<110>

<120>
- <130>

<140>
<141>

<160>
<170>
<210
<211>
<212>
<213>

C <400>

atggactcgg acgagaccgy grtcgagcac tcaggactgh

A-1428-WO-PCT-ART34_5T25 . txt

SEQUENCE LISTING

Belouski, Edward J.
E1Tison, Murielle M.
Hamburger, Agnes E.
Hecht, Randy I.

Li+ Yue-Sheng

~Michaels, Mark L.

sun, Jeonghoon
Xu, Jing

FGF21 Mutants and Uses Thereof
A~1429-WO-PCT

PCT/U52009/046113
2009-06-03

41

PatentIn version 3.5

1

630

DNA .
Homo sapiens

1

gogtrtctot

gcrpgctogt

cttctgctyg gagectygcea ggeacaccet atcectgact

ggggeccaag
ctygagatca
ctgcagctga
Ttectgtgcec
tgcagettec
ggcetecege
ccageteget
ctggeeeece
cagugccgaa
<210> 2

<211> 209
51 hon

<400> 2

teeggeagey
gggaggatygg
aagccrtgaa
agcggccaga
gg9gagcrget
tgcacctgee
tectgecact
agcceceecga

gccecageta

Homo sapiens

gtacctetac
9acgatgggy
geogogagtt
tggggcccty
tctrgaggac
agggaacaag
accaggcctg
tgtgogctce

cgcrtectga

acagatygaty
ggcgctgety
attcaaatct
tatggatcgc
ggatacaatg
teeecacact
cccoccegeac

teggaccctce

. ?et Asp Ser Asp g?u Thr Gly pPhe Glu His Ser

10

val Leu ala Gly Leu teu Lew Gty ala Cys Gln
. 20 25

LCagtcctect cctgeaattc

cccageagac égaagcccac
accagagccc cgaaagtctc
tgggagtcaa gacatccagg
tccactttga ccctgaggece
tttaccagtc cgaagcccac
gogaccotyge accccgagga
CCCLygagee accoggaate

tgagcatggt gggacctice

Gly Leu Trp val ser
15

Ala His Pro Ile Pro
30

ASp Ser ggr Pro Leu Leu GIn de Gly Gly GIn val Arg GIn Arg Tyr

page 1

45

60
120
180
240
300
360
420
480
540
600



Leu
Glu
65

Leu

LyS

ser

Tyr
50

Asp Gly

Gin

Thr

l.eu

Ala

Thr

Leu
Sar
His
115
Gly

Pro

Arg

ASp

Thr

Lys

100

Phe

Tyr

Gly

Phe

ASp

val

Ala

85

Phe

ASPp

AsSn

ASn

Leu

A-1429-WO-PCT-ART34_ST25.txt

Ala
55.

Gly
70.

Gly
Leu Lys
Leu Cys
pPro Giu
val Tyr
Ser

Lys

Pro Leu

Ala
Pro

Gin

Ala
Gly
Ar
10

cys

120 -

Gln
PO

Pro

ser

His

Gly

ASD
val
50

Pro
Ser
Glu

Arg

Ley

Gin

75

ITe

Asp

Phe

Ala

Ser

Gin

Gly

Arg

His

140

Pro

Pro

Gin ¢1n Thr ¢lu Ala ggs‘Leu

Pro
Ie
Ala
Gly
125
Gly

Ala

Ala

Glu

Glu

Lew

Leu
110
Leu
Leg

Pro

Pro

Pro Pro

Pro Leu

Gly

ser

165

ile
180

Lau

Met val

195

Ser

<2310> 3

<211> 546

<212> DNA
<213>

<400> 3
cacceecaree

ctcfacacag
gtggugagcy
ggagttatic
gcectgtatyg
gaggacggat
aacaagtecc

ggcctgecec

Homo sapiens

ctgactccag
atgatgccca
ctgetgacca
aaatcrrogg
gatcgcteca
acaatgttta
cacaccggga

ccgeaccece

Ala

Gly

Pro Gin

Pro

170

Proe Asp

185

Pro ser

200

tectetecty
gcagacagaa
gagccecgaa
agtcaagaca
ctttgaccct
ccagtccgaa
cectgeaccee

ggagceacce

Glin

Gly Arg

caattcgggg
gcccacctgg
agtctectge
tTcecaggrtcc
gaggcctgea
gcccacggee
cgaggaccag
ggaatcctog

page 2

val Ser

Gly
190

Ser Pro

ser
205 :

gtcaagtcey
agatcaggga
agctgaaage
tgtgecageg
gcttecggga
tecccgetgea
ctecgettect

ceceeecagee

Ile Arg

Ley
80

Ser

Gly val

85

Tyr Gly

Ley

Pro Leu

Arg Gly

Pro Glu

175

ser Asp

Tyr Ala

gcagcggtac
ggatgggacg
crtgaagecg
gccagatgyg
getgottett
cctgécaggg
gccactacca

ccecegatgtg

60
120
180
240
300
360
420
480



A-1428-WO-PCT-ART34._5T25.txt
ggctcctcog accerctgag catgytggga ccttcccagy gecgaageoe cageracget " 540

tcctga 546

<210> 4

<211> 181

<212> PRT

<213> Homo sapiens

<400> 4
His Pro Ile Pro Asp Ser Ser Pro Leu Leu Gin phe Gly Gly GIn val
i S : 10 15

Arg Gin Arg Tyr Leu Tyr Thr Asp Asp Ala GIn Gln Thr Glu Ala His
20 : 25 . 30

Leu Glu gge Arg Glu Asp Gly zgr val Gly Gly Ala an Asp Gin Ser

Pro Glu Ser Leu Leu GIn Leu Lys Ala Leu Lys Pro Gly val Ile GIn
50 55 I 60 .

Ile Leu Gly val Lys Thr Ser arg Phe Leu Cys GIn Arg Pro Asp Gly
65 70 75 80

o
m

ala Leu Tyr Gly Ser ieu #is Phe asp Pro Glu Ala Cys Ser Phe Arg
85 90 - 95

Glu Leu Leu Leu Glu Asp Gly Tyr Asn val Tyr Gin Ser Glu Ala His
100 105 110

Gly Leu Pro Leu His Leu Pro Gly Asn Lys Ser Pro His Arg Asp Pro
115 , 120 125

Ala Pro Arg Gly Pro Ala Arg phe Leu Pro Leu Pro Gly Leu Pro Pro
130 135 140

© Ala Pro Pro Glu Pro Pro Gly I7e Leu Ala Pro Gln Pro Pro Asp val

145 150 : 155 160
Gly Ser Ser Asp Pro Leu Ser met val Gly Pro ser Glin Gly Arg Ser
165 176 175
Pro Ser Tyr Ala sar
180
<210> 5
<211> 40
<212> DNA
<213> Artificial seguence
<220>

<223> PCR primer

Page 3



<400>

" A-1429-W0O-PCT-ART34_ST25. txt
5

aggaggaata acatatgcat ccaattccag attcttctcec

<2310>
<211
<212>
<213

<220>
<223»

<400>

6

33

DNA

artificial sequence

PCR primer
6

Tagtgagcte gaattcttag gaagigtage tag

<210>
<211>
<212>

<213> -

<2 20>

<223>

<400>

7

41

DNA -

Artificial seguence

PCR primer
7

ggagatatac atatgccaat tccagattct tetccattat t

<210>
<211>
<212>
<213>

<2205
<223>

<400

8
34
DNA

artificial Seguence

PCR primer
8

Catatgtata TCtCCLtCtt aaagitaaac aaaa

<210>

<211>
<212>
<213>

<220>
<223>

<400

9 .

34

BNA
Artificial

PCR primer
o

aggacaaatt gaaattcttc ctctatatgt atac

<210>
<211>
<212>
<213

<220>
<223

<400>

Tet His Pro Ile Pro Asp Ser Ser Pro Leu
5

<210>
<211>

10

10

PRT ‘
Artificial Seguence

portion of a mature human FGF21l polypeptide
10

10

11
63 :
Page 4

40

33

41

34



trttgtttaa ctttaagaag gagatataca tatgecatcca attccagatt cttctccatt

sense strand from a pertion of an FGF21 expression construct

A-1420-WO~PCT-ART34_ST25.txt

antisense strand from a portion of an FGF21 expression construct

aaaacaaatt gaaattcttce ctctatétgt atacgtaggt taaggtctaa gaagaggtaa

cys
Lay
Gilu

Lys

LYs
Lys

Ser

Pro

Phe

val

rhe

55

Pro

Thr

val

Ala

<212> DNA

<213> artificial sequence
<220

<223>

<400> 11

att.

<210> 12

<21l> 63

<212> DRA

<213> Artificial
<220>

<223>

<400> 12

taa

<210> 13

«211s> 227

<212> - PRT .
<213> Homo sapiens
<400> 13

ﬁsp Lys Thr His ghr
Gly pro ser val phe
: 20

Tle ser Arg Thr pro

35"
Glu Asp Pro Glu val
50

His asn Ala Lys Thr
65

Arg val val ser val

85
Lys Glu Tyr LyS Cys
100
Glu Lys Thr Ile ser
115
Tyr Thr Leu Pro Pro
130

Pro

Pro

Thr

40

Asn

Arg

val

Sear

Lys

ASD

Cys

Pro

25

Cys

Trp

Glu

Leu

ASN

105

Gly

Glu

Pro

10

Lys

val

Tyr

Glu

His

80

Lys

Gln

Ala

Pro

val

val

Gin

75

cln

Ala

Pro

Pro

val

ASp

60

Tyr

ASD

Leu

Arg

Ley Thr Lyé

page 5

140

Gly

ASnh

Trp

Pro

Glu

125

ASN

Ley

Thr

30

val

vat

ser

Leu

Ala
110

Pro

Gin

Leu

15

Leu

sSer

Glu

Thr

ASR

95

Pro

¢In

va'l

Gly
Met
H{s
val
TYr
Gly
Ile
val

Ser



teu Thr
145

‘Trp Glu
val Ley

ASp Lys

His Gﬁu
210

pPro Gly

225

<210>
<211>

<212>

<213>

«220>
<223>

<400>

Cys Leu val Lys
150

Ser Asn Gly G1
165

A-1429-WO~PCT-ART34_ST25.tXT

n Proe G

Asp Ser Asp Gly Ser P
180 .

195

Ser Arg Trp GIn GIn G
: 200

Ala Leu His Asn His T

Lys

14
34
DNA

PCR primer
14

215

‘Artificial Seguence

Gly phe Tyr Pro igg Asp Ile Ala val Glu

Tu Asn ASn Tyr
- 170

he Phe Leu Tyr
185

1y Asn val phe

yr Thr ¢In Lys

-aggaggaata acatatggac aaaactcaca catg

<210
<211

15
23

<212> DNA

<213>

<220>
<223>

<400>

Artificial Sequ

PCR primer
15

ence

ggatccacea ccaccgetae cac

<210
<211>
<212>

16
39
DNA

<213> aArtificial Sequence

<220>
<223>

<400>

PCR primer
16

ggtggtggtyg gatcccatce aattccagat tettoteca

<210>
<211>
<212>

17
33
DNA

<213» Artificial sequence

<220>

<223>

PCR primer

page 6

160

Lys Thi Thr Pro Pro
175

Ser Lys Leu Thr val
190

Ser Cys Ser val Met
205

Ser Leu Ser Leu Ser
220



<400>

A~1429-WO-PCT-ART34._5T25.txt
17

tagtgagete gaattertag gaagcgtage tgg ' 33

<210>
<211>
<212>
<213>

<220
<Z223>

<400>

18

27

DNA

Artificial Seguence

PCR primer
18

atggtggaac cttcccaggg ccgaage .27

<210>
<211>
<212>
<213>

<220>

<223>
<400>

19

30

DNA

artificial sequence

PCR primer
19

ggaaggttce accatgetca gagggtccga - 30

<210>
<211>
<212>
<Z13>

<220>
<223>

<400

20

50

DNA

artificial Sequence

sense strand From a portion of an FGF21 expression construct

20 '

ctcctoggac cctctgagea tggtoggace ttoccaggge cgaageccea - _ 50

<210>
<211>
<212>
<213>

<220>
<223>

<400>

21

30

DNA
Artificial

PCR primer
21

agcctgggag actcgtacca ccettggaagg _ ) 30

<210>
<211>
<212>
<213>

<220>
<223>

<400>

22

50

DNA
artificial

antisense strand from a portion of an FGFZ1 expression construct

22

gaggagrctyg ggagactcgt accaccotpy aagggteccg getteggogt 50

<210>
<211>
<212>

23
15
PRT )
Page 7



<213>

«220>
<223

<A400>

A~1429-WO-PCT-ART34_ST25.txt

Artificial Seguence

Tinker seguence

23

Gly Gly Gly Gly Gly ser Gly Gly Gly ser Gly Gly Gly GWy ser
1 5 10 15

<Z210>
<211>
<Z212>
<213>

<220
<223>

<400>

24
424
PRT

artificial

Fe-(GAS) 3-FGE21

24

¥et Asp Lys Thr

Gly Gly
met Ile

His Glu
50

val His
65

Tyr Arg
Gly Lys
ITe Glu
val Tyr

130

Ser Leu
145

Glu Trp

Pro val

Pro
ser

35

ASp

val

.Glu

LY5

115

Thr

Thr

cTu

Leu

Ser
20

Arg
Pro
Ala
val
Tyr
1.00
Thr
Leu
Cys

Ser

ASP

His Thr
5

val phe
Thr Pro
Giu val
Lys Thr

70

sar va’
&5

LYS Cys
Ile ser
Pro Pro
Leu val

150

Asn Gly

165

Ser Asp

Cys

Leu

Leu

Lys

Lys

Ser

135

Lys

Gin

Gly

Pro

Phe

val

40

phe

Pro

Thr

va'

Ala

Pro

Pro

25

Thr

Asn

Arg

val

Ser
105

Lys

120

Arg

Gly

Pro

ser

ASp

Phe

Glu

Phe
185

Cys
10

Pro
Cys
Trp
Glu
Leu
90

Asn
Gly
Glu
Tyr

Asn
170

Pro

Lys

val

Tyr

Glu

75

His

Lys

Leu

Pro
155

Asn

Ala
Pro
val
val
60
Gln
cin
Ala
Pro
Thr
140

Ser

Tyr

Phe Leu Tyr

Page 8

Pro

Lys

Glu

ASp

. 30

val
45

Asp
Tyr

Asp

Leu

ASD
Lys

Ser

ASp
Gly
Asn
Trp
Pro
110
Glu
Asn
Ile

Thr

Lys
19Q

Leu Ley
15

Thr Leu
val ser
val Glu

ser Thr
80

Leu Asn
95

Ala Pro
pro Glin
Gin val

Ala val
160

Thr Pro
175

Ley Thr



val
Met
ser
225
Gly
Gly
Glu
ASDP
val
305%

Pro

1
1]
-y

Glu
Arg
Lay
385

Pro

Gly

ASp
His
210

Pro

Gly

6in

Ala

GIn

280

Ile

ASD

Phe

Ala

ASD
370

Pro

ASD

Arg

<210>

<Z211>
<212>
<213>

<220>'

<223>

Lys

195

Glu

Gly

Ser

val

His

sar

Gin

Gly

Arg

His

355

Pro

Pro

val

ser

25
424
PRT :
Artificial

Ser

Ala

Lys

His

Pro

ITe

Ala

Glu

340

ny
Ala
Ala
Gly

Pro
420

Arg

l.eu

Gly

Pro

245

Glin

Glu

Glu’

Leu

Leu

325

Leu

Leu

Pro

Pro

Ser
405

‘Ser

FGF21(15)~Fc

Trp

His

Arg

Ile

Ser

Wy

b emd
R4

Tyr
Leu
Pro
Arg
Pro
350
ser

Tyr

A-1428~WO-PCT-ART34_5T25.txt

Gln GIn Gly Asn val Phe Ser Cys

Asn
215
Gly
Pro
TYr
ATg
Ley
295

val

Gly -

Leu

leu

ASD

Ala

200
His
Gly
ASP
Leu
Glu

280

Leu

Gly
His
360
Pro
pPro

Pro

Ser

Tyr

Ser

Ser

Gin

Thr

Ley

ASD

Leu

Ala

Pro

Leu

Thr
Gly
ser
250
Thr
Gly
Leu
ser
His
330
Gly
Pro
Arg

Gly

Ser
410

rage 9

Gln

Asp
Thr
Lys
Aryg
315
phe
Tyr
Gly
Phe
ile

385

Met

Lys
220
Gly
Leu
ASD
val
Ala
300
pha
ASD
ASh
Asn
Leu
380
Leu

val

205

sar

Gly

tLeu

Ala

Gly’

Lau

Ley

Pro

val

Ala

Gly

Leuy
Ser
GIn
GIn
270

Gly

Lys

Cys

Glu

Tyr

350

Ser

Ley

Pro

Pro

Ser
Ser
Gly
Phe
255
Gin
Ala
Pro

Gin

Ala
335

Gin

Pro

Pro

Gin

Ser
415

val

Leu

Thr
Ala
Gly
320
Cys
ser
His
Gly
Pro

400

Gln



<400>

Met His Pro

1

val

H1s

ser

- &Gin

65

Gly

CAPrg

His

Pro

Pro

Arg

Leu

Pro

50

Ile

Ala

Glu

Gly

Ata

130

Ala

145 .

val
. Ser
Gly

Pro

ASp

Gly
Pro
Gly
Glu
210
Asp

ASP

Gly

25

Gin
Glu
35

Glu
feu
leu
Leu
l.eu
115
Pro
£ro
ser
Ser
Gly
Lteu

Thr

val

Aryg
20

I?e
Ser
Gly
Tyr
Ley
100
Pro
Arg
Pro
Ser
Tyr
1RO
Gly
Ley
Leu

Ser

Glu

PP

5.

Tyr
ATg
Leu
val
Gly
85

Leu
Leuy

Gly

Glu

sSer
Gly
Met
His
245

va'l

ASp
Leu
Glu

Leu

Glu
His
Pro

Pro

A-1429-WO-PCT-ART34_ST25.txt

Ser ser Pro

Tyr

ASD

Gin
55

Thr

Leu-

Asp
Lgu
Ala
135

Pro

150

Pro
Ser
Asp
Gly
Tle
230
Glu

His

Leu

Gly

Lys

Pro

215

Asp

Ash

Thr
2
Leu
ser
His
Gly
120
Arg
Gly
Ser
Gly
Thr

200

Ser

Pro

Ala

Asp
25

Thr
Lys

Arg

Fhe

Gly

Phe

Ile

Met

Gly

His

val ¥

Thr

Glu

Lys

10

Asp
val
Al
Phe

ASp
80

Asn

Asn
Ley
Ley
Qa?
Gly

Thr

val
250

Ala
Gly
lLeyu
Ley
75

Pro
val
LYyS

Pro

Ala

155

Gly

Gly

cys

Leu

Glu

235

Lys

Gln

Gly

Cys
Glu
Tyr
Ser
Leu
140
Pro
Pro
Ser
Pro
phe
220

val

Phe

Thr Lys Pro
pPage 10

Glin

Ala

45

Pro

Gin

Ala

Glin

Pro

125

Pro

Gin-

ser

Gly

Pro

205

Pro

Thr

Asn

A‘r‘g

Thf

30

Ala

Gly

Cys
ser
110
His
Gly
#ro
G1in
g1y
Cys
Pro
Cys
Trp

Gly

Leu Leu GIn Phe Gly g}y

Glu

ASp

val

Pro

ser

95

Glu

ATg

L.eu

Pro

Pro

Lys

val

Tyr

Glu

Gln
Ala
Gin
Ile
G
phe
51a
Asp

Pro

ser
Ala
Pro
230

val

Gln



Tyr

ASp

Leu

305

ATG

Lys

AS5p

Ser

AShH

Glu

ASN
Ile
Thr
370

Lys

cys

<210>
<211>
<212>

<213>

<220>
<223>

<400>
Mmet Asp Lys Thre ?is Thr Cys Pro
1

- 260

Ser

275

f.eu

Ala

Pro

Gin

Ala

355

Thr

Leu

Ser

ser

26

424
PRT
Artificial

Thr

Asn
Pro
GIn
val
340
val
Pro
Thr

val

Leu
420

Tyr
Gly

Ie

val

325
Ser
Glu
Pro
val
Met

405

sSer

Arg

Lys

Glu

310

Tyr

Leu

Trp

val

ASD

His

Pro

A-1420-WO-PCT-ART34_ST25. txt

val val ser val Leu Thr val Leu

Glu
295

Lys

Thr

Thre

Glu

Leu

375

Lys

Glu

Gly

280

Tyr

Thr

Leu

Cys

Ser
360

ASD

Sear

Ala

265

Lys
ITg
Pro
leu
345
Asn
Ser
Arg

Leu

Lys

Fc-(G4S)3~-FGF21 G170
26

Gly Gly Pro ggr val phe Leu rhe

Met Ile Ser Arg Thr Pro Glu val
35 40

His Glu Asp Pro Glu val
50

Lys
55

phe

Pro

Pro
25

Thr

Asn’

cys Lys
ser Lys

315

pro ser
330 .

val Lys
Gly Gln
Asp Gly

Trp Gln

His Asn
410

Cys Pro
10
Pro Lys

Cys val

Trp Tyr

val
300
Ala
Ary
Gly
Pro
Sar
380

Gln

His

Ala

Pro

val

val
60

rPage 11

270

285

Ser Asn
Lys Gly
Asp Glu

-?he'TyE
350

Glu Asn
385

Phe'Phg
Gly Asn

Tyr Thr

Pro Glu

Lys Asp
: 30

val Asp
45

Asp Gly

His
Lys
Gin
Leu
335
Pro
Asn
Leu

val

Gin
415

Leu
15
Thr

val

val

Glin
Ala
Pro
320
Thr
ser
Tyr
TYr
Phe

400

Lys

Leu
Leu
Ser

Glu



vall
65
Tyr
Gly
Ile
val
Ser
145
Glu
Pro
val
Met
Sar
225
Gly
Gly
Glu
Asp
val

305

Pro

His
Arg

Lys

Trp
val
ASD
His
210
Pro
Gly
Gin
Ala
Gin
290

Ile

ASp

ASh
val
Glu
Lys
115
Thr
Thr
Gluy
Ley
Lys
195
Gy
Gly

Ser

val

Ser
Gln

Gly

Ala

val

Tyr

106

Thr

Leu

Cys

ser

Ser

Ala

Lys

His

260

l.eu

Pro

Ile

Ala

LYs
Ser
85

Lys
Ile
Pro

Leu

Asn

165

ser
Arg
Ley
A1y
Pro
245
Gln
Glu
Glu

Leu

Leu
325

Thr
70

val
Cys
Ser
Pro
val
150
Gly
AsSp
Trp

His

Arg
Ile
ser
Gly

310

Tyr

A-1428-WO-PCT~ART34_ST25.txt

Lys Pro Arg Glu ggu GIn Tyr Asn

Leu
Lys
Lys
Ser
1358
Lys
GIn
Gly
Glin
Asn
215
Gly
Pro
Tyr
Arg
Leu
295

val

Gly

Thr

val

Ala

120

Arg

Gly

Pro

sar

Gin

200

His

Gly

ASp

Leu

Gy

280

Leu

Lys

Ser

val

Ser
105
Lys
Asp
pPhe
Glu
phe
185
Gly
Ty
sSer
Ser
Tyr
265
ASD
Gin

Thi

Leu

L.eu

%0

Asn

Gly

Glu

Tyr

Asn

170

Phe

Asn

Thr

Gly

Ser

250

Thr

Gly

Leu

ser

His

- 330
page 12

His
Lys
Gin
Leu
pro
155
ASNH
Leu
val
Gin
Gly
2

Pro

ASD

'Thr

Lys

rhe

Glin
ala
Pro
Thr
14Q
Ser
Tyr
Tyr
Phe
Lys
220
Gly
Leu
ASD
val

Ala
300

Phe

ASp

ASD

Leu

ATg

125

Lys

ASD

Lys

Sar

Ser

205

ser
G?y
Leu
AT;
Gly
L.eu
Leu

Pro

Trp
Pro
110
Glu
Asn
Ile
Thr
Lys
cys
Leu
Ser
Gin
Gin
270

Gly

Lys

Cys:

Glu

Ser
Ley
85

Ala
Pro
Gin
Ala
Thr
175
Leu
Ser
Ser
Gly
phe
255
GIn
Ala
Pro

Glin

Ala

Thr
80

Asn
Pro
Gln
val
val
160
Pro
The
val

Leu

Thr
Ala
Gly
Arg

320

Cys



ser Phe Arg

Glu Ala His
355

Arg AsSp Pro
370

Leu Pro Pro
385

pro Asp val
Gly Arg ser

<210>
<211>
<212>
<213>

<220>
<Z223>

<400>

27 .
424
PRT

27

Mmet Asp Lys Thr His Thr
1 -5 _

Gly Gly Pro

Mer Ile Ser
35

His Glu ASDp
50 \

val

His Asn
65 :

Tyr Argvva1
Lys Glu
Glu Lys

115

Tyr Thr

Gly

Glu

Leu Leu
340 -

Gly teu Pro

Ala Pro Arg

Pro Pro

Ala
: 390

ser ser
405 .
Pro
420

ser Tyr

Artificial

Ser val phe

20

Arg Thr Pro

Pro Glu val

Thr
70

Ala Lys

sér val
85

val

LYs Cys

Ile ser

Ley Pro Pro

A-1429-WO-PCT~ART34._ST25. Xt

Leu Glu éig Gly Tyr Asn val
5

His
360

Leu

Gly Pro
375

Glu Pro

Pro

ASp

Ala Ser

Fc-(G4S)3-FGF21 P171A

Cys Pro

Leu Phe

Leu

Ala

Pro

Leu

pro

Pro

25

val
40

Glu
Lys Pha
Lys Pro
Leu Thr
val

Lys

Ala

Lys
120

ser

>
3
[{e]

Thr

Asn

Arg

val

Ser

105

Lys

ASp

Pro

Arg

Gly

Sep
410

Cys
10

Pro
Cys
Trp
Glu
Leu
S0

Asn

Gly

Gly

Phe

Ile

Met

Pro

Lys

val

Tyr

Glu

75

His

Lys

Gin

Asn

Ley

380

leu

val

Ala

Pro

val

va'

60

Glin

Glin

Pro

clu Leu Thr
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Lys
365
Pro

Ala

Glu

Pro

LyS

val

45

ASD

Tyr

ASD

Leu

Tyr

350

Ser

Leu

Pro

Pro

Glu

Glin
Pro
?ro
Gin

Sar

415

Leu
15

Asp Thr

30

ASp

‘é1y

Asn

TR

Pro

110

Glu

Asn

val
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ser
Leu
35

Ala

Pro

GIn

ser
His
Gly
Pro
400

Glin

Leu -

Lay
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Glu
Thr

80

Asn

Gin
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Ser

145

Glu

Pro

val

Met

ser

225

Gly

Gly

Glu

ASp

val

305

Pro

ser

Glu

ALY

Leu

385

Pro

130

Ley
Trp
val
Asp
His
210
Pro
Gly
Glin
Ala
Gln
280
Ile
ASD
Phe
Ala
ASp
370

Pro

ASD

Thr

Glu

Leu

Lys

Cys

Ser

195

Glu
Gly
ser
val
His
275

ser

Gin

Gly

Arg

(S35
[Ba N
vtin

Pro

Pro

val

Ala
Lys
His
Arg
260
Ley

Pro

ala

Glu
340

Ala

Gly

Leu

ASn

165

ser

Arg

Leu

Gly

Pro
245
Gln
Glu
Glu
Leu
Leu
325
Leu
t.eu

Pro

Pro

val
150
Gly
ASD
Trp
His
Gly
Ile
Arg
Ile
Sér
Gly
Tyr
Leu
Pro
Arg

Pro
390
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Lys Gly phe

Glin
Gly
Gln
AsSnh
215
Gly
Pro
Tyr
Arg
L.eu
295
val
Gly

Leu

teu

Pro
Ser
Gn
200
His
Gly
ASD

lLeu

Gy

Glu

Gly

Tyr

ser

Ser

280 |

Leu

Lys

Ser

Glu

His

360

Pro

Pro

Pro

Glin

Thr

Leu

345

Leu

Ala

Pro

Tyr

ASh

140

Pro Ser Asp Ile

155

ASnN

170

& Phe

Asn
Thr
Gly
Ser
250
Thr
Gly

Leu

Ser

Gly
Pro
Arg

Gly

Leu

val

Gin

Gly

Pro

ASD

Thr

Tyr

Gly

rhe

Ile
395

Tyr

Tyr

rhe
Lys

220

Gly

ASp

val

Ala

300

phe

ASP

Asn

Leu
380

Leu

ser Met val
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Lys

Ser

Ser

205

Ser

Gly

iay

Ala

Gly

Leu

Leu

Pro

Ala

Gly 2

Thr

Lys

'Cys

Let

ser

Gin

N
~J —t

Gly

Lys

cys

Glu

Tyr

350

ser

Leu

Pro

Ala
Thr

175

Leu

Ser

Gly

Phe

255

Gln

Ala

Pro

Gin
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Pro

ser

val

160
Pro
Thr
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Leu
Gly
240
Gly
Thr
Ala
Gly
Arg
320
Cys
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His

Pro
400

GIn



405
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Gly Arg Ser ng ser Tyr Ala Ser
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<211>
<212>
<213>

<220>
<223>

<400>

28
424
PRT

Arcificial

Fc-(G4S)3-FGF21 S172L
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Met AsSp Lys
1

Gly
Met
His
val
65

Tyr
Gly
Ile
val
sar
145
Glu

Pro

val

Gly
ITe
Glu
50

His
Arg
LYS

Glu

TYT.

Leu

Trp

val

ASp

Pro

Ser

35

ASD

Asn

val

Glu

Lys

115

Thr

Thr

Glu

Ley

Lys
195

Thr

Ser

20

Arg

Pro

Ala

val

Tyr

100

Thr

Lay

Cys

ser

His
5

val
Thr

Glu

LyS

Ser

85

Lys

Tle

Pro

Leu

Asn

165

ser

Arg

Thr

Phe

Pro

val

Tht

70

val

Cys

Ser

Pro

val

150

Gly

ASp

Trp

Cys

Leu

Glu

Lys

Lys

Leu

Lys

Lys

Ser
135

Lys

Gin

Gly

Gin

Pro
#he
val
40
phe
Pro
Thr
val
Ala
120
Arg
Gly
Pro

Ser

Gin
200

Pro

Pro

25

The

ASh

Arg

val

Ser

105

Lys

ASD

phe

Gluy

Phe

185

Gly

410

Cys
10

Pro
Cys
Trp

Glu

Ley
90

ASN

Gly

Glu

Tyr

Asn

170

Phe

Pro
Lys
val
Tyt
Giu
75
His
LYS
Gin
Leu
Pro
155
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Leu

Ald
Pro
val
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Gin
Gin
Ala
PIro
Thr
140
ser

Tyr

TYr

Asn val phe
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Lys

val

45

Asp

Tyr

ASD

Leu

Arg

Lys

ASD

Lys

ser
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205

Giu

ASp
30

ASp
Gly
Asn
Trp
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110
Glu
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Thr
Lys
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Leu
85
Ala
Pro
Gin
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Thr
175

Ley
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Leu
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Glu
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80

Asn
Pro
Gln
val
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160
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Thr
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Met

. Gly
Glu
AsSp
val
305
Pro
ser
Glu
Arg

- leu

385

Pro

Gly

<210>
<211>

His

210

Pro
Gly
Gin
Ala
Gin

250

Ile

Phe

Ala

ASp

370

Pro

Asp

Arg
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<213

<220>

<223>
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Glu
Gly
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val
His
275

Ser

Gin

Pro
val

Ser

29
4
PRT
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Lys

His

Leu

G?j

Pro

. 245

Gin

260 -

Ley

Pro

Glu
340
Gly
Ala
Ala

Gly

Pro

420.

Tinker
29

Gly G¢ly Gly Gly

Glu

Glu

Leu

Leu

325

Leu

Leu

Pro

Prro

Ser

405

ser

Hﬂ;
Giy
Ile
Alg
Ile
ser
Gly
Tyr
Lau
Pro
Arg
Pro
390

Ser

Tyr
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Asn His Tyr Thr Gln

215

Gly

Pro

Tyr

Arg

Leu

295

val

&
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«

Leu

L.eu

Gly

Glu

ASp

Ala

Gly

ASD

Leu

Glu

280

Leu
Lys
ser
Glu
His
360
Pro
Pro

Pro

Ser

Ser
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TYTr

265

Asp

‘GIn

‘Thr

Leu

AsSp

Leu
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Pro

Leu

Gly
Ser
250
Thr
Gly

Lau

ser

His

330

Gly

Pro

Arg

Gly

ser
410

Gly
235
Pro
ASp

Thr

Lys

Tyr

Gly

Phe

Tle

395

Met

Lys Ser Leu

220

Gly

Leu

ASD
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Ala
300

rhe

ASD

Asn

ASH

Leu

380

Leu

val
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Gly

Leu

Leu

Pro

val

Lys

365

Pro

Ala

Gly

Ser
Gin
Gln
270

Gly

Lys

Cys

Glu

Tyr

350

Ser

Ley

Pro

Pro
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Gly

phe
255
Gin
Ala
Pro
Gln
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335
Gin
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Pro

GIn

Leu
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Leu
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Thr
Ala
Gly
Arg -
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Pro
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<210> 30

<211l> 5§

<212> PRT
<213> Artificial

<220>
<223> Tinker

<400> 30 ‘
Gly aly Gly Gly Gty
-1 5

<210> 31

<211> 15

<212> PRT

<213> Artificial

<220>
<223> TJinker

<400> 31 , ‘
Gly 6ly Gly Gly ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser
17 5 10 | 15

<210> 32

<21l> 8 4
<212» PRT

<213> Artificial

<220>
<223» Tinker

<400> 32
gTy Gly Gly Lys Gly Gly Gly Gly
5

<210> 33

<21l> B8

<212> PRT

<213> Artificial

<220>
<223> Tinker
<400> 33

%Ky Gly Gly Asn Gly Sar Gly Gly
: 5

<210> 34

<21l> 8

<212> PRT

<213> Artificial

<220> .
<223> Tinker

<400> 24
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<210>
<211>
<212>
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<220>
<223>

<400>

1

<210>
<211>
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<213>

«<220>
<223>
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Gly

. Met

His

val

65

TYr

Gly

Ie

val

Ser
145

bis
Arg
Lys
Glu

Tyr

Leu

35
5
PRT

Artificial

Tinker

35

36
424
PRT

Gly Pro Asn Gly g?y
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Fc-(G45)3~-FGF21 LO8R, PL71G

36

PIro
ser
35

ASp
Asn
val
Glu
Lys

Thr

Thr

ser
20

Pro

Ala

'va1

TYyr
100
Thr

t.ey

Cys

val

Thr

Glu,

Lys

S?l"

B85

Lys

Ile

Pro

Leuy

Phe

Pro

val

Thr

70

val

Cys

Ser

Pro

val
150

Leu

GHu

Lys

Lys

Leu

Lys

Lys

ser

135

Lys

‘Tet Asp Lys Thr His Thr Cys Pro
5

Phe

val
40

Phe

Pro

Thr
val
Ala
120

Arg

Gly

Pro

Pro

25

The

Asn

Arg

val

Ser

105

Lys

Asp

Phe

cys
10

Pro

“frp

Glu

#ro
Lys
val
TYr

Glu

75

Ley
90

ASn
Gly

Glu

Tyr

His

Lys

Gln

Leu

Pro
155

A?é
Pro
val
val
60

Gin
Gln
Ala

Pro

Thr

140

sSer
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pro
Lys
val
45

ASD
Tyr
ASp

Leu

Lys

ASD

Glu
Asp
30

ASD
Gly
ASN
Trp
Pro
110
Glu

Asn

Ile

Leu

15

Thr

val

val

Ser

Leu
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Ala

Pro

Gln
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Leu
Leu
Ser
Glu
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ASn
Pro
Gln
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160



Glu
Pro
val
Met
Sef
225
Gly
Gly
Glu
ASD
val

305
Pro
Ser
Glu
Arg
Leu
385

Pro

Gly

Trp Glu Ser Asn

val

AsSp

His

210

Pro

Gly

Gln

Ala

Gin

2590

ASD

Phe

Ala

Asp

Arg

165

Leu ASp Ser

Lys

Glu

Gly

Ser

val

His

275

ser

Gin

Gly

Pro

val

ser

180

Ser

Ala

Lys

His

260

Leu
Pro
Ile
Ala
Glu
340
Gly
Ala
Ala

Gly

Pro
420

Ao
teu
Gly
243

Ghn

clu

Glu

Leu

Leu

325

ATg

Leu

Pro

Pro

Ser

405

ser

Gly

ASp

Trp

His

Gly

Ile

Arg

Ile

Ser

Gly

31

TYr

Leu

Pro

ATg

Pro

390

Ser

Tyr
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Gin Pro Glu Asn Asn Tyr Lys Thr

Gly
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Ser
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200

Asn
215
Gly
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Tyr
Arg
Leu
295
val
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Leu

L.eu

ASpP

Ala
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ASD
Leu
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280
Leu
Lys
ser
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360
Pro
Pro
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Ser

Phe
185

Gly

Tyr

Ser
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Tyr

265

AsD

Gln

Thr

Leu

Leuy

Ala
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Leu

170

phe
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Thr
Gly
Ser
250
Thr
Gly
Leu
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His
330
Gly
Pro
Arg
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ser
410

Leu
val
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Gly
Pro
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Thr

Lys

Tyr
Gly
Phe
Ite

395

Met

Tyr

‘Phe

Lys
Gly
Leu
ASpP

va]

w3
ot

phe

ASp

Asn

Asn

Leu
380
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Ser
Ser
205

Ser

Gly

Leu

Ala

Ley

Pro

Ala

Gly

Thr
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Leu
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270
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Lys
cys
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Tyr
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Pro

Gly

Ley
Ser
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Ala
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415
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Gly

Arg
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<210>
<211>
<212>
<213>

<220>
<223>

- <400> 37
atggacaaaa

37

DNA

grcttecrct
acatgcgtag
gacggcgtog
taccgtygtog
aagtgcaégg
aaagggcagc
aagaaccagg
gagtgggaga
tcegacgglt
gogaacgtct
.agcctcttcc
| ggtggatcec
cagcggtace
gatgggacgg
ttgaégccgg
ccagatgggg
cgrettetty
ctgccagyga
ccactaccag
cecegatgtog
agctacgctt
<210>
S5
<213>

<220>
<223>

<400

38
424
PRT

38

1274

Artificial

ctcacacatg
tcoeeccaaa
tggrggacgt
aggtgcataa
tcagcgfcct
tctccaacaa
cccgagaace
tragectgac
gcaatgggca
cerettect
tcteatgete
tgtctecgay
atccasttec
tctacacaga
tggggggegc
gagttattca
ccetgtatgg
aggacggarta
acaagtcecce
gcctgeccee
gerectegga

ccta

arcificial

FC(15)FGF21
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FC(18)FGF21 L98R, P171G

tccaccttgt
acccaaggac
gagccacgaa
tgccaagaca

caccgrectg

agcecteeca

acaggtgtac
ctgeetggte
gceggagaac
ctacagcaag

cgtgatgeat

agattcttct
Tgatgceecag
tgctgaccag
aatcrtggga
atcgectecac
caatgrttac
acaccgggac
cgracceecy

ccerctgage

ccagetecgy
accctcatga
gaccctgagg
aagcégcgtg
caccaggact
geeeecateg
accetgeecce
aaaggcertet
aactacaaga
ctcacegtog

gaggcrctge

‘ggtogtogtt

ccattattac
cagacagaag
agceccgaaa
gtcaagacat
tttgaccctg
cagtccgaag
cctgcécccc
gagccacceeg

atggtgggag

aactectgag
tctecegtac

tcaagttcaa

aggagcagta

ggctgaatgg
agaaaaccat
catceccgtya
atcccagega
ccacgectec
acaagagcecg
acaaccacta
ctggtggtyg
aattcggegy
cccacctgga
gtctectgea
ccaggttecet
aggcctgeag
cccacggect
gaggaccagc
gaatcctggc

gttcccaggg

gogaccgtea
ccctgaggtc
ctggtacgty
caacagcacg
caaggagrac
ctccaaagee
tgagctgace
catcgeegty
cgrgctggac

TLOUCagcagy

cacacagaag

tageggtagt
écaagtccgg
gatcagggay
gctgaaagee
gtgccageyy
cttcecgyggag
cecegetgeac
tegeottecty
cccececagecc

ccgaagecee

Met Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu lLeu Leu
1 5

10
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420
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540
600
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720

780
840
500
860
1020
1680
1140
1200
1260
1274
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Met
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val
65

Tyr

Gly

Ile

S val Tyr
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Pro

val

Met

Ser

225

Gly

Gly

Gly

Ile

Glu

50

His

Arg

Lys

Glu

130

Leu

TrR

val

ASp

His

210

Pro

Gly

Gln

Ala

Pro
ASp
Asn
val
Glu
Lys
115
Thr
Thr
giu
Leu
Lys
Glu
Gly
ser

va'l

His
275

Ser

20

Arg

Pro

Ala

val

Tyr

100

Thr

Leu

Ala

Lys

His

Arg
260

Leu

val

Thr

Glu

Lys

Ser

85

Lys

Ie

Pro
Leu
Asn
165
ser
Arg
Leu
Gly
Pro
245

é?n

Glu

Phe

Pro

val

Thr

70

val

cys

Ser

Pro

val

150

ASp

Trp

His

Gly

Ile

ATg

Ile
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Leu-Phe Pro pPro Lys Pro Lys Asp
25 30

Glu

Lys
55

Lys

Leu

Lys
Lys
Ser
135
Lys
Gin
Gly
Glin
Asn
215
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Pro

Tyr

Arg

val
40

Phe
Pro
Thr
val
Ala
120
Arg
Gly
Pro
Ser
Gin
200
His
Gly
ASp

Leu

Glu
280

Thr
ASh
Arg
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Ser

105

Lys

Glu
Phe
185
Gly

Tyr

Gly

Cys

Trp

Glu

Leuy

90

Asn

Gly

Glu

Tyr.

Asn

170

Phe

‘Asn

Thr

Ser

Ser

250

Thr

val

Tyr

Glu

75

His

Lys

Gin

Leu

Pro

155

Asn

Leau

val

Gin

Gly

Pro

ASD

val
val
60

Gln
Glin
Ala
Pro
Thr
140
Tyr
Tyr
phe
Lys
230
Gly

Leu

ASp

asp Gly Thr val
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val
45

ASp
TYyr

ASD

Ley

ser
Ser
205
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Gly

Leu

ASp

Gly

Asn

Trp

Pro

110

Glu

Asn

Ile

Thr

Lys
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Leu
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Gin

Gin
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Gly

Thr

val

val
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Leu
25
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Pro
Gin
Ala
Thr
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Leu
Ser
Ser
Gly
Phe
255

GIn

Ala
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Pro
Gin
val
val .
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Thr
val
Leu
Gly

Gly
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Ala
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_val

305

Pro

ser

Glu

Arg

Leu
385

Gly Arg Ser pro

Gin
290
Ile
Asp
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Ala
370

Pro
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210>
<211>
«212>
<213>

<220>
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<400>

Ser Pro
Gin Ile
Gly Ala
o gl
Hig Gly
Pro Ala
Pro ala
val G}y

420

29
424
PRT

Glu

Leu

Leu

325

Leu

Leu

Pro

Pro

Ser

405

Ser
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Ser

Giy

310

Tyr

ley

Pro

Arg

Pro

390

Ser

Tyr

A-1423-WO~PCT~ART34._ST25.txt

Leu Leu Gin Leu Lys Ala Leu

295

val

Gly

Leu

Leu

ASp

Ala

FC(15)FGF21 G170E

39

ﬁet Asp Lys Thr His Thr Cys
5

Gly

Met

His

val

65

Tyr

Gly Pro ser val phe
20

Ile ggr Arg Thr Pro

Glu Asp Pro Glu val

30

His Asn Ala Lys Thr

70

Arg val val ser val

Leu

Glu

LYS

Lys

Leu

LYS

Ser

Glu

His

360

Pro

Pro

PO

ser

Pro

Phe

val

40

Phe

Pro

Thr
L.eu
Asp
345
Leu
Ala

pPro

Leu

Pro
Pro
25

Thr
ASH

Arg

/al

Ser

His

330

Gly

Pro

Arg

Gly

Ser
410

Cys

10

Pro

cys

Trp

Glu

Leu

300

Arg Phe

315

Phe Asp

Tyr Asn
Gly Asn

Phe teu
380

ITe Leu
385

Met val

pro Ala
Lys Pro
val val

Tyr val
60

Gl Glin
75

His &In
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Ala
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Pro
Lys
val
45

ASp

Tyr
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Lys
cys
Glu
Tyr
350
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