIARIE AT FGR21 £ kS8R N 38R C o (RS
[0150]  S¥E AN 2 KA FEAEASER T rl (A IR / 500 B FGR21 £ RS AR IR R AT S 5
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SRR A B A, 190 G0 B A 5 ) S5 s i R P 5 Rk 5 i L2 AR R 1 5 B TR Ak
LAY s BB ILAT HE AL TS PRI 20 08 3E 52 R4k 1 2 IKBIIK, 9 e s R b B 8 s 42 e
PR 2 TREOIK, 9 o S e Bk B e 2 X s ThRe M sl AR Th e e bk, sl L E R sl it s DA K
BATWENE (BIHnAS R T4 B FGR21 2 RSB IIa T st ) 2 Ik, ARt iE S
NS A8 (HSA) R4 1) FeF21 584814

[0151]  FGF21 @l 2 (A vl L 55987 51 5 FGR21 2 k9845 PR I N ity 8% C i il 45 R 1) 2% o
A FTR I IR 750 AT LR B IR 7 A s S A AR E B IR R AW . RIRFAIn 5 FGF21 £
JIRGEAR A H ¥ A B Tl Sk B e oy TG . Bk BT T — AN A E AR
WA (ERE LR IR ), Wt 1.2.3.4.5.6.7.8 B 9 Mk IE (BREERREIR ), ik 10-50
MR MR (AR, 441 10.11.12.13.14.15.16.17.18.19.20.25.30.35.40.
45 5 50 kAL (BREIERREIK ), B 15-35 N IEMRIE ( E BB ERIA ) « B3k
e oy FIEmT BT R DNA FR ik 3 DI IR I B G B DI s DA 43 B A0 4
[0152] a.Fc Fi&Y)

[0153]  TEARBHI)—ANSEii 7 S, FGF21 Z kS8R 5 N 1gG ¥ Fe X [F— B Z A4
PG . PUARELS AN TE D BE B B 43, BROA “Fab” [ 530 R 454 ] 47 g i 1A
FRA “Fe” 12 53N 1 Ihie (B MRS LR gl e ) (1 2 2. Fe A
KW M3 275 4, 1 Fab S 575 1 (Capon %, 1989, Nature 337 :525-31) » 457 & AR
EEAEAE— I, Fe G5 1K 1 2 5 0, BB B N Fe 2R 45 6 B E A 456 M
[ 52 BT A AL AL 13X R T BE (Capon %5, 1989) .

[0154] RPN 254K5h 1240 BT & BN FGR21 78/ b H T ety e R4k oy e i LA 44 1
NI R 2 A5 . TR, A T ZE K FGR21 251, 4 Fe 741 5 FGR21 £ IR N i 5k C i
il o Fo X 5 EP AR FGF21 [RlG , FFl2 Fe 55 BF A2 0 FGR2IN di () fl 5, JF AN i AR 4
JER AT, AR, E1S 3T AR FGR21 1 85 B PR AR AT SR BT R B Af 1) FGR21
AR Y TE o« LEBIUNSEHER] 8 FISZHEM] 11 HiA T IX R RAGA, iX A 5AF 1k H AT e B A= A
FGF21 K275 1. 1R 48 FGR21 fil & 8 (UL E FGR21 fil6 8 (M e A R B I St 77 6
[0155]  TEHENARNTFW A, Fe-FGF21 & $r A Fe [7 415 FGF21 [/ N il & 11 A 8
Ao [FFE, BN AR A TFNAEH, FGR21-Fe &g HHp Fe 7415 FGF21 1) C sl & I Bl 8
Mo

[0156]  AT{5 21 FGF21 fil-& 25 1 m] LUB L) Wi & (1 A SE AR 44k . BF9T RIS Fe
DX A AR A SR L R Al R0 R A B B AR AR A . RIS, 55 Pe RINRAL G
ARG 2 IR A/ 2 Bk Fo AT DR RARAFAER Fe X, 3] 4 AR DL pidk R al i
JEL, A e 7 M T A A I [R) B R AR kD

[0157]  [EFR/AAGS WO 00/024782 F4H IR Tl i SPUIRRI“Fe” 45 /i@ & 1 8 1 iR
ST FIA S, ol ok 5 | LA s & BRSO . ZSCkieid 5“8k (Bl & 1
(PEG) IR BHEL Fe X)) 4.

[0158] . B EEOE

[0159] Y A BH A 8 VI, W DS AR — e A B ko S8k AEAERT, #23k
(140 2% S5 R AT REAS & WoE PRI, R B R BRI B B A o B3k mT el il R B i B2 1
— R IE BRI e 7E AN A BH IR — S8 S 7 S, Sk B I IR B RE 1K 1-20 A2 2k
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B AL s, Ho A 2 FE IR Ik B 20 NMRIARAFAEM IR . fE2 LT 9, 1-20 MR iL
HEER H R 22 RN E IR 2R R AT AR B 2 R . 7E—LesT ity
S, Bk At R EAS BRAG I 2 A 2 EE IR A B ) H 2 B A 2 MR . AE — S8 ST
b, L R B HE B (F i (Gly),(SEQ ID NO:29) F1 (Gly),(SEQ ID NO:30)) .2 TH
AR HARMNAN AR KA E (HU poly (Gly-Ala)) BH 2 MR M 22 2 B I 4 & (] 4
poly (Gly-Ser)) . HrE&i&E ML : (Gly) ;~Ser—(Gly) ,~Ser—(Gly) ,~Ser (SEQ ID NO :
23) .\ (Gly) ~Ser—(Gly) ,~Ser—(Gly) ,~Ser (SEQ ID NO :31) . (Gly),—Lys—(Gly),(SEQ ID NO :
32) . (Gly) ;~Asn—Gly—Ser—(Gly),(SEQ IDNO :33). (Gly),~Cys—(Gly),(SEQ ID NO :34) Al
Gly-Pro—Asn—Gly—Gly (SEQ ID NO :35) . HARAKIUATT FCF21 @& HH, 15 MR IEMR IR R
()3 Sk AHERE I A (AR 5 AL AR e B AR E A G B B A e o0 3k

[0160] AT TR Sk 2 R B PE R, Ak B AL FEAS 2 195 DL R A FE L e i I i 42
ko ARILBFEAEIREL . 1 anmT LT A be k8 3k, 41 4 -NH- (CH,) s—C(0) —, Hir s =
2-20, X LT S AT AR AT D (R A BHL R 25 T — 20 U, B REE AR TR e 5 (A1
U1 C1-06) JRZeMedk  pi 2% (5121 C1. Br) . CN. NH, 8R2EIE . /eI MEaEIEB L A B 2 B
B3k, Horp S 42 1 B 100-5000KkD, 44141 100-500kD,

[0161] 8. L 2EAEMI FGF21 SEAR{A

[0162] ST ASCREIA K 2 FF A, ARSI AN 52 7] LU £ A SCHEIA I FGF21 £ Ik 5
KA A 2, ARG A SCATIR (1) FGR21 ()84 T 2o w] LRSI 284k 24 A6 1 1) FGR21
KA, AR 2B () FOF21 SEARMAAE R IR FOF21 SR ERL M) 77 F IR A el & L
ANFE T ARAB ) FGR21 AR . AL 22 B4 1K) FGF21 AR AR m] A FE i 2 — Dk 2 AN KRR ERE
(R4 2 55 BT T ) 43 1

[0163]  #E—ANSEHE T B, A KK FGR21 £ kAR R n il it — s 2 NS A
RS . B, BTk R B AYIE T R K B AR S R B R AR AR AEK
WS UTUE, Bl A BT . BAETE A IE R SWE W E R EMRREY . RIEX T
et IR RV TT &, SRAE PN 2525 Rl ). SAKR BN FGF21 2 IRRAZ R4 4 1)
AE AW PR 2 A ) A B AR R BH ) 5 T8

[0164]  JRAFI PR )45 Z-A WWT LU RATT I 73+ 5, 5 nT LU SRS SCRE . &R GWiE
it A 2y 2kDa— £ 100kDa K35 73 F 8 (RTE “497 RoRTEHl % KB R G, —253
TR ERN S FEE, S ER S FER) . SEZEVREY S FERIEN TY
5kDa Fl1Z 50kDa 22 7], FEAREA T4 12kDa F1Zy 40kDa, AL/ T4 20kDa F1Z] 35kDa 2.
G118

[0165] A IEMI/KEMERGW IR AW AREMHEAR T N B B0 BObE Bl B IR R R &
—F (PEG) (45 TAE R ARATAAL Y PEG B2, BHE— —(C,—C,p) L i dt - %
LS OTRIE - RO ) TR - RO R VR (12 6kD AR ¥ =2 AR
B AT e R BB R R AW B - (N- S ZRn g el ) 58 £ TN I [RL ZR4)  FE AR
PRt / R et R R LA 2 ool (Ban ) FIER OHlE . Ak e a5 ] LA
Rl & LU R 1) FCF21 2 IRFEARM 2 RAKIRUUE BEACI 70 1o AR LTS 5 2 M
MR IERL ) FOF21 RARA

[0166]  £EA K B — 2L sl 7 &, FGR21 SARARLE ol Fodhr sk 22 54 DL G — N i 2
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NIKEEREY, HAFEAR TR L 8 (PEG) BRI . 20 sk
L5 4, 640, 835.4, 496, 689.4, 301, 144.4, 670, 417.4, 791, 192 Fl 4, 179, 337, {EAK B
(R — L85l 7 22, FOF21 RAR S — PN R AW, B EAR TR - BL
B SR AT Y U BIL R S B - (N- RS el ) - B8 2 — VT BRI 2
A NLE / R Ot Y RA G Z Tk (BIUTH ) R OIEREBOX KRR S WIR
“.

[0167]  FEA B —2US)ti )7 27, FGF21 58748 k42 FH| PEG WEBEILAMEA K . 75— 285K
7 e, — AN E AN KR S WIAE FOR21 TRAGAR ) — A a2 AR e A7 B (048 N s )
RS EESE T R, — A EE KB AV S FeR21 SRR — A8k 2 A~ Bk
BEALIES: . 78— 285t 7 22, A PEG SRefedl FGFR21 58K RIRIT BE ) o ol , /e 1H &
F5 6, 133, 426 iR T HE4eix B 7775, Frid ERE L 5] HIFA AR SCH TR H 1.

[o168]  7EHA EEA W) PEG A& BRI STt 77 2277, PEG ZE AT LR AT -5 18 1 5+ =
I BT DU EREESCRE . PEG ZEAI-F 28 70+ BTG L ILE A 2 2kD- £ 100kDa, ALY
5kDa— #J 50kDa, {641 10kDa. 20kDa. 30kDa.40kDa 8¢ 50kDa. PEG & — %18 it PEG #4> I
(S S (g En s 2k SR ek MG 3L ) & GF21 AR MK b S NV LA (A6 4nis 28 ik el s
5 BHTEALBOE SR BT 5 PGR21 S8 Rk #

[o169] Ik (BFEA K W FGF21 RAZAK ) 158 — LAk W] SR AR Ak 2 0 (R AT 28
T OB R N BARIEAT o X RN 2 WU 51232 SCRR (Francis %%, 1992, Focus on
Growth Factors 3 :4-10 ;BKUE IS 0154316 F10401384 ;UL K 35 [ LH) 5 4, 179, 337, 14
g, Al S AR ) R N SR & Sy (BRI NS TR G ) BIIEAL SO,
BRUE A R MR IEAT 2 = LA o X T BRAL S R, 36 e 1 3G I HAT A IO T PR 2 o o)
T SR AL, 1B (R RGN BAT BN S PR SE o SON MR A 48 an K T SR & R
NI — C,—Cy S BB 7 S EEAT A (S W E £ RS 5, 252, 714) .

[0170]  FEAN KR B —2e st 77 2o, FHTAE PEG 2 5 2 IOE B 19 FH SR s L 466 A A R0
PEG #35r ( % B A4 A B R NV R 8 B R ] ) RS L esmss 4. v S
FH RS AH A il 25 K. 7ERr e A il b IR A 08 1 B RE T “ PIE 4k . 785 PEG #73 |
MY RT, BT Ot 4iAb IF 78 0 AL . Bk 5 PEG (&R — R A4 KA, IF H 2 3l ik oA 4y
B2 HPLC M5 o 25 & A IR nT 25 5 Hiu3d ok 1) 46 284 HPLC &fifks, i ik 73 47 24 HPLC 2 S IR
I3 M RO R Bt vk AT AL

[0171]  ZREREW A T EATB KSR S S —FR A, B, 525 %
E R A K FGR21 SEARARRA AR i B IR STt 7 52 o A R A2 th R 2080 o 1-6 B
TR R A S SR Z PR A . ARG T UL E R T BRI, JE R
Gy AZ) 1kD- 2 T0kD (173 F B84« RIS & A 5 RS R s 5 o) —Fhaitk (#dn Fe) Bk
HEEEKEEREY . S WAEmEFR AT S W0 96/11953, BFFUIRE T 51697 B2 B
PEERER A T8 SRR R 1% - 2 WA a0 KRN L A1 HE 5 0315456, Bk TR 5 | FF A
A3, ARPIBAFEL 1kD- 2 20KkD F1 %8 808 () 3%

[0172]  — & A] A HRAT 8 B 5t 5 VAL SR S 70 ION IAEAR] & 3 IR 25 AF R AT A 27 1
Wio &AM 2 IR ik — T FE LR PR < (o) (2 KRS HEAEEY ST (H)
WEEEW 310 [ S EE BT AR ) 75 FGF21 2 kSR b 5 — M EE AN B AW
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PR T RN, R (b) 432 N4 A HRYE O 0 S 0R i 75 45 SR 08 5o [ W
Ao W, BEW N5 EB U EOHOR, FriE MR E% 5 11 E 7 LR . fEA KR B
(R —ANSETE 77 S, A A BT FOR21 AR AR E 28 2 im v] A AR AW 0 15 (S
N2 [ A5 5, 234, 784) .

[0173]  LEA KK 7 — ST P, FGR21 £ kAR 5B 2 b 24l SR )54
Yz /FCR21 ZIRRT SHiAEY R EAS G, RBUIM NPT ERRED / W E /FCF21
ZIRFEALAE . FGF21 2 IRSAR R W] 5 2Ry (DNP) BY — A FE K1y (TNP) LA B EE, o
1456 550 DNP BT TNP-TgM — R UTIETE LG8 10 R 5.

[0174] W4T A K H AL 22515 H FGR21 S48 7Ry 8 sl i 1 AR 10— M 45 A 3
FGF21 Z IR AR P FEIR G 0 o SRTT » A SC A FF IS AE 1R 1) FGF21 5878 R m] HA 55 4h )
T M T R BRI I A2 03 M B SL SRR AE , 9 4 5 AR AE M K FGF21 5878 A4 AH EU I 2 75 4
JERK B AT o

[0175] 9. FGF21 SRy I W M i eh 24

[0176]  HR X HA Ol B A TR AR K FGR21 JR A I %58 , 103 FGF21 SRR YT
HEWE T ARPTEH, IR AREEA R . X3 FeF21 A5 A -GV 5
TR AR FOF21 2 RS PR FIE 618 T 25 2577 A 252 b BB 32 bl 52 (1) 30
5o

[0177]  RTHESZ I BHILE 75 By K F (R0 S IO B R 52 & e s Tk o

[0178] WA AW P & A T 0088  IR¥7 B ORAF 0 an 4154 () pH. 5538 15 FE VR 2 % )
FE A SEB R TE TR AR PR HH BORE TRCH 2 R B2 & R A R . B3
T B FEARAN R T2 2618 (9 G H 2 1 A 2 Wt i R A IEM RS 2 IR sl 2z 8 ) Pt A=
W) BUAEAL TR (A G O I 1 « SVt I i I ot I S ) G5 (A9 R e 5 ik PR
#h Tris—HCL FrARIR #h B IR Eh sl L E A WLER ) IR (i H SR BE sl H 2 1R ) VB & 7
(il an & —f&V 18 (EDTA) ) &4 7) (A i e ERL L 28 S Am b e el . B — ORI B A
JE - B - HORIRS ) IR EROBE  XORE R o (49 0 e 25 R L H R BEEORIRS ) L ER A i (94
M35 F 8 E S B IR B EERER ) A GRS R B ) LA Sk R &4 (o an 28
LGN GERT ) AR5+ 2 2 MK SR B & (gl ) o5 R (9 s L S R R
KR RN TR 8 L N FE 62K FF R AR g W R S K IR T S sl O « WL AL PR Bl i 45 AL
S0 (anH N R SR ) B (B H BRI E L ALET ) RVER R
PEFA BEVR ) (A0S 2 e 5e sPEG s L ANHEBERE s 58 L 2 ms, 4 dn 2 L AL R 20 Bl LAY
M5 80 s HiE s T = s UNBEAE AR R VU T Byl ) Asos PEIGassR) () an BeEpk sl L AL ) |
gk oy a4 e i1 — Pl A BB AL A — BOH BRI L ALEE ) i 25 800K
BEF RN A/ s 255 L5 (2 W5 40 Remington’ sPharmaceutical Sciences (28
18 Jiit, A. R. Gennaro ¥4, Mack PublishingCompany 1990) &2 J5HIRAS, il 5] H 455
BIASCHH TEFER) .

[0179] R HHFIARN DR anFr 25 253842 3 325 7 AXOR0 BT 75 7 =k i 02 B L el &)
( Z W0 Remington’ s Pharmaceutical Sciences, [d] 1) . iXZR4 -S40 50 FGF21
Z RS AR BEARZS R T R R TBOH Z AR N IE R 36

[0180]  Z54H-G4) T ) F= B RS W R IR M o mT DL B /K B O K 89 804, FH 33 55 1)
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B B AR TT DA K AR B R VSV BN T, nlReb 8 T A A T8 sk
ey B . g ER R S T B BRSO AR R s . BB
NEITERI A G2 pH 7.0-8.5 [ Tris Z2iME L pH 4. 0-5. 5 kTR IR Eh & b
VB, B W] A L B B T (R AR o AR I IR — AN SE it U7 22 o, AT DATE I 2 5 ) R
AT S ST E R EFIF) (Remington’ s Pharmaceutical Sciences, [d] )
TRkl & LLAR T DR KA BOE X TICAE ) FCF21 Z RSB RH G . thaoh AT A IS
IR TEF (I an sl ) K FGR21 2 IR 5248 7= i B il il i 7240

[0181] W] LAZEFE FGF21 Z KA R AW SR T B msdhiik. s, nf UERA A
TN B T B TH A 82, 50 a0 DR 31X 2824 2% BT 252 B2 G- 1)) 4% RUAE A4
HEARANRERZ D,

[0182]  HHil5RIZH 73 LAXS T 45 25 AL 2 T 45 52 IR FE AR AE M, AT b f LA 4E R A 54
TEAZBE pH T BRAERSACH) pH T, 1% 7E4) 5- 29 8 1) pH Y&

[0183] UL E M dbeh 29y, T AR BH IR 7 4G W] LU B AR B 4l 52 1)
055 BT 77 FOR21 2RI A 5 252 Enl B M BUA RSB ITE o A T B oS iy
1) 3 AR AR TS R 2K, ol PGR21 22 TR S8 AR AR E 1) i 24 7 18 1 E T S5 B VR
NPl it PR FE BT R 2 SR (I AT R SRR AT A R RO SR A ()
WMEFLER R O ) R le Bk ) iR, HPR TR sl G e ()7 i, T il 7 i
SR 5 RTIECRE SRIEAR o 3B AT AT 0 B SRR, X AT 2 (R R EA P R SR I ) S R AR
Mo HTHIANTSRSFREEEE AR A5 E.

[0184]  fE—ANSKJE T S, W LA 25 G H TN o B, nlks FGF21 2 kAL 14
il SN 4 700 o 3 AT FH 0 B0 38 FH RN 57 ) 2% FGR21 22 IR SREARARIR AN B WH o AE:
FyHN AL TT S, AT Z A . R AT S WO 94/20069 HEE 2 IR T 24l
g2y, SR T B B B S 22 il i %

[0185] & T W] I Res T R LEhil ). FEA R B — A SEt 7 S2rp, LUK R 7 45 710
FGF21 2 IR SR R ] LU BAS o BT AR Y (90 SRR R 7)) I il o i Aok i
il o 904N, W LA T R S AT il 551 1003 T 50 o A W e BRI SN AR ) R SRR
b, HARIEIHT B P A ME o A RE(EHE FGF21 2 KSR R I i e . 38 m] LI
FHARRE R YRR ARG s R A v S YR 300 B 01 3R A RS 5 57

[o186]  HZ W2l & nT A 2R 1 FOR21 £ k5843 0k 53 T A 5 4% i e i
WA o IR RV T B K B B A v g b, DL ) B ) 2 v R o i R T
TEF LRI ASBE T TR B30, 48] 00 R 5  Tok R Bl e PR 2V B LA B RR A s B & 771
AN R B ST A e s S ¥ 7], 9] A e I B L s T PR B A K

[0187] 534N FGF21 2 JRRAR AR 25 AL & P A SR EE AN 5311 5 42 51 2 WL, A0 45
PG B AR R 50 T A0 5 FGR21 22 IR SRARAA R il 7)o T i 22 A HL 8 1 92 R ) sl A2 B 1 P
A UG AR B AT AR ok S oker B 22 LA R AN AR A 5 3R Ay A s AR N 3 B
( Z WA E R A A5 WO 93/15722, % LR T H T 29WA SV ik £ LR G Wk
K4k, DL A Wischke FI Schwendeman, 2008, Int. J. Pharm. 364 :298-327 DL A Freiberg M
Zhu, 2004, Int. J. Pharm. 282 :1-18, FLigih 7Bk / Soki iR A i )

[0188] SR il 371 (1) 6 S A9 A, 4% Jse T il it T2 3K Iy 21 2 1 5R -6 W 25k J5i, A1) 2 51 8l e
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B o R BUR] AR SRR KBS SR A AT R (SR B AT 3,773,919 MR L A 5
0058481) \ L- &L L- H 2K - v LBEHIFLERY (Sidman 55, 1983, Biopolymers 22 :
547-56) « F (2- & L& Fk - WL N J% IR R ) (Langer 55,1981, J. Biomed. Mater. Res. 15 :
167-277 1 Langer, 1982, Chem. Tech. 12 :98-105) . Z % &/ £l (Langer %%, [A] ) Bk
B D) -3- BIETI]R (KM EH5 0133988) » LEREUL A Wb ] A5 B Fupk, HonT @ o A
AU R T TR AT — Pl & . 2 DL 0 Epstein %, 1985, Proc. Natl. Acad. Sci.
U. S. A. 82 :3688-92 ; L KBk #Hl &4 0036676.0088046 1 0143949

[0189]  HI TAW 4251 FGF21 2 IR TEAL A A 5 )18 5 o S0 i TR 1R o X P2 I B v
JEIEE JE S . W AR A SR, WIER FHAZ 7 VAR SR W T AR R T M B 2 j e Ja 1T .
T B Wb s 25 A -G ] G T X ARAT, BB RAFAEVTE T o 040, — s B s &
Wy N HA TEw B L B2 o, a0 2 B T SR AT R R  FR 26 1 KR D PN S TR A
s M

[0190]  — ELiI 2y W2 -S40, AT ] 2 AR A Vi) VOB BB LRI« A7) A
it AR TR BT T ORATAE TG /M o 3X 57 W] LB BE W] A FH B Bl 77 B AR 4 2
A2 E (BnFETER) Rz,

[o191] {5 —A HAKKSER T S2mh, AR W K T Al E s i o media. 4
Al B oA BATERE A TR — S as B S KHGRR S RN . AR B E
G B 2 TR S T ST A R 22 28 TR e St (A a0 AR )3 ST 4 R R 003 ST
(Iyosyringe)) HJZyfi.

[0192] WA T-¥GY7 I FGR21 2 IR AR AR 2406 W) ) 80 B T anva 7 1 e Al
H o ASUREEARN N TR, TV A 18 571 B 7K P PR ot 8 43 Bl BT s 3K 1) 431
FGF21 % JIk 572 A BT R FH 9 235 RESE | 45 2 AR G 3 1 K/ (AR kR BkEs B K/ ) i
RO CHEREAT— R R ) ARk BRI, PR AR A 52 ] DA S 7 & I R 44 2 i 4%
PLSRAS I VAT AUR . MR (50 8] A2 0. 1 v g/ke B FETEZ 100mg/kg 55 K, iX Bk
T R, fEH sy &b, BT 0. 1o g/ke B ik 4 100mg/ke ;8¢ 1 v g/kg F
HIAZ) 100mg/kg ;8% 51 g/kg 101 g/kg 151 g/kg20 1 g/kg 251 g/kg 30 1 g/kg 351 g/
kg.40 1 g/kg 451 g/kg 50 1 g/kg 551 g/kg 601 g/kg 651 g/kg. 701 g/kg. 751 g/kg F
IR 2 100mg/kgo 7E53 AP E RIS Z2 B R4 50 b g/kg 100 b g/kg 150 1 g/kg.
2001 g/kg.250 1 g/kg.300 1 g/kg.350 1 g/kg.400 1 g/kg.450 1 g/kg.500 1 g/kg.550 1 g/
kg.600 1 g/kg 6501 g/kg 7001 g/kg 750 1 g/kg 8001 g/kg 8501 g/kg.900 1 g/kg.
950 1 g/kg 100 1 g/kg.200 1 g/kg.300 1 g/kg.400 1 g/kg.500 1 g/kg.600 1 g/kg.700 1 g/
kg 800 1 g/kg.900 1 g/kg.1000 1 g/kg.2000 1 g/kg.3000 1 g/kg.4000 1 g/kg.5000 1 g/
kg.6000 1 g/kg 7000 1 g/kg 8000 1 g/kg.9000 1 g/kg 5k 10mg/kg.

[0193] 25258 By Ty 50 b FGR21 2 IR AR 254880 17 280 ImIK TAEA
DU A LS T A G B B BN RAT P 7 ORI B R ko DAL, AT B IS R DA SR DA
REGEZ UGN E (A SHSASEER IS 1) 8 IES ST B AR B
YA EY. GIEFIERE— DRI R ARSI AN T, I Hg TARATH
AT B ARG R o 18I A FH R > PR3 e N CHE T DA o -5 34 5

[0194] TR WA GV % 25iEit 5 A7 80 A0 DR 3@ 7 bk R Y K
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Wi CSRA ) s L R B BK A TR DA B bk 3 Ay 5 s Tl 22 R 4t
(FART DAIVESS ) sl A N e B o 77 S, A A sl A o v, el dld p A
B4 THED.

[o195] S ma, A el st T T A5 23 1 RO A B S A A A R R R g
TG . (EATHIREASEE N, AR 20k B AT &0l A8 5, JF BTl it
SERHET: (timed—release bolus) BUELLLS 26 L TR T

[0196]  10.FGF21 % KRR UK [ 67 A 3%

[0197]  FGF21 £ JKS7AR PAW] FSRIG YT 12 W7 50 BT 1 9 o i s O, B0 & (EANFR +
UL AE— DT S0, f iy 7 B 3R LA BE IR, 140 2 BB IR o 55—k
77 G, AR B B R NEREIE o JL8 S 7 22 AR A QP e s A 25 L9 A L g S 5 v
Hs s IR WA M, 490 S ={ PRSP IR 7 28 PR 28 (NASH) 0o L8990 » 491 G s Bk e R4 5 DA
A

[o198] e o, ATSH I BLVR YT H SO0 & 45 1A H A S B8 A SCITR I FGR21 £ ikR
R ATETT B PR v BIIE REIE S50 0 B O o P AR SC TR J7 V265 24, 490 3 b i A P v A
P N R S L AR ST B DR ) s AR R B B X IR A2 R EE 00 T, P o f ]
A SCPTIR Bl AR AR N 3 5E , JF H ARG YT FOR21 RASMZ IR R0a . X A
BAR N 51000 5 WL S, 1697 A BRI FGR21 S8R IR £ Ik U HoW B ek T 44 25 07 2 T 4a 7
FIBT s AR S (AN IRIZIR Iy TR I SIS A GE T ) RS %
BRI FER D o A SCAE HT ARTE “Va 7 A 808 fe e T N 0L B o b el e I R B il
JITH 52 1 FOF21 KA L IRAE AR R G S BN 5 R AR R BB 25 ) s B ) 3,
TR AT VR T 0 BURAE FREAR o

[0199] 11. iﬁ§

[0200] AU B FGR21 SRARAR 2 Ik 5 1t &5 G (H AN S5 1Y AR 7R FGR21 22 ks e 1t 45 5 1
PUATIPUA T B AE I8 T AR B REH . PrAn LUg 2 bk (AR R t2 5w
BEDTA ) B n DA (MAD) VEEAHUIA KA BRI PUAR (flan B A E X (CDR) #
RHUA ) AT ERREUIAMN / BOBURS 7 1t HUAR B R B AR AR B AR S B M 03 1 o DL Y
BUHE 5 FGF21 AR 2 IR AT S ME 45 6 BIPUAR IR 43 o 338 F B ) S 49 A 45 i ik g
eI B KBUAM 4 Fab M F (ab” ) FB. HE4i& F BCBHE HE A DNA HAR ™ A1
J B BN A AR W AR X G b % R 7 41 I B AL SR IR R A

[0201]  —fcidid 2 YR B2 T SR P 55 FGR21 SEARMKRZ KA, £E3h 4 (ot sl s
L) P AEET R FOR21 RARKRZ IR 2 seBE Bk KAt S e b o A S e Jm M ) FGFR21
RAARL KRG BAAE LGP B2 m i, ) a0 e FLIM S 21 BV VG - B A28 AR R
B G AR R [FIRE, A8 HI SR AR (IO ) SR SR S e N o AR
KA, P5E MIF B BT FCF21 RARRHUARMN .

[0202] W] K HI 8 i By 7% b WAL AR A M &R DAL P AR F A 0y 7 BT AR 07 ok 7 AR R
FGF21 S84 2 IR 8 e B Dk . B T 7 A2 88 o 6 DA (1K) 5 38 77 126 1) S 49 4 465 2 A T
J5 ¥ (Kohler %,1975, Nature 256 :495-97) 1 A B 4 Mfd 2% 25 98 J7 ¥ (Kozbor, 1984,
J. ITmmunol. 133 :3001 ;Brodeur %%, Monoclonal Antibody Production Techniques and
Applications 51-63 (Marcel Dekker, Inc.,1987) ., Ak B2ty FGF21 R KL KA
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SN ve FEDTUAA ) 28 AT T AL 2R

[0203]  WIXJ A B B B8 Ba I HUARBEATAB R LR MR e AE— D SElir &b, Soa St
R IE” Buk, HrpE W) B/ 88 (L) 80— 5 AR E PR 2P A s 8
T E HUARZE ) B2 TR m R R P 4[] s 050 T P HL A 0 20 I 55 A 3 — 0 e
13BN BUA S JB T 05— PP A2 i SO 2 (BT A0 FROAR Y 51 AH (R s RIS o I A AR 3
FUAR B REEATHA P a5 2. 2 WA sk E L RS 4, 816, 567 ;Morrison
%, 1985, Proc. Nat1l. Acad. Sci. U. S. A. 81 :6851-55,

[0204] 55— ASEHETT 2, A BT SR e DU R “ NRAL” Pk FTAEE ARk
NUGA ) T3 25 2 AR s AR BT R N o 23 D48 n 36 [ % R 5 5, 585, 089 1 5, 693, 762, AL
JiiA—BAA A MNAEN RIS NP R IR BRI S . 4, 7T LUR F A 41
B TTE, W FH RS SBh) FLAN g XA 2 D —ER 2 B N BT A B R X SR BEAT A4
(WA Jones 25,1986, Nature 321 :522-25 ;Riechmann 2%, 1998, Nature 332 :323-27 ;
Verhoeyen 2%, 1988, Science 239 :1534-36) .

[0205] A A B I AL HE 5 6 A R B 1) FGR21 RAB R 2 IR A Bufk. 6 Re9% = £ A9t
PR FE R B (BN L) (EANFAE IR S B BR e B 7 AR, o T3 5 iR &2
A I FGR21 AR R (BPHRA 2D 6 MRS EER ) k™ £ KPR, 2 W)
1 Jakobovits 28,1993, Proc. Natl. Acad. Sci. U. S. A. 90 :2551-55 ; Jakobovits %&, 1993,
Nature362 :255-58 ;Bruggermann 25, 1993, Year in Immuno. 7:33. 7&—FhJyyk, @ ol ff
1 Gt 5 G e Kkt 9 B AR B A P Y5 TR R 2 oA T, e b N SR AT A i 1 B ) 2
AT e N LI R AL, Sfe = AR X SR R R B o SR IE A A e zh e (B, R/ T4 H
AMEMREI BN ) RAC LLERAT B i i Z N S R R IE Y. % T Rz i iy, X
SRR S A RA N CIA AU ) 251 P41, AHEX T X 28T S A S i e 5 1
AT AR X FRIFT A . 23 D45 g [ o F 7 5 W096,/33735 HTWO 94/02602, LT 771242 W3k
LG 5,545, 807 [H xR HIIE 5 WO 91/10741 F1WO 90/04036 LA KRR L F'5 0546073, 4%
ASCHTR, WA AR T 0 b 25k FEZH DNA B e 28 AT R 4 8 ok A APk .

[0206] 1 — > £ 16 1 S i 77 58 T, 34 W AR A R 7R ST SR ) A NPtk (2 DA dn
Hoogenboom 2§, 1991, J.Mol. Biol. 227 :381 ;Marks %%, 1991, J. Mol. Biol. 222 :581) , iXit
T AEA T I DA A 22 AR R TR R R T R 7S, B i 3 G B BT e 0 ) &5 12 H e T A
HI e fE . — FXFERIEOAR ] 2 WE BR A AT 'S WO 99/10494, Foh Rk 1R X 2R T772%,
73 5t MPL- SZ2 AR H msk— 2R ) @R AR A D Be P F5PiPi1A& (agonistic antibodies) .
[0207] k& HUiA. COR BAEDUARM N AL STl i A T . A SO id b4
B T705, B R BT BIZ IR T NG AR 2 3808 o A8 — DSt T7 S, JUREn 3130
Vg 40 ()40 CHO 4 i) =, Brake (N ) SUAm 2 AT T sl w4
DNA £ 7 3 40 2238 B A AR A8 e 41 i rh A i 7 A

[0208] A% BT FGF21 SEAR PRHTAR] A T ATATT CARI N 2 7732, 40 Hl T FGF21 58748
A 22 R BRS04 1 55 ) 2« TR R [RS8 VR B S B T g v (2
DL 4 Sola, MonoclonalAntibodies :AManual of Techniques 147-158 (CRC Press, Inc. ,
1987) , il 5 | HHEEAR I AR ST ) o PUALLIE T Jr K H B30 5E 77 VA RISE AL 55 FGR21 58
R Z IRG .
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[0209]  FERCLES 5 R, X T2 Wi N A, Bt FGF21 5878t AR m] ARl RL IS 7 Frid . Al
S8 43 ] LU AR B8 B F Bl R 42 AR wTASIAE 5 B 40 o 510 4, WIS IS 43 mT DA T
S PEEIAL 25, 940 PHVECL PSP TP Te M I BR T6a 5 e e BiAk 2 R Ye AL A, 1 W S
FIRIOCE PP B O B8, W s RRRE . B — I e sCBUR I A AL Y il
(Bayer 2%, 1990, Meth. Enz. 184 :138-63) .

[0210] &4 MRS A 00 VA e AR BIARUE S (4940 FGF21 58745 1k 22 JIK Bl AL 50 93 e b
W) SR (B FCF21 SRR Z IR ) 3adr 45 A PR R IKHL FeF21 58748 A ST
KIRE ST o RIRHE P FOP21 S8R 2 Ik & 5 45 G PiiR fIAsHE I E R L. A T H
TINE L85G bRV S ) &, PURTE S8 9 2 AT B0 Ja 8 2 AR, 113 546 1)
B it R0 23 AT AT 5 5 b A ERARE AR 55 IR B Al i o B e ok

[0211] SO I e VI8 RS AT H P ML Ak, SR bR BRAE S ARl AN / BloE 2 & A R
FRIAN R G B IR PR AR 3 B R A B o AE I s R o, TR EAE Wit 23 AT 40 308 8 40 A1 ] AR SR A
EEALEIS — PR S &, 25, B Pk 504 &, HLE AR =ArE6Y. &
WA 56 B E RS 4, 376, 1100 55 —HUAAAR G ] ARG 73 brid ( BRESROIETE ) 5L
AT LA A AT ARSI 3 b i P S 2 IR B AR e (TR LI e ) o a0, S0l
VEI— PR R RIS W BRI 2 (ELTSA) , ZEIZAE 50T PRSI 8 43 A 18

[0212] AU BHIPT FOF21 SR R R n] H T A Rl o P FH T AS 50 o s i I B 4
T, A N L, W bRid BUARTESE T AP RN B . PURTT HTES I A ie
AT T I A B IR T 2 e AR A, 2 ) EL A I 7 32 T A AT 20 B o

[0213] AU BHI) FGF21 SARAAHUAT] FHAETRIT o X 2367 50— MO sl H sidE B,
PRI A B A1 4 i) 8 v BB AL 22 2D — il FGF21 SRR 2 IR AE )0 1t o 72— AN SEE T B, A
RIPFEPRBUA R e 5 FCF21 S8R K 22 JIRY 7 1t 45 4 I HLREGSHI I 5K B FGF21 -AE
TR 2 IRAR Y BRI MR Dh RETE R DU B &5 & B A8 — S8 7y b, S5 PRI BT A w1
I FGF21 588K Z K Dh i s 22 /D2y 50 % , IR /0 21 80 % o £E 55— 5Kt 7 &=,
Pt FGF21 SRR RE T4 FCF21 FEAL AL KA FGF 52 442 (B FRIAH BLAE F , AT 75 A4 41
SR Y I B R FGR21 S8R 1R 2 JIRTE 1 o SshFIFIFS HIAIHT FCF21 S8R RHTAIE it A4
S35 A P o 2R R 075 126 S 36 SR M

[0214] A BHIEW K AL FGF21 SEARARHT AR TR A 0 i P 1K FGF21 AR 2 ik
P S N7 vl [ 27 e W TR Rl el v e T i R = A B R S A RSP M G = el
TAF o

e 51

[0215] "IN 1T P St 9] 2 7~ 9] e PR A B ) B St g 58 R G 45 o P 0 o K 26 S5 it 4143 LA
YL H Bk SRAE, AS R AR Ry DA 75 =R i A% % BH v

[0216]  SEjfd] 1

[0217]  FGF21 FRIAMIFRARIH] 5

[0218]  {FH BA XN T B FGR21 JRA(1) 57 s Al 37 v (MAZ TR A5 |49, Mt R &
B0 B (PCR) 14, 15 ) 9w il 24 FGR21 Z IKIIZIRFEH) . 3 2 FI28 T H sk 18 pl
FGF21 JFAIHI514 -
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[0219] X2
[0220]  FH T+l £ FGF21 R AR PCR 514

, SEQ
HE BW- 27l ‘ ID NO: |
[0221] oy 15 AGGAGGAATAACATATGCATCCAATTCCAGATTCTTCTCC ' | 5
23 | 5-TAGTGAGCTCGAATICTTAGGAAGCGTAGCTGG3 3

[0222] 4 H Tl & FGF21 KA AR 518 AN TH 70 5€ v v 2260 1) Rk 3,
& (] U1 pET30 (Novagen/EMD Biosciences ;SanDiego, CA) BX pAMG33 (Amgen ;Thousand
Oaks, CA)) HHIIRRHI M Py DIRZ BRI 5 b o R FAK pAMG33 &A%+ DI %L R-100 & Hilkd
RNEEER lac Bl AR = HUE IR . RIEE0MK pET30 45 pBR322 177 A ¥ 52 il L A5
BFATT BB F RIS E RIS . BRI IR pAMG33 IR R 4 5y, (H AR I pET30 72
SR RER) e R . PRI, S FRE A TR ) K 2 2 R 1 ST AE pET30 Hr 2k, SR i ik
e ARk I P 7% 22 pAMG33 FH Tty 4,
[0223]  {# FGF21 /¥ 7| 7E & 4 40.651u L dH,0.6 0 L Pfulltra 11 & BV 22 1 ¥ (10x) .
1. 25w LANTP Mix (40mM—4x 10mM) \0. 1 1 LAEEHR (100ng/mL) 1w L5141 (10w M) (1 u LG4
2(10u M) A1 1 v LPfuUltra IT Efi4 HSDNA B4 (Stratagene ;La Jolla,CA) [ MR A
Yy G § RN AN T AE 95°C R A 2 a3 Bh s BEE T REE I RR P AE 95°C T 20
P 60°C 20 F28h (BRHRIEMIRZEHSL 1°C ) FT72°C 15 #h8P 10 IRTEH ;5 &0 T2
TFEWIAE 94°C T 20 FbAh.55°C 20 FBAPAN 72°C 15 A4 20 RO (83 72°C 3 40 kh. 1
P4 BR 1 S DA% BRI Nde I \Dpnl A1 EcoRI V4L, 5 & 1E WE MK IER:, RGHAL B2
Afarh.
[0224]  SCjtfs] 2
[0225]  MA4H B2k FGF21 HR
[0226]  7EF 41 SE it 9] H , 78 41 3R I8 R G RIS % AP FGR21 8R 1, AR B 2R Y FGF21 £
IR FGF21 22 JIRFGF21 SRR FGF21 Bl 80 o 78 T PR IR 1) 3Rk 2 5 , FOF21 2
1 $ ARSIt ) i T v aiAb, BRAE A U
[0227] g T NGH B AL PR 4liqh e BF AR B FGR21 £ JIK 0 FGF21 £ IR FGR21 5848 1k,
X (double—washed) fLE P& (DWIB) 765 A EhBRIWIFI DTT/Tris 2% ¥l 1 MG %5 2% o
(ol 8.5) FIEW, SRJGTEEIRE TIRE 1 /DI, KR SIS A IR RS 2 e
B ER R DRI K P T B 2l (pH 9. 5) 1, RIS AE 5°CTHIRA 24 /b (Z W1 Clarke,
1998, Curr. Opin. Biotechnol. 9 :157-63 ;Mannall %%, 2007, Biotechnol. Bioeng. 97 :
1523-34 ;Rudolph 25,1997, ” Folding proteins, ” Protein Function :A Practical
Approach (Creighton ¥4, New York, IRLPress)57-99 ;UL & Tshibashi 2%, 2005, Protein
Expr. Purif. 42 :1-6) .
[0228]  {EMEVEFIFIT S )G, FHEASWE 0. 45 kit pegs it ig. RFHHEITE 5 I
10kD #k B 4>+ = Pall Omega &ifE 20psi WIESIEH (TMP) R4 22 10 £, I 3 FEAA
fK) 20mM Tris (pH 8.0) 7F 20psi ] TMP R k.
[0229] AKX )5 A8 HH Q BIE M 8 I (Sepharose) HP W JIE X P35 A i b AT 1 & 748 #t (AEX)
JEHE. LA 0-250mM NaCl/20mM Tris HJZH B AL pH 8. 0.5°C Middt. WEfH U518
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SDS-PAGE 73 #1 J5 & FF -

[0230] 4R A FH 4% 35 Bt i B o Je HP % JIR X ABX SR 08 & 40 384T 8 K AH B4R 2 BTk
(HIC) o £ pH 8.0 MEAEEE T, 8 E 5T FH S i 2 MERE BE IR 0. TM-OM At B A e i o VEAELIAL
43183 SDS-PAGE (Laemmli, 1970, Nature 227 :680-85) 3+ #71/5 & 3.

[0231] ¥ HIC & FF-4H 10kD # 7> 15 Pall Omega 0. 2m° £17F 20psi ) TMP Fik4s &
Tmg/mLo 7E 20psi [ TMP T, W45 H 5 AL AR 10mM KPO,.5% LLZLEE (pH 8. 0) 12UE, #
[ WK AT A WA BE i Sme/mL o 5 » [V VRIE I Pall mini—Kleenpac 0.2 1M Posidyne i
[0232] 4 T MZH A 4 h a4 FGF21 B4 & 11 F1 FGF21 Bl & 28748 1k 85 1, 14 Uk
BALE AR (DWIB) 725 A EERMUR DTT/Tris S8 il HI 3 H it (pH 8.5) P 1%, SR
JEEEE TIRE 1 /ANE B R AW IS A IR RS 2R 21 e 2 8 F0 2k 1R I e 1 7 97
B (pH 9.5) W1, 8RJG7E 5°C FIRA 24 /M (2 WA Clarke, 1998, Curr. Opin.
Biotechnol. 9 :157-63 ;Mannall %%,2007, Biotechnol. Bioeng. 97 :1523-34 ;Rudolph %%,
1997, ”Folding proteins, ”Protein Function :APractical Approach(Creighton %,
New York, IRL Press)57-99 ;UL & Tshibashi Z&, 2005, Protein Expr. Purif. 42 :1-6)
[0233]  FEMGHSFITITE )G, A 10D BN, IR-AYH 5 AFUR 20mM Tris(pH 8. 0)
M. FH 50% SR IENT 4TS pH 22 5. 0, R S5 75 4K T ES.L 30 73 BPiEi5 .

[0234] 4K J5 1 A Q B i B o e HP W i, X 96098 A 5 3R AT B B A AT i (AEX) JE BT
. {6 pH 8.0.5°C N, {# 0-250mM NaCl/20mM Tris [I2E 1 ShBh At AE . AR 340 i i
SDS-PAGE (Laemm1i, 1970, Nature 227 :680-85) 4347 )5 & 3f o

[0235] 4R J5 A5 FH AR T B i 0 gt Jss HP B i, X ABX Y6 Jd & I 1EAT i K AH B4R H E M i
(HIC) o 7E pH 8. 0 FREEELAE T, 2 5 fdr A afs gk e PR 2 1) 0. 6M—OM ARl R B E M o UERRLYAL
4yt SDS-PAGE 23 1 Ja 4 3t

[0236] {EHIC Z 35, R )G A FEY FH 60 AR B 10mM Tris 2. 2% #EHE. 3. 3% (L A4
(pH 8.5) FE M. 4 H jumbosep ¥fi&E Mt & IE Wk 45 2 dmg/mL. 5 &, ¥ W IE i Pall
mini-Kleenpac 0.2uM Posidyne it &,

[0237]  SCjtfs] 3

[0238]  #kfH FGF21 5 [ [ il 85 ik

[0239] & HE IR A AIE R BF AR Y FGR21 FRIXHART PCR ¥ 3Gk il % 3K 3 o B 41 (1) i 5
7 FGF21 SR A (EFAER FGR21 RIAER IR WAL i) 1) .

[0240] £ 3

[0241]  FGF21 #k%

RAR | BEKREHK
AA
[0242] : C A%
1-180
1-179 2
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1-178 3
1-177 4
1-176 5
1-175 6
1-174 7
1-173 8
1-172 9
1-171 | 10
1-169 12
1-168 13
1-167 14
1-166 15
1-165 16
1-164 17
1-160 21
1-156 25
1-152 29
f024s] 1-149 32
1-113 68
N 3% 842

2-181 1
3-181 2
4-181 3
- 5-181 4
6-181 5
7-181 6
8-181 7
9-181 8
C s fa N B AL
5-174 11
7-172 17
9-169 20
9-149 40
15-169 26
15-149 46
15-113 82

[0244] s AHXF T H# FGR21 £ Ik
[0245]  fdHH HA S5V (SEEIE ) B (2N ) 1 3D AT U7 X R J48
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FY R Z0 ) 5 10K Tl 4 KT FGR21 d AR . T IR 2R 908 S B 5 | e 24 16 A%
FER I B 7 5 LML B8 =) B AIE BF , RIS SR L oA B 7 B S8 AR AR

[0246]  {FHIFR 4 Fro5 |49, il & G ) 1 ek FGR21 A4k, HAE Rl h FGF21 J741) 1
Pr i R A S R AR A5 ) FGR21 2R (B 2-181 548 1K ) .

[0247] %4

[0248] % B MR FGR21 S4B 1K) PCR 514

SEQ

HE B2l ID NO:
[0249] # S | 5-GGAGATATACATATGCCAATTCCAGATTCTTCTCCATTATT-3' | 7
B L | 5-CATATGTATATCTCCTTCTTAAAGTTAAACAAAA-3' 8

[0250] 3K 4 P 5 |l an F B s i 2 2 BR A BE Rk 2, FLrp R 741 (SEQ ID NO :10)

S N I VAR 20 IR 1K FGR21 Z2 IR — 7, 35 — e 4 o0 X514 (SEQ 1D NO :7),

H =I5 (SEQ ID NO =11l 12) & FGF21 FRIXMERAIIEL 7, 28 TP =2 [ L5 19

(SEQ 1D NO :9) :

[0251] MetHisProlleProAspSerSerProleu

[0252] 5 ' —GGAGATATACATATG———CCAATTCCAGATTCTTCTCCATTATTTTTTGTTTAACTTTAAGAAG

GAGATATACATATGCATCCAATTCCAGATTCTTCTCCATTATTAAAACAAATTGAAATTCTTCCTCTATATGTATAC

GTAGGTTAAGGTCTAAGAAGAGGTAATAAAAAACAAATTGAAATTCTTCCTCTATATGTATAC-5'

[0253]  BEAS bR A SEHEM] 1 AR ¥ PCR 4% 1) 400 FOP21 S M1k 38 H

PR Y DI AZ R DpnT Y54k, SR 5 oAb 1k N B2 A5 A e o XE AT e B UEAT T 30 e LAGIE 5K

PR G WA R 1%

[0254] 18 i H 4% B9 F 2 #Kk B FGF21 &8 [ M M) 22 /& % 4k 8¢ 52 25 BL21 (DE3) B,

BL21Star (Invitrogen ;Carlsbad, CA) 401, K4 IA#E 4 FGF21 85 478 7 40 0 g/mL

B2 B By P AR E A FRIE A N AE KSR, ik H RS, A R Z )5,

0. 4mM IPTG %S, BTG, WL B0 18-20 /PNILER FGR21 58481k,

[0255] St 4

[0256]  #k%H FGF21 & (i E M

[0257]  7E ELK— %5 G Z B AR SN e v b i AT 1 5256, DL e R FF Y A2 8 FGR21 ¥ 4 1 8

B FGF21 B2 . £ 5 MEHE T BT3RS A04E N 3 C 3t AR N S A C i 95 i EL A 48  1) FGR21

HEMGE R ATHEAN 2937 B MRS HAT T ELK- HOL R AR 2, Hoh 2937 40

i ERIE B-klotho MIHOLREEI P> F IR, XL AL 5 H 9% GALA-ELKL I

5xUAS-Luc [JJF41), & —Fi & 5 A Gald 5647 A 5 DL S )+ IR Bh 32O R Bk

F9rF. B-klotho & FGF21 H T-H0& L FGF SZ AT T NS 5 5 T BT L (R 3L [F] 52 44,

H b F 3 Erk R ELK SRR AL . 55 G ER BN PRS2 IR 40 Erk/ELKL I3, W T 1Rl

A R I E FGF21 351

[0258] LA 293T 4 Mo AEAS R FE [ B AL A FGF21 B FGF21 SRR 2 IRAFAEIN 15 9% 6

/NI, SRBEAT ELK- %5 06 2 B 2 1%, R 5 W 7€ 40 M AR e ot R R TE . 1B 1A-1B 3R

7~ FGF21 #0248 4K 7-181 F1 8—-181 ( & 1A) FI1 FGF21 k40 58451 1-172,1-171.1-169 FI

1-164 ( & 1B) I ELK- G 2= MG PRI e 45 K o 7 ELK- 350 S B 2 V243 21 i & FGF21
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05 248 1K 3-181.4-181.5-181.7-181.8-181,1-180, 1178, 1-177.1-176,1-175, 1-174,
1-173,1-172,9-181 F1 1-149 &6 WK 2,
[0259]  Hf FGF21 AR (A2 Jik 5 By A M POR21 bt AT T Lo, B BFAE AL FGP21 Tk

25 /b 50 %6 THALKI 548 R 0 A R 36 2K FGR21 3 M, 76K 5 ksl “+7,

[0260] X5
[0261]  #k%H FGF21 & A AR4MI & v
C s A4
RAEBMARL K & PE(H-)

1-180 93.2% +
1-178 95.0%
1-177 112.0% +
1-176 104.8% +
1-174 104.6% +
1-173 96.1% +
1-172 97.5% +
1-171 113.0% +
1-169 84.9% +

[0262] 1-167 20% -
1-166 20% -
1-165 10% -

N #% A48
BRI EE: 8 &)

2-181 112.5% +
3-181 130.3% +
4-181 117.0% +
5-181 119.6% +
7-181 74.2% +
8-181 24.9%
9-181 12.5% -

[0263] ISR UL, 3K 5 TR AL 25 AR BT, 14 AN BCE 2 NS RVREE Y Comsk 2k (RIH
REEIRYRAL 1-167 FI TR 4L ) C w2 FGF21 851 ) B T FGP21 g T. 7
Ah, 3 5 R TABUHE LN IR R TR N un i (B 2 2R R iR 2 8-181 PR AU I 8L 1R
MR N s FGR21 8511 ) MR T FGR21 By3E It FFAS N BRI 2, 76 ELK- 25 6 255
Mgy, KIERA 814 MRFEM N B R A 12 Pk 32 MRFEER C sl H 8 PerR21

HABRZ I,

[0264] 553K 5 Pl —E0 HA 7 LU R a2k MR EE R N sl 1 0 FGR21 2 ik
ARSI TT S0 [RIFES 13 AL N REERRARFE I C sl H O FOF21 22 iR A 5

RS 7 5o
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[0265]  SCJEfd) 5

[0266] % FGF21 £ [ ¥4k P i

[0267]  FGF21 HAT 2R A= 1, ALFE BRAR B 5 i 25 L T aih =155 sl IH ] e 7K - 1 e
R AR TR BTG 25 P Y 5 R B VY AR B B R UK . IR U FOF21 2 IR N
B 24K HT ob/ob /N, BE— 2540 M T R FGF21 £ K440 Iy FGR21 3 M, JF I & 45 e
FGF21 2 Ik B AR LA T BE 7 o S A5 900 52 A PGF21 22 kv 5 3] 8 Ji#2 ob/ob /M il (Jackson
Laboratory) WM PN, 25— R3S 5 I AN R B 1) A, 480 4033 5 5 0 /B 6 /NB 24 /NBF 72
INESFL 120 ZNEEFRT 168 /NI SREUMAE . FH OneTouch MK+l (LifeScan, Inc. Milpitas, CA)
D5E T IR KT, 25 5 ARG T2 Mol O (BRI 0 B ) M2k 5 2 b kos o

[0268]  — I SEHG R 45 R LI 3, HLR RV S FGF21 8k 5878 14 8-181 1 9-181 (1) /8 [ o
R0 P I B o 2 S0 R P AL S IR IR TR L 8-181 HIUE FGR21 @4 8% A B TR py i b
BEARTE PR, AR M LETE ST IS 3 /NHAEAT 6 /NE, 3 PERSAR T 25 A2 L FGR21 (1935 7 , 1H 2 A 2
SEMRFR AL 9-181 AU FGF21 @& 8r L e RiEPE. TR, # FGR21 £ IRy 43 M 3k
BH, MG FGR2IN ik 22 2 7 N EEERA SN Z o T AEWENE (SR Bl &
RS o3 HT2 B A# FGR21 (9] N 3k 2% 7 A2 IR AT RS 1% ) o

[0269]  FEARANHIA I E A, HIREE I N I R 11) FGF21 Z2 ik (44 FGF218-181) 13
B A [F) 45 v AR 5 e 15 5 % S 1) FGF21 5 B —klotho I FGF 5244 [ AH B F SR A%
B ARHE, FGF21 E 8 3L [A 5244 B —klotho Fll FGF 5244 (FGFR) ) 2K B &54),iX 5]
R T AIEEARBIENE 5% SHEK. BRI, FGF21 I N ¥ 2 5 FGFR [ 45 & HNEL,
Il FGF21 [¥) C ¥ A2 B —klotho AHEAEFH TN (Yie %, 2009FEBSLett. 583 :19-24) . 7E
AL [EZ A B ~klotho i & FRIE, FGFR LLIEH /K V-RIEN 293 B4 -p k(T T ELK- 2
SR RSMINEVE . FGER [RBAHNT T B —klotho HIEEAE, K, 293 41+ B —klotho 5
FGFR 2 LU AN A2 AR TR 1), H ] B8 5% W 52 A6 526 W TV 1 S o 5 IR G A4 25 5 F FGER IR 4K o
293 TRAM R GALLST X N S U 1K) FGF21 22 JIR B AR0RK, ERLH A 31 LA 52 00 N s ek 5848 A4 (451
W FGF218-181) KREVEMEMISE K. Rk, 7RI 2 BRI N sl il FGR21 S8R A2 5 IR e if
A=A FGR21 35 N, 7044 P I 2 v 7 1% FGR21 S8 AR A fRE MR A R4 e 2 MR PRI, 5 % B
ARG HA 8 MR IFEFFEFE LT N i i # PeR21 £ ik,

[0270]  SEJf5] 6

[0271]  #RJH FGR21 B8 A E s IR ik

[0272] PRl & AR Fe JR a6k S K 8 A IR 2123 35, B DL 28 7 A 5 A
JH FGR21 Z kR & A AT T 8. il SORing ( £ B 14 (55 KI8T 42 ) PCR Hi ™
A FGR21 P44 T 3 6 BT A FCR21 @& B . Hil#% 7 FGR21 Bl E AR A
S PEER R 1gGl JEEI Fe #B4> (SEQ 1D NO :13) 5 FGF21 FE A N i sk C sdla o

[0273] (6

[0274]  #%%H FGF21 &8 E
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RAMAL FefpE | #%
C AL

[0275] 1-178 -NH, 15
1-175 -NH, 14
1-175 -COOH 15
1-171 -NH, 15
T-171 “COOH | 15
1-170 -COOH 15

N 3% A 42
5-181 -NH, 15
5-181 -COOH 15
7-181 -NH, 15
7-181 -COOH 15
C #%f= N AL

5-175 -NH, 15
5-175 -COOH 15
5-171 -NH, 15
5-171 -COOH 15
6-170 -COOH 15
7-178 -COOH 35
7-175 -NH, 15
7-175 -COOH 15
7-174 -COOH 35
7-172 -COOH 35
7-171 -NH, 15
7-171 -COOH 35
7-171 -COOH 15

[0276]

[0277] A AHE, ZEAC LR AISCHtif | b Bl 1) B B 2% A, 4 — R B IK =37 8 S v o
Hil4& 7 FGF21 & 8 AR F (L AGgmo AR FOP21 fA Br A A ) o 7658 — O,
BTG 10X A=A 5 Nde T SelEAL i Fe DONHRESK P AN P81 o FE58 — B, it 514
XA S A B M BB AR 2 FGR21 Zah P I B #B 72 A1 EcoRT SelEAL M KIPA. eda, 4E
F= IO, W T G IR TSR A N I P H . A Fe-FGR211-181

(RGBT | AL R 7
[0278] %7

[0279]  F Tl 7~ 1 FGF21 filrs & A EEAA 1) PCR 514
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[0280] | SEQ
51% | A3 ' ID NO:
B AL 1
# S_ | S-AGGAGGAATAACATATGGACAAAACTCACACATG-3' 14
AL | 9-GGATCCACCACCACCGCTACCAC-3' 15
B2
# X | 5-GGTGGTGGTGGATCCCATCCAATTCCAGATTCTTCTCCA-3' | 16
A | 5-TAGTGAGCTCGAATTCTTAGGAAGCGTAGCTGG-3' 17
B3
% S_ | 5-AGGAGGAATAACATATGGACAAAACTCACACATG-3' 14
E L | 5-TAGTGAGCTCGAATTCITAGGAAGCGTAGCTGG-3' 17
[0281]

[0282]  F#& S MIRT 40 I BR il M 3 DIR% B2 1 NdeT 1 EcoRT JH 4k, 5 pET30 S ARER:, 8
Ja iR IR R o RIS S AT T I DOIE SEANEAE I G A R R
[0283]  Sjtfs] 7
[0284]  #kfH FGF21 g & 8 (A AR P IE T
[0285]  #i4% T AU E 5 Fe JEpRl& (I8 FGR21 R Bl & & A, JFE 7R piatt. @
i TgG1Fe 73 ¥ 5 FGF21 Hr I N i BY C i il -6 T2 B SR — T 2527 91) >R il 5 ek R FGR21
FAEE. BT IX 2 N oAl C s, {8 Fe 730+ 5 FGF21 8 A1) N diifli A (1) FGF21
Rl B PR Fe-FGF21, Hor Fe 435 FGF21 2 I C sl A M EL & 8 AR A FGF21-Fe.
[0286]  FGF21 AT Z R MG 1, A0FE BRAR B 5 i 55 L T aih =55 sl IH ] e 7K - 1 e
I3 P L 5 B A e B T o e RV R B R R R M. O T PRI MR N FGFR21 W,
FGF21 £ ik FGF21 S48k 2 JIKFH FGF21 il & 2 K5 | NI 5 Z2HKHT ob/ob /N EL AT, F e H
R FGF21 25 (A PR MR KT IR BE 7o A0 52 1) FGR21 £ K\ FGF21 RAFAR L Ik 5k FGF21
Rl 22 KT 56 31 8 Ji1% ob/ob /NER, (JacksonLaboratory) FEME P, 76— IR 5 5 AN [A]
8] A, 0 AEVE S I O /NI L6 /N L 24 /NI 72 ZNEE L 120 ZNEEAT 168 /N, SRECMAE .
OneTouch MAE T (LifeScan, Inc.Milpitas, CA) I 5E MLAE K, 45 5 R A X T 46 Rk K
SEOCRIO B ) (IR AL 4 EE R
[0287]  — IS0 45 SR LI 4, X B SRR FEVE S PBS X R A& s AR R R AL 1-181 [ Y
A2 A Fe-FGR21 % Bl f, 3 20 2 IR R AL 5-181 B 7-181 W # 4 Fe-FGF21 filA 8 A 1/ i
HOULEE B 1) IMBE AR AT 43 o TSI R B, A B SRR IR R A 5-181 B 7-181 A
Fe-FGF21 filiG 2 1 R IE FRAR RS Pt AL FAEVE S )5 6 /NI BF AR Fe-FGF21 IFE ko R,
A FCP21 2 KA P 43 BT 2 B, MSEEA FGR21 1) N 3Bl 26 48 &2 6 D JE 8 A2 j i 4y
TS SR, RN 0 H B2 0, R E FGR21 22 JOR AR LB (1) B8 7 FAAR, I8l 7K SF 78
TS G 24 /NI [RIRIEESe (FHEFAZAY FGR21 1 BIZRMIZE R ) o RILATE K14 Py s M2 FGR21
(V)8 1 B B AR A 45 R IE st fs) 8w BTl (19— 4%
[0288] TSI 45 R WL 5, 1% IR IRAEVE ST PBS X AL B s SRR 1-181 ()Y
AR FGR21-Fe X MR VAL & FR 3L 1-175 kA FOR21-Fe filt & Al S & IL Mk 1-171
(K Fe-PGR21 28 1 /)y B A 00 22 28] () i B A T84k 7 0 e o TS0 38 0, A3 R IR
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Bk 1-181 (KB A8 FGF21-Fe HLAT FF 4 10 i 25 0 FRAK S 1, S B ST Ja 24 /DI —120 /)y
N B 1) N IR 7K PR 2T 30% o AL S SR IR VR S 1-171 B Fe-FGF21 & (1 BAT LY
MBEFEARVEPE, SO ARG 72 NSRS o AR, DT 82 3075 1t 55 B A2 2 FGF21-Fe i)
TEMEME . S EREE 1-175 (KR PGF21-Fe Fltd B A8 7R P BRARC I B Oy T 9% v
[0289] S IRISR U, A ST T AT S 50 R B, BLAAT N o 4B (1) 4B FGR21 il 2 1 1 Ik
BRARK VS ME 2R AL B A2 29 PGR21 A 8 1 140 I8 B P, B Ab, Horb Fe 43 7 5 FGR21
HE RN i flA A FGR21 @ilG 81 g PR B Horb Fe 4y v 5 00 FGF21 81 11K C Imfil
HIIREE R AR,
[0290]  SCjifs] 8
[0201]  MUELFI[] FGE21 [ P PR
[0202]  FH FGF21Fc fili& 8 A AR B RO FCF21 FEARREAT T MEE, IE Q=L tafs] 7 o fr s
R —FE. RN 2B I8, A FGR21 F PR3l W Fk iy B 26/ iUh B
21 /N AR BRI, O T 9B K FGR21 (12438, ¥ Fe J741 5 FGR21 2 Ik N S
B¢ Cumifili o AR, Fe X [ Bl-Goik se et et 28 3 inl @, (oG o Fe 741 5 FGR21 2 ik
(¥ N ik C vl & RS B (Rl Fe-FGR21 &4, B H A Fe J7 41 5 el FGF21 11
N G ) AN HA B A A DA [ R IRAE ob/ob /)y A ORH IR FEAVE PR i 24 /)
o kel 4 Fros, fEEEST S 6 /N, Fe-FGR21 filG a8 E PR M /KPR 2y 30-40% , M1 24
ANE AR N O (51 11 B2 )
[0203]  ifi J 0P HF A2 2 FGF21 1188 B PR IEAT T F9T, B Fe-FGF21 il 8 AR N TS 1t
(R PRIE A 2 2 FGR21 AR N PRI 45 R o 1 W B A 3 SUIR IR 70 14 N AR 005 PR Fh kG 5 |
(R (A 38055 1 IR SRR AR AN R MR 1% 73 7 B¥A T & . PR, Bt 22 30 1) FGF21Fc
Rl 2 1 ) R 3 SO AR Y FGF21 28 [ I B A RO A TN P TX S BR AR ) FGF21 SEAZAR IR
[0294] N T W 5E BAARAT 5, XSEAEZE HETE CHTB6 /)N BT SR AN [] Hs) ) ﬁﬂ%%ﬂﬁ’ﬂﬂi“iﬁ!/&
FGF21 F1 FGF21Fc @A 8 AT T LC-MS 43 #7F0 Edman JUJ7 . Edman 354 B) T & /2
B N g A2 5 R C sl AT T FEA# . 24 Fe 7411 5 N FGF21 1 N Sl A1, IR Mﬁ
KA A D TR FGR21 B0 R FEBFR L 151 A1 152 2 [8) DL S B AL BRI HL 171 F1 172
Z IR EE b (_EaRpRIESn 5 USSR FOF21 Fe 8 h Jkal, A RGE & B A Fe 37y ) » &
PR SR AL 1T1-172 IR, BE 5 1F 151-152 FRAERRMR. 18 171-172 F I FRAR LT
SRR IR, 75 TR B E . 24 Fe [7 415 FGR21 1) C il & B, A IR A A 2B
FERIEMRIE 4 F1 5 2 0] @ FERRILIE 20 F1 21 22 TB) A ke o b P b sz ad i 25 32,
T 5E Fe RFIER4 5 Fe 41 ABUT (K] FGF21 FER IRIER 4 S 8 B fidt . A sirh, x84
A FGF21 M Fe-FGF21 filté 88 H AR W B AFEAT 11— 20 (0 i o IXESRIFITIESE, TR 2 2RI
BRI 171-172 1 FGR21 YIFIAL mAEME 2 3= B B A o, EAZ PR AR AT e 7E BRI R KK
Z I RSF I o
[0295] St 9
[0296] FGF21 5 H A H LN IE:
[0297] ﬁk%%(ﬂ“ﬁ?ﬂiigmﬁ Ewkﬁﬁ«ﬁ PE AL 5 R B A2 B PGF21 FEHI) AL B, Sk %
18 [ FGF21 SEARMAGE , I ¥ 5 € I 2 ZERR ARG I NI L8y i 2 2RI R LA e
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PRt FGE21 P gl frsy tE CIEWNSEEY] 8 sh TRl i —#+F ) AR &SRR A AL R T
Moy EERL . ISR GINEF AR FOR21 B SRR WK 8, AR MR 8 JU sl
(¥, IF BT EAT HE R, 38 8 s & RIAL B AR 1 i 181 2k R Ak 4H Bl 1) J #4 FGR21

HE T RAEEALE
[0208] %8
[0299]  FGF21 B 5A7
RABRIE | RERRE | RE
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
[0300] 151 Gly Ala, Val
152 Ile 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, Thr, Trp, Tyr
172 Ser Leu, Thr
173 Gln Arg, Glu

[0301]  SZjiEfs] 10

[0302]  Fc-FGF21 Fll FGF21-Fc B&AEIE P 43 M1

[0303] 3 ik 45 /)N Bl S A A 1 5 A6 AS IR ) st i /0N B V0, FF A 2 BTis — i
2 (LC-MS) 43 M I3 , 2RI 2 FGF21Fc fili& 85 1 I R P AR e Tk o HoAkth it 4 10mg/kg Fe (5)
FGF21 (ZE KJAT I (E. coli) HFRIE, % 5Lif9) 2 Frd 773244k ) 8 FGF21 (3) Fe (7EMf FL3)
Va0 o R, B ARV VA A ) BN RUEIE N . AN RRAETE ST S 6 /N 24 /A
A8 /NI B/ U (3R 9) , AR B 8 AT BEPIHIGANE A9 (Roche Diagnostics) FilAb#E
[¥) EDTA & o AR SR AE 12, 000g T 250 10 /38p B k. FHPTA —Fe BUTEHEM AR M I
PSRRI Ai L FGR21 811 .

[0304] %9
[0305] FGF21 #£ 5%
[0306]

FEdh | STRER | fhii
D6 Fe-FGF21 6 /INH
D24 Fe-FGF21 24 /N
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D48 Fe-FGF21 48 /N
E6 FGF21-Fc 6 ZINE

E24 FGF21-Fc 24 /NI
E48 FGF21-Fc 48 /N

[0307] PRI LC-MS 73 SR MAALFE i BT, X Fe—FGR21 M FGF21-Fe R AR BT T
IHTE RS . A BRG] = [2- R OEE 1 Bk (TCEP) B JREANE . Tl id LC-MS ¢
H ACE cyano 0.3mm x 30cm FEFATIHEWE S 22 LCQ Classic &P CR 3 ik IR
AARIEJZBRHE o T30 JEURE i 25 B SEIE T, AL G AE LC-MS 23 B BinRE 2% A AL A i
L

[0308]  WEEFIAIIEIR Fe (5) FGP21 ARvfE AL D6.D24 il DAS () 5 & WL 6A-6D. WEZH
[RI3AJ5 FGF21 (3) Fe ARAERNIFE ) E6.E24 1 E48 F i WK TA-7D. Lo hrufe 5 ARE S vk
HHVRREAT Edman I AAIESEIE 1T LC-MS I 52 ¥ 88 P15 Ay BUT N 3 o R vEE S ATAE i 1) LC-MS
T EER IR 10,

[0309] Z£ 10

[0310]  LC-MS 73 #frés RN A B

TE
FGF21 # % EERNMNRE RE | N2
Fo(5)FGF21 #74 & | 45,339 Da 1-414 | &
[ D6 45,338 Da 1-414 | 2
44,317 Da 1-404
D24 44,321 Da 1-404 | 2
D48 44,327 Da 1-404 | 2
42,356 Da ?
FGF21(3)Fc #7 £ & | 46,408 Da (4 4k, GOF) | 1-410 | &
o3t 44,964 Da (3E#& £40) 1-410.
E6 45,963 Da (#2 4k, GOF) | 5-410 | &
44,516 Da (3E4E £ 1%) 5-410
E24 45,963 Da (#2 24k, GOF) | 5410 | &
44,526 Da (4B A A) | 5410
44,130 Da (#8 %4k, GOF) | 21410
E48 45,984 Da 54107 | &
44,130 Da 21-410 |
44,022 Da ?

[0312] 3% 10 "R, BT BUSKANSEALAT St B IA X 6 /1N i A1 s SO PR P H) P A
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FEER 24 /NI IS, Fe-FGR21 [ 32 B =4 i fH 2 JE IR A 1-404 4y v B, iX B AZET D A
EFEf . R0, 76 B AR, FGR21-Fe [ RBP4 & R MR Ik 5-410 R A . &
T IR P R 2 1, Bl B 1 FGR21 3543 LU 8 (BN Fe #4) 55 5 1k B Akt o

[0313] ;Uiﬂjfﬁl] 11

[0314] iE i U ; &

[0315] %’“TIF)TJE?&,LQ PCR %ri-i%éﬂ” FGF21 FRIBHE M, il &5 T3 11 (1 h5
FGF21 SRR /R (BFAEAY FOF21 RIXZ AR IA R WL 1) o IXLesZI0 1) B /27
A B BRI DU A B K2 A5 1K) FGR21 SEAR 1k

[0316] F 11

[0317]  REMMEDIME FCF21 RAZ A

[0318]
RAZ (s) Fe ek
R191
R191 ~COOH 15
R19K
R19K ~COOH 15
R19Q
R19Q ~COOH 15
R19K, Y20H
R19K, Y20H ~COOH 15
R19K, L211
R19K, L211 ~COOH 15
R19K, Y20H, L211
R19K, Y20H, L211 ~COOH 15
Y20F
Y20F ~COOH 15
Y20H
Y20H ~COOH 15
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in P
Y20L
Y20L —-COOH 15
Y20H, L211
Y20H, L211 —-COOH 15
L21T
L21T —COOH 15
L21F
L21F —COOH 15
L21V
L21V —COOH 15
L21Y
L21Y —-COOH 15
Y22F
Y22F —COOH 15
Y221
Y221 —COOH 15
Y22v
Y22v —COOH 15
P150A
P150A —NH, 15
P150R —NH, 15
P150A, G151A
P1504A, G151A -NH, 15

P150A, 1152V
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in P
P150A, 1152V -NH, 15
P150A, G151A, 1152V
P150A, G151A, T152V —-NH, 15
G151A
G151A —NH, 15
G151V
G151V —NH, 15
G151A, 1152V
G151A, 1152V —NH, 15
T152F
T152F -NH, 15
T152H
1152H -NH, 15
1152L
1152L —-NH, 15
1152V
G170A
G170A —NH, 15
G170C
G170C —NH, 15
G170D
G170D —-NH, 15
G170E
G170E -NH, 15
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GL70N
GL70N “NH, 15
G170P
G170P “NH, 15
G170Q
G170Q “NH, 15
G170S
G170S “NH, 15
GL70E, P171A
GL70E, P171A “NH, 15
GL70E, S172L
GL70E, S172L “NH, G
GL70E, P171A, S172L
GL70E, P171A, S172L “NH, 15
PI71A
PI7IA NI, 15
PI7IC NI, 15
PL71D NI, 15
PI7IE NH, 15
PI71G “NH, 15
PL71H “NH, 15
PI7IK N, 15
PL7IN “NH, 15
PI71Q “NH, 15
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P171S NH, 15
PL71T NH, 15
PL71W “NH, 15
P171Y “NH, 15

P171A, S172L

P171A, S172L —NH, 15
S172L —NH, 15
S172T
S172T —NH, 15
Q173E
Q173E -NH, 15
Q173R
Q173R -NH, 15
[0319]
[0320]
[0321]

[0322] AT H HA SRR EM T (BT ) B BRI U X R 75101 5]
V), Kl 2§ FOF21 S8R R EAR . FH T 2Ry 3 e NI 5 [ i3 b 2y 15 MZ IR I B )7
LA G 7= Y) B IR, B REAN AR I I By i 7 2 1K 5828 14

[0323] fFHHE 12 P HTRE|Y, Hl44mbd 170 A7 A B Z BRI E A R B 2 IRk 5
[¥) FGF21 5872 & (B G170E 724K ) HI7nfol 1tk ) FGF21 SRR R 1k

[0324] £ 12

[0325]  fh4& Mk FGF21 S8AR1A K] PCR 54

SEQ
HE B2 : ID NO:

[0326] % X_ | 5-ATGGTGGAACCTTCCCAGGGCCGAAGC-3' 18
"E 3L | 5-GGAAGGTTCCACCATGCTCAGAGGGTCCGA-3' | 19

[0327] 3K 12 WP Fron g |l A4 T B s 5 1 A A R e B B H = vk 2, b B

[KIE5) 5 X514 (SEQ ID NO :18), 55 — A% =¥ 41 (SEQ ID NO :20 il 22) J& FGF21 K1k

FRRARITER 40, S5 0U 7 412 ) L5 14 (SEQ 1D NO :21) -

[0328] 5 ' —ATGGTGGAACCTTCCCAGGGCCGAAGCCTCCTCGGACCCTCTGAGCATGGTGGGACCTTCCCAG
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GGCCGAAGCCCCAGAGGAGCCTGGGAGACTCGTACCACCCTGGAAGGGTCCCGGCT TCEGGGTAGCCTGGGAGACTC
GTACCACCITGGAAGG-5'

[0320]  FEA RA SRR 1 A HER I PCR 4146 FGR21 S84 (AR Ak, 18 7= 4 I B
i N DI RZ BRI Dpn WAL, 2R )5 4 AL 2 B 5 40 i o 00 13 21 1) S I 34T I e AIE SEANAF
TSR A WA kS 1% o Fe-FGF21 Fll FGF21-Fe FllA 8 % AR SOk 773 (s iitidfsl 6)
o

[0330] 1@ i H 4n 65 HF o R L AWM O R % b K %2 & BL21(DE3) B
BL21Star (Invitrogen ;Carlsbad, CA) 401, fif FGF21 5848 A %KL, EANFE T 400 g/mL F
AE 2= TB B2 i i A R E A BRI A A KA R H BREA, EE R S5,
0. 4mM TPTG 5% . 7E5 TG, Wi B0 18-20 /NI ER FGR21 S8R K £ JIK

[0331] M4 T FGF21 587 PR LA PN Sz IR itk o 72 E B A ZUHA R G4 MHC) 11 2845
A A BRI TR B mON S AR A N o XA BAE AR TR E B
SR PR BCGAET T 482 Ao F T AR AE T MHCTT 2840+ 1 45 & A s, BRI 000 2
Bt B 5 — RYEE N EAL IR &5 6 1R 27412 T BET . IRIE TS H PR eI T
THEALRE, T HP0E 25 2 S 2 R T AU IR MHC TT 28 b A4 45 1) B RO Sz i 52 1)
W 7. N TEPITOPE v S HUFE -l 8y 8 FGF21 AR MR I sl R AL 2 B W AR 2 A G
PR ME T 400, ARYEAT % FCF21 AR AR IR 2 M 85 1 5 91 1K) 43 B, T 5828 1 e — i
e B R

[0332]  SEjEfs] 12

[0333]  $LJPAIXE FGF21 PAA )4

[0334] 24 T #fisEAE Fe 7 HIHF1 FGF21 JP 4 2 [MAF AR AC I 2 2 1R Sk 2 15 52 ) FGF21 B
filt, 285 /N B 5 Horb Fe [X 5 FOF21 R34 15 AN e dE 4k (41 GGGGGSGGGSGGGGS (SEQ
ID NO :23)) 43t FGF21 fil & [, 76 AN R 8] s Fh /S SRR, 285 LC-MS 23 #7 i « B
AHBE, LL 23mg/keg 25/ BRTESS Fe (15) FGF21 5K FGF21 (15) Fe (13 A KFF i ) , 78 6 /Nt
24 /NI A8 /NI b L, AR A BTN —Fe BElaslim e i AT S8 fnadifh o

[0335]  7Eifid LC-MS 3 Hralike 5 i, ¥ Fe (15) FGE21 Hi1 FGF21 (15) Fe 8 A ARUE S 1E N 2
LEBEAT T 40 Hr. B AR HE S A TCEP I8 JR Bk R IGJR . 1l it LC-MS A ACE cyano 0. 3mm x
30cm FERF AL IR 55 2] LCQ Classic BB FRE (S R 20 M7 348 JEURT A I JR bRV S 9 &
FH T3 B i ) 58 AR BB I, RIGAE LC-MS 43 #7 B4 S8 AR ALAE S e IR o

[0336] UL 7E AN [R] B 1) s SR R I8 SR Fe (15) FGR21 A v i FHAH B 1) 23 A4k A
1) )5 0L ] 8A-8D . WL BRI EAS [R] I [R) st X RS IR R FGF21 (15) Fe bR i AAH I [ i Fi
SEAL AR P T R WL 9A-9D . g —LEbRUE SRS SV VAT Edman I8 AIE SE 2R R
N i, FEAA R T 00038 o LC-MS AL EE R F B IRIREAE o Bl it IR i [ LC-MS 43 &5 S i
MR B e ds W& 13,

[0337] £ 13

[0338]  LC-MS 431 &5 AT A Bt
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FGR21 #d& RN IZFEZF | EENEIHR | LK | 2%
| N 32
Fc(15)FGF21 | 46,002 Da 100% 1-424 | 2
KA '
Fc(15)FGF21 | 46,000 Da 65% 1424 | 2
[0339] 6 Bt 44,978 Da 35% 1-414
Fc(15)FGF21 | 44,978 Da 85% 1-414 | 2
24 B 43,022 Da 15% 1-394
Fc(15)FGF21 | 44,976 Da 60% 1414 | 2
48 B 43,019 Da 40% 1-394
FGF21(15)Fc | 45,999 Da 100% 1424 | 2
ok |
FGF21(15)Fc | 45,870 Da 100% 1-423 | =
6 (N B
FGF21(15)Fc | 45,869 Da 40% 1423 | —i&
24 B 45,301 Da 35% 6-423
43,460 Da 25% 22-423
FGF21(15)Fc | 45,870 Da 15% 1423 | —&
48 /NBE 45297 Da 20% 6-423
43,461 Da 65% 22-423
[0340]
[0341] 40K 13 AT, BT A 1) 25 R A A0 B 5 2R 78 3R 1 6 /N B I #1007 0 b 2 B 1) %

fifte FEQBER 24 /BTG, Fe (15) FGR21 [ 32 B 7= 4 & tH a SE IR HE 2L 1-414 (85 % HIFE & ) A
1-394 (15% HIFENR ) LA BE, FGF21 (15) Fe 1) 3= =) & R FE IR pR 2% 1-423 (40 % 11
FERL ) < 6-423 (35 % LR ) AT 22-423 (25 % RS ) AL A BL. %52 UK Fe (15) FGF21
FFGF21 (15) Fe 8 H R DI %] 353 7 WL 10A 1 10B.

[0342]  SZjiEfH] 13
[0343]  JEETIE 1-7 RPUEEEAEE Fe (15) FGE21 Z8745 (A i 44 i T
[0344] LI SCHTIR, FGF21Fc Fl A & 1 1 8 H /K g VBN B T Fe P40 19 5 ), HH

A E A Fe i Ll & 82 A 1 FGR21 s AR e (BRI Fe-FGR21 /@il 82 I N i 38 73 1
FGF21-Fe fl & 8 E I CImh 7> HALE ) o Hln, 28 %52 18 FGF21-Fe [¥] 5 7 F1 21 f7 BL &
Fe-FGF21 [ 151 {7 A1 171 £ AP,

[0345]  ph FaX el ge, RILiAT 7 %8 5w B AIREREPUIE FGF21 SRR I 9T . Fe-FGF21 [
LC-MS 73T 3R BH, 18 N £ 1 g PR A 5 i AR TR S B IR VR I 171-172 2 A, B35 IR S TR TR A
151-152 Z [A)Bffig o JEALPHIT 171 A7 L eg B FEAE, AT B 1BAE 151 47 I PIH), XA RUE
KT 010 2R, Hrh e 161 A7 D) #152 FELIK & SRt SR AR T AE 171 47
HA 5% & A Bet RS, IS B0y IR O NS 5585535248 B —klotho MG
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10 MR, iR SL RS2k B —klotho J&BLARSZ ARy S ARG FIAA P D20 v e IR 55
PRI, B FGR21 (1) 171 407 BRI 1) 28 SR IR 2 (75 A8 ALLF i deidt - [ A P AR e 1 W 30 A
[0346]  IH i Kr FGF21 SEAZAAVE 5 31 ob/ob /N AR N, fEVEST JE 0.0, 25.1.3.5 F1 7 K
MRS /)N B P R E I A 5 A% i 00 5 A o P D B KT, S 52 R s BT AR I B A Fe (15) FGR21
RAR IR EME . —IUSEIR I 25 S WK 11, R ORFEVE ST PBS XL Fe (15) FGF21 X fd
8 Fe (15) FGF21 58454k Fe (15) FGF21G 170E. Fe (15) FGF21P171A. Fe (15) FGF21S172L

Fc (15) FGF21G170E/P171A/S172L 8% Fe (15) FGF21G151A (17 BRI 5 (R s A o B 12
FTNAE LI SE Y TP N 2 BB K AR AL 2r b o 20525 B Fe (15) FGF21G170E (Fe (15)
FGF21P171A. Fe (15) FGF21S172L Fl Fe (15) FGF21G170E/P171A/S172L 58745 4 A #¢ 45 fy 1fn.
B S PRIk 5 R, XA T8 2E A Fe-FGF21 [RNE . 5 BF4E M Fe-FGF21 & 5 A 4H
L, Fe (15) FGF21G151A S48 A H 0 73 eheadf i B PR AT 1tk T FeR 2 1) 7] 2 ARHAEASEI )2, B
SR Fe (15) -FGF21S172L 57 PR A 2 i AP It 5828 4, R B 587 2B Fe (15) -FGF21
% UK [V RE ) B AR A , 1H R B0 55 B9 42 A9 Fe (15) -FGF21 £2 kAR HL , 3X Fh 5848 4 LA ideidk i 1A
SR

[0347] 5 TSI 45 B L] 13, HARIRAETE 5T PBS X HR \Fe (15) FGF21 % Bl Fe (15)
FGF21 58 4% 1A Fe (15) FGF21P150A/G151A/1152V, Fe (15) FGF21G170E. Fe (15) FGF21G170E/
P171A B Fc (15) FGF21G170E/S172L [ /s B, A I 5 1 1 7K °F B 14 38 7R 76 1% T 5K 56
e ) B KR AR AL T Ay b e A BIR SEES — A, WY A Y Fe-FGF21 fil & 8 1 F Fe (15)
FGF21P150A/G151A/ 1152V REAZARAS HAT ¢ L I I BE FRARTS M, mT Re e B4 171 47 B P
AR R A, IF HLy B S8 B 1 S B 1 IURE KT AETE ST IS 24 /N [RI R 2R 2. AR,
Fe (15) FGF21G170E Fc (15) FGF21G170E/P171A 8% Fc (15) FGF21G170E/S172L 77 5t Ja Kk 5
T EAT e R AMLBH AR TS 1, 340 T-HF 45 78 Fe—FGR21 fili4r 85 1L Fe (15) FGF21P150A/G151A/
1152V 58424k,

[0348] 55 — I SE A6 1 25 S WL 15, FLR JR AE VE 5 PBS X B 8k # Fe (15) FGF21 € A% 1K
Fc (15) FGF21G170E Fc (15) FGF21G170A. Fe (15) FGF21G170C. Fc (15) FGF21G170D. Fe (15)
FGF21G170N BX Fe (15) FGF21G1708S [/ B A 5 ) i Bk 7K o B 16 FRRAE 1250 556 Hh il o
[ IIRE AP AR J3 Lo BT #5120 SE 50 I 72 1Y FGR21 S8R RIS fa ik 5 REA
IR BEAIE 7 o

[0349] 55 — IS 56 1 &5 2R DL B 17, H 3R U8 7E v 5 PBS B 35 Fe (15) FGF21 58 4% f&
Fc (15) FGF21G170E. Fc (15) FGF21P171E, Fe (15) FGF21P171H. Fc (15) FGF21P171Q. Fe (15)
FGF21P171T B¢ Fe (15) FGF21P171Y /)8 B Fh I 52 i UBR 7K o 1B 18 SRR AR 1 I S 56 vh il o
(YIRS b o 245 B A2 Fe—FGF21 AHEGIN , BT 761200 S2 36 Th iR ) FGF21 58
AR RS FLA et i I B PRV

[0350]  SEjfsl 14

[0351]  ZEVEH )G 6-120 /M HTaE FEEAA Fe (15) FGF21 S878 TR I 1 P P A

[0352]  JE ik 25/ BRUVE S FGF21 AR, L8 AN [R] I [R) e B /) Bl M9, 3 i LC-MS 73 A Ifn.
T, SR AT 58 FOR21 SRAZIR IR Ny Aae . Bk ik, 45/ B ST Fe (15) FGF21G170E,
Fe (15) FGF21P171A 8% Fe (15) FGF21S172L 587 & (55 jitifs] 2 7 firad 75223k B R & D
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FERREVES AT ZY 180w L 10mM HC1 FBE, £E 6 /ML 24 /NN (48 /NI 72 /NIFAT 120 /)8
Hhif. FGE21 85 A HPTA —Fe BTl BAt A ) i b S il e o # H 10mM
HC1 AT PENL . BT FGF21 R ARHRAE FOF21 25 1 I 2 2R a7 Fe XM 15 2Bk .
Mgh /N RES T B AR FGR21 % o

[0353]  {EIE L LC-MS 43 7 S A4l AL A S AT, o A Ab 2 1) 7 AR R FGR21 AR AL (¥ FGF21
RANKIAT T o MilE NSt o BT FRUE SR (8] 55RE & B TCEP 3B R, 4R 5 i ik LC-MS A A
ACE cyano 0.3mm x 30cm AR ARV BT 55 22 LCQ Classic & TR FREASCRBEAT 20T o8
FIAALHE 5 SRR FRE, F TCEP I8 J&, AR Je i b prd il i LC-MS 34T T 07

[0354]  TEVEN i 0 /NIF 6 /NI L 24 /NS T 48 /)8 B I 22 3 (1 Y A2 714 Fe (15) FGR21 )5 & 43
WL 19A-19D, FEVESTE 0 /N6 /NI 24 /NI R 48 /N W82 31 (1] Fe (15) FGF21G170E
(%) 5 & 43 ) DL 20A-20D.  fEVE ST IS 0 /B 6 ZNHS 24 ZNEE R 48 /)i W 88 31 (1) Fe (15)
FGF21P171A W43 il W] 21A-21D FEJFE GG 0 /NEF 6 /NI 24 /NI T 48 /NI A 52 2]
[¥) Fc (15) FGF21S 1721 f i &3 51 WL B 22A-22D.

[0355] R IRAE 72 /NIFFRT 120 /B S EC A AR S ER S A MET SR A R oy TR (>
200kDa, 4EIE J5 SDS-PAGE) 4747, LL 4R Fe (15) FGF21 @& s A FEE18 2 . e hrvEsR
FES Y LC-MS 73 #r 4 LK 14,

[0356] % 14

[0357]  LC-MS 73 #r &5 AT Fv B
FGF21 # &% FE2RMRE | EEHF LW | AR | Edman
Fc(15)FGF21 WT 45,994 Da 100% 1-424 | -
A S |
Fc(15)FGF21 WT | 46,001 Da 80% 1-424 | &
6 A 44,987 Da 20% 1-414
Fc(15)FGF21 WT 44,979 Da ~100% 1414 | &

[0358] 24 /NBF
Fc(15)FGF21 WT 44,980 Da ~100% 1-414 | -
48 /B
Fc(15)FGF21 G170E | 46,068 Da ' 100% 1-424 | -
FRAE D
Fc(15)FGF21 G170E | 46,078 Da 100% 1-424 | &
6 /MBS ‘

ol
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Fc(15)FGF21 G170E | 46,074 Da 80% 1-424 | &
24 /NBF 45,761 Da 20% 1-421
Fc(15)FGF21 G170E 46,072 Da ~60% 1-424 | &
48 B 45,760 Da ~40% 1-421
Fc(15)FGF21 P171A | 45,970 Da 100% 1-424 | -
ARAE S
Fc(15)FGF21 P171A | 45,980 Da 100% 1-424 | &
6 B
Fc(15)FGF21 P171A | 45,973 Da ~70% 1-424 | %
24 ]NB 45,657 Da ~30% 1-421

10359 Fc(15)FGF21 P171A | 45,992 Da ~50% 1-424 | &
48 B 45,673 Da ~50% 1-421
Fc(15)FGF21 S172L | 46,022 Da 100% 1-424 | -
FRAE S
Fc(15)FGF21 S172L | 46,027 Da 100% 1-424 | &
6 B |
Fc(15)FGF21 S172L | 44,984 Da 100% 1-414 | &
24 /B
Fc(15)FGF21 S172L | 44,985 Da 100% 1-414 | &
48 B

[0360] U1 14 Fion, BF2ER Fe (15) FGF21 Fl S 1721 SEAR AR (1) P fif A e R ARAEL, PR A ZE A

N 24 /NI, Bl A 3B ) R IR TR S 1-414 K B Fe (15) FGF21G170E
F Fe (15) FGF21P17 1A SRR [P P A = ) th W AS AR ALL, DR ZEARER 24 /N i Feh OIS 5
1 70-80 % 5e ¥R 15 (ZIERR 1-424) F120-30% FHE L IRIR L 1-421 i B . &7
48 /NI J5 , Fe (15) FGF21G170E Fl Fe (15) FGE21P17 1A 5375 (A ATy 453 50 15 85 11 5, R IN S2 7 1
RIIRIRFE 1-421 A BRI IE W2 J 20 M Fe-FGF21 Ry g A4 i i 8¢ 21 (1) —#F,
ML BN -E B A1 FGF21 &7 FEAE, T R IR Fe #i73 WAREFAR € . P i EF 4B R Fe (15)
FGF21G170E. Fc (15) FGF21P171A F11 Fe (15) FGF21S172L (I EIA7 5545 51 W& 23A-23D,

[0361]  SEjiEfs] 15
[0362]  ZEAEW/D FGF21 RAFAN X
[0363]  HFAETY FGF21 [— AR U HER R o M3 9 MR 1ok 4 e S B /D FGR21 58

AR, B MBS, KT FGR21, B4 (8l 24k ) H 2R T o8 KUK EEE A B B /K 5%
F=5 18 FGF21 3 18] (Y B /K AH B AT ARG B 2R3 AH B AR i e o 55 — Mo ix 4t
T i IRV 7K 3 22 W] A AR B A2 B B 0D 1) i S AR AT AN 2% FGF21 3 M

[0364] W RGMEG B E R TR 7%k %8 FOF21 g R iK% 2E . T RA T
FITE AT R T 28 08 % R (K R FE 1K) FGF21 1) X 5 e B NVR 2544, (R this A MOE (Molecular
Operating Environment ;Chemical Computing Group ;Montreal, Quebec, Canada) Z:AREK
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e, FIFH H 2R A RER FE (PDB) 3RS FGR19 (1PWA) FI sy i (1.3 A) X 5 4& S i 4 ok
B FGF21 [y 3D [RIYRPERIAY . 1EFE FGF19 VRN BN, TR s 25 1R 7 A1) RV PR 1 5 5 R 4R
17T PDB [ AT, FGF19 /&5 FGF21 S5 25 UIAH I 8L U

[0365] 18 T 41 5 ikia H MOE TH SRR Ao 1 Rl & R T AR (SAL) & SOM Bk
AT BT 2R T R TR, B0 0 A2 BRSO R SE IR IR AE R A T — SUF 51 b 2 U B,
R 2 R A 0 HH B IG I Hh TAR 2 45 1 0 i PR R W A 11%) 7 1) A 48 2 2
P ke 5 1 2 (AU B 1) 22 e 1 P e A AN R R i AR o R, BEAT T 3R AR (SA2) 28
RN, HoA R ARG BRI T B FRERIEE DL SRR IR AR AR B AR Ak I . AR THEAL
O h b Al ix des (a) BRI AR EE S O H 20 R LA R 25 SLIN %, SR J5 TF 55 H AR EE Y SA2,
13 RN ZFR FEAE HRr e A R A] Re R R I i AR I Al . SRS, SAL 55 SA2 Z Lt (SA1/SA2)
] 15 B2 5L S B 1R B8 IR T TR AR B 20 B ) B

[0366] & i & % B TSI T s KBRS Tk — 2B 00 M7, ZEVF AU i i AT A
T UL HE RAIRAFAE M R I IR VR AL B ik e Bl e vk 2k . 422 CUPSAT W E£& 5% 11 1t i
45, FH FCF21 #ERIFIAZ H R W EFEAF CUPSAT (Cologne UniversityProtein Stability
Analysis Tools ( BHE K8 E FAE A TH)) , tHR BEIA R B A 8 B Btz
TEMRIAEA . 20l Parthiban 25, 2006, Nucleic Acids Res. 34 :W239-42 ;Parthiban &,
2007, BMC Struct. Biol. 7:54, RS /D sl SR AR A AL 5 B 5k () 22 A2E Ab Bt
IKGEAE . GINSEIKAN / B TR RS B o Aot (BRAE DA BIME DL g R As e 4k ) Y
AR E BRI/ FGR21 FRAGAA (5 AR

[0367]  JE ik iX A LR 2 3 BT TR 7 E TR R B RS T3 16 o, SR e s i R A
SRR B> AR e PRk i 7 481 1t PGFR21 588 1k

[0368] & 15

[0369] 14455 FGF21 SEAF AN R i 1 1) 5 0
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i

AA

3

48/60 1T

[0370]

AL H

WT & i4

m.
H‘<

FEEA
(Kcal/mol)

26

1.25
1.54
2.016

45

0.66
0.71
1.8
2.34
1.59

52

-0.33

58

0.16

-0.15
1.0

0.08

60

54

WA PN O QP RO 3R TR

1.3
1.51
0.66
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[0371]

[0372]
[0373]
[0374]

1.31

78

0.14
2.48
0.08
0.13

86

0.18
4.1

88

2.52
3.08
2.88
1.48

98

0.49
0.17
-0.19
3.08
0.84
3.4

99

7.34
2.0

1.01
1.61

111

0.47
-0.12

129

3.93
1.02
3.76
3.01
3.76
1.68
2.9

134

I w W < R T MO D Z RO RS m O DO RO S ER®>A ST A

5.37
4.32
5.13
6.18

2.86

S5 16

AR /D FGE21 SREAZ RN i 7 5 1) i 8 R SR 0

F HR S HE] 11 P TR o v B AR R PGR21 Ik E K, Skl 4 3K 16 P 4w hd
FGFR21 SRR AR (AR A FGR21 IR EAR A ER DL S fo] 1) o $BEASC (o sk it
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9l 6) Fridirisdl G E .

[0375]
[0376]
[0377]

% 16
AR D FGF21 5221k

Fe

A26E

A26K

A26R

A45E

A45K

A45K

~NH,

15

A45R

~NH,

15

A45Q

~NH,

15

A45T

~NH,

15

A45K, L98R

~NH,

15

L52T

L58C

Lo8E

Lo8G

L.58S

P60A

P60E

P60K

P60R

P78A

o6
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AA
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P78C

P78H

P78R

L86C

L86T

F88A

F88E

F88K

F88R

F88S

L98C

L98E

~NH,

15

L98K

~NH,

15

L98Q

“NH,

15

LI9SR

L98R

~NH,

15

L.99C

L99D

L99E

L99R

A111K

~NH,

15

AT11T

A129D

A129E

~NH,

15

o7
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A129H -NH, 15

A129K

A129N -NH, 15

A129R -NH, 15

A129Q

A134E

A134H —NH, 15

A134K

A134Y

[0378]

[0379] @I K/NHERHJE#TE (SEC) Iz AL FEHT £ FGF21, 0 FGF21 £ Ik FGF21 %
AZARHFGR21 filtf 82 76 N I 25 A FOR21 S ISR 4 o W4 20 T AR Al A 4C. =R Bk 37°C
TRE 2 AR ) 5, SR JE AT T SEC 73 #fro G4 SEC #£¥) Beckman HPLC R ZEkAT 5%
3o X TEPAT FCF21, A H LA 2% s INEEIR) 2x PBS AE M UBIAH K TOSOHAAS TSK-Gel
G2000SEC #E, %f T FGF21Fc §ili4 8 [ FCF21 5845 1K £ ik, 4 LA 2x  PBS R R s AH (K]
TOSOHAASTSK-Gel G3000SEC £,

[0380]  Sijiifsi] 17

[0381]  ZRAEU/D FGF21 S8R AR R A & P

[0382] 7 ELK- H{OG R MG ARSI e v 34T 7 %2 IR EF B 4B FGR21 75 PRI SR AR I D 5
AR R IR S o 2 HS A9 4 iR 77 V5T 7 ELK- B2 O Z B 2 V2« 8] 24A-24C 7R FGF21 58
54K FGF21L99R.FGF211.99D FI FGF21AA1 LT ( [ 24A) ;FGF21 5374544 FGF21A129D,FGF21A129Q
FPGF21A134K ( 8] 24B) 5 LA & FGF21 5€ 745 & FGF21A134Y. FGF21A134E F1 FGF21A129K ( /&
24C) 1) ELK— HEOGZR B TN 2 45 o X L8500 1) 25 R I, #2 8 LK— =06 B e v
S, —HE AR RAT A2 FGF21 3 PEIE AR 1

[0383]  sjfsl 18

[0384] H A K75 BHARAR I KT Fe (15) FGF21 2 & 5870 AR [ ] £ A R IA

[0385] il T A Bl i ek b B A DL AR A B I A AT S8 Y- 2 B 1) AR 1) 22 il
FGF21 4 & 587K, Al 2 5 1gG1Fc 43 4G . X 48 FOF21 S8R RFEANF S jtaf) 11 frik Ty
El# o

[0386]  SLjsfsl] 19

[0387]  H A K PG HHAEAR I EAK T K Fe (15) FGF21 FRAFR AR SMF5T

[0388]  7F ELK- B R B AASN I E A, BT T %€ IR FFEF A Y FGR21 35 P () FGF21 &
RAPRSES . ELK- HOG R BEIN E VAL St 4 Prik o707
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[0389] [&] 25A-25D % N Fe-FGF21 58 4% {k Fc-FGF21P171G. Fe—-FGF21P171S Al
Fe-FGF21P171T( & 25A) ;Fc-FGF21 %€ 4% 4K Fc-FGF21P171Y. Fe-FGF21P171W F
Fe-FGF21P171C ( & 25B) ;Fc (15)FGF21. Fe (15) FGF21A45K/G170E Fi FGF21A45K ( & 250C) ;
PL K Fe (15) FGF21.Fc (15) FGF21P171E il Fc (15) FGF21A45K/G170E ( &l 25D) ) ELK- %6 %
B s M e 45 R . IXEESLIG 45 B AR B, B WA Fe-FGR21 AH LG, 278 1) H IM7E T e
E T, B AR TSR FE P, T A S FHRSMNE . A BRI, FOF21A45K SZ A B A
FEAT T BF 4 8 Fe-FGR21 [0k hak .

[0390]  [&] 26A F£/nH 65mg/mL B AJFRAE 4°C PR E 1 K2 KA 4 KJa, FGF21 X8 (WT)
I FGF21A45K (PSR4 H 40 H . BB KR, HE A B8 A U EL , A45K R S HUER AR
(R ZR AR kD o

[0391] & 26B F 7~k 65mg/mL 2R (A JRAE 4°C FIRE 1 K6 KA1 10 KJ5,FGF21 Xf HH (WT)
L K FGF21P78C. P78R. L86T. L86R. LISC, LI9SR, A111T, A129D, A129Q. A129K. A134K. A134Y
FAL3ME EREZ G . BiaR M, S8R E A AL, L86R. LISC. LI9SR, A111T,
A129Q A1 A129K S 308 1 U SR AR pk b o

[0392]  [&] 27 78 A FGF21 XM FGF21 2845 & FGF21A45K ., FGF21L52T F1 FGF21L58E ]
ELK- 50 22 Bl vl PR 2 &5 2R o 1200 S50 38 W] FGF21A45K S8R R PR e BY A2 2B FGF21 [ 4
DG P20 LB A FGF21 §1oK . 2R, 5 B A 8 FGF21 AH L, FGF211L52T Fl FGF21L58E
RAFARII ) M T 34 B AR o

[0393] & 28A-28B £ /nAE 4°C FILE | K4 KM 8 K5, Fe(15)FGF21 AR A Fe (15)
FGF216-181/G170E. Fc (15) FGF21A45K/G170E. Fe (15)FGF21P171E, Fc (15) FGF21P171A.
Fe (15) FGF21G170E M1 FGF21 X FZR B AP IRAR A o i I SE AR B, £F 8 RIS, Fe (15)
FGF21A45K/G170E S84% 1A [ B8 4E LL Fe (15) FGF21G170E 8% Fe (15) FGF21P171E S48 44K (I,
BT =PRI BB B4R LL Fe (15) FGR21 XK. & 17 RREACHER FIHFFH 0
RH 2R 3R 4 RAEE 7 RJG13 2 Fe-FGF21 X I A Fe-FGF21A45K/G170E 5847
IR E .

[0394] £ 17

[0395]  Fc-FGF21 il Fe-FGF21 S5 1A [ B8 4 1 43 L
o FOR|E2R | B3R |F4R|EFTKR
Fc-FGF21 WT 4C | 1.12 1.71 1.89 2.14 | 232

[0396] 32 mg/mL RT | 1.12 6.09 7.94 9.57 | 12.59
Fc-FGF21 A45K/G170E | 4°C | 0.45 0.77 0.88 1.03 124
33 mg/mL RT | 045 3.86 5.22 6.62 8.60

[0397]  sEjitifsl 20

[0398]  Fc-FGF21 a4 & 5845 U [t il £ Fl R ik

[0399] 1 L ATIA, RIdE L 51 AN 52 13 AU R B AR 1 7Y FGR21 [ A2 e Pk s it

FEo ik, Wl X R AEA FOF21 B 5 N 2Bk et TeGL ZEERIK] Fe &7 b5 ok ik —

AR FGR21 A58 ko AL, Rk 5| N EIRMEMR 4L &, v] D= A2 B Fa e T s i FE W

PIFR R FGR21 4y 1o N BB ARSI gtk 18 T H 1) FGF21 4 & SRR AL IR 7
59
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A,
[0400] 18
[0401]  FGF21 414 98748k

REHR | BaB RE&E
1-181 G170E A45K -NH, | 15
1-181 G170E L98&R -NH, | 15
1-181 G170E | A45K, L98R |-NH, | 15
(0402] 1-181 P171G A45K -NH, | 15
1-181 P171S A45K -NH, | 15
1-181 P171G L98R -NH, | 15
1-181 P1718 L98R -NH, | 15
1-181 P171G | A45K, L98R |-NH, | 15
1-178 G170E -NH, | 15
6-181 G170E -NH, | 15
6-181 G170E A45K -NH, | 15
6-181 G170E L98R -NH, | 15
6-181 P171G -NH, | 15
6-181 P171G LO98R -NH, | 15
7-181 G170E -NH, | 15
[0403]

[0404] 29 3 7~ 1E v 5§t Fe (15) FGF21 41 A 5 A% 14 Fe (15) FGF21A45K/G170E Fe (15)

FGF21A45K/P171G 8% Fe (15) FGF21LI98R/P171G 11705 B A ) 52 i) g 7K S o

[0405]  7F % — T 2 & b, 5 Y AE Y g 3 FGF21 FI Fe-FGF21 31 4T #F 9% T FGF21 58 4%

& Fe (15) FGF21L98R/P171G. {E— T 5256 1, ¥ 15 241 29371 40 M 5 75 A [R] 3R BZ ¥ FGF21,

Fe-FGF21 8% Fc-FGF21L98R/P171G AE{E T 1557 6 /NI o SR 5 70 A 4l B M 1 i D't 22

PEo Wil 30 fron, Fe-FGF21L98R/P171G HA 5 Fe-FGF21 A I iE M, IX R 5 A ™

A R 5+ RS ETE

[0406]  7E N —IisLE o, fEPIRIARIFREE (RIZEIRAT4°C ) T, 5 FGF21 F Fe-FGF2 —

&, X 65mg/mL T 1] Fc-FGF21L98R/P171G A & 4T T VEMIA 9 K. R EF MG, H

SEC-HPLC X 40 J 14T T Z3 At UL & 76 AN [RINE P T A TN Rl I RE I 28 B o 18] 31A

31B i niE R AE ST (B 3IA S =M R4 ) FIfE 4°CF (B 31B sz =4

WEZE ) , Fe-FGF21L98R/P171G [ SR ER I He T8 6 it 2 PRI o

[0407]  SEjEfH] 21

[0408] AU C i 570 1) B [ WA DL I FGF21 877 fA

[0409] LA 5T T A& SR R R Py AR E . HE B U, TE BRI BR O B R A, o

Fc-FGF21L98R/P171G WA N Ee EME S Fe-FGF21 MRS E MEEAT T Ho8L . RIAEPI A

SERAHAL. EBRIRIFITH, DL 23, 5mg/kg £ bk NI BT Fe-FGF21L98R/P171G il Fe-FGF21,
60
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FEZE 2 Jr Ik 840 /NI FA AR A] s SCHE 26 43 B AL RIS o X HCIE 168 /NI Bsf [ 5 8047
T e IR RS AE BT Fe AT S fnalifh, SR )5 48 A MALDT JBUivkidf AT 1 70 #re
TE P I 53 7 H 25 SR AR () SR B

[0410] A FH #0525 Rl MALDT 43 21K 73 85t , MEZ BT P171 2 P1716 HIRAL, B T
Fc-FGF21L98R/P171G 431 P171 AL (BT Y. AR1T, WLEEE] Fe-FGF21L98R/P1716 SE# %k
1 3 A C IR BRI 18 [ PR AR (P 32) o AERIERRERIL 171 A1 172 Z IR A5 552 5
W) {49 L7 S 7. e 1A i 5 L FGR21 AR MR AR BIAE 3 A C o2k b ¥ vk B, D
Bl 20 FIE 210 3 A C gkl 25U m] REAC A2 G LUAR 4% it ik 2 Bk 25 7 UM 2 7 C i
IR 28l sAE 2 S5 R TR FE 178 FI 179 IRy 5 1t 88 1 B Loy S5 R 2 S5 IR TR 2 179-180 Al
180-181 FARRF REBIYI. £F Comtit ok 2-3 NI T RS IS B ~klotho &5 A FRAK, &
BRAR 73 7 I AR IS Y, 22 L0 Yie 25,2009, FEBSLett. 583 :19-24, & T ik C ¥
I S5 P PR R At , DB R IR AR 3L “ M (cap) 7 DBl FGR21 5825 1AL ik b= Az 2 mi
T THIFIE . SRAASCATRE AR, #il 4 T AFER 19 Front Z AR 7E W S M st 47 7
ME. 2719 WEFE T /R4 ELK 3L /I 2 VE i 45 1

[0411]  BIEMALERMEMKE AT 1A 15 D2 IER 2 H, B E R 1.2.3.4.5.10
8R 15 NEIER . ATE B AR A R IR AT RN, ) 40 s I R TR S R A H =R
PRI B R IRESE I H R e G EASLHRI R 19 8t TIEr
Hesp.

[0412] 4N, K T TaIRIEE FE MR IR L 178 1 179 1 8] B4 AR Xy, X748 179,180 A
181 {7 b [ FE IR IR L I S AR AT T 5T BhAh, SR A SCHEIR, Hl#& 453K 19 Fra) i
IRAE N 25 FHA R AR, JFIEAT TG BRI T IR R LE 47 & R A . &
19 HEHE T 125 B B PR ARG AR, H HLAE 3% AN SO I J7 V24T B PR b ELK - %8 ' 22 gl v 2%
T TS . SASCE AR TE —2L, hFe f2 38 A Fe J#41) (B SEQ 1D NO :13),L15 & ¥&
A 15 MRS (B SEQ IDNO :23) .

[0413] % 19
[0414] A5 Cimf& Tl FGR21 £ BRI ThRCRT BEC50 {8
[0415]
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MR K EC50(nM)
huFGF21 0.4 100.0%
hFc.L15.hFGF21(L98R, P171G) 2.5 76.1%
hFc.L15.hFGF21(L98R, P171G, Y179F) 2.6 78.3%
hFc.L15.hFGF21(L98R, P171G, 1-180)

hFc.L15.hFGF21(L98R, P171G, 1-179) 7.8 77.4%
hFc.L15.hFGF21(L98R, P171G, A180E) 1.9 79.6%
hFc.L15hFGF21(L98R, P171G, S181K) 130 87.9%
GSGSGSGSGS.hFGF21.L15.hFc

MKEDD.hFGF21.L15.hFc 834 83.1%
hFc.L15.hFGF21(L98R, P171G, S181P, P182) | 272 69.9%
hFc.L15.hFGF21(L98R, P171G, Al80G) 3.25 76.9%
hFc.L15.hFGF21(L98R, P171G, S181G) 3.43 77.3%

hFc.L15.hFGF21(L98R, P171G, L182)
hFGF21(L98R, P171G, G182)

hFc.L15.hFGF21(L98R, P171G, Y179P) 428 44.4%
hFc.L15.hFGF21(L98R, P171G, Y179G) 61 82.6%
hFc.L15.hFGF21(L98R, P171G, Y179S) 25.3 74.8%
hFc.L15.hFGF21(L98R, P171G, Y179A) 43.2 79.6%
hFc.L15.hFGF21(L98R, P171G, S181T) | 3.07 77.6%
hFc.L15hFGF21(L98R, P171G, S181A) 2.66 73.5%
hFc.L15S.hFGF21(L98R, P171G, S181L) 3.46 72.6%
hFc.L15.hFGF21(L98R, P171G, S181P) 33.8 79.5%
‘hFc.L15.hFGF21(L98R, P171G, A180P) 617 77.1%
hFc.L15.hFGF21(L98R, P171G, A180S) 2.18 84.7%
hFGF21(L98R, P171G, GGGGG182-6)
hFc.L15.hFGF21(L98R, P171G, P182) 6.1 85.9%
hFc.L15.hFGF21(L98R, P171G, G182) 6.5 71.1%
hFc.L15.hFGF21(1-178, L98R, P171G) 167 63.9%
[0416] hFc.L15.hFGF21(L98R, P171G, GG182-3) 1941 84.2%
hFc.L15hFGF21(L98R, P171G, GGGGGI182-6) 4307 99.7%

[0417] & 33 3R 7 7E 73 5 PBS X H, K 4R HY 4= 7 FGF21 . Fe-FGF21 (L98R. P1716G) LL A&
7E C o N T it 20 IR BRH 20 IR % 25 190 9 S I 43 1~ B Fe—FGF21 (LI9SR, P171G.182P) #il
Fe-FGF21 (L98R\P171G+ 182G) I#E R db/db /)Nif, (C57B6 1 5% ) H M & 2 1 Mp /K P22 4k
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F o3 FEASLHER] 2 B EE 0 B B AR R B S8R 7K FGR21 2 Ik C s, iz bk it
HAEFTS R AP A E RE R B, “ 18267 For H & BRILIL 47 In 22 sl 181 FRFEEMF A=
R RAZAR R E U C dito 1] 33 RN RAR FGR21 BRARIMAE/KF1E 6 /NI, A I pir e =
Pl Fe—FGF21 5875 R I 7~ Fop 52 1 UMl B ALC Vs 1k 2220 120 /i o 55 Fe-FGF21 (L98R\P171G)
F Fe-FGF21 (LI9SR P171G. 182G) AHLL, Fe-FGF21 (LI9SR, P171G. 182P) , RI40 & s InAEfl & 45
T FGF21 4143 C i ) B 2 BR VR J5 1) 73 1 (AP S 488, FF 5 R S A I IR 7K P

[0418]  {E)G 42, #F9Y T Fe-FGF21 (LI9SR, P171G.182G) F11 Fc-FGF21 (L98R. P171G.
182P) 1R Y3 T, FF 58 & N INAE C i 0 9 A H 20 B2 19 i 43+ ( B Fe—FGF21 (LI9SR,
P171G.182G 183G)) WIMAMNTETESHAT T thit. K 34 Rz g 1. K 34 RonfErE
5] PBS XM . Fc-FGF21 (LI9SR, P171G)  Fe—FGF21 (L98R. P171G.182G1836G) « Fc—FGF21 (LI9SR
P171G.182G) 1 Fc—FGF21 (L98R.P171G182P) [1] ob/ob /N HH W 22 21 [ UBE K A2 40 ' 43
Lt

[0419] & 34 firzw, 5 PBS X HEAH L, B8 BT 50 00 B 43 1 # HLA R 2 110 7] 26 0 PRAR VS
Mo ZIUEINUESE T2 AT R (&l 33), Bl 5 e filizd BRIE (1) 4+ (4940 Fe-FGF21 (LISR.
P1716G)) MHEL, 46 C s B Z BRI Fe-FGR21 (LI9SR, P171G. 182P) H. 75 WS4 i Fr ] 25 1 P&
fIKZh2. 2R, 78 C s IS H = R V% 2%, 191 41 Fe-FGF21 (LI9SR, P171G.182G183G) , {LA-F
BEALR 73— BRIAAS PN KT 5 I 40 1 1A ) 0 A A AL A8 R FRT R 2 I 1)

[0420]  [&] 35 % 7 7F v 5F PBS Xf M Bk FGF21 %€ 4% {k £ ik Fc-FGF21 (L9SR. P171G) .
Fc-FGF21 (L98R., P171G. Y179S) . Fc—FGF21 (L98R. P171G. Y179A) . Fc—FGF21 (L98R. P171G,
A180S) 1 Fe-FGF21 (L98R. P171G. A180G) I#E KW db/db /N (CB57B6 1 5% ) HULEE 2K
MBEACPFARA E G b o BT SR AR HL AT AR DL A 2 B PR ATV PE S AR R 2R o
[0421] 36 3 7N LE 7F 5 2 4R X B Fe-FGF21 (L98R. P1716) « Fe—FGF21 (L98R. P171G.
Y179F) Fl Fe-FGF21 (L98R.P171G\A180E) [*I8H R Wi db/db /N (C57B6 5 5% ) HOMLEE 2 1M,
WK AL T /e 5 Fe-FGF21 (L9SR. P171G) #HEL, Fe-FGF21 (LI9SR, P171G. Y179F) {EF#
IR IBE IS AR R AR, AP TEZIETR 180 A7 [ TH 2R 58748 A & B 11 Fe—FGF21 (LI9SR,
P171G, A180E) Lt Fc-FGF21 (L98R. P171G) SEA R, 5 Fe-FGF21 (LI9SR, P1716) AHEL, 5[ M
BEACPBAMNEAK 20% o IXLEEHE R B, ALSOE 54T fE MR AR Y C um B A, AT eseidt 43 7 1
R RN

[0422]  sEjfs] 22

[0423]  FRIRBIEST

[0424]  SRHARSCHTIA T i £ Fe— $3k -FCF21 f k. fyg A& TeGlFe J41) (SEQ
ID NO :13) 7F C %5 (Gly) ,—Ser—(Gly) ,—Ser—(Gly) ,~Ser #3LJ5%1 (SEQ ID NO :23) Fliér,
S FERBR G AE C 3 5 A FGE21 741 (SEQ ID NO :4) f N 34, 78 i FGF21 Fe 41
FINTAEAE, B LISR M PL71G o 3% AL P IR J7 iR R IR M e i R 44k, 43 B ok d1 1
J = EAARIE A, A BRI I 23 7 1) OB AE S R Fe X2 &Rz . XA TIEAR
S R IRFR Ky “Fe-FGR21 (RG) 7, H B SEQ 1D NO :36 (&L F 4, i SEQ 1D NO :37
Yl . FEIZSCHER]H, FGR21 J£38 FGF21 B, B SEQ 1D NO :4.

[0425]  22. 1 W5 ¥ it

[0426]  ZRfEHhZE 7 T (“SC”) ¥ Fe-FGF21 (RG) MIFRARZE T BMI > 35 ¥ ISl PR M P %
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o HEMAME (n=10 2/ 41) HR# FGE21 (B SEQ TDNO :4) siia xS BYATT o
[0427]  FEZ5 TARATIREAL G WIRT 42 RAESH WG NI EE, R JG 7041, B4 10 K, #2 18] 37 B
T S EEZ IR B TS TR A AW O B o T8 S UL, RS R K s i S — ki
G . FGR21 & H 4T, i Fe-FGF21 (RG) &R T . M FEZE A5 B i Fe-FGF21 (RG)
FFGF21 15 5:, WK 37, FEFEANIFFT A IR A P EL . CRO XY A5 o

[0428]  FEFFLAVRYT A, HEAT T W9k O R 2Bk Y /2 1X38 (0GTT) o OGTT1 FHR¥4 304 7
B3 ANEF AL, S A AT g TR (AUC) FUAE Rz /s Ai. 3K
OGTT (OGTT2) [r)45 5 FSRAE 5245 — ¥k OGTT (OGTT1) 43k —RikE: (OGTT1) [#) OGTT 43 Af
K5 TR ARE (0GTT2) [IA— SR FERR « OGTTL F1OGTT2 14 5 0, &l 38A F1[E| 38B, H
AUC U 25 WLl 38C. L4k PR LI 38D FilFk 20,

[0429]  TEAIK . H IR F & I 5 TR VR 7 &5 R, B9 BT3EAT 17 OGTT3.0GTT4 F1 0GTT5.
JE 25 BB ) P SR AR IR, I FH SR DU B2 461 4 B R 5 25 H I = R AT DR B AL S 1K
o 1E 3 FIEBEIIN, RIFE R R AR MAT

[0430] LK OGTTL FH OGTT2 7 H 575 1E & a4 v A 28— S0 WU i 468 73 AT, 78 30 43
ik B K MR A R, R 3 DA RIS E AUC,

[0431]  IML2AL 22 LAY 2 B R 4 Al W36 20 . S ETFFAE VA TT WT T SR AR I M FE AT T 4k

F A BRI E
[0432] £k 20
[0433] 3 2R MR FR) AR L | 72 I 0 T 2 R © R By 2 R H I = B AT R R 2
(0434] H AR FGF21 Fc-FG21(RG)
N 10 10 10
K E (kg) 8.5+ 0.5 87+04 85x04
Ao 3% %] # ¥ (mg/dL) 91.9+4.8 94.8 + 5.3 82237
f%& %% (pg/mL) 942.6+121.4 976.1+107.7  1023.4+205.1
Hih = B (mg/dL) 44.4+ 4.8 58.6+5.2 71.7£9.8
[0435]

[0436]  JEFET 3 FPASFEEIFEIKE, X T FGF21 F Fe-FGF21 (RG) , IG5 & 433 4 0. 1mg/

kg F10. 3mg/kg, F AT 7354 0. 3mg/kg F 1mg/kg, i) &E A 73 %l 1mg/kg Fl 5mg/kg. #2

PHAE/IN B BT WS B )50 5 e 8 55 25 1 N B IUBA A SRR (155 5 7 SR IE RS = KT o )

TR 25 &, SR S5 R /R T B 1Y FGF21, 4% Fe-FGF21 (RG) wmiffll & T2 5mg/kg (BIA

& 3mg/kg, X 5 1mg/kg FGF21 FIFZERER ) .

[0437]  22. 2 IREAL A V)R AR 1K 52 1)

[0438]  TEATSEES 1, 7 I 50 Ak A 00 A R = R A g s e, B R TS 3 A

ANF BRI LR AR AL T o0 oo ET0E T 78 3 FITEVEI N A E .. S0/

SEL AR EA(E K 20,

[0439]  FEFEANHFF B VNE L TS VIR G AR E . AHX T s R 4 A &

ACAR T 43 EE B B IR T 189 00, 107 ] Fe-PGR21 (RG) T FGR21 Y497 IS4 AR 6 Fi 16 T B

HERE A DA s AOmE y kAR, WL 390 IE W BT TE MG B I A B I — A (Xu 55,
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Diabetesb8(1) :250-9(2009)), H FGF21 547 4 v & 35 ME 9 B2 AR H . Fe-FGF21 (RG)
FGF21 HAB KM RETER (40 WK 48 A 47) , ik 4 Fe-FGF21 (RG) H FGF21 51 B 5 #h
AR E R T A BRI RE

[0440]  22. 3. RIAL G WA B 22K P 7R H

[0441] W& T 767 B 5 BUAE T g 1R 488 I R A B IR 9 IR B B2 /K o A IV 4 \FGR21
8¢ Fc-FGF21 (RG) ¥R¥7 FILE 3 JEVEHEHA N I3, B FL 0 s e 1) 2o I 4 Jkt % 2 /KT
TE 55 Ji— IR Fe—-FGF21 (RG) YEN )5 5 RAFE & Jo— IR FGF21 5 J5 29 21 /NI 2 I A
[0442]  7E /5 GYT WA, 76 VS BEER FGF21 Y497 (4 5 JEIFNAE 6 J& Il T B 4
Ji MR 5 2K #E Fe-FGFR21 (RG) VRS G20 3 RAESR G —IK FCF21 {5 J5 25 2 /it
HHECE G AR, K 40 RANFEFEA 9 FIFFFUHE N L . FGF21 Fll Fe-FGF21 (RG) X 25 I i 5
ZACERI S0, T 41 FRoRAEER 5 F1 6 A RAERE S 0488 5 JiE % 2K .

[0443]  MEFEHLUL, FEPS FIE R, FGF21 Fl Fe-FGF21 (RG) P ARG vt (2 2% 1tk Hh P AR
PSRRI AR i i 2% 5 25 /KT . MR B FGF21 I Fe-FGFR21 (RG) ¥R BB IR & 257K 1 %
ALK T A UL 25 281 ] 2657 0 7K1 T v o B i B R AU MR AT B o

[0444] 22, 4 REGAL B Y5F OGTT (52 M A e B 25 ) IE AT

[0445]  {EFFEEVEYT G, AT T =R OGTT (OGTT3.4 F1 5) o 75 FH ¥ i \FGF21 8] Fe—-FGF21 (RG)
1BIT 6 B, M E T OGTTS i 45 BE AR & 3 AP 43, AR T 5 Jm W 1 ) v ) ek 3 7
o R JE— IR Fe-FGF21 (RG) 15 G2 7 R, LA R AE G — IR FGF21 F1 51 J5 29 21 /N kAT
T OGTT5. OGTTS i % 4l A1l i 22 73 A1 7 il DL K] 42 R 430 55 R 5 a7 B RS IR 7
A B¢ i B A 25000 52 (B IAR B, B Fe-FGR21 (RG) I497 I 3h 4 BAT SSck (1 4 2 05 B o,
Kl 42, TE G — GRS 45 KN, Fe-FGF21 (RG) HAT S tlulE i 2 TS FR % . FGF21 7R
BTG R k. Fe-FGF21 (RG) B AT HL FGF21 KW R EE B (20 %] WK 48 F1E 47) , K
P 2 S b 7 1 Fe-FGF21 (RG) Eb FGF21 FLAT 5B & (K4 i (K W0 2 AL 1 W] e [ Aok
5 R T AR, 7EH Fe-FGF21 (RG) Y77 RN, 76 B Jim I 1] 5000 5 1) 0GTT5
IR (4 0 5 22 AT SR AT 5 2 MR PR

[0446] il 44 Frow, 76 3 AR BRI, v & B AEREAME A S 2 45 A 2T 11
3R OGTT (OGTT34 F 5) HIAHNT T FE 2k 1 i 6 0 AUC A2 AL 15 73 LU o 7R3¢5 — IR Fe—FGF21 (RG)
WG T RATES G — IR FGF21 75 5 21 /N EEAT T 0GTT5, &5 R .78 Fe-FGF21 (RG) 4
T T HB PRI AUCS. 20264k OGTT { LI 38C.

[0447]  FEARIEAT OGTT W4 RINE T 25 FE M A 2Bk F o 7E 3 Z03h R I i 25 B
KRBT P EA R BA R LG EER.

[0448]  22. 5 KIS VN H I = BEACFEIE A

[0449]  7EFHSHE FGF21 B Fe—FGF21 (RG) 69T s AIAE 3 JANE e, B AT H
IR H il = ERACE AR 5 4 B R SR — IR Fe-FGF21 (RG) VEH 54 5 KA R G
—IK FGF21 {5520 21 /NS FE A . EFFLRR )T Ja BRI SE T H i = R, AT
TR 3 L DL 45, 25 EFE LA LK 20,

[0450]  41f&] 45 JiT7R, FH Fe-FGE21 (RG) BY FGF21 397 N4 s H i = s 7K S 50 2 4 it
MEHBPRAR, Horp 5 FGF21 #HEL, Fe-FGF21 (RG) HLAT e K FRARAUR

[0451] ] 46 R/n{EH PR Fe-FGF21 (RG) 8% FGF21 37 IIEE 5 1 6 J& A IR I Btk
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NI S RE A B 3 = EE KT . £E Fe-FGR21 (RG) VST 5 4 3 KRFNAE &5 — K
FGF21 15T a2 2 /N R 5 e . 5 AV V6T I sh ) i) H i =B K FAHEL , ) FGF21
Al Fe-FGF21 (RG) Y77 W4 o 2 H ol =Bk Ge vt W& MR FRAK (K] 46) o
[0452]  22. 6 IR G IR E

[0453]  FEHEANAE ST IR], X DAZY &6 R OR ) B K P45 7 R B4k & W i 2 B AT T 17
Yo TELE AT JG—IRVES JG 29 5 K, I T Fe-FGF21 (RG) WIIREE . 7E45 25 HTFIAESS 5.
12,19 F1 26 KWE T FCF21 AK¥o FEfJa—IRIESEZ 21 /ANl EUmAE

[0454]  &F HUGR PRI A A W) B0 AU FE WL 18] 47 F1 48, W1 47 PR, FGR21 ¥Ry7 4, £
HARIREIR T e 2. K 48 RARTEAG N ( UAHRIF &R A R IR 2 ) ,
Fe-FGF21 (RG) &I 4 s BA al Rl i) Fe-FGF21 (RG) 7K°F. X+ Fe-FGF21 (RG) , %
YA HII TR B KBS B R LB A 0. 3mg/ke $2 5 2 bmg/kg. TEPFML AW &4
S IB A P, AP AE B /N B R 1E WAE B A SR — R AR 5 & S A MR BE R R B I —
TERIEIT M (FEYEM ), Fe-FGF21 (RG) 7KPFERNZSE 47 R (H&fa— K& fG 12 K) 5]
o, HAEH T2 & N R (LLOQ) »

[0455]  7E#% OGTT A XHA LAk G4 1) 2 i 3 AT T M . 76 FCR21 IR TR = ¥a T A
76 OGTT 3 i1 4 HlA), A4 H FGF21. 4R1M, 75 R AT 5, 76 OGTTS B[R] M 8¢ 21 m] I £ 7K
o 7E LB ISR K 15 =5 5 A OGTT HAA), M2 3] Fe-FGF21 (RG) 7K I a4
HukE I, K 49,

[0456]  AbA W) /K-F- 204 E 55, )4 DL 0k 1 7y 5K 1) 2 B T IO = 1 25 Rl Ak & 4 B
FGF21 Fll Fe-FGF21 (RG) "o 7PN 1) FGF21 &M B 1 22 e, %8 T 78 & o — IR5F)
Y 21 /ANIRAE, FF H FGR21 (225 BN £ 1 /N, PR a2 IO Fh i 25 31

[0457]  22.7 £5it

[0458]  FGF21 B AR = JIE AN 4R Jim I 2% H 3 =188 S JBR B 32 K1, IR A8 e =i 7 & 1 IR 1k
H. Fc-FGF21 (RG) Btidk OGTT, -7 5t e 7l 52t 1 P ARG I B 22 7K 1, i L 71) a0k ot A b e A
25 I R4 i I 3¢ H i = KOS DA AR EE . FGR21 1 Fe—FGR21 (RG) 1 & 341 78 6 Kl J% 9 B
e AR 2 R S5 A& TR S YK TAR UG FE I, FGF21 1
Fe-FGF21 (RG) 2 [A)fif s 2 A H il = BE /K-~ (R BRACAH (R0 | T e 1t o, 7R &1 2 50 2
b Fe-FGF21 (RG) LT FGF21, I Hn] — J&— Ik 45 25 L 80 S50 Th Rk

[0459]  EE AR LA Al STt 77 ST AR BHAEAT T 638, (H BEIRAR IR 22, ARSI AR N 51 v 3F
AT RGN, PRIk, T Rt B ASOR 22 5k 5960 75 8 T 0P SR A 2R AR 1 4% % B Y R 1)
P X R A . T3a8, ARSCAE N 155 8 F T-4128 B 16, ASFHRRE A R il T A 1)
F

[0460]  AHHiE P 5| M4 il 5 25 SCRRHERS I L 5 | TR I AASC

66



CN 102143758 A

ool %

1/26 11

[0001]

CPCH1063653P

|

51

<110>

<1205

130>

<140>
<41

<160>
<L70>
210>
<Ly
212>
213>

<400>

Belouski, Edward J
Eilison, Murielle M
Hamburger, Agnes E

ltecht, Randy T.

i, Yue-Sheng
Michaels, Mark
Sun, Jeonghoon
Xu, Jing

FGF21 Mutants and Uses Thereof

A-1429-¥0-PCT

PCT/US2009/046113

2009-06-03

41

Patentln version 3.5

!
630
DNA

A (Homo sapiens)

atggaclegg acgagaccgy

clictgetgg gageetgeca

gegggccaag LCCgRcageg

clggagatca gggaggalgg

ctgeagetga aagectigaa

tlectglgee ageggecaga

tgecagettee gggagetget

gecctecege tgeacclgee

ccageteget teetgecact

clggeceece ageeeeccega

cagggecgaa geceecagela

210>
QI
212>
213>

<400>

2
209
PRT

gltegageac

ggcacaceee

glacctetac

Gacgetgses

geegggagtt

tggggecety

tctigaggac

agggaacaag

accaggeetg

tgtgggctee

cgelicelga

A (Homo sapiens)

teaggactgt

atccetgact

acagatgatg

ggcgetgelg

altcaaatct

Latggatcgce

ggatacaatg

tceeccacace

cceeecegeac

tcggacecte

gygtlieigl

ccagteetet

cceageagac

accagagecc

tgggagtcaa

tecacttiga

titaccagte

ggracccetge

cceeggagee

tgagcatggt

BClEgelEgt

cetgcaatte

agaagececac

cgaaagtcte

gacatccagg

ceelgaggee

cgaagcceceac

acccecgagga

acccggaate

gegacctlce

Met Asp Ser Asp Glu Thr Gly Phe Glu His Ser Gly Leu Trp Val Ser

5

10

15

Val leu Ala Gly Leu Leu Leu Gly Ala Cys Gln Ala His Pro lle Pro

[0002]

20

25

30

67

60
120
‘180
240
300
360
420
480
540
600
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F

¢l

=

2/26 T

[0003]

Asp

Glu

66

leu

Lys

Ser

Glu

His

145

Pro

Pro

Pro

Ser

Ser

Tyr

50

Gln

Thr

Leu

Asp

130

Leu

Ala

Pro

Leu

210>
21>
212>
213>

<400>

cacceccatee

Ser

Thr

Gly T

Len

Ser

flis
115

Gly

Pro

Arg

Gly

Ser

195

3
546
DNA

A (Homo sapiens)

3

clctacacag

gLgEEEERCE

ggagttattc

geeetgtatg

gaggacggal

aacaagtccc

ggeetgeecee

Pro

Asp

Arg
100

Phe

Gly

Phe

[le L

180

Met

ctgactccag tccicteclg
aLgaLgccéa
ctgeigacca
anatctigeg
gatcgeteca
acaatgttta
cacaccggga

ccgeacceece

leu

Asp

Val

s Ala L

85

Phe
Asn
Asn
Leu

165

Val

{.eu

Ala

Gly

70

Leu

Pro

Val

Lys

150

Pro

Ala

Gly

Glin

Gly

lys

Phe
40

Gin

Ala

Cys Gln

Glu

Tyr

135

Ser

l.eu

Pro

Pro

Ala

120

Gln

Pro

Pro

Gln

Ser
200

geagacagaa

gagecccgaa

agtcaagaca

ctttgaccet

ccagtecegaa

ccetgeacee

ggagecacce

Gly

Thr

Ala

Gly

Arg

105

Cys

Ser

His

Gly

Pro

185

Gln

Gly

Glu

Asp

Val

90

Pro

Ser

Glu

Arg

Leu

170

Pro

Gly

Gln

75

Asp

Phe

Ala

Asp

165

Pro

Asp

Arg

caaltcgges

geecacclgg

agteteetge

tccaggttice

gaggceetgea

geeeacggee

cgaggaceag

ggaatcctggy

Va

a llis

60

Ser

Gln

Gly

Arg

His

140

Pro

Pro

Val

Ser

Arg Gln Arg

45

Leu

Pro

Ala

Glu

125

Gly

Ala

Ala

Gly

Pro
205

Glu

Leu

Leu

110

Leu

Leu

Pro

Pro

Ser

190

Ser

gecaagiceg

agalcaggga

agclgaaage

Lgtgecageg

gettceggga

tceegelgea

ctegettect

cceececeagec

68

Tyr

80

Gly val

Tyr Gly

Leu Leu

Pro Leu

Arg Gly
160

Pro Glu
178

Tyr Ala

geageggtac
ggatgggacg
ctilgaageceyg
gccagalggg
geigettiett
celgecaggg
gecactacca

ceccgatgtg

60

120

180

240

300

360

420

480
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[0004]

ggeteelegg accelctgag catgglggga cctteccagg gecgaagece cagctacget

teetga

210> 4
211> 181
<212> PRT

Q1 A Ulomo sapiens)

<400> 4
His Pro 1le Pro

1

Arg Gln Arg Tyr
20

Leu Glu lle Arg
35

Pro Glu Ser Leu
50

fle Leu Gly Val
65

Ala Leu Tyr Gly

Glu Leu Leu Leu
100

Gly lLeu Pro Leu
1156

Ala Pro Arg Gly
130

Ala Pro Pro Glu
145

Gly Ser Ser Asp

Pro Ser Tyr Ala
180

210> &
2> 40
212> DNA
Q1> ATFF

220>
<223> PCR 5{#

<400> 5

o

Leu T

Leu

Lys

Ser L

85

Glu

His

Pro

Pro

Ser

Asp

Gln

Thr
70

Ala

Pro
150

Ser

Thr

Gly

Leu

55

Ser

lis

Gly

Pro

Arg

135

Gly

Ser

Pro L

Asp

Thr

40

Lys

Arg

he

Tyr

Gly
120

Met

Asp

25

Val

Ala

Phe

Asn

105

Leu

Leu

Val

Leu

10

Gly

Leu

Leu

Pro
90

Val T

Pro

Ala

Gly
170

Gln

Gln

Gly

Lys

Cys

15

Glu

s Ser

Leu

Pro
155

Pro

aggaggaata acatatgcal ccaattccag attcttctice

Phe Gly

Gln Thr

Ala Ala
415

Pro Gly
60

Gln Arg

Ala Cys

Gln Ser

Pro lis

126

Pro Gly
140

Gln Pro

69

Gly

Glu

30

Asp

val

Pro

Ser

Glu

110

Arg

Leu

Pro

Gly

Gln

15

Ala

Glin

Ile

Phe

85

Aa

Asp

Pro

Asp

Arg
175

Val

His

Ser

Gln

Gly

80

Arg

IWis

Pro

Pro

Val

160

Ser
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[0005]

210>
(€204
212>
213>

220>
223>

<400>

6

33

DNA
ATFH

PCR 3|4

6

tagtgagetc gaattcttag gaagegtage Lgg

210>
QY
<212>
<213>

<220>
<223>

<400>

7

41

DNA
ATFF

PCR 5|4

7

gmagatatac atatgccaat tccagattel tctccattat t

<21
QI
212>
213>

220>
223>

<400>

8

34

DNA

AT 5

PCR 3|4

8

catatglata Lcetectlett aaagtiiaaac aaaa

<210>
QI
<2125
<213>

<220>
223>

<400>

9

34
DNA
AT

PCR 5|4

9

aaaacaaatt gaaattcttc ctctatatgl atac

<210>
211>
<212>
213>

220>
223>

<400>

10

10

PRT
ANIFF

R A FGR21 % IKE8 5

10

Met His Pro Ile Pro Asp Ser Ser Pro Leu

1

<2105
211>
212>
<213>

<220>

5 10

11

63

DNA
ALFF

70

33

11

34

34
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223> KA FGF21 Rk (Ad8 5 (1 L8

<400> 11
tttiglitaa ctitaagaag gagatataca tatgeatccea attccagatt cttctecatt 60

att 63
210> 12

211> 63

<212> DNA

Q213> AT

<220>
<223> 3K B FOF21 3Rk Ha g4 8 43 i) R SLBE

400> 12
aaaacaaalt gaaattcilc clctalatgl atacgtaggl laaggtctaa gaagagglaa 60

taa 63
<210> 13

211> 227

212> PRT

<213> A (llomo sapiens)

<400> 13

Asp Lys Thr llis Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly

1 5 10 15

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
20 25 30

11e Ser Acg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
35 40 15

Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val
50 55 60

His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyc Asn Ser Thr Tyr
66 70 75 80

Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly
85 90 95

Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile
: 100 105 110

Glu Lys Thr Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn Val
115 120 125

Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser
130 135 140 :

Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp [le Ala Val Glu
145 150 165 160

Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn fyr Lys Thr Thr Pro Pro

[0006]
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[0007]

165 170 175

Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val
180 185 190

Asp Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Vat Met
195 200 206

His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
210 215 220

Pro Gly Lys
225

<2105 14

2 3

<212>  DNA
213> ATFH

<2205
<223> PCR 5|

400> 14
aggaggaala acatatggac aaaaclcaca calg 34

<2100 15

211> 23

<212>  DNA
213> AT

220>
<223> PCR B4

400> 15
ggatccacea ceacegelac cac 23

210> 16
211> 39
212> DNA
Q213> AT

<220
<223> PCR 342

<400> 16
gelggteglyg gatcccatee aattccagat tcttcteca 39

Q10> 17
211> 33
<212> DNA
Q13> ATFH

<220>
<223> PCR B4

<400> 17

tagtgagcic gaattcttag gaageglage LBE 33

<210> 18
Qi 27
<212> DNA

72
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[0008]

213> AIRFI

<220>
<223> PCR 3|4

400> 18
algglggaac CLLCCCABEg cepaage

Q1> 19
Q211> 30
<212>  DNA
Qe ATFH

220>
<2235 PCR 314

<400> 19
ggaaggltcee accatgetea gagggtecga

Q210> 20
211> 50
<212> DNA
213> ATHF3

220>
<223> 3k FGF21 FRIEHIEE (AHS 5 A X ik

<400> 20
ctecteggac celetgagea tgglgggacce tlccecaggge cgaageeccea

210> 21
21> 30
212> DNA
Q1 AT

<2205
223> PCRBIY

400> 21
ageelgggay acteglacca cetlggaagg

210> 22
211> 50
212> DNA
@1 AT

220>
223> SR FGF21 RIAME IR KR X

<400> 22

gaggagcetg ggagactegt accaccctgg aagggteccg geticggsst

<210> 23
QI 15
212> PRT
213> AT

220>
223> HEKFFY

<400> 23

Gly Gly Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 ) 10 15

73
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50

30

50
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210> 24

211> 424
<212>  PRT
213> AT

<220>
<223>  Fe—(G4S) 3-1'GF21

<400> 24

Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
| 5 10 15

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu
20 25 30

Met 1le Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
35 40 45

llis Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
50 55 60

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
65 70 75 80

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn
85 90 95

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 110

fle Glu Lys Thr Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln
115 120 125

val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val
130 135 140

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val
145 150 155 160

Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro
165 170 176

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
180 185 190

val Asp Lys Ser Arg Trp Gln Gin Gly Asn Val Phe Ser Cys Ser Val
195 200 205

Met Ilis Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu
210 216 220

Ser Pro Gly Lys Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
225 230 235 240

[0009]

74



CN 102143758 A

F

¢l

=

9/26 1T

[0010]

Gly

Gly

Asp

Val
305

Pro

Ser

Glu

Arg

Leu

385

Pro

Gly

Gly

GlIn
290

Ile

Phe

Ala

Asp

370

Pro

Asp

Arg

210>
211>
<212>
213

<220>
<223>

<400>

Ser

Val

His

275

Ser

Gln |

Gly

His

355

Pro

Pro

Val

Ser

PRT
AT

lis

Arg

260

Leu

Pro

Ala

Glu L

340

Gly L

Ala

Ala

Pro S

420

Pro

245

Gln

Glu

Glu

e Leu

Leu
325

Pro

Pro

Ser
405

FGF21 (15) -Fe

25

fle

Arg '

Ile

Ser

Gly

310

Leu

Pro

Arg

Pro

390

Ser

Tyr

Pro

Arg

l.eu

295

Val

r Gly

Leu

Gly

375

Glu

Asp

Ala

Met tlis Pro [le Pro Asp Ser

|

5

Val Arg Gln Arg Tyr Leu Tyr

20

Ilis Leu Glu le Arg Glu Asp

35

Asp

Leu

Glu

280

leu

Lys T

Ser

Glu

His

360

Pro

Pro

Pro

Ser

Ser

Tyr
265

Asp

Gln L

Leu

Asp

345

f.eu

Ala

Pro

Leu

Ser Pro Leu l.eu

250

Thr

Gly

Ser

His

330

Gly

Pro

Arg

Gly

Ser
410

Asp

Thr

Lys

Arg

315

Phe

Tyr

Gly

Phe

Ile

395

MeL

Asp

Val

Ala L.

300

Phe

Asp

Asn

Asn

l.eu

380

Val

Ala

Gly
285

Pro

Val

Lys

365

Pro

Ala

Gly

Gln

Gln

270

Gly

Cys

Glu

Tyr

350

Ser

Pro

Pro

Fhe
265

Gln T

Ala

s Pro

Gln

Ala

335

Gln

Pro

Pro

Gln

Ser
415

Gly

Ala

Arg

320

Ser

His

Pro
400

Gln

Ser Pro Leu Leu Gln Phe Gly Gly Gln

Thr Asp Asp Ala Gln Gln Thr Glu Ala

Gly Thr Val Gly Gly Ala Ala Asp Gln

40

25

10

75

45

30

15
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[0011]

Ser

Gln

65

Gly

Arg

Ris

Pro

145

Val

Ser

Gly

Pro

lys

225

Val

Asp

Tyr

Asp

Leu

305

Arg

Pro

50

ile

Ala

Glu

Ala

130

Ala

Gly

Pro

Gly

Glu
210

Asp

Asp

Gly

Asn

Trp

290

Pro

Glu

Glu

Leu

Leu

15

Pro

Pro

Ser

Ser

Gly

195

leu

Val

Val

Ser

Gly

Leu

100

Pro

Arg

Pro

Ser

Tyr

180

Gly

Leu

Ser

Glu
260

Ser Thr

Leu

Ala

Pro

Asn

Pro

Leu

Val

* Gly

85

Leu

Gly

Glu

Asp

165

Ala

Ser

Gly

Met

Tyr

Gly

1le

Leu

Lys

70

Ser

Glu

His

Pro

Pro

150

Pro

Ser

Asp

Gly

Ile

230

Glu

Hisg

Arg

Lys

Glu
310

Gin Val Tyr

Gln

55

Thr

L.eu

Asp

Leu

Ala

135

Pro

Leu

Gly

Pro S

215

Ser

Asp

Asn

Val

Glu T

295

Lys T

Thr

Leu Lys Ala Leu

Ser

Ilis

Gly

Pro

120

Arg

Gly

Ser

Gly

s Thr

200

Arg

Pro

Ala

Val
280

Leu

Arg

Phe

Tyr

105

Gly

Phe

Gly

184

His

Val

Thr

Glu

Lys T

265

Ser

Lys

Ile

Pro

Phe

Asp

90

Asn

Asn

Leu

Leu

Val

170

Gly

Phe

Pro

Val
250

Val L

Cys

Ser

76

Leu

75

Pro

Val

Lys

Pro

Ala

165

Gly

Gly

Cys

Leu

Glu
236

Lys

Lys
315

Ser

Lys

60

Cys

Glu

Tyr

leu

140

Pro

Pro

Ser

Pro

Phe
220

Val

s Phe

Pro

Thr

Val

300

Ala

Arg

Pro

Gin

Gln

" Pro

125

Pro

Gln

Gly

Pro

205

Pro

Asn

Arg

Val

285

Ser

Asp

Gly

a Cys

Ser

110

Ilis

Gly

Pro

Gln

Gly
190

Pro L

Cys

Glu
270

Asn

Gly

Val

Pro

Ser

95

Glu

Arg

Pro

Gly
175

Gly

s Pro

Val

Tyr

2h6

Glu

His

Lys

Gln

Asp

80

Phe

Ala

Asp

Pro

Asp

160

Arg

Ala

s Pro

Val

240

Val

Gln

Gln

Ala

Pro

320

Thr
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[0012]

Lys

Asp

Lys

Ser

385

Ser

Asn Gln

Ile Ala
3h5

Thr Thr

370

Lys leu

Cys Ser

Leu Ser

210> 26
@i 424
<212> PRT
Q13> AT

<2205

223>

<400> 26

325

Val Ser Leu Thy

340

Val Glu

Pro Pro

Thr Val

Val Met

405

leu Scr
420

Met. Asp Lys Thr His

Gly

Vel

His

Val

65

Tyr

Gly

Tle

Va

—

Gly Pro

35

Glu Asp

His Asn

Arg Val

Lys Glu

Glu Lys

115

Tyr Thr

5

Ser Val
20

r Arg Thr

Pro Glu

Ala Lys

Val Ser
85

Tyr Lys
100

Thr Ile

Leu Pro

Trp Glu

Val Leu
375

Asp Lys S

390

His Glu

Pro Gly

Fe- (G4S) 3-FGF21 G170E

Thr Cys

Phe Leu

Pro Glu

Val Lys

55

Thr Lys

70

Val Leu

Cys Lys

Ser Lys

Pro Ser

Cys

Ser
360

Asp

Ala L

Lys

Pro

Phe

Val T

40

Phe

Pro

Thr

Val

Ala L

120

Arg

Leu

345

Asn

Arg

Pro

Asn

Arg

Val

Ser
105

Asp

330

Val

Gly

Asp

Trp

Ilis
410

Cys
10

Pro L

Cys

Glu

Leu
90

Asn

s Gly

Glu

7

Lys

Gin

G1n
395

Asn

Pro

Val

His

Lys

Gln

Leu

Gly

Pro

Ser

380

Glin

His

Aa

s Pro

Val

Val

60

Gln

Gln

Ala

Pro

Thr

Phe

Glu

365

Phe

Gly

Pro

Lys

Val

45

Asp

Asp

Leu

Arg

125

Lys

Tyr
350

Asn

Phe L

- Thr

Glu
Asp
30

Asp

Gly

r Asn

Trp

Pro

110

Glu

Asn

335

Pro

Asn

Val

Gin
415

Leu L

I5

Thr

Val

Val

Ser

Leu

95

Ala

Pro

Gln

Ser

Tyr

Phe
400

Lys

Leu

Ser

Glu

Thr

80

Asn

Pro

Gln

Yal
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[0013]

Ser
145

Val

Met

Ser

225

Gly

Gly

Glu

Asp

Val

305

Pro

Ser

Giu

Arg

Leu

385

Pro

130

Leu

Val

Asp

His

210

Pro

Gly

Gln

Ala

Gin

290

Ile

Phe

Ala

Asp

370

Pro

Asp

Thr

Glu

lys

195

Glu

Gly

Ser

Val

His L

275

Ser

Glin

Gly

Arg

His

355

Pro

Pro

Val

Cys

Ser

Asp

180

Ala

His

Arg

260

Pro

Ala

Glu

340

Gly

Ala

Ala

Gly

Leu

Asn
165

Ser

Arg

Leu

Gly

Pro

245

Gln

Glu

Glu S

Leu T

326

Leu

Leu

Pro

Pro

Ser S

405

Val

150

Gly

Asp

Trp

itis

Gly
230

Arg

{le

Gly

310

l.eu

Pro

Arg

Pro
390

Gln

Gly

Gin

Asn

215

Gly

Pro

Arg

r Leu

295

Val

- Gly

leu

Leu

Gly

376

Glu

- Asp

Gly

Pro

Ser

Gln
200

His 1

Gly

Asp

Leu

Glu

280

Leu

Lys

Ser

Glu

His

360

Pro

Pro

Pro

Phe

Glu

Phe

185

Gly

Ser

Tyr

265

Asp

Gln

Thr

Leu

Asp

345

Ala

Pro

Leu

Tyr

Asn

170

Phe

Asn

Thr

Gly

Ser

250

Thr

Gly

Leu L

Ser

Iis

330

Gly

Pro

Arg

Gly

Ser
410

78

Pro

155

Asn

leu

Va

il

Gln

Gly

235

Pro

Asp

Thr

Arg
315

Phe

Tyr

Gly

Ile
395

Met

140

Ser

Tyr

Phe

lys

220

Gly

Leu

Asp

Val

5 Ala

300

Phe

Asp

Asn

Asn

Leu

380

Leu

Val

Asp

Lys

Ser
205

Ser L

Gly

Leu

Ala

Gly
285

[le

Lys
190

Cys

Ser

Gln

Gln

270

Gly

Leu Lys

Leu

Pro

Val

Lys

365

Pro

Ala

Glu

Cys

Glu

Tyr

360

Ser

Leu

Pro

Pro

Ala

Thr

175

Leu

Ser

Ser

Gly

Phe

2565

Gln

Ala

Pro

Gln

Ala

335

Gin

Pro

Pro

Gln

Ser
415

Val

160

Pro

Thr

Val

Gly

240

Gly

Thr

Ala

Gly

Arg

320

Cys

His

Gly

Pro

400

Gln
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[0014]

Gly Arg Ser Pro Ser Tyr Ala Ser

<210>
211
<212>
213>

<220>
223>

<400>

Met Asp Lys

Gly

Met

His

Val

65

Tyr

Gly

Ile

Val

Ser
145

Glu T

Pro

Val

Met

Gly

Glu

50

His

Arg

Lys

Glu

420

27
424
PRT
AT

Fe-(G4S) 3-FGF21 P171A

27

Thr

Pro Ser
20

e Ser Arg T

35

Asp Pro

Asn Ala

Val Val

Glu Tyr L

100

Lys Thr

115

Tyr The

130

Leu

Val

Asp

His
210

Thr Cys

Glu Ser

180

Lys Ser
195

Glu Ala

llis

Val

Glu

Lys

Ser

86

e

Pro

Arg

Leu

Thr

Phe L

Pro

Thr
70

Val

5 Cys

Cys

Glu

Lys

55

Lys

Leu

Lys

Ser Lys

Pro
Val
150
Gly
Asp

Trp

His

Ser

135

Gin

Gly

Gln

Asn
215

Pro

Phe

Val

10

Phe

Pro

Thr

Val

Ala L

120

Arg

s Gly

Pro

Ser

Gln

200

His

Pro

Pro

25

Asn

Arg

Val

Ser

105

Asp

Phe

Glu

Phe

185

Gly

Tyr

Cys
10

Pro f.

Cys

Trp

Glu

Leu
90

Asn

s Gly

Glu

Tyr

Asn

170

Phe

Asn

Thr

79

Pro

Val

Glu
75

His

Lys

lLeu

Pro
1565

Asn

leu T

Val

Gln

AMa

; Pro

Val

60

Gln

Gin

Ala

Pro

Thr

140

Ser

Tyr

Lys S

220

Pro

Lys

Val

45

Asp

Tyr

Arg
125

lys

Asp

Lys T

Ser

Ser
205

Glu

Asp T

30

Asp

Gly

Asn

Trp

Pro

110

Glu

Asn

Tle

Lys
190

Cys

Leu L

15

Vatl

Ser

Leu

95

Ala

Pro

Gln

Ala

Thr

175

Leu

Ser

Ser

- Leu

Ser

Glu

Thr

80

Asn

Pro

Gln

Val

Val

160

Pro

Thr

Val

Leu
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[0015]

Ser Pro Gly

225

Gly G

Gly

Glu

Asp

Val

306

Pro

Glu

Arg

Leu

385

Pro

Gly

Gln

Ala

Gln

290

Ile

Asp

Phe

Ala

Asp

370

Pro

Asp

Arg

<2105
<21
<212>
213>

<220>
<223>

<400>

Ser

Val

His

275

Ser

Gln

Gly

Arg

is

355

Pro

Pro

val

28
424
PRT
AT

.ys

His

Arg

260

Leu

Pro

lle

Ala

Glu

340

Gly

Ala

Ala

Gly

Pro
420

Gly

Pro

245

Gln

Glu

Glu

Leu

Leu

325

Leu

Pro

Pro

Ser

405

Ser

Gly Gly Gly Ser

230

Arg

Ile

Gly
310

Leu L

Pro

Arg

Pro

390

Tyr

Pro

Arg

r Leu

295

Val

Gly

Leu

Gly

375

Glu

Asp

Ala

Asp

Leu

Glu

280

lL.eu

Ser

Glu

lis

360

Pro

Pro

Pro L

Ser

Fe-(G4S) 3-FGF21 S172L

28

Ser

Tyr
265

Asp

Gln L

5 Thr

Leu

Asp

345

Leu

Ala

Pro

Gly

Ser
250

Thr

Gly

tlis
330

Gly T

Pro

Arg

Gly

Ser
410

Gly
235

Pro

Asp

Lys

Arg

315

Phe

Gly

Phe

Tle

396

Met

Gly Gly Ser

Leu

Asp

Val

Ala L

300

Phe L

Asp

Asn

Asn

Leu

380

Leu

Val

Ala

Gly
285

Pro

Val

Lys §

365

Pro

Gly

Gln

Gln

270

Gly

Lys

Cys

Tyr
350

Leu

Pro

Gly

Phe

255

Gln

Ala

Pro

Gln

Ala

335

Gln

Pro

Pro

Gln

Ser
415

Gly
240

Gly

Thr

Gly

Arg

320

Cys

Ser

His

Gly

Pro
400

Met Asp Lys Thr Ilis Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu

1

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

20

5

25

10

80

30

15
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[0016]

Met

His

Val

65

Tyr

Glu
50

His

Arg

Gly Lys

Tle

Val

Ser
145

Glu T

Pro

Val

Met

Gly

Glu

Asp

Val

Glu

Tyr
130

Leu

rp

Asp

His

210

Pro

Gly

Gln

Ala

Ie

e Ser

35

Asp

Asn

Val

Glu

Lys T

Arg

Pro

Ala

Val

Tyr L

100

1167

Thr L

The C

Glu S

Leu

Lys

185

Glu

Gly

Ser

Val

llis

275

Ser

Gln

Asp
180

Ser

Ala

His

Arg

260

Leu

Pro

Ile L

Thr

Glu

Lys

Ser
85

fle §

Pro

5 Leu

Asn
165

Arg

Leu

s Gly

Pro

245

Gln

Glu

Glu

Pro

Val

Thr L

70

Val

s Cys

Pro

Val

150

Gly

Asp

Trp

His

Gly
230

Arg T

Ile

Ser

Gly

Glu

Lys
55

Lys

Lys

Ser

135

Gin

Gly

Gln

Asn

215

Pro

Arg

Leu L

295

Val

Val

40

Phe

Pro

Thr

Val

Ala L

120

Arg

Gly

Pro

Ser

Gln
200

His T

Gly €

Asp

Leu

Glu

280

Lys

Thr

Asn

Arg

Val

Asp

Phe T

Phe
185

Gly

Ser

Tyr

265

Asp

Gln

Thr

8

Cys

Trp

Glu

lLeu

90

Asn

5 Gly

Glu

yr

Asn
170

Phe L

Asn

Thr

Gly

Ser

250

Thr

Gly

Leu

Ser

1

Val

Tyr

Glu

75

Ilis

Gln

Leu

Pro
153

Asn T

Val

Gln

Gly
235

Pro L

Asp

Lys

Arg

Val

Val

60

Gln

Gln

5 Ala L

Pro

Thr
140

Phe

Lys
220

Gly G

Asp

Val

Ala

300

Phe

Val

45

Asp

Tyr

Asp

Arg
125

Asp

Lys T

sSer

Ser

206

Ser

lLeu

Ala

Gly

285

Leu

Asp

Gly

Asn

Trp

Pro

110

Glu

Lys L

190

Cys

l.eu

Ser

Gin

Gln

270

Gly

Lys

Cys

Val

Val

Ser

Leu

95

Pro

Gin

Ala

Thr

175

Ser

Ser

Gly

Phe
255

Gln

Ala

Pro

Gln

Ser

Glu

Thr

80

Asn

a Pro

Gin

Val

160

Pro

Thr

Val

Leu

Gly

240

Gly

Ala

Gly

Arg
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[0017]

305

Ser

Glu

Arg

l.eu

385

Pro

Gly

Asp

Phe

Ala

Asp

370

Pro

Asp

Arg

<210>
<211
<212>
<213>

<220>
<223>

<400>

Gly

Arg

His

355

Pro

Pro

val

Ser

29

PRT

AT

ek

29

Gly Gly Gly

<210
2L
212>
<213>

<220>
<223

<400>

30
§
PRT
AT

ek

30

Gly Gly Gly

{

<210
<211>
<212>
213>

<220>
<223>

<400>

31
15
PRT
AT

31

Ala lLeu
325

Glu Leu

340

Gly Leu

Ala Pro

Ala Pro

Gly Ser

405

Pro Ser
420

Gly

Gly Gly

310

Tyr Gly S

leu Leu

Pro Leu

Arg Gly
375

Pro Glu
390

Ser Asp

Tyr Ala S

72}
@
=

Glu

His

360

Pro

Pro

Pro

315

lLeu His Phe
330

Asp Gly Tyr
344

Leu Pro Gly

Ala Arg Phe

Pro Gly Tle
395

Leu Ser Met
110

Asp

Asn

Asn

leu
380

IS

u

Val

Pro Glu

Val Tyr
350

Lys Ser

365

Pro Leu

Ala Pro

Gly Pro

320

Ma Cys
335

Gln Ser |

Pro His

Pro Gly

Gln Pro
400

lLeu Gln
415

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

82
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[0018]

<210>
211>
<212>
213>

220>
223>

<400>

32
PRT
AT

32

Gly Gly Gly Lys Gly Gly Gly Gly

1

<210>
210
Q212>
<213

<220>
223>

<400>

]

33
PRT

AT
Hesk

33

Gly Gly Gly Asn Gly Ser Gly Gly

<2105
211>
212>
213>

<220>
<223>

<400>

5

34
PRT
AT

34

Gly Gly Gly Cys Gly Gly Gly Gly

210>
<2115
212>
213>

<220>
<223>

<400>

5

35

5
PRT
AT

35

Gly Pro Asn Gly Gly

1

<2105
211>
212>
<213>

<220>
223>

<400>

Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu

5

36

424

PRT

AT

Fc-(G48) 3-FGF21 L98R, PL71G

36

83
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[0019]

Gly

Met

llis

Val

65

Tyr

Gly

ile

Val

Ser

145

Glu

val

Mel

Ser

225

Gly

Gly

Glu

Gly

Glu

50

His

Arg

Glu

Pro

Ser

Asp

Asn

Val

s Glu

Lys ’

115

Tyr Thr

130

Leu

Trp

Val

Asp

lHis

210

Pro

Gly

Gln

Ala

Thr

Glu

Leu

Lys

(195

Glu

Gly L

Ser

Val

His
275

Ser
20

Arg 1

Pro

Ala

Val

Tyr
100

Cys

Ser

Asp

180

Ser

Aa

His

Arg

260

Leu

Val

Glu

Lys

Ser

85

Lys

Pro

lLeu

Asn

165

Ser

Arg

Leu

s Gly

Pro
245

Gln

Glu

Phe

Pro

Val

Thr L

70

Val

Cys

Ser

Pro

Val

150

Gly

Asp

Trp

His

Gly

230

Ile

Arg

Ile

ey

Glu

Lys

55

Leu

Lys

Lys

Ser
135

Gly

Gln

Asn

216

Gly

Pro

Tyr

Arg

Phe

Val
40

Phe

i Pro

Thr

Val

Pro

Thr

Asn

Arg

Val

Ser
105

Ala Lys

120

Arg

s Gly

Pro

Gln

200

is

Gly

Asp

Leu

Glu
280

Phe T

Glu

Phe

185

Gly

Tyr

Ser

Ser

Tyr

265

Asp

84

10

Pro

Cys

Tep T

Glu

Leu

90

Asn

Gly

Glu

Asn

170

Phe

Asn

Thr

Gly

Ser

250

Thr

Gly

Lys

Val

Glu

75

His

Lys

Gln

Leu

Pro S

165

Leu T

Val

Gln

Gly

235

Pro

Asp

Thr

Pro

Va

Val

60

Gln

Gln

Ala

Pro

Thr
110

Lys Asp
30

val Asp
45

Asp Gly

Tyr Asn

Leu Pro

110

Arg Glu
125

Lys Asn

Asp Tle

Tyr Lys Tl

Phe

Lys S

220

Gly

Asp

Val

Ser Lys
190

Ser Cys
205

Gly Ser

Leu Gln

Ala Gln

270

Gly Gly
285

15

Thr

Val

Ser

Leu

95

Ala

Pro

Gln

Ala

Thr

175

Leu

Ser

Ser

Gly

Phe

255

Gln

Ala

Leu

Ser

Glu

Thr

80

Asn

Pro

Gln

Val
160

Pro

Thr

Val

Leu

Gly

240

Gly

Thr

Ala
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[0020]

Asp Gln Ser Pro Glu Ser Leu Leu Gln Leu Lys
290 295
Val [le Gln Tle Leu Gly Val Lys Thr Ser Arg
305 310 315
Pro Asp Gly Ala Leu Tyr Gly Ser lLeu His Phe
325 330
Ser Phe Arg Glu Arg Leu Leu Glu Asp Gly Tyr
340 345

Glu Ala His Gly Leu Pro Leu His Leu Pro Gly

355 360
Arg Asp Pro Ala Pro Arg Gly Pro Ala Arg Phe

370 375
Leu Pro Pro Ala Pro Pro Glu Pro Pro Gly Tle
385 390 395
Pro Asp Val Gly Ser Ser Asp Pro Leu Ser Mel
405 410
Gly Arg Ser Pro Ser Tyr Ala Ser
420

210> 37
211> 1274
212> DNA
Q1 AL
220>
<223> Fc(15)FGF21 L98R, PITIG
<400> 37
atggacaaaa ctcacacatg tccaccttgt ccagclccgg
gtcttectel tececccaaa acccaaggac accctcatga
acalgegtgg tggtggacgt gagccacgaa gacccigagg
gacggeglegg apgglgeataa Lgecaagaca AageCgegLy
taccglglgg tcagegleclt caccgteetlg caccaggact
aagtgeaagg Lciccaacaa ageccteeca geecccatleg
aaagggcage cccgagaace acaggigtac accclgeece
aagaaccagg tcagectgac ctgectggte aaaggetict
gaglgggaga gecaatgggea gecggagaac aactlacaaga
tcegacggel ccttettect ctacageaag ctcaccglgg
gggaacgtet tctcatgete cgtgatgeat gaggctetge
ageetetece tgletecggg taaaggigga ggiggtggte

85

Ala Leu Lys
300

Phe Leu Cys

Asp Pro Glu

Asn Val Tyr
350

=

Asn Lys Se
365

leu Pro lLeu
380

l.eu Ala Pro

Val Gly Gly

aactcctggg
teteccgtac
tcaagtlcaa
aggagcagta
ggctgaalgg
agaaaaccatl
calceegtga
atcccagega
cecacgectee
acaagagecg
acaaccacta

cLEgLBgLeg

Pro Gly

Gin Arg
320

Ala Cys
335

Gln Ser

Pro His

Pro Gly

Gln Pro
400

Ser Glin
415

gggaccgtca
ceetgaggte
cltggtacgtg
caacagcacg
caaggagtac
ctecaaagee
Lgagetgacce
catcgecgtg
cgtgctlggac
ttggcageag
cacgcagaag

tageggtggt

60

120

180

240

300

360

120

480

540

600

660

720
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[0021]

ggtggatceee atccaaltec

cageggtace Letacacaga

gatgggacgg LEBEBRECRC

ttgaageegg gagttattea

ccagalgggs ccctgtatgg

cgtetiettg aggacggata

ctgecaggga acaagteecc

ccactaccag gecetgeccee

ceegatgigg getectegga

agctacgetlt ccta

<210> 38

211> 424
<212> PRT
@I AT

<220>

<223>  Fe (18) FGr21

<400> 38

Thr

Met Asp Lys
i

Gly Gly Pro Ser
20

Met [le Ser Arg
35

His Glu Asp Pro
50

Va
65

—_

His Asn Ala

Tyr Arg Val Val

Gly Lys Glu Tyr
100

[le Glu Lys Thr
118

Va

Tyr Thr Leu
130

Ser Leu Thr Cys

His Thr C

5

Val Phe

Thr Pro

Glu Val

Lys Thr

70

Ser Val

85

Lys Cys

Ile Ser

Pro Pro

Leu Val
150

Glu

Lys
55

Lys

Leu T

Lys

agattcttet

tgatgeccag

tgelgaccag

aalctiggga

atcgetecac

caatgtttac

acaccgggac

cgcaccececg

ceetetgage

s Pro

Phe

Val

40

Phe

Pro

Val

s Ala

120

Arg

ccattatiac

cagacagaag

agecececgaaa

grcaagacal

tttgacectg

caglccgaag

cctgeaccecece

gagccaccceg

atgglgegag

Pro

Asn

Arg

Va

—

Ser
105

Asp

Phe

Cys Pro
10

Pro Lys

Cys Val

Trp Tyr

Glu Glu
75

Leu Ris
90

Asn Lys

5 Gly Gin

Glu Leu

Tyr Pro
155

86

aallCcggBEs

ceeacclgga

gletecLgea

ccaggtteet

aggeelgeag

cceacggeet

gaggaccage

gaatcclgge

gltcccagge

Ala

Pro

Val

60

Gln

Gln

Ala

Pro

Thr

Pro

Lys

Val

45

Asp

Tyr

Asp

Leu

Arg

125

Lys

140

Ser

Asp

Glu

Asp

30

Asp

Gly

Asn

Trp

Pro

110

Glu

Asn

Ile

ccaagtccgg

gatcagggag

gctgaaagee

glgecagegg

ctteecggrag

ccegetgeac

tecgetieelg

ceeccageee

ccgaageece

Leu Leu
15

Thr Leu

Val Ser

Val Glu

Ser Thr

80

Leu Asn

95

Ala Pro

Pro Gln

Gln Val

Ala Val
160

780

840

900

960

1020

1080

1140

1200

1260

1274
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[0022]

Glu T

Pro

Val

Ser

22H

Gly

Gly

Glu

Asp

Val

305

Pro

Ser

Glu

Arg

Leu

385

Pro

Gly

p

Asp

t lis

210

Pro

Gly

Ala

Gln

250

Asp

Phe

Ala

Asp

370

Pro

Asp

Arg S

<210>

Glu

leu

Lys

195

Glu

Gly

Ser

Val

His

275

Ser

Gln

Gly

His

355

Pro

Pro

Va

39

Ser

Asp
180

Ser

Ala L

Lys

His

Arg G

260

Leu

Pro

Ala

; Glu

340

Ala

Ala

Gly

Pro
420

Asn
165

Ser

Arg T

Gly

Pro
245

Glu

Glu S

lLeu

Leu

326

leu

Pro

Pro

Ser

405

Ser

Gly

Asp

Ilis

Gly

230

[le

Arg

lte

Gly
310

Tyr

Pro

Arg

Pro

390

Ser

Tyr

Gln

Gly

Gln

Asn

215

Gly

Pro

Tyr

Arg

Leu

205

Gly

Leu

Gly

375

Glu

Asp

Ala

Pro

Ser

Gln

200

His

Gly

Asp

l.eu

Glu

280

l.eu

Glu

llis

360

Pro

Pro L.

Ser

Glu Asn Asn Tyr

Phe
185

Gly

Gly

Ser

Tyr ¥

265

Gln

L.eu

Asp

345

Leu

Ala

Pro

87

170

Phe

Asn

Ser

Ser
250

Gly T

lLeu

Ser

His
330

Gly T

Pro

Arg

Gly

Ser
410

Val

Gln

Gly

235

Pro

Asp

Lys

Arg

316

Phe

Tyr

Gly

Phe

Ile

385

Met

Phe

Lys

220

Gly

Asp

Val

Ala

300

Phe

Asp

Asn

Asn

Leu

380

Leu

Va

.ys Thr

Ser lLys
190

Ser Cys
205

Ser Leu S

Gly Ser

leu Gln

Ala Gln
270

Gly Gly
285

Leu Lys

Leu Cys

Pro Glu

val Tyr

350

Lys Ser

365

Pro Leu

Ala Pro

Gly Pro

Thr
175

Ser

Gly

Phe

255

Gin

Ala

Pro

Gln

Ala

336

Gln

Pro

Pro

Gln

Ser
415

Pro

Thr

Val

leu

Gly

240

Gly

Thr

Ala

Gly

Arg

320

Cys

Ser

His

Gly

Pro

400

Gln
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QL 424
<212> PRT
Q1Y AL

<220>
<223  FeUB5)FGF21 G1708

<100> 39

Mel Asp Lys Thr Ris Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu
1 5 10 15

Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu

Met 1le Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser
35 40 45

His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu
50 5h 60

Val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr
65 70 75 80

Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gln Asp Trp lLeu Asn
85 90 95

Gly Lys Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro
100 105 110

Tle Glu Lys Thr Tle Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro GIn
115 120 125

Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val
130 135 140

Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Tle Ala Val
145 150 155 160

Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro
165 170 175

Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
180 185 190

Val Asp Lys Ser Arg Trp Gin Gln Gly Asn Val Phe Ser Cys Ser Val
195 200 2058

Mel His Glu Ala Leu llis Asn His Tyr Thr Gin Lys Ser lLeu Ser Leu
210 215 220

Ser Pro Gly Lys Gly Gty Gly Gly Gly Ser Gly Gly Gly Ser Gly Gly
225 230 235 240

Leu Gln Phe Gly

by
[0}
=

Gly Gly Ser His Pro lle Pro Asp Ser Ser Pra

[0023]

88
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[0024]

245

Gly Gin Val Arg Gin Arg Tyr
260

Glu Ala llis Leu Glu lle Arg
275

Asp Gln Ser Pro Glu Ser Leu
290 295

Val [le Gln lle Leu Gly Val
305 310

Pro Asp Gly Ala teu Tyr Gly
325

Ser Phe Arg Glu Leu Leu Leu

340

Glu Atla His Gly Leu Pro Leu
355

Arg Asp Pro Ala Pro Arg Gly
370 375

Leu Pro Pro Ala Pro Pro Glu
385 390

Pro Asp Val Gly Ser Ser Asp
405

Gly Arg Ser Pro Ser Tyr Ala
420

<210> 40

211> 424
<212> PRT
213> AT

{220>
<223> Fc(18)FGF21 PI71A

<400> 40
Mct Asp Lys Thr lis Thr Cys

1 5

Gly Gly Pro Ser Val Phe Leu
20

Met Ile Ser Arg Thr Pro Glu
35

His Glu Asp Pro Glu Val Lys

Leu Tyr
265

Glu Asp
280

Leu Gin

Lys Thr

Ser Leu

Glu Asp

345

His Leu

360

Pro Ala

Pro Pro

Pro Leu

Ser

Pro Pro

Phe Pro
25

Val Thr
40

Phe Asn

89

250 255

Thr Asp Asp Ala Gln Gln Thr
270

Gly Thr val Gly Gly Ala Ala
285

leu Lys Ala Leu Lys Pro Gly
300

Ser Arg Phe Leu Cys Gin Arg
315 320

His Phe Asp Pro Glu Ala Cys
330 335

Gly Tyr Asn Val Tyr Gln Ser
350

Pro Gly Asn Lys Ser Pro His
365

Arg Phe Leu Pro Leu Pro Gly
380

Gly lle Leu Ala Pro Gin Pro
395 100

Ser Met Val Glu Pro Ser Gln
110 415

Cys Pro Ala Pro Glu Leu Leu
10 15

Pro Lys Pro Lys Asp Thr Leu
30

Cys Val Val Val Asp Val Ser
45

Trp Tyr Val Asp Gly Val Glu
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[0025]

Val
65

Tyr

50

His

Arg

Gly Lys

Tle

Val

Ser

145

Glu

Pro

Val

Met

Ser

225

Gly

Gly

Glu

Asp

Val

305

Pro

Glu

Tyr

130

Leu

Trp

His

210

Pro

Gly

Gln

Ala

Gln

290

11

o

Asp

Asn Ala

Val Val

Glu Tyr L

100

Lys Thr

115

Thr Leu

Thr Cys

Glu Ser

l.eu Asp
180

195

Glu Ala I

Gly Lys

Ser His

Val Arg

260

ilis Leu

275

Ser Pro

Gin lle

Gly Ala

Y8

Ser

85

[le

Pro

Leu

Asn

165

Ser

Arg

Gly

Pro

245

Gln

Glu

Glu

Leu

Leu
325

Thr
70

Val

s Cys L.

Ser

Pro

Val

150

Gly

Asp

is

Gly
230

Ser

Gly
310

Tyr

55

Lys

l.eu

Lys

Ser

135

Lys

Gln

Gly

Gln

Asn

215

Gly

Pro

Tyr

Arg

Leu

295

Gly

Pro

Thr

s Val

Ala

120

Arg

Gly

Pro

Gln
200

is T

Gly

Asp

Leu

Glu

280

Leu

Ser

Val

Ser

105

Lys

Asp

Phe

Glu

r Phe

185

Gly

Ser

Tyy

265

Asp

Gln L

5 Thr |

Leu

90

Glu

Leu
90

Asn L

Gly

Glu

Tyr

Asn

170

Phe

Asn

Ser

Ser

250

Thr

Gly

His
330

Glu
74

Iis

Gln
Leu
Pro
165

Asn

Gln
Gly
235
Pro
Asp
Thr
Lys
Arg
31h

Phe

60

Gln

Gln

5 Ala

Pro

Thr
140

Tyr

Phe

Lys S

220

Gly

Leu

Asp

Val

300

Phe L

Asp

Tyr

Asp

Leu

Arg

125

Lys

Asp

Lys

Ser

Ser

205

Gly

Leu

Ala

Gly
285

Pro

Asn

Trp

Pro

110

Glu

Asn

Ile

Thr

Lys

190

Cys

lLeu

Ser

Gln

Gln

270

Gly

Cys

Glu

Ser

Leu

95

Ala

Pro

GIn

Ala

Thr

175

Leu

Ser

Ser L

Gly

Phe

255

Gln

Ala

Pro

Glin

Ala
335

Thr

80

Asn

Pro

Gln

Val

Val

180

Pro

Thr

Val

Gly

240

Gly

Thr

Ala

Gly

Arg

320

Cys
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£9% SEQ 1D NO :4 [z 5/ 741 1) 22 IR, I A0 75 5848 LISR Al P171G,

G 2 K AL 5 R IR AR AR 2R K 1 2 k.

BORIEESK 2 G 2 1K, Horb ik 057408 Fe Je ol

BORE SR 3 1Rl & Z 0K, h Prid Fe JE4) 48 SEQ 1D NO <13 [FZ R T4
BORIEESK 4 WG 22 0K, Horh ik 2 IS i e o) i o B Sk i #2

BORE SR 5 1RG22 K, o Prid 43k GGGGGSGGGSGGGGS (SEQ 1D NO :23) o
FURE SR 5 [Raha 2 1k, Hod prid 823k b GGGGSGGGGSGGGGS (SEQ 1D NO :31) o
BUREESR 6 [l & 2 1K, Hoh prid 4 2 s SEQ ID NO :37 (%R 7 51 465 o
. BRI AT TR ER 8 (MRl & £ I

10. ZiHAAY, A EBRE R 8 a4 2 IR 22T 852 Bl i) o

e A R e
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