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Figure 1

Mature protein

M1l 10 20 l 30 40

hu FGF21 BC018404 404 (1) MDSDETGFEHSGLWVSVLAGLLLGAC -QAHPTPDSSPLLQF(
huFGF-19 BAA75500 300 (1) ————- MRSGCVVVHVWILAGLWLAVAGRPLAFSDAGPHVHY(

* * * *

50 60 70 80

1 1

huFGF21  T|QFGG- - QVRQRYLYTDDAQ-QTEAHT.ETREDGTVGGAADQSPE
huFGF-19 [ YGWGDPIRLRHLYTSGPHGLSSCFLRIRADGVVDCARGOSAH

[

* * * *

30 90 105 110 120
huFGF21  SPESHLOLKALKPGVIQILGVKTSRFLCQRPPGALYGSLHFDP
huFGF-19  SAHSIIEIKAVALRTVATKGVHSVRYLCMGRPGKMQGLLQYSE
* * * * * * *
20 130 140 150 160
hu FGF21 DPEACSFRELLLEDGYNVYQSEAHGLPLHLPGNKSP--HROPZ
huFGF-19 SEEDCAFEEEIRPDGYNVYRSEKHRLPVSLISSAKQROLYKNRC
160 170 180 190 200
hu EGE21 HRDPAPRGPARFLPLPGLPPAPP--—-- EPPGILAPQPPDVGSS
hUEGE-19 YKNRGFLPLSHFLPMLPMVPEEPEDLRGHLESDMFSSPLETDSM
] * * * * *
0 210 221
, = similar amino aci
hu FGF21 GSEPPLSMVGPSQGR-SPSYAS ___=identical amino acid
huFGF-19 _'DSMDPFGLVTGLEAVRSPSFEK
D = amber mutant sites
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Figure 2
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Figure 3
Mature protein
(M1 10 20 l 30 40
huFGF21 BC018404 (1) MDSDETGFEHSGLWVSVLAGLLLGACQAHPIPDSSPLIQFGG
huFGF2 P09038 (1) ———————————————— -~MAAGSITTLPALPEDGGSGAKHPGH
% * *
S0 60 70 80

huFGF21  TGGQVRORYLYTDDAQQTEAHLEIREDGTVGGAADQ-SPESL]
huFGF2  >GHFKDPKRLYCKNGG---FFLRIHPDGRVDGVREKSDPHIKI

* * ®
) 90 _ 110 120
huFGF21 >ESLHIQLKALKPGVIQILGVKTSRFLCQRPPGALYGSLHFDPEACS
huFGF2 *HIKLQLOAEERGVVS IKGVCANRYLAMKEDGRLLASKCVT -DECH
* * * * *
120 130 140 _ 150 160
huFGF21 EACSFRELLLEDGYNVYQSEAHGLPLH NKSPHRDPAPRGP}
huFGF2 _ -DECFFFERLESNNYNTYRSRKYTSWYVALKRTGOYKLGSKTGPG!
o * * * * o
160 170 180 190 _ 200

huFGF21 ?APRGP----ARFLPLPGLPPAPPEPPGILAPQPPDVGS ﬁPLSMVC

huFGF2 __SSKTGFLPMSAKS —————————————————————————

*

200 214 Heparin binding of FGF2
huFGF21 2LSMVGPSQGRSPSYAS marked with rectangle

hUFGF2 -=====-—==—=—-————

* similar amino acid

identical amino acid

[:| = amber mutant sites
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Figure 4

FGFRI
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Figure 5

B-PER Pellet
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Figure 6

B-PER Supernatant
12 345 6 7 8 9 101112
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Figure 7a
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Figure 7b

Protein Fold loss of activity
HIS-FGF21 1
30KPEG-E91 4
30KPEG R131 4
30KPEG-Q108 6
30KPEG R77 6
30KPEG-R72 14
J0KPEG H87 19
30KPEG L386 10
30KPEG R126 11
30KPEG E110 16
30KPEG Y83 17
30KPEG-P146 22
30KPEG R135 26
30KPEG R96 47
30KPEG R36 47
30KPEG Y104 No agonist activity
30KPEG L99 No agonist activity
30KPEG K56 No agonist activity
30KPEG Y22 No agonist activity
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Figure 8

Expression of Untagged FGF-21

1 2 3 4 1. Molecular Welght
marker

2. FGF21-wt
3.FGF21-R36pAF
4. FGF21-Y83pAF

e— FGF-21

SDS-PAGE analysis of FGF-21 expressed in E.coli.

9/39



WO 2008/121563 PCT/US2008/057563

Figure 9

Purification: Untagged FGF-21-Y83pAF

Purification of untagged FGF-21-Y83pAF. A. Chromatogram of Q HP elution. B.
SDS-PAGE analysis of FGF-21-Y83pAFelution fractions. €. SDS-PAGE
analysis of FGF-21-Y83pAF Q HP elution pool.
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Figure 10
N-His WT FGF21

N-His WT FGF21 serum concentration
after single SC injection in rat
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Figure 11

Cmax vs Dose

T 250 _
= m N-His WT FGF21
£ 200
|
L
§ 1501
€
@ 100-
=
[]
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£
2
] 0 T T T Y ) ]
® o090 01 02 03 04 05 086

Dose (mg/kg)

N-His WT FGF21

Best-fit values
Slope 3485+ 91.22
Y-intercept when X=0.0 11.55 + 30.17
K-intercept when ¥=0.0-0.03315
1/slope 0.002870
95% Confidence Intervals
Slope 145.2t0 551.7
Y-intercept when X=0.0 -55.67 to 78.77
X-intercept when Y=0.0 -0.5647 to 0.1635
Goodness of Fit
r? 0.5934
Sy.x 49.27
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Figure 12

Terminal Half-life vs Dose
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Figure 13

Serum concentration.Time vs Dose

650

Serum Concentration time
AUC;.; (ng*hr/mL
S
o

PCT/US2008/057563

s N-His WT FGF21

v ) v
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Dose (mg/kg)

N-His WT FGF21
Best-fit values
Slope 1079 £ 194 .1
Y-intercept when X=0.0 4.274 + 64.19
X-intercept when Y¥=0.0-0.003959
1/slope  0.0009265
95% Confidence Intervals
Slope 646.9t0 1512
Y-intercept when X=0.0 -138.7t0 147.3
X-intercept when Y=0.0-0.2567 to 0.1357
Goodness of Fit
r? 0.7556
Sy.x 104.8
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Figure 14

Periplasmic-derived WT FGF21

PP WT FGF21 serum concentration
after single SC injection in rat
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Figure 15

Cmax vs Dose
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B PP WT FGF21

Serum FGF21 conc.
(ng/mL)
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Slope 454 214242
Y-intercept when X=0.0 -19.66 + 14.03
X-intercept when Y=0.0 0.04329
1/slope  0.002202
95% Confidence Intervals
Slope 359.6to 548.7
Y-intercept when X=0.0 -50.92to 11.60
X-intercept when Y=0.0-0.05351t0 0.1176

Goodness of Fit
r 0.9197
Sy.x 22.91
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Figure 16

Terminal Half-life vs Dose
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Figure 17
AUC vs Dose
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Figure 18

FGF-R-003
WT head-to-head comparison

Terminal Half-life (0.5 mg/kg SC)

Parameter Value

1.75+ Table Analyzed HL
1.50 ColumnA  N-His WT
. vs§ Vs
‘® 1.25 CoumnB  PPWT
£
~— 1' - .
& %0 Unpaired t test
o 0.754 Pvalue  0.3540
£ 0.504 P value summary ns
Are means signif. different? (P < 0.05) No
0.25¢ One- of two-tailed P value? Two-tailed
0.00- t, df t=0.9772 df=9

N-His WT
Test article

PP WT
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Figure 19

FGF-R-003
WT head-to-head comparison

Cmax (0.5 mg/kg SC)
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Figure 20

FGF-R-003
WT head-to-head comparison

Serum concentration time (0.5 mg/kg SC)
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Figure 21
FGF-R-004 PEG PK part 1

PEG30K-E91 SC vs IV injection
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Figure 22

FGF-R-004 PEG PK part 1

PEG30K-E110 SC vs IV injection
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FGF21 serum concentration

FGF21 serum concentration
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Figure 23

PCT/US2008/057563

PEG PK comparison part 2

0.25 mg/kg single SC injection
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Figure 24
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Figure 25
pYK10 FGF21 Sequence

caaataggggttccgegceacatitcccegaaaagtgecacctgaaattgtaaacgacgictaagaaaccattattatcatgacattaacctataaaaataggegtatcacgaggee
ctitcgicticaagaattacccggggatccaccggacageggtgcggactgtigtaactcagaataagaaatgaggccgcteatggegtigegecgctictttgagegaacgate
aaaaataagtggcgecccatcaaaaaaatatictcaacataaaaaactttgtgtaatacttgtaacgetgaattgggectgtegggtagectggtetateetttgggatitgggatect
gagaccceagitcaaatctgggeaggeccaccacticgtgtgaattgggeotgtgg ggtagectggletateetitgggattigggatecigagaccecagiicaaatetgggeag
gcecaccactiegtgtgaattcccggeggtagticageagggeagaacggeggactctaaateegeatggegetggticaaatccageccgeeggaccactgeageeacttcg
tgtecggeggtagttcagcagpgcagaacggeggactctaaatecgeatggegetggitcaaatccageecgeeggaccateteccattatggggagaaccgaaaagtatata
atgagctggagatcctiagcgaaagetaaggattitttttaagettgeteacatgtgegaageggaattaaticgcgaagaaaagcagaaaaaacgecgecgaacgeggcgtittg
gattgtttgetgtitcttgecggatgeggcgtgaacgecttatccggectacaaaageacgeaaactcaatatattgeagagateatgtaggectgataagegtagegeatcagge
aatttagcgtitgaaactgcagttataatctctttctaattggetctaaaatctttataagttcticagetacagceattitttaaccgeattggatgcaattecttatttitaaataaactctctaa
ctectcatagetattaactgteaaatctccaccaaatttttetggectttttatggttaaaggatattcaaggaagtatttagctatetecattattggatticcttcaacaactccagetggg
cagtatgcttictttatcttagecctaatetctictggagagtcatcaacagetataaaattcecttttgaagaactcatetttcettctccatccaaaccegttaagacagggtigtgaata
caaacaacctttittggtaaaagctcceitgctaacatgtgtattitictctgetccatccetecaactgeaacatcaacgecctcataatgaatcceattaacetgeattattggatagat
aacttcagcaacctttggatittcatectetcttgetataagttccatactecttcttgetettittaaggtagtttitaaagceaatctatagacattcagtgtataatecttatcaagaccatg
ttcacttccataaacatattttgcctitaaccocattgettcaaaaactittitgttataatctectattttictaatctcatccaactctecttictggtitaaataggegtetaaatcagecaaat
atataattataicaaatccagcattttgtaaatcaatcatcttitttatitggagataatgecctaaatgtattttaccacttggttcaaaacctataacagcagattittcatctttitttaaaac
ctetettaacteticetegetgataatttcagatgtgttictetitatcatitcaaaticgtecatatiggattcctcaaagegtaaacaacgtataacggegtatgatettataagegggac
aggcetgacaacccgaggatccticaactcagcaaaagticgatttattcaacaaagecgecgteccgtcaagtcagegtaatgetetgecagtgttacaaccaattaaccaatictg
attagaaaaactcatcgagcatcaaatgaaactgaaggtitaatgcggtagtitatcacagtiaaattgetaacgeagtcaggeaccgtgtatgaaatetaacaatgegetcategte
atcctcggeaccgtecaccctggatgctgtaggcataggctiggttatgeeggtactgecgggectettgegggatatccggatatagticctectitcagcaaaaaacccectcaaga
cccgtttagaggecccaaggggttatgetagttatigetcagegpgtapcageagecaactcagceticetitcgggettigttageageggtaggtaccttatgacgcgtaactagga
gagcegaccttgtgacggacctaccatcgacagaggatctgaactcecgacgtetggaggattgcggagecagaataceeggtggttcaggteetectggaggcaggccagge
aglggeagaaaacgggeoggaccgegegeggcagggicacgatgaggactitigitaccaggeagatgecagaggeagaccgigigettcacictgatacacattgtaaccate
ttccagcagceagticgegaaaactacaagectcaggatcaaaatgcagegagcecatacagtgecccgtcaggacgtiggeacaggaaacgactegtetttacgeccaggatet
gaatgaccccaggcttcagggctitcagttgeageagtgaciciggggatigatcggcagececteccgacagteccgtectcacggatctecaggtgagecteagtetgttgege
atcgteggtgtacaggtaacgttggegeacctgaccaccaaattgeagtaaaggagaagaatcaggaataggatgeatatgtatatctecticttaaagttaaacaaaattatttcta
gagggaaaccgtigiggtctccctatagtgagicgtattaatttcgegggatcgagatetcgggeagegtigggtectggecacgggtgcgeatgatcgtgetectgtegttgagg
acccggctaggetggegggatigecttactggttagecagaatgaatcaccgatacgegagegaacgtgaagegactgetgetgeaaaacgictgegacctgageaacaacatg
aatggtctteggtittccgtptttcgtaaagtctggaaacgeggaagtcagegecctgeaccattatgticeggatctgeatcgeaggatgetgetggctacectgtggaacacctac
atctgtattaacgaagcgctggeattgaccetgagtgattttictetggicccgeogcoatccataccgecagttgtttacccteacaacgttceagtaaccgggcatgticateatcag
taaccegtatcgigagceatccictetegtitcatcggtateattacceccatgaacagaaatcececttacacggaggeatcagtgaccaaacaggaaaaaaccgeccttaacatg
gceecgctttatcagaagecagacattaacgetictggagaaacteaacgagetggacgeggatgaacaggeagacatetgtgaategettcacgaccacgotgatgagetttac
cgeagctgectcegegegtitcggtgatgacggtgaaaacctetgacacatgeagetcceggagacggicacagettgictgtaageggatgecgggageagacaagecegtc
agggegegteagegggtgtiggeggptotcgosggcgcagecatgacecagteacgtagegatageggagtgtatactggetiaactatgcggeatcagageagatigtactga
gagtgcaccatatatgeggtetgaaataccgcacagatgegtaaggagaaaataccgeatcaggegetettcegettectegeteactgactegetgegeteggtegtteggctg
cggegageggtatcagceteactcaaaggcggtaatacggttatccacagaatcagggpataacgcaggaaagaacatgtgageaaaaggecageaaaaggecaggaaccg
taaaaaggeegegttgetgecptitticcataggcetcegececccetgacgageatcacaaaaatcgacgetcaagtecagaggtggegaaaccegacaggactataaagatace
aggcgtticcccctggaagetecctegtgegcetetectgticcgaccetgeegcettaceggatacctgiccgectitcteecticgggaagegiggegetitctcatagetcacgctg
taggtatctcagttcggtotaggtegttcgetccaagetgggctgtgtgeacgaacceccegitcageecegaccgetgegecttatccggtaactategtettgagtccaacceggt
aagacacgacttatcgecactggeagceagecactggtaacaggattageagagegaggtatgtaggeggtgctacagagticttgaagtggtggcctaactacggetacactag
aaggacagtattiggtatctgegetctgetgaagecagttaccticggaaaaagagitggtagctetigatceggeaaacaaaccaccgetggtageggtggtiitittgtigeaag
cagcagattacgcgeagaaaaaaaggatctcaagaagatcctitgatcttttctacggggtctgacgetcagtggaacgaaaactcacgttaagggattitggtcatgaacaataa
aactgtctgettacataaacagtaatacaagggetgttatgagecatattcaacgggaaacgicttgetctaggecgegattaaaticcaacatggatgctgattiatatgggtataaa
tgggctegegataatgteggecaatcaggtgcgacaatctategattgtatggpaagcccgatgegecagagtigtitctgaaacatggeaaaggtagegtigecaatgatgttac
agatgagatggicagactaaactggctgacggaatttatgecteticcgaccatcaageattttatccgtactcctgatgatgeatggttactcaccactgegatcoccgggaaaac
agcattccaggtattagaagaatatcetgaticaggtgaaaatattgtigatgegctggeagtgttectgegeeggttocaticgattectgtitgtaattgtecttitaacagegatege
glatttegtctegetcagpegeaatcacgaatgaataacggtitgattgatgegagigattttgatgacgagegtaatggetggectgtigaacaagtctggaaagaaatgcataaa
citttgceatictcaccggattcagtcgicactcatggigatitctcacttgataaccttatititgacgaggggaaattaataggitgtattgatgttggacgagtcggaatcgcagace
gataccaggatcligceaicctatggaactgecteggtgagtittctecticattacagaaacggctitttcaaaaatatggtatigataatcetgatatgaataaattgeagtttcatttga
tgctegatgagttttictaagaattaattcatgageggatacatattigaatgtatttagaaaaataaa
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Figure 26
Pharmacokinetic evaluation of Wild-type (WT) N-His 6 tagged FGF21
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Figure 27
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Figure 27 (continued)

Serum concentration.Time vs Dose
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Figure 28

PP WT FGF21 serum concentration
after single SC injection in rat
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Figure 29

Cmax vs Dose
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Figure 29 (continued)
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Figure 30
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Figure 31

Rat PK analysis of FGF21 isomers
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Figure 31 (continued)
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Figure 32

N6-His FGF21 serum concentration
after single SC injection in rat
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FIGURE 34

Secretion of FGF21 in e.coli
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