1
SEQUENCE LISTING
<110> NGM BIOPHARMACEUTICALS, INC.
<120> BINDING PROTEINS AND METHODS OF USE THEREOF
<130> 13370-011-228

<140> PCT/US2015/012731
<141> 2015-01-23

<150> 61/931,531
<151> 2014-01-24

<160> 431
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VH CDR1 - Exemplary

<400> 1
Gly Tyr Thr Phe T?r Ser Tyr Asp Ile an
1

<210> 2

<211> 17

<212> PRT

<213> Artificial seguence

<220>
<223> 5H23 VH CDR2- Exemplary

<400> 2

Trp Ile Tyr Pro Gly Asp Gly Ser Thr Lys Tyr Asn Glu Lys Phe Lys
% 5 10 15

Gly

<210> 3

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VH CDR3- Exemplary

<400> 3
Sir Asp Tyr Tyr G;y Ser Arg Ser phe éga Tyr

<210> 4

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CDR1- Exemplary
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: 2
<400> 4
Agg Ala ser Lys Ser val Ser Thr Ser Gly Tyr val Tyr Met His
5 10 15

<210> 5

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CDR2- Exemplary

<400> 5
Lgu Ala Ser Tyr Leu Glu Ser
5

<210> 6

<211> 9 N
<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CDR3- Exemplary

<400> 6
Gln His Ser Arg Asp Leu Thr Phe Pro
5

<210> 7

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VH CDR1 - IMGT

<400> 7
Gly Tyr Thr Phe Thr ser Tyr Asp
5

<210> 8

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> 5H23 VH CDR2 - IMGT

<400> 8
I}e Tyr Pro Gly Asp Gly Ser Thr
5

<210> 9

<211> 13

<212> PRT

<213> Artificial sequence

<220>
<223> 5M23 VH CDR3 - IMGT

<400> 9
A}a Arg Ser Asp Tyr Tyr Gly Ser Arg Ser pPhe Ala Tyr
5 10
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<210> 10

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 vL CDR1- IMGT

<400> 10
L{s Ser val Ser T?r Ser Gly Tyr val Egr

<210> 11

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 5HZ3 viL CDRZ2- IMGT

<400> 11
Leu Ala Ser
1

<210> 12

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VvH CDR1 - Kabat

<400> 12
Sir Tyr Asp Ile Agn

<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 vH CDR1 - cChothia

<400> 13
G;y Tyr Thr phe T?r ser Tyr

<210> 14

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 5M23 vH CDR2 -~ chothia

<400> 14
PEO Gly Asp Gly

<210> 15
NAIL.1502193363_1_Substitute Sequence Listing_2606491_1 (4)



<211> 9
<212> PRT .
<213> Artificial Sequence

<220>
<223> 5H23 vH CDR3 - chothia

<400> 15
Asp Tyr Tyr Gly Sgr Arg Ser Phe Ala
1

<210> 16

<211> 11

<212> PRT i

<213> Artificial Sequence

<220>
<223> 5H23 vi. CbR1- chothia

<400> 16
S%r Lys Ser val Sgr Thr Ser Gly Tyr val Tyr
10

«

<210> 17

<211> 6

<212> PRT .

<213> Artificial Sequence

<220>
<223> 5H23 viL CDR3~ Chothia

<400> 17
Ser Arg Asp Leu T?r Phe
1

<210> 18

211> 6

<212> PRT )

<213> Artificial Sequence

<220>
<223> 5H23 vH CDR1 - Contact

<400> 18
Thr ser Tyr Asp Ige Asn
1

<210> 19

<211> 13

<212> PRT .

<213> Artificial Sequence

<220>
<223> 5H23 vH CDRZ - Contact

<400> 19
Tgp Ile Gly Trp Iée Tyr Pro Gly Asp %éy Ser Thr Lys

<210> 20

<211> 12

<212> PRT .

<213> Artificial Sequence
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<220>
<223> SH23 VH CDR3 - Contact

<400> 20
A}a Arg ser Asp Tgr Tyr Gly Ser Arg Ser Phe Ala
10

<210> 21
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> S5H23 VL CDR1 - Contact

<400> 21
ser Thr ser Gly Tyr val Tyr Met His Trp Asn
1 5 . 10

<210> 22

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> 5H23 VL CDRZ - Contact

<400> 22
Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu
1 5 10

<210> 23

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CPR3 - Contact

<400> 23
G}n His Ser Arg Asp Leu Thr Phe
5

<210> 24

«211> 10

<212> PRT

<213> Artificial Seguence

<220>
<223> 5H23 VH CDR2 - AbM

<400> 24
Trp Ile Tyr Pro Ggy Asp Gly Ser Thr i%s
1

<210> 25

<211> 120

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VH Sequence
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<400> 25
GIn val GlIn Leu G;n Gln ser Gly pPro Glu teu val Lys Pro Gly Ala
1 10 15
Leu val Lys Ile Ser Cys Lys Ala ;gr Gly Tyr Thr pPhe ;hr Ser Tyr
20 0
Asp Ile Asn Trp val Lys Gln ﬁgg Pro Gly Glin Gly zgu Glu Trp Ile
35
Gly Trp Ile Tyr Pro Gly gsp Gly ser Thr Lys gyr Asn Glu Lys Phe
50 5 0
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Arg Thr Ala Tyr
65 70 75 80
Met Glin Leu Ser ggr Leu Thr Ser Glu ggn Sser Ala val Tyr Phe Cys
95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser Ala
115 120
<210> 26
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> 5H23 vL Sequence
<400> 26
Asp Ile val Leu T?r Gin Ser pPro Ala igr Leu Ala val ser Leu Gly
1 15
GIn Arg Ala Thr Ile Ser Cys Arg éga Ser Lys Ser val Ser Thr Ser
20 30
Gly Tyr val Tyr Met His Trp Agn GIn GIn Lys Pro Gly Gln Pro Pro
35 4 45
Lys Leu Leu Ile Tyr Leu éga Ser Tyr Leu Glu ggr Gly val pro Ala
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn ITe His
65 70 75 80
Pro val ¢lu Glu G;u Asp Ala Ala Ile Tyr Tyr Cys Gln His Ser Arg
8 90 95
Asp teu Thr phe Pro Phe Gly Gly Gly Thr Lys teu Glu Ile Lys
100 105 110
<210> 27
<211> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> 1¢17 vH CDR1 - Exemplary
<400> 27

Gly Tyr Ser 1le T?r Ser Gly Tyr Tyr Trp Ash
1 10

<210> 28
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> 1C17 vH CDR2 - Exemplary

<400> 28
Tyr Ile Asn Tyr Asp Gly Asn Ser Asn Tyr Thr Pro Ser Leu Lys Asn
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<210> 29

211> 13

<212> PRT

<213> Artificial Ssequence

<220>
<223> 1C17 VH CDR3 - Exemplary

<4Q0> 29
Lys Gly Ala Tyr Tgr Ser Asn Tyr Asp Ser Phe Asp val
1 10

<210> 30

<211> 11

<212> PRT |

<213> Artificial Sequence

<220>
<223> 1¢17 Vi CDR1 - Exemplary

<400> 30
Lys Ala Ser Gln Agp Ile Asn Ser Tyr Leu Ser
1 10

<210> 31
<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 1C17 VL CDRZ2 - Exemplary

<400> 31
Arg Ala Asn Arg Lgu val Asp
1

<210> 32

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 1¢€17 VL CDR3 - Exemplary

<400> 32
Leu GIn Tyr Asp Ggu Phe Pro Phe Thr
1

<210> 33

<211> 9

<212> PRT |

<213> Artificial Sequence

<220>
<223> 1C17 VH CDR1 -~ IMGT

<400> 33
Gly Tyr Ser Ile T?r ser Gly Tyr Tyr
1
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<210> 34

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 1C17 VvH CDRZ2 =~ IMGT

<400> 34
I{e Asn Tyr Asp Ggy Asn Ser

<210> 3§

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 1C€17 vH CDR3 - IMGT .

<400> 35
Ala Arg Lys Gly Ala Tyr Tyr Ser Asn T%r Asp Ser Phe Asp X?1
1 5 1

<210> 36

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 1cl7 vL CDR1 - IMGT

<400> 36
GIn Asp Ile Asn SEr Tyr
1

<210> 37

<211> 3

<212> PRT

<213> Artificial sequence

<220>
<223> 1C17 viL CDRZ - IMGT

<400> 37
Agg Ala Asn

<210> 38

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 1cl17 vH CDR1 - Kabat

<400> 38
Ser Gly Tyr Tyr Tgp Asn
1

<210> 39
<211> 8
<212> PRT
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<213>

<220>
<223>

<400>

Artificial Sequence

1¢17 vH CDR1 - Chothia
39

G}y-Tyr ser 1le T?r Ser Gly Tyr

<210>
<Z211>
<2172>
<213>

<220>
<223>

<A00>

40

3

PRT.

artificial Sequence

1c17 vH CDR2 - chothia
40

T¥r Asp Gly

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

<220>
<223>

<400>

41

11

PRT'

Artificial Seguence

1¢17 vH cbR3 - chothia
41

G%y Ala Tyr Tyr s§r Asn Tyr Asp Ser ige Asp

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

<220>
<223>

42

7

PRT

Artificial Sequence

1c17 viL ¢PR1 - cChothia

<400> 42

1

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

<220>
<223>

<400>

Ser GIn Asp Ile Asn Ser Tyr
5

43

4]

PRT

Artificial Sequence
1c17 vL ¢DR3 - chothia
43

Tyr Asp Glu Phe Pgo Phe
1

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

<220>

44

7

PRT

Artificial Sequence
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10

<223> 1¢17 VH CDR1 - Contact

<400>

44

Thr Ser Gly Tyr Tyr Trp Asn
1 5

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

<220>
<223>

<400>

45
12
PRT

Artificial Sequence

1¢i7 VH CDRZ2 - Contact

45

Trp Met Gly Tyr Ige Asn Tyr Asp Gly Asn Ser Asn
1 10

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

<220>
<223>

<400>

46
14
PRT

Artificial Sequence

1¢17 vH CDbR3 -~ Contact

46

A}a Arg Lys Gly A}a Tyr Tyr Ser Asn Eyr Asp Ser Phe Asp
0

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

<220>
<223>

<400>

47
7
PRT

Artificial Sequence

1c17 viL CDR1 - Contact

47

Asn Ser Tyr Leu Ser Trp val
1 5

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

<220>

48
10
PRT

Artificial Sequence

<223> 1c17 vL CDRZ2 - Contact

<400>

Thr Leu Ile Tyr Agg Ala Asn Arg Leu val
1

<210>
<211>
<212>

48

49
8
PRT

10

<213> Artificial Sequence

<220>

<223> 1C17 VL CDR3 - Contact

<400>

49
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11
Leu GIn Tyr Asp Géu Phe pPro phe
1

<210> 50

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 1C17 VH CDR2 - AbM

<400> 50
Tyr Ile Asn Tyr Asp Gly Asn Ser Asn
1 S

<210> 51
<211> 122
<212> PRT | .
<213> Artificial Sequence
<220>
<223> 1c17 VH Sequence
<400> 51
Gin val Gln Leu Gén Glu ser Gly Pro 2gy teu val Lys Pro Ser Gln
1 15
Ser Leu ser Egu Thr Cys ser val 52r Gly Tyr Ser Ile Thr ser Gly
30
Tyr Tyr Tgp Asn Trp Ile Arg ng Phe Pro Gly Asn Lys Leu Glu Trp
3 4 45
Met Gly Tyr Ite Asn Tyr Asp Gly Asn Ser Asn Tyr Thr Pro Ser Leu
50 55 60
Lys Asn Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn Gin Phe Phe
65 70 75 80
Leu Lys Leu Asn Ser val Thr Pro Glu Asp Thr Ala Thr Tyr Tyr Cys
85 90 95
Ala Arg Lys Gly Ala Tyr Tyr Ser Asn Tyr Asp Ser Phe Asp val Trp
100 105 110
Gly Thr Gly Thr Thr val Thr val Ser Ser
115 120
<210> 52
<211> 107
<212> PRT
<213> artificial sequence
<220>
<223> 1c17 VL Sequence
<400> 52
Asp Ile Lys Met Thr GIn Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly
1 5 10 15
Glu Arg val ggr ITe Thr Cys Lys géa Ser GIn Asp Ile Asn Ser Tyr
30
Leu Ser Tgp val GIn GIn Lys Pgo Gly Lys Ser Pro Lys Thr Leu Ile
3 4 45
Tyr Arg Ala Asn Arg Leu gﬁi Asp Gly val Pro ggr Arg Phe Ser Gly
50
ser Gly ser Gly GIn Asp Tyr Ser Leu Thr Ile Ser Ser Leu Glu Tyr
65 70 75 80
Glu Asp Met Gly ége Tyr Tyr Cys Leu Sgh Tyr Asp Glu Phe Pro Phe
95
Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys
100 105
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12

<210> 53

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 1p19 VH CDR1- Exemplary

<400> 53
Gly Tyr Thr phe Thr Arg Tyr Asp Ile Asn
1 5 10

<210> 54

<211> 17

<212> PRT

<213> Artificial Sequence

<220> "
<223> 1p19 VvH CDR2~ Exemplary

<400> 54
sz Ile Tyr Pro Gly Asp Ser Ser Thr i%s Phe Asn Glu Asn Phe Lys
5 15

Asp

<210> 55

<211> 11

<212> PRT

<213> Artificial sequence

<220>
<223> 1p19 VH CDR3- Exemplary

<400> 55
Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Thr Tyr
1 5 10

<210> 56

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 1D19 vL CDR1- Exemplary

<400> 56
Arg Ala Ser Lys Ser val ser Thr Ser Ggy Tyr Ser Tyr Met His
1 5 1 15

<210> 57

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> 1D19 VL CDR2- Exemplary

<400> 57

Leu Ala Ser Asn Leu Glu Ser
1 5
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<210> 58
<211 9
<212> PRT
<213> Artificial Sequence

<220>
<223> 1p19 VL CDR3- Exemplary

<400> 58
Gin His ser Arg Ggu Leu Pro Tyr Thr
1

<210> 59

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 1p19 vH CbR1 - IMGT

<400> 59
Gly Tyr Thr Phe T?r Arg Tyr Asp
1

<210> 60

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 1D19 VH CDR2 - IMGT

<400> 60
Ile Tyr Pro Gly Agp Ser Ser Thr
1

<210> 61

<211> 13

<212> PRT

<213> Artvificial Sequence

<220>
<223> 1D19 VH CDR3 ~ IMGT

<400> 61
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg igr Phe Thr Tyr
1 5

<210> 62
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> 1D19 VL CDR1 - IMGT

<400> 62
Lys Ser val Ser T?r Ser Gly Tyr Ser Igr
1

<210> 63
<211> 3
<212> PRT

NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)



14
<«213> Artificial Sequence

<220>
<223> 1p19 VL CDR2 -~ IMGT

<d03> 63
Lgu Ala ser

<210> 64

<211> 5

<212> PRT

<213> Artificial sequence

<220>
<223> 1D19 vH CDR1 - Kabat

<400> 64
Arg Tyr Asp Ile Aén
1

<210> 65

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 1D19 vH CbR1l - chothia

<400> 65
Gly Tyr Thr Phe Tgr Arg Tyr
1

<210> 66

<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> 1p19 vH Cbr2 - chothia

<400> 66
Pgo Gly Asp ser

<210> 67

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> 1019 vH CDR3 - Chothia

<400> 67
Asp Tyr Tyr Gly Ser Arg Ser Phe Thr
i 5

<210> 68
<211> 11
<212> PRT
<213> Artificial segquence

<220>
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i5
<223> 1p19 vi CDR1 - Chothia

<400> 68
Ser Lys Ser val Sgr Thr ser Gly Tyr Ser Tyr
1 10

<210> 69

<211> 6

<212> PRT .

<213> Artificial Sequence

<220>
<223> 1p19 vi. CDR3 - chothia

<400> 69
Sir Arg Glu Leu Pgo Tyr

<210> 70

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 1p19 vH CDR1 - Contact

<400> 70
Thr Arg Tyr Asp Ige Asn
1

<210> 71

<211> 13

<212> PRT .

<213> Artificial Sequence

<220>
<223> 1p19 vH CDR2 - Contact

<400> 71
Tgp Ile Gly Trp Ige Tyr Pro Gly Asp ggr Ser Thr Lys

<210> 72

<211> 12

<212> PRT .

<213> Artificial Sequence

<220>
<223> 1D19 vH CDR3 -~ Contact

<400> 72
Ala Arg Ser Asp Tgr Tyr Gly Ser Arg Ser Phe Thr
1 10

<210> 73

<211> 11

<212> PRT .

<213> Artificial Sequence

<220>
<223> 1p19 vL CDR1 - Contact

- <400> 73
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16
Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr
1 5 10

<210> 74

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 1p19 VL CDR2 - Contact

<400> 74
teu Leu Ile Tyr Leu Ala Ser Asn Leu Glu
1 5

<210> 75

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> 1D19 VL CbR3 ~ Contact

<400> 75
Gln His Ser Arg Géu Leu Pro Tyr
1

<210> 76

<211> 10

<212> PRT

<213 artificial Sequence

<220>
<223> 1D19 VH CDR2 - AbM

<400> 76
Trp Ile Tyr Pro Gly Asp Ser Ser Thr Lys
1 5 10

<210> 77
<211> 120
<212> PRT
<213> artificial Sequence
<220>
<223> 1D19 VH Sequence
<400> 77
Gln val GIn Pro Gén Gilu ser Gly Pro Ggu Leu val Lys Pro Gly Ala
1 1 15
Leu val Lys %ée Ser Cys Lys Ala ggr Gly Tyr Thr Phe Thr Arg Tyr
30
Asp Ile ?gn Trp Met Lys Gln ﬁgg Pro Gly Gln Gly Leu Glu Trp Ile
45
Gly Trp Ile Tyr Pro Gly §§p Ser Ser Thr Lys Phe Asn Glu Asn Phe
50 60
Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Gln Leu Ser ggr Leu Thr Ser Glu Sgn Ser Thr val Tyr pPhe Cys
95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Thr Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val ser Ala
115 120
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<210> 78
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> 1D19 VL Sequence
<400> 78
Asp Ile val Leu Tgr Gln ser Pro Ala igr Leu Ala val Ser Leu Gly
1 15
GIn Arg Ala ggr Ile ser Cys Arg éga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr ggr Tyr Met His Trp Zgr GIn Gln Lys Pro Géy GIln Pro Pro
4
Lys Leu Leu Ile Tyr Leu ?;a Ser Asn Leu Glu Ser Gly val pro Ala
50 60
Arg pPhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 N 75 30
Pro val Glu Glu géu Asp Ala Ala Thr ggr Tyr Cys Gln His Ser Arg
95
Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 79
<211> 10
<212> PRT
<213> Artificial Sequence
<220>
<223> 20112 vH CDR1- Exemplary
<400> 79
Gly Tyr Thr phe Thr Arg Tyr Asp Ile Asn
1 5 10
<210> 80
<211> 17
<212> PRT
<213> artificial Sequence
<220>
<223> 2L12 VH CDR2- Exemplary
<400> 80
Trp 1le Tyr Pro Gly Asp Asp Ser Thr Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15
Gly
<210> 81
<211> 11
<212> PRT
<213> artificial Sequence
<220>
<223> 2112 VH CDR3- Exemplary
<400> 81

Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr
1 5 10
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<210> 82
<211> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> 2L12 VL CDR1~ Exemplary

<400> 82 .
A;g Ala Ser Lys Sgr val Ser Thr Sser ggy Tyr Ser Tyr Leu ggs

<210> 83

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 2L12 VL CDRZ2- Exemplary-"

<400> 83
Lgu Ala Ser Asn Lgu Glu Ser

<210> 84

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 2112 VL CDR3- Exemplary

<400> 84
Gln His Ser Gly G;u Leu Pro Tyr Thr

<210> 85

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 2112 vH CDR1 - IMGT

<400> B85
Gly Tyr Thr Phe Thr Arg Tyr Asp
1 5

<210> 86

<211> 8

<212> PRT

<213> Artificial sequence

<220>
<223> 20112 VH CDR2 - IMGT

<400> 86
Ile Tyr Pro Gly Agp Asp Ser Thr
1

<210> 87
<211> 13
<212> PRT
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<213>

<220>
<223>

<400>

19
artificial Sequence

21.12 VH CDR3 - IMGT
87

Aga Arg Ser Asp Tgr Tyr Gly Ser Arg igr phe val Tyr

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

<220>
<223>

<400>

88
10
PRT
artificial Sequence

2012 vL CDR1 - IMGT
88

Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr
1 5 10

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

<220>
<223>

<400>

89

3

PRT

Artificial Sequence

2L12 vL CPR2 - IMGT
89

Leu Ala Ser
1

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

<220>
<223>

<400>

90

5

PRT

Artificial Sequence

2112 vH CDR1 - Kabat
90

Agg Tyr Asp Ile Agn

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

<220>
<223>

91

7

PRT

artificial Sequence

2012 VH CDR1 - chothia

<400> 91
Gly Tyr Thr phe Tgr Arg Tyr
1

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

<220>

92

4

PRT

Artificial Sequence
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<223> 2L12 vH CDR2 - Chothia

<400> 92
Pro Gly Asp Asp
1

<210> 93

<211> 9

<212> PRT

<213> Artificial Seguence

<220>
<223> 2112 VH CPR3 -~ Chothia

<400> 93
Asp Tyr Tyr Gly SSr Arg Ser phe val
1

<210> 94

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 2112 viL CDRi- chothia

<400> 94
Ser Lys Ser val Sgr Thr Ser Gly Tyr Ser Tyr
1 10

<210> 95

<2131> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 2012 VL CDR3- chothia

<400> 95
Ser Gly Glu Leu Pgo Tyr
1

<210> 96

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 2112 VH CDR1 - Contact

<400> 96
Thr Arg Tyr Asp I;e Asn
1

<210> 97

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 2L12 VvH CPRZ - Contact

<400> 97
NAI_1502193363_1_substitute Sequence Listing. 26064911 (4)
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Trp Ile Gly Trp I;e Tyr Pro Gly Asp égp Ser Thr Lys
1

<210> 98

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 21.12 VH CDR3 - Contact

<400> 98
Ala Arg Ser Asp T%r Tyr Gly Ser Arg Sgr Phe val
1 1

<2310> 99

<211> 11

<212> PRT .

<213> Artificial Ssequence

<220>
<223> 2112 vL CDR1 ~ Contact

<400> 99 ,
ser Thr ser Gly Tgr Sser Tyr Leu His Trp Tyr
1 10

<210> 100

<211> 10

<212> PRT i

<213> Artificial Sequence

<220>
<223> 2112 VL CDRZ - Contact

<400> 100
Leu Leu ITe Tyr Leu Ala Ser Asn Leu Glu
1 5

<210> 101

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 2L12 VL CDR3 - Contact

<400> 101
Gln His ser Gly Géu Leu Pro Tyr
1

<210> 102

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 2112 VH CDR2 ~ AbM

<400> 102

Trp Ile Tyr Pro Gly Asp Asp Ser Thr Lys
1 5 10
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<210> 103
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> 2L12 VH Sequence
<400> 103
GIn val Gin Leu ng GlIn ser Gly Pro ggu Leu val Lys Pro Gly Ala
1 15
Leu val Lys gge Ser Cys Lys Ala %gr Gly Tyr Thr Phe Thr Arg Tyr
30
Asp Ile égn Trp val Lys Lys 259 Pro Gly Gln Gly zgu Glu Trp Ile
Gly ggp Ile Tyr Pro Gly ?Ep Asp Ser Thr Lys Tyr Asn Glu Lys Phe
60

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 . 75 80
Met Gln Leu Ser Ser Leu Thr Ser Glu Asn Ser Ala val Tyr Phe Cys

85 90 95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser Ala
115 120
<210> 104
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> 2112 VL Sequence
<400> 104
Asp Ile val Leu Thr Gin Ser Pro Ala Ser Leu Pro val Ser Leu Gly
1 5 10 15
Gin Arg Ala EBP Ile Ser Cys Arg Ala Ser Lys Ser val Ser Thr Ser
25 30
Gly Tyr ggr Tyr Leu His Trp Tyr GIn GIn Lys Pro Gly Gln Pro Pro
40 45
Lys ggu Leu Ile Tyr Leu g%a Ser Asn Leu Glu Ser Gly val Pro Ala
60
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr tLeu Asn Ile His
65 70 75 80
pro val Glu Glu ggu Asp Ala Ala Thr ;yr Tyr Cys GIn His Ser Gly
0 95
Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 105
<211> 10
<212> PRT
<213> Artificial Sequence
<220>
<223> 3.3 VH CDbR1 - Exemplary
<400> 105
Gly Tyr Thr Phe Thr Ser Tyr Asp Ile Asn
1 5 10
<210> 106
<211> 17
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<212>
<213>

<220>
<223>
<400>

23
PRT' L
Artificial sequence

3.3 VH CDR2 - Exemplary
106

Trp Ile Tyr Pro Gly Asp Gly Ser Pro Lys Tyr Asp Glu Lys Phe Lys
1 5 10 15

Gly

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

<220>
<223>

<400>

107
11
PRT
Artificial Sequence

3L3 VH CDR3 ~ Exemplary
107

ser Asp Tyr Tyr Gly Ser Arg Ser pPhe val Tyr
1 5 10

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

<220>
<223>

<400>

108

15

PRT

Artificial Sequence

3L3 VL CDR1- Exemplary
108

Arg Ala ser Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr val His
1 5 10 15

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

<220>
<223>

<400>

109

7

PRT

Artificial Sequence

3.3 VL CDR2Z2- Exemplary
109

Lgu Ala Ser Asn Leu Glu Ser

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

<220>
<223>

<400>

5

110

9

PRT

Artificial Seqguence

3.3 VL. CDR3- Exemplary
110

Gln His ser Gly Glu Leu Pro Tyr Thr
1 5

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

111

8

PRT

Artificial Sequence
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<220>
<223> 3L3 VH CDR1 - IMGT

<400> 111
Gly Tyr Thr Phe Thr Ser Tyr Asp
1 5

<210> 112

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 VH CDRZ - IMGT

<400> 112
Ile Tyr pPro Gly Agp Gly Ser Pro
1 "

<210> 113

<211> 13

<212> PRT

<213> artificial Sequence

<220>
<223> 313 VH CDR3 - IMGT

<400> 113
Ala Arg Ser Asp Tgr Tyr Gly Ser Arg Sgr Phe val Tyr
1

<210> 114

<211> 10

<212> PRT |

<213> artificial sequence

<220>
<223> 313 VL CDR1- IMGT

<400> 114
Lys Ser val Ser T?r ser Gly Tyr Ser Tyr
1 10

<210> 115

<211> 3

<212> PRT .

<213> Artificial Sequence

<220>
<223> 3013 VL CDR2- TIMGT

<400> 115
Leu Ala Ser
1

<210> 116

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> 313 VH CDR1 - Kabat
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<400> 116
Ser Tyr Asp fle Agn
1

<210> 117

<211> 7

<212> PRT .

<213> Artificial Sequence

<220>
<223> 313 vH CDR1 - cChothia

<400> 117
Gly Tyr Thr phe T?r Ser Tyr
1

<210> 118

<211> 4

<212> PRT _

<213> artificial Sequence

<220>
<223> 3L3 vH CDR2 - chothia

<400> 118
Pro Gly Asp Gly
1

<210> 119

<211> 9

<212> PRT )

<213> Artificial Sequence

<220>
<223> 3L3 vH CDR3 - chothia

<400> 119
Aip Tyr Tyr Gly Sgr Arg Ser Phe val

<210> 120

<211> 11

<212> PRT )

<213> Artificial Sequence

<220>
<223> 313 vL CbR1~ chothia

<400> 120
Ser Lys Ser val Sgr Thr ser Gly Tyr Ser Tyr
1 10

<210> 121

<211> 6

<212> PRT .

<213> Artificial Sequence

<220>
<223> 3L3 vL CDR3- chothia

<400> 121
Ser Gly Glu Leu Pro Tyr
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<210> 122
<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 313 VvH CbR1 - Contact

<400> 122
T?r ser Tyr Asp Ile Ash
5

<210> 123

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 VvH CDbRZ2 ~ Contact

<400> 123
T{p Tle Gly Trp Ige Tyr Pro Gly Asp Gly Ser Pro Lys
10

<210> 124

<211l> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 313 VH CDR3 -~ Contact

<400> 124
A{a Arg Ser Asp Tgr Tyr Gly Ser Arg Ser phe val
10

<210> 125

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 VL CPbR1- Contact

<400> 125
Sir Thr ser Gly Tgr ser Tyr val His Trp Tyr
10

<210> 126

<211> 10

<212> PRT

<213> Artificial Seguence

<220>
<223> 3L3 VL CDR2- Contact

<400> 126

Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu
1 5

NAI_1502193363_1._Substitute Sequence Listing.2606491_1 (4)



27
<210> 127
<211> 8
<212> PRT_
<213> artificial Sequence

<220>
<223> 3L3 VL CDR3- Contact

<400> 127
GlIn His Ser Gly Ggu Leu Pro Tyr
1

<210> 128

<211> 10

<212> PRT

<213> artificial Sequence

<220> :
<223> 3L3 VH CDR2 - AbM

<400> 128
Trp Ile Tyr Pro Gly Asp Gly Ser Pro Lys
1 5 10

<210> 129

<211> 120

<212> PRT

<213> artificial Sequence

<220>

<223> 3L3 VH Sequence

<400> 129 .

Gin val Gln Pro ng Glu ser Gly Pro Ggu Leu val Lys Pro Gly Thr
1 1 15

Leu val Lys %ge Ser Cys Lys Ala ggr Gly Tyr Thr Phe ;gr Ser Tyr

Asp Ile ?gn Trp val Lys Gln 259 Pro Gly GlIn Gly Lgu Glu Trp Ile

4
Gly Trp Ile Tyr Pro Gly ggp Gly Ser Pro Lys ggr Asp Glu Lys Phe
50

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser ggr Leu Thr Ser Glu ggn Sser Ala val Tyr Phe Cys

95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr Trp Gly GIn
100 105 110
Gly Thr Leu val Thr val ser Ala
115 120

<210> 130

<211> 111

<212> PRT

<213> artificial Sequence

<220>

<223> 3L3 VL Seguence

<400> 130

Asp Ile val Leu TEr Gln Ser Pro Ala igr Leu Ala val ser Leu Gly
1 15

Gin Arg Ala ggr Ile Ser Cys Arg %ga Ser Lys Ser val Ser Thr ser

30
Gly Tyr ?gr Tyr val His Trp Z%r Gln GIn Lys Pro Gly GIn Pro Pro
45
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Lys Lgu Leu Ile Tyr Leu éga Ser Asn Leu Glu Ser Gly val pro Ala
5
Arg Phe Ser Gly Arg Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 80
pro val Glu Glu ggu Asp Ala Ala Thr Tyr Tyr Cys Gln His Ser Gly
90

95
Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 131
<211> 10
<212> PRT
<213> Artificial Sequence
<220>
<223> 3N20 VH CDR1- Exemplary
<400> 131

Gly Tyr Ile Phe Thr Asn Tyr Gly Ile Ser
1 5 10

<210> 132

<21l> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VH CDR2- Exemplary

<400> 132
Glu 1le Tyr Pro Arg Ser Gly Asn Thr Tyr Tyr Asn Glu Lys Phe Lys
1 5 10 15

Gly

<210> 133

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VH CDR3- Exemplary

<400> 133
His Trp Asp Gly v?1 Leu Asp Tyr Phe Aép Tyr
1 1

<210> 134
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> 3N20 VL CDR1- Exemplary

<400> 134

Lys Ser Ser GIn Ser Leu Leu Asn Ser Gly Asn GIn Lys Asn Tyr Leu
% 5 10 15

Ala

<210> 135
<211> 7
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<212> PRT

<213> Artificial Sequence
<220>

<223> 3N20 VL CDR2- Exemplary
<400> 135

Gly Ala ser Thr Agg Glu ser

<210> 136

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> 3N20 VL CDR3- Exemplary

<400> 136 ‘
Liu Asn Asp His Sgr Tyr Pro Phe Thr

<210> 137

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VH CDR1 - IMGT

<400> 137
G}y Tyr Ile Phe Tgr Asn Tyr Gly

<210> 138

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VvH CDRZ2 - IMGT

<400> 138
I}e Tyr Pro Arg Ser Gly Asn Thr
5

<210> 139
<211> 13
<212> PRT
<213> Artificial Sequence

<220>
<223> 3N20 VH CDR3 - IMGT

<400> 139
Aia Arg His Trp Agp Gly val Leu Asp ;gr Phe Asp Tyr

<210> 140

<211> 12

<212> PRT

<213> Artificial Sequence
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<220>
<223> 3N20 VL CDR1 - IMGT

<400> 140
Gln Ser Leu Leu Agn Ser Gly Asn Gln Lys Asnh Tyr
1 10

<210> 141

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CDRZ - IMGT

<400> 141
Gly Ala ser
1

<210> 142

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VvH CDR1 - Kabat

<400> 142
Asn Tyr Gly Ile Sgr
1

<210> 143

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 vH CDR1 - cChothia

<400> 143
G}y Tyr Ile pPhe T?r Asn Tyr

<210> 144
<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> 3N20 VH CDR2 - chothia

<400> 144
Pro Arg Ser Gly
1

<210> 145

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 vH CDR3 - chothia
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<400> 145
Trp Asp Gly val Leu Asp Tyr Phe Asp
1 5

<210> 146

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CDR1~ Chothia

<400> 146
Ser Gin Ser Leu Leu Ash Ser Gly Asn Gln Lys Asn Tyr
i 5 10

<210> 147

<211> 6 "
<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CbR3- chothia

<400> 147
Aip His Ser Tyr Pro Phe
5

<210> 148

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VH CDR1 - Contact

<400> 148
Thr Asn Tyr Gly Ile Ser
1 5

<210> 149

<211> 13

<212> PRT

<213> artificial Sequence

<220>
<223> 3N20 VH CDR2 - Contact

<400> 149
Trp Ile Gly Glu Ile Tyr Pro Arg Ser Gly Asn Thr Tyr
1 5 10

<210> 150

<211> 12

<212> PRT

<213> Artificial Seguence

<220>
<223> 3N20 VH CDR3 - Contact

<400> 150
Ala Arg His Trp Asp Gly val Leu Asp Tyr Phe Asp
1 5 10
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<210> 151

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CDR1 - Contact

<400> 151
Leu Asn Ser Gly Aén GIn Lys Asn Tyr kgu Ala Trp Tyr
1

<210> 152

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CDRZ2 - Contact

<400> 152
Leu Leu Ile Tyr G%y Ala ser Thr Arg ggu
1

<210> 153

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CDR3 - Contact

<400> 153
Let Asn Asp His Sgr Tyr Pro Phe
1

<210> 154

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VH CDR2 - AbM

<400> 154
Glu ITe Tyr Pro Arg Ser Gly Asn Thr {%r
1 5

<210> 155
<211> 120
<212> PRT
<213> Artificial Sequence

<220>
<223> 3N20 VH Sequence

<400> 155

Gln val Gln Leu ng Glu ser Gly Ala ggu Leu Ala Arg Pro Ggy Ala

1 1

ser val Lys Lgu Ser Cys Lys val ggr Gly Tyr Ile Phe Thr Asn Tyr
2 30

Gly Ile Ser Trp val Lys Gln Arg Thr Gly GIn Gly teu Glu Trp Ile
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35 40 45
Gly Glu Ile Tyr Pro Arg ggr Gly Asn Thr Tyr ggr Asn Glu Lys Phe
50
Lys Gly Lys Ala Thr teu Thr Ala Asp Met Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Asp Leu Arg Ser Leu Thr Ser Glu Sgp ser Ala val Tyr g?e Cys
85
Ala Arg His Trp Asp Gly val Leu Asp Tyr Phe Asp Tyr Trp Gly Gln
100 105 110
Gly Thr ser Leu Thr val Ser Ser
115 120
<210> 156
<211> 113
<212> PRT
<213> Artificial Sequence
<220>
<223> 3N20 VL Sequence
<400> 156
Asp Ile val Met Thr GTn Ser Pro Ser igr Leu Ser val Ser Ala Gly
1 5 15
Glu Lys val Thr Met ser Cys Lys ggr ser GlIn Ser Leu ggu Asn Ser
20
Gly Asn GlIn Lys Aspn Tyr Leu an Trp Tyr GIn Glin kgs pPro Gly Gln
35
Pro Pro Lys Leu Leu Ile ggr Gly Ala Ser Thr erg Glu ser Gly val
50 0 .
Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80
Ile Ser ser val GIn ala Glu Asp Leu gga val Tyr Tyr Cys Leu Asn
85 95
Asp His Ser Tyr Pro Phe Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu
100 105 110
Lys
<210> 157
<211> 10
<212> PRT
<213> Artificial sequence
<220>
<223> 4P5 VH CDR1 -~ Exemplary
<400> 157

Gly Tyr Thr Phe Thr Arg Tyr Asp Ile Asn
1 5 10

<210> 158

<211> 17

<212> PRT

<213> Artificial sequence

<220>
<223> 4P5 VH CDR2 - Exemplary

<400> 158
T£p ITe Tyr Pro Ggy Asp Asp Ser Thr izs Tyr Ash Glu Lys ;?e Lys

Gly

NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)



34
<210> 159
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> 4P5 VH CDR3 - Exemplary

<400> 159
Ser Asp Tyr Tyr Ggy Ser Arg Ser Phe ¥g1 Tyr
1

<210> 160

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VL CDR1 - Exemplary-

<400> 160 .
Arg Ala Ser Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr Met His
i 5 10 15

<210> 161

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VL CDR2 - Exemplary

<400> 161
Leu Ala Ser Asn Lgu Glu Ser
1

<210> 162

<211> 9

<212> PRT

<213> Artificial Seqguence

<220>
<223> 4P5 VL CDR3 - Exemplary

<400> 162
His His Ser Gly Ggu Leu Pro Tyr Thr
1

<210> 163

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CDR1 - IMGT

<400> 163
Gly Tyr Thr Phe T?r Arg Tyr Asp
1

<210> 164
<211> 8
<212> PRT
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<213> Artificial sequence

<220>
<223> 4P5 VH CDR2 - IMGT

<400> 164
Ile Tyr Pro Gly Asp Asp Ser Thr
1 5

<210> 165

<211> 13

<212> PRT

<213> Artificial Seguence

<220>
<223> 4P5 VH CDR3 - IMGT

<400> 165
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr
1 5 10

<210> 166

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VL CDR1- IMGT

<400> 166
Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr
1 5 10

<210> 167

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VL CDR2- IMGT

<400> 167
Leu Ala Ser
1

<210> 168

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CDR1 - Kabat

<400> 168
A£g Tyr Asp Ile Asn
5

<210> 169

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
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<223> 4P5 VH CDR1 -~ Chothia

<400> 169
Gly Tyr Thr Phe Thr Arg Tyr
i 5

<210> 170

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CDRZ - chothia

<400> 170
Pro Gly Asp Asp
1

<210> 171

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CDR3 - chothia

<400> 171
Aip Tyr Tyr Gly SEr Arg Ser Phe val

<210> 172
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> 4pP5 VL CDR1- Chothia

<400> 172
Ser Lys Ser val Ser Thr Ser Gly Tyr igr Tyr
1 5

<210> 173

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 4p5 VL CDR3~ cChothia

<400> 173
Sir Gly Glu Leu Pgo Tyr

<210> 174

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CDR1 - Contact

<400> 174
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T?r Arg Tyr Asp Ige Asn

<210> 175

<211> 13

<212> PRT.

<213> Artificial Sequence

<220>
<223> 4P5 VH CDR2 - Contact

<400> 175
Trp Ile Gly Trp Ile Tyr Pro Gly Asp igp Ser Thr Lys
1 5

<210> 176

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 4PS5 VH CDR3 - Contact

<400> 176
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg igr Phe val
1 5

<210> 177
<211> 11
<212> PRT
<213> Artificial sSequence

<220>
<223> 4P5 VL CDR1- Contact

<400> 177
Ser Thr Ser Gly Tgr Ser Tyr Met His Trp Tyr
1 10

<210> 178

<211> 10

<212> PRT

<213> Artificial sequence

<220>
<223> 4P5 VL CDRZ2- Contact

<400> 178
teu Leu Ile Tyr Leu Ala Ser Asn Leu Glu
1 5 10

<210> 179

<211> 8

<212> PRT

<213> artificial Sequence

<220>
<223> 4P5 VL CDR3- Contact

<400> 179

His His Ser Gly Glu Leu Pro Tyr
1 5

NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)



38

<210> 180

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CDR2 - AbM

<400> 180
Trp Ile Tyr Pro G;y Asp Asp Ser Thr ggs
1

<210> 181
<211> 120
<212> PRT
<213> Artificial Sequence
<220> -
<223> 4P5 VH Sequence
<400> 181
Gln val GIn Leu ng Gln ser Gly Pro g%u Leu val Lys Pro g?y Ala
1 5
Leu val Lys %ée Ser Cys Lys Ala ;gr Gly Tyr Thr Phe Tgr Arg Tyr
3
Asp Ile gsn Trp val Lys Lys 289 Pro Gly GlIn Gly kgu Glu Trp Ile
5
Gly ggp Ile Tyr pPro Gly ??p Asp Ser Thr Lys Tyr Asn Glu Lys Phe
60
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Gin Leu Ser Sgr Leu Thr Ser Glu ggn ser Ala val Tyr She Cys
8 5
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser phe val Tyr Trp Gly GlIn
100 105 110
Gly Thr Leu val Thr val ser Ala
115 120
<210> 182
<211> 111
<212> PRT |
<213> Artificial Sequence
<220>
<223> 4P5 VL Seqguence
<400> 182
Asp Ile teu teu Tgr Gln Ser Pro Ala Sgr Leu Ala val ser Leu Gly
1 1 15
Gln Arg Ala Egr Ile Ser Cys Arg éga ser Lys Ser val sgr Thr ser
3
Gly Tyr Ser Tyr Met His Trp Z%r Glin GIn Lys Pro Gly GIn Pro Pro
35 45
Lys %gu Leu Ile Tyr Leu ?ga Ser Asn Leu Glu ser Gly val Pro Ala
60
Arg Phe Ser Gly Arg Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 30
Pro val Glu Glu ggu Asp Ala Ala Thr ;%r Tyr Cys His His Ser Gly
95
Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 183
<211> 10
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<212> PRT

<213> Artificial sequence
<220>

<223> 5¢23 VH CDR1- Exemplary
<400> 183

Gly Tyr Thr Phe Thr Arg Tyr Asp Ile Asn
1 5 10

<210> 184
<211> 17
<212> PRT
<213> Artificial Sequence

<220>
<223> 5C23 VH CDR2- Exemplary

<400> 184 -
Trp Ile Tyr Pro Gly Asp Gly Ser Thr 5%5 Tyr Asn Glu Lys ige Glu
1 5

Gly

<210> 185
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> 5¢23 VH CDR3- Exemplary

<400> 185
Ser Asp Tyr Tyr Gly Ser Arg Ser Phe {Sl Tyr
1 5

<210> 186

<211> 15

<212> PRT

<213> Artificial sequence

<220>
<223> 5C23 VL CDR1- Exemplary

<400> 186 .
Arg Ala Ser Lys Ser val Ser Thr ser Gly Tyr Ser Tyr Met H;s
1 5 10 1

<210> 187

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VL CDR2- Exemplary

<400> 187
Leu Ala Ser Asn Leu Glu Ser
1 5

<210> 188
<211> 9
<212> PRT

NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)



40
<213> Artificial Sequence

<220>
<223> 5C23 VL CDR3- Exemplary

<400> 188
GIn His Ser Arg G;u Leu Pro Tyr Thr
1

<210> 189

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 vH CDRL - IMGT

<400> 189
Gly Tyr Thr Phe Thr Arg Tyr Asp
1 5

<210> 190

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CDRZ - IMGT

<400> 190
ITe Tyr Pro Gly Asp Gly Ser Thr
1 5

<210> 191

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CDR3 - IMGT

<400> 191
Ala Arg Ser Asp Tgr Tyr Gly Ser Arg %gr phe val Tyr
1

<210> 192

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VL CDR1- IMGT

<400> 192
Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr
1 5 10

<210> 193

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
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<223> 5C23 VL CDR2- IMGT

<400> 193
Leu Ala Ser
1

<210> 194

<211> 5§

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CPprR1 - Kabat

<400> 194
A;g Tyr Asp Ile Asn
5

<210> 195

<211> 7

<212> PRT

<213> Artificial sequence

<220> ]
<223> 5C23 vi CprR1 - chothia

<400> 195
G}y Tyr Thr pPhe Thr Arg Tyr
5

<210> 196

<211> 4

<212> PRT

<213> Artificial Sequence

<220> i
<223> 5C23 VH ¢DR2 - Chothia

<400> 196
Pro Gly Asp Gly
1

<210> 197

<211> 9

<212> PRT

<213> Artificial sequence

<220> _
<223> 5C23 VH CDR3 - Chothia

<400> 197
Asp Tyr Tyr Gly Ser Arg Ser Phe val
1 5

<210> 198
<211> 11
<212> PRT
<213> Artificial seguence

<220> )
<223> 5C23 VL CDR1~- Chothia

<400> 198
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Ser Lys Ser val ser Thr Ser Gly Tyr Ser Tyr
1 5 10

<210> 199

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VL CDR3~- chothia

<400> 199
Ser Arg Glu Leu Pgo Tyr
1

<210> 200

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CbR1l -~ Contact

<400> 200
Thr Arg Tyr Asp Ige Asn
1

<210> 201

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CDRZ2 - Contact

<400> 201
Trp Ite Gly Trp Ile Tyr Pro Gly Asp ﬁgy Ser Thr Lys
1 5

<210> 202

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VvH CDR3 - Contact

<400> 202
Ala Arg Sser Asp T§r Tyr Gly ser Arg Ser phe val
1 10

<210> 203
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> 5C23 vL CDR1 - Contact

<400> 203 )
Ser Thr Ser Gly Tgr Ser Tyr Met His Igp Tyr
1
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<210> 204

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VL CDR2 - Contact

<400> 204
Leu Leu ITe Tyr Leu Ala Ser Asn Leu Glu
1 5 10

<210> 205

<211> 8

<212> PRT

<213> Artificial Sequence

<220> “
<223> 5C23 VL CDR3 -~ Contact

<400> 205
Gln His Ser Arg Glu Leu Pro Tyr
1 5

<210> 206

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CDR2 - AbM

<400> 206
Tgp Ile Tyr Pro Gly Asp Gly Ser Thr L&s
5 1

<210> 207
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> 5C23 VH Sequence
<400> 207
Gin val GIn Pro GIn Glu Ser Gly Pro igu teu val Lys Pro Gly Ala
5 15
Leu Val Lys Ile Ser Cys Lys Ala S?r Gly Tyr Thr Phe Thr Arg Tyr
20 30
Asp Ile Asn Trp val Lys Lys 289 Pro Gly GIn Gly teu Glu Trp Ile
35 45
Gly Trp Ile Tyr pPro Gly égp Gly ser Thr Lys Tyr Asn Glu Lys Phe
50 60
Glu Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Gln Leu Ser ggr teu Thr Ser Glu ggn Ser Ala val Tyr Phe Cys
95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr Trp Gly Gin
100 105 110
Gly Thr Leu val Thr val Ser Ala
115 120
<210> 208
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<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> 5C23 VL Sequence
<400> 208
Aip ITe val Leu T?r GIn Ser Pro Asp igr Leu Thr val Ser Leu Gly
15
GIn Arg Ala Egr Ile Ser Cys Arg géa Ser Lys Ser val Ser Thr Ser
30
Gly Tyr ggr Tyr Met His Trp Tyr GIn GIn Lys Pro Gly GIn Pro Pro
40 45
Lys %gu Leu ITe Tyr Leu Ala Ser Asn Leu Glu Ser Gly val pro Ala
55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 80
pro val Glu Glu ggu Asp Ala Ala Thr ggr Tyr Cys GIn His Ser Arg
- 95
Giu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 209
<211> 10
<212> PRT
<213> Artificial Seguence
<220>
<223> 5F7 VvH CDR1 - Exemplary
<400> 209
Gly Tyr Thr phe Thr Arg Tyr Asp Ile Asn
1 5 10
<210> 210
<211> 17
<212> PRT
<213> Artificial Sequence
<220>
<223> 5F7 VH CDR2 - Exemplary
<400> 210
Trp ITe Tyr Pro Gly Asp Ile Ser Thr Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15
Gly
<210> 211
<211> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> 5F7 VH CDR3 - Exemplary
<400> 211
Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr
1 5 10
<210> 212
<211> 15
<212> PRT

NAT_1502193363_1_substitute Sequence Listing_2606491_1 (4)



45
<213> Artificial Sequence

<220>
<223> 5F7 VL CDR1- Exemplary

<400> 212
Arg Ala Ser Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr Met His
1 5 10 15

<210> 213

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 VL CDR2- Exemplary

<400> 213
Let Ala Ser Asn Lgu Glu ser
1

<210> 214

<211> 9

<212> PRT

«213> Artificial Sequence

<220>
<223> S5F7 VL CDR3- Exemplary

<400> 214
GIn His Ser Arg Glu Leu Pro Tyr Thr
1 5

<210> 215

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 VH CDR1 - IMGT

<400> 215
Gly Tyr Thr pPhe Tgr Arg Tyr Asp
1

<210> 216

<211> 8

<212> PRT

<213> Artificial Sequence

220>
<223> 5F7 VH CDR2 - IMGT

<400> 216
Ite Tyr Pro Gly Asp Ile Ser Thr
1 5

<210> 217

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
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<223> 5F7 VH CDR3 - IMGT

<400> 217
A}a Arg Ser Asp Tﬁr Tyr Gly Ser Arg Ser Phe val Tyr
10

<210> 218

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 vL CDR1- IMGT

<400> 218
Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr
1 5 10

<210> 219

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> S5F7 VL CDRZ- IMGT

<400> 219
Leu Ala Ser
1

<210> 220

<211> 5§

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 VH CDR1 - Kabat

<400> 220
Arg Tyr Asp Ile Agn
1

<210> 221
<211> 7

<212> PRT .

<213> Artificial Sequence

<220>
<223> 5F7 vH CDR1 - Chothia

<400> 221
Gly Tyr Thr Phe T?r Arg Tyr
1

<210> 222
<211> 4

<212> PRT |

<213> Artificial Sequence

<220>
<223> S5F7 vH CDRZ2 - chothia

<400> 222
NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)



47

Pro Gly Asp Ile
1

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

<220>
<223>

<400>

223

9

PRT

Artificial Sequence
5F7 VH CbR3 - Chothia
223

Asp Tyr Tyr Gly Sgr Arg ser Phe val
1

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

<220>
<223>

<400>

224

11

PRT -
Artificial Sequence

S5F7 VL CDR1 - Chothia
224

Ser Lys Ser val Ser Thr Ser Gly Tyr ggr Tyr
1 5

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

<220>
<223>

<400>

225

6

PRT

Artificial Sequence

5F7 VL CbR3 - chothia
225

Ser Arg Glu Leu Pro Tyr
1

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

<220>
<223>

<400>

5

226

6

PRT

Artificial Sequence

5F7 VH CDPR1 - Contact
226

Thr Arg Tyr Asp Ige Asn
1

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

<220>
<223>

<400>

227

13

PRT.

Artificial Sequence

5F7 VH CDR2 - Contact
227

Trp Ile Gly Trp Ile Tyr Pro Gly Asp ige Ser Thr Lys
1 5
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<210> 228

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> S5F7 VH CDR3 - Contact

<400> 228
A}a Arg Ser Asp T§r Tyr Gly Ser Arg ier Phe val
0

<210> 229
<211> 11
<212> PRY
<213> Artificial Sequence

<220> "
<223> 5F7 vL CDR1- Contact

<400> 229 ,
Sir Thr Ser Gly Tgr Ser Tyr Met His Trp Tyr
10

<210> 230

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 vL CDR2~ Contact

<400> 230
Leu teu Ife Tyr Lgu Ala Ser Asn Leu Glu
1

<210> 231

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 VI. CPR3~ Contact

<400> 231
Gln His Ser Arg G;u Leu Pro Tyr
1

<210> 232
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> S5F7 VH CDRZ - AbM

<400> 232
Trp Ile Tyr Pro Ggy Asp Ile Ser Thr kgs
1

<210> 233
<211> 120
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<212> PRT
<213> Artificial Sequence
<220>
<223> 5F7 VH Sequence
<400> 233
GIn val GIn Pro GIn Glu Ser Gly pPro géu Leu val Lys Pro g%y Ala
1 5
Leu val Lys gge Ser Cys Lys Ala ggr Gly Tyr Thr phe ghr Arg Tyr
0
Asp Ile Asn Trp val Lys Gln 289 Pro Gly Gin Gly teu Glu Trp Ile
35 45
Gly Trp Ile Tyr Pro Gly Asp Ile Ser Thr Lys g%r Asn Glu Lys Phe
50 55
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met GIn Leu Asn Egr Leu Thr Ser Glu ggn ser Ala val Tyr S?e Cys
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser Ala
115 120
<210> 234
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> 5F7 Vi Sequence
<400> 234
Asp Ile val Leu Tgr Gln ser Pro Ala igr teu Ala val ser &gu Gly
1
GIn Arg Ala ;gr ITe Ser Cys Arg éga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr Ser Tyr Met His Trp Z%r GIn Gln Lys Pro Gly GlIn Pro Pro
35 45
Lys Leu Leu Ile Tyr Leu ?Ea Ser Asn Leu Glu ggr Gly val Pro Ala
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr teu Asn Ile His
65 70 75 80
Pro val Glu Glu Glu Asp Ala Ala Thr ggr Tyr Cys Gln His ggr Arg
85
Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105 110
<210> 235
<211> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> 1G19 vH (DR1- Exemplary
<400> 235

Gly Tyr sSer Ile Thr Ser Gly Tyr Tyr Trp Asnh
1 5 10

<210> 236

<211> 16

<212> PRT

<213> Artificial Seguence
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<220>
<223> 1G19 VH CDR2- Exemplary

<400> 236
Tyr Ile Asn Tyr Gly Gly Ser Asn Asn {%r Asn Pro Ser Leu &gs Asn
1 5

<210> 237

<211> 13

<212> PRT

<213> Artificial Ssequence

<220>
<223> 1G19 VH CDR3- Exemplary

<400> 237
Arg Gly Ala Tyr Tyr Ser Asn Tyr Asp igr phe Asp val
1 5

<210> 238
<211> 11
<212> PRY
<213> Artificial Sequence

<220>
<223> 1619 VL CDR1- Exemplary

<400> 238
Lys Ala Ser Gin Asp Ile Asn Ser Tyr igu Ser
1 5

<210> 239

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 VL CDR2- Exemplary

<400> 239
A;g Ala Asn Arg Lgu val Asp

<210> 240
<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 Vi CDR3- Exemplary

<400> 240
Leu Gln Tyr Asp G%u phe Pro Tyr Thr
1

<210> 241

<211> 9

<212> PRT

<213> Artificial sequence

<220>
<223> 1619 vH CDRL - IMGT
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<400> 241
G}y Tyr Ser Ile Tgr Ser Gly Tyr Tyr

<210> 242

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 VH CDRZ - IMGT

<400> 242
Ile Asn Tyr Gly Gly Ser Asn
1 5

<210> 243

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 vH CDR3 - IMGT

<400> 243
Ala Arg Arg Gly A}a Tyr Tyr Ser Asn {gr Asp Ser phe Asp X?1
1

<210> 244

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 VL ¢DR1 - IMGT

<400> 244
Gin Asp Ile Asn Sgr Tyr

<210> 245

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 VL CDRZ - IMGT

<400> 245
Arg Ala Asn
1

<211>
<212> PRT
<213> Artificial Seguence

<220>
<223> 1619 VvH CDR1 - Kabat

<400> 246
Sgr Gly Tyr Tyr Tgp Asn

<210> 246
6

NAT._1502193363_1_substitute Sequence Listing_2606491_1 (4)



52

<210> 247

<211> 8

<212> PRT

<213> Artificial Seguence

<220>
<223> 1619 vH CDR1 - chothia

<400> 247
Gly Tyr Ser Ile Tgr Ser Gly Tyr
1

<210> 248

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 1619 vH CDR2 - Chothia

<400> 248
T{r Gly Gly

<210> 249
<211> 11
<212> PRT
<213> Artificial sequence

<220>
<223> 1G19 vH CDR3 - cChothia

<400> 249
G;y Ala Tyr Tyr Sgr Asnh Tyr Asp Ser gge Asp

<210> 250

<21i> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 VL CbR1- chothia

<400> 250
ser GIn Asp Ile Agn Ser Tyr
1

<210> 251

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 viL CDR3- chothia

<400> 251
T{F Asp Glu Phe Pgo Tyr

<210> 252
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<211> 7
<212> PRY
<213> Artificial Sequence

<220>
<223> 1G19 vH CDR1 ~ Contact

<400> 252
T?r ser Gly Tyr Tyr Trp Asn
5

<210> 253

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 VvH CDR2 - Contact

<400> 253
Trp Met Gly Tyr Ige Asn Tyr Gly Gly igr Asn Asn
1

~

<210> 254
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> 1G19 VH CDR3 - Contact

<400> 254
A}a Arg Arg Gly A;a Tyr Tyr Ser Asnh g%r Asp Ser Phe Asp

<210> 255

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 vL CDR1 -~ Contact

<400> 255
Asn Ser Tyr Leu Ser Trp Phe
1 5

<210> 256

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 viL CDR2 - Contact

<400> 256
Thr Leu ITe Tyr Arg Ala Asn Arg Leu val
1 5 10

<210> 257

<211> 8

<212> PRT

<213> Artificial Sequence
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<220>

<223> 1G1% VL CDR3 ~ Contact

<400> 257

Leu GIn Tyr Asp Glu Phe Pro Tyr
1 5

<210> 258

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 VH CDR2 - AbM

<400> 258
Tyr Ile Asn Tyr Ggy Gly Ser Asn Asn
1

“

<210> 259

<211> 122

<212> PRT |

<213> Artificial Sequence

<220>

<223> 1G19 VH Sequence

<400> 259

GIn val G6In Leu ng Glu Ser Gly Pro Gly Leu val Lys Pro Ser Gin

1 10 15
Ser Leu Ser Egu Thr Cys Ser val ;hr Gly Tyr Ser Ile ggr Ser Gly
5

Tyr Tyr Tgp Asn Trp Ile Arg G%n Phe Pro Gly Asn Lys Leu Glu Trp
3 4 45

Met Gly Tyr Ile Asn Tyr Gly Gly Ser Asn Asn Tyr Asn Pro Ser Leu

50 55 60

Lys Asn Arg Ile Ser Ile Thr Arg Asp Thr Ser Lys Asn GIn Phe phe

65 70 75 80

Leu Lys Leu Thr ggr val Thr Thr Glu Sgp Thr Ala Thr Tyr ;gr Cys

Ala Arg Arg Gly Ala Tyr Tyr Ser Asn Tyr Asp Ser Phe Asp val Trp

100 105 110

Gly Thr Gly Thr Thr val Thr val Ser Ser
115 120

<210> 260

<211> 107

<212> PRT

<213> Artificial sequence

<220>

<223> 1G19 VL Sequence

<400> 260

Asp Ile Lys Met T?r GIn Ser Pro Ser Ser Met Tyr Ala Ser Leu Gly

1 10 15

Glu Arg val ;gr Ile Thr Cys Lys éga Ser GIn Asp Ile égn Ser Tyr

Leu Ser Tgp Phe GIn Gln Lys zgo Gly Lys Ser Pro Lys Thr Leu Ile
3 45

Tyr Arg Ala Ash Arg Leu ggT Asp Gly val Pro Ser Arg Phe Ser Gly

50 60
ser Gly ser Gly GlIn Asp Tyr Ser Leu Thr Ile Ser Ser Leu Glu Tyr
65 70 75 80

Glu GTu Met Gly Ile Tyr Tyr Cys Leu GIn Tyr Asp Glu Phe Pro Tyr
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85 90 95
Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

<210> 261

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> consensus CDR1L sequence of anti~beta klotho antibodies
VH domain

<220>

<221> VARIANT

<222> 6

<223> Xaa = Arg or Ser

<400> 261 )

Gly Tyr Thr Phe Thr Xaa Tyr Asp Ile ,;\Sn

1 5 1

<210> 262

<211> 17

<212> PRT

<213> Artificial sequence

<220>

<223> consensus CDR2 sequence of anti-beta klotho antibodies
VH domain

<220>

<221> VARIANT

<222> 7

<223> Xaa = Gly, Asp, Ser or Ile

<400> 262

Trp Tle Tyr Pro Gly Asp Xaa Ser Thr Lys Tyr Asn Glu Lys Phe Lys

1 5 10 15

Gly

<210> 263

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> consensus CDR2 sequence of anti-beta klotho antibodies
VH domain

<220>

<221> VARIANT

<222> 10

<223> Xaa = val, Thr or Ala

<400> 263

Ser Asp Tyr Tyr Gly ser Arg Ser Phe éga Tyr
1 5

<210> 264
<211> 16
<212> PRT
<213> Artificial Seguence
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<220>
<223> consensus CDR3 sequence of anti-beta klotho antibodies
VH domain
220>
<221> VARIANT
<222> 5
<223> Xaa = Asp or Gly
<220>
<221> VARIANT
<222> 7
<223> Xaa = Asnh or Ser
<220>
<221> VARIANT
<222> 8
<223> Xaa = Ser or Asn
<220>
<221> VARIANT
<222> 11
<223> Xaa = Thr or Asn
<400> 264
Tyr Tle Asn Tyr Xaa Gly Xaa Xaa Asn Tyr Xaa Pro Ser Leu Lys Asn
1 5 10 15
<210> 265
<211> 13
<212> PRT )
<213> Artificial Sequence
<220> . ) .
<223> consensus CDR3 sequence of anti-beta klotho antibodies
vH domain
<220>
<221> VARIANT
<222> 1
<223> Xaa = LysS or Arg
<400> 265
Xaa Gly Ala Tyr Tyr Ser Asn Tyr Asp igr Phe Asp val
1 5
<210> 266
<211> 15
<212> PRT
<213> Artificial Sequence
<220> ) . _
<223> consensus CDR1 sequence of anti-beta klotho antibodies
vL domain
<220>
<221> VARIANT
<222> 14
<223> Xaa = Met, Leu or val
<400> 266 )
Arg Ala Ser Lys Ser val Ser Thr ser ggy Tyr Ser Tyr Xaa ggs
1 5
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<210> 267

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> consensus CDR3 sequence of anti-beta klotho antibodies
vL domain

<220>

<221> VARIANT

<222> 1

<223> Xaa = GIn or His

<220>

<221> VARIANT

<222> 4

<223> Xaa = Arg or Gly

<400> 267 .

Xaa His Ser Xaa Glu Leu Pro Tyr Thr
1 5

<210> 268

<211> 9

<212> PRT

<213> Artificial Sequence

<220> ) ]

<223> consensus CDR3 sequence of anti-beta klotho antibodies
vi domain

<220>

<221> VARIANT

<222> 8

<223> Xaa = Phe or Tyr

<400> 268

Liu GIn Tyr Asp Glu Phe Pro Xaa Thr
5

<210> 269
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> vH1
<400> 269
GIn val Gin Leu V?T Gln Ser Gly Ala gau val Lys Lys Pro ggy Ala
1
ser val Lys val ser Cys Lys Ala ggr Gly Tyr Thr Phe Tgr Ser Tyr
20 3
Asp Ile %gn Trp val Arg Gln zga Pro Gly Gin Gly k?u Glu Trp Met
Gly Trp Ile Tyr Pro Gly Asp Gly Ser Thr Lys Tyr Asn Glu Lys Phe
50 55 60
Lys Gly Arg val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80
Met GTlu Leu Ser ggr Leu Arg Ser Glu Sgp Thr Ala val Tyr ggr Cys
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gin
100 105 110
Gly Thr teu val Thr val Ser Ser
115 120
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<210> 270
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> VvH2
<400> 270
Gin val Gin Leu Vgi Gin ser Gly Pro Glu val Lys Lys Pro Gly Ala
i 10 15
ser val Lys ¥81 Ser Cys Lys Ala ggr Gly Tyr Thr Phe ;hr ser Tyr
0
Asp ITe gén Trp val Arg Gin ﬁgg Pro Gly GIn Gly Leu Glu Trp Met
45
Gly Egp ITe Tyr Pro Gly égp Gly Ser Thr Lys Tyr Asn Glu Lys Phe
60
Lys Gly Arg val Thr Ile Thr Ata Asp Lys Ser Ala Arg Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Thr Ser Glu ggp Thr Ala val Tyr gyr Cys
5
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly GlIn
100 105 110
Gly Thr Leu val Thr val Ser Ser
115 120
<210> 271
<211> 120
<212> PRT
<213> Artificial sequence
<220> :
<223> VH3
<400> 271
Gin val GlIn Leu ng GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 10 15
Ser val Lys g81 Ser Cys Lys Ala ggr Gly Tyr Thr pPhe ggr Ser Tyr
Asp Ile é?n Trp val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp Ile
40 45
Gly ggp Ile Tyr Pro Gly égp Gly Ser Thr Lys Tyr Asn Glu Lys Phe
60
Lys Gly Lys Ala Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Phe Cys
90 95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser Ser
115 120
<210> 272
<211> 120
<212> PRT
<213> Artificial Seguence
<220>
<223> VvH4
<400> 272
GIn val Gla Leu V%T Gln Ser Gly Pro Géu val Lys Lys Pro Gly Ala
1 1 15

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)



59
20 25 30
Asp Ile gsn Trp val Arg Glin 269 Pro Gly Gln Gly kgu Glu Trp Ile
5
Gly Trp Ile Tyr Pro Gly ggp Gly ser Thr Lys g%r Asn Glu Lys Phe
50
Lys Gly Arg val Thr Ile Thr Ala Asp Lys Ser Ala Arg Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser égr Leu Thr Ser Glu Sgp Thr Ala val Tyr ggr Cys
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp
100 105 110
Gly Thr Leu val Thr val Ser Ser
115 120

Gly GIn

<210> 273
<211l> 120
<212> PRT
<213> Artificial Sequence

<220>
<223> VHS

<400> 273
GIn val GIn Leu V?E GIn ser Gly Ala géu val Lys Lys Pro ggy Ala
1
ser val Lys val Ser Cys tys Ala ;gr Gly Tyr Thr phe Thr Ser Tyr
20 30
Asp Ile Asn Trp val Arg Gln QAa pro Gly Gin Gly igu Glu Trp Ile
35
Gly Trp Ile Tyr Pro Gly ?gp Gly Ser Thr Lys ggr Asn Glu Lys phe
50
Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ala Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Arg Ser Glu Agn Thr Ala val Tyr P?e Cys
9 9
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser phe Ala Tyr Trp Gly Glin
100 105 110
Gly Thr Leu val Thr val Ser Ser
115 120

<210> 274
<211> 120
<212> PRT
<213> Artificial Sequence

<220>
<223> vH6

<400> 274
Gln val Glin Leu Vg¥ Gin ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 10 15
Ser val Lys val Ser Cys Lys Ala ggr Gly Tyr Thr phe Thr Ser Tyr
20 30
Asp Ile Asn Trp val Lys GIn Ala Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Trp Ile Tyr Pro Gly ggp Gly ser Thr Lys Eyr Asn Glu Lys Phe
50 0
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ala Arg Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Arg Ser Glu ggn Thr Ala val Tyr pPhe Cys
95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser Ser
115 120
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<210> 275
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> viLl
<400> 275
Asp Ile val Leu T?r GlIn Ser Pro Asp igr Leu Ala val ser teu Gly
1 15
Glu Arg Ala Egr Ile Asn Cys Arg ééa ser Lys Ser val Ser Thr Ser
30
Gly Tyr ¥?1 Tyr Met His Trp zgn GIn GIn Lys Pro Gly Gin Pro Pro
45
Lys Leu Leu Ile Tyr Leu ééa Ser Tyr Leu Glu ger Gly val Pro Asp
50 0
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 - 75 80
ser val Gln Ala g1u Asp Ala Ala Ile gﬁr Tyr Cys Gln His Ser Arg
5 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 276
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> vi2
<400> 276
Asp Ile val Met T?r GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 10 15
Glu Arg Ala Egr Ile Asn Cys Arg §1a Ser Lys Ser val Ser Thr Ser
5 30
Gly Tyr gg? Tyr Met His Trp Tgr GIn GIn Lys Pro Gly Glin Pro Pro
4 45
Lys Leu Leu Ile Tyr Leu gga Ser Tyr Leu Glu ggr Gly val Pro Asp
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val Gin Ala ggu Asp val Ala val ggr Tyr Cys GIn His Ser Arg
95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 277
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> VL3
<400> 277
Asp Ile val met Thr Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 5 10 15
Glu Arg Ala Egr I1e Asn Cys Arg é}a Ser Lys Ser val Ser Thr Ser
30
Gly Tyr ¥§1 Tyr Met His Trp ﬁgn Gin GIn Lys Pro Gly GIln Pro Pro
45
Lys Leu Leu Ile Tyr Leu Qéa Ser Tyr Leu Glu Ser Gly val Pro Asp
50 60
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Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val GIn Ala ggu Asp val Ala Ile ggr Tyr Cys Gln His Sgr Arg

Asp Leu Thr Phe Pro pPhe Gly Gly Gly Thr Lys tey Glu Ile Lys
100 105 110

<210> 278

<211> 25

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Humanized Anti-Beta Klotho VH FR1

<400> 278
Gln val GIn Leu v%1 GIn Ser Gly Ala Glu val Lys Lys Pro Géy Ala
1 10 1

ser val Lys val Ser Cys Lys Ala Ser
20 25

<210> 279

<211> 25

<212> PRT )

<213> Artificial Sequence

<220> ) )
<223> Humanized Anti-Beta Klotho VH FR1

<400> 27%
GIn val G¢In Leu ng Gin Ser Gly Ala géu val Lys Lys Pro Gly Ala
1 15

ser val rLys val Ser Cys Lys Ala Ser
20 25

<210> 280

<211> 25

<212> PRT

<213> Artificial Sequence

<220> ) )
<223> Humanized Anti-Beta Klotho VH FR1

<400> 280
Gln val GIn Leu Vg1 GIn ser Gly Pro Glu val Lys Lys Pro ggy Ala
1 10
Ser val Lys val Ser Cys Lys Ala Ser
20 25

<210> 281

<211> 14

<212> PRT |

<213> Artificial Sequence

<220> _ _
<223> Humanized Anti-Beta Klotho VH FR2

<400> 281
Trp val Arg Gin Aga Pro Gly GlIn Gly Lgu Glu Trp Met Gly
i 1

<210> 282
<211> 14
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<212> PRT
<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VH

<400> 282
Trp val Arg Gln Aga Pro Gly Gln Gly
1

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

<220> )
<223> Humanized Anti-Beta Klotho VH

<400> 283 -
Trp val Lys GlIn Aga Pro Gly Gln Gly
1

283

14

PRT

Artificial Sequence

<210>
<211>
<2172>
<213>

<220> ]
<223> Humanized Anti-Beta Klotho VH

<400> 284
Arg val Thr Ile T?r Arg Asp Thr Sser
1

284

32

PRT

Artificial Sequence

Leu Ser Ser Leu Arg Ser Glu Asp Thr
20 25

<210> 285

<211> 32

<212> PRT

<213> Artificial Sequence

<220> )
<223> Humanized Anti-Beta Klotho VH

<400> 285
Lys Ala Thr 1le T?r Arg Asp Thr Ser
1

Leu Ser Ser Leu Arg Ser Glu Asp Thr
20 25

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

<220> .
<223> Humanized Anti-Beta Klotho VH

<400> 286
Lys Ala Thr Leu Tgr Ala Asp Thr ser
1
Leu Ser Ser Leu Arg Ser Glu Asn Thr
20

286
32
PRT
Artificial Sequence

NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)
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FR2

Leu Glu Trp Ile Gly
10

FR2

Leu Glu Trp Ile Gly
10

FR3

Ala ser Thr Ala Tyr Met Glu

10 15

Ala val Tyr Tyr Cys Ala Arg
30

FR3

Ala ser Thr Ala Tyr Met Glu
10 15

Ala val Tyr phe ggs Ala Arg

FR3

Ala ser Thr Ala Tyr Met Glu

10 15

Ala val Tyr Phe Cys Ala Arg
30



63

<210> 287

<211> 32

<212> PRT )

<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VH FR3

<400> 287
Lys Ala Thr Leu Tgr Ala Asp Lys Ser Ala Arg Thr Ala Tyr Met Glu
1 10 15
Leu Ser Ser ;SU Arg Ser Glu Asn ggr Ala val Tyr Phe Cys Ala Arg
30

<210> 288

<211> 11

<212> PRT .

<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VH FR4

<400> 288
Trp Gly GIn Gly T?r Leu val Thr val igr Ser
1

<210> 289

<211> 23

<212> PRT )

<213> Artificial Sequence

<220> _
<223> Humanized Anti-Beta Klotho VL FR1

<400> 289

Asp ITe val lLeu Tgr Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 1 15

Glu Arg Ala ggr Ile Asn Cys

<210> 290

<211> 23

<212> PRT .

<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho vL FR1

<400> 290
A;p Ile val Met T?r Gln Ser Pro Asp ;er Leu Ala val ser Leu Gly
15

Glu Arg Ala Tgr Ile Asn Cys
2

<210> 291

<211> 15

<212> PRT .

<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VL FR2

<400> 291
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Trp Ash GIn Gin Lys Pro Gly Gln Pro
1 5

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

<220>
<223>

292

15

PRT

Artificial Sequence

Humanized Anti-Beta Klotho VL

<400> 292
Trp Tyr GIn GIn Lys Pro Gly GlIn Pro
1 5

<210> 293

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VL

<400> 293
Gly val pro Asp Agg Phe Ser Gly Ser
1

Leu Thr Ile ser Ser val Gln Ala ggu

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

<220> ) .
<223> Humanized Anti-Beta Klotho VL

<400> 294
Gly val Pro Asp Arg Phe Ser Gly Ser
1

294

32

PRT

Artificial Sequence

Leu Thr ITe Ser Ser val Gln Ala Glu

<210> 295

<211> 32

<212> PRT

<213> Artificial Sequence

<220> , _
<223> Humanized Anti-Beta Klotho VL

<400> 295
Gly val Pro Asp Agg pPhe Ser Gly Ser
1

teu Thr Ile Ser Ser val Gln Ala Glu

20
<210> 296
<211> 10
<212> PRT
<213> Artificial Sequence
<220>
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Pro Lys Leu Ley Ile Tyr
10 15

FR2

Pro Lys Leu Leu Ile Tyr
10 15

FR3

Gly Ser Gly Thr Asp phe Thr
10 15
Asp Ala Ala Ile ggr Tyr Cys

FR3

Gly ser Gly Thr Asp phe Thr

10 15

Asp val Ala val Tyr Tyr Cys
30

FR3

Gly ser Gly Thr Asp pPhe Thr
10 15

Asp val Ala Ile Tyr Tyr Cys
30



65
<223> Humanized Anti-Beta Klotho VL FR4

<400> 296
Phe Gly Gly Gly T?r Lys Leu Glu ITe Lys
1 10

<210> 297

<211> 1044

<212> PRT .
<213> Homo sapiens

<220>
<223> human beta klotho

<400> 297
Mgt Lys Pro Gly Cgs Ala Ala Gly ser igo Gly Asn Glu Trp Ige phe
1
Phe Ser Thr ggp Glu 1Te Thr Thr égg Tyr Arg Asn Thr ggt ser Asn
Gly Gly %eu ¢ln Arg Ser val de Leu Ser Ala Leu ﬁée Leu Leu Arg
5
Ala gg1 Thr 6ly Phe Ser g;y Asp Gly Arg Ala ége Trp Ser Lys Asn
Pro Asn Phe Thr Pro val Asn Glu Ser GIn Leu Phe Leu Tyr Asp Thr
65 70 75 80
phe Pro Lys Asn g?e phe Trp Gly 1le ggy Thr Gly Ala Leu g1n val
5
Glu Gly Ser Trp Lys Lys Asp Gly Lys Gly Pro Ser Ile Trp Asp His
100 105 110
Phe ITe His Thr His Leu Lys Asn val Ser Ser Thr Asn Gly Ser ser
115 120 125
Asp Ser Tyr Ile Phe Leu Glu Lys Asp Leu Ser Ala Leu Asp Phe Ile
130 135 140
Gly val ser rhe Tyr GlIn Phe Ser Ile Ser Trp Pro Arg Leu Phe Pro
145 150 155 160
Asp Gly I7e val Thr val Ala Asn Ala Lys Gly Leu GIn Tyr Tyr ser
165 170 175
Thr Leu Leu Asp Ala Leu val Leu Arg Ash Ile Glu Pro Ile val Thr
180 185 190
Leu Tyr His Trp Asp Leu Pro Leu Ala Leu GlIn Glu Lys Tyr Gly Gly
195 200 205
Trp Lys Asn Asp Thr ITe ITe Asp Ile Phe Asn Asp Tyr Ala Thr Tyr
210 215 220
Cys Phe GIn Met Phe Gly Asp Arg val Lys Tyr Trp Ile Thr Ile His
225 230 235 240
Asn Pro Tyr reu val Ala Trp His Gly Tyr Gly Thr Gly Met His Ala
245 250 255
Pro Gly Glu Lys Gly Asn teu Ala Ala val Tyr Thr val Gly His Asn
260 265 270
Leu ITe Lys Ala His Ser Lys val Trp His Asn Tyr Asn Thr His Phe
275 280 285
Arg Pro His GIn Lys Gly Trp Leu Ser Ile Thr Leu Gly Ser His Trp
290 295 300
ITe Glu Pro Asn Arg Ser Glu Asn Thr Met Asp Ile Phe Lys Cys Glin
305 310 315 320
GIn ser met val Ser val Leu Gly Trp Phe Ala Asn Pro Ile His Gly
325 330 335
Asp Gly Asp Tyr Pro Glu Gly Met Arg Lys Lys Leu Phe Ser val Leu
340 345 350
Pro Ile phe ser Glu Ala Glu Lys His Glu Met Arg Gly Thr Ala Asp
355 360 365
Phe Phe Ala phe Ser Phe Gly Pro Asn Asn Phe Lys Pro Leu Asn Thr
370 375 380
Met Ala Lys Met Gly Gin Asn val Ser Leu Asn Leu Arg Glu Ala Leu
385 390 395 400
Asn Trp Ile Lys Leu Glu Tyr Asn Asn Pro Arg Ile Leu ITe Ala Glu
405 410 415
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Asn Gly Trp Phe Thr Asp Ser Arg val Lys Thr Glu Asp Thr Thr Ala
420 425 430
Ite Tyr Met Met Lys Asnh Phe Leu Ser Gin val Leu GIn Ala Ile Arg
435 440 445
Leu Asp Glu Ile Arg val Phe Gly Tyr Thr Ala Trp Ser Leu Leu Asp
450 455 460
Gly Phe Glu Trp GIn Asp Ala Tyr Thr Ile Arg Arg Gly Leu Phe Tyr
465 470 475 480
val Asp Phe Asnh Ser Lys Gln Lys Glu Arg Lys Pro Lys Ser Ser Ala
485 490 495
His Tyr Tyr Lys GIn Ile Ile Arg Glu Asn Gly Phe Ser Leu Lys Glu
500 505 510
Ser Thr Pro Asp val GIn Gly Gln Phe Pro Cys Asp Phe Ser Trp Gly
515 520 525
val Thr Glu Ser val Leu Lys Pro Glu Ser val Ala Ser Ser Pro Gln
530 535 540
Phe Ser Asp Pro His teu Tyr val Trp Asn Ala Thr Gly Asn Arg Leu
545 550 555 560
Leu His Arg val Glu Gly val Arg Leu Lys Thr Arg Pro Ala GlIn Cys
565 - 570 575
Thr Asp Phe val Asn Ile Lys Lys GIn Leu Glu Met Leu Ala Arg Met
580 585 590
Ltys val Thr His Tyr Arg Phe Ala Leu Asp Trp Ala Ser val Leu Pro
595 600 605
Thr Gly Asn Leu Ser Ala val Asn Arg Gln Ala Leu Arg Tyr Tyr Arg
610 615 620
Cys val val ser Glu Gly Leu Lys Leu Gly Ile Ser Ala Met val Thr
625 630 635 640
Leu Tyr Tyr Pro Thr His Ala His Leu Gly Leu Pro Glu Pro Leu Leu
645 650 655
His Ala Asp Gly Trp Leu Asn Pro Ser Thr Ala Glu Ala Phe GlIn Ala
660 665 670
Tyr Ala Gly Leu Cys Phe GlIn Glu Leu Gly Asp Leu val Lys Leu Trp
675 680 685
Ile Thr Ile Asn Glu Pro Asn Arg Leu Ser Asp Ile Tyr Asn Arg Ser
690 695 700
Gly Asn Asp Thr Tyr Gly Ala Ala His Asn teu Leu val Ala His Ala
705 710 715 720
Leu Ala Trp Arg Leu Tyr Asp Arg Gln Phe Arg Pro Ser Gin Arg Gly
725 730 735
Ala val ser Leu Ser Leu His Ala Asp Trp Ala Glu Pro Ala Asn Pro
740 745 750
Tyr Ala Asp Ser His Trp Arg Ala Ala Glu Arg Phe Leu Gin phe Glu
755 760 765
ITe Ala Trp Phe Ala Glu Pro Leu Phe Lys Thr Gly Asp Tyr Pro Ala
770 775 780
Ala Met Arg Glu Tyr Ile Ala Ser Lys His Arg Arg Gly Leu Ser Ser
785 790 795 800
Ser Ala Leu Pro Arg Leu Thr Glu Ala Glu Arg Arg Leu Leu Lys Gly
805 810 815
Thr val Asp Phe Cys Ala Leu Asn His Phe Thr Thr Arg Phe val Met
820 825 830
His Glu GIn Leu Ala Gly Ser Arg Tyr Asp Ser Asp Arg Asp Ile GIn
835 840 845
Phe Leu GIn Asp Ile Thr Arg Leu Ser Ser Pro Thr Arg Leu Ala val
850 855 860
ITe Pro Trp Gly val Arg Lys Leu Leu Arg Trp val Arg Arg Asn Tyr
865 870 875 880
Gly Asp Met Asp Ile Tyr Ile Thr Ala Ser Gly Ile Asp Asp GIn Ala
885 890 895
Leu Glu Asp Asp Arg Leu Arg Lys Tyr Tyr Leu Gly Lys Tyr Leu Gln
900 905 910
Glu val Leu Lys Ala Tyr Leu Ile Asp Lys val Arg Ile Lys Gly Tyr
915 920 925
Tyr Ala Phe Lys teu Ala Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe
930 935 940
Phe Thr Ser Asp Phe Lys Ala Lys Ser Ser Ile GIn Phe Tyr Asn Lys
945 950 955 960

NATI_1502193363_1_sSubstitute Sequence Listing_2606491_1 (4)



val Ile Ser
ser Gln Thr

Gln Lys Lys
995
val Leu teu
1010
Phe Trp Lys
1025

Arg val val

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

<220>
<223>

<400> 298

atgaagccag
gaaataacca
ctgtcagcac
tggtctaaaa
ttcectaaaa
aagaaggatg
gtcagcagcea
ctggatttta
gatggaatag
gctctagtge
gcactacaag
tatgccacat
aacccatatc
ggaaatttag
tggcataact
ggatctcatt
caatccatgg
ccagagggga
catgagatga
cccctaaaca
aactggatta
acagacagtc
agccaggtgc
tctetectgg
gtggatttta
cagatcatac
ttteectgtg
tcgtccecac
ttgcaccgag
aacatcaaaa
ctggattggg
aggtactaca
ctgtattatc
tggctgaacc
ctgggggacc
tacaaccgct
ctggeetgge
tcgetgeacy
gccgageget
gactacccceg
tecggecctge
tgcgegetea
tacgactcgg
cgcctggcetg
ggcgacatgg

298
3132
DNA
Homo

Ser Arg
965
Gin Glu
980
Pro Leu

Leu Ser

Ala Lys

Gly
Asn
Ile
Ile

AsSn

1000
1015

1030

Ser

sapiens

gctgtgegge
cacgctatag
ttattctgct
atcctaattt
actttttctg
gaaaaggacc
cgaatggttc
taggagtttc
taacagttgc
ttagaaacat
aaaaatatgg
actgtticca
tagtggcttg
cagctgtcta
acaacacaca
ggatcgagcc
tttctgtget
tgagaaagaa
gaggcacagc
ccatggctaa
aactggaata
gtgtgaaaac
ttcaagcaat
atggctttga
acagtaaaca
gagaaaatgg
acttctectyg
agttcagcga
tggaaggggt
aacaacttga
ccteggtect
ggtgcgtggt
cgacccacgc
catcgacggc
tggtgaagct
ctggcaacga
gccictacga
cggactgggc
tcctgcagtt
cggccatgag
cgegectcac
accacttcac
acagggacat
tgattecectg
acatttacat

aggatctcea
gaatacaatg
acgagctgtt
tactccggta
gggtattggg
tictatatgg
cagtgacagt
tttttatcaa
caacgcaaaa
tgaacctata

ggggtggaaa

gatgtttggg
gcatgggtat

cactgtggga
tttccgecca
aaaccggtcg
tggatggttt
gttgttctec
tgatttcttt
aatgggacaa
caacaaccct
agaagacacc
aaggttagat
atggcaggat
gaaagagcgg
trtttcttta
gggtgtcact
tcctcatcty
gaggctgaaa
gatgttggca
tcccactgge
cagtgagggg
ccacctaggce
cgaggccttc
ctggatcacc
cacctacggg
ceggeagtte
ggaacccgec
cgagatcgcec
ggaatacatt
cgaggccgaa
cactaggttc
ccagtttctyg
gggggtgcgc
caccgccagt

Phe Pro phe
Thr Glu Cys

985
Phe Leu Gly Cys
Ala 1le phe Gln

Leu GIn His

67
Glu Asn
970
Thr

val
Cys
Arg

ITe Pro

1035

human beta klotho coding sequence

gggaatgaat
tccaacygggg
actggattct
aatgaaagtc
actggageat
gatcatttca
tatattttic
ttttcaattt
ggtctgcagt
gttactttat
aatgatacca
gaccgtgtca
gggacaggta
cacaacttga
catcagaagg
gaaaacacga
gccaacccta
gttctaccca
gecettttcett
aatgtttcac
Cgaatcttga
acggccatct
gaaatacgag
gcttacacca
aaacctaagt
aaagagtcca
gaatctgtic
tacgtgtgga
acacgacccg
agaatgaaag
aacctgtccg
ctgaagcttg
ctceccegage
caggcctacg
atcaacgagc
gcggegeaca
aggccctcac
aacccctatg
tggttcgecg
gcctccaage
aggaggctgc
gtgatgcacg
caggacatca
aagctgetge
ggcatcgacg

Ser Ser Ser

Cys Leu Phe
990
phe Phe Ser
1005
GIn Lys Arg
1020

Leu Lys Lys

ggattttctt
gattgcaaag
ctggagatgg
agctgtttet
tgcaagtgga
tccacacaca
tggaaaaaga
cctggecaag
actacagtac
accactggga
taatagatat
aatattggat
tgcatgcccec
tcaaggctca
gttggttatc
tggatatatt
tccatgggga
ttttctetga
ttggacccaa
ttaatttaag
ttgctgagaa
acatgatgaa
tgtttggtta
tcegecgagy
cticagcaca
cgccagatgt
ttaagcccga
acgccactgg
ctcaatgeac
tcacccacta
cggtgaaccg
gcatcteege
ctctgttgeca
ctgggetgty
ctaaccggcet
acctgetggt
agcgeggggo
ctgactcgcea
agccgetcett
accgacgggg
tcaagggcac
agcagctggc
ccegectgag
ggtgggtccg
accaggctct

Arg
975
Leu

Cys
val

Thr Leu

Arg Lys

Gly Lys
1040

cagcactgat
atctgtcatc
aagagctata
Ctatgacact
agggagtigg
ccttaaaaat
cttatcagec
getttteccce
tcttctggac
tttgecttty
cttcaatgac
tacaattcac
tggagagaag
ctcgaaagtt
gatcacgttg
caaatgtcaa
tggcgactat
agcagagaag
caacttcaag
agaagcgctg
tggctggttc
gaatttcctc
tactgcctygg
attattttat
ctactacaaa
gcagggccag
gtctgtgget
caacagactg
agattttgta
ccggtttget
acaggccctyg
gatggtcacc
tgccgacyggg
cttccaggay
aagtgacatc
ggcccacgcec
cgtgtcgetg
ctggagggceg
caagaccggg
gctttccage
ggtcgacttc
cggceagecegce
ctceeecacyg
gaggaactac

ggaggatgac
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60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700

(4



cggerccgga
gataaagtca
agatttggat
gtgatcagca
gaaaatacag
ggttgttgct
aagagaagaa
agagttgtta

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

<220>

<223>
<400>

Met
1

Phe
Gly
Ala
Pro
65

Phe
Glu
pPhe
Asp
Gly
145
Asp
Thr
Leu
Trp
Cys
225
Asn
Pro
Leu
Arg
ile
305
Glin
Asp
Pro
Phe

Met
385

LYS
ser
Gly
val
50

ASN
Pro
Gly
val
ser
130
val
Gly
Leu
TYyr
Lys
210
phe
pro
Ggly
1le
Pro
290
Glu
ser
Gly
Leu
phe

370
Ala

299
1044
PRT
Macaca fascicularis

Pro
Thr
Leu
35

Thr
Phe
Lys
Ser
His
115
Tyr
ser
Ile
Leu
His
195
Asn
Gln
Tyr
Glu
Lys
275
His
Pro
Met
Asp
Phe
355
Ala

Lys

Gly
Asp
20

Gin
Gly
Thr
Asn
Trp
100
Thr
Ile
Phe
val
Asp
180
Trp
Asp
Thr
Leu
Lys
260
Ala
Glin
Asn
val
Tyr
340
Ser
Phe

Met

NAT_1502193363_1_substitute Sequence

agtactacct
gaatcaaagg
tcttcacatce
gcaggggctt
agtgcactgt
tcttctecac
agttttggaa
gc

Cys
5

Glu
Arg
rhe
Pro
Phe
85

Lys
His
Phe
Tyr
Thr
165
Ser
Asp
Thr
Phe
val
245
Gly
His
Lys
Arg
Ser
325
Pro
Glu
Ser

Gly

Ala
Ile
ser
ser
val
70

phe
Lys
Leu
Leu
GlIn
150
val
teu
Leu
Ile
Gly
230
Ala
Asn
Ser
Gly
ser
310
val
Glu
Ala
Phe

Glin
390

Ala
Thr
val
Gly
55

Asn
Trp
Asp
Lys
Glu
135
Phe
Ala
val
Pro
Ile
215
Asp
Trp
Leu
Lys
Trp
295
Glu
Leu
Gly
Glu
Gly

375
Asn

agggaagtac
ctattatgca
tgattttaaa
ccettttgag
ctgcttatte
cctggttcta
agcaaaaaac

Gly
Ile
Ile
40

ASp
Glu
Gly
Gly
Asn
120
Lys
Ser
Asn
Leu
Leu
200
ASp
Arg
His
Ala
val
280
Ley
Asn
Gly
Met
Lys
360
Pro

val

68

cttcaggagg
ttcaaactgg
gctaaatcct
aacagtagtt
cttgtgecaga
ctcttatcaa
ttacaacaca

cynomolgus monkey (cyno) beta
299

Ser
Arg
25
Leu
Gly
Ser
val
Lys
105
val
Asp
Ile
Ala
Arg
185
Ala
Ile
val
Gly
Ala
265
Trp
ser
Thr
Trp
Lys
345
Ash
Asn

Ser

klo

Pro
10

Tyr
Ser
Arg
Glin
Gly
90

Gly
Ser
Leu
ser
Lys
170
Asn
Leu
Phe
Lys
Tyr
250
val
His
Ile
Met
Phe
330
Lys
Glu
Asn

Leu

tho

Gly
Arg
Ala
Ala
Leu
Thr
Pro
ser
Ser
Trp
155
Gly
Ile
Gln
Asn
Tyr
235
Gly
Tyr
Asn
Thr
Asp
315
Ala
Lys
val
Phe

Asn
395

tygctgaaage
ctgaagagaa
caatacaatt
ctagatgcag
agaaaccact

ttgecatttt

taccattaaa

Asn
Asn
Leu
val
60

Phe
Gly
Ser
Thr
Ala
140
Pro
Leu
Glu
Glu
ASp
220
Trp
Thr
Thr
Tyr
Leu
300
Ile
Asn
Leu
Arg
Lys

380
Leu

Glu
Thr
Thr
45

Trp
Leu
Ala
e
Asn
125
l.eu
Arg
Glin
Pro
Lys
205
Tyr
Ile
Gly
val
Asn
285
Gly
Ley
Pro
Leuy
Gly
365
Pro

Arg

Trp
Met
30

Leu
Ser
Tyr
Leu
Trp
110
Gly
ASp
Leu
Tyr
Ile
190
Tyr
Ala
Thr
Met
Gly
270
Thr
Ser
Lys
Ile
Ser
350
Thr
Leu

Glu

Ile
15

Ser
Leu
Lys
Asp
Gln
95

ASp
Ser
Phe
Phe
Tyr
175
val
Gly
Thr
Ile
His
255
His
His
His
Cys
His
335
Ile
Ala
Asn

Ala

atacctgatt
atctaaaccc
ttacaacaaa
tcagacccaa
gatattcctg
tcaaaggcag
gaaaggcaag

Phe
Asn
Arg
Asn
Thr
val
His
Ser
Ile
Pro
160
Ash
Thr
Gly
Tyr
His
240
Ala
Asn
Phe
Trp
Gln
320
Gly
Leu
Asp
Thr

Leu
400

2760
2820
2880
2940
3000
3060
3120
3132

Listing_2606491_1 (4)



69
Asn Trp Ile Lys Leu Glu Tyr Asn Asn Pro Arg Ile Leu Ile Ala Glu
405 410 415
Asn Gly Trp Phe Thr Asp Ser His val Lys Thr Glu Asp Thr Thr Ala
420 425 430
Ile Tyr Met Met Lys Asn Phe Leu Ser Gln val Leu Gln Ala 1le Arg
435 440 445
Leu Asp Glu Ile Arg val pPhe Gly Tyr Thr Ala Trp Ser Leu Leu Asp
450 455 460
Gly Phe Glu Trp GIn Asp Ala Tyr Thr Ile Arg Arg Gly Leu Phe Tyr
465 470 - 475 480
val Asp Phe Asn Ser Lys GIn Lys Glu Arg Lys Pro Lys Ser Ser Ala
485 490 495
Lys GIn Ile ITe Arg Glu Asn Gly Phe Ser Leu Lys Glu
500 505 510
Ala Thr pro Asp val GIn Gly GIn Phe Pro Cys Asp Phe Ser Trp Gly
515 520 525
val Thr Glu Ser val Leu Lys Pro Glu Ser val Ala Ser Ser Pro Gln
530 535 540
phe Ser Asp Pro Tyr Leu Tyr val Trp Asn Ala Thr Gly Asn Arg Leu
545 550 - 555 560
Led His Arg val Glu Gly val Arg Leu Lys Thr Arg Pro Ala Gin Cys
565 570 575
Thr Asp Phe val Asn Ile Lys Lys Gin Leu Glu Met Leu Ala Arg Met
580 585 590
Lys val Thr His Tyr Arg Phe Ala Leu Asp Trp Ala Ser val Leu Pro
595 600 605
Thr Gly Asn Leu Ser Ala val Asn Arg Gln Ala Leu Arg Tyr Tyr Arg
610 615 620
cys val val ser Glu Gly Leu Lys Leu Gly Ile Ser Ala Met val Thr
625 630 635 640
Leu Tyr Tyr Pro Thr His Ala His Leu Gly teu Pro Glu Pro Leu Leu
645 650 655
His Ala Gly Gly Trp Leu Asn Pro Ser Thr val Glu Ala Phe GIn Ala
660 665 670
Tyr Ala Gly Leu Cys Phe GIn Glu Leu Gly Asp Leu val Lys Leu Trp
675 680 685
ITe Thr 1le Asn Glu Pro Asn Arg Leu Ser Asp Ile Tyr Asn Arg Ser
690 695 700
Gly Asn Asp Thr Tyr Gly Ala Ala His Asn Leu Leu val Ala His Ala
705 710 715 720
Leu Ala Trp Arg Leu Tyr Asp Arg GIn Phe Arg Pro Ser Gln Arg Gly
725 730 735
Ala val Ser Leu Ser Leu His Ala Asp Trp Ala Glu Pro Ala Asn Pro
740 745 750
Tyr Ala Asp Ser His Trp Arg Ala Ala Glu Arg Phe Leu Gln Phe Glu
755 760 765
I1e Ala Trp Phe Ala Glu Pro Leu Phe Lys Thr Gly Asp Tyr Pro Ala
770 775 780
Ala Met Arg Glu Tyr Ile Ala Ser Lys His Arg Arg Gly Leu Ser Ser
785 790 795 800
ser Ala Leu Pro Arg Leu Thr Glu Ala Glu Arg Arg Leu Leu Lys Gly
805 810 815
Thr val Asp Phe Cys Ala Leu Asn His Phe Thr Thr Arg pPhe val Met
820 825 830
His Glu Gln Leu Ala Gly Ser Arg Tyr Asp Ser Asp Arg Asp Ile GlIn
835 840 845
phe Leu GlIn Asp Ile Thr Arg Leu Ser Ser Pro Thr Arg Leu Ala val
850 855 860
ITe Pro Trp Gly val Arg Lys Leu Leu Arg Trp val Arg Arg Asn Tyr
865 870 875 880
Gly Asp Met Asp ITe Tyr ITe Thr Ala Ser Gly Ile Asp Asp GIn Ala
885 890 895
Leu Glu Asp Asp Arg Leu Arg Lys Tyr Tyr Leu Glu Lys Tyr Leu Glh
900 905 910
Glu val Leu Lys Ala Tyr Leu Ile Asp Lys val Arg Ile Lys Gly Tyr
915 920 925
Tyr Ala Phe Lys Leu Ala Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe
930 935 940

NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)
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phe Thr
945

Met

ser

Ile ser

Ser GIn Thr

Gln Lys LYS
995
val Leu
1010
Phe Trp LysS
1025

Arg val Leu

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

<220>
<223>

<400> 300

atgaagectg
gagatcacca
ctgtctgetc
tggtccaaga
ttccccaaga
aagaaggacg
gtgtccagea
ctggacttca
gacggcatcg
agcctggtyge
gctetgeagd
tacgccacct
aacccctacc
ggaaatctyy
tggcacaact
ggcagccact
cagagecatdg
ccecgagggea
aacgaagtgc
ccectgaata
aactggatca
accgacagcec
agcecaggtgce
tcactgetdg
gtggacttca
cagatcatca
ttceettgtg
agcagcccec
ctgcatagag
aacatcaaga
ctggactggy
cggtactaca
ctgtactacc
tggctgaacc
ctgggcgacc
tacaacagaa
ctggettgdc
tctectgeaty
gccgageggt
gattaccctg
tetgeectge
tgcgeectga
tacgacagcg

300
3135
DNA

Leu

Asp Phe

Lys

Ala

950

ser
965
Lys

Ser

GlIn
980
Pro Leu

Leu Ser

Ala Lys

Gly
Asn
ile
Ile

Asn

Phe
Thr

Phe
1000

Thr

1015

1030

Ser

gatgtgccge
tccggtacag
tgaccctget
accccaactt
acttcttctyg
gcaagggcecc
ccaacggcag
tcggegtgtc
tgacagtggce
tgcggaacat
agaaatacgg
actgcticca
tggtggcctg
ccgeegtgta
acaataccca
ggatcgagec
tgtecgtget
tgaagaagaa
ggggcaccgc
ccatggccaa
agctggagta
acgtgaaaac
tgcaggcetat
acggcttcga
acagcaagca
gagagaatgg
atttctettg
agttcagcga
tggaaggcgt
aacagctgga
ccagcegtget
gatgcgtggt
ctacccacgce
ctagcaccgt
tcgtgaaget
gcggcaacga
ggctgtacga
ccgattggoc
tcctgcagtt
ccgecatgag
ctagactgac
accacttcac
accgggacat

Macaca fascicularis -

cggaagcccc
aaacaccatg
gagagccgtg
cacceccegtg
gggcgtgggc
cagcatctgg
cagcgacagc
cttctaccag
caatgccaag
cgagcccatc
cggctggaag
gacctteggce
gcacggctat
cacegiggoc
cticcggecec
taaccgcage
gggatggttc
gctgetgage
cgatttecttc
gatgggccag
caacaacccc
cgaggacacc
ccggetggat
atggcaggac
gaaagagcgg
cttcagectg
gggcgtgacc
cccttacctyg
gcggetgaaa
aatgctggcc
gcctaccgga
gtcegaggge
ccacctggga
ggaagccttt
gtggatcacc
cacctacggc
cagacagtic
cgagccecgec
cgagatcgct
agagtatatc
cgaggccgag
caccagattc
ccagtttcty

Lys Sser
Pro ser
Glu Cys

985
Leu Gly
ITe phe

Leu GIn His

70
Ile
955
Asn

Ser

Glu
870
Thr val

Cys Cys

His Arg

Ile Pro

1035

cynomolgus monkey (cyno) beta klotho

ggcaacgagt
agcaacgocyg
accggcttca
aacgagagcc
acaggcgecc
gaccactttg
tacatctitc
ttcagcatca
ggcctgeagt
gtgaccctgt
aacgacacca
gacagagtga
ggcaccggaa
cacaacctga
caccagaagg
gagaacacca
gccaaccceca
atcctgeecc
gcctttaget
aatgtgtccc
cggatcctga
accgecatcet
gagatccggg
gcctacacca
aagcccaaga
aaagaggceca
gagagcgtgce
tacgtgtgga
accagacccg
cggatgaaag
aatctgagceg
ctgaagctyg
ctgcctgaac
caggcctacg
atcaacgagc
gctgeeccaca
cggeettctc
aacccttacg
tggtttgecg
gccagcaagc
cggagactgc
gtgatgcacg
caggacatca

Gin pPhe Tyr

Ser Ser Ser
Leu Phe
390
Phe ser
1005
Lys Arg

Cys
Phe

Gln
1020
Leu Lys Lys

ggatcttett
gcctgcagey
gcggagatgg
agctgttect
tgcaggtgga
tgcacaccca
tggaaaagga
gctggeccag
actacaacac’
accactggga
tcatcgacat
agtactggat
tgcatgeccc
tcaaggceca
gctggctgtc
tggacatcct
ttcacggcga
tgttcagcga
tcggecccaa
tgaacctgag
tcgcecgagaa
atatgatgaa
tgttcggeta
tcagacgggg
gcagcgcececa
cceceecgacgt
tgaagcctga
acgecaccgg
cccagtgeac
tgacccacta
ccgtgaacag
gcatcagegce
ctctgcetgea
€cgggcetgig
Ccaacagact
atctgctggt
agcggggagce
ccgactctea
agcecectgtt
acagacgggg
tgaagggaac
agcagcetggce
cccggcetgag

Asn LYyS
960
Arg Cys
975
Leu val

Thr Leu

Arg Lys

Gly Lys
1040

cagcaccgac
gagcgtgatc
cagagccgtg
gtacgatacc
aggatcctgg
cctgaagaac
cctgagegece
actgttcccc
cctgctggac
cctgecactg
cttcaacgac
cacaatccac
tggcgagaag
cagcaaagtg
tatcacactg
gaagtgccag
cggcgattac
ggccgagaag
caacttcaag
agaggcecctg
cggctggttce
gaacttcctyg
caccgectgg
ccrgttctac
ctactacaag
gcagggccag
aagcgtggec
caaccggcetg
cgacttcgtg
cagattcgcec
acaggccctg
catggtcacc
tgctggegygce
cttccaggaa
gagcgacatc
ggctcatgec
cgtgtctetg
ttggagagcec
caagaccggc
cctgagcagce
cgtggattic
cggcagcaga
cagccctaca

NAI_1502193363_1_substitute Sequence Listing_2606491_1

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
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agactggecg
ggcgacatgg
cggctgegga
gacaaagtgc
agattcggct
atgatcagca
aaaaacaccg
ggctgetgcet
aagcggagaa
cgggtgctrga

<210> 301
<211> 1043
<212> PRT

tgatccectty
atatctacat
agtactacct
ggatcaaggg
tcttcaccag
gcagcggett
agtgtaccgt
tcrttagcac
agttctggaa
gctga

gggagtgcgg
caccgceage
ggaaaagtac
ctactacgcc
cgacttcaag
ccecagegag
gtgcctgttce
cctggtgctg
ggccaaaaac

71
aagctgctga
ggcatcgacg
ctgcaggaag
ttcaagctgg
gccaagagca
aacagcagct
ctggtgcaga
ctgctgteca
ctgcagcaca

gatgggtgeg
accaggccct
tgctgaagge
ccgaggaaaa
gcatccagtt
ccagatgcag
agaagccect
tcaccatctt
tceecctgaa

cagaaactac
ggaagatgac
ctacctgatce
gagcaagece
ctacaacaag
ccagacccag
gatcttectg
ccaccggeag
gaaaggcaag

<213>

<220>

<223>
<400>

Met
1

Phe
Arg
Ala
Glin
65

Phe
Glu
Tyr
Asp
Gly
145
Asn
Ala
Leu
Trp
Cys
225
AsSn
Pro
Leu
Arg
Ile
305
His
AsSp
Phe

Ala

Lys
Ser
Ala
val
50

Tyr
Pro
Gly
val
Ser
130
val
Gly
Leu
Tyr
Lys
210
Phe
Pro
Gly
Ile
Pro
290
Glu
ser
Gly
Ser

Phe
370

Thr
Ser
l.eu
35

Thr
val
Lys
Ser
Tyr
115
Tyr
Ser
Thr
teu
His
195
Asn
Gln
Tyr
Glu
Lys
275
His
Pro
Met
Asp
Glu

355
ser

Mus musculus

Gly Cys

5
Asp Glu
20
Gin Arg

Gly phe

Ser Pro

Phe
85
Lys

Asn

Trp
100
Ser His

Ile phe

Phe Tyr
Ala
165
ser

val

Asp
180
Trp Asp

Ala Thr

Thr pPhe

val
245
Gly

Leu

Lys
260
Ala His

GIn Lys

Ash Arg

Ser Ser
325
Tyr Pro
340
Ala Gly

phe Gly

mouse beta klotho
301

Ala
Arg
Ser
Ser
val
70

sSer
Thr
Leu
Leu
Gln
150
Ala
Leu
Leu
Met
Gly
230
Ala
Asn
Ser
Gly
Thr
310
val
Glu
Lys

Pro

Ala
Asn
Ala
Gly
55

Asn
Trp
Asp
Arg
Glu
135
Phe
val
val
Pro
Ile
215
Asp
Trp
Leu
Lys
Trp
295
ASD
Leu
Phe
Glu

Asn
375

Gly
Thr
val
40

Asp
Pro
Gly
Gly
Gly
120
Lys
ser
Asn
Leu
Ley
200
Asp
Arg
His
Thr
val
280
L.eu
Asn
Gly
Met
Glu

360
Asn

Ser
Arg
25

Leu
Gly
Ser
val
Arg
105
val
Asp
Ile
Ala
Arg
185
Thr
Leu
val
Gly
Ala
265
Trp
Ser
Met
Trp
Lys
345
val

Phe

Pro
10

sSer
Ser
Lys
Gln
Gly
Gly
Asn
Leu
Ser
Gln
170
Asn
Leu
Phe
Lys
rhe
250
val
His
Ile
Glu
Phe
330
Thr
Arg

Arg

Gly
Arg
Ala
Ala
Leu
75

Thr
Pro
Gly
Leu
Trp
155
Gly
Ile
Gln
Asn
Tyr
235
Gly
Tyr
Asn
Thr
Asp
315
Ala
Gly
Gly

Pro

Asn
Lys
Phe
Ile
60

pPhe
Gly
Ser
Thr
Ala
140
Pro
Leu
Glu
Glu
ASp
220
Trp
Thr
Thr
Tyr
Ley
300
val
Asn
Ala
Thr

Ser
380

NAI_1502193363_1_Substitute Sequence

Glu
Thr
val
45

Trp
Leu
Ala
Ile
ASp
125
Leu
Arg
Arg
Pro
Glu
205
Tyr
Ile
Gly
val
Asp
285
Gly
Ile
Pro
Met
Ala

365
Ash

Trp
Met
30

Leu
Asp
Tyr
Phe
Trp
110
Arg
Asp
Leu
Tyr
Ile
190
Tyr
Ala
Thr
Met
Gly
270
LyS
Ser
Ash
Ile
Ile
350
Asp

Thr

Ile
15

Ser
Leu
Lys
Asp
Gln
95

Asp
Ser
Phe
Phe
Tyr
175
val
Gly
Thr
Ile
His
255
His
ASn
His
Cys
His
335
Pro
Phe

val

Phe
Asn
Arg
Lys
Thr
80

val
Arg
Thr
Leu
Pro
160
Arg
Thr
Gly
Tyr
His
240
Ala
Asn
Phe
Trp
Gln
320
Gly
Glu
Phe

val

2640
2700
2760
2820
2880
2940
3000
3060
3120
3135

Listing.2606491_1 (4)



72
Lys Met Gly GIn Asn val Ser Leu Asn Leu Arg GlIn val Leu Ash Trp
385 390 395 400
ITe Lys Leu Glu Tyr Asp Asp Pro GIn Ile Leu Ile Ser Giu Asn Gly
405 410 415
Trp Phe Thr Asp Ser Tyr Ile Lys Thr Glu Asp Thr Thr Ala ITe Tyr
420 425 430
Lys Asn Phe Leu Asn GlIn val teu GIn Ala Ile Lys Phe Asp
435 440 445
Glu 1Te Arg val phe Gly Tyr Thr Ala Trp Thr Leu Leu Asp Gly Phe
450 455 460
Glu Trp GIn Asp Ala Tyr Thr Thr Arg Arg Gly Leu Phe Tyr val Asp
465 470 475 480
phe Asn Ser Glu Gln Lys Glu Arg Lys Pro Lys Ser Ser Ala His Tyr
485 490 495
Tyr Lys Gln Ile ITe GIn Asp Asn Gly Phe Pro teu Lys Glu Ser Thr
500 505 510
Pro Asp Met Lys Gly Arg Phe Pro Cys Asp Phe ser Trp Gly val Thr
515 520 525
Glu ser val Leu Lys Pro Glu Phe Thr val ser Ser Pro Gin phe Thr
530 535 ¢ 540
Asp Pro His Leu Tyr val Trp Asn val Thr Gly Asn Arg Leu Leu Tyr
545 550 555 560
Aarg val Glu Gly val Arg Leu tys Thr Arg Pro Ser Gla Cys Thr Asp
565 570 575
Tyr val Ser Ile Lys Lys Arg val Glu Met Leu Ala Lys Met Lys val
580 585 590
Thr His Tyr Gln Phe Ala Leu Asp Trp Thr Ser Ile Leu Pro Thr Gly
595 600 605
Asn Leu Ser Lys val Asn Arg Gln val Leu Arg Tyr Tyr Arg Cys val
610 615 620
val ser Glu Gly Leu Lys Leu Gly val Phe Pro Met val Thr Leu Tyr
625 630 635 640
His Pro Thr His Ser His Leu Gly Leu Pro Leu Pro Leu Leu Ser Ser
645 650 655
Gly Gly Trp Leu Asn Met Asn Thr Ala Lys Ala Phe GIn Asp Tyr Ala
660 665 670
Glu Leu Cys Phe Arg Glu Leu Gly Asp Leu val Lys Leu Trp Ile Thr
675 680 685
ITe Asn Glu Pro Asn Arg Leu Ser Asp Met Tyr Asn Arg Thr Ser Asn
690 695 700
Asp Thr Tyr Arg Ala Ala His Asn Leu Met Ile Ala His Ala Gln val
705 710 715 720
Trp His Leu Tyr Asp Arg G1n Tyr Arg Pro val Gln His Gly Ala val
725 730 735
Ser Leu Ser Leu His Cys Asp Trp Ala Glu Pro Ala Asn Pro Phe val
. 740 745 750
Asp Ser His Trp Lys Ala Ala Glu Arg Phe Leu GIn Phe Glu Ile Ala
755 760 765
Trp Phe Ala Asp Pro Leu Phe Lys Thr Gly Asp Tyr Pro Ser val Met
770 775 780
Lys Glu Tyr Ile Ala Ser Lys Asn GIn Arg Gly Leu Ser Ser Ser val
785 790 795 800
Leu Pro Arg Phe Thr Ala Lys Glu Ser Arg Leu val Lys Gly Thr val
805 810 815
Asp Phe Tyr Ala Leu Asn His Phe Thr Thr Arg Phe val Ile His Lys
820 825 830
Gln Leu Asn Thr Asn Arg Ser Vval Ala Asp Arg Asp val Gln Phe Leu
835 840 845
GIn Asp Ile Thr Arg Leu Ser Ser Pro Ser Arg Leu Ala val Thr Pro
850 855 860
Trp Gly val Arg Lys Leu Leu Ala Trp Ile Arg Arg Asn Tyr Arg Asp
865 870 875 880
Arg Asp Ile Tyr Ile Thr Ala Asn Gly Ile Asp Asp Leu Ala Leu Glu
885 890 895
Asp Asp Gln Ile Arg Lys Tyr Tyr Leu Glu Lys Tyr val GIn Glu Ala
900 905 910
Leu Lys Ala Tyr Leu ITe Asp Lys val Lys Ile Lys Gly Tyr Tyr Ala
915 920 925

NAT_1502193363_1_Substitute Sequence Listing_2606491.1 (4)
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rhe
ser
945
ser
Pro
Lys

Leu

Lys

1025

val

Lys Leu
230
Asp Phe

Ser Ser

Ala Glu

Leu
995
Ser

Pro
Leu
1010
Ala Arg

Phe ser

Thr
Arg
Gly
Asp
980
Ile
1le

Asn

Glu
Ala
Ley
965
Thr
Phe
Thr

Leu

Glu Lys
935
ys Ser
950

Pro Ala

Asp Cys

rPhe Gly

1000
phe
1015

val

Gln
1030

ser Lys
Ser val
Glu Asn
Thr 1le

985
Cys Cys
His His

Asn Ile Pro

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

<220>

302
3129
DNA,

Mus musculus

<223> mouse beta klotho

<400> 302

atgaagacag
gaaagaaaca
ctgtctgegt
tgggataaaa
ttccctaaaa
aagacagatg
gtcaacggca
ctggattttt
aatggaacag
tcgetggtac
acgctccagg
tatgccacat
aacccttacc
ggaaatttaa
tggcataact
gggtcccatt
cactccatgt
cctgagtica
gtgaggggca
aacaccgtgg
attaaactgg
agctatataa
gttcttcaag
ctggataggcet
tttaacagtg
atacaagaca
tgtgattict
ccgeagtita
cgagtggaag
aaaaaacgag
tggacctcta
tataggtyty
cacccaacce
aacatgaaca
gacttggtga
cgcacgagta
tggcacctct
cattgcgact
cgettcctcec
ccatcggtta
ctgccgeget

gctgtgeagc
cacgcictag
Ttrgttctgct
aacagtacgt
acttttccty
gaagaggacc
cagacagatc
taggagtttc
tagcagcagt
ttaggaatat
aagaatatgg
actgcettcca
ttgttgettyg
cagctgtcta
acgacaaaaa
ggatagagcc
cctetgtget
tgaagacggg
cggcetgattt
tgaaaatggg
aatacgatga
agacagagga
caatagaatt
ttgagtggea
agcagaaaga
acggcttccc
cttggggagt
cegatectea
gggtaaggct
ttgaaatgtt
teetteccac
tggtgagcoa
actcccatct
cagccaagygc
agctctggat
atgacaccta
atgataggca
gggcagaacc
agtttgagat
tgaaggaata
tcaccgegaa

agggtctcceg
gaaaacaatg
gecgagctgte
gagtccggta
ggacgttgag
ctecgatctgg
cactgacagt
tttttatcag
gaatgcgeaa
cgagcccatt
gggctggaaa
gacctttgga
gcatgggttt
cactgtggga
ctteecgecet
aaacagaaca
tggatggttc
cgeccatgatc
ctttgcoettt
acaaaatgta
ccctcaaate
caccacggcc
tgatgaaatc
ggatgcctat
gaggaaaccc
tttgaaagag
cactgagtct
ccrgtatgtg
gaaaacaaga
ggcaaaaatg
tggcaatctyg
aggactgaag
cggcecteecc
cttccaggac
caccatcaat
ccgtgcagec
grataggccg
tgccaaccce
cgeectggttt
catcgectee
ggagagcagg

73
Pro Arg
Phe
955
Ser

GlIn

Arg
970
Cys ser

Phe Ile

Gln Lys

Leu Lys

1035

gggaatgaat
tccaacaggg
accggcttet
aacccaagtc
accggagceat
gatcggtacyg
tacatctttc
ttctcaatcet
ggtctecggt
gttacctigt
aatgcaacta
gaccgtgtca
ggcacaggta
cacaacctga
catcagaagg
gacaacatgg
gccaacccca
ccecgagttet
tcctteggge
tcactcaact
ttgatttcgg
atctacatga
cgegtgtttg
acgacccgac
aagtcctegg
tccacgcecag
gttcttaagce
tggaatgtca
ccatcccagt
aaagtcaccc
tccaaagtta
ctgggcgict
ctgccacttce
tacgctgage
gagcctaaca
cacaacctga
gtccagcatg
tttgtggatt
gcagatccge
aagaaccagc
ctggtgaagg

Phe rPhe
940

Tyr

Gly

Ser Lys

pro Ala Cys
val
990

Leu

pPhe Leu

Thr
1005
Arg Lys

Ser

Arg
1020
Lys Gly His

ggattttctt
cactgcaaag
ccggagacgy
agctgttect
ttcaagtgga
tctactcaca
tggaaaaaga
cctggecacg
actaccgtge
accattggga
tgatagatct
aatattggat
tgcatgecacc
tcaaggcaca
gttggctctc
aggacgtgat
tccacgggga
ctgaggcaga
ccaacaactt
taaggcaggt
agaacggctg
tgaagaattt
gttatacggc
gagggctgtt
ctcattacta
acatgaaggg
ccgagrttac
ctggeaacag
gcacagatta
actaccagtt
acagacaagt
tececatgygt
tgagcagtgg
tgtgcttcecy
ggctgagtga
tgatcgcceca
gggctgrgtc
cacactggaa
tcttcaagac
gagggctgtc
gtaccgtcga

Phe Thr
Ite
960
GIn

Leu

Gly
975
GTu Lys

Ala val

rPhe Gln

Ser Arg
1040

cagctctgat
atctgecegtg
gaaagcaata
ctatgacact
agggagttgg
cctgagaggt
ctigttgget
gttgtttccc
acttctggac
tttgectetg
cttcaacgac
tacaattcac
aggagagaag
ttcgaaagtg
catcaccttg
caactgccag
cggcgactac
gaaggaggag
caggecctea
gctgaactgy
gttcacagat
cctaaaccag
ctggactctce
ttatgtggac
caagcagatc
tcggttecce
ggtctcctec
attgctctac
tgtgagcatc
tgctctggac
gttaaggtac
gacgttgtac
ggggtggcta
ggagttggog
catgtacaac
tgcceeaggte
gctgtcctta
ggcagccgag
tggcgactat
tagctcagtc
cttctacgea

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
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ctgaaccact
gcagacaggy
gctgtaacac
agggatatct
cgaaagtact
gtcaaaatca
ggatttttca
agcagcagtg
acagactgca
tgcttecatct
agaaaattcc
gttttcage

<210> 303
<211> 651
<212> DNA

tcactacgag
acgtccagtt
cctggggagt
acatcacagc
acttggagaa
aaggctacta
cctctgactt
gceteccege
ccatttgcte
ccactctgge
agaaagcaag

gttcgtgata
cctygcaggac
gcgcaagetc
caatggcatc
gtatgtccag
tgcattcaaa
cagagctaag
tgagaacaga
atttctegtg
tgtactgcta
gaacttacaa

<213> Artificial Sequence

<220>
<223> full

<400> 303

atgcggageg
gcegggegec
cccateegec
cgcatccgtg
gagatcaagg
ctctgeatgg
gctttcgagg
ctceceggtet
ccactctete
ggccacttgg
gggcttgtca

<210> 304
<211> 216
<212> PRT
<213>

<220>
<223>

<400> 304

Met Arg Ser Gly gys val
1

Trp Leu

His val

35

Thr Ser

50

Asp
65

Gly

Glu Ile

Ala val

His Tyr

Gly Pro

val val

Lys Ala

74
cacaagcagc
atcacccgcee
cttgcgtgga
gatgacctgg
gaggctctga
ctgactgaag
tcctectgtce
agtccetrgegt
gagaagaaac
tccatcaccg
aatataccat

Tength FGF19 (NM_005117.2)

ggtgtgtggt
ccetegectt
tgcggeacct
ccgacggegt
cagtcgetet
gcgecgacyy
aggagatccg
ccctgageag
atttcctgec
aatctgacat
ccggactgga

ggtccacgta
ctcggacgey
gtacacctcc
cgtggactgce
gcggaccgty
caagatgcag
cccagatgge
tgccaaacag
catgctgeec
gttctctteg
ggccgtgagg

Artificial Sequence

Ala Gly Arg Pro

20

Gly Trp Gly Asp
40

His Gly Leu Ser

55

Asp Cys Ala Arg

70

val Ala

85

Leu Arg

val val His val
10
Leu
25
Pro
Ser

Gly

Thr

tggatcctgg
gggceeceacg
ggcccecacy
gcgeggggec
gccatcaagg
gggeigetic
tacaatgtgt
cggcagcetgt
atggtcccag
ccectggaga
agtcccagcet

full Tength FGF19 (NP_005108.1)

Trp

Ala Phe

Ile Arg

Cys Phe

GIn Ser

75

val Ala

90

Ser val

Arg Tyr

Leu Cys Met Gly Ala Asp Gly Lys
NAT_1502193363_1_substitute Sequence

tgaacaccaa
taagctcgec
tccggaggaa
ctctagagga
aagcatatct
agaaatctaa
agttttacag
gtggtcagcec
cactcatctt
tttttcatca
tgaagaaagg

ccggectctg
tgcactacgy
ggctctccag
agagcgcgca
gcgtgcacag
agtactcgga
accgatccga
acaagaacag
aggagcctga
ccgacageat
ttgagaagta

Ile Leu Ala

Ala
30

ser Asp

Leu Arg His

45

Leu Ile

Arg
60

Ala His ser

Ile Lys Gly

Met Gln

ccgetecagtt
cagcegectg
ctacagagac
tgatcagatc
cattgacaag
gcctagattt
caagctgatc
tgcggaagac
cttecggttge
tcaaaagaga
ccacagcaga

gctggeegtg
ctggogcgac
ctgcttcectyg
cagtttgcetg
cgrgcggtac
ggaagactgt
gaagcaccgc
aggctttett
ggacctcagg
ggacccattt
a

Gly
15

Leu
Gly Pro
Leu Tyr
Arg Ala

Leu
80

Leu

val His

95

Gly Leu

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3129

60

120
180
240
300
360
420
480
540
600
651

Listing.2606491_1 (4)



100 105

Leu GIn Tyr Ser Glu Glu Asp Cys Ala Phe Glu

115 120
Asp Gly Tyr Asn val Tyr Arg Ser Glu Lys His

130 135
Leu Ser Ser Ala Lys GIn Arg Gin Leu Tyr Lys
145 150 155
Pro Leu Ser His Phe Leu Pro Met Leu Pro Met
165 170
Glu Asp Leu Arg Gly His Leu Glu Ser Asp Met
180 185

Glu Thr Asp Ser Met Asp Pro Phe Gly Leu val

195 200
val Arg Ser Pro Ser Phe Glu Lys

210 215

<210> 305
<211> 630
<212> DNA
<213> Artificial Sequence
<220>
<223> A full length FGF21
<400> 305
atggactcgg acgagaccgg gttcgagcac tcaggactgt
cttctgetgg gagcctgeca ggcacaccce atccctgact
gggggccaag tccggcageg gracctctac acagatgatg
ctggagatca gggaggatgg gacggtgggg ggcgetgetg
ctgcagctga aagccttgaa gccgggagtt attcaaatct
ttcctgtgee ageggecaga tggggecctg tatggatcege
tgcagcttce gggagctget tcttgaggac ggatacaatg
ggcctcccge tgcacctgec agggaacaag tecccacacc
ccageteget tectgecact accaggoctg ccececgeac
ctggccceece ageeccccga tgtgggatcc teggaccctc
cagggccgaa gocccagceta cgettectga
<210> 306
<211> 209
<212> PRT

<213> Artificial Sequence

<220>

<223> A full length FGF21

<400> 306

75

val

Phe

Thr

Glu

125

Leu

Arg

Pro

Ser

Gly

110

Ite

Pro

Gly

Glu

Ser

190

Leu

gggtttctgt
ccagteetcet
cccagcagac
accagagecc
tgggagtcaa
tccactttga
tttaccagtc
gggaccctyge
ceceeggagec
tgagcatggt

Arg

val

Phe

Glu

175

Pro

Glu

gctggetggt
cctgcaattc
agaagccecac
cgaaagtctc
gacatccagg
ccetgaggec
cgaagcccac
accccgagga
acccggaatc
gggaccttecc

Pro

Ser

Leu

160

Pro

l.ey

Ala

Mgt Asp ser Asp Glu Thr Gly Phe Glu gis Ser Gly Leu Trp val Ser
5 15

0
val Leu Ala Gly Leu Leu Leu Gly Ala Cys Gln Ala His Pro Ile Pro

20

25

30

Asp Ser Ser Pro Leu Leu Gln de Gly Gly GIn val Arg GIn Arg Tyr
35 45

60

120
180
240
300
360
420
480
540
600
630

NAT_1502193363_1_substitute Sequence Listing_2606491_1 (4



Leu Tyr Thr
50

Asp

Asp Asp

Glu Thr val
65

Leu

Gly

Gln Leu Lys Ala

Lys Thr Ser Arg Phe
100

His phe
115
Gly

Ser Leu AsSp

Glu Asp Asn
130

Leu

Tyr

His Pro Gly
145
Pro

Asn

Ala Arg pPhe Leu
165
Ile Leu
180

Met

Pro Pro Gly

Ser val

i85

Pro Leu

Ala
Gly
70

Leu
Leu
Pro
val
Lys
150
Pro
Ala

Gly

Ser

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

<220>
<223>

<400> 307
atgtggagct
gctaggecgt
gagtccttcc
gtgcagagca
atcacagggyg
tgcgtaacca
gctctecect
acagataaca
atggaaaaga
agtgggacac
cacagaattg
gtgccctctg
cacacatacc
ttgcccgcca
agtgacccege
ggcccagaca
aaagagatgg
tgcttggegg
gccetggaag
tgcacagggg
agtggtacca
atccetctge
grtrcrtctgg
tctgagtatg
ggcaaacccc
gacaaggaca
acagagaaag
cataagaata
gtggagtatg
ctggaatact
gtgtcctgcg
caccgagacc
gactttggcc
cgactgecty
agtgatgtgt

307
2469
DNA
Homo

sapiens

ggaagtgcct
cceccgacctt
tggtccaccc
tcaactggct
aggaggtgga
gcagecececte
ccteggagga
Ccaaaccaaa
aattgcatge
caaacccaac
gaggctacaa
acaagggcaa
agctggatgt
acaaaacagt
agccgcacat
acctgecctta
aggtgcttca
gtaactctat
agaggccgge
ccttectecat
agaagagtga
gcagacaggt
ttcggecate
agcttcccga
tgggagaggg
aacccaaccg
acttgtcaga
tcatcaacct
cctccaaggg
gctracaacce
cctaccaggt
tggcageceag
tcgcacggga
tgaagtggat
ggtctttegg

NAI.1502193363_1_substitute Sequence Listing_2606491_1

GIn Gln
55
Gly Ala

Lys Pro

Cys Gin
Ala
120
Glin

Glu

Tyr
135
Ser Pro

teu Pro

Pro Gln

Ser
200

Pro

cctettetgg
gcctgaacaa
cggtgacctg
gcgggacggyg
ggtgcaggac
gggcagtgac
tgatgatgat
ccgtatgecec
agtgeecggcet
actgcegetgyg
ggtccgttat
ctacacctgce
cgtggagegg
ggccctgggt
ccagtggcta
tgtccagatc
cttaagaaat
cggactctec
agtgatgacc
ctcetgeatg
ctteccacage
aacagtgtct
acggctctee
agaccctecge
ctgctttoggy
tgtgaccaaa
cctgatctcea
gctgggggec
caacctgcgg
cagccacaac
ggcccgagge
gaatgtccty
cattcaccac
ggcaccegag
ggtgctcctyg

Thr
Ala
Gly
Arg
105
Cys
ser
His
Gly
Pro

185
Gln

76
Glu Ala

Asp Gln

val Ile
90
Pro Asp

Ser Phe

Glu Ala

Arg Asp
155
Leu Pro
170
Pro Asp

Gly Arg

gctgtgetgg
gcccagecect
ctgcagcettc
gtgcagctgg
tccgtgececg
accacctact
gatgatgact
gtagctcecat
gccaagacag
ttgaaaaatg
gccacctgga
attgtggaga
tcceetcace
agcaacgtgg
aagcacatcg
ttgaagacty
gtctcettty
catcactctyg
tecgeecctgt
gtggggtcgag
cagatggctg
gctgactcca
tccagtggga
tgggagctgc
caggtggtgt
gtggctgtga
gaaatggaga
tgcacgcagg
gagtacctgc
ccagaggagc
atggagtatc
gtgacagagg
atcgactact
gcattatttyg
tgggagatct

His Glu
60
Ser

Leu

Pro Glu

GIn Ile Leu

Gly Ala Leu
110
Glu Leu
125

Gly

Arg

His
140
Pro

Leu

Ala Pro

Pro Ala Pro

val Gly ser

190
Pro Ser

205

Ser

tcacagccac
ggggagccce
gctgtcgget
cggaaagcaa
cagactccgg
tctcocgtcaa
cctctteaga
attggacatc
tTgaagttcaa
gcaaagaatt
gcatcataat
atgagtacgg
ggcccatect
agttcatgtg
aggtgaatgg
ctggagttaa
aggacgcagg
catggttgac
acctggagat
tcatcgtcta
tgcacaagct
gtgcatccat
ctcecatyget
ctcgggacag
tggcagaggce
agatgttgaa
tgatgaagat
atggtccctt
aggcccggag
agctetectc
tggcectecaa
acaatgtgat
ataaaaagac
accggatcta
tcactctggg

ile Arg

ser Leuy

Gly val
95
Tyr Gly

Leu Leu

Pro Leu

Gly
160
Glu

Arg

Pro
175
ser Asp

Tyr Ala

human FGFR1c NM_023110.2 (also designated FGFR alpha-IIIc)

actctgcacc
tgtggaagtg
gcgggacgat
cegeacecge
cctctatget
tgtttcagat
ggagaaagaa
accagaaaag
atgeccettee
caaacctgac
ggactctgty
cagcatcaac
gcaagcaggg
taaggtgtac
gagcaagatt
taccaccgac
ggagtatacg
cgttctggaa
catcatctat
caagatgaag
ggccaagagce
gaactctyggg
agcaggggtc
actggtctta
tatcgggcetg
gtcggacgcea
gatcgggaag
gtatgtcatc
gcececcaggy
caaggacctg
gaagtgcata
gaagatagca
aaccaacgge
cacccaccag
cggcteccca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100

)



taccccggty
aagcccagta
ccctcacaga
acctccaacc
ccegacacce
ctgceccgagg
cgcegetga

<210> 308
<211> 822
<212> PRT

tgcctgtgga
actgcaccaa
gacccacctt
aggagtacct
ggagctctac
agccetgect

<213>

<220>

<223>
<400>

Met
1

Thr
Pro
Asp
Asnh
65

Ile
Gly
Tyr
Asp
Lys
145
Met
Lys
Asn
Arg
LysS
225
His
L.eu
val
Trp
Leu
305
Lys
Gly
Ser
Met
Phe

385
Ser

Trp
Leu
Trp
Leu
50

Trp
Thr
Leu
Phe
Asp
130
Pro
Glu
Cys
Gly
TYr
210
Gly
Thr
Glin
Glu
Leu
290
Pro
Glu
Glu
Ala
Thr
370
Leu

Gly

Ser
Cys
Gly
35

Leu
Leu
Gly
Tyr
Ser
115
Asp
Asn
Lys
Pro
Lys
195
Ala
Asn
Tyr
Ala
Phe
275
Lys
Tyr
Met
Tyr
Trp
355
Ser
Ile

Thr

Trp
Thr
20

Ala
GIn
Arg
Glu
Ala
100
val
Asp
Arg
Lys
Ser
180
Glu
Thr
Tyr
GIn
Gly
260
Met
His
val
Glu
Thr
340
Leu
Pro
Ser

Lys

Homo sapiens

Lys
5

Ala
Pro
Leu
Asp
Glu
85

Cys
Asn
Asp
Met
Leu
165
Ser
Phe
Trp
Thr
Leu
245
Leu
Cys
ITe
GIn
val
325
Cys
Thr
Leu
Cys
Lys

ggaacttttc
cgagctgtac
caagcagctg
ggacctgtcc
gtgctectca
gccecgacac

Cys Leu Leu

Arg
val
Arg
Gly
70

val
val
val
Ser
Pro
150
His
Gly
Lys
Ser
Cys
230
Asp
Pro
Lys
Glu
Ile
310
Leu
Leu
val
Tyr
Met

390
ser

Pro
Glu
Cys
55

val
Glu
Thr
Ser
Ser
135
val
Ala
Thr
Pro
Ile
215
Ile
val
Ala
val
val
295
Leu
His
Ala
Leu
Leu
375
val

Asp

Ser
val
40

Arg
Gln
val
Ser
Asp
120
Ser
Ala
val
Pro
Asp
200
Ile
val
val
Asn
Tyr
280
Asn
Lys
Leu
Gly
Glu
360
Glu
Gly

Phe

aagctgcetga
atgatgatgce
gtggaagacc
atgceectgg

ggggaggatt
ccageccage

Phe
Pro
25

Glu
Leu
Leu
Gln
Ser
105
Ala
Glu
Pro
Pro
Asn
185
His
Met
Glu
Glu
Lys
265
Ser
Gly
Thr
Arg
Asn
345
Ala
Ile
Ser

His

77

human FGFR1c NP_075598.2 (also designated
308

Trp Ala val

10
Thr

Ser
Arg
Ala
Asp
90

Pro
Leu
Glu
TYr
Ala
170
Pro
Arg
Asp
Asn
Arg
250
Thr
ASp
Ser
Ala
AsSh
330
ser
lLeu
Ile
val

Ser

Leu
Phe
Asp
Glu
75

Ser
Ser
Pro
Lys
Trp
155
Ala
Thr
Tle
Ser
Glu
235
Ser
val
Pro
Lys
Gly
315
val
Ile
Glu
Ile
Ile

395
Gln

Pro
Leu
Asp
60

Ser
val
Gly
sSer
Glu
140
Thr
Lys
Leuy
Gly
val
220
Tyr
Pro
Ala
Glin
Iite
300
val
ser
Gly
Glu
Tyr
380
val

Met

FGFR alpha-IIIc)

Leu
Glu
val
45

val
Asn
Pro
Ser
Ser
125
Thr
Ser
Thr
Arg
Gly
205
val
Gly
His
Leu
Pro
285
Gly
Asn
Phe
Leu
Arg
365
Cys
Tyr

Ala

aggagggtca
gggactgctg
tggaccgeat
accagtactc
ccgtettete
ttgccaatgg

val
Gln
30

His
Gln
Arg
Ala
Asp
110
Glu
Asp
Pro
val
Trp
190
Tyr
Pro
Ser
Arg
Gly
270
His
Pro
Thr
Glu
Ser
350
Pro
Thr
Lys

val

ccgeatggac
gcatgcagtg
cgtggecttg
cceccagettt
tcatgagccg
cggactcaaa

Thr
15

Ala
Pro
Ser
Thr
Asp
95

Thr
AsSp
Asn
Glu
Lys
175
Leu
Lys
Ser
Ile
Pro
255
Ser
Ile
ASp
Thr
Asp
335
His
Ala
Gly
Met

His

Ala
Gln
Gly
Ile
Arg
30

ser
Thr
Asp
Thr
LyS
160
Phe
Lys
val
Asp
Asn
240
Ile
Ash
Gin
Asn
ASp
320
Ala
His
val
Ala
Lys
400
Lys

2160
2220
2280
2340
2400
2460
2469
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78
405 410 415
Leu Ala Lys Ser Ile Pro Leu Arg Arg Gln val Thr val Ser Ala Asp
420. 425 430
Ser Ser Ala Ser Met Asn Ser Gly val Leu Leu val Arg Pro Ser Arg
435 440 445
Leu Ser Ser Ser Gly Thr Pro Met Leu Ala Gly val Ser Glu Tyr Glu
450 455 460
Leu Pro Glu Asp Pro Arg Trp Glu Leu Pro Arg Asp Arg Leu val Leu
465 470 475 480
Gly Lys pPro Leu Gly Glu Gly Cys Phe Gly GIn val val rLeu Ala Glu
485 490 495
Ala Ile Gly Leu Asp Lys Asp Lys Pro Asn Arg val Thr Lys val Ala
500 505 510
val Lys Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu
515 520 525
Ile Ser Glu Met Glu Met Met Lys Met Ile Gly Lys His Lys Asn Ile
530 535 540
I11e Asn Leu Leu Gly Ala Cys Thr Gln Asp Gly Pro teu Tyr val Ile
545 550 555 560
val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Leu GlIn Ala Arg
565 570 575
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His Asn Pro Glu
580 585 590
Glu GIn Leu Ser Ser Lys Asp Leu val Ser Cys Ala Tyr GIn val Ala
595 600 605
Arg Gly Met Glu Tyr teu Ala Ser Lys Lys Cys Ile His Arg Asp Leu
610 615 620
Ala Ala Arg Asn val Leu val Thr Glu Asp Asn val Met Lys Ile Ala
625 630 635 640
Asp Phe Gly Leu Ala Arg Asp Ile His His Ile Asp Tyr Tyr Lys Lys
645 650 655
Thr Thr Asn Gly Arg Leu Pro val Lys Trp Met Ala Pro Glu Ala Leu
660 665 670
Phe Asp Arg Iie Tyr Thr His Gln Ser Asp val Trp ser Phe Gly val
675 680 685
Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr Pro Gly val
690 695 700
pro val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His Arg Met Asp
705 710 715 720
Lys Pro Ser Asn Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp Cys
725 730 735
Trp His Ala val Pro Ser Gln Arg Pro Thr pPhe Lys Gln Leu val Glu
740 745 750
Asp Leu Asp Arg Ile val Ala Leu Thr Ser Asn GlIn Glu Tyr Leu Asp
755 760 765
Leu Ser Met Pro Leu Asp GIn Tyr Ser Pro Ser phe Pro Asp Thr Arg
770 775 780
Ser Ser Thr Cys Ser Ser Gly Glu Asp Ser val Phe Ser His Glu Pro
785 720 795 800
Leu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala GlIn Leu Ala Asn
805 810 815
Gly Gly Leu Lys Arg Arg
820

<210> 309
<211> 374
<212> PRT
<213> Artificial Sequence

<220> )
<223> example of extracellular region of FGFRIic

<400> 309

Met Trp Ser Trp Lgs Cys Leu Leu Phe Igp Ala val Leu val Thr Ala
1 i5

Thr Leu Cys ggr Ala Arg Pro Ser gro Thr Leu Pro Glu G1n Ala GIn

NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)



Pro
AsSp
Asn
65

Ile
Gly
Tyr
ASP
Lys
145
Met
Lys
Asn
Arg
LYS
225
His
Leu
val
Trp
Leu
305
Lys
Gly
Ser

Met

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

Trp
Leu
50

Trp
Thr
Leu
Phe
Asp
130
Pro
Glu
Cys
Gly
TYyr
210
Gly
Thr
Gln
Glu
Leu
290
Pro
Glu
Glu
Ala

Thr
370

<220>

<223>
<400>

Gly
35

Leu
Leu
Gly
Tyr
Ser
115
Asp
Asn
Lys
Pro
Lys
195
Ala
Asn
Tyr
Ala
Phe
275
Lys
Tyr
Met
Tyr
Trp

355
Ser

310
2466
DNA
Homo sapiens

atggtcagcet
gcececggecect
aaataccaaa
cgctgectgt
cccaacaata
gactccggec
atggtgaatg
gaagatttig
aagatggaaa
gccgggggga
gagcatcgca
gtggtcccat
aatcacacgt

Ala
Gln
Arg
Glu
Ala
100
val
Asp
Arg
Lys
Ser
180
Glu
Thr
Tyr
Gln
Gly
260
Met
His
val
Glu
Thr
340
Leu

Pro

Pro
Leu
Asp
Glu
85

Cys
Ash
Asp
Met
Leu
165
Ser
Phe
Trp
Thr
Leu
245
Leuy
Cys
Ile
GlIn
val
325
Cys
Thr

Leu

Coding sequence

310
ggggtcgttt
ccttcagttt
tctetcaace
tgaaagatgce
ggacagtgct
tctatgetty
tcacagatgce
tcagtgagaa
agcggctcca
acccaatgec
ttggaggcta
ctgacaaggg
accacctgga

val
Arg
Gly
val
val
val
Ser
Pro
150
His
Gly
Lys
sSer
Cys
230
Asp
Pro
Lys
Glu
Ile
310
Leu
Leu
val

Tyr

Glu
Cys
val
Glu
Thr
ser
ser
135
val
Ala
Thr
Pro
Ile
215
Ile
val
Ala
val
val
295
Leu
His
Ala

Leu

val
40

Arg
Gln
val
Ser
Asp
120
Ser
Ala
va'l
Pro
AsSp
200
Ile
val
val
Ash
Tyr
280
Ash
Lys
Leu
Gly

Glu
360

catctgectg
agttgaggat
agaagtgtac
cgecgtgatc
tattggggag
tactgccagt
catctcatcc
cagtaacaac
tgctgtgect
aaccatgcgg
caaggtacga
aaattatacc
tgttgtggag

Glu
Leu
Leu
GlIn
ser
105
Ala
Glu
Pro
Pro
Asn
185
His
Met
Glu
Glu
Lys
265
Ser
Gly
Thr
Arg
Ash

345
Ala

Ser
Arg
Ala
Asp
90

Pro
L.eu
Glu
Tyr
Ala
170
Pro
Arg
Asp
Asn
Arg
250
Thr
Asp
Ser
Ala
Asn
330
ser

Leu

79
Phe

Asp
Glu
75

Ser
ser
Pro
Lys
Trp
155
Ala
Thr
Ile
Ser
Glu
235
Ser
val
Pro
Lys
Gly
315
val
Ile

Glu

gtcgtggtea
accacattag
gtggctgege
agttggacta
tacttgcaga
aggactgtag
ggagatgatg
aagagagcac
gcggccaaca
tggctgaaaa
aaccagcact
tgtgtagtgg
cgatcgecte

Leu
Asp
60

Ser
val
Gly
Ser
Giu
140
Thr
Lys
Ley
Gly
val
220
Tyr
Pro
Ala
GlIn
Ile
300
val
Ser
Gly

Glu

val
45

val
AsSn
Pro
Ser
Ser
125
Thr
Ser
Thr
Arg
Gly
205
val
Gly
His
Leu
Pro
285
Gly
Asn
Phe
Leu

Arg
365

of human FGFR2c (NM_000141.4)

His
Gln
Arg
Ala
Asp
110
Glu
Asp
Pro
val
Trp
190
Tyr
Pro
sSer
Arg
Gly
270
His
Pro
Thr
Glu
Ser

350
Pro

ccatggcaac
agccagaaga
caggggagtc
aggatggggt
taaagggcge
acagtgaaac
aggatgacac
catactggac
ctgtcaagtt
acgggaagga
ggagcctcat
agaatgaata
accggeccat

Pro
Ser
Thr
Asp
Thr
ASp
ASn
Glu
Lys
175
Leu
Lys
Ser
Ile
Pro
255
Ser
Ile
Asp
Thr
AsSp
335
His

Ala

cttgtcectyg
gccaccaace
gctagaggtg
gcacttgggy
cacgectaga
ttggtactic
cgatggtgcg
caacacagaa
tcgetgecca
gtttaagcag
tatggaaagt
cgggtecate
cctecaagec

NAT_1502193363_1_sSubstitute Sequence Listing_2606491 1

Gly
Ite
Arg
80

Ser
Thr
AsSp
Thr
LysS
160
Phe
Lys
val
ASp
Asn
240
Ile
Asn
Glin
ASN
ASp
320
Ala
His

val

60

120
180
240
300
360
420
480
540
600
660
720
780

4>



ggactgccgg
tacagtgatg
tacgggcecg
gacaaagaga
acgtgcttgg
ccagcgecety
tactgcatag
aagaacacga
cgtatcceee
aacacccege
gcaggggtct
ctgacactgy
gtgggaattg
gatgatgeca
attgggaaac
tatgtcatag
ccacceggga
aaggacttgg
aaatgtattc
aaaatagcag
accaatgggc
actcatcaga
ggctegeect
agaatggata
catgcagtge
ctcactctca
cctagttacc
gaccccatge
acatga

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

<220>
<223>

<400>

311
821
PRT
Homo

311

Met val Ser
1

Thr Leu

Leu Glu

35

val Tyr val

50

Lys
65

Asp
Pro Asn
Thr

Ala

val Asp

ser

Pro

Ala

Asn

Pro

caaatgcctc
cccageecca
acgggctgec
ttgaggttct
cgggtaattc
gaagagaaaa
gggtcttctt
ccaagaagcc
tgcggagaca
tggtgaggat
ccgagtatga
gcaagccect
acaaagacaa
cagagaaaga
acaagaatat
ttgagtatgc
tggagtactc
tgtcatgcac
atcgagattt
actttggact
ggcttccagt
gtgatgtctg
acccagggat
agccagccaa
cctceccagag
caaccaatga
ctgacacaag
cttacgaacc

sapiens

Trp g1y Arg Phe Ile Cys

Leu Ala

20

Ar

Glu Glu pPr

Ala Ala

Ala Il

70

val

Thr
85

Arg Va

Arg
100

Asp Se

Pro

cacagtggtc
catccagtgg
ctacctcaag
ctatattcog
tattgggata
ggagattaca
aatcgecetgt
agacttcagc
ggtaacagtt
aacaacacgc
acttccagag
9ggagaaggt
gcccaaggag
cctttetgat
cataaatctt
ctctaaagge
ctatgacatt
ctaccagctyg
agcagccaga
cgccagagat
caagtggatg
gtcetteggyg
tceccgtggag
ctgcaccaac
accaacgtrc
ggaatacttg
aagttcttgt
atgccettect

human FGFR2c (NP_000132.3)

Pro Ser

g

Thr
40

o Pro

Gly Glu

55

e ser Trp

1 Leu Ile

r Gly Leu

phe

25

LysS

Ser

Thr

Gly

Tyr
105

80
ggaggagacg
atcaagcacg
gttctcaagg
aatgtaactt
tccttteact
gcttecceag
atggtggtaa
agccageegg
tcggetgagt
ctctcttcaa
gacccaaaat
tgcttitggge
gcggtcaccyg
ctggtgtcag
cttggagect
aaccteccgag
aaccgtgttc
gccagaggcea
aatgttttgg
atcaacaata
gctccagaag
gtgttaatgt
gaactrttta
gaactgtaca
aagcagttgyg
gacctcagcece
tcttecaggag
cagtatccac

teu val

10

Ser Leu

Tyr Gln

Leu Glu

Lys Asp

75

Glu
90

Tyr

Ala Cys

ser Glu Thr Trp Tyr Phe Met val Asn val
NAI_1502193363_1_substitute Sequence

tagagttigt
tggaaaagaa
ccgeeggtgt
ttgaggacgc
ctgcatggtt
actacctgga
cagtcatect
ctgtgcacaa
ccagctcectc
cggcagacac
gggagtttcc
aagtggtcat
tggccgtgaa
agatggagat
gcacacagga
aatacctecyg
ctgaggagca
tggagtactt
taacagaaaa
tagactatta
cectgtttga
gggagatctt
agctgctgaa
tgatgatgag
tagaagactt
aacctctcega
atgattctgt
acataaacgg

val val Thr

val Glu Asp

30

ITe sSer Gln

45

val
60

Arg Cys

Gly val His

Leu Gin Ile

Ser
110

Thr Ala

Thr Asp

ctgcaaggrt
cggcagtaaa
taacaccacg
tggggaatat
gacagttctg
gatagccatt
gtgccgaatyg
gctgaccaaa
catgaactcc
ccecatgety
aagagataag
ggcggaagea
gatgttgaaa
gatgaagatg
tgggcctetc
agcccggagg
gatgacctic
ggcttcccaa
caatgtgatg
Ccaaaaagacc
tagagtatac
cactttaggg
ggaaggacac
ggactgttgg
ggatcgaatt
acagtattca
tttttctecca
cagtgttaaa

Met Ala

15

Thr Thr

Pro Glu
Leu

L.eu

Gly
80

Leu
Lys Gly
Thr

Arg

Ala Ile

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2466

Listing_2606491_1 (4)



81
115 120 125

ser Ser Gly Asp Asp Glu Asp Asp Thr Asp Gly Ala Glu Asp Phe val
130 135 140

Sser Glu Asn Ser Asn Asn Lys Arg Ala Pro Tyr Trp Thr Asn Thr Glu
145 150 155 160

Lys Met Glu Lys Arg Leu His Ala val Pro Ala Ala Asn Thr val Lys
165 170 175

pPhe Arg Cys Pro Ala Gly Gly Asn Pro Met Pro Thr Met Arg Trp Leu
180 185 190

Lys Asn Gly Lys Glu Phe Lys Gin Glu His Arg Ile Gly Gly Tyr Lys
195 200 205

val Arg Asn GIn His Trp Ser Leu Ile Met Glu Ser val val Pro Ser
210 215 220

Asp Lys Gly Asn Tyr Thr Cys val val Glu Asn Glu Tyr Gly Ser Ile
225 230 235 240

Asn His Thr Tyr His Leu Asp val val Glu Arg Ser Pro His Arg Pro
245 250 255

ITe Leu GIn Ala Gly Leu Pro Ala Asn Ala Ser Thr val val Gly Gly
260 265 270

Asp val Glu Phe val Cys Lys val Tyr Ser Asp Ala Gln Pro His Ile
275 280 285

GIn Trp Ile Lys His val Glu Lys Asn Gly Ser Lys Tyr Gly Pro Asp
290 295 300

Gly Leu Pro Tyr Leu Lys val Leu Lys Ala Ala Gly val Asn Thr Thr
305 310 315 320

Asp Lys Glu Ile Glu val Leu Tyr Ile Arg Asn val Thr Phe Glu Asp
325 330 335

Ala Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Ile Ser pPhe
340 345 350

His Ser Ala Trp Leu Thr val Leu Pro Ala Pro Gly Arg Glu Lys Glu
355 360 365

Ile Thr Ala Ser Pro Asp Tyr Leu Glu Ile Ala Ile Tyr Cys Ile Gly
370 375 380

val Phe Leu Ile Ala Cys Met val val Thr val I7e Leu Cys Arg Met
NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)



82
385 390 395 400

Lys Asn Thr Thr Lys Lys Pro Asp Phe Ser Ser Glin Pro Ala val His
405 410 415

Lys Leu Thr Lys Arg Ile Pro Leu Arg Arg Gln val Thr val ser Ala
420 425 430

Glu Ser Ser Ser Ser Met Asn Ser Asn Thr Pro Leu val Arg Ile Thr
435 440 445

Thr Arg Leu Ser Ser Thr Ala Asp Thr Pro Met Leu Ala Gly val ser
45 455 460

Glu Tyr Glu Leu Pro Glu Asp Pro Lys Trp Glu Phe Pro Arg Asp Lys
465 470 475 480

Leu Thr Leu Gly Lys Pro Leu Gly Glu Gly Cys phe Gly GIn val val
485 490 495

Met Ala Glu Ala val Gly Ile Asp Lys Asp Lys Pro Lys Glu Ala val
500 505 510

Thr val Ala val Lys Met Leu Lys Asp Asp Ala Thr Glu Lys Asp Leu
515 520 525

Ser Asp Leu val Ser Glu Met Glu Met Met Lys Met Ile Gly Lys His
530 535 540

Lys Asn ITe Ile Asn Leu Leu Gly Ala Cys Thr Gln Asp Gly Pro Leu
545 550 555 560

Tyr val ITe val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Leu
565 570 575

Arg Ala Arg Arg Pro Pro Gly Met Glu Tyr Ser Tyr Asp Ile Asn Arg
580 585 590

val pro Glu Glu Gln Met Thr Phe Lys Asp Leu val Ser Cys Thr Tyr
595 600 605

Gln Leu Ala Arg Gly Met Glu Tyr Leu Ala Ser GIn Lys Cys Ile His
610 615 620

Arg Asp Leu Ala Ala Arg Asn val Leu val Thr Glu Asn Asn val Met
625 630 635 640

Lys 1le Ala Asp pPhe Gly Leu Ala Arg Asp Ile Asn Asn Ile Asp Tyr
645 650 655

Tyr Lys Lys Thr Thr Asn Gly Arg Leu Pro val Lys Trp Met Ala Pro
: NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)



Glu

Phe

Pro

705

Arg

Arg

Leu

Tyr

Asp

785

Asp

Gly

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

Ala

Gly

Gly

Met

Asp

val

Leu

770

Thr

Pro

ser

<220>

<223>
<400>

Leu

675

val

Ile

Asp

Cys

Glu

755

Asp

Arg

Met

val

312
2421
DNA
Homo sapiens

atgggegccc
tceteggagt
ccagageccg
tgrceceecyc
ctggtgccct
cacgaggact
ttcagtgtgc
gctgaggaca
aagaagctgce
aaccccactc
attggaggca
tcggaccgeg
tacacgcetgg
gccaaccaga
gcacagcccc
gacggcacac

660

Phe

Leu

Pro

Lys

Trp

Asp

Leu

Ser

Pro

Lys
820

ctgcctgoge
ccttggggac
gccagcagga
€cgggggtag
cggagegtgt
ccggggecta
gggtgacaga
caggtgtgga
tggccgtgec
cctecatete
tcaagctgceg
gcaactacac
acgtgctgga
cggcggtget
acatccagty
cctacgttac

Asp

Met

val

Pro

725

His

Leu

Ser

Ser

Tyr

805

Thr

Arg

Trp

Glu

710

Ala

Ala

Asp

Gln

Cys

790

Glu

vai

Glu

695

Glu

AsShH

vail

Arg

Pro

775

ser

Pro

Tyr

680

Ile

Leu

cys

Pro

Ile

760

Leu

Ser

cys

human FGFR3c (NM_000142.4)

312
cctegegetce
ggagcagege
gcagttggtc
tTcccatggygy
cctggtygggg
cagctgecgg
cgctccatec
cacaggggcc
ggccgecaac
ctggctgaag
gcatcagcag
ctgcgtegtg
gcgeteccecy
gggcagegac
gctcaageac
cgtgctcaag

665

Thr

Phe

Phe

Thr

Ser

745

Leu

Glu

Gly

Leu

His

Thr

LYS

Asn

730

Gln

Thr

Gln

Asp

Pro
810

83

Glin

Leu

Leu

715

Glu

Arg

Leu

Tyr

Asp

Gln

tgcgtggccy
gtegtggggc
ttcggcageg
cccactgtet
ccecagegyce
cagcggctca
tcgggagatg
ccttactgga
accgtceget
aacggcaggg
tggagcctgg
gagaacaagt
caccggececa
gtggagttcc
gtggaggtga
acggegggcyg
NAI_1502193363_1_Substitute Sequence Listing_2606491.1 (4)

Ser Asp
685

Gly Gly
Leu Lys
Leu Tyr
Pro Thr
Thr Thr

765

Ser Pro
780

ser val

Tyr Pro

670

val

Ser

Glu

Met

Phe

750

Asn

Ser

Phe

His

tggccategt
gagcggcaga
gggatgcetgt
gggtcaagga
tgcaggtgct
cgcagcgegt
acgaagacgg
cacggeccga
tccgetgece
agttccgegyg
tcatggaaag
ttggcagecat
tecetgeagge
actgcaaggt
atggcagcaa
ctaacaccac

Trp

Pro

Gly

Met

735

Lys

Glu

Tyr

Ser

Ile
815

sSer

Tyr

His

720

Met

Glin

Glu

Pro

pPro

800

Asn

ggeccggegec
agtcccggge
ggagctgagce
tggcacaggg
gaatgcctec
actgtgecac
ggaggacgag
gcggatggac
agccgetgge
cgagcaccge
cgtggtgccc
ccggcagacy
ggggctgeeg
gtacagtgac

ggtaggcccy
cgacaaggag

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



ctagaggttc
gcgggeaatt
gaggagctog
gtgggcettct
ccecccaaga
cgacaggtot
gcaaggctgt
geegacceca
ggctgeticg
aagcctgteca
gacctggtgt
ctgctgggcy
ggtaacctgce
acctgceaagce
gtggcecagg
cgcaatgtgce
gacgtgcaca
atggcgceetg
ggggtectge
gaggagctct
_ cacgacctgt
ttcaagcagc
ctggacctgt
agctectcag
agtgggggcet

<210> 313
<211> 806
<212> PRT

<213>

<220>
<223>

<400>
Met G1y
1

Ala

val aAla Gly

Gly Arg

val
50

l.eu

Gly
65

Gly
Leu val
Leu Asn
Thr

Leu

Pro Ser

Ala
35

phe
Gly
Pro

Ala

Gln
115

tctecttgea
ctattoggtt
tggaggctga
tcctgttcat
aaggectggg
ccetggagtc
cctcagggga
aatgggagct
gccaggtggt
ccgtageegt
ctgagatgga
cctgecacgca
gggagtttct
cgcecgagga
gcatggagta
tggtgaccga
acctcgacta
aggccttgtt
tctgggagat
tcaagctget
acatgatcat
tggtggagga
cggegecttt
gggacgactc

cgcggacgtg a

Momo sapiens

caacgtcacc
ttctecatcac
cgagdgcgggce
cctggtggtg
ctcceccacc
caacgcgtcc
gggccccacg
gtctcgggcec
catggcggag
gaagatgctg
gatgatgaag
gggcgggecc
gcgggegeag
gcagctcacc
cttggcctcec
ggacaacgtg
ctacaagaag
tgaccgagtc
cttcacgetyg
gaaggagggc
gcgggagtgce
cctggaccgt
cgagcagtac
cgtgtttgcec

human FGFR3¢ (NP_000133.1)
313

84
tttgaggacy
tctgegtgye
agtgtgtatg
gcggctrgtga
gtgcacaaga
atgagctcca
ctggccaatg
cggctgacce
gccatcggca
aaagacgatg
atgatcggga
ctgtacgtge
cggeeeeegy
ttcaaggacc
cagaagtgca
atgaagatcg
acaaccaacg
tacactcacc
gggggctccc
caccgceatgg
tggcatgeeg
gtccttaccy
tcececgggty
cacgacctge

ccggggagta
tggtggtgct
caggcatcct
cgetctgecy
tctecegett
acacaccact
tctccgaget
tgggcaagcc
ttgacaagga
ccactgacaa
aacacaaaaa
tggtggagta
gcctggacta
tggtgtcctg
tccacaggga
cagacttcgg
gceggetgec
agagtgacgt
cgtaccccgy
acaagcecge
cgcectecca
tgacgtceac
gccaggacac
tgcececcgge

cacctgectg
gccageegag
cagctacggg
cctgegcage
ccegetcaag
ggtgcgeatc
cgagctgect
ccttggggag
ccgggecgec
ggacctgtcg
catcatcaac
cgcggccaag
ctecttcgac
tgcctaccag
cctggetgee
getggeecgg
cgtgaagtgg
ctggtccttt
catccctgtyg
caactgcaca
gaggcceacc
cgacgagtac
cceccagetcec
ceceacceage

Pro Ala Cys Ala Leu Ala
5

Ala

20

Ala

Ggly

Pro

Ser

Ser

100

Arg

Ser

Glu

Ser

Met

Glu

85

His

val

Ser

val

Gly

Gly

70

Arg

Glu

l.eu

Glu

Pro

ASp

55

Pro

val

ASP

cys

Ser

Gly

40

Ala

Thr

Leu

ser

His
120

Leu
25

Pro
val
val
val
Gly
105

phe

Leu
10

Gly
Glu
Glu
Trp
Gly
90

Ala

Ser

Cys

Thr

Pro

lL.eu

val

75

Pro

Tyr

val

val

Glu

Gly

ser

60

Lys

Glin

Ser

Arg

Ser Gly Asp Asp Glu Asp Gly Glu Asp Glu
NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)

Ala

GIn

Gln

45

Cys

Asp

Arg

Cys

val
125

val

Arg

30

Gln

Prao

Gly

Leu

Arg

110

Thr

Ala

15

val

Glu

Pro

Thr

Glin

95

GlIn

Asp

Ile

val

Gin

Pro

Gly

80

val

Arg

Ala

Ala Glu Asp Thr

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2421



85
130 135 140

Gly val Asp Thr Gly Ala Pro Tyr Trp Thr Arg Pro Glu Arg Met Asp
145 150 155 160

Lys Lys Leu Leu Ala val Pro Ala Ala Asn Thr val Arg Phe Arg Cys
165 170 175

Pro Ala Ala Gly Asn Pro Thr Pro Ser Ile Ser Trp Leu Lys Asn Gly
180 185 180

Arg Glu Phe Arg Gly Glu His Arg Ile Gly Gly Ile Lys Leu Arg His
195 200 205

GIn GIn Trp Ser Leu val Met Glu Ser val val Pro Ser Asp Arg Gly
210 215 220

Asn Tyr Thr Cys val val Glu Asn Lys pPhe Gly Ser Ile Arg Gin Thr
225 230 235 240

Tyr Thr Leu Asp val Leu Glu Arg Ser Pro His Arg Pro Ile Leu Gln
245 250 255

Ala Gly Leu Pro Ala Asn GIn Thr Ala val Leu Gly Ser Asp val Glu
260 265 270

Phe His Cys Lys val Tyr Ser Asp Ala GIn Pro His Ile GIn Trp Leu
275 280 285

Lys His val Glu val Asn Gly Ser Lys val Gly Pro Asp Gly Thr Pro
290 295 300

Tyr val Thr val Leu Lys Thr Ala Gly Ala Asn Thr Thr Asp Lys Glu
305 310 315 320

Leu Glu val Leu Ser Leu His Asn val Thr Phe Glu Asp Ala Gly Glu
325 330 335

Tyr Thr ¢ys Leu Ala Gly Asn Ser Ile Gly Phe Ser His His Ser Ala
340 345 350

Trp Leu val val Leu Pro Ala Glu Glu Glu Leu val Glu Ala Asp Glu
355 360 365

Ala Gly ser val Tyr Ala Gly Ile Leu Ser Tyr Gly val Gly Phe Phe
370 375 380

Leu Phe Ile Leu val val Ala Aala val Thr Leu Cys Arg Leu Arg Ser
385 390 395 400

Pro Pro tys Lys Gly Leu Gly Ser Pro Thr val His Lys Ile Ser Arg
NAI_1502193363_1_substitute Sequence Listing.2606491_1 (4)



86
405 410 415

Phe Pro Leu Lys Arg GlIn val Ser Leu Glu Ser Asn Ala Ser Met Ser
420 425 430

Ser Asn Thr Pro Leu val Arg Ile Ala Arg Leu Ser Ser Gly Glu Gly
435 440 445

Pro Thr Leu Ala Asn val Ser Glu Leu Glu Leu Pro Ala Asp Pro Lys
450 455 460

Trp Glu Leu Ser Arg Ala Arg Leu Thr Leu Gly Lys Pro Leu Gly Glu
465 470 475 480

Gly Cys pPhe Gly GlIn val val Met Ala Glu Ala Ile Gly Ile Asp Lys
485 490 495

Asp Arg Ala Ala Lys Pro val Thr val Ala val Lys Met Leu Lys Asp
500 505 510

Asp Ala Thr Asp Lys Asp Leu Ser Asp Leu val Ser Glu Met Glu Met
515 520 525

Met Lys Met Ile Gly Lys His Lys Asn Ile ITe Asn Leu Leu Gly Ala
530 535 540

Cys Thr GIn Gly Gly Pro Leu Tyr val Lteu val Glu Tyr Ala Ala Lys
545 550 555 560

Gly Asn Leu Arg Glu Phe Leu Arg Ala Arg Arg Pro Pro Gly Leu Asp
565 570 575

Tyr Ser Phe Asp Thr Cys Lys Pro Pro Glu Glu GIn Leu Thr Phe Lys
580 585 590

Asp Leu val ser Cys Ala Tyr GIn val Ala Arg Gly Met Glu Tyr Leu
595 600 605

Ala Ser GIn Lys Cys Ile His Arg Asp Leu Ala Ala Arg Asn val Leu
610 615 620

val Thr Glu Asp Asn val Met Lys Ile Ala Asp Phe Gly Leu Ala Arg
625 630 635 640

Asp val His Asn Leu Asp Tyr Tyr Lys Lys Thr Thr Asn Gly Arg Leu
645 650 655

pPro val Lys Trp Met Ala Pro Glu Ala Leu Phe Asp Arg val Tyr Thr
660 665 670

His Gln Ser Asp val Trp Ser Phe Gly val Leu Leu Trp Glu Ile Phe
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His

Gin

Thr

Gln

Asp
785

Leu

690

t.eu

Asp

Arg

val

Tyr

770

Asp

675

Gly

teu

Leu

Pro

Thr

755

Ser

Ser

Gly

Lys

Tyr

Thr

740

ser

Pro

val

Ser

Glu

MetL

725

Phe

Thr

Gly

Phe

Pro

Gly

710

Ile

Lys

Asp

Gly

Ala
790

Tyr

695

His

Met

GlIn

Glu

Gln

775

His

680

Pro

Arg

Arg

Leu

Tyr

760

Asp

Asp

Gly

Met

Glu

val

745

Leu

Thr

L.eu

87

Ile Pro

Asp Lys

715

Trp
730

Glu Asp

Asp Leu
ser

Pro

Pro
795

Leu

val

700

Pro

His

Leu

ser

Ser

780

Pro

685

Glu

Ala

Ala

Asp

Ala

765

Ser

Ala

Glu

Asn

Ala

Arg

750

Pro

ser

Pro

Leu

cys

Pro

735

val

Phe

Ser

Pro

Phe

Thr

720

Ser

Leu

Glu

Gly

ser
800

Ser Gly Gly

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

<220>
<223>

314
2409
DNA
Homo

<400> 314
atgcggetge
tcectyggagg
caagagcagyg
gagcgtggtg
ggctggagog
tgcetggeac
ttgacctcea
agttaccccc
gcagtacctg
accatccget
cggctgegec
acatacacct
gtgctggage
gccgtggtygg
atccagtgge
tatgtgcaag
cggaacgtgt
ctctectacc
gcagcgeecy
gctgtgetce
cgeeegececg
gagtcaggcet
agcggeeccg
gagttccecee

Ser

sapiens

tgctggecct
cctctgagga
agctgacagt
gccactggta
gccgcectaga
gaggctccat
gcaacgatga
agcaagcacc
cggggaacac
ggcttaagga
atcagcactyg
gcctggtaga
ggtccccgcea
gcagcgacgt
tgaagcacat
tcctaaagac
cagccgagga
agtctgecetg
aggccaggta
tgctgctggc
ccactgtgea
cttcecggeaa
cettgetegc

gggacaggct

Be

human FGFR4 (NM_002011.4)

gttgggggtc
agtggagctt
agcccttggg
caaggagggc
gattgccagce
gatcgtcctg
tgaggacccec
ctactggaca
cgtcaagttc
tggacaggcc
gagtctegty
gaacgctgtg
ccggeccatc
ggagctgetg
cgtcatcaac
tgcagacatc
cgcaggegag
gctcacggtyg
tacggacatc
cgggctgtat
gaagctctec
gtcaagctca
cggcctegty
ggtgcttggg

ctgctgagtyg
gagcecctgee
cagectgtge
agtcgcctgg
ttcetacctg
cagaatctca
aagtcccata
caccccecage
cgctgtccag
tttcatgggg
atggagagcyg
ggcagcatcc
ctgcaggecg
tgcaaggtgt
ggcagcagcet
aatagctcag
tacacctgec
ctgccagagg
atcctgtacy
cgagggcagg
cgctteecte
tcecetggtac
agtctagatc
aagcccctag

tgcetgggec
tggctcccag
gtctgtgety
cacctgetgg
aggatgctgg
ccttgattac
gggacccectc
gcatggagaa
ctgcaggcaa
agaaccgceat
tggtgcccte
gctataacta
ggctceccegge
acagcgatgc
tcggagecga
aggtggaggt
tcgcaggeaa
aggaccccac
cgtcgggec
cgeteccacgg
tggcccgaca
gaggcgtgeg
tacctcetcga

gcgagggctyg

tccagtettg
cctggagceag
tgggcggget
ccgtgtacgg
ccgetaccetce
aggtgactcc
gaataggcac
gaaactgcat
cceeacgeec
tggaggcatt
ggaccgegge
cctgctagat
caacaccaca
ccageeecac
cggtttecce
cctgtacctg
ttccategge
atggaccgca
ccrggecty
ccggcaccee
gttcteectg
teteteectee
cccactatgg
ctttggecag
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120
180
240
300
360
420
480
540
600
660
720
780
840
900
360
1020
1080
1140
1200
1260
1320
1380
1440

4)



gtagtacgty
gcegtcaaga
atggaggtga
acccaggaag
ttcetgeggg
gaggggccgc
cagtatctgg
actgaggaca
gactactata
Ttgtttgacc
gagatcttca
ctgectgeggg
ctgatgegty
gaggcgctgg
ttcggacect
gtcttcagec
cagacatga

<210> 315
<211> 802
<212> PRT
<213> Homo

<220>

<223> human

<400> 315

Met Arg Leu
1

Pro pro val

Cys Leu

35

Gly
50

Leu

His
65

Trp

Gly Trp

Gly Arg

Leuy Thr

pPro

Asp
130

Gln ala

145

Ala val

cagaggeett
tgctcaaaga
tgaagctgat
ggcccctgta
cceggegece
tctecttece
agtcccggaa
atgtgatgaa
agaaaaccag
gggtgtacac

agggacatcg
agtgctggea
acaaggtcct
atteccceecte
acgacccect

Ala

GlIn

Tyr

Arg

Tyr

Leu

115

Lys

Pro

tggcatgogac
caacgcctct
cggecgacac
cgtgatcgty
cccaggecce
agtcctggtce
gtgtatccac
gattgctgac
caacggcecege
acaccagagt
ctcececgtat
gatggaccga
cgcagcgece
gctggeegtc
tggtggggac
gcecattggga

ccctcggggag

sapiens
FGFR4 (NP_002002.3)

Leu Leu Ala Leu Leu
5

Leu Glu Ala

20

Ser Leu

Gln
40

Pro Ser teu Glu

Leu
55

Pro val Arg Cys

Glu Gly ser

70

Lys Arg

Gly Arg Leu Glu Ile

85

Leu Leu Ala

100

Cys Arg

Ile Thr Ser

120

Gly Asp

Ser His Arg Asp Pro

135

Thr His Pro

150

Tyr Trp

Gly

Ser

25

Gln

cys

Leu

Ala

Gly

Leu

Ser

Gln

88
cergeecegge
gacaaggacc
aagaacatca
gagtgcgeeg
gacctcagec
tcctgegect
cgggacctgg
tttgggctgg
ctgcectgtga
gacgtgtggt
cctggeatec
cccccacact
tcccagaggce
tctgaggagt
gccagcagea
tccagetect

val
10

Leu

Glu Glu

Glu Glin

Gly Arg

Ala pPro

75

Ser Phe

90

Ser Met

Thr Ser

Asn Arg

Arg Met

155

Pro Ala Gly Asn Thr val Lys Phe Arg Cys

ctgaccaagce
tggccgacct
fTcaacctget
ccaagggaaa
ccgacggtcec
accaggtgygc
ctgcccgeaa
cccgegocgt
agtggatgge
cttttgggat
cggtggagga
gccececaga
ctaccttcaa
acctcgacct
cctgetecte
tcececttegg

Leu Ser

val Glu

30

Glu Leu

45

Ala Glu

60

Ala Gly

teu Pro

Ile val

Ser Asn

125

His
140

Ser

Glu Lys

val

Leu

Thr

Arg

Arg

Glu

Leu

110

ASD

Tyr

Lys

cagcactgty
ggtctcggag
tggtgtctge
cctgegagag
tcggagcagt
ccgaggeatg
tgtgctggty
ccaccacatt
gcccgaggcec
cctyctatgg
gctgtteteg
gctgtacggg
gcagctggty
ccgcetgace
cagcgattet

gtctggggty

Pro
15

Gly

Glu pPro

val Ala

Gly Gly

val Arg

80

Asp Ala

95

GlIn Asn

Asp Glu
Gln

Pro

His
160

Leu

Pro Ala Ala Gly

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2409
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89
165 170 175

Asn Pro Thr Pro Thr Ile Arg Trp Leu Lys Asp Gly GIn Ala Phe His
180 185 190

Gly Glu Asn Arg 1le Gly Gly Ile Arg Leu Arg His Gln His Trp Ser
195 200 205

Leu val Met Glu Ser val val Pro Ser Asp Arg Gly Thr Tyr Thr Cys
210 215 220

Leu val Glu Asn Ala val Gly Ser Ile Arg Tyr Asn Tyr Leu Leu Asp
225 230 235 240

val Leu Glu Arg Ser Pro His Arg Pro Ile Leu GIn Ala Gly Leu Pro
245 250 255

Ala Asn Thr Thr Ala val val Gly Ser Asp val Glu Leu Leu Cys Lys
260 265 270

val Tyr Ser Asp Ala Gln Pro His Ile GIn Trp Leu Lys His Ile val
275 280 285

ITe Asn Gly Ser ser phe Gly Ala Asp Gly Phe Pro Tyr val Gln val
290 295 300

Leu Lys Thr Ala Asp Ile Asn Ser Ser Glu val Glu val Leu Tyr Leu
305 310 315 320

Arg Asn val Ser Ala Glu Asp Ala Gly Glu Tyr Thr Cys Leu Ala Gly
325 330 335

Asn Ser ITe Gly Leu Ser Tyr GIn Ser Ala Trp Leu Thr val Leu Pro
340 345 350

Glu Glu Asp Pro Thr Trp Thr Ala Ala Ala Pro Glu Ala Arg Tyr Thr
355 360 365

Asp Ile Ile Leu Tyr Ala Ser Gly Ser Leu Ala Leu Ala val Leu Leu
370 375 380

Leu Leu Ala Gly Leu Tyr Arg Gly GIn Ala Leu His Gly Arg His Pro
385 390 395 400

Arg Pro Pro Ala Thr val GIn Lys Leu Ser Arg Phe Pro Leu Ala Arg
405 410 415

GIn Phe ser Leu Glu Ser Gly Ser Ser Gly Lys Ser Ser Ser Ser Leu
420 425 430

val Arg Gly val Arg Leu Ser Ser Ser Gly Pro Ala Leu Leu Ala Gly
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20
435 440 445

Leu val Ser Leu Asp Leu Pro Leu Asp Pro Leu Trp Glu Phe Pro Arg
450 455 460

Asp Arg Leu val Leu Gly Lys Pro Leu Gly Glu Gly Cys pPhe Gly Gln
465 470 475 480

val val Arg Ala Glu Ala Phe Gly Met Asp Pro Ala Arg Pro Asp GlIn
485 490 495

Ala ser Thr val Ala val Lys Met Leu Lys Asp Asn Ala Ser Asp Lys
500 505 510

Asp Leuy Ala Asp Leu val Ser GFu Met Glu val Met Lys Leu Ile Gly
515 520 525

Arg His Lys Asn Ile Ile Asn Leu teu Gly val Cys Thr GIn Glu Gly
530 535 540

pPro Leu Tyr val ITe val Glu Cys Ala Ala Lys Gly Asn Leu Arg Glu
545 550 555 560

Phe Leu Arg Ala Arg Arg Pro Pro Gly Pro Asp Leu Ser Pro Asp Gly
565 570 575

Pro Arg Ser Ser Glu Gly Pro teu Ser Phe Pro val Leu val Ser Cys
580 585 590

Ala Tyr GIn val Ala Arg Gly Met Gln Tyr Leu Glu Ser Arg Lys Cys
595 600 605

1le His Arg Asp Leu Ala Ala Arg Asn val Leu val Thr Glu Asp Asnh
610 615 620

val Met Lys Ile Ala Asp Phe Gly Leu Ala Arg Gly val His His Ile
625 630 635 640

Asp Tyr Tyr Lys Lys Thr Ser Asn Gly Arg Leu Pro val Lys Trp Met

Ala Pro Glu Ala Leu Phe Asp Arg val Tyr Thr His GIn Ser Asp val
660 665 670

Trp Ser Phe Gly Ile Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser
675 680 685

Pro Tyr Pro Gly Ite Pro val Glu Glu teu Phe Ser Leu Leu Arg Glu
690 695 700

Gly His Arg Met Asp Arg Pro Pro His Cys Pro Pro Glu Leu Tyr Gly
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705 710 715 720

Leu Met Arg Glu Cys Trp His Ala Ala Pro Ser Glin Arg Pro Thr phe
725 730 735

Lys GIn Leu val Glu Ala Leu Asp Lys val Leu Leu Ala val ser Glu
740 745 750

Glu Tyr Leu Asp Leu Arg Leu Thr Phe Gly Pro Tyr Ser Pro Ser Gly
755 760 765

Gly Asp Ala Ser Ser Thr Cys Ser Ser Ser Asp Ser val Phe Ser His
770 775 780

Asp Pro Leu Pro Leu Gly Ser Ser Ser Phe Pro Phe Gly Ser Gly val
785 790 795 800

Gin Thr

<210> 316

<211> 330

<212> PRT

<213> Artificial sequence

<220>
<223> human IgGl Fc with two amino acid changes to alanine

<400> 316

A%a ser Thr Lys Géy pro Ser val pPhe 550 Leu Ala Pro Ser igr Lys

ser Thr ser géy Gly Thr Ala Ala %gu Gly Cys Leu val §gs Asp Tyr

Phe pro ggu Pro val Thr val Zgr Trp Asn Ser Gly zga teu Thr Ser

Gly ¥81 His Thr phe pro éga val Leu GIn ser %Sr Gly Leu Tyr Ser

Leu ser Ser val val Thr val Pro Ser Ser Ser teu Gly Thr GIn Thr

65 70 75 80

Tyr Ile Cys Asn ¥§1 Ash His Lys Pro ggr Asn Thr Lys val Sgp Lys

Lys val Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys

100 105 110
Pro Ala Pro Ala Leu Ala Gly Gly Pro Ser val Phe Leu Phe Pro Pro
115 120 125
Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr pPro Glu val Thr Cys
130 135 140

val val val Asp val ser His Glu Asp Pro Glu val Lys Phe Asn Trp

i45 150 155 160

Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu
165 170 175

Glu GIn Tyr Asn Ser Thr Tyr Arg val val Ser val Leu Thr val Leu

180 185 190
His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
195 200 205
Lys Ala Leu Pro Ala pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly
210 215 220

Gin Pro Arg Glu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu

225 230 235 240

Met Thr Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr
245 250 255
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92

Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly GlIn Pro Glu Asn

260 265 270
Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe
275 280 285
Leu Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn

290 295 300
val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr
305 310 315 320
GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys

325 330

<210> 317
<211> 472
<212> PRT
<213> Artificial Sequence

<220>
<223> Humanized 5H23-vH3-human IgGl (E233A)(L235A)

<400> 317
Met Asp Met Arg val Pro Ala Gin Leu Lgu Gly Leu Leu Leu Leu Trp
1 5 1 15

Leu Arg Gly Ala Arg Cys Gln val ggn Leu GIn GIn ser Ggy Ala Glu
20 3

val Lys Lgs Pro Gly Ala Ser Zg? Lys val ser Cys zgs Ala Ser Gly
3

Tyr Thr Phe Thr Ser Tyr Asp Ile Asn Trp val arg GIn Ala Pro Gly
55

Gln Gly Leu Glu Trp Ile Gly Trp Ile Tyr Pro Gly Asp Gly Ser Thr
65 70 75 80

Lys Tyr Asn Glu Egs Phe Lys Gly Lys gga Thr Ile Thr Arg gsp Thr
5

Ser Ala Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp
100 105 110

Thr Ala val Tyr pPhe Cys Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser
115 120 125

Phe Ala Tyr Trp Gly GIn Gly Thr Leu val Thr val Ser Ser Ala Ser
130 135 140

Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr
145 150 155 160

Ser Gly Gly Thr Ala Ala teu Gly Cys Leu val Lys Asp Tyr Phe Pro
165 170 175

Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr ser Gly val
180 185 190
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His Thr Phe Pro Ala val teu GIn Ser Ser Gly Leu Tyr Ser Leu Ser
195 200 205

ser val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile
210 215 220

Cys Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Lys val
225 230 235 240

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
245 250 255

pro Ala Leu Ala Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro
260 265 270

Lys Asp Thr Leu Met Ile Ser Arg Thr pPro Glu val Thr Cys val val
275 280 285

val Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val
290 295 300

Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
305 310 315 320

Tyr Asn Ser Thr Tyr Arg val val Ser val teu Thr val Leu His GlIn
325 330 335

Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Ltys Ala
340 345 350

Leu Pro Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro

Ta
55 360 365

w I

Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr
370 375 380

Lys Asn Gin val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser
385 390 395 400

Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
405 410 415

Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
420 425 430

Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gln Gin Gly Asn val phe
435 440 445

ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIln Lys
450 455 460
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94

Ser Leu Ser Leu Ser Pro Gly Lys

465 470
<210> 318
<211> 107
<212> PRT .
<213> Homo sapiens
<220>
<223> Human kappa constant region of Tight chain
<400> 318
Arg Thr val Ala A;a Pro Ser val Phe gge Phe Pro Pro Ser Asp Glu
1 15
Gin Leu Lys ggr Gly Thr Ala ser val val Cys Leu Leu Ash Asn Phe
25 30
Tyr Pro Arg Glu Ala Lys val ggn Trp Lys val Asp Asn Ala Leu Glin
35 45
ser Gly Asn Ser GIn Glu Sgr val Thr Glu Gln gsp Ser Lys Asp Ser
50 5 : 0
Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu
65 70 75 80
Lys His Lys val ggr Ala Cys Glu val ggr His Gln Gly Leu Sgr Ser
Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
100 105
<210> 319
<211> 240
<212> PRT |
<213> Artificial Sequence
<220> _
<223> humanized 5H23-viL2-human kappa constant region of light
chain
<400> 319

Met Asp Met Arg ga? Pro Ala Glin Leu Lgu Gly Leu Leu Leu Egu Trp
1 1

Leu Arg Gly %éa Arg Cys Asp Ile ga? Met Thr GlIn Ser Pro Asp Ser
5 30

Lteu Ala val Ser Leu Gly Glu 259 Ala Thr Ile Asn Cys Arg Ala Ser
35 45

Lys Ser val Ser Thr Ser ggy Tyr val Tyr Met His Trp Tyr GIn Gln
50 60

Lys Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr Leu Ala Ser Tyr Leu
65 70 75 80

Glu ser Gly val ggo Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
90 95

Phe Thr Leu Thr Ile Ser Ser val GIn Ala Glu Asp val Ala val Tyr
100 105 110
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85
Tyr Cys GIn His Ser Arg Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr
115 120 125

tys Leu Glu Ile Lys Arg Thr val Ala Ala Pro Ser val phe Ile phe
130 135 140

Pro Pro Ser Asp Glu Gin teu bys Ser Gly Thr ala Ser val val Cys
145 150 155 160

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys val
165 170 175

Asp Asn Ala Leu GIn Ser Gly Asn Ser GIn Glu Ser val Thr Glu Gln
180 185 150

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser
195 200 205

Lys Ala Asp Tyr Glu Lys His Lys val Tyr Ala C

ys Glu val Thr His
210 215 220

Gln Gly Leu Ser Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230 235 240
<210> 320
<211> 120
<212> PRT
<213> Artificial sequence
<220>
<223> VH7
<400> 320
Gin val GlIn Leu val GIn ser Gly Ala %gu val Lys Lys Pro ggy Ser
1 5
Ser val Lys g81 Ser Cys Lys Ala ;gr Gly Tyr Thr Phe Thr Ser Tyr
30
Asp Ile Asn Trp val Arg GIn ﬁga pro Gly Gin Gly hgu Glu Trp Ile
35
Gly Trp Ile Tyr Pro Gly Agp Gly ser Thr Lys Eyr Asn Glu Lys pPhe
50 5 0
Lys Gly Arg Ala Thr Leu Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ger Leu Arg Ser Glu ggp Thr Ala val Tyr ;§r Cys
5
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val ser ser
115 120
<210> 321
<211> 120
<212> PRT
<213> artificial sequence
<220>
<223> vH8
<400> 321
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Gln val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser

ser val Lys XST Ser Cys Lys Ala ;gr Gly Tyr Thr Phe ggr ser Tyr
Asp Ile Asn Trp val Arg Gln ﬁga pro Gly Gln Gly kgu Glu Trp Iie
35
Gly ggp Ile Tyr Pro Gly égp Gly ser Thr Lys Tyr Asn Gliu Lys Phe
60
Lys Gly Arg Ala Thr Leu Thr Ala Asp Lys Ser Thr Arg Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Arg Ser Glu ggp Thr Ala val Tyr Tyr Cys
95
Ala Arg ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val ser ser
115 120

<210> 322
<211> 120
<212> PRT
<213> Artificial Sequence

<220>
<223> VH9

<400> 322
Gln val GIn Leu val GIn ser Gly Ala ggu val Lys Lys Pro gWy ser
5 5
ser val Lys gg% Ser Cys Lys Ala ggr Gly Tyr Thr Phe Thr Ser Tyr
30
Asp Ile an Trp val Arg Gln ﬁéa pro Gly GIn Gly zgu Glu Trp 1le
Gly ggp Ile Tyr Pro Gly ggp Gly ser Thr Lys Tyr Asn Glu Lys phe
60
Lys Gly Arg Ala Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ger Leu Arg Ser Glu Sgp Thr Ala val Tyr g§r Cys
5
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr teu val Thr val ser Ser
115 120

<210> 323
<211> 120
<212> PRT
<213> Artificial sequence

<220>
<223> 5H23v1-3

<400> 323
Gln val GIn Leu val GIn Ser Gly ala %gu val Lys Lys Pro %Ey Ala
1 5
Ser val Lys ¥81 Ser Cys Lys Ala sgr Gly Tyr Thr Phe Thr Ser Tyr
2 30
Asp Ile Asn Trp val Arg GIn ﬁéa pro Gly GIn Arg Leu Glu Trp Met
35 45
Gly Egp Ite Tyr Pro Gly Agp Gly ser Thr Lys Tyr Asn Glu Lys Phe
5 60

Lys Gly Arg val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr

65 70 75 80

Met Glu Leu Ser %er Leu Arg Ser Glu ggp Thr Ala val Tyr Tyr Cys

5 95

Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser pPhe Ala Tyr Trp Gly Gin

100 105 110
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Gly Thr Leu val Thr val ser Ser
115

120
<210> 324
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> 5H23v1-46
<400> 324
GIn val GIn Leu val GlIn ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15
ser val Lys gg? Ser Cys Lys Ala ;gr Gly Tyr Thr phe Thr Ser Tyr
30
Asp Ile ggn Trp val Arg Gln zga Pro Gly GlIn Gly Leu Glu Trp Met
45
Gly Trp Ile Tyr Pro Gly ggp Gty Ser Thr Lys Tyr Asn Glu Lys Phe
50 60
Lys Gly Arg val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Arg Ser Glu ggp Thr Ala val Tyr Tyr Cys
95
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val ser Ser
115 120
<210> 325
<211> 111
<212> PRT
<213> Artificial Seguence
<220>
<223> vL4
<400> 325
Asp 1le val Leu T?r Gln Ser Pro Asp igr Leu Ala val Ser Leu Gly
1 15
Glu Arg Ala ggr ITe Asn Cys Arg éga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr ggl Tyr Met His Trp ﬁgn Gln GIn Lys Pro Gly GIn Pro Pro
45
Lys Ley Leu Ile Tyr Leu éga Ser Tyr Leu Glu Ser Gly val Pro Asp
50 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu Gln Ala ggu Asp val Ala val ggr Tyr Cys Gln His Ser Arg
95
Asp Leu Thr Phe Pro phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105 110
<210> 326
<211> 111
<212> PRT
<213> artificial sequence
<220>
<223> vL5
<400> 326
Asp Ile val Met Tgr Gln Ser Pro Asp igr Leu Ala val Ser Leu Gly
1 15

Glu Arg Ala Thr Ile Asn Cys Arg Ala Ser Lys Ser val Ser Thr Ser
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Gly Ty
l.e
50
Ph

Lys

Arg
65
Ser tLe

Asp Le

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

<220>
<223>

<400>
Asp I
1

Asp Ar
Gly
e

50
Ph

Lys

Arg
65
ser Le

Asp

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

<220>
<223>

<400>
Asp Il

1
Asp

Gly

Lys

50
Arg Ph
65

Ser

AsSp

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

Tyr

Ley

Arg
Tyr

Leu

val

Leu

ol

£
val Tyr Met His
35

Leu

r Trp

Ala
55
Ser

u Ile Tyr Leu

Ser Gly
70
Asp

e Ser Gly

Glu val
85

Pro

u Gln aAla

rhe Phe

100

u Thr Gly

327

111

PRT -
Artificial Sequence

v1i-39a

327

e Gln Met Thr GIn Ser

Thr ITe Thr
20

Tyr

g val Cys

val Met His

35
Leu

Trp

Ala
55
Ser

Ile
Gly

Pro

u Tyr Leu

ser Gly
70
Asp

e Ser

Glu Phe
85

Pro

u Gln

pPhe Phe

100

Thr Gly

328

111

PRT )

Artificial Sequence

vi-39b

328

e Gln Met Thr Gln Ser

Thr 1I7e Thr
20

Tyr

val Cys

val Met His
35

Leu

Trp

Ala
55
ser

1le Tyr Leu

Gly Ser Gly
70
ASp

e Ser

Glu Phe
85

Pro

Gin Pro

rhe Phe

100

Thr Gly

329

111

PRT .

Artificial Sequence

NAI_1502193363_1_substitute Sequence

Asn
40

Ser
Gly
Ala

Gly

Pro
Arg
Tyr
40

Ser
Gly
Ala

Gln

Pro
Arg
Tyr
40

Ser
Gly
Ala

Gly

25
Glin

Tyr
Thr
val

Gly
105

Ser
Ala
25

Gln
Tyr
Thr
Thr

Gly
105

Ser
Ala
25

GlIn
Tyr
Thr
Thr

Gly
105

GIn
Leu
Asp
Tyr

90
Thr

Ser
10

Ser
Gin
Leu
Asp
Tyr
Thr

Ser
10

Ser
Gin
Leu
Asp
Tyr
Thr

98
Lys
Glu
Phe
75
TYyr

Lys

Leu
Lys
Lys
Glu
Phe
75

Tyr

Lys

Leu
Lys
Lys
Glu
Phe
75

Tyr

Lys

Pro
Ser
60

Thr
Cys

val

Ser
Ser
Pro
Ser
60

Thr
Cys

Leu

Ser
Ser
Pro
Ser
60

Thr
Cys

Leu

30
Gly Gln
45

Gly

Pro Pro

val Pro Asp

Thr Ile Ser
80

Arg

Leu

Ser
95
Lys

Gln His

Ile
110

Glu

val
15
Thr

Ala ser Gly

val ser Ser

30

Gly Lys Ala pPro

45
Gly val

Pro Ser

Thr Ile Ser
80

Arg

Leu

Ser
95
Lys

GIn His

Ile
110

Glu

val
15
Thr

Ala ser Gly

val ser ser

30

Gly Lys Ala pPro

45
Gly vai

Pro Ser

Thr Ile Ser
80

Arg

Leu

Ser
95
Lys

Gln His

e
110

Glu

Listing_2606491_1 (4)



<220>
<223>

<400>
Asp Il

1
ASp

Gly
Lys

Arg
65
ser

ASp

<210>
<21i>
<212>
<213>

<220>
<223>

<400>
Asp I

1
Asp

Gly
Lys
Arg
65

Ser

Asp

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

<220>
<223>

<400>
Asp Il
1

Asp Ar

Gly Ty
Le
50
Ph

Le

Lys

Arg
65
Ser

Asp Le

Arg
Tyr
Leu
50

Phe
Leu

Leu

Arg
Tyr
Leu
50

Phe
Leu

Leu

v1-39c¢

329

e GIn Met Thr GIn Ser

Thr Ile Thr
20

Tyr

val Cys

val His
35
Leu

Met Trp
Ala
55

Ser

Ile Tyr Leu

Ser Gly Ser Gly

70
Gln Glu Asp Phe
85

Pro

Pro

Phe Phe

160

Thr Gly

330
111
PRT
Artificial sequence

v1-39d

330

e Gin Met Thr Gin Ser

Thr Ile Thr
20

Tyr

val Cys

val His
35
Leu

Met Trp

Ala
55
Ser

Ile Tyr Leu

ser ser Gly
70

Asp

Gly

Glu Phe
85

Pro

GIn Pro

Phe Phe

100

Thr Gly

331
111
PRT
Artificial Sequence

vl-39e

331

e Gin Leu Thr GIn Ser

5
Thr Ile Thr
20

Tyr

g val

r

Cys
val His
35

Leu

Met Trp

Ala
55
Ser

u ITe Tyr Leu

e Ser Gly Gly

70
Asp

Ser

Glu Phe
85

Pro

u Gln Pro

Phe Phe

100

u Thr Gly

Pro
Arg
Asn
40

Ser
Gly
Ala

Gly

Pro
Arg
Tyr
40

Ser
Gly
Ala

Gly

Pro
Arg
Tyr
40

Ser
Gly
Ala

Gly

Ser
Ala
25

Gin
Tyr
Thr
Thr

Gl

Y
105

Ser
Ala
25

Gln
Tyr
Thr
Thr

Gly
105

Ser
Ala
25

Gln
Tyr
Thy
Thr

Gly
105

Ser
10

Ser
Gin
Leu
Asp
Tyr

90
Thr

Ser
10

Ser
Gln
Ley
Asp
Tyr

S0
Thr

Ser
10

Ser
Glin
Leu
Asp
Tyr

90
Thr

99

Leu
Lys
Lys
Glu
Phe
75

Tyr

Lys

Leu
Lys
Lys
Glu
Phe
75

Tyr
LysS

Leu
Lys
Lys
Glu
phe
75

Tyr
Lys

Ser
Ser
Pro
Ser
60

Thr
Cys

Leu

Ser
ser
Pro
Ser
Thr
Cys

Leu

ser
ser
Pro
Ser
60

Thr
Cys

Leu

NAI_1502193363_1_sSubstitute Sequence

val
15
Thr

Ala Ser Gly

val ser
30

Lys

Ser

Gly Ala
45

Gly

Pro

val Pro Ser

Leu Thr Ile Ser

80
Ser Arg
95

Lys

Gln His

Ile
110

Glu

val
15
Thr

Ala ser Gly

val ser ser

30

Gly Lys Pro Pro

Gly val pro Ser

Thr Ile Ser
80

Arg

Leu

Ser
95
Lys

GIn His

Ile
110

Glu

val
15
Thr

Ala ser Gly

val Ser
30

LysS

Ser

Gly Ala
45

Gly

Pro

val Pro Ser

feuy Thr Ile ser

80

Gln His Ser Arg
95
Ite Lys

110
Listing_2606491_1 (4)
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100

<210> 332
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> v1-39f
<400> 332
Asp Ile Gin Met T?r GIn Ser Pro Ser igr Leu Ser Ala Ser val Gly
1 15
Asp Arg val ggr Ile Thr Cys Arg Ala Ser Lys Ser val Ser Thr Ser
25 30
Gly Tyr ¥§1 Tyr Met His Trp Z%r Gln GIn Lys Pro g%y Lys Pro Pro
Lys Leu Leu Ile Tyr Leu é%a Ser Tyr Leu Glu éer Gly val Pro Ser
50 O
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val Gln Pro géu Asp Phe Ala Thr ggr Tyr Cys GIn His Ser Arg
95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 333
<211> 111
<212> PRT
<213> Artificial sequence
<220>
<223> v1-39g
<400> 333
Asp Ile GIn Leu Tgr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 10 15
Asp Arg val ggr ITe Thr Cys Arg gga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr val Tyr Met His Trp Zgr GIn GlIn Lys Pro zéy Lys Pro Pro
35
Lys Eeu Leu Ile Tyr Leu ?ga Ser Tyr Leu Glu Ser Gly val Pro Ser
0 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr teu Thr Ile Ser
65 70 75 80
Ser val Gin Pro géu Asp Phe Ala Thr Tyr Tyr Cys Gln His Ser Arg
90 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 334
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> v1-39h
<400> 334
Aip ITe Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
5 10 15
Asp Arg val ggr ITe Thr Cys Arg éga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr val Tyr Met His Trp zgn Gln Gln Lys Pro 2gy Lys Pro Pro
35

L.ys Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu Ser Gly val Pro Ser
NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)
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50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val GIn Pro g]u Asp Phe Ala Thr Tyr Tyr Cys Gln His Sgr Arg
5 90

Asp Leu Thr Phe pPro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 335
<211> 111
<212> PRT
<213> Artificial Sequence
<220> )
<223> v1-39i
<400> 335
Aip Ile GIn Met Tgr Gln Ser Pro Ser Sgr Leu Ser Ala Ser Vg] Gly
- 1 1
Asp Arg val Ehr Ile Thr Cys Arg §1a Ser Lys Ser val Ser Thr Ser
G 5 30
Gly Tyr val Tyr Met His Trp Tyr GlIn GlIn Lys Pro Gly Lys Ala Pro
35 40 45
Lys Leu Leu Ile Tyr Leu gga Ser Tyr Leu Glu ggr Gly val Pro ser
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser Leu Gln Glu ggu Asp Phe Ala Thr Tyr Tyr Cys Glin His Sgr Arg
90
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 336
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> v1-39j
<400> 336
A;p Ile GIn Met T?r GIn Ser pPro Ser ggr Leu Ser Ala Ser ¥?1 Gly
Asp Arg val Thr Ile Thr Cys Arg éga Ser Lys Ser val Ser Thr Ser
20 30
Gly Tyr gg] Tyr Met His Trp Tgr GIn GIn Lys Pro Gly Lys Ala Pro
4 45
Lys Egu Leu ITe Tyr Leu Ala Ser Tyr Leu Glu ggr Gly val pro ser
55
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val GIn Glu Glu Asp Phe Ala Thr ;%r Tyr Cys Gln His Sgr Arg
85
Asp Leu Thr Phe Pro phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 337
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> v1-39k
<400> 337

NAI_1502193363_1 _Substitute Sequence Listing_2606491_1 (4)



Asp Ile GIn Met Thr GIn Ser Pro Ser Seéuiiu Ser Ala ser val Gly
Aip Arg val Thr I%e Thr Cys Arg Ala %gr Lys Ser val Ser %Er ser
Gly Tyr val %8r Met His Trp Asnh é%n GTn Lys Pro Gly Egs Pro Pro
Lys Leu EZU Ile Tyr Leu Ala ggr Tyr Leu Glu Ser é?y val Pro Sser

Arg Phe Ser Gly Ser g?y Ser Gly Thr Asp gge Thr teu Thr Ile Ser
65 0 80
ser val Gln Glu ggu Asp Phe Ala Thr g%r Tyr Cys GlIn His Ser Arg
95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 338

<211> 111

<212> PRT

<213> Artificial Sequence .

<220>
<223> v1i-391

<400> 338
Asp ITe GIn teu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 - 15
Asp Arg val ggr ITe Thr Cys Arg g;a Ser Lys Ser val ger Thr Ser
0
Gly Tyr gg? Tyr Met His Trp ﬁgn GIn GIn Lys Pro Gly Lys Pro Pro
45
Lys Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu ggr Gly val Pro ser
50 55
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val GlIn Glu géu Asp Ala Ala Thr g%r Tyr Cys Gin His Ser Arg
95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 339

<211> 111

<212> PRT |

<213> Artificial sequence

<220>
<223> v1-39m

<400> 339
Asp Ile GIn Met T?r GlIn ser Pro Ser ?Sr Leu Ser Ala ser val Gly
1 15
Asp Arg val ggr Ile Thr Cys Arg éga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr §§1 Tyr Met His Trp Tgr Gin GIn Lys Pro Gly Lys Pro Pro
4 45
Lys Leu Leu ITe Tyr Leu Ala Ser Tyr Leu Glu Ser Gly val Pro Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val Gln Glu Glu Asp Phe Ala Thr Tyr Tyr Cys Gin His Ser Arg
85 90 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 340
<211> 111

NAI_1502193363_1_Substitute Sequence Listing.2606491_1 (4)



103

<212> PRT
<213> Artificial Sequence
<220>
<223> v1-39n
<400> 340
Asp Ile GIn Met T?r GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 10 15
Asp Arg val ggr Ile Thr Cys Arg é;a Ser Lys Ser val Ser Thr Ser
30
Gly Tyr ggW Tyr Met His Trp Z%r Gin GIn Lys Pro Gly Lys Pro Pro
45
Lys LSU Leu Ile Tyr teu ?;a Ser Tyr Leu Glu Ser Gly val Pro Ser
5 60
Arg pPhe Ser Gly Ser Gly Ser Gly Thr Asp phe Thr Leu Thr ITe Ser
65 70 75 80
ser val GIn Glu g1u Asp Ala Ala Thr Tyr Tyr Cys G1n His Ser Arg
5 90 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu 1le Lys
100 105 110
<210> 341
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> vi-39%0
<4Q0> 341
Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15
Asp Arg val ggr Ile Thr Cys Arg éga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr ¥§1 Tyr Met His Trp z%r Gln GIn Lys Pro Gly Lys Pro Pro
45
Lys Lgu Leu Ile Tyr Leu ?%a Ser Tyr Leu Glu Ser Gly val Pro Ser
5 60
Arg phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
ser val Gln Pro g?u Asp Phe Ala Thr gyr Tyr Cys Gln His Ser Arg
5 0 95
Asp Leu Thr phe Pro phe Gly Gly GIn Thr Lys Lteu Glu Ile Lys
100 105 110
<210> 342
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> v1-39p
<400> 342
Asp Ile GIn Met T?r GIn Ser Pro Ser Ser Leu Ser Ala ser val Gly
1 10 15
Asp Arg val ;gr Ile Thr Cys Arg gga ser Lys Ser val Ser Thr Ser
30
Gly Tyr ggT Tyr Met His Trp Tgr GIn GIn Lys Pro Gly Lys Pro Pro
4 45
Lys Leu Leu Ile Tyr Leu ?}a Ser Tyr Leu Glu Ser Gly val pro Ser
50 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr 1le Ser
65 70 75 80

ser val GIn Glu Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His Ser Arg
NAT_1502193363_1_Substitute Sequence Listing_2606491_1 (4)
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85 90 95
Asp teu Thr pPhe Pro Phe Gly Gly GIn Thr Lys Leu Glu ITe Lys
100 105 110
<210> 343
<211> 111
<212> PRT |
<213> artificial Sequence
<220>
<223> v3-20a
<400> 343
Glu Ile val tLeu T?r Gln ser pro Ala Egr Leu Ser Leu Ser Pro Gly
1 15
Glu Arg Ala ggr Leu Ser Cys Arg ééa Ser Lys Ser val ggr Thr Ser
Gly Tyr ;g? Tyr Met His Trp Zgr GIn Gln Lys Pro G;y Gin Ala Pro
4
Arg Leu Leu Ile Tyr Leu gga ser Tyr Leu Glu ggr Gly 1le Pro Ala
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Arg Leu Glu Pro ggu Asp Phe Ala val ggr Tyr Cys GIn His ggr Arg
Asp teu Thr Phe Pro Phe Gly GIn Gly Thr Lys teu Glu Ile Lys
100 105 110
<210> 344
<211> 111
<212> PRT
<213> artificial Sequence
<220>
<223> v3-20b
<A00> 344
Giu ITe val Leu T?r GIn ser pro Ala ggr Leu Ser Leu Ser Pro Gly
1 15
Glu Arg Ala ;gr Leu Ser Cys Arg %éa Ser Lys Ser val Ser Thr Ser
30
Gly Tyr §§1 Tyr Met His Trp z%r Gln GIn Lys Pro ggy Gln Ala Pro
Arg Leu teu Ile Tyr Leu Ala Ser Tyr Leu Glu ggr Gly 1Ile pPro Ala
50 55
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr rLeu Thr Ile Ser
65 70 75 80
Arg val Glu Pro ggu Asp Phe Ala val g%r Tyr Cys Gin His Ser Arg
95
Asp Leu Thr Phe Pro phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 345
<211> 111
<212> PRT
<213> artificial Sequence
<220>
<223> v3-20c
<400> 345
Glu Ile val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 15

Glu Arg Ala ggr Leu Ser Cys Arg §§a Ser Lys Ser val Ser Thr Ser
30
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105
Gly Tyr gg1 Tyr Met His Trp Asn Gln GIn Lys Pro Gly Gln Ala Pro

40 45
Arg Leu Leu Ile Tyr Leu ?ga Ser Tyr Leu Glu ggr Gly Ile pPro Ala
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Arg Led Glu Pro ggu Asp Phe Ala val ggr Tyr Cys GIn His ger Arg
5
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 346
<211> 111
<212> PRT,
<213> artificial sequence
<220>
<223> v3-20d
<400> 346
Glu 17e val Leu T?r Gin Ser Pro Ala Tgr Leu Ser Leu Ser Pro Gly
1 1 15
Glu Arg Ala Egr Leu Ser Cys Arg gga Ser Lys Ser val Ser Thr ser
30
Gly Tyr §§1 Tyr Met His Trp Zgr GIn GIn Lys Pro Gly Gln Pro Pro
45
Arg Leu Leu Ile Tyr Leu ?Ea Ser Tyr Leu Glu Ser Gly Ile Pro Ala
50 60
Arg Phe Ser Gly Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Arg Leu Glu Pro g}u Asp pPhe Ala val T%r Tyr Cys GIn His Ser Arg
g 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys teu Glu Tle Lys
100 105 - 110
<210> 347
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> v3-20e
<400> 347
Glu 1le val Leu T?r Glin Ser Pro Ala igr Leu Ser Leu Ser Pro Gly
1 15
Glu Arg Ala ggr Ley Ser Cys Arg éga Ser Lys Ser val Ser Thr Ser
30
Gly Tyr ¥?¥ Tyr Met His Trp Zgr GIn GIn Lys Pro ggy Gln Ala pPro
Arg Leu Leu Ile Tyr Leu éga Ser Tyr Leu Glu Zgr Gly 1le pPro Ala
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile ser
65 70 75 30
Arg Leu Glu Pro ggu Asp Ala Ala val ggr Tyr Cys GIn His Ser Arg
95
Asp Leu Thr Phe Pro phe Gly Gly Gly Thr Lys Leu Glu ITe Lys
100 105 110
<210> 348
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
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<223> v3-20f

<400> 348
Glu Tle val Leu Tgr Gin Ser Pro Ala Thr Leu Ser Leu Ser igo Gly
1 10
Glu Arg Ala ;gr Leu Ser Cys Arg é%a Ser Lys Ser val Ser Thr Ser
30
Gly Tyr Vg? Tyr Met His Trp ﬁgn Gin GIn Lys Pro Gly GIn Ala Pro
3 45
Arg Leu Leu Ile Tyr Leu éga ser Tyr Leu Glu ggr Gly Ile pPro Ala
50
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 _ 80
Arg val Glu Pro gTu Asp Phe Ala val Tyr Tyr Cys Gln His Ser Arg
5 90 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 349
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> v3-~209g

<400> 349
Glu Ile val Leu T?r Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 10 15
Glu Arg Ala ;gr Leu Ser Cys Arg Ala Ser Lys Ser val ggr Thr Ser
25
Gly Tyr Vg? Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
3 40 45
Arg %gu Leu ITe Tyr Leu ?;a Ser Tyr Leu Glu 2er Gly ITe Pro Ala
0
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr teu Thr ITe Ser
65 70 75 , 80
Arg val Glu Pro g;u Asp Phe Ala val ggr Tyr Cys Gln His ger Arg
5
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 350

<211> 111

<212> PRT . .

<213> Artificial Sequence

<220>
<223> v3-20h

<400> 350
Glu Ile val Leu T?r Gln Ser Pro Ala Thr Leu Ser Leu Ser ;go Gly
1 10
Glu Arg Ala ggr Leu Ser Cys Arg éga Ser Lys Ser val %Sr Thr Ser
Gly Tyr v§1 Tyr Met His Trp Zgr GIn GIn Lys Pro Gly Gln Ala Pro
3 45
Arg %eu Leu ITe Tyr Leu é}a Ser Tyr Leu Glu Ser Gly Ile Pro Ala
0 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Arg Leu Glu Glu g;u Asp pPhe Ala val Tyr Tyr Cys Gln His Sgr Arg
90 9
Asp Leu Thr Phe Pro pPhe Gly Gly Gly Thr Lys teu Glu Ile Lys
100 105 110
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<210> 351

<211> 111

<212> PRT

<213> Artificial Sequence

<220> .

<223> v3-201

<400> 351

Giu Ile val teu Thr GIn Ser Pro Ala {gr Leu Ser Leu Ser Pro Gly

1 5 15
Glu Arg Ala Egr Leu Ser Cys Arg gga ser Lys Ser val ggr Thr Ser
Gly Tyr §§1 Tyr Met His Trp ﬁgn GIn GIn Lys Pro Gly Gln Ala Pro
45

Arg Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu ggr Gly Ile Pro Ala

50 55

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile ser
65 70 . 75 ) 80
Arg val Glu Glu Glu Asp Phe Ala val Tyr Tyr Cys GlIn His Ser Arg

85 90 95
Asp Leu Thr Phe pPro pPhe Gly Gly Gly Thr Lys Lteu Glu ITe Lys
100 105 110
<210> 352
<211> 111
<212> PRT
<213> artificial segquence
<220> ‘
<223> v3-203
<400> 352
Glu 1le val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15
Glu Arg Ala ggr Leu Ser Cys Arg géa Ser Lys Ser val ggr Thr Ser
Gly Tyr ¥§1 Tyr Met His Trp QSH GIn GIn Lys Pro Gly GIn Pro Pro
45
Arg Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu ggr Gly Ile Pro Ala
50 55
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp phe Thr Leu Thr ITe Ser
65 70 75 80
Arg val Glu Glu Glu Asp Ala Ala val ;gr Tyr Cys Gln His Ser Arg
85 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 353
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> hz5H23v1-39
<400> 353
Asp ITe Gln Met Thr Gln Ser Pro Ser igr Leu Ser Ala Ser val Gly
1 5 15
Asp Arg val Egr ITe Thr Cys Arg g;a Ser Lys Ser val Ser Thr Ser
30
Gly Tyr gg? Tyr Met His Trp Tyr Gin GIn Lys Pro Gly Lys Ala Pro
40 45
Lys teu Leu ITe Tyr Leu Ala Ser Tyr teu Glu Ser Gly val Pro Ser
50 55 60
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Arg pPhe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu GIn Pro ggu Asp Phe Ala Thr g%r Tyr Cys GIn His Sgr Arg

Asp teu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 354
<211> 111
<212> PRT
<213> artificial Sequence
<220>
<223> hz5H23v3-20
<400> 354 ‘
G}u Ile val teu Thr GIn Ser Pro Ala Tgr Leu Ser Leu Ser ;go Gly
5 1
Glu Arg Ala ggr Leu Ser Cys Arg Aga Ser Lys Ser val Ser Thr Ser
2 30
Gly Tyr \3i§1 Tyr Met His Trp Z%;r Gin Gin Lys Pro Gly Gin Ala Pro
45
Arg Leu Leu Ile Tyr Leu ééa Ser Tyr Leu Glu Ser Gly ITe Pro Ala
50 60
Arg Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Arg Leu Glu Pro Glu Asp Phe Ala val ggr Tyr Cys Gin His ggr Arg
85
Asp Leu Thr Phe pPro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 355
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> hzSH23v4-1
<400> 355
Aip ITe val Met Trsw GlIn Ser Pro Asp igr Leu Ala val ser Leu Gly
15
Glu Arg Ala ;gr Ile Asn Cys Arg Ala Ser Lys Ser val Ser Thr Ser
25 30
Gly Tyr val Tyr Met His Trp Tyr GIn GIn Lys Pro ggy Gin Pro Pro
35 40
Lys Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu ggr Gly va'l Pro Asp
50 55
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser Leu Glin Ala ggu Asp val Ala val ggr Tyr Cys Gln His ggr Arg
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 356
<211> 1043
<212> PRT
<213> Rattus
<220>
<223> Rat beta klotho
<400> 356

Met Lys Thr Gly Cys Ala Ala Gly Ser Pro Gly Asn Glu Trp val Phe
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1 5 10 15
Phe Ser ser égp Glu Arg Ser Thr ggg Ser Arg Lys Thr Mst Ser Asn
3
Gly Ala Leu GIn Arg Ser Ala val Leu Ser Ala Leu val Leu Leu Arg

Ala g81 Thr Gly Phe Ser g%y Asp Gly Lys Ala é?e Trp Asp Lys Lys
0
GIn Tyr val Ser Pro val Asn Pro Gly Gln Leu Phe Leu Tyr Asp Thr
65 70 75 80
phe Pro Lys Asn g?e Ser Trp Gly val ggy Thr Gly Ala pPhe Sgn val
Glu Gly Ser Trp Lys Ala Asp Gly Arg Gly Pro Ser Ile Trp Asp Arg
100 105 110
Tyr val Asp Ser His Leu Arg Gly val Asn Ser Thr Asp Arg Ser Thr
115 120 125
Asp Ser Tyr val Phe Leu Glu Lys Asp Leu Leu Ala Leu Asp Phe Leu
130 135 140
Gly val ser pPhe Tyr Gln Phe Ser Ile Ser Trp Pro Arg Leu Phe Pro
145 150 155 160
Asn Gly Thr val Ala Ala val Asn Ala Lys Gly Leu GIn Tyr Tyr Arg
165 170 175
Ala Leu Leu Asp Ser Leu val Leu Arg Asn Ile Glu pro ile val Thr
180 185 190
Leu Tyr His Trp Asp Leu Pro Leu Thr Leu Gin Glu Glu Tyr Gly Gly
195 200 205
Trp Lys Asn Ala Thr Met Ile Asp Leu Phe Asn Asp Tyr Ala Thr Tyr
210 215 220
Cys Phe Gin Thr pPhe Gly Asp Arg val Lys Tyr Trp Ile Thr Ile His
225 230 ~ 235 240
Asn Pro Tyr Leu val Ala Trp His Gly Phe Gly Thr Gly Met His Ala
245 250 255
pro Gly Glu Lys Gly Asn Leu Thr Ala val Tyr Thr val Gly His Asn
260 265 270
teu ITe Lys Ala His Ser Lys Val Trp His Asn Tyr Asp Lys Asn Phe
275 280 285
Arg Pro His Gin Lys Gly Trp Leu Ser Ile Thr Leu Gly Ser His Trp
290 295 300
Ile Glu Pro Asn Arg Thr Glu Asn Met Glu Asp val Ile Ash Cys Gln
305 310 315 320
His Ser Met Ser Ser val Leu Gly Trp Phe Ala Asn Pro Ile His Gly
325 330 335
Asp Gly Asp Tyr Pro Glu Phe Met Lys Thr Ser Ser val Ile Pro Glu
340 345 350
phe Ser Glu Ala Glu Lys Glu Glu val Arg Gly Thr Ala Asp Phe Phe
355 360 365
Ala Phe Ser phe Gly Pro Asn Asn Phe Arg Pro Ser Asn Thr val val
370 375 380
Lys Met Gly GIn Asn val Ser Leu Asn Leu Arg GIn val Leu Asn Trp
385 390 395 400
Ile Lys Leu Glu Tyr Asp Asn Pro Arg Ile Leu Ile Ser Glu Asn Gly
405 410 415
Trp Phe Thr Asp Ser Tyr Ile Lys Thr Glu Asp Thr Thr Ala Ile Tyr
420 425 430
Met Met Lys Asn Phe Leu Asn Gln val teu Gln Ala I7e Lys Phe Asp
435 440 445
Glu ITe GIn val Phe Gly Tyr Thr Ala Trp Thr Leu Leu Asp Gly Phe
450 455 460
Glu Trp GIn Asp Ala Tyr Thr Thr Arg Arg Gly Leu Phe Tyr val Asp
465 470 475 480
phe Asn Ser Glu GIn Lys Glu Arg Lys Pro Lys Ser Ser Ala His Tyr
485 490 485
Tyr Lys GIn Ile ITe Gln Asp Asn Gly Phe Pro Leu GIn Glu Ser Thr
500 505 510
Pro Asp Met Lys Gly Glin Phe Pro Cys Asp Phe Ser Trp Gly val Thr
515 520 525
Glu Ser val Leu Lys Pro Glu Phe Thr val Ser Ser Pro Gln Phe Thr
530 535 540
Asp Pro His Leu Tyr val Trp Asn val Thr Gly Asn Arg Leu Leu Tyr

NAI_1502193363_1_Substitute Sequence Listing.2606491_1 (4)



110
545 550 555 560
Arg val Glu Gly val Arg Leu Lys Thr Arg Pro Ser Gln Cys Thr Asp
565 570 575
Tyr val Ser Ile Lys Lys Arg val Glu Met Leu Ala Lys Met Lys val
580 585 590
Thr His Tyr Gin Phe Ala Leu Asp Trp Thr Ser Ile Leu Pro Thr Gly
595 600 605
Asn Leu Ser Lys Ile Aspn Arg Glin val Leu Arg Tyr Tyr Arg Cys Val
610 615 620
val Ser Glu Gly Leu Lys Leu Gly Ile Ser Pro Met val Thr Leu Tyr
625 630 635 640
His Pro Thr His Ser His Leu Gly Leu Pro Met Pro Leu Leu Ser Ser
645 650 655
Gly Gly Trp Leu Asn Thr Asn Thr Ala Lys Ala Phe Gln Asp Tyr Ala
660 665 670
Gly teu Cys Phe Lys Glu Leu Gly Asp Leu val Lys Leu Trp Ile Thr
675 680 685
I1e Asn Glu Pro Asn Arg Leu Ser Asp Met Tyr Asn Arg Thr Ser Asn
690 695 700
Asp Thr Tyr Arg Ala Ala His Asn Leu Met Ile Ala His Ala Gln val
705 710 715 720
Trp His Leu Tyr Asp Arg Gln Tyr Arg Pro val GIn His Gly Ala val
725 730 735
Ser Leu Ser Leu His Ser Asp Trp Ala Glu Pro Ala Asn Pro Tyr val
740 745 750
Glu Ser His Trp Lys Ala Ala Glu Arg Phe Leu G1n Phe Glu Ile Ala
755 760 765
Trp Phe Ala Asp Pro Leu Phe Lys Thr Gly Asp Tyr Pro Leu Ala Met
770 775 780
Lys Glu Tyr ITe Ala Ser Lys Lys GlIn Arg Gly Leu Ser Ser Ser val
785 790 795 800
Leu Pro Arg Phe Thr Leu Lys Glu Ser Arg Leu val Lys Gly Thr Ile
805 8§10 815
Asp Phe Tyr Ala Leu Asn His Phe Thr Thr Arg Phe val Ile His Lys
820 825 830
Gln Leu Asn Thr Asn Cys Ser val Ala Asp Arg Asp val GIn Phe Leu
835 840 845
GIn Asp Ile Thr Arg Leu Ser Ser Pro Ser Arg Leu Ala val Thr Pro
850 855 860
Trp Gly Met Arg Lys Leu Leu Gly Trp Ile Arg Arg Asn Tyr Arg AsSp
865 870 875 880
Met Asp Ile Tyr val Thr Ala Asn Gly Ile Asp Asp Leu Ala Leu Glu
885 890 895
Asp Asp GIn Ile Arg Lys Tyr Tyr Leu Glu Lys Tyr val GIn Glu Ala
900 905 910
Leu Lys Ala Tyr Leu Ile Asp Lys val Lys Ile Lys Gly Tyr Tyr Ala
915 920 925
phe Lys Leu Thr Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe Phe Thr
930 935 940
ser Asp Phe Lys Ala Lys Ser Ser val Gln Phe Tyr Ser Lys Leu Ile
945 950 955 960
Ser Ser Ser Gly Phe Ser Ser Glu Asn Arg Ser Pro Ala Cys Gly GlIn
965 970 975
Asp Thr Glu Cys Ala Ile Cys Ser Phe Leu Thr GIn Lys
980 985 990
Lys Pro Leu Ile Phe Phe Gly Cys Cys Phe Ile ser Thr Leu Ala Ala
995 1000 1005
Leu Leu Ser Ile Thr Ile Phe His His Arg Lys Arg Arg Lys pPhe Glin
1010 1015 1020
Lys Ala Arg Asn Leu GIn Asn Ile Pro Leu Lys Lys Gly His Ser Arg
1025 1030 1035 1040
val Phe ser

Pro Pro Glu

<210> 357
<211> 3132
<212> DNA

NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)



<213> Rattus

<220>
<223>

<400> 357

atgaagacag
gaaagaagca
ctgtctgceat
tgggataaaa
ttcecctaaaa
aaggcagatg
gtcaacagca
ctggattttt
aacggaacag
tecgetggtac
acgctacagg
tatgccacat
aacccttacc
ggaaatttaa
tggcataact
gggtcccatt
cactccatgt
cccgagttcea
gtgcggggca
aacaccgtgg
attaaactag
agttatataa
gttcttcaag
ctggatggct
tttaatagtg
atacaagaca
tgtgacttct
ccacagttta
cgagtggaag
aaaaaacgag
tggaccicta
tataggtgtg
cacccgacce
aacaccaaca
gacttggtaa
cgcacgagta
tggcacctct
cattccgact
cgettectec
ccgetggeca
ctgecegeget
ctgaaccact
gcagacaggg
gcecgtaacge
atggatatct
agaaagtact
gtcaaaatca
ggatttttca
agcagcagceg
acagaatgcg
tgcttcatct
agaaaattcc
gtttttaget

<210> 358
<211> 472
<212> PRT

Rat beta klotho

gctgtgcage
cacgctctag
tggtictgcet
aacaatacgt
acttttcctyg
gaagaggacc
cagacagatc
taggagtttc
tagcagctgt
ttaggaatat
aagaatatgg
actgcttcca
tcgttgcttg
cagctgtcta
acgacaaaaa
ggatagaacc
cttctgtgcet
tgaagacgag
ctgctgactt
taaaaatggg
aatatgacaa
agacggaaga
caataaagtt
ttgagtggca
agcagaaaga
acggtttccc
cctggggagt
ctgatcctca
gagtcaggct
ttgaaatgtt
tcctecctac
tggtgagcga
actcccatct
cagccaaggce
agctctggat
acgacaccta
atgataggca
gggcagaacc
agtttgagat
tgaaggaata
ttaccttgaa
tcactactag
acgtccagtt
cctggggaat
acgtcacagc
acttggagaa
aaggctacta
catctgactt
gcrtctecte
ccatttgctce
ccactctgge
agaaagcaag
aa

agggtctcca
gaaaacaatg
gcgagcetgtt
gagtccggta
gggcgtiggg
ctcgatctgyg
cactgacagt
tttttatcag
gaatgcaaaa
cgaacccatt
gggctggaaa
gacctttgga
gcatgggttt
cactgtggga
cttcegecect
aaacagaaca
cggatggttt
ctcecgtaate
ctttgccttt
acaaaatgta
ccctcgaate
taccacggee
tgatgaaata
ggatgcctac
gaggaaaccc
tttgcaagaa
cactgagtct
cctgtatgtg
aaaaacaaga
ggccaaaatg
cggaaatctyg
aggactgaag
aggecteeee
cttccaggac
caccatcaat
ccgtgeggec
gtataggccg
tgccaacccc
cgeetggttt
catcgectec
ggagagcagg
attcgtgata
cctgcaggac
gcgcaagetc
caatggcatt
gtacgtccag
tgcattcaaa
caaagctaaa
tgagaacaga
cttccttaca
tgcactgcta
gaacttacaa

<213> Artificial Seguence

<220>

111

gggaatgaat
tccaacggag
accggcectict
aacccaggtc
accggagcat
gaccgttatg
tatgtctttc
ttctcaatct
ggtctccagt
gttaccttat
aatgcaacta
gaccgtgtca
ggcacaggta
cacaacctga
catcagaagg
gaaaacatgg
gccaacccca
cctgagttct
tcetteggge
tcactcaact
ttgatticgg
atctacatga
caagtgtttg
acgacccgac
aagtectecg
tccacaccag
gttcttaagc
tggaatgtca
ccgteccaat
aaagtcaccc
tCtaaaatta
ctgggeatct
atgccacttc
tacgcaggcec
gaacccaata
cacaacctga
gtccagcacy
tatgtggagt
gcggatecac
aagaagcagc
ctggtgaagg
cacaagcagt
atcacccgee
cttgggtgga
gatgatctig
gaggctetga
ctgactgaag
tcttetgtac
agtcctgect
cagaagaaac
tcaatcacta
aatataccat

gggttttctt
cactgcaaag
ctggagacgg
agetgtrtect
ttcaagtgga
tcgactcaca
tggaaaagga
cctggeegeyg
actacagagc
accattggga
tgatagatct
aatattggat
tgcatgcgec
tcaaggcgca
gttggcicte
aggacgtgat
tccacggaga
ctgaggcaga
ccaacaattt
taagacaggt
agaacgoctyg
tgaagaattt
gttatacggc
gagggctgtrt
Ctcattacta
acatgaaggyg
cggagtttac
ctggcaacag
gcacagatta
actaccagtt
atagacaagt
ccecctatggt
tgagcagtgg
tgtgcttcaa
ggctgagtga
tgatcgcceca
gggctgtgtc
ctcactggaa
tcttcaagac
gagggctgtc
ggaccatcga
tgaataccaa
tgagctcgee
tccggaggaa
ctctagagga
aagcatatct
agaaatctaa
agttttatag
gtggtcagcece
cactcatctt
tttttcatca
tgaagaaagg

cagctctgat
atctgcegty
daaagcaata
ctatgacact
agggagttgg
cctgagaggt
cttgctgget
gttgttccce
acttctggac
tttgectttyg
cttcaatgac
tacaattcac
aggagagaag
ttcgaaagtg
catcaccttyg
caactgccag
cggcgactac
gaaggaggag
caggcccteg
gctgaactyg
gttcacagat
cctcaaccag
ttggactctc
ttatgtggac
Caaacagatt
tcagtttece
ggtgtectcee
attgctatac
tgtgagcatc
tgctetggac
gttgaggtac
gacgttgtac
gggatggcta

ggagctggag
catgtacaac

tgccecaggtc
gctgtectta
ggcagccgag
tggtgactac
tagctcagtce
cttttacgeca
ctgctcagty
cagtcgecta
ctacagagac
cgatcagatt
gattgacaag
gcctagattt
caagctgatc
tccagaagac
ctttggttgt
tcggaagaga
gcacagcaga

<223> Heavy chain SEQ ID NO: 32 in U.S. Publication us20110135657

NAI..1502193363_1_substitute Sequence Listing_2606491_1

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3132

4>



112
<400> 358
Mit Asp Met Arg V§1 Pro Ala GIn Leu igu Gly Leu Leu Leu Leu Trp
15
Leu Arg Gly gga Arg Cys GlIn val ;?r Leu Lys Glu Ser ggy Pro val
Leu val Egs pro Thr Glu Thr kgu Thr teu Thr Cys zgr val ser Gly
2
phe Ser Leu Asn Asn Ala ggg Met Gly val Ser ggp ile Arg Glin Pro
50
Pro Gly Lys Ala Leu Glu Trp Leu Ala His Ile pPhe Ser Asn Asp Glu
65 70 75 80
Lys Ser Tyr Ser E?r Ser Leu Lys Ser ggg Leu Thr Ile Ser ;gs Asp
Thr Ser Lys Ser Gln val val Leu Ile Met Thr Asn Met Asp Pro val
100 105 110
Asp Thr ala Thr Tyr Tyr Cys Ala Arg Ser val val Thr Gly Gly Tyr
115 120 125
Tyr Tyr Asp Gly Met Asp val Trp Gly Gln Gly Thr Thr val Thr val
130 135 140
ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys
145 150 155 160
Ser Arg ser Thr Ser Glu ser Thr Ala Ala Leu Gly Cys Leu val Lys
165 170 175
Asp Tyr phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu
180 185 190
Thr ser Gly val His Thr Phe Pro Ala val Leu Gln Ser Ser Gly Leu
195 200 205
Tyr Ser teu Ser Ser val val Thr val Pro Ser Ser Asn Phe Gly Thr
210 215 220
GIn Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn Thr Lys val
225 230 235 240
Asp Lys Thr val Glu Arg Lys Cys Cys val Glu Cys Pro Pro Cys Pro
245 250 255
Ala Pro pro val Ala Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro
260 265 270
Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val
275 280 285
val Asp val Ser His Glu Asp Pro Glu val Gin Phe Asn Trp Tyr val
290 295 300
Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln
305 310 315 320
phe Asn ser Thr phe Arg val val Ser val Leu Thr val val His GIn
325 330 335
Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Gly
340 345 350
Leu Pro ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Gln Pro
355 360 365
Arg Glu pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu met Thr
370 375 380
Lys Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser
385 390 395 400
Asp ITle ala val Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn Asn Tyr
405 410 415
tys Thr Thr Pro Pro Met Leu ASp Ser Asp Gly Ser Phe Phe Leu Tyr
420 425 430
Ser tys Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe
435 440 445
Ser Cys ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys
450 455 460
Ser Leu $er Leu Ser Pro Gly Lys
465 470

<210> 359

<211> 1419

<212> DNA

<213> Artificial sequence
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<220>

113

<223> Coding sequence of Heavy Chain SEQ ID
Publication U$20110135657

<400> 359

atggacatga
agatgicagg
actctcacgt
atcagacagc
aagagctact
caagtagtcc
aggagcgtcg
acggtgaccg
agecggagea
gaacccgtga
gctgtcttge
aatttcggaa
gacaaaaccg
gcaggeccca
accceccgagg
aactggtacg
Ttcaactcca
gggaaggaat
atctcaaaaa
gaggagatga
gacatcgcecy
ccgatgcetgg
cgttggcagce
tacactcaga

<210> 360
<211> 236
<212> PRT

gggtceceege
tgacgctgaa
gcactgtcag
caccaggtaa
ctaccagcct
tcatcatgac
tgaccggtgg
tcagcagcge
ccteagagtce
cagtgagctyg
agtctagecgg
cccagaccta
tggaaaggaa
gcgtgttect
tgacttgcegt
tggacggcgt
cattccgggt
acaaatgtaa
ctaagggtca
ccaaaaacca
tggagtggga
actcagacgg
agggaaacgt
aatcgttgtc

tcagetecty
agagtccgga
cggcttctet
agcgcettgag
caagtctcgt
taacatggac
ctactactac
gagcaccaag
tactgccgea
gaactccgga
cctgtattcg
cacatgtaac
atgctgegtg
gttccccecca
cgtcgtcgat
ggaagtgcac
gotatcagltc
agtgagcaat
gcctegegag
ggtgtcactg
gtcaaatggc
grecttittc
attctcatge
cctttctecc

<213> Artificial sequence

<220>

<223> Light Chain SEQ ID No:

<400> 360
M%t ASP

Met

Arg
5

val Pro Ala

14

Gln

in U.S.

Leu

gggctcctgce
ccggtectgg
ctcaacaacg
tggctggeac
ctgaccatca
cccgtggata
gacggcatgg
ggtccgtecg
ctaggctgec
gcactgacta
ctcteccageg
gtcgatcata
gagtgtcccc
aagccaaaag
gtcteccatg
aatgcaaaaa
ctgactygtggy
aagggtctge
cctcaagtgt
acatgtctgy
cagccggaga
ctctattcca
tctgtgatge
ggaaaatga

Leu
10

Gly

Publication

NO: 32 1in u.S.

tactctggct
tgaaaccaac
caagaatgag
acatcttctc
gtaaagatac
ccgcgaccta
atgtgtggog
tgttteceget
tggtgaagga
gcggegtgea
tggtcactgt
aaccgtccaa
cctgeecagce
acaccctgat
aggatccaga
cgaagcceecy
tccaccagyga
ccgeaccgat
atacgctgec
tgaaaggctt
acaactacaa
agctcaccgt
acgaggecct

us2

Leu Leu Leu

ccgaggtgec
tgaaacccta
tgtgtcttgg
caacgatgag
gtccaagtcec
ctactgtgeg
tcagggtacyg
cgceecttgt
ctacttccct
caccttececce
accgtccage
cactaaggta
tccgecagtg
gatctcgaga
agtacagttc
agaagagcag
Ttggctgaac
cgagaaaact
gccaagtagg
ctaccccage
gaccacaccg
cgacaaaagc
fcacaaccat

0110135657

Leu Trp
15

Leu Arg

ser val

Ile Gly
50
Pro val
65
Glu AYTgQ

Ser Arg

Asp Gly

val Leu
130
Ser Ser
145
Ser Asp

Ser Pro

Asn Asn
Trp LysS
210

Thr val

Gly
Ala
35

Ser
Leu
Phe
val
Asn
115
Gly
Glu
Phe
val
Lys
195
Ser

Glu

Ala
20

Pro
Glu
val
Ser
Glu
100
Ser
GlIn
Glu
Tyr
Lys
180
Tyr
His

Lys

NAI_1502193363_1_substitute Sequence

Arg
Gly
Ser
val
Gly
85

Ala
Asp
Pro
Leu
Pro
165
Ala
Ala
Arg

Thr

cys
Glin
val
Tyr
70

Ser
Gly
His
Lys
GIn
150
Gly
Gly
Ala
Ser

val

Ser
Thr
His
55

Asp
Asn
Asp
val
Ala
135
Ala
Ala
val
Ser
Tyr

215
Ala

TYr
Ala
40

Trp
Asp
Ser
Glu
val
120
Asn
AsSn
val
Glu
Ser
200
Ser

Pro

val
25

Arg
Tyr
Ser
Gly
Ala
105
Phe
Pro
Lys
Thr
Thr
185
Tyrp
Cys

Thr

Leu
ITe
Gln
Asp
Asn
90

Asp
Gly
Thr
Ala
val
170
Thr
l.eu
Gln

Glu

Thr
Thr
GlIn
Arg
75

Thr
Tyr
Gly
val
Thr
155
Ala
Lys
Ser
val

Cys

Gln
Cys
Lys
60

Pro
Ala
Tyr
Gly
Thr
140
Leu
Trp
Pro
Leu
Thr

220
ser

Pro
Gly
45

Pro
Ser
Thr
Cys
Thr
125
Leu
val
Lys
Ser
Thr

205
His

Pro
30

Gly
Gly
Gly
Leu
Gln
110
Lys
Phe
Cys
Ala
Lys
190
Pro

Glu

Ser
AsSn
GlIn
Ile
Thr
95

val
Leu
Pro
Leu
ASpP
175
Gln
Glu

Gly

val
Asn
Ala
Pro
80

Ile
Trp
Thr
Pro
Tle
160
Gly
Ser
GlIn

sSer

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1419
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225

<210> 361
<211> 711
<212> DNA

230

<213> Artificial Sequence

<220>

114
235

<223> coding sequence for Light cChain SEQ ID No: 14 1in U.S.
publication US20110135657

<400> 361
atggacatga
agatgttcat
aggatcactt
ccaggecagg
gaaagattct
gceggtgacy
ttcggeggag
ctctttcececc
teggacttct
gcaggegtag
tacctaagcc
catgaaggct

<210> 362
<211> 98
<212> PRT

gggtceeegce
acgtgctgac
gcggagggaa
caccggtect
cgggtagcaa
aggcggatrta
gcactaagcet
ctagctecga
atccgggage
aaacgaccaa
tgacaccgga
caacagtgga

<213> Artificial Sequence

<220>

<223> IGHV1-3

<400> 362

GIn val Gln
1

Ser val Lys

Ala Met His

35

Gly Trp Ile

50

GlIn Gly Arg

65
Met Glu Leu

Ala Arg

<210> 363
<211> 9§
<212> PRT

l.eu
val
20

Trp
Asn
val

Ser

val
Ser
val
Ala
Thr

ser
85

Gin
Cys
Arg
Gly
Ile

70
Leu

Ser
Lys
Glin
Asn
55

Thr

Arg

<213> artificial sequence

<220>

<223> IGHV1-18

<400> 363

GIn val Gin Leu V§1 Gln ser
1

Ser val Lys 581 Ser Cys Lys

Gly Ile ggr Trp val Arg Gln

Gly Trp Ile Ser Ala Tyr Asn

50

55

tcagctecty
tcagcceccea
taacatcggt
cgtggtatac
ctctggcaac
ctactgccag
gaccgtattg
ggagctgcag
ggtgaccgtc
gccttccaaa
gcagtggaag
gaaaaccgty

Gly
Ala
Ala
Gly
Arg

Ser

Gly
Ala
Ala

40
Gly

gggctectge

tccgtgtcty

agcgagageg
gacgattctg
acggctaccc
gtgtgggacg
ggtcagccca
gcgaacaagg
gcatggaaag

cagagtaaca

agccaccggt

Ala
Ser
25

Pro
ASN
Asp

Glu

Ala
Ser
25

Pro

Asn

gCcgecaaccey

Glu val
10

Gly Tyr
Gly Gln
Thr Lys
Thr Ser
75

Asp Thr
90

Glu val
10

Gly Tyr
Gly Glin

Thr Asn

tactctgget
tggcaccegg
tccactggta
accgaccgtc
tgaccatcag
ggaactccga
aagcaaatcc
caactcttgt
cagatggttc
acaagtatgc
catacagctyg
agtgttcctg

Lys
Thr
Arg
Tyr
60

Ala

Ala

Lys
Thr
Gly

Tyr
60

NAT.1502193363_1_Substitute Sequence

Lys
Phe
Leu
45

Ser
Ser

val

Lys
pPhe
Leu

45
Ala

Pro
Thr
30

Glu
Gln
Thr

Tyr

Pro
Thr
30

Glu

GIn

ccgaggtgee
acaaactgcc
ccagcaaaaa
cggcatccca
ccgtgtegag
tcatgtggtg
caccgtgacg
ctgtctcatc
tccggtcaaa
tgccagetec
ccaggtaact

a

Gly
15

Ser
Trp
Lys
Ala

Tyr
95

Gly
15

Ser
Trp

LYys

Ala
Tyr
Met
Phe
Tyr

80
Cys

Ala
Tyr
Met

l.eu

60

120
180
240
300
360
420
480
540
600
660
711

Listing.2606491_1 (4)



115
Gln G1y Arg val Thr met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Arg ggr Leu Arg Ser Asp Asp Thr Ala val Tyr Tyr Cys
90 95

Ala Arg
<210> 364
<211> 98
<212> PRT
<213> Artificial Sequence
<220>
<223> IGHV1-46
<400> 364
GIn val GlIn Leu v§1 GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 10 15
ser val Lys gg? Ser Cys Lys Ata ger Gly Tyr Thr Phe Thr Ser Tyr
5 30
Tyr Met gés Trp val Arg Gin iga Pro Gly Gin Gly Leu Glu Trp Met
45
Gly Ige Ile Asn Pro Ser g;y Gly Ser Thr ser Tyr Ala GIn Lys Phe
5 60
Gin Gly Arg val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
90 95
Ala Arg
<210> 365
<211> 98
<212> PRT
<213> Artificial Sequence
<220>
<223> IGHV1-69
<400> 365
GIn val GIn Leu v?& GIn ser Gly Ala Ggu val Lys Lys Pro Gly Ser
1 1 15
ser val Lys ¥81 ser Cys Lys Ala ggr Gly Gly Thr pPhe Ser Ser Tyr
30
Ala Ile ggr Trp val Arg Gln ﬁéa Pro Gly GIn Gly Leu Glu Trp Met
45
Gly Gly Ile 1le Pro Ile g?e Gly Thr aAla Asn Tyr Ala Gln Lys Phe
50 60
GIn Gly Arg val Thr Ile Thr Ala Asp Glu Ser Thr ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser ggr Leu Arg Ser Glu Sgp Thr Ala val Tyr Tyr Cys
95
Ala Arg
<210> 366
<211> 121
<212> PRT )
<213> Artificial Sequence
<220>
<223> UQO0583
<400> 366

Gln val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)



Ser
Ala
Gly
Gln
65

Met
Ala

Gln

<210>
<2131>
<212>
<213>

<220>
<223>

<400>

Asp 11
1

Glu
ser
Pro

Pro
65
Ile

Tyr

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

<220>
<223>

<400>

Asp
1

Asp

Leu
Tyr
ser

65
Glu

<210>
<211>
<212>

val
Ile
Gly
Gly
Glu
Arg
Gly

Arg
Asnh
Pro
50

ASp
Ser

Tyr

Ile Gln Met

Arg val Thr

Asn Trp Tyr
35

Ala Ala Ser

50

Gly Ser Gly

Asp Phe Ala

val
20
Trp

Lys Ser Cys Lys

Ser val Gin
35

Ile

Arg
Ite Phe
55

Thr

Pro Ile

Ile
70
Leu

Arg val Thr
Ser
85

Ile

Leu Ser Arg

Gly Asp teu Thr
100
Leu Thr val

Thr val

115

367

101

PRT_ L

Artificial Sequence

IGKv4-1

367

e val Met Thr Gin ser

Thr
20
Lys

Ala Ile Asn Cys

Asn Asn
35

Lys

Tyr Leu

Leu Leu Ile Tyr

55
Phe Ser Gly Ser
70

Ala

Arg

Gln
85
Pro

ser Leu Glu
Thr

100

Ser

368

95

PRT

artificial Seguence

IGKV1-39

368

Thr GIn ser

Ile Thr Cys
20

Gln GIn Lys

Ser Glin
55
Phe

Leu
Thr Asp
70
Thr Tyr

Tyr
85

369
90
PRT

Ala
Ala
40

Gly
Ala
Ser
Gly

ser
120

Pro
Lys
Ala
40

Trp
Gly

Asp

Pro
Arg
Pro
40

Ser
Thr

Cys

Ser
25

Pro
Thr
Asp
Glu
Leu

105
Ser

Asp
Ser
25

Trp
Ala
Ser

val

Ser
Ala
25

Gly
Gly
Ley

Gln

116

Gly
Gly
Ala
Lys
Asp

90
Asn

Ser
10

Ser
Tyr
Ser
Gly

Ala
90

Ser
10

ser
Lys
val
Thr

Gln
90

Gly
Gln
ASn
Ser
75

Thr

Trp

Leu
Gln
Gln
Thr
Thr

val

Leu
Gln
Ala
Pro
Ite

75
Ser

Thr
Gly
Tyr
Thr
Ala
Phe

Ala
ser
Gin
Arg
60

Asp

Tyr

ser
Ser
Pro
sSer
60

Ser

Tyr

NAT_1502193363_1_Substitute Sequence

15

Phe Ser Ser
30

Glu

Tyr

Leu
45
Ala

Trp Met

Gin Lys Phe

Ser Thr Ala Tyr

80
val Cys

Tyr Tyr

95
Pro Trp

110

Asp Gly

val Leu
15

Tyr

ser Gly

val Leu
30

Pro

Ser

LysS Gly GIn

Glu Ser Gly val
Thr
80

Gln

phe Thr Leu
Gin

95

Tyr Cys

val
15
Ser

Ala ser Gly

Ile ser
30

Leu

Tyr

LysS Leu Ile

45

Arg Phe sSer Gly

Ser Leu Gin Pro

80
Thr

Ser Pro

95

Listing_2606491_1 (4)



. 117
<213> Artificial Sequence

<220>
<223> IGKV3-20
<400> 369
Glu 1le val Leu T?r Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 10 15
Glu Arg Ala ggr Leu Ser Cys Arg Ala Ser Gln Ser val Ser Ser Ser
25 30
Tyr Leuy Ala Trp Tyr Gin Gin igs Pro Gly GIn Ala Pro Arg Leu Leu
35 45
ile Tyr Gly Ala sSer Ser égg Ala Thr Gly Ile Pro Ala Arg Phe Ser
50 60
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
65 70 75 80
Pro Glu Asp Phe Ala val Tyr Tyr Cys Gln
85 90
<210> 370 .
<211> 450
<212> PRT

<213> Artificial Sequence

<220>
<223> hIgK-5H23(VH)-hIgGl(E233A)(L235A) (5H23 chimera)

<400> 370
G}n val GlIn Leu ng Gln sSer Gly Pro ﬁgu Leu val Lys Pro ggy Ala
Leu val Lys %ge ser Cys Lys Ala ggr Gly Tyr Thr Phe ghr ser Tyr
0
Asp Ile §§n Trp val Lys Gln 269 pro Gly GlIn Gly Lgu Glu Trp Ile
4
Gly Egp ITe Tyr Pro Gly égp Gly Ser Thr Lys Egr Asn Glu Lys Phe
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Arg Thr Ala Tyr
65 70 75 80
Met Gin Leu Ser ggr Leu Thr Ser Glu ggn Ser Ala val Tyr S?e Cys
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly GIn
100 105 110
Gly Thr Leu val Thr val Ser ser Ala Ser Thr Lys Gly Pro Ser val
115 120 125
Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala
130 135 140
Leu Gly Cys Leu val Lys Asp Tyr Phe pPro Glu pPro val Thr val Ser
145 150 155 160
Trp Asn Ser Gly Ala teu Thr Ser Gly val His Thr phe pro Ala val
165 170 175
Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro
180 185 190
Ser Ser Ser bLeu Gly Thr GlIn Thr Tyr ITe Cys Asn val Asn His Lys
195 200 205
Pro Ser Asn Thr Lys val Asp Lys Lys val Glu Pro Lys Ser Cys Asp
210 215 220
Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Ala teu Ala Gly Gly
225 230 235 240
Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
245 250 255
Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu
260 265 270
Asp Pro Glu val Lys pPhe Asn Trp Tyr val Asp Gly val Glu val His
275 280 285
Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg
290 295 300
val val ser val Leu Thr val Leu His Gln Asp Trp Leu Asn Gly Lys
305 310 315 320

NAI_1502193363_1_sSubstitute Sequence Listing.2606491_1 (4)



Glu Tyr Lys

Lys Thr Ile

Thr Leu Pro
355
Thr Cys Leu
370
Glu ser
385

Leu

Asn

Asp Ser

Lys Ser

Glu Ala Leu

435
Lys
450

Gly

<210> 371
<211> 1419
<212> DNA

Arg

Cys Lys
325
Ser Lys
340

Pro ser

val Lys

Gly Gln

val
Ala
Arg
Gly

Pro

Ser Asn

Lys Gly
Glu
360
Tyr

Glu

Phe
375

Glu Asn

390

Gly
405
Gln

Asp

Trp
420

His Asn

Ser
Gln

His

Phe Phe

Gly Asn

Lys
GlIn
348
Met
Pro
Ash
Leu

val

118
Ala Leu
330
Pro Arg

Thr Lys

ser Asp

Tyr Lys
395
Tyr Ser
410

Phe ser

425

Thr
440

Tyr

<213> Artificial Sequence

<220>

Glin

Lys Ser

Pro Ala Pro
Gln
350

val

Glu Pro

Gin
365
Ala

Asn
1le val
380
The

Thr Pro

Lys Leu Thr
val
430

Leu

Cys Ser

Ser
445

Leu

Ile Glu
335
val Tyr

Ser Leu

Glu Trp

val
400
ASp

Pro

val
415
Met His

Ser Pro

<223> Coding sequence of hIgK-5H23(VH)-hIgGLl(E233A)(L235A)

(5H23

<400> 371
atggacatga
agatgtcaag
aagatctcgt
cagaggcctyg
aagtacaacg
gcgtacatge
tccgattact
tcatcggeta
tctgggggea
gtgtcgtgga
tcctcaggac
cagacctaca
gagcccaaat
gggggaccgt
acccctgagy
aactggtacg
tacaacagca
ggcaaggagt
atctccaaag
gaggagatga
gacatcgeeg
ccegtgetgy
aggtggcage
tacacgcaga

<210> 372
<211> 218
<212> PRT
<213>

<220>
<223>

<400> 372

chimera)

gggtcccege
tgcaacttca
gcaaggcgtc
gacagggcct
aaaagttcaa
agttgtcatc
atggatcccg
gcaccaaggyg
cagcggecct
actcaggcgce
tctactcect
tctgcaacgt
cttgtgacaa
cagtcttect
tcacatgcgt
tggacggegt
cgtaccgtgt
acaagtgcaa
ccaaagggea
ccaagaacca
tggagtggga
actccgacgg

aggggaacgt
agagcctctc

tcagctccty
acagtcaggc
gggttacact
ggagtggatt
aggcaaagec
cctgaccagce
gagcttegee
cccatcggtce
gggctgectg
cctgaccage
cagcagegtg
gaatcacaag
aactcacaca
cttccecccca
ggtggtggac
ggaggtgeat
ggtcagcgtc
ggtctccaac
gccccgagaa
ggtcagecty
gagcaatggg
ctccttette
cttctcatgce
cectgtctecy

Artificial sSequence

gggctcctyge
ccagaactcg
ttcacgtcct
ggatggatct
actctgaccg
gagaactcgg
tactggggac
ttcceectygyg
gtcaaggact
ggcgtgcaca
gtgaccgtge
cccagceaaca
tgcccaccgt
aaacccaagg
gtgagccacyg
aatgccaaga
ctcaccgtee
aaagccectcec
ccacaggtgt
acctgeetgg
cagceggaga
ctctacagca
tcegtgatge
ggtaaatga

hIgK-5H23(VL)~-hIgK (5H23 chimera)

tactctggct
tcaaacccgyg
acgacatcaa
acceggggga
cagacaagag
ccgtctactt
agggaactct
caccctectc
acttcccecga
cctteceggce
cctccageag
ccaagygtgga
gcccagcacce
acacccteat
aagaccctga
caaagcegeg
tgcaccagga
cagecccecat
acaccctgec
tcaaaggctt
acaactacaa
agctcaccgt
atgaggctct

Asp Ile val Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser
1 5

Gin Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser val Ser
20 25 30

ccgaggtygcc
agcactcgtg
ttgggtgaag
tgggtctacc
cagcagaacc
ttgtgctege
ggtgactgtg
caagagcacc
accggtgacg
tgtcctacag
cttgggcacc
caagaaagtt
tgcactcgeg
gatctccegg
ggtcaagttc
ggaggagceag
ctggctgaat
cgagaaaacc
cccatcecgg
ctatcccage
gaccacgect
ggacaagagc
gcacaaccac

Leu Gly
15
Thy Ser

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1620
1080
1140
1200
1260
1320
1380
1419
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val
35
Leu

Gly Tyr
Leu
50
phe

Lys

Arg
65
Pro

Ser
val

Asp Leu

Thr val
115

Leu Lys Ser
130

Pro Arg Glu

145

Gly

AsSn Ser

Tyr Ser Leu
val
195

Lys

His Lys

Thr
210

val

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

<220>
<223>

<400> 373

atggacatga
agatgtgaca
gctaccattt
tggaaccagce
gaatcgggag
atccatccag
actttcectt
gtcttcatcet
ctgctgaata
caatcgggta
ctcagcagea
gaagtcaccc
tag

373
723
DNA

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

<220>
<223>

<400>

Met
1

Phe

374
1045
PRT

374

ser Thr
Gly Gly Leu

35
val Thr
50

Ala

Pro
65

Glu
Thr

Ala

Lys Pro

Asn Phe

Tyr
Ile
cly
Glu
Phe
100
Ala
Gly
Ala
Gln
Ser
180
Tyr

Ser

Gly
Asp
20

Gln
Gly

Thr

Met
Tyr
Ser
Glu
85

Pro
Pro
Thr
Lys
Glu
165
ser
Ala

Phe

Cys
5
Glu
Arg
Phe

Pro

Hi
Le
Gl
70
As
Ph
Se
Al
va
15
Se
Th
Cy

AS

Coding sequence

gggtceecge
tcgtectgac
cctgeegege
agaagccagyg
tgeeggegag
tggaagagga
tcggeggagg
tcccgecatc
acttctatce
actcccagga
ccctgacget
atcagggcct

Al
11
Se

Se

val Asnh

70

Asn
40
ser

s Trp

u Ala
55
y Ser Gly

p Ala Ala

e Gly Gly
Phe
120
val

r val

a Ser
135

1 Gln

0

r val

Trp
Thr
rolLeu Thr
val

200
Gly

s Glu

n Arg
215

Artificial Sequence

Gln
Tyr
Thr
Ile
Gly
105
Ile
val
Lys
Glu
Leu
185
Thr

Glu

119
Gln Lys

Leu Glu

Phe
75
Tyr

ASp
Tyr

Thr Lys

Phe Pro

Cys Leu

val Asp
155
Gln Asp
170
Ser Lys

His GlIn

Cys

of hIgk-5H23(VL)-hIgk

tcagctectyg
tcagagcecce
atcgaagtct
acaaccgcecg
gttttcggga
ggatgceegec
gacgaaattg
tgatgagcag
cagagaggcc
gagtgtcaca
gagcaaagca
gagctcgecc

Artificial Sequence

human KLB (ML-F508)- mouse

a Ala Gly

e Thr Thr

Ile
40
Asp

r val
r Gly
55
Glu

gggcteetge
gcatcccteg
gtgagcactt
aagctgctga

tcgggctecg

atctactact
gaaatcaaac
ttgaaatctg
aaagtacagt
gagcaggaca
gactacgaga
gtcacaaaga

Pro Gly

Ser Gly

Thr Leu

Cys Gln

Leu Glu

Ser
125
Asn

Pro

Leu
140
Asn Ala

Ser Lys

Ala Asp

Leu
205

Gly

Gln
val
Asn
His
Ile
110
Asp
Asn
Leu
Asp
Tyr

190
Ser

Pro
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
Ser
175
Glu

Ser

(5H23 chimera)

tactctggct
cecgtgtcact
cecggctacgt
tctatctege
gaaccgactt
gtcagcacag
gtacggtggce
gaactgcecte
ggaaggtgga
gcaaggacag
aacacaaagt
gcttcaacag

KLB (P507-51043)

Ser Pro Gly Ash Glu
10

grg Tyr Arg Ash

5

Leu Ser Ala Leu

Gly Arg Ala Tle
60

Ser GIn Leu Phe

75

NAI_1502193363_1_Substitute Sequence

Thr
Ile
45

Trp

Leu

Trp
Met
30

Leu
Ser

Tyr

ccgaggtgec
tggtcaaaga
ctacatgcac
gtcatacctg
caccctgaat
ccgggatcetc
tgcaccatct
tgttgtgtgc
taacgcccte
cacctacagce
ctacgectygc

gggagagtgt

Ile
15

ser
Leu
Lys

Asp

Pro
Ala
His
80

Arg
Arg
Gln
Tyr
Ser
160
Thr
Lys

Pro

Phe
Asnh
Arg
Asn

Thr
80

60

120
180
240
300
360
420
480
540
600
660
720
723

Listing..2606491_1 (4D



120
Phe Pro Lys Asn g?e Phe Trp Gly Ile Sgy Thr Gly Ala Leu g1n val
5
Glu Gly Ser Trp Lys Lys Asp Gly Lys Gly Pro Ser ITe Trp Asp His
100 105 110
Phe Ile His Thr His Leu Lys Asn val Ser Ser Thr Asn Gly Ser Ser
115 120 125
Asp Ser Tyr Ile Phe Leu Glu Lys Asp Leu Ser Ala Leu Asp Phe Ile
130 135 140
Gly val ser pPhe Tyr Gin Phe Ser Ile Ser Trp Pro Arg Leu Phe Pro
145 150 155 160
Asp Gly Ile val Thr val Ala Asn Ala Lys Gly Leu Gin Tyr Tyr Ser
165 170 175
Thr Leu Leu Asp Ala Leu val Leu Arg Asn Ile Glu Pro Ile val Thr
180 185 190
Leu Tyr His Trp Asp Leu Pro Leu Ala Leu Gln Glu Lys Tyr Gly Gly
195 200 205
Trp Lys Asn Asp Thr Ile Ile Asp Ile Phe Asn Asp Tyr Ala Thr Tyr
210 215 220
Cys Phe GIn Met Phe Gly Asp Arg val Lys Tyr Trp ITe Thr Ile His
225 230 . 235 240
Asn Pro Tyr teu val Ala Trp His Gly Tyr Gly Thr Gly Met His Ala
245 250 255
Pro Gly Glu Lys Gly Asn teu Ala Ala val Tyr Thr val Gly His Asn
260 265 270
Lys Ala His Ser Lys val Trp His Asn Tyr Asn Thr His Phe
275 280 285
Arg Pro His GIn Lys Gly Trp Leu Ser Ile Thr Leu Gly Ser His Trp
290 295 300
Ile Glu Pro Asn Arg Ser Glu Asn Thr Met Asp Ile Phe Lys Cys Gln
305 310 315 320
GIn ser Met val Ser val Leu Gly Trp Phe Ala Asn Pro Ile His Gly
325 330 335
Asp Gly Asp Tyr Pro Glu Gly Met Arg Lys Lys Leu Phe Ser val Leu
340 345 350
Pro Ile Phe Ser Glu Ala Glu Lys His Glu Met Arg Gly Thr Ala Asp
355 360 365
Phe Phe Ala Phe Ser Phe Gly Pro Asn Asn Phe Lys Pro Leu Asn Thr
370 375 380
Met Ala Lys Met Gly Gln Asn val Ser Leu Asn Leu Arg Glu Ala Leu
385 390 395 400
Asn Trp ITe Lys Leu Glu Tyr Asn Asn Pro Arg Ile Leu Ile Ala Glu
405 410 415
Asn Gly Trp Phe Thr Asp Ser Arg val Lys Thr Glu Asp Thr Thr Ala
420 425 430
ITe Tyr Met Met Lys Asn Phe Leu Ser GIn val Leu GIn Ala Ile Arg
435 440 445
Leu Asp Glu I1e Arg val Phe Gly Tyr Thr Ala Trp Ser Leu Leu Asp
450 455 460
Gly phe Glu Trp Gln Asp Ala Tyr Thr Ile Arg Arg Gly Leu Phe Tyr
465 470 475 480
val Asp Phe Asn Ser Lys GIn Lys Glu Arg Lys Pro Lys Ser Ser Ala
485 490 495
His Tyr Tyr Lys Gln Ile Ile Arg Glu Asn Gly Phe Pro Leu Lys Glu
500 505 510
Ser Thr Pro Asp Met Lys Gly Arg Phe Pro Cys Asp Phe Ser Trp Gly
515 520 525
val Thr ¢lu ser val Leu Lys Pro Glu Phe Thr val Ser Ser Pro Gin
530 ) 535 540
phe Thr Asp Pro His Leu Tyr val Trp Asn val Thr Gly Asn Arg Leu
545 550 555 560
Leu Tyr Arg val Glu Gly val Arg Leu Lys Thr Arg Pro Ser Gin Cys
565 570 575
Thr asp Tyr val Ser Ile Lys Lys Arg val Glu Met Leu Ala Lys Met
580 585 590
Ltys val Thr His Tyr Gln Phe Ala Leu Asp Trp Thr Ser Ile Leu Pro
595 600 605
Thr Gly Asn Leu Ser Lys val Asn Arg Gln val Leu Arg Tyr Tyr Arg
610 615 620

NATI_1502193363_1_substitute Sequence Listing_2606491_1 (4)
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121
Cys val val ser Glu Gly teu Lys Leu Gly val Phe Pro Met val Thr
625 630 635 640
Leu Tyr His Pro Thr His Ser His Leu Gly Leu Pro Leu Pro Leu Leu
645 650 655
Ser Ser Gly Gly Trp Leu Asn Met Asn Thr Ala Lys Ala Phe Gln Asp
660 665 670
Tyr Ala Glu Leu Cys Phe Arg Glu Leu Gly Asp Leu val Lys Leu Trp
675 680 685
ITe Thr ITe Asn Glu Pro Asn Arg Leu Ser Asp Met Tyr Asn Arg Thr
690 695 700
Ser Asn Asp Thr Tyr Arg Ala Ala His Ash Leu Met ITe Ala His Ala
705 ] 710 715 720
Gln val Trp HiS Leu Tyr Asp Arg GlIn Tyr Arg Pro val 61n His Gly
725 730 735
Ala val Ser Leu Ser Leu His Cys Asp Trp Ala Glu Pro Ala Asn Pro
740 745 750
Phe val Asp Ser His Trp Lys Ala Ala Glu Arg Phe Leu Gin Phe Glu
755 760 765
ITe Ala Trp Phe Ala Asp Pro Leu Phe Lys Thr Gly Asp Tyr Pro Ser
770 775 ¢ 780
val Met Lys Glu Tyr Ile Ala Ser Lys Asn Gln Arg Gly Leu Ser Ser
785 790 795 300
Ser val teu Pro Arg Phe Thr Ala Lys Glu Ser Arg Leu val Lys Gly
805 810 815
Thr val Asp pPhe Tyr Ala Leu Asn His Phe Thr Thr Arg Phe val 1le
820 825 830
His Lys G1n Leu Asn Thr Asn Arg Ser val Ala Asp Arg Asp val Glin
835 840 845
Phe Leu Gin Asp Ile Thr Arg Leu Ser Ser Pro Ser Arg Leu Ala val
850 855 860
Thr Pro Trp Gly val Arg Lys Leu Leu Ala Trp Ile Arg Arg Asn Tyr
865 870 875 880
Arg Asp Arg Asp Ile Tyr Ile Thr Ala Asn Gly Ile Asp Asp Leu Ala
885 890 895
Leu Glu Asp Asp GIn Ile Arg Lys Tyr Tyr Leu Glu Lys Tyr val Gln
900 905 910
Glu Ala Leu Lys Ala Tyr Leu Ile Asp Lys val Lys ITe Lys Gly Tyr
915 920 925
Tyr Ala phe Lys Leu Thr Glu Glu Lys Ser Lys Pro Arg Phe Gly phe
930 935 940
Phe Thr Ser Asp Phe Arg Ala Lys Ser Ser val Gln Phe Tyr Ser Lys
945 950 955 960
Leu Ile ser ser Ser Gly Leu Pro Ala Glu Asn Arg Ser Pro Ala Cys
965 970 975
Gly Gln pPro Ala Glu Asp Thr Asp Cys Thr Ile Cys Ser Phe Leu val
980 985 990
Lys Pro teu Ile Phe Phe Gly Cys Cys Phe Ile Ser Thr Leu
995 1000 1005
Ala val Leu Leu Ser Ile Thr val Phe His His GlIn Lys Arg Arg Lys
1010 1015 1020
Phe GIn Lys Ala Arg Asn Leu Gln Asn Ile Pro Leu Lys Lys Gly His
1025 1030 1035 1040
Ser Arg val phe Ser
1045

Glu Lys

<210> 375

<211> 3138

<212> DNA .

<213> Artificial Sequence

<220>
<223> Coding seguence of human KLB (M1-F508)~ mouse KLB (P507-51043)

<400> 375

atgaagccag gctgtgcgge aggatctcca gggaatgaat ggattttctt cagcactgat 60
gaaataacca cacgctatag gaatacaatg tccaacgggg gattgcaaag atctgtcatc 120
ctgtcagcac ttattctget acgagetgtt actggattct ctggagatgg aagagctata 180

NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)



tggtctaaaa
ttccctaaaa
aagaaggatg
gtcagcagcea
ctggatttta
gatggaatag
gctctagtge
gcactacaag
tatgcecacat
aacccatatc
ggaaatttag
tggcataact
ggatctcatt
caatccatgg
ccagagggga
catgagatga
cccctaaaca
aactggatta
acagacagtc
agccaggtgce
tctctectgg
gtggatttta
cagatcatac
ttccectgtg
tcetececge
ctctaccgag
agcatcaaaa
ctggactgga
aggtactata
ttgtaccacc
tggctaaaca
ttgggggact
tacaaccgca
caggtctgge
tcecttacatt
gcegageget
gactatccat
tcagtcectge
tacgcactga
tcagttgcag
cgeetggety
agagacaggg
cagatccgaa
gacaaggtca
agatttggat
ctgatcagca
gaagacacag
gottgctget
aagagaagaa
agcagagttt

<210> 376
<211> 1042
<212> PRT

atcctaattt
actttttctg
gaaaaggacc
cgaatggttc
taggagtttc
taacagttgc
ttagaaacat
aaaaatatgg
actgtticca
tagtggcettg
cagctgtcta
acaacacaca
ggatcgagcce
tttectgtgct
tgagaaagaa
gaggcacagc
ccatggctaa
aactggaata
gtgtgaaaac
ttcaagcaat
atggctttga
acagtaaaca
gagaaaatgg
atttctcttg
agtttaccga
tggaaggggt
aacgagttga
cctetatect
ggtgtgtggt
caacccactc
tgaacacagce
tggtgaagct
cgagtaatga
acctctatga
gcgactygggce
tcetecagtt
cggttatgaa
cgcgettcac
accacttcac
acagggacgt
Taacacccty
atatctacat
agtactactt
aaatcaaagg
ttttcacctc
gcagtggcect
actgcaccat
tecatctccac
aattccagaa
tcagctga

tactccggta
gggtattggg
ttctatatgg
cagtgacagt
tttttatcaa
caacgcaaaa
tgaacctata
ggggtggaaa
gatgtitggg
gcatgggtat
cactgtggga
tttcecgecea
aaaccggtcg
tggatggttt
gttgttctec
tgatttcttt
aatgggacaa
caacaaccct
agaagacacc
aaggttagat
atggcaggat
gaaagagcgg
ttttecttty
gggagtcact
tcetecacctg
aaggctgaaa
aatgttggca
tcccactgge
gagcgaagga
ccatctegge
caaggccttc
ctggatcacc
cacctaccgt
taggcagtat
agaacctgcec
tgagatcgcc
ggaatacatc
cgcgaaggag
tacgaggttc
ccagttectg
gggagtgcoc
cacagccaat
ggagaagtat
Ctactatgca
tgacttcaga
cceegetgag
ttgctecattt
tctggetgta
agcaaggaac

<213> Artificial Sequence

<220>

122
aatgaaagtc
actggagcat
gatcatttca
tatattttte
ttttcaattt
ggtctgcagt
gttactttat
aatgatacca
gaccgtgtca
gggacaggta
cacaacttga
catcagaagg
gaaaacacga
gccaacccta
gttctaccca
geetrttett
aatgtttcac
cgaatcttga
acggccatct
gaaatacgag
gcttacacca
aaacctaagt
aaagagtcca
gagtcrgttc
tatgtgtygga
acaagaccat
aaaatgaaag
aatctgtcca
ctgaagcigy
cteeecctge
caggactacg
atcaatgagc
gcagcccaca
aggecggtec
aaccectttyg
tggtttgcag
gcctecaaga
agcaggctgg
gtgatacaca
caggacatca
aagcrccettg
ggcatcgatyg
gtccaggagg
ttcaaactga
gctaagtcct
aacagaagtc
ctcgtggaga
ctgctatcca
ttacaaaata

agctgtttct
tgcaagtgga
tccacacaca
tggaaaaaga
cctggecaag
actacagtac
accactggga
taatagatat
aatattggat
tgcatgcecec
tcaaggctca
gttggttatc
tggatatatt
tccatgggga
trttctetga
ttggacccaa
ttaatttaag
ttgctgagaa
acatgatgaa
tgtttggtta
tcecgecgagg
cttcagcaca
cgccagacat
ttaagcecga
atgtcactgg
cceagtgeac
tcacccacta
aagttaacag
gegtettece
cacttctgag
ctgagctgtyg
Ctaacaggct
acctgatgat
agcatggggc
tggattcaca
atcegetett
accagcgagg
tgaagggtac
agcagctgaa
cccgectaag
cgtggatccyg
acctggetcet
ctctgaaagc
ctgaagagaa
ctgtccagtt
ctgcgtgtgg
agaaaccact
tcaccgttit
taccattgaa

<223> Mouse KLB (ML-F506) - human KLB(S509-51044)

<400> 376

ctatgacact
agggagttgg
ccttaaaaat
cttatcagec
gcttttecece
tcttetggac
tTttgccttty
cttcaatgac
tacaattcac
tggagagaag
ctcgaaagtt
gatcacgttg
caaatgtcaa
tggcgactat
agcagagaag
caacttcaag
agaagcgctyg
tggctggttc
gaatttcctc
tactgcctgyg
attattttat
Cctactacaaa
gaagggtcgg
gtttacggtc
caacagattg
agattatgtg
ccagtttgcet
acaagtgtta
catggtgacg
€agtgggggg
cttcecgggagy
gagtgacatg
cgcececatgec
tgtgtcgcty
ctggaaggca
caagactggce
gctgtctage
cgtcgacttc
caccaaccge
ctcgececceage
gaggaactac
agaggatgat
atatctcatt
atctaagcct
ttacagcaag
tcagectgeg
catctteitc
tcatcatcaa
gaaaggccac

Mit Lys Thr Gly Cgs Ala Ala Gly Ser ;go Gly Asn Glu Trp Ile pPhe
15

Phe Ser ser %Sp Glu Arg Asn Thr Sgg Ser Arg Lys Thr Met Ser Ash
30

Arg Ala ggu Gln Arg Ser Ala val Leu Ser Ala Phe val Leu Leu Arg

40

45

Ala gg? Thr Gly Phe Ser ggy Asp Gly Lys Ala Ile Trp Asp Lys Lys
60

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3138
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GIn Tyr val Ser Pro val Asn Pro Ser Gln teu Phe Leu Tyr Asp Thr
65 70 75 80
Phe Pro Lys Asn g?e Ser Trp Gly val ggy Thr Gly Ala phe ggn val
Glu Gly Ser Trp Lys Thr Asp Gly Arg Gly Pro Ser Ile Trp Asp Arg
100 105 110
Tyr val Tyr Ser His Leu Arg Gly val Asn Gly Thr Asp Arg Ser Thr
115 120 125
Asp Ser Tyr Ile Phe Leu Glu Lys Asp Leu Leu Ala Leu Asp Phe Leu
130 135 140
Gly val Ser Phe Tyr Gln Phe Ser Ile Ser Trp Pro Arg teu Phe Pro
145 150 155 160
Asn Gly Thr val Ala Ala val Asn Ala Gln Gly Leu Arg Tyr Tyr Arg
165 170 175
Ala Leu Leu Asp Ser Leu val Leu Arg Asn Ile Glu Pro Ile val Thr
180 185 190
Leu Tyr His Trp Asp Leu Pro Leu Thr Leu Gin Glu Glu Tyr Gly Gly
195 200 205
Trp Lys Asn Ala Thr Met Ile Asp Leu Phe Asn Asp Tyr Ala Thr Tyr
210 215 - 220
Cys Phe GIin Thr Phe Gly Asp Arg val Lys Tyr Trp Ile Thr Ile His
225 230 X 235 240
Asn Pro Tyr bteu val Ala Trp His Gly phe Gly Thr Gly Met His Ala
245 250 255
Pro Gly Glu Lys Gly Asn Leu Thr Ala val Tyr Thr val Gly His Asn
260 265 270
Leu Ile Lys Ala His Ser Lys val Trp His Asn Tyr Asp Lys Asn Phe
275 280 285
Arg Pro His GIn Lys Gly Trp Leu Ser Ile Thr Leu Gly Ser His Trp
290 295 300
Ile Glu Pro Asn Arg Thr Asp Ash Met Glu Asp val Ile Ash Cys Gln
305 310 315 320
His Ser Mmet Ser Ser val teu Gly Trp Phe Ala Asn Pro ITe His Gly
325 330 335
Asp Gly Asp Tyr Pro Glu Phe Met Lys Thr Gly Ala Met Ile Pro Glu
340 345 350
Phe ser Giu Ala Glu Lys Glu Glu val Arg Gly Thr Ala Asp Phe Phe
355 360 365
Ala Phe ser Phe Gly Pro Asn Asn Phe Arg Pro Ser Asn Thr val val
370 375 380
Lys Met Gly GIn Asn val Ser Leu Asn Leu Arg Gln val Leu Asn Trp
385 390 385 400
Ite Lys Leu Glu Tyr Asp Asp Pro Gin Ile Leu Ile Ser Glu Asn Gly
405 410 415
Trp Phe Thr Asp Ser Tyr Ile Lys Thr Glu Asp Thr Thr Ala Ile Tyr
420 425 430
Met Met Lys Asn Phe Leu Asn Gln val Leu GIn Ala Ile Lys Phe Asp
435 440 445
Glu Ile Arg val pPhe Gly Tyr Thr Ala Trp Thr Leu Leu Asp Gly Phe
450 455 460
Glu Trp GIn Asp Ala Tyr Thr Thr Arg Arg Gly Leu Phe Tyr val Asp
465 470 475 480
Phe Asn Ser Glu Gln Lys Glu Arg Lys Pro Lys Ser Ser Ala His Tyr
485 490 495
Tyr Lys Gin Ile Ile GlIn Asp Asn Gly Phe Ser Leu Lys Glu Ser Thr
500 505 510
Pro Asp val GIn Gly Gln Phe Pro Cys Asp Phe Ser Trp Gly val Thr
515 520 525
Glu Ser val Leu Lys Pro Glu Ser val Ala Ser Ser Pro GIn Phe Ser
530 535 540
Asp Pro His Leu Tyr val Trp Asn Ala Thr Gly Asn Arg Leu Leu His
545 550 555 560
Arg val Glu Gly val Arg Leu Lys Thr Arg Pro Ala Gln Cys Thr Asp
565 570 575
Phe val Asn Ile Lys Lys GIn Leu Glu Met Leu Ala Arg Met Lys val
580 585 590
Thr His Tyr Arg Phe ATa Leu Asp Trp Ala Ser val Leu Pro Thr Gly
595 600 605
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Asn Leu Ser Ala val Asn Arg GIn Ala Leu Arg Tyr Tyr Arg Cys val
610 615 620
val ser Glu Gly Leu Lys Leu Gly Ile Ser Ala met val Thr Leu Tyr
625 630 635 640
Tyr Pro Thr His Ala His Leu Gly iLeu Pro Glu Pro Leu Leu His Ala
645 650 655
Asp Gly Trp Leu Asn Pro Ser Thr Ala Glu Ala Phe GIn Ala Tyr Ala
660 665 670
Gly Leu Cys phe GIn Glu Leu Gly Asp Leu val Lys Leu Trp Ile Thr
675 680 685
ITe Asn Glu Pro Asn Arg Leu Ser Asp Tle Tyr Asn Arg Ser Gly Asn
690 695 700
Asp Thr Tyr Gly Ala Ala His Asn Leu Leu val Ala His Ala Leu Ala
705 710 715 720
Trp Arg Leu Tyr Asp Arg Gln Phe Arg Pro Ser GIn Arg Gly Ala val
725 730 735
Ser Leu Ser Leu His Ala Asp Trp Ala Glu Pro Ala Asn Pro Tyr Ala
740 745 750
Asp Ser His Trp Arg Ala Ala Glu Arg Phe Leu Gln Phe Glu Ile Ala
755 760 765
Trp Phe Ala Glu Pro Leu Phe Lys Thr Gly Asp Tyr Pro Ala Ala Met
776G 775 780
Arg Glu Tyr Ile Ala Ser Lys His Arg Arg Gly Leu Ser Ser Ser Ala
785 790 795 800
Leu Pro Arg Leu Thr Glu Ala Glu Arg Arg Leu Leu Lys Gly Thr val
B80S 810 815
Asp Phe Cys Ala Leu Asn His Phe Thr Thr Arg Phe val Met His Glu
820 825 830
GIn Leu Ala Gly Ser Arg Tyr Asp Ser Asp Arg Asp Ile Gln Phe Leu
835 840 845
Gin Asp ITe Thr Arg Leu Ser Ser Pro Thr Arg Leu Ala val Ile Pro
850 855 860
Trp Gly val Arg Lys Leu Leu Arg Trp val Arg Arg Asn Tyr Gly Asp
865 870 875 880
Met Asp Ile Tyr Ile Thr Ala Ser Gly Ile Asp Asp Gln Ala Leu Glu
885 880 895
Asp ASp Arg Leu Arg Lys Tyr Tyr Leu Gly Lys Tyr Leu Gln Glu val
900 905 910
Leu Lys Ala Tyr Leu Ile Asp Lys val Arg Ile Lys Gly Tyr Tyr Ala
915 920 925
Phe Lys teu Ala Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe Phe Thr
930 935 940
Ser Asp Phe Lys Ala Lys Ser Ser Ile GIn Phe Tyr Asn Lys val ITe
945 950 955 960
Ser Ser Arg Gly Phe Pro Phe Glu Asn Ser Ser Ser Arg Cys Ser Gin
965 970 g97s
Thr 61n Glu Asn Thr Glu Cys Thr val Cys Leu Phe Leu val Gln Lys
980 985 990
Lys Pro Leu ITe Phe Leu Gly Cys Cys Phe Phe Ser Thr Leu val Leu
995 1000 1005
teu Leu Ser ITle Ala Ile Phe GlIn Arg GIn Lys Arg Arg Lys Phe Trp
1010 1015 1020
Lys Ala Lys Asn Leu GlIn His Ile Pro Leu Lys Lys Gly Lys Arg val
10%5 1030 1035 1040
val ser

<210> 377
<211> 3129
<212> DNA
<213> artificial sequence

<220>
<223> Coding sequence of Mouse KLB (M1-F506) - human KLB(S509-51044)

<400> 377
atgaagacag gctgtgcagc agggtctccg gggaatgaat ggattttctt cagetctgat 60
gaaagaaaca cacgctctag gaaaacaatg tccaacaggg cactgcaaag atctgecgtg 120
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ctgtctgegt
tgggataaaa
ttccctaaaa
aagacagatyg
gtcaacggca
ctggatittt
aatggaacag
tecgetggtac
acgctccagg
tatgccacat
aacccecttacc
ggaaatttaa
tggcataact
gggtcccatt
cactccatgt
cctgagttca
gtgaggggca
aacaccgtgg
attaaactgg
agctatataa
gttcttcaag
ctggatggct
tttaacagtyg
atacaagaca
tgtgacttct
ccacagttca
cgagtggaag
aaaaaacaac
tgggcctcgy
tacaggtgceg
tatccgaccc
aacccatcga
gacctggtga
cgctctggea
tggegectct
cacgcggact
cgettectgc
ccecgeggeca
ctgecgegec
ctcaaccact
tcggacaggg
gctgtgattc
atggacattt
cggaagtact
gtcagaatca
ggattcttica
agcagcaggg
acagagtgca
tgcttettet
agaaagtttt
gttagctag

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

<220>
<223>

<400>

378
25
PRT

378

Ttgttctget
aacagtacgt
acttrtcctyg
gaagaggacc
cagacagatc
Taggagtttc
tagcagcagt
ttaggaatat
aagaatatgg
actgcttcca
ttgttgettg
cagctgtcta
acgacaaaaa
ggatagagcc
cctetgtget
tgaagacggg
cggctgattt
tgaaaatggg
aatacgatga
agacagagga
caataaaatt
ttgagtggca
agcagaaaga
acggcttctce
cctggggtgt
gcgatcctca
gggtgaggcet
ttgagatgtt
tccttecccac
tggtcagtga
acgcccaccet
€ggccgagge
agctctggat
acgacaccta
acgaccggcea
gggcggaacc
agttcgagat
tgagggaata
tcaccgagge
tcaccactag
acatccagtt
€Ctggggggt
acatcaccgc
acctagggaa
aaggctatta
catctgattt
gcttccettt
ctgtctgett
ccaccctggt
goaaagcaaa

gcgagctgtt
gagtccggta
g9ggcgrtgag
ctcgatctgy
cactgacagt
ttittatcayg
gaatgcgcaa
cgagcccatt
gggctggaaa
gacctttgga
gcatgggttt
cactgtggga
cttcecgeect
aaacagaaca
tggatggttce
cgccatgatc
ctttgecttt
acaaaatgta
ccctcaaate
caccacggec
tgatgaaatc
ggatgcctat
gaggaaaccc
tttaaaagag
cactgaatct
tctgtacgtg
gaaaacacga
ggcaagaatg
tggcaacctg
ggggctgaag
aggcctcccce
cttccaggec
caccatcaac
€ggggcggceg
gttcaggecec
cgccaaccec
cgecetggtte
cattgectcee
cgaaaggagg
gttcgtoaty
tctgcaggac
gcgcaagetg
cagtiggcatc
gtaccttcag
tgcattcaaa
taaagctaaa
tgagaacagt
attcetrtotyg
tctactctta
aaacttacaa

Artificial Sequence

125
accggetrrct
aacccaagtc
accggageat
gatcggtacg
tacatctttc
ttctcaatct
ggtctccggt
gttaccttgt
aatgcaacta
gaccgtgtca
ggcacaggta
cacaacctga
catcagaagg
gacaacatgg
gccaacccea
ccecgagttet
tccttcgggc
tcactcaact
ttgatttcgg
atctacatga
cgecgtgtttyg
acgacccgac
aagtcctcgg
tccacgecag
gttcttaagc
tggaacgcca
ccecgcetecaat
aaagtcaccc
tcegeggtga
ctrggcatct
gagectctgt
tacgetgggc
gagcctaacc
cacaacctgc
tcacagcgeg
tatgctgact
gccgagecgce
aagcaccgac
ctgctcaagg
cacgagcagc
atcacccgcec
ctgcggtyggg
gacgaccagg
gaggtgctga
ctggetgaag
tcctcaatac
agttctagat
cagaagaaac
tcaattgeca
cacataccat

Humanized Anti-Beta Klotho VH FR1

ccggagacgg
agctgttcct
ttcaagtgga
tctactcaca
tggaaaaaga
cctggccacy
actaccgtgce
accattggga
tgatagatct
aatattggat
tgcatgcacc
tcaaggcaca
gttggctcte
aggacgtgat
tccacgggga
ctgaggcaga
ccaacaactt
taaggcaggt
agaacggctg
tgaagaattt
gttatacggce
gagggctgtt
ctcattacta
atgtgcaggg
ccgagtctgt
ctggcaacag
gcacagattt
actaccggtt
accgacaggce
ccgegatggt
tgcatgcega
tgtgcttcca
ggctaagtga
tggtggccca
gggcegtgte
cgcactggag
tcttcaagac
9g9gggctttc
gcacggtcga
tggceggceag
tgagctceec
tccggaggaa
ctctggagga
aagcatacct
agaaatctaa
aattttacaa
gcagtcagac
cactgatatt
tttttcaaag
taaagaaagg

gaaagcaata
ctatgacact
agggagttgg
cctgagaggt
cttgttggct
gttgtttcce
acttctggac
tttgcetcetyg
cttcaacgac
tacaattcac
aggagagaag
ttcgaaagty
catcaccttg
caactgccag
cggcgactac
gaaggaggag
caggccctca
gctgaactgg
gttcacagat
cctaaaccag
ctggactctc
ttatgtggac
caagcagatc
ccagtttecc
ggcttegtec
actgttgcac
tgtaaacatc
tgctctggat
cctgaggtac
caccctgtat
€gggtggcty
ggagctgggg
catctacaac
cgeecetggee
gctgtegety
ggcggecgag
cggggactac
cagctecggec
cttetgegeg
ccgctacgac
cacgcgectg
ctacggcgac
tgaccggctc
gattgataaa
acccagattt
caaagtgatc
CcCaagaaaat
cctgggttgt
gcagaagaga
caagagagtt

Gln val GIn Leu val GlIn ser Gly Ala Glu val Lys Lys Pro Gly ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser
20 25

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3129
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<210>
<211>
<212>
<213>

379

32

PRT )

Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VH

<400> 379
Arg Ala Thr Leu T?r Ala Asp Lys Ser
1

Leu Ser Ser Leu Arg Ser Glu Asp Thr
20 25

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

<220> ]
<223> Humanized Anti-Beta Klotho VH

<400> 380
A;g Ala Thr Leu T?r Ala Asp Lys Ser

380

32

PRT )

Artificial Sequence

Leu Ser Ser Leu Arg Ser Glu Asp Thr
20 25

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

<220>
<223> Humanized Anti-Beta Klotho VH

<400> 381
Arg Ala Thr Ile T?r Ala Asp Lys Ser
1

381

32

PRT

Artificial Sequence

Thr

Leu Ser Ser Leu Arg Ser Glu Asp
20 25

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

<220> i
<223> Humanized Anti-Beta Klotho VL

<400> 382
Asp Ile GIn Met T?r Gln Ser Pro Ser
1

382

23

PRT _

Artificial Seguence

Asp Arg val Tgr Tle Thr Cys
2

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

383

23

PRT )

Artificial Sequence

<220>

<223> Humanized Anti-Beta Klotho VL

NAI..1502193363_1 Substitute Sequence Listing_2606491_1 (4)
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FR3

Thr Ser Thr Ala Tyr Met Glu
15
Ala val Tyr Tyr Cys Ala Arg
30

FR3

Met Glu

15

Ala val Tyr Tyr Cys Ala Arg
30

Thr Arg Thr Ala Tyr
10

FR3

Thr Ser Thr Ala Tyr Met Glu

10 15

Ala val Tyr Tyr Cys Ala Arg
30

FR1

Ser Leu Ser Ala Ser val Gly
10 15

FR1
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<400> 383

Asp Ile GIn Leu Thr GIn Ser Pro Ser igr Leu Ser Ala Ser val Gly
1 5 15

Asp Arg val Thr Ile Thr Cys

20

<210> 384

<211> 23

<212> PRT

<213> Artificial sequence

<220> .

<223> Humanized Anti-Beta Klotho VL FR1

<400> 384

Glu Ile val Leu Thr GIn Ser Pro Ala {Sr Leu Ser Leu Ser Pro Gly
1 5 15

-

Glu Arg Ala ggr Leu Ser Cys

<210> 385

<211> 15

<212> PRT

<213> Artificial Segquence

<220> .
<223> Humanized Anti-Beta Klotho vL FR2

<400> 385
T;p Tyr GIn GIn Lys Pro Gly Lys Ala ggo Lys Leu Leu Ile {gr
5

<210> 386

<211> 15

<212> PRT

<213> Artificial sequence

<220> )
<223> Humanized Anti-Beta Klotho VL FR2

<400> 386
Trp Asn GIn Gln Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 387

<211> 15

<212> PRT

<213> Artificial sequence

<220> .
<223> Humanized Anti-Beta Klotho VL FR2

<400> 387
T;p Tyr GIn GIn Lys Pro Gly Lys Pro igo Lys Leu Leu Ile Tyr
5 15

<210> 388

<211> 15

<212> PRT

<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VL FR2
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<400> 388
Trp Asn Gln Gln Lys Pro Gly Lys Pro
1 5

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

<220> ) )
<223> Humanized Anti-Beta Klotho VL

<400> 389
Trp Tyr Gln Gln L%s pPro Gly Gln Ala
1

389

15

PRY

Artificial Sequence

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

<220> . )
<223> Humanized Anti-Beta Klotho vL

<400> 390
Trp Asn GIn GIn Lys Pro Gly GIn Ala
1 5

390

15

PRT

Artificial Sequence

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

<220> ]
<223> Humanized Anti-Beta Klotho VL

<400> 391
Trp Tyr Gin Gin Lys Pro Gly Gln Pro
1 5

391

15

PRT

Artificial sequence

<210> 392

<211> 15

<212> PRT

<213> Artificial sequence

<220> ) )
<223> Humanized Anti-Beta Klotho VL

<400> 392
Trp Asn GIn GIn Lys Pro Gly GIn Pro
1 5

<210> 393

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VL

<400> 393
Gly val Pro Asp Arg Phe Ser Gly ser

NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)
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Pro Lys Leu Leu Ile Tyr
10 15

FRZ

Pro Arg Leu Leu Ile Tyr
10 15

FR2

Pro Arg Leu Leu Ile Tyr
10 15

FR2

Pro Arg Leu Leu Ile Tyr
10 15

FR2

Pro Arg Leu Leu Ile Tyr
10 15

FR3

Gly Ser Gly Thr Asp Phe Thr
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1 5 10 15
Leu Thr Ile Ser Ser Leu Glin Ala g1u Asp val Ala val gyr Tyr Cys
5 0

<210> 394
<211> 32
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized Anti-Beta Klotho VL FR3
<400> 394
Gly val pro ser Agg pPhe ser Gly Ser Géy Ser Gly Thr Asp ;he Thr
1 1 5
Leu Thr Ile Ser Ser Leu GlIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30
<210> 395
<211> 32
<212> PRT ]
<213> Artificial Sequence
<220>
<223> Humanized Anti-Beta Klotho VL FR3
<400> 395
Gly val Pro ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
5 10 15
Ley Thr Ile ser Ser val GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30
<210> 396
<211> 32
<212> PRT .
<213> Artificial sequence
<220>
<223> Humanized Anti-Beta Klotho VL FR3
<400> 396
Gly val pro ser Agg phe ser Gly Ser Gly ser Gly Thr Asp Phe Thr
1 10 15
Leu Thr ITe Ser Ser Leu GlIn Glu Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30
<210> 397
<211> 32
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized Anti-Beta Klotho VL FR3
<400> 397
G}y val pPro Ser AEg phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15
teu Thr 1le ser Ser val Gn Glu Glu Asp Phe Ala Thr Tyr Tyr Cys
20 25 30
<210> 398
<211> 32
<212> PRT

NAI_1502193363_1 substitute Sequence Listing_2606491.1 (4)



<213>

<220> )
<223> Humanized Anti-Beta Xlotho vL

<400> 398
G}y val Pro ser Agg Phe Ser Gly Ser

Artificial Sequence

Leu Thr Ile ggr ser val GIn Glu Glu

<210> 399

<211> 32

<212> PRT

<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VL

<400> 399
61y Ile pro ala Agg phe Ser Gly Ser

teu Thr 1le ser Arg Leu Glu Pro Glu
20 25

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

<220> _
<223> Humanized Anti-Beta Klotho viL

<400> 400
Géy Ile Pro Ala Agg phe ser Gly Ser

400

32

PRT .

Artificial Sequence

Leu Thr Ile Sgr Arg val Glu Pro Glu
2

<210> 401

<211> 32

<212> PRT i

<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho viL

<A00> 401
Gly I1e pPro Ala A;g Phe Ser Gly Ser
1

Leu Thr Ile ser Arg Leu Glu Pro Glu
20 25

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

<220> .
<223> Humanized Anti-Beta Klotho VL

<400> 402
Gly Ile pPro Ala Agg Phe ser Gly Ser
1

402

32

PRT .

Artificial Sequence

NAI_1502193363_1_Substitute Sequence Listing_2606491_1 (4)
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FR3

phe Thr

15

Asp Ala Ala Thr Tyr Tyr Cys
30

Gly ser Gly Thr Asp
10

FR3

Gly Ser Gly Thr Asp phe Thr

10 15

Asp Phe Ala val Tyr Tyr Cys
30

FR3

phe Thr

15

Asp Phe Ala val Tyr Tyr Cys
30

Gly ser Gly Thr Asp
10

FR3

Gly ser Gly Thr Asp Phe Thr

10 15

Asp Ala Ala val gyr Tyr Cys
0

FR3

Gly sSer Gly Thr Asp Phe Thr
10 15
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ey Thr ITe ser Arg teu Glu Glu Glu Asp Phe Ala val g%r TYyr Cys

20 25

<210> 403

<211> 32

<212> PRT

<213> Artificial Sequence

<220> _

<223> Humanized Anti-seta Klotho VL FR3

<400> 403

Gly ITe Pro Ala Agg Phe Ser Gly ser g%y Ser Gly Thr Asp Phe Thr

1 15

Leu Thr ITe ser Arg val Glu Glu Glu Asp Phe Ala val Tyr Tyr Cys
20 25 30

<210> 404

<211> 32

<212> PRT

<213> Artificial Sequence

<220>

<223> Humanized Anti-Beta Klotho VL FR3

<400> 404
Gly Ile pPro Ala Agg phe ser Gly Ser Gly ser Gly Thr Asp i?e Thr
1 10

Leu Thr Ile ser Arg val Glu Glu géu Asp Ala Ala val g%r Tyr Cys
20

<210> 405

<211> 10

<212> PRT

<213> Artificial Sequence

<220> _
<223> Humanized Anti-Beta Klotho VL FR4

<400> 405
rphe Gly Gly Gly T?r Lys val Glu ITe Lys
1

<210> 406
<211> 10
<212> PRT
<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VL FR4

<400> 406
Phe Gly GIn Gly T?r Lys Leu Glu Ile &gs
1

<210> 407
<211> 10
<212> PRT
<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VL FR4

NAI.1502193363_1_substitute Sequence Listing_2606491_1 (4)
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<400> 407
pPhe Gly Gly GIn T?r Lys Leu Glu 1le L%s
1 1

<210> 408

<211> 1042

<212> PRT .
<213> Cricetulus griseus

<220>
<223> hamster beta klotho

<400> 408
Met Lys Ala Gly Cgs Ala Ala Gly ser 550 Gly Asn Glu Trp Ile Phe
1 15
Leu Ser Ser Tyr Glu Arg Asn Thr égg Ser Lys Lys Thr Met Ser Asn
20 30
Arg Ala Leu GlIn Arg Ser val XST Leu Ser Ala Phe X§T Leu Leu Arg
35
Ala val Thr Gly Leu Ser (S;Ejy Asp Gly Lys Ala %(l)e Trp Asp Lys Lys
50
GlIn Tyr val ser Pro val Asn Ala Ser GlIn Leu Phe Leu Tyr Asp Thr
65 . 70 75 80
phe Pro Lys Asn g?e phe Trp Gly val ggy Thr Gly Ala pPhe g?n val
5
Glu Gly Asn Trp GIn Ala Asp Gly Arg Gly Pro Ser Ile Trp Asp Arg
100 105 110
Phe I1e Tyr Thr His Leu Arg Asp val Ser ITe Thr Glu Lys Ser Ala
115 120 125
Asp Ser Tyr Ile Phe Leu Glu Lys Asp Leu Leu Ala Leu Asp Phe Leu
130 135 140
Gly val Ser Phe Tyr Gln Phe Ser Ile Ser Trp Pro Arg Leu Phe Pro
145 150 155 160
Asn Gly Thr val Ala Ser val Asn Ala Lys Gly Leu GIn Tyr Tyr Asn
165 170 175
Lys Leu Leu Asp Ser Leu Ile Leu Arg Asn Ile Glu Pro val val Thr
180 185 190
Leu Tyr His Trp Asp Leu Pro Leu Ala Leu GIn Glu Asp Tyr Gly Gly
195 200 205
Trp Lys Asn Ala Thr Met Ile Asp teu Phe Asn Asp Tyr Ala Thr Tyr
210 215 220
Cys Phe GIn Thr Phe Gly Asp Arg val Lys Tyr Trp Ile Thr 1le His
225 230 235 240
Asn Pro Tyr teu val Ala Trp His Gly Phe Ala Thr Gly Met His Ala
245 250 255
Pro Gly Glu Thr Gly Asn teu Thr Ala val Tyr Ile val Gly His Asn
260 265 270
Leu ITe Lys Ala His Ser Lys val Trp His Asn Tyr Asp Lys Asn Phe
275 280 285
Arg Pro His GlIn Lys Gly Leu Leu Ser Ile Thr Leu Gly Ser His Trp
290 295 300
ITe Glu Pro Asn Lys Thr Glu Asn Met Ala Asp Thr Ile Ser Cys GlIn
305 310 315 320
His Ser Met Ala Phe val Leu Gly Trp Phe Ala Asn Pro Ile His Ala
325 330 335
Asp Gly Asp Tyr Pro Glu Phe Met Lys Thr Leu Ser Thr Met Pro val
340 345 350
Phe Ser Glu Ala Glu Lys Glu Glu val Arg Gly Thr Ala Asp Phe Phe
355 360 365
Ala pPhe ser phe Gly Pro Asn Asn Phe Arg Pro Ser Asn Thr val val
370 375 380
Lys Met Gly Gin Asn val Ser Leu Asn Leu Arg Gln val Leu Asn Trp
385 390 395 400
ITe Lys Leu Glu Tyr Asp Asn Pro Arg Ile Leu Ile Ser Glu Asn Gly
405 410 415
Trp Phe Thr Asp Ser Asp Ile Lys Thr Glu Asp Thr Thr Ala Ile Tyr
420 425 430

NAI_1502193363_1_substitute Sequence Listing_2606491_1 (4)
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Met Met Lys His Phe Leu Asn GIn val Leu GIn Ala Ile GIn Phe Asp
435 440 445
Glu Ile Arg val pPhe Gly Tyr Thr Ala Trp Ser Leu Leu Asp Gly pPhe
450 455 460
Glu Trp GIn Tyr Ala Tyr Thr Ser Arg Arg Gly Leu Phe Tyr val Asp
465 470 475 480
Phe Asn Ser Glu GIn Lys Glu Arg Lys Pro Lys Thr Ser Ala His Tyr
485 490 495
Tyr Lys GIn ITe Ile GIn Glu Asn Gly Phe Pro Leu Lys Glu Ser Thr
500 505 510
Pro Asp Met Gln Gly Gln Phe Pro Cys Asp Phe Ser Trp Gly val Thr
515 520 525
Glu ser val Leu Lys Pro Glu Phe Met val Ser Ser Pro Gln Phe Thr
530 535 540
Asp Pro His Leu Tyr val Trp Asn Ala Thr Gly Asn Arg Leu Leu Gln
545 550 555 560
Arg val Glu Gly val Arg Leu Lys Thr Lys Pro Ser His Cys Thr Asp
565 570 575
Tyr val Ser Ile Lys Lys Arg val Glu Met Leu Ala Lys Met Lys val
580 ~ 585 590
Thr His Tyr GIn Phe Ala Leu Asp Trp Ala Thr Ile Leu Pro Thr Gly
595 600 605
Asn Leu Ser Glu val Asn Arg Gin val Leu Arg Tyr Tyr Arg Cys val
610 615 620 .
val ser Glu Gly Leu Lys teu Gly val Ser Pro Met val Thr Leu Tyr
625 630 635 640
His Pro Thr His Ser His Leu Gly Leu Pro Glu Pro Leu Leu Asn Ser
645 650 655
Gly Gly Trp Leu Asn Thr Tyr Thr Ala Lys Ala Phe Gln Asp Tyr Ala
660 665 670
Gly Leu Cys Phe GIn Glu Leu Gly Asp Leu val Lys Leu Trp Ile Thr
675 680 685
Ile Asn Glu Pro Asn Arg Leu Ser Asp Met Tyr Asn Arg Thr Ser Asn
690 695 700
Asp Thr Tyr Arg Ala Ala His Asn Leu Met ITe Ala His Ala Gln val
705 710 715 720
Trp Arg Leu Tyr Asp Arg GlIn Tyr Arg Pro val Gln His Gly Ala val
725 730 735
Ser Leu Ser Leu His Ser Asp Trp val Glu Pro Ala Asn Pro Tyr val
740 745 750
Asp Ser His Trp Lys Ala Ala Glu Arg Phe Leu teu Phe Glu Ile Ala
755 760 765
Trp Phe Ala Asp Pro Leu Phe Lys Thr Gly Asp Tyr Pro Leu Ala Met
770 775 780
Lys Glu Tyr Ile Ala Ser Lys Asn GlIn GlIn Gly Leu Ser Arg Ser val
785 790 795 800
Leu Pro Arg Phe Thr Pro Glu Glu Ser Arg Leu val Lys Gly Thr ITe
805 810 815
Asp Phe Tyr Ala Leu Asn His Phe Thr Thr Arg Phe val Ile His Lys
820 825 830
GIn Leu Asn Ser Ser Arg Ser Met Ala Asp Arg Asp val GlIn phe Leu
835 840 845
GIn Asp Ile Thr Arg Leu Ser Ser Pro Ser Arg teu Ala val Met Pro
850 855 860
Trp Gly Ala Arg Lys Leu Leu Gly Trp ITe GIn Arg Asn Tyr Gly Asp
865 870 875 880
Met Asp Ile Tyr Ile Thr Ala Asn Gly Ile Asp Asp Leu Ala Leu Glu
885 890 895
Asn Asp Gly Ile Arg Lys Tyr Tyr Leu Glu Lys Tyr Ile GIn Glu Ala
900 905 910
Leu Lys Ala Tyr Leu Ile Asp Lys val Lys Ile Lys Gly Tyr Tyr Ala
915 920 925
pPhe Lys Leu Thr Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe Phe Thr
930 935 940
Ser Asp Phe Lys Ala Lys Ser Ser val Glu Phe Tyr Ser Lys Leu Ile
945 950 955 960
ser Arg Ser Gly Phe Pro Ser Glu Thr Ser Asn Pro Ala Cys Gly Gln
965 970 975
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Pro Pro Glu Asp Thr Asp Cys Thr égg Cys Ser Phe Phe Thr

Lys Ser ng Ile phe Phe Gly Cys Cys Phe Ile Ser Thr Leu
9

Leu Leu Ser Ile Thr Ile Phe His His Arg Lys Arg Arg Phe

1010

Ser Lys Asn Leu Glu Asn ITe Pro Leu Lys Glu Gly His Ser
1035

1025
Leu Ser

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

<220>
<223>

<400> 409

atgtccaaca
gttaccggat
gtgaatgcaa
ggaactggag
tgggatcgtt
agttacattt
cagttctcaa
aaaggtctcec
gttgttacct
aaaaatgcaa
ggagaccgtg
tttgccacag
ggacacaacc
cceccatcaga
acagaaaaca
tttgccaacc
atgccagtgt
ttitcetttg
gtatcactca
atcttgattt
gccatctaca
atacgagtgt
tacacgtctc
cccaagacct
gagtccacge
tctgttetta
gtgtggaatg
aaaccatccc
atgaaagtca
ctgtctgaag
aagctgggceg
cctgageage
gactacgcag
aatgagccta
gcccataacc
ccagtecage
ccctatgtgg
ttcgctgatc
tccaagaacc
aggctggtga
atacacaaac
gacatcaccc
ctgcttgggt
atcgatgatc
caggaggctc
aaactgactg
aagtcatctg

409
3042
DNA

980

1660
1015

1030

Coding sequence

gggcactgca
tgtctggaga
gtcagetgtt
catttcaagt
tcatctacac
ttctggaaaa
tetectggee
aatactacaa
tataccattyg
ctatgataga
tcaagtattg
gtatgcatgc
tgatcaaggc
agggtttgct
tggccgatac
ccatccatge
tctctgaggce
ggcccaacaa
acttaagaca
cggagaatgg
tgatgaagca
ttggttacac
gccgaggact
cggcacatta
cagacatgca
agccggagtt
ccactggcaa
actgcacaga
cccactacca
ttaatagaca
tcteteccat
ttcttaacag
gactgtgett
ataggctgag
tgatgattgc
atggagctgt
actcacactg
cgetcttcaa
agcaagggact
agggcaccat
agctcaacag
gcctgagcetc
ggatccagag
tggctctgga
tgaaagcata
aagagaaatc
tagagtttta

Cricetulus griseus

of hamster

aagatctgtc
€gggaaagcy
tctetatgac
ggaagggaat
acacctgaga
agatttgttg
acggtigttc
caaacttctyg
ggatttgcect
tctcttcaat
gattacaatt
gccaggagag
tcattcgaaa
gtccattacc
aatcagctge
agacggcgac
agagaaggag
tttcaggecc
ggtgctgaac
ctggttcaca
tttcctcaac
ggcctggrcet
gttttatgtg
ctacaaacag
gggtcagttt
tatggtttcc
cagattgcta
ctatgitapc
gtttgctety
agtactaagg
ggtgacgtty
£8ga0gatgy
ccaggaacta
tgacatgtac
ccatgcccag
gtcgetgtec
gaaggcageg
gactggcgac
gtccegetca
cgacttctac
cageegetet
gceccageegce
gaactatggy
gaatgatgogg
cctcattgac
taagcctaga
tagcaagttg

134

beta klotho

gtgctgtcag
atatgggata
actttececta
tggcaggeag
gatgtcagca
gctetggatt
cccaatggaa
gactcgctga
ttggcgctac
gactatgcca
cacaaccctt
acgggaaatt
gtgtggcata
tTtggggtccc
cagcactcta
taccctgagt
gaggtgaggy
tcgaacactg
tggattaaat
gatagtgaca
caggttcitc
ctectggatg
gactttaata
atcatacaag
ccetgtgact
tccecacagt
cagcgagtag
atcaaaaaac
gactgggcca
tactataggt
taccaccccea
Cctaaacactt
ggggacttgg
aaccgcacga
gtctggegte
ctacattctg
gagcgettec
tatccactygg
gtcetgeege
gcactgaacc
atggcagaca
ctggctgtta
gacatggaca
atccgaaagt
aaagtcaaaa
tttggatttt
atcagcagaa

990

1005
1020

cgtttgttct
aaaaacagta
aaaactittt
acggaagagg
tcacagagaa
ttttaggagt
cagtagcatc
tacttaggaa
aggaagacta
catactgctt
acctggttge
taacagctgt
actacgacaa
actggataga
tggctttigt
tcatgaaaac
gcacagcetga
tagtgaaaat
tagaatatga
taaagacaga
aagcaataca
gctttgaatg
gtgaacagaa
aaaatggttt
tctectggyg
ttaccgaccc
aaggagtaag
gagttgagat
ccatecttec
gtgtggtgag
cccacteeca
acaccgecaa
tgaagctctg
gtaatgacac
tctacgacag
actgggtgga
tcetgtttga
ccatgaagga
gcttcacccc
acttcactac
gggacgtcca
tgceetggygg
tctacatcac
actacttgga
tcaaaggcta
tcacatctga
gtggcttcce

GIn Lys
Ala val
His Lys

Arg val
1040

gctgcegaget
cgtgagtecyg
ctggggtgtt
accctcgatt
atccgceccgac
ttctttttat
cgtgaatgea
tattgagcecc
tgggggttgg
ccagaccttt
ttggcatyggg
ctacattgtyg
aaacttccge
accaaacaaa
gcttgggtog
attgtccacc
cttctttgec
gggacaaaat
caaccctega
ggacaccaca
gtttgatgaa
gcagtatgcec
agaaaggaaa
ccctttgaaa
ggtcaccgag
tcacctgtat
gctaaaaaca
gttggccaaa
cactggcaat
cgaaggactg
tctaggectc
ggecticcay
gatcaccatc
ctaccgtgeca
gcagtatagyg
acctgecaac
gatcgectygg
gtacatcgcec
agaggagagc
taggttcgtyg
gttcctgeag
agcacgcaag
agccaatgge
gaagtacatc
ttatgcattc
cttcaaagcet
ctctgagact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
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agcaatcccg
actcagaaga
ctgtcaatca
aatataccat

<210> 410
<211> 1044
<212> PRT

<213> oryctolagus cuniculus

<220>

<223> Rabbit beta klotho

<400> 410
Mgt Lys Pro

Phe Cys Thr

Gly Arg Leu
35
Ala val Thr
50
Pro Asn Leu
65
Phe Pro Lys

Glu Gly ser

pPhe Ile Ala
115
Ser Tyr Ile
130
val Ser Phe
145
Gly Thr val

Leu Leu Asp

Tyr His Trp
195
Lys Asn Glu
210
pPhe Gln Thr
225
Pro Tyr Leu

Gly Glu Lys

Leu Lys Ala
275
Pro His Glin
290
Glu Pro Asn
305
Ser Met val

Gly Asp Tyr

Ala phe ser
355
Phe Ala Phe
370
Ala Lys Met
385
Trp Ile Lys

Gly Trp Phe

Gly
ASp
20

APgQ
Gly
ser
ASnh
Trp
100
Thr
Phe
Tyr
Ala
ser
180
ASP
Thr
phe
val
Gly
260
His

Lys

Leu

Thr
420

Cys
5

Glu
Arg
Phe
Pro
Phe
85

Lys
His
Leu
GlIn
val
165
Leu
Leu
fL.eu
Gly
Ala
245
Asn
Ser
Gly
Ala
val
325
Glu
Ala
Phe
Gin
Glu

405
Asp

Ala
Arg
Ser
Pro
val
70

Phe
Lys
Leu
Glu
Phe
150
Ala
lL.eu
Pro
Ile
Asp
230
Trp
val
Lys
Trp
Glu
310
Leu
val
Glu
Gly
AsSh
390
Tyr

Ser

Ala
Asn
val
Gly
55

Asn
Trp
Asp
Asn
Lys
135
Ser
Asn
Leu
Trp
ASp
215
Arg
His
Ala
val
Leu
295
Ser
Gly
Met
Lys
Pro
375
val
Gly

Tyr

Gly
Arg
Met
40

Asp
Glu
Gly
Gly
val
120
ASp
Ite
Ala
Arg
Ala
200
Leu
val
Gly
Ala
Trp
280
Ser
Ile
Trp
Thr
ASn
360
Asn
Ser
Asn

vall

Ser
Arg
25

Leu
Gly
ser
val
Lys
105
sSer
Ley
Ser
Lys
Asn
185
Leu
Phe
Lys
Tyr
val
265
His
Ile
val
Phe
Lys
345
Glu
Asn
Ley
Pro

Glin
425

135

catgtggtca gcctccagaa gacacagact
aatctctgat cttctttggt tgttgcttca
ccatttttca tcatcgaaag agaagatttc
tgaaggaagg ccacagtaga gttcttaget

Pro
10

Cys
Ser
Arg
Gln
Gly
90

Gly
Ser
Ser
Trp
Gly
170
Ile
Gln
Asn
Tyr
Gly
250
Tyr
Asn
Thr
Asp
Ala
330
Lys
val
Phe
AsH
Arg

410
Thr

Gly
Arg
Ala
Ala
Leu
75

Thr
Leu
Arg
Ala
Pro
155
Leu
Glu
Glu
Asp
Trp
235
Thr
Thr
Tyr
Ley
Tle
315
Asn
Leu
Arg
Lys
Leu
395
Ile

Glu

gcaccatctg ctcattttte 2880
tctccactct ggctgtactg 2940
ataaatcaaa gaacttagaa 3000
aa 3042

Asn Glu Trp X21 ser
Glu Thr §8t Ser ser
Phe Ile Leu Leu Arg
45
val Trp Ser Gin Asn
60
Phe Leu Tyr Asp ;gr
Gly Ala Phe ggn val
Ser val Trp Asp His
110
Asp Gly Ser Ser Asp
125
Leu Asp Phe Leu Gly
140
Arg Leu Phe Pro Asp
160
GIn Tyr Tyr Ash Arg
175
pro val val Thr Leu
180
Lys Tyr Gly Gly Trp
205
Tyr Ala Thr Tyr Cys
220
Ile Thr Ile His Asn
240
Gly Leu His Ala Pro
255
val Gly His Asn Leu
270
Asn Arg Asn Phe Arg
285
Gly Ser His Trp Ile
300
Leu Lys Cys Gln Gln
320
Pro Ile His Gly Asp
335
Leu Ser val Leu Pro
350
Gly Thr Ala Asp Phe
365
Pro Leu Asn Thr Met
380
Arg Gin val Leu Asn
400
Leu ITe Ala Glu Asn
415
Asp Thr Thr Ala 1le
430

NAIL_1502193363_1_Substitute Sequence Listing_2606491._1 (4)
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Tyr Met Met Lys Asn Phe Leu Asn GIn val Leu GIn Ala Ile Arg Leu
435 440 445
Asp Gly val Arg val Phe Gly Tyr Thr Ala Trp Ser Leu Leu Asp Gly
450 455 460
Phe Glu Trp Gin Asp Ala Tyr Asn Thr Arg Arg Gly Leu Phe Tyr val
465 470 475 480
Asp Phe Asn Ser Glu G1ln Arg Glu Arg Arg Pro Lys Ser Ser Ala His
485 490 495
Tyr Tyr Lys Gin val Ile Gly Glu Asn Gly Phe Thr Leu Arg Glu Ala
500 505 510
Thr Pro Asp Leu GIn Gly GIn Phe Pro Cys Asp Phe Ser Trp Gly val
515 520 525
Thr Glu ser val Leu Lys Pro Glu Ser val Ala Ser Ser Pro Gln Phe
530 ] 535 540
Ser Asp Pro His Leu Tyr val Trp Asn Ala Thr Gly Asn Arg Met Leu
545 550 555 560
His Arg val Glu Gly val Arg Leu Lys Thr Arg Pro Ala Gln Cys Thr
565 570 575
Asp Phe 1le Thr Ile Lys Lys Gin Leu Glu Met Leu Ala Arg Met Lys
580 * 585 590
val Thr His Phe Arg Phe Ala Leu Asp Trp Ala Ser val teu Pro Thr
595 600 605
Gly Asn Leu Ser Glu val Asn Arg Gln Ala Leu Arg Tyr Tyr Arg Cys
610 615 620
val val Thr Glu Gly Leu Lys Leu Asn Ile Ser Pro Met val Thr Leu
625 630 635 640
Tyr Tyr Pro Thr His Ala His Leu Gly Leu Pro Ala Pro Leu Leu His
645 650 655
Ser Gly Gly Trp Leu Asp Pro Ser Thr Ala Lys Ala Phe Arg Asp Tyr
660 665 670
Ala Gly Leu Cys Phe Arg Glu Leu Gly Asp teu val Lys Leu Trp Ile
675 680 685
Thr I1e Asn Glu Pro Asn Arg Leu Ser Asp val Tyr Asn Arg Thr Ser
690 695 700
Asn Asp Thr Tyr Gin Ala Ala His Asn tLeu Leu Ile Ala His Ala Leu
705 710 715 720
val Trp His Leu Tyr Asp Arg Glin Tyr Arg Pro Ser Gln Arg Gly Ala
725 730 735
Leu Ser Leu Ser Leu His Ser Asp Trp Ala Glu Pro Ala Asn Pro Tyr
740 745 750
val Ala Ser His Trp Gln Ala Ala Glu Arg Phe Leu GIn Phe Glu Ite
755 760 765
Ala Trp Phe Ala Glu Pro Leu Phe Lys Thr Gly Asp Tyr Pro val Ala
770 775 780
Met Arg Glu Tyr Ile Ala Ser Lys Thr Arg Arg Gly Leu Ser Ser Ser
785 790 795 800
val Leu Pro Arg Phe Ser Asp Ala Glu Arg Arg Leu val Lys Gly Ala
805 810 815
Ala Asp phe Tyr Ala lLeu Asn His Phe Thr Thr Arg Phe val Met His
820 825 830
Glu GIn GIn Asn Gly Ser Arg Tyr Asp Ser Asp Arg Asp val GlIn Phe
835 840 845
Leu GIn Asp Ile Thr Arg Leu Ala Ser Pro Ser Arg Leu Ala val Met
850 855 860
Pro Trp Gly Glu Gly Lys Leu Leu Arg Trp Met Arg Asn Asn Tyr Gly
865 870 875 880
Asp Leu Asp val Tyr Ile Thr Ala Asn Gly Ile Asp Asp GIn Ala Leu
885 890 895
GIn Asn Asp GIn Leu Arg GIn Tyr Tyr Leu Glu Lys Tyr val GlIn Glu
900 905 910
Ala Leu Lys Ala Tyr Leu Ile Asp Lys Ile Lys Ile Lys Gly Tyr Tyr
915 920 925
Ala pPhe Lys Leu Thr Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe Phe
930 935 940
Thr ser Asp Phe Lys Ala Lys Ser Ser Ile Gln Phe Tyr Asn Lys Leu
945 950 955 960
Ile Thr ser Asn Gly Phe Pro Ser Glu Asn Gly Gly Pro Arg Cys Asn
965 970 975
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GIn Thr GIn

Lys Lys Pro
985
Leu Leu Ser

1010

Trp Lys Ala

1025

Arg val Leu

<210> 411
<211> 5737
<212> DNA

Gly
980
Leu
Ser

Lys

1000
1015

1030

Ser

<213> Oryctolagus cuniculus

<220>

<223> Coding sequence

<400> 411
tgaagccgtyg
atctccaggg
aacgatgtcc
agccgtgact
tccggtaaac
tgtggggact
tgtatgggat
cagctacatt
tcagttttca
aaaaggtctc
tgtagtcact
gaaaaacgag
tggggaccgt
ctacgggaca
gggacacaac
ccegeatcag
agcggaaage
gtttgccaac
ctccgtectyg
crttgeecttt
gcagaatgtg
ccectegaate
caccacagcc
ggatggagtc
ggacgcttac
aagaaggccc
gctcagagag
caccgagtct
cctctacgtg
gaaaacacgg
ggcaagaatg
gggcaacctg
ggggctgaag
gggcctgecc
cttccgegac
caccatcaac
ccaggecgec
gtaccggecg
cgccaaccecec
tgcotggtte
catcgcctcece
€gagceggegg
gttcgtgaty
cctgcaggac
gggcaagcetg
caatggcatc
gtacgtccag

ataagacggt
aatgaatggg
agcggacgcc
gggttceccy
gaaagtcagc
ggagcecttec
catttcatcy
tttttggaga
atttcctgge
cagtactata
ttataccatt
acgttgattg
gtcaaatact
ggtctgecatg
ctgcttaagg
aaaggctgge
atcgtggaca
ccgatccacy
ccecgetrttct
tcgtttggac
tcactcaatc
ctgatcgcty
atctacatga
cgagtgtttg
aacacccgcec
aagtcctcgy
gcecaccecgg
gttcttaage
tggaacgcca
ccegeteagt
aaagtcacce
tccgaggtga
ctcaacatct
gcgeegetge
tacgcagggce
gagcccaacc
cacaacctge
tcgcagegey
tacgtggect
gcecgagecece
aagacccgge
ctyggtcaagg
cacgagcagce
atcacccgec
ctgcggtgga
gacgaccagg
gaggctctga

137

Asn Pro Glu Cys Thr val Cys
985

ITe Phe phe Ser Cys Cys Phe

Ile Thr Ile Phe His Arg Arg

Asp Leu GIn His I'le Pro Leu
1035

of Rabbit beta klotho

cccgeagtte
ttteeticty
tgcggagatc
gagacggaag
tgtttctcta
aagtggaagg
ctacacacct
aagacttatc
caagactgtt
atcggetect
gggatctgcece
atttattcaa
ggatcaccat
ctccgggaga
ctcattcaaa
tgtcgatcac
tactcaagtyg
gggacgggga
cagaagcaga
ccaacaactt
taagacaggt
agaacggctg
tgaagaattt
gctacactgce
gtggactgtt
cgcattacta
atctgcaggg
ccgagteggt
ctggcaaccy
gcacagattt
actteccggtt
accgacaagce
cgeeeatggt
tgcacagegg
tgtgcttcceg
ggctgagega
tgatcgcgea
gggcgetgte
cgcactggea
tgttcaagac
gcgggectce
gcgcecgecga
agaacggceag
tggcctcacc
tgcggaacaa
ccctgcagaa
aagcatatct

gtggcaaaty
caccgatgaa
tgtcatgetg
agctgtatgg
tgacactttc
gagttggaag
gaacgtcagc
ggcgctggat
ceceggatgge
ggactctctg
ttgygcgceta
tgactatgcc
tcacaatcce
gaaggggaat
agtctggceac
gctgggatcc
ccagcagtcc
ctacccagag
gaagaacgag
caagccctta
gctgaactgg
gttcacagac
cctcaaccag
ctggtcicte
ttatgtyggac
taaacaggtc
gcagtttcce
ggcttcctey
aatgcttcac
catcaccatc
tgctctggac
cctgaggtac
caccttgtac

ggggtggctg

ggagctggag
cgtctacaac

cgcgetegtyg
gctgtcectg
ggcggccgag
cggggactac
cagctccgtg
cttctacgee
ccgctacgac
cagccgectyg
ctacggagac
cgaccagcett
gatagataaa

Leu Leu Leu
990
phe Cys Thr
1005
Lys Arg Arg
1020

Lys Lys Gly

dagccaggcet
agaaacagac
tcagecttca
tcgcaaaatc
ccaaaaaact
aaggatggga
ageccegegatg
trtttaggag
acagtagcag
ctacttagaa
caagaaaaat
acctactgtt
tatctggtygg
gtggcagctg
aactacaaca
cactggattg
atggtctegg
gtgatgacaa
gtacgaggca
aacaccatgg
attaaactgg
agttacgtgce
gttcttcaag
ctggatggcet
ttcaacagcg
ataggagaaa
tgtgactict
ccacagttca
cgggtggaag
aagaaacaac
tgggcctegg
tacaggtgty
tacccgaccec
gacccatcca
gacctggtga
cgcaccagcea
tggcacctgt
cactcggact
cgcertectge
ccggtggceca
ctgcceeget
ctcaaccact
tcggacaggg
gccgtgatge
ctggacgtct
cgccagtact
ataaaaatca

Leu Gln
Leu val
Lys Phe

His Lys
1040

gtgcggcagg
gctgtaggga
tectgetgeg
ctaatttgag
ttttctgggg
aaggactctc
gctccagtga
tctettttta
tcgecaatge
acattgaacc
acggggggty
tccagacgtt
cttggcatyg
tctacactgt
ggaatttccg
agccaaacag
tgctgggcetg
agaagctgcet
ccgcagactt
ctaaaatggg
aatatggcaa
aaacagaaga
caataaggtt
tcgaatggea
aacagagaga
acggcttcac
cctggggegt
gcgaccctca
gggtgaggct
tcgagatgtt
tectteecac
tggtcaccga
atgcccacct
cggccaagge
agctctggat
acgacaccta
acgaccgeca
gggccgagec
agttcgagat
tgagggagta
tcagcgacgce
tcaccaccag
acgtgcagtt
cctggggcega
acatcacggc
acctggagaa
aaggctatta

NAI_1502193363_1_Substitute Sequence Listing_26006491_1

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820

4



tgcattcaaa
caaagccaag
tgagaacggc
actcctectg
tctactctcea
ggacttacaa
tatttctete
catacccgta
aaacctctge
ttcttggttc
gctttgtcaa
gctactatgg
aaactattct
tggtcctagt
gccaatcaca
taattttgtg
atggaaagat
caccgtactg
tgatttagca
aatattgaac
gcatgatgaa
ccagcaagtc
attacttgct
tagtgatgaa
tgggaatgct
gaggtacctyg
tcctaaaaag
acttgcttge
tggatgcgat
Ccctagaattc
gatttattca
atttttcttg
ttcaggaatt
agtttgtgtc
ctgeacceac
tggagtatga
ttttcaaaag
attaaggcgg
aattcagtat
cacgtgcagt
tgttttacat
atcaaaggca
ttcaaacttg
ttccttaggg
ctattggtaa
agtggaagtt
ccacctggta
atatggaaac
gtctaattta

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

<220>
<223> bog b

<400> 412
Met Lys Pro
1

432
1045
PRT

lL.eu Ser Thr

His Gly Leu
35
Ala val pro

ctgactgaag
tcttcaatac
ggtcctagat
cagaagaagc
tcaattacca
cacataccat
tgaagagttt
ttgtacacag
catgtggttg
taaaggaggc
gtttgatgag
taaaagttyt
ttacactgga
ggctctcaaa
gcactgaccc
atcttitaag
cgactaagga
caacttcctc
tctagaaccc
ggaaaatttc
atcteatttt
caagctacct
catacccagg
aaggaggtaa
gcaggtttta
gggcacaatc
acgcaatgtt
tctctageca
tcagaatgct
ttccatetaga
gtgattctaa
attagccaac
taagtcaaag
cctgeggtrtc
atgggagacc
accagtggat
tcaaaataaa
ttgtgattot
gctactagac
taatttgctt
gtactttaga
attcataatt
ccaaactect
gttatatttt
tacatgtaat
gctgctittc
ctacatctcg
aacactadgtg
ttccaaataa

eta klotho

aaaaatctaa
agttttacaa
gcaatcagac
cgctgatatt
tctttcacag
taaagaaagg
agaaattcac
agtatttgag
aatgcatttt
ttcgeactygce
ctgtttcgea
ttttaaaagt
tctgtgattt
tagaaagcaa
acaactacac
taatctgaaa
gagccatace
ctttagagca
ctatctgcag
agaaagattt
ctttgctecca
atattactca
taaccctttt
gtcatcaaat
caggaaaaca
tccacagata
ctacttactg
agtttcgetg
gatctgagtyg
acttgggagt
acactggagg
atttaaataa
gatgctgctg
cacttecctat
caaaagcaga
ggaagatcaa
attctccage
atcccaagtyg
tataaggaga
tctggttggce
agaaattttg
acaagtggtc
caaatagtga
taagtgacty
attcaggttt
aaagtaacag
tgtattcact
cttagectcet
actgatttac

canis Tupus familiaris

138
acccaggttt
caaactaatt
tcaaggaaat
ctttagctge
acggaagaga
ccacaagaga
tccagttcca
atactgtgct
cccttaagcy
cactaggcta
tcattctcta
caaactctgt
tgtcactcgt
acacatctta
aaatccgtta
tgtaaaagta
cagctgtgag
ggcattcctt
tttctticta
ccaagtttta
tcctgeacag
cttgatagtc
ttattttaat
atggaaggac
aaattcagtc
aggggaaaga
gccatcagaa
cacataggtg
aactagtttt
tttgactttt
tagaaaactg
ccacaaagtg
cctgcgatgce
ccagetecct
tectgotgcet
tgtctctccce
tcaaaaagct
catctacgtt
aaacagccaa
cazatgtitt
actttttgct
cattgtctta
agctcctaac
taatttacct
atcataaacc
gcttctcagg
gtaacccatc
ggaaatgagg
gccaata

Gly Cys Ala Ala Gly ser pro Gly
5 10

20

Asp Glu Ser Asn Thr ggs Tyr Arg

Gln Arg Ser val Ile Leu Ser Ala

40

Gly pPhe Ser Gly Asp Gly Arg Ala

NAI..1502193363_1_substitute Sequence

ggattcttca
accagcaacg
cccgagtgea
tgcttcttct
agaaaatttt
gtecttaget
tatgctggta
aaccaaggcg
gtgacaatca
tgagtattac
gctttcttta
aaggcttcac
agcaaggtgc
gggtaatcta
gctettetec
tgacttccgt
gacaatttag
accattrttg
tggcttacct
aattgtgtac
gatgtgaaac
accatggtta
atagctccaa
agattaactc
agtggtttaa
gcactgacaa
taatggccaa
tagaatgcag
ttatacagca
ttgaaattaa
tatacccatt
gccagtegtt
tggcacttca
gctaatggct
ticagectge
aacaattctt
ttagtagaaa
acaaaccaaa
ttcaaacaaa
tittetcttc
tcectttgaga
agagctcaag
gaagggttta
aacaaattta
cacttaaaaa
ggaaaatatc
tttccgaaca
ccaggatttt

Asn
Lys
Phe

45
Ile

cctetgattt
gctteccgte
ccgtectgett
gcaccctgot
ggaaagcaaa
aaagtgaact
acacaaaaga
atgacaatca
gcgaactcag
ctgacgcatt
gataccaata
agcagattta
tttececttt
cttatctata
ataaaacacc
aacccatcte
tractaatct
taagatgaca
acatttcaag
tagcattagt
atccctcigt
tccagetgtt
agtataagac
tggcactaag
agcatcctcet
agactaaaca
aggaccctat
cgactgaccc
ctttttaaag
ttgtgcttaa
atgcctatta
gtctttecet
taggggtgac
tgggagagcec
Tgcggecact
tgaataaatt
acgatcctac
ttgagtatgce
ataccaaagt
ttgccaccac
aatcactatt
attatagcecc
caacatcctyg
atctggctat
ctaaaggtta
accttagegt
tgtctgatat
gtgattaaat

Glu Trp Ile pPhe

15

Thr Met Cys Asn
30
Ile Leu Leu Gly

Trp Ser Lys Asn
Listing_2606491_1 (4)

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5737



139
50 55 60
Pro His Phe Ser Pro val Asn Glu Ser Gln Leu Phe Leu Tyr Asp Thr

Phe Pro Lys Asn g?e pPhe Trp Gly val ggy Thr Gly Ala pPhe ggn val
Glu Gly Asn Trp Lys Thr Asp Gly Lys Gly Pro Ser Ile Trp Asp His
100 105 110
Phe Ile His Thr His Leu Lys Asn val Asn Ser Met Asn Ser Ser Ser
115 120 125
Asp Ser Tyr Ile Phe teu Glu Lys Asp Leu Ser Ala Leu Asp Phe Ile
130 135 140
Gly val Ser Phe Tyr Gin Phe Ser Ile Ser Trp Pro Arg Leu Phe Pro
145 150 155 160
Asp Gly ITe Ala Ala val Ala Asn Ala Lys Gly Leu GIn Tyr Tyr Asn
165 170 175
Asp Ala Leu val Leu Arg Asn Ile Glu pro Ile val Thr
180 185 190
Leu Tyr His Trp Asp Leu Pro Leu Ala Leu GIn Glu Lys Tyr Gly Gly
195 200 205
Trp Lys Asn Glu Thr ITe Thr Asp ITe Phe Asn Asp Tyr Ala Thr Tyr
210 215 220
Cys Phe GIn Thr Phe Gly Asp Arg val Lys Tyr Trp Ile Thr Ile His
225 230 235 240
Asn Pro Tyr teu val Ala Trp His Gly Tyr Gly Thr Gly Met His Ala
245 250 255
Pro Gly Glu Lys Gly Asn Leu Ala Ala val Tyr Thr val Gly His Asn
260 265 270
Leu Ile Lys Ala His Ser Lys val Trp His Asn Tyr Asn Thr Asn Phe
275 280 285
Arg Pro Tyr GIn Lys Gly Leu Leu Ser Ile Thr Leu Gly Ser His Trp
290 295 300
ITe Glu Pro Asn Arg Ser Glu Asn Met Met Asp Ile Leu Lys Cys Gln
305 310 315 320
GIn Ser Met val Ser val teu Gly Trp Phe Ala Asn Pro Ile His Gly
325 330 335
Asn Gly Asp Tyr Pro Glu val Met Lys Lys Lys Leu Leu Ser Thr Leu
340 345 350
Pro Leu Phe Ser Glu Ala Glu Lys Asn Glu val Arg Gly Thr Ala Asp
355 360 365
phe Phe Ala Phe Ser Phe Gly Pro Asn Asn Phe Lys Pro Gin Asn Thr
370 375 380
Met Ala Lys Met Gly GlIn Asn val Ser teu Asn Leu Arg Glu val teu
385 390 395 400
Asn Trp Ile Lys Leu Glu Tyr Gly Asn Pro Arg Ile Leu Ile Ala Glu
405 410 415
Asn Gly Trp Phe Thr Asp Ser His val Lys Thr Glu Asp Thr Thr Ala
420 425 430
ITe Tyr Met Met Lys Asn Phe Leu Asn GIn val teu GIn Ala Ile Arg
435 440 445
phe Asp Glu Ile GIn val Phe Gly Tyr Thr Ala Trp Ser Leu Leu Asp
A50 455 460
Gly Phe Glu Trp Gln Asp Ala Tyr Ser Thr Arg Arg Gly Leu Phe Tyr
465 470 475 480
val Asp Phe Asn Ser Lys Gln Lys Glu Arg Lys Pro Lys Ser Ser Ala
485 490 495
Tyr Tyr Tyr Lys GIn Ile Ile GIn Glu Asn Gly Phe Thr Phe Lys Glu
500 505 510
ser Thr Pro Asp val GIn Gly GIn Phe Pro Cys Asp Phe Ser Trp Gly
515 520 . 525
val Thr Glu Ser val Leu Lys Pro Lys val val Ala Ser Ser Pro Gln
530 535 540
Phe Ser Asp Pro His Leu Tyr val Trp Asn val Thr Gly Asn Arg Leu
545 550 555 560
Leu His Arg val Glu Gly val Arg Leu Lys Thr Arg Pro Ala GlIn Cys
565 570 575
Thr Asp Phe val Ser Ile Lys Arg GIn Leu Glu Met Leu Ala Arg Met
580 585 590
Asn val Thr His Tyr Arg Phe Ala Leu Asp Trp Pro Ser Ile Leu Pro

NAI_1502193363_1 _Substitute Sequence Listing._2606491_1 (4)

Ser Leu Leu



140
595 600 605
Thr Gly Asn Leu Ser Thr val Asn Arg GIn Ala Leu Arg Tyr Tyr Arg
610 615 620
Cys val val ser Glu Ser Leu Lys Leu Ser Ile Ser Pro Met val Thr
625 630 635 640
Leu Tyr Tyr Pro Thr His Ala His Leu Gly Leu Pro Ser Pro Leu Leu
645 650 655
His Ser Gly Gly Trp Leu Asn Ala Ser Thr Ala Arg Ala Phe GlIn Asp
660 665 670
Tyr Ala Gly Leu Cys Phe GIn Glu Leu Gly Asp bLeu val Lys Leu Trp
675 680 685
I1e Thr Ile Asn Glu Pro Asn Arg Leu Ser Asp val Tyr Ser His Thr
690 695 ) 700
Ser Ser Asp Thr Tyr Arg Ala Ala His Asn Leu Leu Ile Ala His Ala
705 710 715 720
Leu val Trp His Leu Tyr Asp Arg Arg Tyr Arg Pro Ala Gln Arg Gly
725 730 735
Ala val Ser Leu Ser Leu His Ser Asp Trp Ala Glu Pro Ala Asn Pro
740 745 750
Tyr Ala Asp Ser His Trp Lys Ata Ala Glu Arg Phe Leu Gin Phe Glu
755 760 765
I7e Ala Trp Phe Ala Glu Pro Leu Phe Lys Thr Gly Asp Tyr Pro Pro
770 775 780
Ala Met Arg Glu Tyr Ile Ala Ser Lys Ash Arg Gln Gly Leu Ser Arg
785 790 795 800
Ser Thr Leu Pro Arg Phe Thr Asp Glu Glu Arg Arg Leu val Lys Gly
805 810 815
Ala Ala Asp Phe Tyr Ala Leu Asn His Phe Thr Thr Arg Phe val Met
820 825 830
His Ala Arg GIn Asn Gly Ser Arg Tyr Asp Ala Asp Arg Asp val Gln
835 840 845
Phe Leu GlIn Asp Ile Thr Cys Leu Ser Ser Pro Ser Arg Leu Ala val
850 855 860
Leu Pro Trp Gly Glu Arg Lys val Leu Arg Trp Ile GIn Lys Asn Tyr
865 870 875 880
Gly Asp val Asp val Tyr Ile Thr Ala Ser Gly Ile Asp Asp Gin Ser
885 890 895
Asp Glu Leu Arg Lys Tyr Tyr Leu Glu Lys Tyr Ile Gln
900 905 910
Glu Ala Leu Lys Ala His Leu ITe Asp Lys val Lys val Lys Gly Tyr
915 920 925
Tyr Ala Phe Lys Leu Thr Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe
930 935 940
Phe Thr Ser Glu Phe Lys Ala Lys Ser Ser val Gln Leu Tyr Asn Lys
945 950 955 960
Leu Ile Ser Asn Ser Gly Phe Pro Ser Glu Asn Arg Ser Pro Arg Cys
965 970 975
Ser Glu Thr GIn Arg Asn Thr Glu Cys Met val Cys Leu Phe Leu val
980 985 990
GIn Lys Lys Pro Leu Ile Phe Phe Ser Cys Cys Phe Phe Ser Thr Leu
995 1000 1005
val Leu teu Ser Ser Ile Thr Ile Leu His Lys Arg
1010 1015 1020
Ile Trp Lys Ala Lys Asn Leu Gln His Ile Pro Leu Lys Lys Ser Lys
1025 1030 1035 1040
Asn Ser Leu Gln Ser
1045

Leu Glu Asn

Lys Arg Arg Lys

<210> 413
<211> 4350
<212> DNA
<213> Canis Tupus familiaris

<220>
<223> Coding sequence of dog beta klotho

<400> 413
NAT_1502183363_1_Substitute Sequence Listing_2606491_1 (4)



acaatcacaa
gccaggetgt
caacacacac
agcatttatt
taaaaatcct
taaaaacttt
agatggaaaa
cagcatgaat
ttttatcgga
aatagcagca
agtacttagg
acaagaaaaa
cacctactgt
atatctagtt
cttagcagcet
taactacaac
ccattggatt
catggtttca
agtgatgaaa
agtgaggggc
gaacaccatg
gattaaactyg
cagtcatgtyg
ggttcttcaa
cctggatgge
ttttaatagt
catacaagaa
ctgtgacttc
cccacagttce
ccgagtggaa
Caaaagacaa
ctggcectee
ctacaggtgt
ctacccgacc
gaacgcgtcc
ggacctggtg
ccacaccage
gtggcacctg
gcactcggac
gcgcttecty
ccecgecggec
cctgececege
gctgaaccac
cgcggaccege
ggcecgtecty
cgtggacgty
cagaaaatac
agtcaaagtc
tggattctte
cagcaacagt
cacagagtgc
ttgecttotte
aagaaaaatt
gttcttagtg
agtcccaaat
acaatcaagg
aatacagttt
atgcttcatt
taccaatagce
gaaatctaaa
cttttcecect
cactttrtttt
taaaaaatca
tttttttaaa
gattaaggag
gcaaattcct
caagatctta
attatcaagt

gcttttactg
gcggetggat
tataggaaaa
ctcctaggag
cattttagtc
ttttggggcy
ggaccctcta
agttccagtg
gtttettrtt
gttgccaacy
aacattgaac
tatggggogt
ttccagacgt
gcttggeatg
gtctacactg
acaaatttce
gaaccaaaca
gtgcregggt
aagaagttgc
acagctgact
gctaaaatgg
gaatatggca
aaaacagaag
gcaataaggt
tttgaatggc
aaacaaaaag
aatggtttta
tcatggggtg
agcgaccctce
9gggtgaggc
cttgagatgt
atccttceca
gtggtcagcg
cacgcceace
accgeecgeg
aagctctgga
agcgacacct
tacgaccggce
tgggcggagce
cagttcgaaa
atgagggagt
ttcaccgacg
ticaccacca
gacgtccagt
ccctgggagy
tacatcacgg
tacttggaga
aaaggctatt
acgtctgaat
ggctteectt
atggtctget
tctaccctygg
tggaaagcaa
aaactgatcc
actggtaaca
tetetgetgt
ttagatctga
aagtttaata
taattatagc
actcttaaca
ttagaagata
ttccagcata
fttagaaaac
aaaaagactt
agttagaccc
tgggacaaac
acatacttag
cttcaaagga

NATI_1502193363_1_Substitute Sequence Listing_2606491_1

aagcgttgat
ctccagggaa
caatgtgcaa
ctgttcctgy
cggtaaatga
ttgggactgg
tatgggatca
acagttacat
atcaattttc
caaaaggtct
ctatagttac
ggaaaaatga
tcggggatcg
ggtatgggac
tgggacacaa
gcccatatca
gatcagaaaa
ggrttgccaa
tctecactet
tctttgeett
gacaaaatgt
acccccgaat
ataccacagc
ttgacgaaat
aggatgctta
aaagaaagcc
ctttcaaaga
tcaccgaatc
acctgtacgt
tgaagacacy
tggcgaggat
ccggeaacct
agtcgctgaa
tgggcctecc
ccttecagga
tcaccatcaa
accgggeagce
ggtaccggcc
ccgeeaacce
tcgectggtt
acatcgectc
aggagaggag
ggttcgtgat
tcctgcagga
agcgcaaggt
ccagtggcat
aatacatcca
atgcattcaa
tcaaagctaa
ctgagaacag
tatttcttgt
ttctactttc
agaacttaca
tatttctgte
tagaagacaa
gtggtccaaa
agactaagat
agctgttatc
aacttagaaa
ctggatattc
tacaataggg
gactcttaaa
atggaatttt
aacttccata
atcaactgce
tgacagcaat
gaaagttaaa
ccatattatt

141
aagacaggcyg
tgaatggatt
ccacgggeta
attctctgga
aagtcagctg
agcatttcaa
tttcatccac
ttttctggaa
aatttcctgg
ccagtactac
tttataccat
aaccataacg
tgtcaaatac
aggtatgcac
cctaatcaag
gaagggtttyg
catgatggat
cceceatecat
accccttttc
ttcctttgga
gtcactcaat
cttgattgct
catttacatg
acaagtgttt
cteccactcge
caagtcttcg
gtccacccca
tgtccttaag
gtggaatgtg
gcecggcetcaa
gaacgtcact
gtccacggtt
gctcagcatce
ctecgeegetg
ctatgccggg
tgagcccaac
gcacaacctg
ggcgcagege
ctacgccgac
cgccgagecyg
caagaacagg
gctggtcaag
gcacgcgege
catcacctge
gctcaggtgg
cgatgaccag
ggaggctctg
actgactgaa
atcctcagtt
gagtcctaga
gcaaaagaaa
atcgattacce
acatatacca
tgcatgatag
tttgaaacac
tgaattttcc
ctagagagta
catcattctt
aaagtgcaac
agtgattatt
taaatagtgce
cacattgatc
gtgaggtctc
acccatctca
tgaggagaca
cttccgeact
tattctaaaa
ccataagact

agcagttagt
ttccteagea
cagagatctg
gacggaagag
tttctctatg
gtggaaggga
acacacctta
aaagacctat
ccaaggcttt
aattctcttc
tgggatttgce
gatatcttca
tggattacaa
gcgectggag
gctcattcga
ttatcaatca
atactcaaat
gggaatggag
tctgaageag
cccaacaatt
ttaagagaag
gagaatggct
atgaagaatt
ggctacactg
cgaggattat
gcatattact
gatgtgcagg
cccaaagteg
acaggcaaca
tgcacagatt
cactacaggt
aaccgacaag
tccecgatgg
ctgcacagcg
ctgtgcttcc
cggctgagtg
ctgatcgecc
ggggccgtgt
tcgcactgoa
ctcttcaaga
caggggctct
ggcgeegecy
cagaacggea
ctgagctecc
atccagaaga
tctctggaaa
aaagcacacc
gaaaaatcta
cagctttaca
tgcagtgaga
ccactgatat
attcttcata
ttaaagtgag
aaagtctaaa
tagtagtaac
attaggtgtt
agctaggatt
ctctggette
ttttgctaga
ctatcacttc
tcctttatca
ctagtttttc
tcettgeatt
tgggaagatc
gcactcaacc
tggattgttg
agatgtaaag
tgctetctece

ggcaaatgaa
ccgatgaaag
tcatcctgtc
ctatatggtc
acacttttcc
attggaagac
aaaatgtcaa
cagcecctgga
tccecegatgyg
tcgatgetet
ctttggcact
atgactatgc
ttcacaatcce
agaagggaaa
aagtttggcea
cgttgggatc
gtcaacaatc
actatccaga
agaagaatga
tcaagccceca
tgctgaattyg
ggttcacaga
teetecaacca
cttggtctct
tttatgtgga
ataaacagat
gtcagtttcc
tggcttectc
gactgttgca
ttgtcagcat
ttgctctgga
ccctgaggta
tcacgcetgta
ggggctggct
aggagctggg
acgtctacag
acgcectggt
cgctgteect
aggcggccga
ccggggacta
cgcgetecac
actictacgc
gccgctracga
ccagecgect
actacggaga
atgatgagct
taattgataa
aacccagatt
acaaactgat
ctcaaagaaa
tctttagttg
agcgaaagag
gccacagaaa
aattcactcc
caaggtgatyg
gacatcactyg
atctgataca
cttctagaaa
ctccatagea
taacaaggtg
tcecattccag
tcaatagaaa
agatctgagt
acaggactaa
tcacagtaca
aggcagcaca
trttattttt
tgagttccac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080

4



tcttctgaca ctatgtgtat atggggacac
atacaattca gaatgtaaat gtttgaagga
gctgggatta agtaaatacg aactgggagt
ttcactgtat tctaaatttt aaggaaaacc
gggttagtaa acatttaacc acccatttca

<210> 414
<211> 120
<212> PRT
<213> artificial Sequence

<220>
<223> 5H23v1-69

<400> 414
val GIn Leu

Gin
1
Ser
ASp
Gly
LYS
65
Met
Ala

Gly

val
ile
Trp
50

Gly
Glu
Arg

Thr

iLys
Asn
35

ile
APrg
l.eu

ser

Leu
115

<210> 415
<211> 710
<212> PRT, .
<213> Artificial sequence

<220>
<223> Human FGFRL beta-IrIic, NP_075594.1

<400> 415

Arg
1
ASp
Asn
Met
Lys
65
Asn
Arg
Lys
His
Leu
145
val
Trp

Leu

Pro
Asp
Thr
Glu
50

Cys
Gly
Tyr
Gly
Thr
130
Gin
Glu
Leu

Pro

ser
ASp
LysS
35

Lys
Pro
Lys
ala
ASn
115
Tyr
Ala
rhe
LyS

Tyr
195

va'l
20

Trp
TYr
val
Ser
Asp

100
val

val
Ser
val
Pro
Thr
Ser
85

Tyr
Thr

Glin Ser Gly
Cys Lys Ala

Arg Gln Ala
40
Gly Asp Gly
55
Ile Thr Ala
70
Leu Arg Ser

Tyr Gly Ser

val ser ser
120

Pro Thr Leu Pro Glu

Asp
20

Pro
Lys
Ser
Glu
Thr
100
Tyr
Gln
Gly
Met
His
180
val

5
Asp

Ash
Leu
Ser
Phe
85

'!'r‘p
Thr
Leu
Leu
cys
165
Ile

Gln

Asp Asp Ser
Pro val Ala
His Ala val

Gly Thr pro
70
Lys Pro Asp

ser Ite 1le

Cys Ile val
120
Asp val val
135
Pro Ala Asn
150
Lys val Tyr

Glu val Asn

ITe Leu Lys
200

Ala
Ser
25

Pro
Ser
Asp
Glu

Arg
105

Gln
Ser
25

Pro
Pro
ASh
His
Met
105
Glu
Glu
Lys
Ser
Gly

185
Thr

142

tcaaactgca
cttaaaactt
ttgacttttt
tgaatgtaaa

Glu
10

Gly
Gly
Thr
Glu
Asp

90
Ser

ASp
10

ser
Tyr
Ala
Pro
Arg
90

ASp
Asn
Arg
Thr
Asp
170
Ser

Ala

val
Tyr
Gln
Lys
ser
75

Thr

Phe

Ala
Glu
Trp
Ala
Thr
75

Ile
Ser
Glu
Ser
val
155
Pro
Lys
Gly

ccttgacatt gcaactttgg 4140
tctccactge accttttgaa 4200
tgaactctgt gottgattta 4260
cccattcata ccetttettt 4320

Lys
Thr
Gly
Tyr
60

Thr
Ala

Ala

Ley
Glu
Thr
Lys
60

Leu
Gly
val
Tyr
Pro
140
Ala
Gin
Ile

val

Lys
Phe
Lteu
45

Ash
Ser
val

Tyr

Pro
Lys
Ser
45

Thr
Arg
Gly
val
Gly
125
His
Leu
Pro
Gly

Asn
205

Pro
Thr
30

Glu
Glu
Thr

Tyr

Trp
110

Ser
Glu
30

Pro
val
Trp
Tyr
Pro
110
ser
Arg
Gly
His
Pro

190
Thr

Gly
15

Ser
Trp
Lys
Ala
Tyr

95
Gly

Ser
Thr
Glu
Lys
Leu
Lys
95

Ser
Ile
Pro
Ser
Ile
175
Asp

Thr

Ser
Tyr
Met
Phe
Tyr
80

Cys
Gln

Glu
Asp
Lys
Phe
Lys
80

val
AsSp
ASn
Ile
Ash
160
Gin
Ash

Asp

4350
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Lys Glu Met Glu val Leu His Leu Arg Asn val Ser Phe Glu Asp Ala
210 215 220
Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu Ser His His
225 230 235 240
ser Ala Trp Leu Thr val Leu Glu Ala Leu Glu Glu Arg Pro Ala val
245 250 255
Met Thr Ser Pro Leu Tyr Leu Glu Ile Ile Ile Tyr Cys Thr Gly Ala
260 265 270
Phe Leu Ile Ser Cys Met val Gly Ser val Ile val Tyr Lys Met Lys
275 280 285
Ser Gly Thr Lys Lys Ser Asp Phe His Ser Gln met Ala val His Lys
290 295 300
Leu Ala Lys Ser Ile Pro Leu Arg Arg Gln val Thr val Ser Ala Asp
305 310 315 320
Sser Ser Ala Ser Met Asn Ser Gly val Leu Leu val Arg Pro Ser Arg
325 330 335
Leu Ser Ser Ser Gly Thr Pro Met Leu Ala Gly val ser Glu Tyr Glu
340 345 350
tey Pro Glu Asp Pro Arg Trp Glu Leu Pro Arg Asp Arg Leu val Leu
355 360 365
Gly Lys Pro Leu Gly Glu Gly Cys phe Gly GIn val val Leu Ala Glu
370 375 380
Ala Ile Gly Leu Asp Lys Asp Lys Pro Asn Arg Val Thr Lys val Ala
385 390 395 400
val Lys Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu
405 410 415
Ile Ser Glu Met Glu Met Met Lys Met Ile Gly Lys His Lys Asn Ile
420 425 430
Ile Asn Leu Leu Gly Ala Cys Thr Gin Asp Gly Pro Leu Tyr val Ile
435 440 445
val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Leu GIn Ala Arg
450 455 460
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His Asn Pro Glu
465 470 475 480
Glu GIn Leu Ser Ser Lys Asp Leu val Ser Cys Ala Tyr GIn val Ala
485 490 495
Arg Gly Met Glu Tyr Leu Ala Ser Lys Lys Cys Ile His Arg Asp Leu
500 505 510
Ala Ala Arg Asn val Leu val Thr Glu Asp Asn val Met Lys Ile Ala
515 520 ) 525
Asp Phe Gly Leu Ala Arg Asp Ile His His Ile Asp Tyr Tyr Lys Lys
530 535 540
Thr Thr Asn Gly Arg Leu Pro Val Lys Trp Met Ala Pro Glu Ala Leu
545 550 555 560
Phe Asp Arg Ile Tyr Thr His GIn Ser Asp val Trp Ser Phe Gly val
565 570 575
Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr Pro Gly val
580 585 590
pro val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His Arg Met Asp
595 600 605
Lys Pro Ser Asn Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp Cys
610 615 620
Trp His Ala val Pro Ser Gln Arg Pro Thr Phe Lys Gln Leu val Glu
625 630 635 640
Asp Leu Asp Arg Ile val Ala Leu Thr Ser Asn GIn Glu Tyr Leu Asp
645 650 655
Leu Ser Met Pro Leu Asp Gln Tyr Ser Pro Ser Phe Pro Asp Thr Arg
660 665 670
Ser Ser Thr Cys Ser Ser Gly Glu Asp Ser val Phe Ser His Glu Pro
675 680 ] 685
Leu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala GIn Leu Ala Asn
690 695 700
Gly Gly Leu LysS Arg Arg
705 710

<210> 416
<211> 710

NAT_1502193363_1 _Substitute Sequence Listing_2606491_1 (4)
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<212> PRT | |
<213> Artificial Seguence

<220>
<223> mouse-FGFR1 (R22~E287) (Beta-IIIc, NP_001073378) fused to
human FGFR1 (I286-R731, NP_075594)

<400> 416
Arg Pro Ala Pro T?r Leu Pro Glu Gln égp Ala Leu Pro Ser igr Glu
1
ASp ASp Asp égp Asp Asp Asp Ser ggr Ser Glu Glu Lys Glu Thr Asp
30
Asn Thr %ys Pro Asn Pro val an Pro Tyr Trp Thr Ser Pro Glu Lys
5 45
Met g]u Lys Lys Leu His gga val pPro Ala Ala Lys Thr val Lys Phe
0 60
Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys
65 70 75 80
Asn Gly Lys Glu g?e Lys Pro Asp His ggg Tle Gly Gly Tyr ;gs val
Arg Tyr Ala Thr Trp Ser Ile ITe Met Asp Ser val val Pro Ser Asp
100 105 110
Lys Gly Asn Tyr Thr Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Asn
115 120 125
His Thr Tyr GlIn Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile
130 135 140
Leu GIn Ala Gly Leu Pro Ala Asn Lys Thr val Ala Leu Gly Ser Asn
145 150 155 160
val Glu pPhe Met Cys Lys val Tyr Ser Asp Pro GIn Pro His Ile Gln
165 170 175
Trp Leu Lys His Ile Glu val Asn Gly Ser Lys Ile Gly Pro Asp Asn
180 185 190
Leu Pro Tyr val GIn ITe Leu Lys Thr Ala Gly val Asn Thr Thr Asp
195 200 205
Lys Glu Met Glu val Leu His Leu Arg Asn val Ser Phe Glu Asp Ala
210 215 220
Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu Ser His His
225 230 235 240
Ser Ala Trp Leu Thr val Leu Glu Ala Leu Glu Glu Arg Pro Ala val
245 250 255
Met Thr Ser Pro Leu Tyr Leu Glu Ile Ile Ile Tyr Cys Thr Gly Ala
260 265 270
Phe Leu Ile Ser Cys Met val Gly Ser val Ile val Tyr Lys Met Lys
275 280 285
Ser Gly Thr Lys Lys Ser Asp Phe His Ser Gln Met Ala val His Lys
290 295 300
Leu Ala Lys Ser Ile Pro Leu Arg Arg GIn val Thr val ser Ala Asp
305 310 315 320
Ser Ser Ala Ser Met Asn Ser Gly val Leu teu val Arg Pro Ser Arg
325 330 335
Leu Ser Ser Ser Gly Thr Pro Met Leu Ala Gly val Ser Glu Tyr Glu
340 345 350
Leu Pro Glu Asp Pro Arg Trp Glu Leu Pro Arg Asp Arg Leu val Leu
355 360 365
Gly Lys Pro teu Gly Glu Gly cys pPhe Gly Gln val val Leu Ala Glu
370 375 380
Ala Ite Gly Leu Asp Lys Asp Lys Pro Asn Arg val Thr Lys val Ala
385 390 395 400
val Lys Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu
405 410 415
Ile Ser Glu Met Glu Met Met Lys Met Ile Gly Lys His Lys Asn Ile
420 425 430
ITe Asn Leu Leu Gly Ala Cys Thr Gin Asp Gly Pro Leu Tyr val Ile
435 440 445
val Glu Tyr Ala Ser Lys Gly Asn teu Arg Glu Tyr Leu Gln Ala Arg
450 455 460
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His Asn Pro Glu
465 470 475 480
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Glu GIn Leu Ser Ser Lys Asp Leu val Ser Cys Ala Tyr GIn val Ala
485 490 495
Arg Gly Met Glu Tyr Leu Ala Ser Lys Lys Cys Ile His Arg Asp Leu
500 505 510
Ala Ala Arg Asn val Leu val Thr Glu Asp Asn Val Met Lys Ile Ala
515 520 525
Asp Phe Gly Leu Ala Arg Asp Ile His His Ile Asp Tyr Tyr Lys Lys
530 535 540
Thr Thr Asn Gly Arg Leu Pro val Lys Trp Met Ala Pro Glu Ala Leu
545 550 555 560
Phe Asp Arg Ile Tyr Thr His Glin Ser Asp val Trp Ser Phe Gly val
565 570 575
Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr Pro Gly val
580 585 590
pPro val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His Arg Met Asp
595 600 605
Lys Pro Ser Ash Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp Cys
610 615 620
Trp His Ala val Pro Ser GIn Arg Pro Thr Phe Lys GIn Leu val Glu
625 630 - 635 640
Asp Leu Asp Arg Ile val Ala Leu Thr Ser Asn GIn Glu Tyr Leu Asp
645 650 655
Leu Ser Met Pro Leu Asp Gln Tyr Ser Pro Ser Phe Pro Asp Thr Arg
660 665 670
Ser Ser Thr Cys Ser Ser Gly Glu Asp Ser val Phe Ser His Glu Pro
675 680 685
Leu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala GIn Leu Ala Asn
690 695 700
Gly Gly teu Lys Arg Arg
705 710

<210> 417
<211> 710
<212> PRT
<213> Artificial Sequence

<220>
<223> hamster-FGFR1 (R54~£319) (Beta-IIIc) XP_007610900.1
fused to human FGFR1 (I286-R731, NP_075594)

<400> 417
Arg Pro Ala Pro T?r Leu Pro Glu Gln égp Ala teu Pro Ser Ser Glu
1 15
Asp Asp Asp Asp ASp Asp Asp Ser %gr Ser Glu Glu Lys ggu Thr Asp
20
Asn Thr Lys Pro Asn Pro val zga Pro Tyr Trp Thr zgr Pro Glu Lys
35
Met GTu Lys LyS Leu His ééa val Pro Ala Ala ggs Thr val Lys Phe
50
Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys
65 70 75 80
Asn Gly Lys Glu g?e Lys Pro Asp His ggg I1e Gly Gly Tyr ggs val
Arg Tyr Ala Thr Trp Ser Ile Ile Met Asp Ser val val Pro Ser Asp
100 105 110
Lys Gly Asn Tyr Thr Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Asn
115 120 125
His Thr Tyr GIn Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile
130 ) 135 140
teu GIn Ala Gly Leu Pro Ala Asn Lys Thr val Ala teu Gly Ser Asn
145 150 155 160
val Glu Phe Met Cys Lys val Tyr Ser Asp Pro Gln Pro His Ile Gln
165 170 175
Trp Leu Lys His ITe Glu val Asn Gly Ser Lys Ile Gly Pro Asp Asn
180 185 190
Leu Pro Tyr val Gln ITe Leu Lys Thr Ala Gly val Asn Thr Thr Asp
195 200 205
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Lys Glu Met Glu val Leu His Leu Arg Asn val Ser Phe Glu Asp Ala
210 215 220
Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu Ser His His
225 230 235 240
Ser Ala Trp Leu Thr val Leu Glu Ala Leu Glu Glu Arg Pro Ala val
245 250 255
Met Thr Ser Pro Leu Tyr Leu Glu Ile Ile Ile Tyr Cys Thr Gly Ala
260 265 270
Phe Leu Ile Ser Cys Mmet val Gly Ser val Ile val Tyr Lys Met Lys
275 280 285
ser Gly Thr Lys Lys sSer Asp pPhe His Ser Gin Met Ala val nis Lys
290 295 300
Leu Ala Lys Ser Ile Pro Leu Arg Arg Gln val Thr val ser Ala Asp
305 310 315 320
Ser Ser Ala Ser Met Asn Ser Gly val Leu Leu val Arg Pro Ser Arg
325 330 335
Leu Ser Ser Ser Gly Thr Pro Met Leu Ala Gly val Ser Glu Tyr Glu
340 345 350
Leu Pro Glu Asp Pro Arg Trp Glu Leu Pro Arg Asp Arg Leu val Leu
355 360 365
Gly Lys Pro Leu Gly Glu Gly Cys Phe Gly GIn val val Leu Ala Glu
370 375 380
Ala ITe Gly Leu Asp Lys Asp Lys Pro Asn Arg val Thr Lys val Ala
385 390 395 400
val Lys Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu
405 410 415
ITe ser Glu Met Glu Met Met Lys Met Ile Gly Lys His Lys Ash Ile
420 425 430
Ile Asn Leu Leu Gly Ala Cys Thr GIn Asp Gly Pro Leu Tyr val Ile
435 440 445
val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Leu GlIn Ala Arg
450 455 460
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His Asn Pro Glu
465 470 475 480
Glu GIn Leu Ser Ser Lys Asp Leu val Ser Cys Ala Tyr GIn val Ala
485 490 495
Arg Gly Met Glu Tyr Leu Ala Ser Lys Lys Cys Ile His Arg Asp Leu
500 505 510
Ala Ala Arg Asn val Leu val Thr Glu Asp Asn val Met Lys Ile Ala
515 520 525
Asp Phe Gly Leu Ala Arg Asp Ile His His Ile Asp Tyr Tyr Lys Lys
530 535 540
Thr Thr Asn Gly Arg Leu Pro val Lys Trp Met Ala Pro Glu Ala Leu
545 550 555 560
Phe Asp Arg Ile Tyr Thr His Gln Ser Asp val Trp Ser phe Gly val
565 570 575
Leu Leu Trp Glu ITe phe Thr Leu Gly Gly Ser Pro Tyr Pro Gly val
580 585 590
Pro val Glu Glu Leu pPhe Lys Leu Leu Lys Glu Gly His Arg Met Asp
595 600 605
Lys Pro Ser Asn Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp Cys
610 615 ‘ 620
Trp His Ala val pro ser GIn Arg Pro Thr Phe Lys G1In Leu val Glu
625 630 635 640
Asp Leu Asp Arg Ile val Ala Leu Thr Ser Asn GIn Glu Tyr Leu Asp
645 650 655
Leu Ser Met Pro Leu Asp GIn Tyr Ser Pro Ser Phe Pro Asp Thr Arg
660 665 670
ser Ser Thr Cys Ser ser Gly Glu Asp Ser val Phe Ser His Glu Pro
675 680 685
Leu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala Gin Leu Ala Asn
690 695 700
Gly Gly Leu Lys Arg Arg
705 710

<210> 418
<211> 710
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<212> PRT
<213> Artificial Sequence

<220>
<223> dog-FGFR1 (R22-E287) (Beta-IIIc), XP_005629909.1 fused to
human 'FGFR1 (3286-R731, NP_075594)

<400> 418
Arg Pro Ala Pro Tgr Leu Pro Glu Gin égp Ala Leu Pro Ser Ser Glu
1 15
Asp ASp Asp égp ASp ASp ASp Ser %gr Ser Glu Glu Lys Glu Thr Asp
30
Asn Thr ;gs Pro Asn Pro val Qéa Pro Tyr Trp Thr Ser Pro Glu Lys
45
Met Ggu Lys Lys Leu His §}a val pro Ala Ala Lys Thr val Lys Phe
5 60
Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys
65 70 75 80
Asn Gly Lys Glu g?e Lys Pro Asp His ggg Ile Gly Gly Tyr s¥s val
Arg Tyr Ala Thr Trp Ser Ile Ile Met Asp Ser val val Pro Ser Asp
100 105 110
Lys Gly Asn Tyr Thr Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Asn
115 120 125
His Thr Tyr GIn Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile
130 135 140
Leu GIn Ala Gly Leu Pro Ala Asn Lys Thr val Ala Leu Gly Ser Asn
145 150 155 160
val Glu Phe Met Cys Lys val Tyr Ser Asp Pro GlIn Pro His Ile GlIn
165 170 175
Trp Leu Lys His Ile Glu val Asn Gly Ser Lys Ile Gly Pro Asp Asn
180 185 190
teu Pro Tyr val GIn ITe teu Lys Thr Ala Gly val Asn Thr Thr Asp
195 200 205
Lys Glu Met Glu val Leu His Leu Arg Asn val Ser Phe Glu Asp Ala
210 215 220
Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu Ser His His
225 230 235 240
ser Ala Trp Leu Thr val Leu Glu Ala Leu Glu Glu Arg Pro Ala Ala
245 250 255
Met Thr Ser Pro Leu Tyr Leu Glu Ile Ile Ile Tyr Cys Thr Gly Ala
260 265 270
phe Leu Ile Ser Cys Met val Gly Ser val Ile val Tyr Lys Met Lys
275 280 285
Ser Gly Thr Lys Lys Ser Asp Phe His Ser Gln Met Ala val His Lys
290 295 300
Leu Ala Lys Ser Ile Pro Leu Arg Arg GIn val Thr val ser Ala Asp
305 310 315 320
ser Ser Ala Ser Met Asn Ser Gly val Leu Leu val Arg Pro Ser Arg
325 330 335
Leu Ser Ser Ser Gly Thr Pro Met Leu Ala Gly val ser Glu Tyr Glu
340 345 350
Leu Pro Glu Asp Pro Arg Trp Glu Leu Pro Arg Asp Arg Leu val Leu
355 360 365
Gly Lys Pro Leu Gly Glu Gly Cys Phe Gly GlIn val val Leu Ala Glu
370 375 380
Ala 1Te Gly Leu Asp Lys Asp Lys Pro Asn Arg val Thr Lys val Ala
385 390 395 400
val Lys Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu
405 410 415
Ile ser Glu Met Glu Met Met Lys Met Ile Gly Lys His Lys Asn Ile
420 425 430
Ile Asn Leu Leu Gly Ala Cys Thr GIn Asp Gly Pro Leu Tyr val Ile
435 440 445
val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Lteu Gln Ala Arg
450 455 460
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His Asn Pro Glu
465 470 475 480
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Glu
Arg
Ala
Asp
Thr
545
phe
Leu
Pro
Lys
Trp
625
Asp
Leu
Ser
Leu

Gly
705

148
Gin Leu Ser Ser Lys Asp Leu val Ser Cys Ala Tyr Gln val Ala
485 490 495
Gly Met Glu Tyr Leu Ala Ser Lys Lys Cys Ile His Arg Asp Leu
500 505 510
Ala Arg Asn val Leu val Thr Glu Asp Asn val Met Lys Ile Ala
515 520 525
phe Gly Leu Ala Arg Asp Ile His His Ile Asp Tyr Tyr Lys Lys
530 535 540
Thr Asn Gly Arg Leu Pro val Lys Trp Met Ala Pro Glu Ala Leu
550 555 560
Asp Arg Ile Tyr Thr His GIn Ser Asp val Trp Ser Phe Gly val
565 570 575
Lteu Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr Pro Gly val
580 585 590
val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His Arg Met Asp
595 600 605
Pro Ser Asn Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp Cys
610 615 620
His Ala val Pro Ser Gla Arg Pro Thr Phe Lys Gln Leu val Glu
630 . 635 640
Leu Asp Arg Ile val Ala Leu Thr Ser Asn GIn Glu Tyr Leu Asp
645 650 655
Ser Met Pro Leu Asp Gin Tyr Ser Pro Ser Phe Pro Asp Thr Arg
660 665 670
ser Thr Cys Ser Ser Gly Glu Asp Ser val Phe Ser His Glu Pro
675 680 685
Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala Gln Leu Ala Asn
690 695 700
Gly Leu Lys Arg Arg
710

<210> 419
<211> 710
<212> PRT
<213> Artificial Sequence

<220>
<223> rat-EGFR1 (R22-E287) (Beta-IT1Ic), XP_006253387.1 fused to

human FGFR1 (1286-R731, NP_075594)

<400> 419

Arg
1
ASp
Asn
Met
Lys
65
Ash
Arg
Lys
His
Leu
145
val
Trp

Leu

Pro Ala Pro Thr Leu Pro Glu Gin ?Sp Ala Leu Pro Ser Ser Glu
5 15
Asp Asp égp Asp Asp Asp Ser Ser Ser Glu Glu Lys g?u Thr Asp
25 0

Thr Lys Pro Asn Pro val ﬁéa Pro Tyr Trp Thr Ser Pro Glu Lys
35 45

Glu Lys Lys Leu His Ala val pro Ala Ala ggs Thr val Lys Phe

50 55

Cys Pro Ser Ser Gly Thr Pro Ser Pro Thr Leu Arg Trp Leu Lys

70 75 80
Gly Lys Glu g?e Lys Pro Asp His 359 Ile Gly Gly Tyr Lys val
95
Tyr Ala Thr Trp Ser Ile ile Met Asp Ser val val Pro Ser Asp
100 105 110

Gly Asn Tyr Thr Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Ash
115 120 125

Thr Tyr GIn Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile

130 135 140

GIn Ala Gly Leu Pro Ala Asn Lys Thr val Ala Leu Gly Ser Asn

150 155 160
Glu pPhe Met Cys Lys val Tyr Ser Asp Pro GIn Pro His Ile Gln
165 170 175
Leu Lys His Ile Glu val Asn Gly Ser Lys Ile Gly Pro Asp Asn
180 185 190

Pro Tyr val GIn Ile Leu Lys Thr Ala Gly val Asn Thr Thr Asp

195 200 205
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Lys Glu Met Glu val Leu His Leu Arg Asn val Ser Phe Glu Asp Ala
210 215 220
Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu Ser His His
225 230 235 240
ser Ala Trp Leu Thr val Leu Glu Ala Leu Glu Glu Arg Pro Ala val
245 250 255
Met Thr Ser Pro Leu Tyr Leu Glu Ile Ile Ile Tyr Cys Thr Gly Ala
260 265 270
phe Leu Ile Ser Cys Met val Gly Ser val ITe val Tyr Lys Met Lys
275 280 285
ser Gly Thr Lys Lys Ser Asp Phe His Ser GIn Met Ala val His Lys
290 295 300
Leu Ala Lys Ser Ile Pro teu Arg Arg Gln val Thr val Ser Ala Asp
305 310 315 320
Ser Ser Ala Ser Met Asn Ser Gly val Leu Leu val Arg Pro Ser Arg
325 330 335
Leu Ser Ser Ser Gly Thr Pro Met Leu Ala Gly val Ser Glu Tyr Glu
340 345 350
Lteu Pro Glu Asp Pro Arg Trp Glu Leu Pro Arg Asp Arg Leu val Leu
355 360 365
Gly Lys Pro Leu Gly Glu Gly Cys Phe Gly GIn val val Leu Ala Glu
376 375 380
Ala ITe Gly Leu Asp Lys Asp Lys Pro Asn Arg val Thr Lys val Ala
385 390 395 400
val Lys Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu
405 410 415
Ile Ser Glu Met Glu Met Met Lys Met Ile Gly Lys His Lys Asn Ile
420 425 430
Ile Asn Leu Leu Gly Ala Cys Thr GIn Asp Gly Pro Leu Tyr val Ile
435 440 445
val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Leu GlIn Ala Arg
450 455 460
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His Asn Pro Glu
465 470 475 480
Glu Gln Leu Ser Ser Lys Asp Leu val Ser Cys Ala Tyr Gln val Ala
485 490 495
Arg Gly Met Glu Tyr Leu Ala Ser Lys Lys Cys Ile His Arg Asp Leu
500 505 510
Ala Ala Arg Asn val Leu val Thr Glu Asp Asn val Met Lys Ile Ala
515 520 525
Asp Phe Gly Leu Ala Arg Asp Ile His His Ile Asp Tyr Tyr Lys Lys
530 535 540
Thr Thr Asn Gly Arg Leu Pro val Lys Trp Met Ala Pro Glu Ala Leu
545 550 555 560
Phe Asp Arg Ile Tyr Thr His Gln Ser Asp val Trp Ser Phe Gly val
565 570 575
Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr Pro Gly val
580 585 590
Pro val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His Arg Met Asp
595 600 605
Lys Pro Ser Asn Cys Thr Asn Glu Leu Tyr Met Met Met Arg Asp Cys
610 615 620
Trp His Ala val Pro Ser Gln Arg Pro Thr Phe tys Gln Leu val Glu
625 630 635 640
Asp Leu Asp Arg Ile val Ala Leu Thr Ser Asn Gln Glu Tyr Leu Asp
645 650 655
Leu Ser Met Pro Leu Asp Glin Tyr Ser Pro Ser Phe Pro Asp Thr Arg
660 665 670
Ser Ser Thr Cys Ser Ser Gly Glu Asp Ser val phe ser His Glu Pro
675 680 685
teu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala GIn Leu Ala Asn
690 695 700
Gly Gly Leu Lys Arg Arg
705 710

<210> 420
<211> 713
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<212> PRT |
<213> artificial sequence

<220>
<223> rabbit-FGFR1 (R22-E288) (Beta-IIIc), XP_008272198.1 fused
to human FGFR1 (I286-R731, NP_075594)

<400> 420
Arg Pro Ala Ala Pgo Thr Leu Pro Glu ggn Asp Ala Leu Pro Ser Ser
1 15
Glu Asp Asp égp Asp Asp Asp ASp ggr Ser Ser Glu Glu Lys Glu Thr
30
Asp Asn g?r Lys Pro Asn Arg %gt pro val Ala Pro Zgr Trp Thr Ser
Pro Glu Lys Met Glu Lys Lys Leu His Ala val Ego Ala Ala Lys Thr
50 55
val Lys pPhe Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr Leu Arg
65 70 75 80
Trp Leu LYS Asnh ggy Lys Glu Phe Lys ggo Asp His Arg 1le ggy Gly
Tyr Lys val Arg Tyr Ala Thr Trp Ser Ile Ile Met Asp Ser val val
100 105 110
Pro Ser Asp Lys Gly Asn Tyr Thr Cys Ile val Glu Asn Glu Tyr Gly
115 120 125
Ser Ile Asn His Thr Tyr GlIn Leu Asp val val Glu Arg Ser Pro His
130 135 140
Arg Pro Ile Leu Gln Ala Gly Leu Pro Ala Asn Lys Thr val Ala teu
145 150 155 160
Gly ser Asn val Glu phe Met Cys Lys val Tyr Ser Asp Pro GIn Pro
165 170 175
His Ile GIn Trp Leu Lys His Ile Glu val Asn Gly Ser Lys Ile Gly
180 185 190
Pro Asp Asn Leu Pro Tyr val GlIn Ile Leu Lys Thr Ala Gly val Asn
195 200 205
Thr Thr Asp Lys Glu Met Glu val Leu His Leu Arg
210 215 220
Glu Asp ala Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu
225 230 235 240
Ser His His Ser Ala Trp teu Thr val Leu Glu Ala teu Glu Glu Arg
245 250 255
Pro Ala val Met Thr Ser Pro Leu Tyr Leu Glu Ile Ile Ile Tyr Cys
260 265 270
Thr Gly ala Phe Leu ITe Ser Cys Met val Gly Ser val 1le val Tyr
275 280 285
Lys Met Lys Ser Gly Thr Lys Lys Ser Asp Phe His Ser GlIn Met Ala
290 295 300
val His Lys Leu Ala Lys Ser Ile Pro Leu Arg Arg Gin val Thr val
305 310 315 320
Ser Ala Asp Ser Ser Ala Ser Met Asn Ser Gly val Leu Leu val Arg
325 330 335
Pro Ser Arg Leu Ser Ser Ser Gly Thr Pro Met Leu Ala Gly val Ser
340 345 350
Glu Tyr Glu Leu Pro Glu Asp Pro Arg Trp Glu Leu Pro Arg Asp Arg
355 360 365
Lteu val teu Gly Lys Pro Leu Gly Glu Gly Cys Phe Gly GlIn val val
370 375 380
Lteu Ala ¢lu Ala Ile Gly Leu Asp Lys Asp Lys Pro Asn Arg val Thr
385 390 395 400
Lys val Ala val Lys Met Leu Lys Ser Asp Ala Thr Glu Lys Asp Leu
405 410 415
Ser Asp Leu Ile Ser Glu Met Glu Met Met Lys Met Ile Gly Lys His
420 425 430
Lys Asn Ile Ile Asn Leu teu Gly Ala Cys Thr GIn Asp Gly Pro Leu
435 440 445
Tyr val 1le val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr Leu
450 455 460
GIn Ala Arg Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser His
465 470 475 480
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Asn Pro Glu Glu GIn Leu Ser Ser Lys Asp Leu val Ser Cys Ala Tyr
485 490 495
GIn val Ala Arg Gly Met Glu Tyr Leu Ala Ser Lys Lys Cys Ile His
500 505 510
Arg Asp Leu Ala Ala Arg Asn val Leu val Thr GJu Asp Asn val Met
515 520 525
Lys ITe Ala Asp Phe Gly Leu Ala Arg Asp Ile His His ITe Asp Tyr
530 535 540
Tyr Lys Lys Thr Thr Asn Gly Arg Leu Pro val Lys Trp Met Ala Pro
545 550 555 560
Glu Ala Leu Phe Asp Arg Ile Tyr Thr His Gln Ser Asp val Trp Ser
565 570 575
Phe Gly val Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser Pro Tyr
580 585 590
pro Gly val pro val Glu Glu Leu Phe Lys Leu Leu Lys Glu Gly His
595 600 605
Arg Met Asp LYS Pro Ser Asn Cys Thr Asn Glu Leu Tyr Met Met Met
610 X 615 620
Arg Asp Cys Trp His Ala val Pro Ser Gin Arg Pro Thr Phe Lys Gln
625 630 - 635 640
Leu val Glu Aasp Leu Asp Arg Ile val Ala Leu Thr Ser Asn Gln Glu
645 650 655
Tyr Leu Asp Leu Ser Met Pro Leu Asp GlIn Tyr Ser Pro Ser Phe Pro
660 665 670
Asp Thr Arg ser Ser Thr Cys Ser Ser Gly Glu Asp Ser val phe ser
675 680 685
His Glu Pro Leu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala Gln
690 695 700
Leu Ala Asn Gly Gly Leu Lys Arg Arg
705 710

<210> 421

<211> 465

<212> PRT i

<213> Artificial Sequence

<220>
<223> hIgk alpha-KLH VH mIgGl

<400> 421
Mit ASp Met Arg v§1 pro Ala Gin Leu Egu Gly Leu Leu Leu Leu Trp
15
Leu Arg Gly Sga Arg Cys GlIn val ggn Leu val GIn ser Gly Ala Glu
30
val Lys Lys Pro Gly Ala Ser Xg? Lys val Ser Cys kgs Ala ser Gly
35
Tyr Thr pPhe Thr Gly Tyr ?;S Met His Trp val 289 Gln Ala Pro Gly
50
Gln Gly Leu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr
65 70 75 80
Asn Tyr Ala Glin ggs Phe GIn Gly Arg 531 Thr Met Thr Arg Asp Thr
95
ser ITe ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp ASp
100 105 110
Thr Ala val Tyr Tyr Cys Ala Arg Asp Arg Gly Ser Tyr Tyr Trp phe
115 120 125
Asp Pro Trp Gly Gln Gly Thr Leu val Thr val Ser Ser Ala Lys Thr
130 135 140
Thr Pro Pro ser val Tyr Pro Leu Ala Pro Gly Ser Ala Ala Gln Thr
145 150 155 160
Asn Ser Met val Thr teu Gly Cys Leu val Lys Gly Tyr Phe Pro Glu
165 17G 175
Pro val Thr val Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His
180 185 180
Thr Phe Pro ala val Leu Gln Ser Asp Leu Tyr Thr Leu Ser Ser Ser
195 200 205
val Thr val pPro Ser Ser Thr Trp Pro Ser Glu Thr val Thr Cys Asn
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210 215 220
val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ile val pro
225 230 235 240
Arg Asp Cys Gly Cys Lys Pro Cys Ile Cys Thr val Pro Glu val Ser
245 250 255
Ser val Phe 'I1e Phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile Thr
260 265 270
Leu Thr Pro Lys val Thr Cys val val val Asp Ile Ser Lys Asp Asp
275 280 285
Pro Glu val GIn Phe Ser Trp Phe val Asp Asp val Glu val His Thr
290 295 300
Ala GIn Thr GIn Pro Arg Glu Glu GIn Phe Asnh Ser Thr pPhe Arg Ser
305 310 315 320
val Ser Glu Leu Pro Ile Met His GlIn Asp Trp Leu Asn Gly Lys Glu
325 330 335
Phe Lys Cys Arg val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys
340 345 350
Thr Tle Ser tys Thr Lys Gly Arg Pro Lys Ala Pro Gln val Tyr Thr
355 360 365
ITe Pro Pro Pro Lys Glu GIn Met Ala Lys Asp Lys val Ser Leu Thr
370 375 380
Cys Met Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp Gln
385 390 395 400
Trp Asn Gly Gln Pro Ala Glu Asn Tyr Lys Asn Thr GIn Pro Ile Met
405 410 415
Asp Thr Asp Gly Ser Tyr Phe val Tyr Ser Lys Leu Asn val GIn Lys
420 425 430
Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys Ser val Leu His Glu
435 440 445
Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro Gly
450 455 460

Lys
465

<210> 422
<211> 471
<212> PRT
<213> Artificial Seguence

<220>
<223> higk alpha-KLH VH mIgG2-alpha

<400> 422
Mgt Asp Met Arg val Pro Ala GIn Leu kgu Gly Leu Leu Leu Leu Trp
5 15
Leu Arg Gly Ala Arg Cys Gln val ggn Leu val Gln ser Gly Ala Glu
20 30
val Lys Lys Pro Gly Ala Ser val Lys val Ser Cys Lys Ala Ser Gly
35 40 45
Tyr Thr pPhe Thr Gly Tyr aés Met His Trp val Arg GIn Ala Pro Gly
50 5 60
GIn Gly Leu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr
65 70 75 80
Asn Tyr Ala GlIn Lys Phe Gln Gly Arg 331 Thr Met Thr Arg Asp Thr
85 95
Ser Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp
100 105 110
Thr Ala val Tyr Tyr Cys Ala Arg Asp Arg Gly Ser Tyr Tyr Trp pPhe
115 120 125
Asp Pro Trp Gly Gln Gly Thr Leu val Thr val Ser Ser Ala Lys Thr
130 135 140
Thr Ala Pro Ser val Tyr Pro Leu Ala Pro val Cys Gly Asp Thr Thr
145 150 155 160
Gly ser Ser val Thr Leu Gly Cys Leu val Lys Gly Tyr Phe Pro Glu
165 170 175
Pro val Thr Leu Thr Trp Asn Ser Gly Ser Leu Ser Ser Gly val His
180 185 1580
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Thr Phe Pro Ala val Leu Gln Ser Asp teu Tyr Thr Leu Ser Ser Ser
195 200 205
val Thr val Thr Ser Ser Thr Trp Pro Ser Gln Ser Ile Thr Cys Asn
210 215 220
val Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ile Glu Pro
225 230 235 240
Arg Gly Pro Thr Ile Lys Pro Cys Pro Pro Cys Lys Cys Pro Ala Pro
245 250 255
Asn Leu Leu Gly Gly Pro Ser val Phe Ile Phe Pro Pro Lys Ile Lys
260 265 270
Asp val Leu Met Ile Ser Leu Ser Pro Ile val Thr Cys val val val
275 280 285
Asp Val Ser Glu Asp Asp Pro Asp val Gln Ile Ser Trp Phe val Asn
290 295 300
Asn val Glu val His Thr Ala GIn Thr GIn Thr His Arg Glu Asp Tyr
305 310 315 320
Asn Ser Thr Leu Arg val val Ser Ala Leu Pro Ile GIn His Gln Asp
325 330 335
Trp Met Ser Gly Lys Glu Phe Lys Cys Lys Val Asn Asn Lys Asp Leu
340 © 345 ) 350
Pro Ala Pro Ile Glu Arg Thr Ile Ser Lys Pro Lys Gly Ser val Arg
355 360 365
ala Pro GIn val Tyr val Leu Pro Pro Pro Glu Glu Glu Met Thr Lys
370 375 380
Lys GIn val Thr Leu Thr Cys Met val Thr Asp Phe Met Pro Glu Asp
385 390 395 400
ITe Tyr val Glu Trp Thr Asn Asn Gly Lys Thr Glu Leu Asn Tyr Lys
405 410 415
Asn Thr Glu Pro val Leu Asp Ser Asp Gly Ser Tyr Phe Met Tyr Ser
420 425 430
Lys Leu Arg val Glu Lys Lys Asn Trp val Glu Arg Asn Ser Tyr Ser
435 440 445
Cys Ser val val His Glu Gly Leu His Asn His His Thr Thr Lys Ser
450 455 460
pPhe Ser Arg Thr Pro Gly Lys
465 470

<210> 423
<211> 236
<212> PRT
<213> Artificial sequence

<220>
«223> higk alpha-KLH VL mKappa

<400> 423
Met AsSp Met Arg V?E Pro Ala Gln Leu Lgu Gly Leu Leu Leu Leu Trp
i 1 15
Leu Arg Gly éga Arg Cys Asp Ile gén Met Thr GIn Ser Pro Ser Ser
30
Leu Ser gga ser val Gly Asp ﬁgg val Thr 1le Thr Cys Arg Ala Ser
45
Gln %éy Ile Arg Asn Asp %gu Gly Trp Tyr GIn GIn Lys Pro Gly Lys
60

Ala Pro Lys Arg Leu Ile Tyr Ala Ala Ser Ser Leu Gln Ser Gly val
65 70 75 80

Pro Ser Arg Phe ggr Gly Ser Gly Ser géy Thr Glu Phe Thr Leu Thr

95
Ite Ser Ser Leu Gin Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln
100 105 110
His Asn Ser Tyr Pro Leu Thr pPhe Gly Gly Gly Thr Lys val Glu Ile
115 120 125
Lys Arg Ala Asp Ala Ala Pro Thr val Ser Ile Phe Pro Pro Ser Ser
130 135 140

Glu GIn Leu Thr ser Gly Gly Ala ser val val Cys Phe Leu Asn Asn
145 150 155 160
phe Tyr Pro Lys Asp Ile Asn val Lys Trp Lys Ile Asp Gly Ser Glu
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165 170 175
Arg GIn Asn Gly val Leu Asn Ser Trp Thr Asp GIn Asp Ser Lys Asp
180 185 190
Ser Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr
195 200 205

Glu Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His tys Thr Ser Thr

210 215 220
Ser Pro Ile val Lys Ser Phe Asn Arg Asn Glu Cys
225 230 235

<210> 424
<211> 471
<212> PRT
<213> Artificial Sequence

<220>
<223> hIgK-KLH=~(VH)-hIgG1l(E233A)(L235A)

<400> 424 ’
Met Asp Met Arg V%1 Pro Ala Gin Leu igu Gly Leu Leu Leu Leu Trp
1 15
Leu Arg Gly %éa Arg Cys Gln val ggn Lteu val Glin Ser Gly Ala Glu
30
val Lys ggs Pro Gly Ala ser Xg1 Lys val Ser Cys hzs Ala ser Gly
Tyr ggr phe Thr Gly Tyr ggs Met His Trp val grg Gln Ala Pro Gly
0
GIn Gly teu Glu Trp Met Gly Trp Ile Asn Pro Asn Ser Gly Gly Thr
65 70 75 80
Ash Tyr Ala G1In ggs phe GlIn Gly Arg gg1 Thr Met Thr Arg ggp The
Ser Ile Ser Thr Ala Tyr Met Glu Leu Ser Arg Leu Arg Ser Asp Asp
100 105 110
Thr Ala val Tyr Tyr Cys Ala Arg Asp Arg Gly Ser Tyr Tyr Trp Phe
115 120 125
Asp Pro Trp Gly GIn Gly Thr teu val Thr val Ser ser Ala Ser Thr
130 135 140
Lys Gly Pro Ser val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser
145 150 155 160
Gly Gly Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr pPhe Pro Glu
165 170 175
Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His
180 185 190
Thr Phe Pro Ala val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser
195 200 205
val val Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys
210 215 220
Asn val Asn His Lys Pro Ser Asn Thr Lys val Asp Lys Lys val Glu
225 230 . 235 240
Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro
245 250 255
Ala teu Ala Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys
260 265 270
Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val
275 280 285
Asp val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp
290 ) 295 300
Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr
305 310 315 320
Asnt Ser Thr Tyr Arg val val Ser val Leu Thr val Leu His GIn Asp
325 330 335
Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala teu
340 345 350
Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg
355 360 365
Gtu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys
370 375 380
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Asn GIn val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp
385 390 395 400
Ile Ala val Glu Trp Glu Ser Asn Gly G1n Pro Glu Asn Asn Tyr Lys
405 410 415
Thr Thr pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Ley Tyr Ser
420 425 430
Lys Leu Thr val Asp Lys Ser Arg Trp Gln GIn Gly Asn val Phe Ser
435 ) 440 445
Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460

Leu Ser Leu Ser Pro Gly Lys

465 470

<210> 425

<211> 236

<212> PRT

<213> Artificial Sequence

<220>
<223> hIgk-KLH-(VL)-higK

<400> 425

Mit Asp Met Arg V?1 pro Ala Gin Leu &gu Gly Leu Leu Leu &gu Trp

Leu Arg Gly éga Arg Cys Asp Ile ggn Met Thr GIn Ser gro ser ser

0

Leu Ser éga ser val Gly Asp ﬁgg val Thr Ile Thr ggs Arg Ala Ser

Gln ggy I1e Arg Asn Asp %gu Gly Trp Tyr Gln ggn Lys Pro Gly Lys

Ala Pro Lys Arg Leu Ile Tyr Ala Ala Ser Ser Leu GIn Ser Gly val

65 70 75 80

Pro Ser Arg Phe ggr Gly Ser Gly Ser ggy Thr Glu phe Thr Sgu Thr

Ile ser Ser Leu Gln Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln

100 105 110
His Asn Ser Tyr Pro Leu Thr Phe Gly Gly Gly Thr Lys val Glu Ile
115 120 125

Lys Arg Thr val Ala Ala Pro Ser val Phe Ile Phe Pro Pro Ser Asp
130 135 140

Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Asn Asn

145 150 155 160

pPhe Tyr pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asn Ala Leu

165 170 175
Gin Ser Gly Asn Ser GIn Glu Ser val Thr Glu GIn Asp Ser Lys Asp
180 185 190
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
195 200 205

Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gln Gly Leu Ser
210 215 220

ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys

225 230 235

<210> 426
<211> 264
<212> PRT
<213> Artificial Seguence

<220>
<223> Example of extracellular region of FGFRI1c
(beta-IIIc, NP_075594)

<400> 426

Arg Pro Ser Pro T?r Leu Pro Glu Gln Asp Ala Leu Pro Ser ier Glu
1 10 5

Asp Asp Asp Asp Asp Asp Asp Ser Ser Ser Glu Glu Lys Glu Thr Asp
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20 25 30
Asn Thr Lys Pro Asn Pro val Aga Pro Tyr Trp Thr igr Pro Glu Lys
35 4
Met Glu tys Lys Leu His gga val Pro Ala Ala %%s Thr val Lys Phe
50
Lys Cys Pro Ser Ser Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys
65 70 75 80
Asn Gly Lys Glu g?e Lys Pro Asp His grg ITe Gly Gly Tyr ;gs val
0
Arg Tyr Ala Thr Trp Ser Ile Ile Met Asp Ser val val Pro Ser Asp
100 105 110
Lys Gly Asn Tyr Thr Cys ITe val Glu Asn Glu Tyr Gly Ser Ile Asn
115 120 125
His Thr Tyr GlIn Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile
130 135 140
teu GIn Ala Gly Leu Pro Ala Asn Lys Thr val Ala Leu Gly Ser Asn
145 150 155 160
val Glu Phe Met Cys Lys val Tyr Ser Asp Pro GIn Pro His Ile Gln
185 170 175
Trp Leu Lys His Ile Glu val Asn Gly Ser tys Ile Gly Pro Asp Asn
180 185 190
Leu Pro Tyr val GIn Ile Leu Lys Thr Ala Gly val Asn Thr Thr Asp
195 200 205
Lys Glu Met Glu val Leu His Leu Arg Asn val Ser Phe Glu Asp Ala
210 215 220
Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser Ile Gly Leu Ser His His
225 230 235 240
Ser Ala Trp Leu Thr val Leu Glu Ala Leu Glu Glu Arg pPro Ala val
245 250 255
Met Thr Ser ggg Leu Tyr teu Glu

<210> 427

<211> 354

<212> PRT .

<213> Artificial Seguence

<220>
<223> Example of extracellular region of FGFRlc
(Alpha-IIIc, NP_056934)

<400> 427
Arg Pro Ser Pro T?r Leu Pro Glu Gln Aga Gin Pro Trp Gly Ala Pro
1 1 15
val Glu val ggu Ser Phe Leu val His Pro Gly Asp Leu Leu Gln Leu
25 30
Arg Cys Arg Leu Arg Asp Asp val GIn Ser Ile Asn Trp Leu Arg Asp
35 40 45
Gly V81 Gin Leu Ala Glu ggr Asn Arg Thr Arg %ée Thr Gly Glu Glu
5
val Glu val Gin Asp Ser val Pro Ala Asp Ser Gly Leu Tyr Ala Cys
65 70 75 80
val Thr ser Ser EEO Ser Gly Ser Asp Thr Thr Tyr Phe Ser val Asn
90 95
val ser Asp Ala Leu Pro Ser Ser Glu Asp Asp Asp Asp Asp Asp Asp
100 105 110
Ser Ser Ser Glu Glu Lys Glu Thr Asp Asn Thr Lys Pro Asn Arg Met
115 120 125
pro val Ala Pro Tyr Trp Thr Ser Pro Glu Lys Met Glu Lys LysS Leu
130 135 140
His Ala val Pro Ala Ala Lys Thr val Lys Phe Lys Cys Pro Ser Ser
145 150 155 160
Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys Asn Gly Lys Glu Phe
165 170 175
Lys Pro Asp His Arg Ile Gly Gly Tyr Lys val Arg Tyr Ala Thr Trp
180 185 190
Ser Ile Ite Met Asp Ser val val Pro Ser Asp Lys Gly Asn Tyr Thr
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Cys
ASp
225
Pro
Lys
Glu
Ile
Leu
305
Leu
val

Tyr

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

Ile
210
val
Ala
val
val
Leu
290
His
Ala
Leu

Glu

<220>

<223>
<400>

428
630
DNA
artificial Sequence

atggactcgy
cttctgctgg
gggggccaag
ctggagatca
ctgcagetga
ttcctgtgee
tgcagcttcee
ggcctceege
ccagcteget
ctggeeececee
cagggccgaa

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

<220>

<223>
<400>

Met
1
val
ASp
Leu
Glu
65
Ley
Lys

Ser

Asp
Leu
Ser
Tyr
50

ASp
Glin
Thr

Leu

429
209
PRT |
Artificial Sequence

Ser
Ala
Ser
35

Thr
Gly
Leu
Setr

His

Glu
Glu
Lys
Ser
260
Gly
Thr
Arg
Asn

Ala
340

acgagaccgg
gagcctgeca
tcecggeagey
gggaggatgg
aagccttgaa
agcggccaga
gggagctgcet
tgcacctgee
tcetgecact
agceceececga
gccecageta

AsSp
Gly
20

Pro
Asp
Thr
Lys
Arg

100
phe

Asn
Arg
Thr
245
Asp
Ser
Ala
Asn
Ser

325
Leu

A full Tength
429

Glu
5
Leu
Leu
Asp
val
Ala
85
Phe

Asp

Glu
Ser
230
val
Pro
Lys
Gly
val
310
Ile

Glu

Tyr
215
Pro
Ala
Glin
rle
val
295
Ser
Gly

Glu

200
Gly

His
Leu
Pro
Gly
280
Asn
Phe
Leu

Arg

gttcgagcac
ggcacacccc
gracctctac
gacggtggyg
gccgggagtt
tggggeectg
tcttgaggac
agggaacaag
accaggcectyg
tgtgggctec
cgcttcectga

Ser
Arg
Gly
His
265
Pro
Thr
Glu
Ser

Pro
345

157

Ile
Pro
Ser
250
Ile
Asp
Thr
Asp
His
330
Ala

A full Tength FGF21, NM_019113.2
428

FGF21, NP_061986.1

Thr
Leu
Leu
Ala
Gly
70

Leu

Leu

Gly

Leu

Gln
Gin

55

Gly

Lys

Cys

Pro Glu
NAT_1502193363_1_substitute Sequence Listing_2606491_1 (4)

Phe

Gly

Phe

40
Gln

Ala

Pro

Gln

Ala

Glu
Ala
25

Gly
Thr
Ala
Gly
Arg

105
Cys

His
10

Cys
Gly
Glu
Asp
val
90

Pro

Ser

Asn
Ile
235
Asn
Gin
Asn
Asp
Ala
315
His

val

tcaggactgt
atccctgact
acagatgatg
ggcgetgetyg
attcaaatct
tatggatcge
ggatacaatg
teeecacacc
cceececgeac
teggaccete

Ser
Gln
Gln
Ala
GlIn
75

Ile
Asp

Phe

His
220
Ley
val
Trp
Leu
Lys
300
Gly
Ser

Met

205
Thr

Gln
Glu
Ley
Pro
285
Glu
Glu
Ala

Thr

Tyr
Ala
Phe
LysS
270
Tyr
Met
Tyr
Trp

Ser
350

gggtttctgt
ccagtectct
cccagcagac
accagagecec
tgggagtcaa
tccactttga
tttaccagtc
gggaccctgc
tcecggagec
tgagcatggt

Gly
Ala
val
His
60

Ser
Gln
Gly

Arg

Leu
His
Arg
45

Leu
Pro
Ile
Ala

Glu

Trp
Pro
30

Gln
Glu
Glu
Leu
Leu

110
Leu

Gln
Gly
Met
255
His
val
Glu
Thr
Leu

335
Pro

val
15

Ile
Arg
Ile
Ser
Gly
95

Tyr

Leu

Leu
Leu
240
Cys
Ile
Gln
val
cys
320
Thr

Leu

gctggctggt
cctgcaattce
agaagcccac
cgaaagtctce
gacatccagy
ccetgaggec
cgaagcccac
accccgagga
acccggaatc
gggaccttee

Ser
Pro
Tyr
Arg
Ley
80

val
Gly

Ley

60

120
180
240
300
360
420
480
540
600
630



158

115 120 125

Glu Asp Gly Tyr Asn val Tyr GIn Ser Glu Ala His Gly Leu Pro Leu
o130 135 i 140
His Leu Pro Gly Asp Lys Ser Pro His Arg Asp Pro Ala Pro Arg Gly
145 150 155 160
Pro Ala Arg Phe Leu Pro Leu Pro Gly Leu Pro Pro Ala Leu Pro Glu
. 165 170 175
pPro Pro Gly Ile Ley Ala Pro GIn Pro Pro Asp val Gly Ser Ser Asp
180 185 190

Pro Leu Ser Met val Gly Pro Ser GIn Gly Arg Ser Pro Ser Tyr Ala

195 200 205
Ser

<210> 430
<211> 124
<212> PRT
<213> Artificial Sequence

<220>
<223> VH SEQ ID NO: 68 in U.S. Patent Publication 20110135657

<400> 430
G}n val Thr Leu Lys Glu Ser Gly Pro X81 Leu val Lys Pro T?r Glu
5 1
Thr Leu Thr %eu Thr Cys Thr val ggr Gly Phe Ser Leu Ash Asn Ala
0 30
Arg Met Gly val ser Trp Ile 259 Gln Pro Pro Gly Lys Ala Leu Glu
35 45
Trp Leu Ala His Ile Phe E?r Asn Asp Glu Lys Ser Tyr Ser Thr Ser
50 60
Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Ser Gln val
65 70 75 80
val Leu ITe Met Thr Asn Met Asp Pro gg] Asp Thr Ala Thr gyr Tyr
85 5
Cys Ala Arg ser val val Thr Gly Gly Tyr Tyr Tyr Asp Gly Met Asp
100 105 110
val Trp Gly GIn Gly Thr Thr val Thr val Ser Sser
115 120

<210> 431
<211> 108
<212> PRT
<213> Artificial Sequence

<220>
<223> VH SEQ ID NO: 50 in U.S. Patent Publication 20110135657

<400> 431
Ser Tyr val teu Thr Gln Pro Pro Ser {S} Ser val Ala Pro Gly Gln
1 5 15
Thr Ala Arg %1e Thr cys Gly Gly égn Asn Ile Gly Ser Glu Ser val
0 30
His Trp Tyr Gln Gln Lys Pro ggy Gln Ala pPro val Leu val val Tyr
35 45
Asp gsp ser Asp Arg Pro ?gr Gly Ile pro Glu Arg Phe Ser Gly Ser
0 60
Asn Ser Gly Asn Thr Ala Thr teu Thr Ile Ser Arg val Glu Ala Gly
65 70 75 80
Asp Glu Ala Asp Tyr Tyr Cys Gln val ggp Asp Gly Asn Ser Asp His
85 95
val val phe Gly Gly Gly Thr Lys Leu Thr val Leu
100 105
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1
SEQUENCE LISTING
<110> NGM BIOPHARMACEUTICALS, INC.
<120> BINDING PROTEINS AND METHODS OF USE THEREOF
<130> 13370-011-228

<140> TBA _
<141> On evendate herewith

<150> 61/931,531
<151> 2014-01-24

<160> 431

<170> FastSeqQ for wWindows version 4.0
<210> 1

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 vH CDR1 - Exemplary

<400> 1
G%y Tyr Thr Phe Tgr Ser Tyr Asp Ile Asn

10
<210> 2 _
<211> 17 /
<212> PRT //
<213> Artificial Seguence )
<220> //

<223> 5H23 VH CDR2- Exemplary  /
,

<400> 2

Trp Ile Tyr Pro Gly Asp Gly Se¥ Thr Lys Tyr Asn Glu Lys Phe Lys
% 5 , 10 15

Gly s

<210> 3

<211> 11
<212> PRT /
<213> Artificial Sequence

<220>

<400> 3
Sir Asp Tyr Ty,

A
N
=
|.-..l
v

Y

tificial Sequence

5H23 VL CDR1- Exemplary

Sequencelisting_13370_11_228




2

<400> 4 )
Arg Ala Ser Lys Ser val Ser Thr Ser igy Tyr val Tyr Met ?gs
1 5

<210> 5

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CDR2~ Exemplary

<400> 5
Leu Ala Ser Tyr Leu Glu Ser
1 5 .

<210> 6

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CDR3- Exemplary

- <400> 6
G}n His Ser Arg Agp Leu Thr Phe Pro

<210> 7

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VH CDR1 - IMGT /

<400> 7 /
Gly Tyr Thr Phe T?r Ser Tyr Asp/
:E. A

<210> 8
<211> 8
<212> PRT /
<213> Artificial Sequengé

<220> /
<223> 5H23 VH CDRZ2 - /IMGT

<400> 8
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<210> 10
<211> 10
<212> PRT
<213> Artificial Seguence

<220>
<223» SH23 VL CDR1~ IMGT

<400> 10
Lys ser val Sser T?r Ser Gly Tyr val ggr
1

<210> 11

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CDR2- IMGT .

<400> 11
Leu Ala Ser
1

<210> 12

<211> 5

<212> PRT

<213> Artificial Sequence

<220> /
<223> 5H23 VvH CDR1 ~ Kabat /

<400> 12 //
Ser Tyr Asp Ile Agn /
! /

<210> 13

<211> 7

<212> PRT

<213> Artificial Sequence

<220> /
<223> 5H23 vH CDR1 - cChothia

<400> 13 /
Gly Tyr Thr Phe Thr S$er Tyr
‘l £

<210> 14

<211> 4

<212> PRT

<213> Artificfal Sequence
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<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> 5H23 VH CDR3 - chothia

<400> 15
Asp Tyr Tyr Gly Sgr Arg Ser Phe Ala
1

<210> 16

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 vL CDR1- Chothia

<400> 16
Ser Lys Ser val Sgr Thr ser Gly Tyr Xg] Tyr
1

<210> 17

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> S5H23 VL CDR3- Chothia

<400> 17
Sir Arg Asp Leu T?r Phe

<210> 18
<211> 6
<212> PRT

<213> Artificial Sequence ///

<220> 4
<223> 5H23 VH CDR1 - Contiﬁf

<400> 18
Thr Ser Tyr Asp Iée Asn
1

<210> 19
<211> 13
<212> PRT
<213> Artificial/Sequence

<220>
<223> 5H23 VHACDRZ2 - Contact

<400>
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<220>
<223> 5H23 VH CDR3 - Contact

<400> 20
Ala Arg Ser Asp T¥r Tyr Gly Ser Arg Ser pPhe Ala
1 10

<210> 21

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 5H23 VL CDR1 - Contact

<400> 21 )
ser Thr ser Gly Tyr val Tyr Met His Tgp Asn
1 5 . 1

<210> 22

<211> 10

<212> PRT

<213> artificial Sequence

<220>
<223> 5H23 VL CDR2 ~ Contact

<400> 22
Leu Leu Ile Tyr Lgu Ala Ser Tyr Leu Glu
1 10

<210> 23 ///

<211> 8 /
<212> PRT . | /
<213> Artificial sequence /

<220> /
<2235 5H23 VL CDR3 - Contact////

<400> 23
GIn His Ser Arg Agp Leu ThQ/Phe
1 ,

10
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<400> 25

GTn val
1
Leu val

Asp Ile

Gly Trp
50

Lys Gly

65

Met Gln

Ala Arg

Gly Thr

Gln
Lys
Asn
35

Ile
Lys
Leu
Ser

Leu
115

<210> 26
<211> 111
<212> PRT
<213> Artificial Sequence

<220>

Leu
Ile
20

Trp
Tyr
Ala
Ser
Asp

100
val

Glin
Ser
val
Pro
Thr
Ser
85

Tyr

Thr

Gln
Cys
Lys
Gly
Leu
70

Leu
Tyr

val

<223> 5H23 VL Sequence
<400> 26

Asp Ite
1
Gln Arg
Gly Tyr
Lys Leu
50
Arg Phe
65
Pro val

Asp Leu

<210> 27

val
Ala
val
35

Leu
Ser
Glu

Thr

<211> 11
<212> PRT

<213> artificial Sequente

<220>

<223> 1C17 vH CDR1

<400> 27

Gly Tyr Ser Ile

Leu
Thr
20

Tyr
Ile
Gly
Glu

Phe
100

Thr
5
Ile
Met
Tyr
Ser
Glu

85
Pro

Gln
Ser
His
Leu
Gly
70

ASp

rPhe

Ser Gly

Lys Ala

Gl
AS

Th

n Arg
40
p Gly

r Ala

Thr Ser

Gl

Se

Cy
Tr

y Ser

‘ser Ala

120

r Pro
s Arg

p Asn
40

Ala ser

55
Se

r Ggly

Ala Ala

Gly

Y,

!

7 Exemplary

Pro Glu Leu val
10
ger Gly Tyr Thr
5
Pro Gly GlIn Gly

Ser Thr Lys Tyr
60

Asp Lys Ser Ser

75
Glu Asn Ser Ala
90
Arg Ser Phe Ala
105

Ala Ser Leu/Ala
10 .

Ala Ser s Ser

25

GIn Giyflys Pro

Tyr lLeu Glu Ser
¢

ThpfAsp Phe Thr
/ 75

;7e Tyr Tyr Cys

90

Gly Gly Thr Lys Leu

105

r Ser Gly Tyr Tyr Trp Asn
10

L.ys
rhe
Leu
45

Asn
Arg

val

val

val
Gly
45

Gly
Leu
Gln

Glu

pro Gly Ala
15

Thr Ser Tyr

30

Glu Trp Ile

Glu Lys Phe

Thr Ala Tyr /
/

Tyr Phe
95

Ser Leu Gly
15

Ser Thr Ser

30

Gin Pro Pro

val pPro Ala

Asn Ile His
80
His Ser Arg
95
Ile Lys
110

Tyy Ile Asn Tyr Asp Gly Asn Ser Asn Tyr Thr Pro Ser Leu Lys Asn
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<210> 29

<211> 13

<212> PRT

<213> artificial Sequence

<220>
<223> 1¢17 VH CDR3 - Exemplary

<400> 29
Lys Gly ala Tyr Tyr Ser Asn Tyr Asp Ser Phe Asp val
1 5 10

<210> 30
<211> 11
<212> PRT
<213> Artificial Sequence

<220> .
<223> 1C17 VL CDR1 - Exemplary

<400> 30
Lys Ala ser GIn Asp Ile Asn Ser Tyr Leu Ser
1 5 10

<210> 31
<211> 7

<212> PRT /
<213> artificial Sequence /

<220>
<223> 1c17 VL CDRZ - Exemplary

<400> 31
Arg Ala Asn Arg Lgu val Asp /

1
<210> 32 ////

<211> 9
<212> PRT, /
<213> Artificial Sequence,

<220>
<223> 1c17 VL CDR3 - Eyemplary

<400> 32
Leu GIn Tyr Asp G;u‘Phe Pro Phe Thr
3 /

<210> 33
<211> 9
<212> PRT '

<213> Artififial Sequence

<220>
<223> 1C

<400>
Gly Tyr ser Ile Tgr Ser Gly Tyr Tyr
1

VH CDR1 - IMGT
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<210> 34

<211> 7

<212> PRT

<213> artificial Sequence

<220>
<223 1C17 VH CDR2 - IMGT

<400> 34
Ile Asn Tyr Asp Ggy Asn Ser
1

<210> 35
<211> 15
<212> PRT .
<213> Artificial Sequence

<220>
<223> 1C17 vH CDR3 - IMGT

<400> 35 . :
Ala Arg Lys Gly A;a Tyr Tyr Ser Asn T5r Asp Ser Phe Asp ¥§¥
1 1

<210> 36

<211> 6

<212> PRT

<213> artificial Sequence

<220>
<223> 1C17 VL CDR1 - IMGT y

<400> 36 //
Gln Asp Ile Asn Sgr Tyr /
1

<210> 37 /
<211> 3 /
<212> PRT //
<213> Artificial Sequence xf//

<220>
<223> 1c17 VL CDR2 - IMGT

<400> 37
Arg Ala Asn
1

/

<210> 38

<211> 6

<212> PRT |

<213> Artificial Sequence

<220> '
<223> 1C17 VA CDR1 - Kabat

<400> 38
Ser Gly Tyr Tyr Tgp Asn
1
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<213> artificial Sequence

<220>
<223> 1c¢l17 VH CbR1l - chothia

<400> 39
G}y Tyr ser Ile T?r ser Gly Tyr

<210> 40

<211> 3

<212> PRT

<213> artificial sequence

<220> .
<223> 1c¢17 vH CDR2 - chothia

<400> 40
T{r Asp Gly

<210> 41
<211> 11
<212> PRT
<213> Aartificial Sequence

<220>
<223> 1¢17 VH CDR3 - chothia

<400> 41 :
Gly Ala Tyr Tyr s§r Asn Tyr Asp Ser Phe Asp

Y
<210> 42 //
<211> 7

<212> PRT | //
<213> artificial sequence /

<220> /
<223> 1¢17 VL CDRL - Chothia///
<400> 42 /

Ser GIn Asp Ile Asn Ser Ty
1 5 '

<210> 43

<211> 6

<212> PRT

<213> Artificial s

<220>
<223> 1C17 VL Cp

<400> 43
T{P Asp Glu P

equence

R3 - chothia
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<223> 1Cl7 vH CDR1 - Contact

<400> 44
Thr Ser Gly Tyr Tyr Trp Asn
1 5

<210> 45

<211> 12

<212> PRT

<213> Aartificial sequence

<220>
<223> 1¢17 vH CDR2 - Contact

<400> 45 .
Trp Met Gly Tyr Ile Asn Tyr Asp Gly égn ser Asn
1 5

<210> 46

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> 1C17 VvH CDR3 - Contact

<400> 46
A}a Arg Lys Gly Ala Tyr Tyr Ser Asn I%r Asp/ Ser Phe Asp
5 .

<210> 47 /
211> 7 /
<212> PRT /
<213> Artificial Sequence //

<220> /
<223> 1C17 vL CDR1 - Contact

<400> 47
Asn Ser Tyr Leu Ser Trp val
1 5

<210> 48
<211> 10
<212> PRT
<213> Artificial sequ¢

<220> '
<223> 1C17 VL CDR2/- Contact

<400> 48 .
Thr Leu ITe Tyr/Arg Ala Asn Arg Leu val
1

5 10

<210> 49
<211> 8
<212> PRT,
<213> Arfificial Sequence

<220>
1C17 vL CbR3 -~ Contact
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Leu GIn Tyr Asp Glu Phe Pro Phe
1 5

<210> 50
<211> 9
<212> PR

<213>

<220>

<223>

<400> 50
T{r Ile Asn Tyr Agp Gly Asn Ser Asn

<210>

<211> 12

<212>
<213>

<220>

<223>
<400>

Gln
1
Ser
Tyr
Met
Lys
65
Leu
Ala

Gly

val
Leu
Tyr
Gly
50

Asn
Lys
Arg
Thr

<210> 52
<211> 107
<212> PRT

<213> Artificial Sequen

<220>
<223>

<400> 52

Asp Ile Lys Met
1

Glu
Leu
Tyr
Ser

65
Glu

Thr Bh

Arg

Ser

T

51

2

PRT_ .
Artificial Sequence

1C€17 VvH Sequence
51

GIn Leu §1n Glu

Ser
Trp
35

Tyr
Arg
Leuy
Lys

Gly
115

val

Trp
35

Ala/,

Leu
20

Asn
Ile
Ile
Asn
Gly

100
Thr

Ser
100

5
Thr

Trp

1C17 VL Sequenge

Cys
Ile
Tyr
Ile
70

val
Tyr

val

Artificial Sequence

1C17 VH CDR2 - AbM

By

ser Gly
Ser val
Arg Gln
Asp Gly
55

Thr Arg
Thr Pro
Tyr Ser

Thr val

7

Ser Pro
Cys Lys
Lys Pro
40
val Asp
55
Tyr Ser
Tyr Cys

Lys Leu

Pro Gly

10
Thr Gly
25

Glu /Asp
/90

Ash Tyr
05
Ser Ser

Ser Ser
10

Ala Ser

25

Gly Lys

Gly val
Leu Thr
Leu Gln

90

Glu Ile
105

11

Leu

Tyr

Thr

Asp

Met
Gln
Ser
Pro
Ile
75

Tyr

LYyS

Tyr
60

Lys
Ala

ser

Tyr
Asp
Pro
ser
60

Ser

Asp

Ala
Ile
LysS
45

Arg
Ser

Glu

Pro Ser

Pro Ser

GIn Phe

Tyr Tyr
95

Asp val
110

Ser Leu
15
Asn Ser
Thr tLeu
Phe Ser
Leu Glu

Phe Pro
95

Sequencelisting_13370_11_228
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<210> 53

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 1D19 VH CDR1- Exemplary

<400> 53
Gly Tyr Thr Phe Thr Arg Tyr Asp Ile Asn
1 5 10

<210> 54

<211> 17

<212> PRT

<213> Artificial sequence

<220> .
<223> 1D19 VH CDR2- Exemplary

<400> 54 ‘
Trp Ile Tyr Pro Ggy Asp Ser Ser Thr k%s Phe Asn GYu Asn ige Lys
1

Asp

<210> 55
<211> 11
<212> PRT /
<213> Artificial Sequence /

<220> /
<223> 1D19 VvH CDR3- Exemplary /
<400> 55 /

Ser Asp Tyr Tyr Gly Ser Arg Ser Pfe Thr Tyr
1 5 10

<210> 56 '
<211> 15
<212> PRT i

<213> Artificial Sequence /

<220> eé/
<223> 1p19 VL CDR1- Exg¢mplary
<400> 56 ‘

Arg Ala Ser Lys Ser/

1 5/

al Ser Thr Ser Gly Tyr Ser Tyr Met His
10 15

<210> 57
<211> 7
<212> PRT
<213> Artififial sequence

<223> 1D1% VL CDR2- Exemplary

Ser Asn Leu Glu Ser
5
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<210>

i3
58

<211> 9

<212>

PRT

<213> Artificial Sequence

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Gly Tyr Thr Phe T?r Arg Tyr Asp

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

<220>
<223>

<400>

ITe Tyr Pro Gly Agp Ser Ser Thr
1

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

<220>
<223>

<400>

1019 vL CDR3- Exemplary
58

Gln His Ser Arg Glu teu Pro Tyr Thr
5

59

8

PRT .
Artificial Sequence

1D19 VH CDR1 - IMGT
59

60

8

PRT

Artificial Sequence

1D19 VH CDR2 - IMGT
60

61

13

PRT /

Artificial Sequence //
//

1D19 VH CDR3 - IMGT//

61 '

Ala Arg Ser Asp Tgr Ty/'G1y Ser Arg Ser Phe Thr Tyr

10

62
10
PRT

Artificial Sequence

1p19 V£ CDRL - IMGT

1 ser Thr ser Gly Tyr Ser Tyr
5 10
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<213> Artificial Sequence

<220>
<223> 1D19 VL CDbR2 - IMGT

<400> 63
Lgu Ala Ser

<210> 64

<211> 5

<212> PRT

<213> Artificial Sequence

<220> .
<223> 1p19 VH CDR1 - Kabart

<400> 64
Arg Tyr Asp Ile Asn .
1 5

<210> 65

<211> 7

<212> PRT

<213> Artificial sequence

<220>
<223> 1D19 VH CDR1 - chothia
<400> 65 ‘

Gly Tyr Thr Phe Tgr Arg Tyr ////
1 /

<210> 66 /
<211> 4 )
<212> PRT_ //
<213> Artificial Sequence

<220>
<223> 1D19 VH CDR2 - Chothij///

<400> 66
Pro Gly Asp Ser
1

<210> 67

<211> 9

<212> PRT

<213> Artificial s

<220>
<223> 1D19 VH Cp

<400> 67
ASp Tyr Tyr
1 .

gquence
R3 - Chothia

&y S§r Arg Ser Phe Thr

l . . )
Y Artificial Sequence

Sequencelisting.13370_11_228
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<223> 1D19 vL (PRl - chothia

<400> 68
Ser Lys Ser Vval Sgr Thr Ser Gly Tyr igr Tyr
1

<210> 69

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 1p19 vL CDR3 - chothia

<400> 69 .
Sgr Arg Glu Leu Pgo Tyr

<210> 70

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 1D19 VH CDR1 - Contact

<400> 70
T?r Arg Tyr Asp Ige Asn

<210> 71

<211> 13

<212> PRT

<213> Artificial Sequence

<2205 /
<223> 1D19 VH CDRZ2 - Contact /

/
<400> 71 /
T;p Ile Gly Trp I;e Tyr Pro gfy Asp igr Ser Thr Lys

<210> 72

<211> 12

<212> PRT

<213> Artificial Sequ

<220> /
<223> 1D19 VH CDR3 /~ Contact

<400> 72
1

<210> 73
<211> 11
<212>
<213>

<220>

Argkificial Seguence

ip19 viL CpR1 - Contact

73
SequenceListing_13370_11_228
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Ser Thr ser Gly Tyr Ser Tyr Met His Trp Tyr
1 5 10

<210> 74

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 1p19 VL CDR2 - Contact

<400> 74
Leu Ley Ile Tyr Leu Ala Ser Asn Leu Glu
1 5 10

<210> 75

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 1p19 VL CDR3 - Contact

<400> 75
GIn His Ser Arg Ggu Leu Pro Tyr
i

<210> 76

<211> 10

<212> PRT 2

<213> Artificial Sequence //
/

<220> ‘/

<223> 1D19 vH CDRZ2 - AbM

4
s
/7

<400> 76 T/h/
T;p ITe Tyr Pro G;y Asp Ser Ser fthr Lys

7
<210> 77 ///{
<211> 120 )

/ 10
<212> PRT //
<213> Artificial Sequence

<220>
<223> 1D19 VH Seguenceg

<400> 77
G}n val Gln

Ser Gly Pro Glu Leu val Lys Pro Gly Ala

; 10 15
Leu val Lys Ile Zer Cys Lys Ala %gr Gly Tyr Thr Phe ggr Arg Tyr
Asp Ile Asn g Met Lys Glin 269 Pro Gly GIn Gly k?u Glu Trp Ile
35
Gly Trp Ile pro Gly Asp Ser Ser Thr Lys de Asn Glu Asn Phe
50 / 55
Lys Asp = Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 / 70 75 80
Met Gln Leu Ser ggr Leu Thr Ser Glu ggn Ser Thr val Tyr gge Cys

Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Thr Tyr Trp Gly Gin
100 105 110

Leu val Thr val ser Ala

115 120
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<210> 78
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> 1019 VL Sequence
<400> 78
Asp Ile val Leu Tgr GIn Ser Pro Ala Sgr Leu Ala val ser
1 1
Gln Arg Ala ggr Ile Ser Cys Arg éga Ser Lys Ser val ggr
Gly Tyr Ser Tyr Met His Trp Z%r Gln GIn Lys Pro Gly Gln
35 45
Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly val
50 55 60
érg Phe Ser Gly Ser ?8y Ser Gly Thr Asp Phe Thr Leu A
5 75 /
Pro val Glu Glu ggu Asp Ala Ala Thr g5r Tyr Cys G?Q/ﬁgs
Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu GYu Ile
100 105 110
<210> 79
<211> 10
<212> PRT
<213> Artificial Sequence
<220> /
<223> 2012 VH CDR1- Exemplary //
/
<400> 79 /
Gly Tyr Thr Phe Thr Arg Tyr Asp Ile Asn
1 5 /10
<210> 80
<211> 17
<212> PRT |
<213> Artificial Sequence ///
<220> ;
<223> 2L12 VH CDR2- Exemplary
<400> 80

Trp Ile Tyr Pro Ggy Asp Asp Ser Thr L%s Tyr Asn Glu Lys
1 1

Gly

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

<220>
<223>

81
11
PRT
Artififial Sequence

VH CDR3- Exemplary

Tyr Tyr Gly Ser Arg Ser Phe V81 Tyr
5 1

SequencelListing_13370_11_228
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1 Ile His

80

Ser Arg
95

Lys

Phe Lys
15
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<210> 82
<21l> 15
<212> PRT
<213> Artificial Sequence

<220>
<223> 2112 VL CDR1- Exemplary

<400> 82
Arg Ala Ser Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr Leu His
1 5 10 15

<210> 83
<211> 7
<212> PRT .
<213> artificial Sequence

<220>
<223> 2L12 VL CDR2- Exemplary,

<400> 83
Leu Ala ser Asn Leu Glu Ser
1 5

<210> 84

<211> 9

<212> PRT

<213> Artificial Sequence

<220> /
<223> 2112 VL CDR3- Exemplary /

<400> 84 /

Gln His ser Gly G;u Leu Pro Tyr Thr //
1 /

<210> 85 //
<211> 8 /
<212> PRT ///
<213> Artificial Sequence

<220> £
<223> 2L12 VvH CDRL - IMGT//

<400> 85
Giy Tyr Thr pPhe T?r Arg

Tyr Asp

<210> 86
<211> 8

<212> PRT
<213> Artifici

<220> /
<223> 2L12 VA CDR2 - IMGT

<400> 86
Ile Tyr Bfo Gly Agp Asp Ser Thr

Sequence
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<213> Artificial sequence

<220>
<223> 2012 VH CDR3 - IMGT

<400> 87
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg igr Phe val Tyr
1 5

<210> 88

<211> 10

<212> PRT

<213> Artificial sequence

<220> .
<223> 2012 VL CDR1 - IMGT

<400> 88
Lys Ser val Ser Thr Ser Gly Tyr Ser I%r
1 5

<210> 89

<211> 3

<212> PRT

<213> Artificial sequence

<220>
<223> 2112 VL CDR2 - IMGT

<400> 89
Liu Ala Ser

<210> 90 /”
<211> 5 /
<212> PRT /
<213> Artificial sequence

<220> /
<223> 2L12 vH CDR1 - Kabat

<400> 90

Agg Tyr Asp Ile Agn /

<210> 91

<211> 7

<212> PRT

<213> Artificial s

<220> K
<223> 2L12 vH CpR1 - chothia

<400> 91 ;
Gly Tyr Thr Phe Thr Arg Tyr
1 / 5

gquence
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<223> 2012 v# CDR2 - chothia

<400> 92
P£0 Gly Asp Asp

<210> 93

<211> 9

<212> PRT .

<213> Artificial Sequence

<220>
<223> 2112 vH CDR3 - chothia

<400> 93 .
Aip Tyr Tyr Gly Sgr Arg Ser Phe val

<210> 94

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 2112 vL CDR1l- chothia

<400> 94
Ser Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr
1 5 i0.

<210> 95 /
211> 6 /
<212> PRT

<213> Artificial Sequence f/

<220> //

<223> 2112 viL CDR3- chothia

<400> 95
Sgr Gly Glu Leu Pgo Tyr

<210> 96
<211> 6
<212> PRT .
<213> Artificial Sequef

<220> /
<223> 2L12 vH CPR1/~ Contact

<400> 96
T?r Arg Tyr Asp/Ile Asn

5

<210> 97
<211> 13
<212> PR )
<213> Aptificial Sequence

<220>

2L12 vH CDRZ2 - Contact
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Tgp Ile Gly Trp Ile Tyr Pro Gly Asp égp Ser Thr Lys
5

<210> 98

<211> 12

<212> PRT

<213> artificial Sequence

<220>
<223> 2L12 VH CDR3 -~ Contact

<400> 98
A}a Arg Ser Asp Tyr Tyr Gly Ser Arg zgr Phe val
5

<210> 99

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 2112 vL CDR1 - Contact

<400> 99 . :
Sir Thr Ser Gly T§r Ser Tyr Leu His Tgp Tyr
1

<210> 100
<211> 10

<212> PRT /
<213> Artificial Sequence /

<220> /'
<223> 2112 vL CDR2 - Contact /
/

<400> 100 /

Leu Leu Ile Tyr Leu Ala Ser Asn Veu Glu

1 5 ///’ 10
<210> 101 g

<21l> 8 //
<212> PRT )
<213> Artificial Sequenc

<220>
<223> 2112 VL CDR3 - ¢

<400> 101
GIn His Ser Gly Gl
1

“Leu Pro Tyr

<210> 102
<211> 10

<212> PRT
<213> artifAcial Sequence

<220>
<223> 2142 vH CDR2 - AbM

<400> /102
e Tyr Pro Gly Asp Asp Ser Thr k%s
5
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<210> 103

<211> 120
<212> PRT |
<213> Artificial Sequence
<220>
<223> 2L12 VH Sequence
<400> 103
GIn val GIn Leu GIn Gin Ser Gly Pro ggu
1 5

Leu val Lys gge Ser Cys Lys Ala ggr Gly
Asp Ile ggn Trp val Lys Lys Qgg Pro Gly
Gly Trp Ile Tyr Pro Gly Asp Asp Ser Thr

50 55
Lys Gly Lys Ala Thr %eu Thr Ala Asp Lys
65 0 .
Met GIn Leu Ser ger Leu Thr Ser Glu ggn

5
Ala Arg ser Asp Tyr Tyr Gly Ser Arg Ser
100 105
Gly Thr reu val Thr val ser Ala
115 120
<210> 104
<211> 111
<212> PRT |
<213> Artificial Sequence
<220>
<223> 21.12 VL Sequence //
<400> 104 /
Asp Ile val teu Thr GIn Ser Pro A1a/igr Leu Pro val Ser Leu Gly
1 5 / 15
Gln Arg Ala ggr ITe Ser Cys Arg gga Ser Lys Ser val Ser Thr Ser
/ 30
Gly Tyr S%r Tyr Leu His Trp Zy Gin GIn Lys Pro Gly Gin Pro Pro
3 { 45

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly val Pro Ala

50 55 60

Arg Phe ser Gly Ser Gly Serf Gly Thr Asp Phe Thr Leu Asn Ile His

65 70 75 80
pro val Glu Glu ggu Asp Ala Ala Thr g%r Tyr Cys Glin His Ser Gly
5
Glu Leu pPro Tyr Thr Phé Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 105
<211> 10
<212> PRT

<213> Artificigl Sequence

<223> 3L3 VA CDR1 ~ Exemplary

hr Phe Thr sSer Tyr Asp Ile Asn
5 10
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23
<212> PRT
<213> Artificial Sequence

<220>

<223> 3L3 VvH CDR2 - Exemplary

<400> 106

T;p Ile Tyr Pro Ggy Asp Gly Ser Pro 555 Tyr Asp Glu Lys ige LYyS

Gly

<210> 107

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 vH CDR3 - Exemplary

<400> 107 //
Sir Asp Tyr Tyr G;y Ser Arg Ser Phe VSI Tyr
1

<210> 108

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 VL CDR1- Exemplary

<400> 108 ’ .
Aig Ala ser Lys Sgr val Sser Thr Ser ;3§’Tyr Ser Tyr val §§s

<210> 109 ///
<211> 7

<212> PRT )
<213> Artificial Sequence ’

/
/

<220> /
<223> 3L3 VL CDR2- Exemp]aﬁy/
<400> 109 /

Leu Ala Ser Asn Leu Glu
1 5

<210> 110
<211> 9

<212> PRT
<213> Artificial /Sequence

<220>
<223> 313 VL ¢DR3- Exemplary

<400>

<218> Artificial Sequence
Sequencelisting_13370_11_228
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<220>
<223> 313 VH CDR1 - IMGT

<400> 111
Gly Tyr Thr Phe Thr Ser Tyr Asp
1 5

<210> 112

<211> 8

<212> PRT

<213> artificial sequence

<220>
<223> 3L3 VH CDR2 - IMGT

<400> 112
Ile Tyr Pro Gly Asp Gly Ser Pro
1 5 .

<210> 113

<211> 13

<212> PRT

<213> artificial Sequence

<220>
<223> 3L3 VH CDR3 - IMGT

<400> 113 ‘
Ala Arg Ser Asp Tgr Tyr Gly Ser Arg igr Phe val Tyr
1 /

<210> 114 ///

<211> 10 /
<212> PRT
<213> Artificial Sequence //

/
rd

<220>
<223> 3L3 VL CDR1- IMGT

<400> 114 /
Lys Ser val Ser Thr ser G¥%/Tyr Ser Tyr
1 5 / 10

<210> 115
<211> 3

<212> PRT
<213> artificial Seglence

<220>
<223> 3L3 VL CDRZ~ IMGT

<400> 115
Liu Ala Ser

<213> Artificial Sequence

> 313 vH CDR1 -~ Kabat
Seguencelisting_13370_11_228




<400> 116
Ser Tyr Asp Ile Asn
1 5

<210> 117

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 VH CDR1 - chothia

<400> 117
Gly Tyr Thr pPhe Thr Ser Tyr
1 5

<210> 118

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 vH CDR2 - chothia

<400> 118
P;o Gly Asp Gly

<210> 119

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 3L3 VH CDR3 - chothia

<400> 119 //

Asp Tyr Tyr Gly s§r Arg ser Phg val
1

/
yé
/
<210> 120
<211> 11
<212> PRT

<213> Artificial Seque

<220>
<223> 3L3 VL CDR1- Ghothia

<400> 120
Ser Lys Ser val gr Thr Ser. Gly Tyr Ser Tyr
1 10

<210> 121
<211> 6

<212> PRT
<213> Ar

<220>
<223> AL3 VL CDR3- chothia

<4004 121
Set/ Gly Glu Leu Pro Tyr

ficial seqguence
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

26

122

6

PRT _

Artificial Sequence

31.3 VvH CDR1 - Contact
122

Thr Ser Tyr Asp Ile Asn
1 5

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

<220>
<223>

<400>

123

13

PRT

Artificial Sequence

3L3 VH CDR2 - Contact ’ ////

123

/
Trp Ile Gly Trp Ile Tyr Pro Gly Asp géy Ser Prq/ﬁys
1 5

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

<220>
<223>

<400>

124
12
PRT

Artificial Sequence //

3L3 vH4 CDR3 - Contact ///

124 /

Aia Arg Ser Asp Tgr Tyr Gly Ser/ﬁy@ ggr phe val

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

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

Ser Thr Ser Gly Tgr,

125 //
11 f/
PRT _

Artificial Sequence

3L.3 vL CDR1- Con

125 )
er Tyr val His ggp Tyr

126
10

PRT
Artififdial Sequence

3L3¢VE CDRZ2- Contact
6

ITe Tyr Leu Ala Ser Ash Leu Glu
5 10
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<210> 127
<211> 8
<212> PRT
<213> Artificial Sequence
<220>
<223> 3L3 VL CDR3- Contact
<400> 127
G}n His Ser Gly Glu Leu Pro Tyr
5
<210> 128
<211> 10
<212> PRT .
<213> Artificial Sequence
<220>
<223> 3L3 VH CDRZ - AbM
<400> 128
Trp Ile Tyr Pro Gly Asp Gly Ser Pro Lys
1 5 10
<210> 129
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> 3L3 VH Sequence /
<400> 129
G}n val GIn Pro GIn Glu Ser Gly Pro/gﬁu Leu val Lys Pro Gly Thr
5 0 15
Leu val Lys §8e Ser Cys Lys Ala %gp/Giy Tyr Thr Phe Thr Ser Tyr
/ 30
Asp Ile ésn Trp val Lys GIn ﬁgg ro Gly Gln Gly zgu Glu Trp Ile
5
Gly ggp Ile Tyr Pro Gly Asp GlY Ser Pro Lys ggr Asp Glu Lys Phe
55
Lys Gly Lys Ala Thr Leu Thr Kla Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met GIn Leu Ser Ser Leu Th¥ Ser Glu ggn ser Ala val Tyr Phe Cys
85 , 9s
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe val Tyr Trp Gly Gin
100 ' 105 110
Gly Thr teu val Thr vad Ser Ala
115 // 120
<210> 130
<211> 111
<212> PRT
<213> Artificigl Sequence
<220> /
<223> 3L3 V¥ Sequence
<400> 130,
Aip ITe Yal Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Leu Gly
5 10 15
Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser val Ser Thr Ser
25 30
Gly fiyr ?er Tyr val His Trp Zgr GIn Gln Lys Pro 21y GIn Pro Pro
5 5
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Lys teu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly val

50

55
Arg Phe ser Gly Arg Ggy Ser Gly Thr Asp g?e Thr Leu Asn
65 7
pro val Glu Glu g1u Asp Ala Ala Thr g%r Tyr Cys GIn His
5

Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu iig

100

<210> 131

<211> 10

<212> PRT .

<213> Artificial Sequence

<220>

<223> 3N20 VH CDR1- Exemplary

<400> 131

Gly Tyr 1Te Phe T?r Asn Tyr Gly Ile Ser
1

<210> 132

<211> 17

<212> PRT |

<213> Artificial sequence

<220>

<223> 3N20 VH CDR2- Exemplary

<400> 132

1
Gly

<210> 133
<211> 11
<212> PRT

<213> artificial Sequence

<220>

Glu ITe Tyr Pro Agg ser Gly Asn Thr Tyr

28
60

105

10

£
S
4

22235 3N20 VH CDR3- Exemp] I;}Ky

<400> 133

<210> 134
<211> 17

<212> PRT,
<213> Artificial/Sequence

<220>

<223> 3N20 VLACDR1- Exemplary

<400> 134 /
Lys Ser Sef
1 ,

Ala

10

Sequencelisting_13370_11_228

Pro Ala
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95
Lys

yr Asn Glu Lys Phe Lys

15

GlIn Ser Leu Leu Asn Ser Gly Asn Gln Lys Asn Tyr Leu
5 15
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<212> PRT

<213> Artificial Sequence
<220>

<223> 3N20 VL CDR2- Exemplary
<400> 135

Géy Ala Ser Thr Agg Glu ser

<210> 136

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CDR3- Exemplary

<400> 136 ) .
Leu Asn Asp His Ser Tyr Pro Phe Thr
1 5

<210> 137

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VH CDR1 -~ IMGT

<400> 137
Gly Tyr Ile Phe Tgr Asn Tyr Gly ///
1

<210> 138 /
<211> 8 /
<212> PRT |

<213> Artificial Sequence ;/
<220> /
<223> 3N20 VH CDR2 - IMGT /

<400> 138
Ile Tyr Pro Arg Sgr Gly
1

\sn Thr

<210> 139

<211> 13

<212> PRT

<213> Artificial

<220>
<223> 3N20 VH £DR3 - IMGT

<400> 139
A}a Arg Hi

PRT
Artificial Sequence
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<220>
<223> 3N20 vL CDR1l - IMGT

<400> 140
Gln Ser Leu Leu Asn Ser Gly Asn Gln Lys Asn Tyr
1 5 10

<210> 141

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VL CDR2 - IMGT

<400> 141
Gly Ala Ser
1

<210> 142

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 VvH CDR1 ~ Kabat

<400> 142
Ain Tyr Gly Ile Sgr

<210> 143 /
<211> 7 /
<212> PRT /
<213> Artificial Sequence /

<2205 /
<223> 3N20 VH CDR1 - cChothia x/

<400> 143
Gly Tyr ITe phe Thr Asn Tyr//
1 5 /

/

<210> 144
<211> 4

<212> PRT /
<213> Artificial Sequence

<220>
<223> 3N20 VH CDRZ

<400> 144 A
Pgo Arg Ser Gly

- Chothia

’ 3N20 VH CDR3 - chothia
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<400> 145
Tip Asp Gly val Leu Asp Tyr Phe Asp
5

<210> 146

<211> 13

<212> PRT

<213> Artificial Sequence

<220> .
<223> 3N20 vL CDR1- Chothia

<400> 146
Ser GIn Ser Leu Leu Asn Ser Gly Asn GIn Lys Asn Tyr
1 5 . 10

<210> 147

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 3N20 vL CDR3~ Chothia

<400> 147
Asp His Ser Tyr Pro Phe
1 5

<210> 148

<211> 6 /
<212> PRT //
<213> Artificial sequence y

<220> /
<223> 3N20 VH CDRL - Contact /

<400> 148 /
T?r Asn Tyr Gly Ile Ser /
5

<210> 149 //
<211> 13 f/
<212> PRT s
<213> Artificial sequencé

<220> /
<223> 3N20 VH CDR2 -

<400> 149
Trp Ile Gly Glu IJe Tyr Pro Arg Ser %8y Asn Thr Tyr
i ;

<210> 150
<211> 12

<212> PRT
<213> Artificial Sequence

<220>
<223> 3K20 VH CDR3 - Contact

<400>/ 150
rg His Trp Asp Gly val Leu Asp Tgr Phe Asp
5 1
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Leu Asn Ser Gly Asn GIn Lys Asn Tyr Leu Ala Trp Tyr
1 5 10

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

<220>
<223>

<400>

32

151

13

PRT

Artificial Sequence

3N20 VL CPbR1 - Contact
151

152
10
PRT
Artificial Sequence

3N20 VL CDR2 - Contact .

152 //

Leu Leu Ile Tyr Gly Ala Ser Thr Arg Glu
1 5 10

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

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Leu Asn Asp His Ser Tyr Pro Phe 5/
5

153

8

PRT

Artificial Sequence

3N20 VL CDR3 - Contact /
153 Vi

154 /
10
PRT /
Artificial Sequence //

s

3N20 VH CDR2 - Aby/
154 /

Glu Ile Tyr Pro Arg Ser Gly Asn Thr Tyr
1 5 10

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

<220>
<223>

<400>

155
120
PRT
Artificfal Sequence

3N20/VH Sequence

GIn val/Gln Leu GIn Glu Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
1 5 10 15

ser

1 Lys Leu Ser Cys Lys val Ser Gly Tyr Ile Phe Thr Asn Tyr
20 25 30

Ile Ser Trp val Lys GIn Arg Thr Gly GlIn Gly Leu Glu Trp Ile
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35 40 45
Gly ggu Ile Tyr Pro Arg ggr Gly Asn Thr Tyr g%r Asn Glu
%gs Gly Lys Ala Thr %Su Thr Ala Asp Met ;gr Ser Ser Thr
Met Asp Leu Arg ggr Leu Thr Ser Glu ggp Ser Ala val Tyr
Ala Arg His Trp Asp Gly val Leu Asp Tyr Phe Asp Tyr Trp
100 105
Gly Thr Ser teu Thy val Ser ser
115 120
<210> 156
<211> 113
<212> PRT .
<213> Artificial Sequence
<220>
<223> 3N20 VL Sequence

<400> 156

Asp ITe val Met Thr GIn Ser Pro Ser
1 5

Glu Lys val Thr Met Ser Cys Lys Ser

20 25
Gly Asn ggn Lys Asn Tyr Leu ﬁéa Trp
Pro Pro Lys Leu Leu Ile Tyr Gly Ala
50 55
ggo Asp Arg pPhe Thr ggy Ser Gly Ser
Ile Ser Ser val gén Ala Glu Asp Leu Sgaﬁ,a1 Tyr Tyr Cys
Asp His Ser Tyr Pro Phe Thr pPhe Gly A}éﬂG?y Thr Lys Leu
100 105 / 110
Lys ///,
<210> 157 ///
<211> 10 /
<212> PRT
<213> Artificial sequence ////
<220> /
<223> 4P5 VH CDR1 - Exempdary
<400> 157
Gly Tyr Thr phe Thr Arg Tyr Asp Ile Asn
1 5 10
<210> 158
<211> 17
<212> PRT
<213> Artificigl Sequence
<220>
<223> 4P5 VA CDR2 - Exemplary
<400> 158

Tip Ile Ayr Pro Ggy Asp Asp Ser Thr E%S Tyr Asn Glu Lys
Gly

Sequencel.isting_13370_11_228
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<210> 159
<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> 4P5 VH CDR3 - Exemplary

<400> 159
Ser Asp Tyr Tyr Ggy ser Arg Ser Phe Xgi Tyr
1

<210> 160

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 vL CDR1 - Exemplary.

<400> 160
A;g Ala ser Lys Sgr val Sser Thr Ser §1y Tyr ser Tyr'Met His
15

<210> 161

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VL (DR2 - Exemplary /

<400>_161 /
Leu Ala Ser Asn Lgu Glu Ser /
1 Vs

<210> 162

<211> 9

<212> PRT

<213> Artificial Sequence ///

<220>
<223> 4P5 VL. CDR3 -~ Exemp] ry

<400> 162
His His Ser Gly G%“ Le

‘Pro Tyr Thr

<210> 163
<211> 8

<212> PRT
<213> Artificia¥ Sequence

<220>
<223> 4P5 VH CDRl - IMGT

<400> 163
Gly Tyr Thr Phe Tgr Arg Tyr Asp
1
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<213> Artificial Sequence

<220>
<223> 4P5 VH CPR2 - IMGT

<400> 164
Iie Tyr Pro Gly Asp Asp Ser Thr
5

<210> 165

<211> 13

<212> PRT

<213> Artificial Sequence

<220> .
<223> 4P5 VH CDR3 - IMGT

<400> 165
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg igr Phe
1 5

<210> 166
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> 4P5 VL CDR1- IMGT

<400> 166 y
Lys Ser val Ser Thr Ser Gly Tyr Ser Tyr /
l {

> lg/

<210> 167 /
<211> 3 /
<212> PRT /
<213> Artificial Sequence ///

<220> £
<223> 4P5 VL CDR2- IMGT //

<400> 167
Liu Ala ser

<210> 168
<211> 5

<212> PRT
<213> Artificial Sg

<220>
<223> 4P5 VH CD§

<400> 168
Arg Tyr Asp Zle Asn
1 /

ART
> Artificial Sequence
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<223> 4pP5 vH CDR1 - cChothia

<400> 169
Gly Tyr Thr phe Tgr Arg Tyr
1

<210> 170

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 4pP5 vH CDRZ2 - cChothia

<400> 170
P£0 Gly Asp Asp

<210> 171

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VvH CDR3 - chothia

<400> 171
Asp Tyr Tyr Gly Sgr Arg Ser Phe val
i

<210> 172
<211> 11
<212> PRT .
<213> Artificial Sequence /;

<220> /
<223> 4P5 VL CDR1- cChothia /
7
<400> 172 /
Ser Lys Ser val Ser Thr Ser %}9 Tyr Ser Tyr
1 5 / 10

£

<210> 173

<211> 6

<212> PRT ]

<213> Artificial Sequefice

<220> /
<223> 4P5 VL CDR3-~ ALhothia

<400> 173
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Thr Arg Tyr Asp Ige Asn
1

<210> 175

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CPR2 - Contact

<400> 175
Trp Ile Gly Trp Ige Tyr Pro Gly Asp igp Ser Thr Lys
1

<210> 176

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 4P5 VH CDR3 - Contact

<400> 176 ,
Ala Arg ser Asp Tgr Tyr Gly Ser Arg %Sr Phe va
1

<210> 177
<211> 11
<212> PRT, Vi
<213> Artificial Sequence /

<220> /
<223> 4p5 VL CDR1- Contact //

<400> 177 y,
Ser Thr ser Gly Tyr Ser Tyr Met/H1s Trp Tyr
1 5 ), 10

/

<210> 178 ,/
<211> 10 //

<212> PRT '
<213> Artificial Sequencgf
<220>
<223> 4P5 VL CDR2- Copftact

<400> 178
Lteu Leu Ile Tyr Ley Ala Ser Asn Leu Glu
1 10

<210> 179
<211> 8
<212> PRT

<213> artifdcial Sequence

<220>

<223> 4pA VL CDR3- Contact

<400> A79

His #is ser Gly Glu Leu Pro Tyr
5
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<210> 180
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> 4P5 VH CDR2 -~ AbM

<400> 180
T;p Ile Tyr Pro G;y Asp Asp Ser Thr E%S

<210> 181
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> 4P5 VH Seguence
<400> 181 /
Gin val Gln Leu ng Gln Ser Gly Pro ggu Leu val L¥s Pro
Lteu val Lys gge Ser Cys Lys Ala ggr Gly Tyr Thr
Asp Ile égn Trp val Lys Lys Asg Pro Gly Gln GJXy

4
Gly §5p Ile Tyr Pro Gly Asp Asp Ser Thr Lys,g%r Asn Glu Lys Phe

55 o
Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys séﬁ/ser Ser Thr Ala Tyr
65 70 /75 80
Met GlIn Leu Ser ggr Leu Thr Ser Glu és Ser Ala val Tyr gge Ccys
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Sér Phe val Tyr Trp Gly GlIn
100 105 / 110
Gly Thr Leu val Thr val Ser Ala /
115 120 /
/
/

<210> 182 /
<211> 111 /
<212> PRT /
<213> Artificial Sequence //

<220>
<223> 4P5 VL Sequence

<400> 182

Aip Ile Leu Leu T?r Ser Pro Ala igr Leu Ala val Ser kgu Gly

Ser Cys Arg éga Ser Lys Ser val ggr Thr Ser

His Trp-z3r Gin Gin Lys Pro géy Gin Pro Pro

Tyr Leu gga Ser Asn Leu Glu ggr Gly val Pro Ala

1y Arg Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His

/ 70 75 _ _ 80

4 Glu Glu Asp Ala Ala Thr Tyr Tyr Cys His His Ser Gly
85 90 95

Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105 110

Gln Arg Ala Thr Ile
20

Gly Tyr Ser Tyr

35

Lys Leu Leu Ilg

Arg Phe Ser ¢

65
Pro
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<212> PRT

<213> Artificial Sequence
<220>

<223> 5C23 VH CDR1- Exemplary
<400> 183

Gly Tyr Thr Phe Thr Arg Tyr Asp Ile Asn
1 5 10

<210> 184

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CDR2- Exemplary

<400> 184 .
Trp Ile Tyr Pro G;y Asp Gly Ser Thr &%s Tyr Asn Glu L)

1 ) 4
Gly

<210> 185
<211> 11
<212> PRT
<213> artificial Sequence

<220>
<223> 5C23 vH CDR3- Exemplary

<400> 185
ser Asp Tyr Tyr G;y Ser Arg Ser Phe X%i Tyr
l &

///
<210> 186
<211> 15 //

<212> PRT | '
<213> Artificial Sequence

i
<220> '
<223> 5C23 VL CDR1~ Exemplary

<400> 186
Arg Ala Ser Lys Sgr val
1 /

A
7

Ser Thr Ser Gly Tyr Ser Tyr Met His
10 15

<210> 187
<211> 7

<212> PRT
<213> Artificia}¥ Sequence

<220>
<223> 5C23 V¥ CDR2- Exemplary

<400> 187

r Asn teu Glu Ser
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<213> artificial Sequence

<220>
<223> 5C23 VL CDR3- Exemplary

<400> 188
GIn His ser Arg Glu Leu Pro Tyr Thr
1 5

<210> 189

<211> 8

<212> PRT

<213> artificial Sequence

<220> .
<223> 5C23 VH CDR1 - IMGT

<400> 189
Gly Tyr Thr Phe T?r Arg Tyr Asp
1

<210> 190

<211> 8

<212> PRT,

<213> Artificial Sequence

<220>
<223> 5C23 VH CDRZ - IMGT

<400> 190
11e Tyr Pro Gly Agp Gly ser Thr

<210> 191

<211> 13

<212> PRT

<213> artificial Sequence

<220>
<223> 5C23 VH CDR3 -~ IMGT

<400> 191 /

Ala Arg ser Asp Tyr Tyr G}f(Ser Arg Ser pPhe val Tyr
1 5 , 10

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VL CPR1- IMGT

<400> 192
L{S ser val

<210> 192

er Thr Ser Gly Tyr Ser Tyr
5 10

<210> 1
<211>
<212> PRT

<2135 artificial Sequence
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<223> 5C23 VL CDR2~- IMGT

<400> 193
Lgu Ala Ser

<210> 194

<211> §

<212> PRT

<213> artificial Sequence

<220>
<223> 5C23 VH CDR1 - Kabat

<400> 194
Arg Tyr Asp Ile Agn
1

<210> 195

<211> 7

<212> PRT

<213> artificial Sequence

<220>
<223> 5C23 VH CDR1 - chothia

<400> 195
Gly Tyr Thr Phe T?r Arg Tyr
1

<210> 196
<211> 4

<212> PRT /
<213> Artificial Sequence /

/
<220>
<223> 5C23 VH CDR2 - cChothia

<400> 196 /f/
Pgo Gly Asp Gly

<210> 197
<211> 9

<212> PRT
<213> Artificial Sequg

<220>
<223> 5C23 VH CDR3/- chothia

<400> 197

arkificial Sequence

5C23 VL CPR1- cChothia

> 198
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Ser Lys ser val Ser Thr Ser Gly Tyr Ser Tyr
1 5 10

<210> 199

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VL CDR3- chothia

<400> 199
Sir Arg Glu Leu Pgo Tyr

<210> 200

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 5C23 VH CDR1 - Contact

<400> 200 .
Thr Arg Tyr Asp Iée Ash
1

<210> 201

<211> 13

<212> PRT A
<213> Artificial Sequence £

<220> /

<223> 5C23 VH CDR2 - Contact /

<400> 201 /
Trp Ile Gly Trp Ile Tyr Pro Gly Asp ggy Ser Thr Lys
1 5

/

<210> 202 ,//
211> 12 /
<212> PRT

<213> Artificial Sequenc

<220>
<223> 5C23 VH CDR3 -

<400> 202
Ala Arg Ser Asp Tyy Tyr Gly Ser Arg igr phe val

<210> 203
<211> 11

<212> PRT f
<213> ArtifAcial sequence

<220>
<223> 5G£Z3 VL CDR1 - Contact

03
r ser Gly Tyr Ser Tyr Met His Igp Tyr
5

<400>
Ser
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

204
10
PRT

Artificial Sequence

43

5C23 VL CDRZ2 - Contact

204

Ley Leu ITe Tyr Leu Ala Ser Asn Leu Glu
1 5

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

<220>
<223>

<400>
1
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Tgp ITe Tyr Pro Ggy Asp Gly Ser Thr Ays

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

<220>
<223>

<400>
Gln va
1

Leu Va

11
Tr
50
Gl

Gl

205
8
PRT

Artificial Sequence

5C23 VL CDR3 - Contact

205

206
10
PRT

Artificial Sequence

5C23 VH CDR2 - AbwM

206

207
120
PRT

Artificial Sequence

5C23 VH Sequence

207

1T Gln Pro

Ile
20
Trp V

1 Lys
e Asn
p Ile
y Lys
n
ASpP

100
val

Leu
Tyr

val

a4 Ser
LyS
LYS

Asﬁ

55

Thr
Thr
Gly

Ser

Gln His Ser Arg G;u Leu Pro Tyr

/

/“15

/

/

/

4
£

/

Glu
10
Gly

Pro

Ser
25
Pro Gly

Ser Thr

Asp Lys

75
Glu Asn
90
Arg Ser

105

Leu
Tyr
Gln
Lys
ser
ser

Phe

val
Thr
Gly
Tyr
60

Ser
Ala

val

Lys
phe
Leu
45

AsSn
ser
val

Tyr

Pro
Thr
30

Glu
Glu
Thr
Tyr

Trp
110
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Gly
15
Arg

Trp
Lys
Ala
Phe

95
Gly

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Gln




44
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> 5C23 VL Seguence

<400> 208
Aip Ile val Leu T?r Gln ser Pro Asp igr Leu Thr val Ser
Gin Arg Ala ggr Ile Ser Cys Arg éga Ser Lys Ser val ggr
Gly Tyr Sgr Tyr Met His Trp X%r GIn GIn Lys Pro igy Gln

3
Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly val

50 55 60
ggg Phe Ser Gly Ser ggy Sser Gly Thr Asp §2e Thr Leu Asn
pPro val Glu Glu ggu Asp Ala Ala Thr g%r Tyr Cys Gln Hislgs Arg
Glu Leu Pro Tyr Thr phe Gly Gly Gly Thr Lys Leu Glu We Lys
100 105 .

<210> 209

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 VH CDRL - Exemplary

<400> 209 /
Gly Tyr Thr Phe Thr Arg Tyr Asp Ile Asn/
1 5 19/

<210> 210 /
211> 17 /
<212> PRT /
<213> Artificial Sequence /

<220> //
<223> 5F7 VH CDR2 - ExempTagy

<400> 210

7
T;p Ile Tyr Pro Ggy Asp 11% ser Thr %%s Tyr Asn Glu Lys gge Lys

Gly

<210> 211
<211> 11
<212> PRT
<213> Artificia) Sequence

<220> '
<223> S5F7 VH/CDR3 - Exemplary

<400> 211
Sir Asp THr Tyr G}y Ser Arg Ser Phe ggi Tyr

SequencelListing_13370_11_228




45
<213> Artificial Sequence

<220>
<223> 5F7 VL CDR1- Exemplary

<400> 212 .
Agg Ala Ser Lys Ser val Ser Thr Ser ggy Tyr Ser Tyr Met g;s
5

<210> 213

<211> 7

<212> PRT

<213> artificial sequence

<220> .
<223> 5F7 VL CDR2- Exemplary

<400> 213
Leu Ala Ser Asn Leu Glu Ser .
1 5

<210> 214

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 VL CDR3- Exemplary

<400> 214
G}n His Ser Arg Géu Leu Pro Tyr Thr /
/

<210> 215 //
<211> 8 /
<212> PRT /
<213> artificial sequence /

<220> //

<223> 5F7 VH CDR1 - IMGT /

<400> 215

Giy Tyr Thr Phe T?r Arg Ty/

ASp

<210> 216

<211> 8

<212> PRT

<213> Artificial s

<220>
<223> 5F7 VH CD

<400> 216
I%e Tyr Pro

SequencelListing.13370_11_228




46
<223> 5F7 VH CDR3 - IMGT

<400> 217
Ala Arg Ser Asp Tgr Tyr Gly Ser Arg igr pPhe val Tyr
1

<210> 218
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> 5F7 VL CDR1- IMGT

<400> 218 .
Lys Ser val Ser Tgr Ser Gly Tyr Ser {%r
1

<210> 219

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 5F7 VL CDRZ- IMGT

<400> 219
Leu Ala Ser
1

<210> 220 /
211> 5 /
<212> PRT

<213> Artificial Sequence /

<220> /
<223> 5F7 vH CDR1l ~ Kabat /

<400> 220 :
Arg Tyr Asp Ile A?“
1

<210> 221
<211> 7

<212> PRT
<213> Artificial Seque

<220>
<223> 5F7 VH CDR1

<400> 221 .
Gly Tyr Thr Phe gr Arg Tyr
1

<210> 222
<211> 4

<212>
<213>

<220>
<223

<4(0> 222

Argificial Sequence

5F7 VH CDR2 - Chothia

Ssequencel.isting_13370_11_228




47
Pro Gly Asp Ile
1

<210> 223

<211> 9

<212> PRT

<213> artificial Sequence

<220>
<223> 5F7 VH CDR3 - chothia

<400> 223
Asp Tyr Tyr Gly Ser Arg Ser Phe val
1 5

<210> 224

<211> 11

<212> PRY

<213> artificial Sequence

<220>
<223> 5F7 VL CDR1 - chothia

<400> 224
Ser Lys ser val ser Thr Ser Gly Tyr igr Tyr
1 5

<210> 225
<211> 6

<212> PRT /
<213> Artificial Sequence ///

<220> /
<223> 5F7 VL CDR3 - cChothia /f

<400> 225 /
Ser Arg Glu Leu Pgo Tyr ////
1

<210> 226

<211> 6

<212> PRT, '
<213> Artificial Sequenjﬁy

<220> /
<223> 5F7 VH CDR1l - Contact

<400> 226
Thr Arg Tyr Asp Il
1

"~ ASD

<210> 227
<211> 13

<212> PRT
<213> Artififcial Sequence

<220>
<223> S5/ VH CDRZ2 - Contact
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Sgr phe val
i 5 1

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

<220>
<223>

<400>

Ser Thr Ser Gly Tyr Ser Tyr Met His Tgp Tyr
1 5 1

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

<220>
<223>

<400>

48

228

12

PRT

Artificial Sequence

5F7 VH CDR3 -~ Contact
228

229
11
PRT
Artificial Sequence

»

5F7 VL CDR1~ Contact
229

230

10

PRT

Artificial Sequence

5F7 VL CDR2- Contact //
230 /

£

Leu Leu ITe Tyr Leu Ala Ser Asn Leu 4Glu
1 5

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

<220>
<223>

<400>

Gln His Ser Arg Glu Le

/10

231 /
5 £
PRT L

Artificial sequence /

5F7 VL CPR3- Contac
231 '

5

232
10
PRT
Artificifl sequence

SF7 VA CDR2 - AbM
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<212> PRT
<213> Artificial Sequence

<220>
<223> 5F7 VH Seguence

<400> 233
G}n val GIn Pro GIn Glu Ser Gly Pro ggu
5
Leu val Lys %ge Ser Cys Lys Ala ggr Gly
Asp Ile ésn Trp val Lys Gln Agg Pro Gly
5 4
Gly Egp Ile Tyr Pro Gly Asp Ile Ser Thr
55
Egs Gly Lys Ala Thr ;Su Thr Ala Asp Lys
Met GIn Leu Asn Ser Leu Thr Ser Glu Asn
85 90
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser
100 105

Gly Thr Leu val Thr val Ser Ala

115 120

<210> 234
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> 5F7 VL Sequence

<400> 234 /
Aip ITe val Leu Thr GIn Ser Pro Ala 28

Leu Ala val Ser Leu Gly
15
GIn Arg Ala Thr Ile ser Cys Arg Ala Ser Lys Ser val ser Thr ser

5

Gly Tyr Ser $8r Met His Trp Tyr é%g GIn Lys Pro Gly GIn Pro Pro
Lys Leu Ezu Ile Tyr Leu Ala ggr,Asn Leu Glu Ser é%y val pPro Ala
égg gge Ser Gly Ser ?gy ggr §}§ Thr Asp ;?e ggr Leu Asn Ile gés
Pro val Glu Glu Glu Asp ATﬁ/%1a Thr Tyr Tyr Cys Gln His Ser Arg

85 y. 90 95
Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105 110
<210> 235
<211l> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> 1G19 vH EDR1~- Exemplary

<400>

PRT
Artificial Sequence
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50
<220>
<223> 1G19 vH CDR2- Exemplary

<400> 236
Tyr Ile Asn Tyr Gly Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys Asnh
1 5 10 15

<210> 237

<211> 13

<212> PRT

<213> Artificial Sequence

<220>
<223> 1619 vH CDR3- Exemplary

<400> 237
Arg Gly Ala Tyr Tgr Ser Asn Tyr Asp igr Phe Asp val
1

<210> 238

<211> 11

<212> PRT .

<213> Artificial Sequence

<220>
<223> 1G19 VL CDR1- Exemplary

<400> 238
Lys Ala Ser Gln Agp Ile Asn Ser Tyr %gu Se
1 7

/
<210> 239 /
<211> 7 /
<212> PRT _ /
<213> Artificial Sequence /

<220> ///
s

<223> 1G19 VL CDR2- Exemplary

<400> 239 /
Azg Ala Asn Arg Lgu val As?/

<210> 240
<21i> 9
<212> PRT g
<213> Artificial Seqyence

<220> £
<223> 1G19 vL CDR¥- Exemplary

<400> 240
Leu GIn Tyr As

tificial Sequence

1619 vH CDR1 - IMGT
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51
<400> 241
61y Tyr Ser Ile T?r Ser Gly Tyr Tyr

<210> 242

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> 1G19 vH CDRZ - IMGT

<400> 242
I}e Asn Tyr Gly Géy Ser Asn

<210> 243

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 vH CDR3 - IMGT

<400> 243 -
Ala Arg Arg Gly Ala Tyr Tyr Ser Asn I%r Asp Sgr
1 5

phe Asp val
15

<210> 244 /
<211> 6 /
<212> PRT /
<213> Artificial Sequence /

<220> /
<223> 1G19 viL CDR1 - IMGT /

<400> 244 ///
G}n Asp Ile Asn s§r Tyr

<210> 245 /
<211> 3 /
<212> PRT /
<213> Artificial Sequence

<220> /
<223> 1G19 VL CDR2 - AMGT

<400> 245
A;g Ala Asn

<210> 246
<211> 6

<212> PRT
<213> Artificial Sequence

<220>
<223>

<4005 246
1y Tyr Tyr Tgp Asnh

19 VH CDR1 ~ Kabat
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<210> 247

<211> 8

<212> PRT

<213> artificial sequence

<220>
<223> 1G19 VH CDR1 - chothia

<400> 247
Gly Tyr Ser Ile Thr Ser Gly Tyr
1 5

<210> 248

<211> 3

<212> PRT

<213> Artificial Sequence

<220> )
<223> 1G19 VH CDR2 - chothia

<400> 248
T{r Gly Gly

<210> 249

<211> 11

<212> PRT

<213> artificial Sequence

<220> '
<223> 1G19 vH CDR3 - chothia

<400> 249

Gly Ala Tyr Tyr Ser Asn Tyr Asp Sep Phe Asp
1 5 10

<210> 250

<211> 7

<212> PRT

<213> artificial Sequence

<220> /
<223> 1G19 VL CPbR1- chothi

<400> 250 /
Ser Gin Asp Ile Agn er Tyr
1

<210> 251
<211> 6

<212> PRT
<213> artificial Sequence

<220>

<223> 1G1Y'VL CDR3~ chothia
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53
<211> 7
<212> PRT
<213> Artificial Sequence

<220>
<223> 1G19 vH CDR1l - Contact

<400> 252
Tgr Ser Gly Tyr Tgr Trp Asn

<210> 253

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 119 vH CDRZ2 ~ Contact

<400> 253
T;p Met Gly Tyr Ige Asn Tyr Gly Gly ggr Asn Asn

<210> 254

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> 1G19 vH CDR3 - Contact

<400> 254 '_/
A}a Arg Arg Gly Aga Tyr Tyr Ser Asn lx* Asp Ser Phe Asp

<210> 255

<211> 7

<212> PRT

<213> Artificial Sequence

<220> /
<223> 1619 VL CDRL - contagf

<400> 255 /
Ain Ser Tyr Leu s§r Trp , he

<210> 256
<211> 10

<212> PRT
<213> Artificial/Sequence

<220>
<223> 1G19 VL/CDR2 - Contact

<400>
Tyr Agg Ala Asn Arg Leu Xg]

<2¥3> Artificial Sequence
Sequencelisting_13370_11_228




<220>

<223> 1G19 v CDR3 - Contact

<400> 257

Leu GIn Tyr Asp Ggu Phe Pro Tyr
1

<210> 258

<211> 9

<212> PRT

<213> artificial Sequence

<220>
<223> 1G19 VH CDR2 - AbM

<400> 258
T{r Ile Asn Tyr G;y Gly Ser Asn Asn

-

<210> 259
<211> 122
<212> PRT
<213> Artificial Sequence
<220>
<223> 1G19 VH Sequence
<400> 259
ng val Gln Leu G%n Glu Ser Gly Pro Géy Leyd
1 /
Ser Leu Ser Eeu Thr Cys Ser val ;?r Gly
0
Tyr Tyr ggp Asn Trp Ile Arg ggn Phe Pr6 Gly Asn i¥s Leu Glu Trp
Met Gly Tyr Ile Asn Tyr Gly Gly Ser Asn Asn Tyr Asn Pro Ser Leu
50 55 / 60

Lys Asn Arg Ile Ser Ile Thr Arg 6Fb Thr Ser Lys Asnh Gln Phe pPhe
65 70 75 80

Leu Lys Leu Thr Sgr val Thr fZ;/%1u Asp Thr Ala Thr Tyr gyr Cys
8 ' 90 5
Ala Arg Arg Gly Ala Tyr Tyr Sgr Asn Tyr Asp Ser Phe Asp val Trp
100 / 105 110
Gly Thr Gly Thr Thr val Thr/val Ser Ser
115 /120
<210> 260
<211> 107
<212> PRT
<213> Artificial seglence
<220> ’
<223> 1G19 VL Segduence .
<400> 260

T?r GIn Ser Pro Ser igr Met Tyr Ala Ser %gu Gly
Ite Thr Cys Lys gga ser GIn Asp Ile égn Ser Tyr
Phe GIn Gln Lys Zgo Gly Lys Ser Pro zgs Thr Leu Ile
Asn Arg Leu §?1 Asp Gly val Pro ggr Arg Phe Ser Gly
Gly GIn Asp Tyr Ser Leu Thr Ile Ser Ser Leu Glu Tyr

70 75 80
Gly Ile Tyr Tyr Cys Leu Gln Tyr Asp Glu Phe Pro Tyr

Sequencelisting_13370_11_228

Aip Ile Lys
Glu Arg val

Leu Ser TA4p




55
85 90 95

Thr phe Gly Gly Gly Thr Lys Leu Glu ITe Lys
100 105

<210> 261

<211> 10

<212> PRT

<213> Artificial Sequence

<220> ) i )

<223> consensus CDR1 sequence of anti-beta klotho antibodies
VH doma‘in

<220>

<221> VARIANT

<222> 6

<223> Xaa = Arg or Ser

<400> 261 .

Gly Tyr Thr phe Thr Xaa Tyr Asp Ile Asn

1 5 10

<210> 262

<211> 17

<212> PRT

<213> Artificial sequence

<220> ) ) i

<223> consensus CDR2 sequence of anti-heta/klotho antibodies
VH domain

<220> //

<221> VARIANT

<222> 7

<223> Xaa = Gly, Asp, Ser or Ile //

<400> 262 '

Trp Ile Tyr Pro Gly Asp Xaa Ser r Lys Tyr Asn Glu Lys Phe Lys

1 5 10 i5

Gly

<210> 263

<211> 11

<212> PRT

<213> Artificial Sequen

<220> / _ o

<223> consensus CDRY sequence of anti-beta klotho antibodies
VH domain '

<220>

<221> VARIANT

<222> 10

<223> Xaa = V&1, Thr or Ala

<400>

263

Ser Asp Tyf Tyr Gly Ser Arg Ser Phe Xaa Tyr
1 5

10
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56

<220>

<223> consensus CDR3 sequence of anti-beta klotho antibodies
VH domain

<220>

<221> VARIANT

<222> 5

<223> Xaa = Asp or Gly

<220>

<221> VARIANT

<222> 7

<223> Xaa = Asn or Ser

<220>

<221> VARIANT

<222> 8

<223> Xaa = Ser or Asn

<220>

<221> VARIANT

<222> 11

<223> Xaa = Thr or Asn

<400> 264 .

Tyr Ile Asn Tyr Xaa Gly Xaa Xaa Asn Tyr Xaa Prg Ser Leu Lys Asn

1 5 10 15

<210> 265 .

<211> 13 //

<212> PRT

<213> Artificial sequence

<220>

<223> consensus CDR3 sequence of antd-beta klotho antibodies
VH domain /}

<220> /

<221> VARIANT /

<222> 1 '

<223> Xaa = Lys or Arg

<400> 265

Xaa Gly Ala Tyr Tyr Ser Asp Tyr Asp igr Phe Asp val
1 5 /

<210> 266

<211> 15

<212> PRT /
<213> Artificial Seguence

<223> consensus ADR1 sequence of anti-beta klotho antibodies
vL domaip

Sequencelisting_13370_11_228




57

<210> 267
<211> 9 /
<212> PRT /

<213> Artificial Sequence

<220>

<223> consensus CDR3 sequence of anti-beta klotho antibodies
VL domain

<220>

<221> VARIANT

<222> 1

<223> Xaa = GlIn or His

<220>

<221> VARIANT

<222> 4

<223> Xaa = Arg or Gly

<400> 267

Xaa His Ser Xaa Glu Leu Pro Tyr Thr
1 5

<210> 268
<211> 9
<212> PRT
<213> Artificial Seqguence
<220> ' .
<223> consensus CDR3 sequence of anti-beta/klotho antibodies
vL domain
<220> '
<221> VARIANT
<222> 8
<223> Xaa = Phe or Tyr Y,
<400> 268 '
fr

Liu GIn Tyr Asp G;u Phe Pro Xaa

<210> 269
<211> 120
<212> PRT /
<213> Artificial Sequence/

<220>
<223> vH1

<400> 269
Gln val GIn Leu

/Gln ser Gly Ala Ggu val Lys Lys Pro ggy Ala
1

Cys Lys- Ala ggr Gly Tyr Thr Phe ggr Ser Tyr

val Arg GlIn ﬁéa Pro Gly Gln Gly igu Glu Trp Met

'yr Pro Gly Asp Gly Ser Thr Lys g%r Asn Glu Lys Phe

55

val Thr Ile Thr Arg Asp Thr Ser Ala Ser Thr Ala Tyr
70 75 80

eu Ser ggr Leu Arg Ser Glu Sép Thr Ala val Tyr g¥r Cys

Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly GIn

100 105 110
hr Leu val Thr val Ser Ser
115 120
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Ser val Lys val
Asp Ile Asn
35

Gly Trp Ile
Lys Gly
65

Met Glu
Ala

Gly




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

<220>
<223>

<400>

270
120
PRT
Artificial Sequence

VH2
270

Gin val Gln teu val Gln Ser Gly

1

Sser val Lys val Ser Cys Lys Ala

20

Asp Ile Asn Trp val Arg Gln Arg

35

40

Gly Trp Ile Tyr Pro Gly Asp Gly
50 55

Lys Gly

65

70

Arg val Thr Ile Thr aAla

Met Glu Leu Ser Ser Leu Thr Ser

85

Ala Arg Ser Asp Tyr Tyr Gly Ser

100

Gly Thr reu val Thr val Ser Ser

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

<220>
<223>

<400>

Gin val GIn teu GIn Gln

1

Ser val Lys val ser Cys
Asp ITe Asn Trp val Arg
Gly Trp Ile Tyr Pro Gly

50 /
Lys Gly Lys Ala Thr ITe T

65

Ala Arg Ser Asp Tyr !

Gly Thr reu val

<210>
<211>
<212>

Sey val Lys

115

271
120
PRT
Artificial Sequence

VH3
271

20

70

Met Glu Leu Ser Ser Ley

85

100

115
272

120
PRT

cial sequence

120

Pro
Ser
25

Pro
Ser
Asp
Glu

Arg
105

Glu
10

Gly
Gly
Thr
Lys
Asp

90
Ser

Thr
Thr

ASp
90

g Ser

val

Tyr
GIn
Lys
Ser
75

Thr

Phe

Lys
Thr
Gly
Tyr
60

Ala
Ala

Ala

Lys
Phe
Leu
45

Asnh
Ser
val

TYr

Pro
Thr
30

Glu
Glu
Thr
TYyP

Trp
110
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Gly
15

Ser
Trp
Lys
Ala
Phe

95
Gly

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Glin

Leu val Gin Ser Gly Pro Glu val Lys Lys Pro Gly Ala
5 10 15

val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr




20 25

Asp Ile gsn Trp val Arg Glin ﬁgg Pro Gly Gln
5

Gly Erp Ile Tyr Pro Gly Asp Gly Ser Thr

Egs Gly Arg val Thr Ige Thr Ala Asp Lys
7

Met Glu Leu Ser Ser Leu Thr Ser Glu Sgp
85

Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser

100 105
Gly Thr Leu val Thr val Ser Ser
115 120

<210> 273
<211> 120
<212> PRT
<213> Artificial Sequence

<220>
<223> vHS

<400> 273
G}n val GIn Leu val GIn Ser Gly Ala Glu

Ser val Lys ggl Ser Cys Lys Ala %gr Gly

Asp Ile gsn Trp val Arg Gin zéa Pro Gly
5

Gly Egp Ile Tyr Pro Gly Asp Gly Ser Thr

E§s Gly Lys Ala Thr Lgu Thr Ala Asp Thr /
7

Met Glu Leu Ser Ser Leu Arg Ser Glu Asn Thr Ala val Tyr gge Cys
85

Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser pPhe Ala Tyr Trp Gly Gln

100 10 110
Gly Thr Leu val Thr val Ser Ser
115 120 /

<210> 274 ///
<211> 120 /
<212> PRT

<213> Artificial Sequence

<220>
<223> VvH6

<400> 274 /

GIn val GIn Leu val,
1 £

ser val Lys val

Ser Gly Ala Egu val Lys Lys Pro Gly Ala

. 15

or Cys Lys Ala ggr Gly Tyr Thr phe ggr Ser Tyr

al Lys Gln ﬁga Pro Gly GIn Gly Leu Glu Trp Ile

45

yr pro Gly ggp Gly Ser Thr Lys E%r Asn Glu Lys phe

A1a Thr Leu Thr Ala Asp Lys Ser Ala Arg Thr Ala Tyr

70 75 80

Ser Ser Leu Arg Ser Glu ggn Thr Ala val Tyr Phe Cys
85 95

Ser Asp Tyr Tyr Gly Ser Arg Ser pPhe Ala Tyr Trp Gly GIn

100 105 110

Leu val Thr val Ser Ser

115 120

Asp Ile Asn
Gly Trp Ile
50
Lys Gly Lys/
65 /
Met Glu
Ala Arg

Gly W
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60

<210> 275
<211> 111
<212> PRT )
<213> Artificial Sequence
<220>
<223> vil
<400> 275
Asp ITe val Leu T?r GIn Ser Pro Asp SSr Leu
1 1
Glu Arg Ala ggr Itle Asn Cys Arg §1a ser Lys
5
Gly Tyr val Tyr Met His Trp Asn GlIn Gln Lys
35 . 40
Lys Leu tLeu Ile Tyr Leu éga Ser Tyr Leu Glu
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe
65 70 . 75
ser val GIn Ala géu Asp Ala Ala Ile gyr Tyr
0
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys
100 105
<210> 276
<211> 111
<212> PRT
<213> Artificial Sequence
<220>
<223> vi.2 )
<400> 276 ///
Asp Ile val Met Tgr GlIn Ser Pro Asp ggr Leu
1
Glu Arg Ala §Sr Ile Asn Cys Arg 51 Ser Lys
Gly Tyr val fyr Met His Trp T%r n Gin Lys
35 4
Lys Leu teu I1e Tyr Leu Ala Ser Tyr Leu Glu
50 55
Arg Phe ser Gly Ser Gly Ser gly Thr Asp Phe
65 70 / 75
Ser val Gin ala ggu Asp vad Ala val T%r Tyr
/ 9
Asp Leu Thr phe Pro 1y Gly Gly Thr Lys
100 105
<210> 277
<211> 111
<212> PRT
<213> Artificial/sequence
<220>
<223> vL3
<400> 277
Asp Ile vad Met T?r GIln Ser Pro Asp Ser Leu
10
Glu Arg Ala Tgr Ile Asn Cys Arg ééa ser Lys
2
Gly Tyt val Tyr Met His Trp Asn Gln Gln Lys
35 40
Tyr Leu Glu

eu Leu Ile Tyr Leu Ala Ser
0

55

Ala

Ser
Pro
Ser
60

Thr
Cys

Leu

Ala
Ser
Pro

ser
60

val
val

Gly
45
Gly

Leu
Gln
Gly

val Ser Leu Gly

val Ser Thr Ser

30

Gly GIn Pro Pro

Gly val Pro Asp
ser
80

Arg

Leu Thr Ile

GlIn His Ser

95
Ile Lys

110

Glu

val lLeu Gly
15

Thr

Ser

val Ser Ser
30

Gly Gln Pro
45

Gly

Pro

val Pro Asp
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61
ggg Phe Ser Gly Ser Géy ser Gly Thr Asp ;?e Thr Leu Thr Ile Ser
7

80
Ser val GIn Ala g1u Asp val Ala Ile g5r Tyr Cys Gin His Sgr Arg
5
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu ITe Lys
100 105 110
<210> 278
<211> 25
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized Anti-Beta Klotho VH FR1
<400> 278 -
Gin val Gln Leu Vg] Gln ser Gly Ala géu val Lys Lys Pro &
ser val Lys val Ser Cys Lys Ala Ser '
20 25
<210> 279
<211> 25
<212> PRT ]
<213> Artificial Sequence
<220>
<223> Humanized Anti-Beta Klotho vH FR1
<400> 279 -/
GIn val GIn rLeu GIn GIn Ser Gly Ala Glu ¥al Lys Lys Pro Gly Ala
1 5 10/ 15

ser val Lys val ser Cys Lys Ala Ser /
20 25

<210> 280 /
<211> 25

<212> PRT

<213> Artificial Sequence

<220> /
<223> Humanized Anti-Beta X otho VH FR1

<400> 280 /
GIn val GIn Leu VgT Gln Ser Gly Pro géu val Lys Lys Pro géy Ala
1 /
ser val Lys val Ser Cys Lys Ala Ser
20 25

’

<210> 281

<211> 14

<212> PRT /

<213> Artificidl Sequence

yized Anti-Beta Klotho VH FR2

Trp val,ifg GIn Aga pro Gly Gln Gly Egu Glu Trp Met Gly
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<212>
<213>

<220>
<223>

<400>

PRT
Artificial Sequence

Humanized Anti-Beta Klotho VH

282

Tgp val Arg Gin Ala Pro Gly Gln Gly
5

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

<220>
<223>

<400>

283

14

PRT

Artificial Sequence

Humanized Anti-Beta Klotho VH

283

Trp val Lys GIn ATa Pro Gly GIn Gly

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

<220>
<223>

<400>

284

32

PRT

Artificial Sequence

Humanized Anti-Beta Klotho VH

284

Aig val Thr Ile T?r Arg Asp Thr Ser

Leu Ser Ser Leu Arg Ser Glu Asp Thr

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

<220>
<223>

<400>

L{s Ala Thr Ile Thr Arg/

Leu Ser Ser Leu Arg $

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

<220>
<223>

<400>
Lys Al
1

20
285 //
32 )/
PRT
Artificial Sequence
Humanized Anti~3eta. Totho VH

285
Asp Thr Ser
5
r Glu Asp Thr
25

286
32

PRT
Art1f1c'a1 Sequence

Humafized Anti-Beta Klotho VH

Thr Leu Thr Ala Asp Thr Ser
5

r Ser Leu Arg Ser Glu Asn Thr
20

62

FR2

Leu Glu Trp Ile Gly
10

FR2

Leu Glu Trp Ile G
10 . /

FR3

A?a/ger Thr Ala Tyr Met Glu
1 15
ﬁ'a val Tyr Tyr ggs Ala Arg

FR3

Ala Ser Thr Ala Tyr Met Glu
10 15
Ala val Tyr Phe g%s Ala Arg

FR3

Ala Ser Thr Ala Tyr Met Glu
10 15
Ala val Tyr Phe %55 Ala Arg
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63

<210> 287

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VH FR3

<400>_287
L{S Ala Thr Leu Tgr Ala Asp Lys Ser ﬁga Arg Thr Ala Tyr Tgt Glu /

4

Leu Ser Ser Leu Arg Ser Glu Asn Thr Ala val Tyr Phe Cys Ala Apt
20 25 30 4

<210> 288
<211> 11
<212> PRT /
<213> Artificial sequence . /

<220>
<223> Humanized Anti-Beta Klotho VH FR4

<400> 288
Trp Gly GIn Gly Thr Leu val Thr val SSr Ser .
1 5 L

<210> 289
<211> 23

<212> PRT
<213> Artificial sequence £

<220> //
<223> Humanized Anti-Beta Klotho v%/le

<400> 289
Asp Ile val Leu Thr Gin Ser Pro A
1 5

Ser teu Ala val Ser Leu Gly
10 15
Glu Arg Ala ;gr Ile Asn Cys

<210> 290 /
<211> 23 /
<212> PRT /
<213> Artificial sequen

<220> /

<223> Humanized Antis eta Klotho vL FR1

<400> 290

Asp ITe val Met T ¢ GIn ser pro Asp Ser Leu Ala val Ser Leu Gly
1 10 15

Glu Arg Ala Egr Te Asn Cys

<210> 291
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Trp Asn GIn GlIn Lys Pro Gly Gln Pro
1 5

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

<220>
<223> Humanized Anti-Beta Klotho VL

<400> 292
Tgp Tyr GIn Gln Lgs Pro Gly GlIn Pro

292

15

PRT

Artificial Sequence

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

<220> )
<223> Humanized Anti-Beta Klotho vL

<400> 293

G}y val Pro Asp Arg Phe Ser Gly Ser

Leu Thr Ile Ser Ser val GIn Ala Glu
20 25

293

32

PRT

Artificial Sequence

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

<220>
<223> Humanized Anti-Beta Klotho

<400> 294
Gly val Pro Asp Arg Phe Ser Gl
5

294

32

PRT

Artificial sequence

" Ser

Leu Thr Ile Ser Ser val Gln Kla Glu
20 25

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

<220>
<223>

<400>

PRT
cnce

25

64
Pro Lys Leu Leu Ile Tyr
10 15

FR2

Pro Lys Leu Leu Ile Tyr /
10 15

FR3

Gly Ser Gly Thr Asp Phe Thr
10 15

Asp Ala Ala Ile ggr Tyr Cys

Gly Ser Gly Thr Asp Phe Thr
10 15
Asp val Ala val ggr Tyr Cys

FR3

Gly Ser Gly Thr Asp Phe Thr
10 15
Asp val Ala Ile ggr Tyr Cys
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65
<223> Humanized Anti-Beta Klotho vL FR4

<400> 296
P?e Gly Gly Gly Thr Lys Leu Glu Ile i%s
5

<210> 297

<211> 1044

<212> PRT

<213> Homo sapiens

<220>
<223> human beta klotho

<400> 297 .
Mgt Lys Pro Gly Ccys Ala Ala Gly Ser ;go Gly Asn
5
Phe Ser Thr égp Glu Ile Thr Thr ggg Tyr Arg Asn
Gly Gly %eu GIn Arg Ser val I%e Leu Ser Ala teu
5 4 .
Ala val Thr Gly pPhe Ser Gly Asp Gly Arg Ala Ile
50 55 60
Pro Asn Phe Thr Pro val Asn Glu Ser Gln Leu Phe
65 70 75 .
Phe Pro Lys Asn ghe Phe Trp Gly Ile ggy Thr Leu GIn val
5
Glu Gly Ser Trp Lys Lys Asp Gly Lys Gly Pro Trp Asp His
100 105 110
Phe Ile His Thr His Leu Lys Asn Val Ser Se Gly Ser Ser
115 120 / 125
Asp Ser Tyr ITe Phe Leu Glu Lys Asp Leu 5Ser Ala Leu Asp Phe Ile
130 135 140
Gly val Ser phe Tyr Gln Phe Ser Ile Sef Trp Pro Arg Leu Phe Pro
145 150 155 160
Asp Gly ITe val Thr val Ala Asn Ala dys Gly Leu GIn Tyr Tyr Ser
165 /170 175
Thr Leu Leu Asp Ala Leu val Leu Apg Asn Ile Glu Pro Ile val Thr
180 85 190
Leu Tyr His Trp Asp Leu Pro LeusAla Leu GIn Glu Lys Tyr Gly Gly
195 20 205
Trp 5{3 Asn Asp Thr Ile %Eg Ile Phe Asn Asp Tyr Ala Thr Tyr
Cys Phe Gin Met Phe Gly ‘Arg val Lys Tyr Trp Ile Thr Ile His
225 230 / 235 240
Asn Pro Tyr Leu val Ala His Gly Tyr Gly Thr Gly Met His Ala
245 / 250 255
Pro Gly Glu Lys Gly Asr/Leu Ala Ala val Tyr Thr val Gly His Asn
260 / 265 270
Leu ITe Lys Ala His Ser Lys val Trp His Asn Tyr Asn Thr His Phe
275 280 285
Arg Pro His GIn Lyg Gly Trp Leu Ser Ile Thr Leu Gly Ser His Trp

Tyr

Ile Glu Pro Asn
305
GIn Ser Met

rg Ser Glu Asn Thr Met Asp Ile Phe Lys Cys Gln
310 315 320
Ser val Leu Gly Trp Phe Ala Asn Pro Ile His Gly
325 330 335

yr Pro Glu Gly Met Arg Lys Lys Leu Phe Ser val Leu
345 350

Ser Glu Ala Glu Lys His Glu Met Arg Gly Thr Ala Asp

360 365
Ta pPhe Ser Phe Gly Pro Asn Asn Phe Lys Pro Leu Asn Thr

Asp Gly Asp
Pro Ile
Phe Phe
Met

385
Asn

Lys Met Gly GIn Asn val Ser Leu Asn Leu Arg Glu Ala Leu

390 395 400
rpo Ile Lys Leu Glu Tyr Asn Asn Pro Arg Ile Leu Ile Ala Glu
405 410 415
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Asn
Ile
Leu
Gly
465
val
His
Ser
val
Phe
545
Leu
Thr
Lys
Thr
Ccys
625
Leu

His

Gly
Tyr
Asp
450
phe
Asp
Tyr
Thr
Thr
530
Ser
His
Asp
val
Gly
610
val
Tyr
Ala
Ala
Thr
690
Asn
Ala
val
Ala

Ala

Trp
Met
435
Glu
Glu
Phe
Tyr
Pro
515
Glu
Asp
Arg
Phe
Thr
595
Asn
val
Tyr
Asp
Gly
675
Ile
AsSp
Trp

Ser

Phe
420
Met
Ile
Trp
Asn
Lys
500
Asp
Ser
Pro
val
val
580
His
Leu
ser
Pro
Gly
660
Leu
Asnh
Thr

Arg

Leu
740
Asp Ser
755

Trp

Phe

Thr
Lys
Arg
Glin
ser
485
GIn
val
val
His
Glu
565
Asn
TYyr
Ser
Glu
Thr
645
Trp
Cys
Glu
Tyr
Leu
725
Ser
His

Ala

Leu

Phe

ASp
Asn
val
ASp
470
Lys
Ile
GIn

Leu

Leu

Ala

Lys
950

Lys
535

val
425
Ser

Ser Arg

Phe Leu
440
Phe Gly
455

Ala

Tyr

Tyr Thr

GIn Lys Glu
Glu
505

Phe

Ile Arg
Glin
520
Pro

Gly
Glu

Tyr val Trp

val Arg Leu
Gln
585

l.eu

Lys Lys
Ala
600
AsSn

Phe

val
615
l.eu

Arg

Lys Leu

Ala His Leu
Ser
665

Leu

Pro

Glu
680
Arg Leu
Ala

Arg Gin

Ala/Asp
745
Afa Ala

60
/Leu Phe

ser Lys

Glu Ala

His
825
Tyr

Asn

Arg
840
g Leu Ser

Leu Leu

Thr Ala

Lys Tyr
905
Ite Asp
920
Glu Glu
935

Ala

Lys

Lys Ser

His
/

66
Lys Thr

GIn val

Thr aAla

Ile Arg
475
Arg Lys
490
Asn Gly

Pro Cys

Ser val
Ala
555
Thr

Asn

Lys
570
Leu Glu

Asp Trp

Gin Ala

Ile
635
Leu

Gly

Gly
650
Thr Al
G1y/A§p

7/
ASH
Phe

730
Trp

Asp

Leu
715
Arg

Ala

Glu Arg

Lys Thr

His Arg
795
Glu Arg
810
Phe Thr

Asp Ser

Ser Pro

Arg Trp
875
Ser Gly
890
Tyr Leu

Lys val

ser Lys

Ile
955

Ser

Ile
Gly
Arg
Pro

940
Gln

l.eu
765
ASpP
Gly
Leu
Arg
Arg
845
Arg
Arg
Asp
Lys
Ile
925
Arg

Phe

Leu
Phe
830
Asp
Ley
Arg
ASp
Tyr
910
Lys
Phe

Tyr
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375

Arg
Leu
Tyr
val
Leu
655
Gln
Leu
Arg
His
Arg
735
Asn
Phe
Pro
Ser
Lys
815
val
Ile
Ala
Asn
Gln
895
Leu
Gly
Gly

Ast

Ser
800
Gly
Met
GlIn
val
Tyr
880
Ala
Gln
Tyr
rhe

Lys
960




67
Glu Asn
970
Thr val

val Ile Ser Ser Arg

965
Glu

Gly Phe Pro phe

GlIn
980
Pro

Ser G1n Thr Asn Thr Glu ggs
5
ITe Phe Leu Gly
1000
ITe Ala Ile Phe
1015
Asn Leu Gln His

1030

GlIn Lys Lys Leu
995

Leu Leu

1010

Trp Lys

Cys Cys

val Leu Ser GlIn Arg

Ile Pro
1035

Phe Ala
1025

Arg val val

Lys

Ser

<210> 298
<211> 3132
<212> DNA
<213> Homo sapiens

<220> .
<223> human beta klotho coding sequence

<400> 298
atgaagccag
gaaataacca
ctgtcagceac
tggtctaaaa
ttccctaaaa
aagaaggatg
gtcagcagea
ctggatttta
gatggaatag
gctctagtge
gcactacaag
tatgccacat
aacccatatc
ggaaatttag
tggcataact
ggatctcatt
caatccatgg
ccagagggga
catgagatga
ccectaaaca
aactggatta
acagacagtc
agccaggtgc
tctctectgg
gtggattita
cagatcatac
tttccctgtg
tcgteeccac
ttgcaccgag
aacatcaaaa
ctggattggg
aggtactaca
ctgtattatc
tggctgaacc
ctgggggacc
tacaaccgcet
ctggectgge
tcgctgcac;ﬁ

gctgtgeggce
cacgctatag
ttattctget
atcctaattt
actttttctg
gaaaaggacc
cgaatggttc
taggagtttc
taacagttgc
ttagaaacat
aaaaatatgg
actgtttcca
tagtggcttg
cagctgtcta
acaacacaca
ggatcgagcc
tttctgtget
tgagaaagaa
gaggcacage
ccatggetaa
aactggaata
gtgtgaaaac
ttcaagcaat
atggctttga
acagtaaaca
gagaaaatgg
acttctecty
agttcagcga
tggaagggg
aacaactiga
ccteggyect

ggtgcgtgot

aggatctcca gggaatgaat
gaatacaatg tccaacgggg
acgagctgtt actggattct
tactccggta aatgaaagtc
gggtattggg actggagcat
ttctatatgg gatcatttca
cagtgacagt tatatttttcg
tttttatcaa ttttcaat

Caacgcaaaa ggtctgcagt
tgaacctata gttacttfat
ggggtggaaa aatgatacca
gatgttiggg gaccgtgica
gcatgggtat gggacaggta
cactgtggga cagaacttga
tttccgccca/;g%cagaagg
aaaccggtcg gaaaacacga
tggatggttt /gccaacccta
gtrgttctcg gttctaccca
tgatttct¥t geoctittcett
aatgggagaa aatgtttcac
Caacaagcct cgaatcttga

gdagagcgg aaacctaagt
Aftttcttta aaagagtcca
Aggtgtcact gaatctgttc
tcctcatetg tacgtgtgga
gaggctgaaa acacgacccg
gatgttggca agaatgaaag
tcccactgge aacctgtecg
cagtgagggg ctgaagcttg
ccacctaggc ctceccgage
cgaggccttc caggcctacg
ctggatcacc atcaacgagc
cacctacggg geggegeaca
ccggeagttc aggcectcac
ggaacccgec aacccctatg
cgagatcgec tggttegecg
ggaatacatt gcctccaagce
cgaggccgaa aggaggetge
cactaggttc gtgatgcacg
ccagtttctg caggacatca
gggggtgcge aagctgetrge
caccgcecagt ggcatcgacg

ctggcaacga
gcctctacga
cggactgggc
tcctgeagtt
cggccatgag
cgcgectcac
accacttcac
acagggacat
tgattccctg

gg'aacatgg acatttacat

Ser Ser Ser
Leu Phe
930
Phe Ser
1005
Lys Arg

Cys
pPhe

GlIn
1020
Leu Lys Lys

ggattitctt
gattgcaaag
ctggagatgg
aggtgtttct
tgcaagtgga

ccacacaca
tggaaaaaga
cctggecaag
actacagtac
accactggga
taatagatat
aatattggat
tgcatgcccc
tcaaggctca
gttggttatc
tggatatatt
tccatgggga
ttttctctga
ttggacccaa
ttaatttaag
ttgctgagaa
acatgatgaa
tgtttggtta
tcecgecgagg
cttcagcaca
cgccagatgt
ttaagcccga
acgccactgg
ctcaatgcac
tcacccacta
cggtgaaccyg
gcatctccgce
ctctgttgea
ctgggctgty
ctaaccggcet
acctgetggt
agcgegggge
ctgactcgcea
agcecgetcett
accgacgggg
tcaagggcac
agcagctgge
ccegecetgag
ggtgggtccg
accaggcetct
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Arg
975
Leu
Thr

Arg

Gly

cagcactgat
atctgtcatc
aagagctata
ctatgacact
agggagttgg
ccttaaaaat
cttatcagcc
getttteccc
tcttetggac
tttgccttig
cttcaatgac
tacaattcac
tggagagaag
ctcgaaagtt
gatcacgttg
caaatgtcaa
tggcgactat
agcagagaag
caacttcaag
agaagcgcetg
tggetggttc
gaatttcctc
tactgcctgg
atrtattttat
ctactacaaa
gcagggcecag
gtctgtggcet
caacagactg
agattttgta
ccggtttget
acaggccctg
gatggtcacc
tgccgacggyg
cttccaggag
aagtgacatc
ggcccacgcec
cgtgtegetg
ctggagggcyg
caagaccggyg
gctttccage
ggtcgacttc
cggcagecge
cteceeccacy
gaggaactac

ggaggatgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700




cggetecgga
gataaagtca
agatttggat
gtgatcagca
gaaaatacag
ggttgttgct
aagagaagaa
agagttgtta

<210> 299
<211> 1044
<212> PRT
<213>

<220>

<223> cynomolgus monkey (cyno) beta

<400> 299
Met Lys Pro
1
Phe Ser Thr

Gly Gly Leu
35
val Thr
50

Asn

Ala
Pro Phe
65
Phe

Pro Lys

Glu Gly Ser
His
115
Tyr

Phe val
ser
130
val

Asp

Gly
145
Asp

Ser

Gly Ile

Thr Leu Leu
His
195
Asnh

Leu Tyr

Trp LYS
210
Cys Phe G1n
225
Asn Tyr

Pro Glu

Leu Lys
275
Arg His
Ile
305
Glin

Pro

Asp

agtactacct
gaatcaaagg
tcttcacatc

gC&ggggCtt
agtgcactgt
tcttetecac
agttttggaa

gc

Gly
Asp
20

Glin
Gly
Thr
Asn
Trp
100
Thr
Ile

phe

Ala
Ile
Ser
Ser
vatl
70

Phe
Lys
Leu

l.eu

Gin

agggaagtac
ctattatgca
tgattttaaa
ccecttttgag
ctgcttattc
cctggttcta
agcaaaaaac

Macaca Tascicularis

Ala Gly

Thr Ile

Ile
40
Asp

val

Gly
55
Asn Glu

Trp Gly

Asp Gly

Asn
120
Lys

Lys

Glu
135

Phe Ser

150

val
Asp
180
Trp
Asp
Thr
L.eu
Lys
260
Ala

Glin

val
Leu
Leu
Ile
Gly

230 /
Aly

‘ser
ys Gly
Ser
310
val
Glu
Ala
Phe

GIn
390

Ala Asn

val

Leu /Arg

68
cttcaggagg
ttcaaactgg
gctaaatcct
aacagtagtt
cttgtgcaga
ctcttatcaa
ttacaacaca

klotho

Ser Pro Gly
10

Arg
25
Leu

Tyr Arg
Ser Ala
Gly Arg Ala
Ser
val
Lys
105
val
Asp L

I1e/5er
AA
/

Trp
155
Lys Gly
170

Asn Ile

185

Gly Met

Glu Lys
360
Gly Pro
375

Asn val

Ala Leu G1n

ITe Phe Asn

val Lys Tyr
235

Tyr Gly

250

val Tyr

Gly

Ala
265
Trp His Asn

Ser Ile Thr

Thr Met Asp
315

Phe Ala

330

Lys Lys Lys

345

Asn Glu val

Trp

Asnt Asn Phe

Ser Leu Asn
395

tgctgaaagce
ctgaagagaa
caatacaatt
ctagatgcag
agaaaccact
ttgccatttt
taccattaaa

Ash

Leu
Arg
Lys

380
Leu

Gly
val
ASn
285
Gly
L.eu
Pro
Leu
Gly
365
Pro

Arg

AsSp
Leu
Tyr
Ile
190
Tyr
Ala
Thr
Met
Gly
270
Thr
Ser
Lys
Ile
Ser
350
Thr
Leu

Glu
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atacctgatt

2760

atctaaaccc 2820

ttacaacaaa

2880

tcagacccaa 2940 ﬁ:

gatattcctg
tcaaaggcag
gaaaggcaag

Leu
Lys
AsSp
Gin
95

Asp
Ser
Phe
Phe
Tyr
175
val
Gly
Thr
Ile
His
255
His
His
His
Cys
His
335
Ile
Ala
Asn

Ala

Ile
Pro
160
Asn
Thr
Gly
Tyr
His
240
Ala
Asn
Phe
Trp
Gln
320
Gly
L.eu
ASD
Thr

l.eu
400




AsSh
Asn
Ile
Leu
Gly
465
val
His
Ala
val
Phe
545
Leu
Thr
LyS
Thr
Cys
625
l.eu
His
Tyr
Ile
Gly
705
Leu
Ala
Tyr
Ile
Ala
785
Ser
Thr
His
Phe
Ile
865
Gly
Leu

Glu

Trp
Gly
Tyr
Asp
450
Phe
Asp
Tyr
Thr
Thr
530
Ser
His
ASp
val
Gly
610
val
Tyr
Ala

Ala

Thr
690
Ash

Ile
Trp
Met
435
Glu
Glu
Phe
Tyr
Pro
515
Glu
Asp
Arg
Phe
Thr
595
Asn
val

Tyr

Lys
Phe
420
Met
Ile
Trp
Asn
Lys
500
ASp
Ser
Pro
val
val
580
His
Leu
Ser
Pro
Gly

660
Leu

Leu
405
Thr
Lys
Arg
Gin
Ser
485
Gln
val
val
Tyr
Glu
565
Asn
Tyr
Ser
Glu
Thr
645
Trp

cys

Arg Lys

Leu Ite
920
Glu Glu
935

Asn
val
425
Ser
Tyr
Thr
Glu
Glu
505
Phe
Glu
Trp
Leu
Glin
585
Leu
Arg
Leu
Leu
Ser

665
Leu

Pro
410
Lys
GIn

Thr

Ile

Arg
490
Asnh

Pro

Gl

Asp

Leu Ser Asp

H¥5

/Gln

Asp
745
Ala
Phe
Lys
Ala
His
825
Tyr
Ser
Leu
Ala
Tyr
905
Asp

LyS

Asn
Phe
730
Trp
Glu
Lys
His
Glu
810
Phe
ASp
Ser
Arg
Ser
890
Tyr
Lys

Ser

Leu
715
Arg
Ala
Arg
Thr
Arg
795
Arg
Thr
Ser
Pro
Trp
875
Gly
Leu
val

Lys

Pro Ser
Glu Pro
Phe Leu

765
Gly Asp
Arg Gly
Arg Leu
Thr Arg
Asp Arg

845
Thr Arg
val Arg
Ile Asp
Glu Lys
Arg Ile

925

Pro Arg
940

Ala
590
val
Tyr
Met
Pro
Phe
670
Lys
Asn
Ala
Gln
Ala
750
Glin
Tyr
Leu
Leu
Phe
830
Asp
Leu
Arg
AsSp
Tyr
910
Lys

Phe
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l.eu
Gln
Leu
Arg
His
Ar

735
Asn
Phe
Pro
Ser
Lys
815
val
Ile
Ala
Asn
Gln
895
Leu
Gly
Gly

Pro
Arg
Thr
640
Leu
ala
Trp
ser

Ala
720

g Gly

pPro
Glu
aAla
ser
800
Gly
Met
Glin
val
Tyr
880
Ala
GIn
Tyr
phe




70
phe Thr Ser Asp Phe Lys Ala Lys Ser Ser Ile Gin Phe Tyr Asn Lys
945 950 955 960
Met Ile Ser Ser Ser Gly Phe Pro Ser Glu Asn Ser Ser Ser Arg Cys

965 970 975

ser GIn Thr GIn Lys Asn Thr Glu Cys Thr val Cys Leu Phe Leu val
980 985 930
GIn Lys Lys Pro Leu Ile Phe Leu Gly Cys Cys Phe Phe Ser Thr Leu
995 1000 1005
val Leu Leu Leu Ser Ile Thr ITe Phe His Arg Gln Lys Arg
1010 1015 1020
Phe Trp Lys Ala Lys Asn Leu Gln His ITe Pro Leu Lys Lys
1025 1030 1035
Arg val Leu Ser

<210> 300
<211> 3135
<212> DNA
<213> Macaca fascicularis .

<220>
<223> cynomolgus monkey {(cyno) beta klotho

<400> 300
atgaagcctg gatgtgccge €ggaagecce ggcaacgagt ggapcttctt cagcaccgac 60
gagatcacca tccggtacag aaacaccatg agcaacggcg gcgitgcageg gagegtgate 120
ctgtctgete tgaccctget gagagecgtg accggettca ggggagatgg cagagecgtg 180
tggtccaaga accccaactt cacccecgtg aacgagagcece agctgttect gtacgatacc 240
ttccccaaga acttcttcty gggegtggge acaggcegecc/tgcaggtgga aggatcctgg 300
aagaaggacyg gcaagggece cagcatctgg gaccactttg tgcacaccca cctgaagaac 360
gtgtccagca ccaacggcag cagcgacage tacatcttfc tggaaaagga cctgagegec 420
ctggacttca tcggegtgtc cttctaccag ttcageatca gctggeccag actgttccce 480
gacggcatcyg tgacagtgge caatgccaag ggcctgéagt actacaacac cctgetggac 540
agcctggtge tgcggaacat cgageccatce gtgagtctgt accactggga cctgecactg 600
gctctgcagg agaaatacgg cggctggaag aacgacacca tcatcgacat cttcaacgac 660
tacgccacct actgcettcca gaccttcgge ‘agagtga agtactggat cacaatccac 720
aacccctacc tggtggectg gcacggetat ggcaccggaa tgcatgccce tggcgagaag 780
ggaaatctgg ccgecgtgta caccgtggge gacaacctga tcaaggecca cagcaaagtg 840
tggcacaact acaataccca cticcggecee/caccagaagg getggetgte tatcacactg 900
ggcagceceact ggatcgagcec taaccgcagg gagaacacca tggacatcct gaagtgecag 960
cagagcatgg tgtccgtgct gggatggirc gccaacccca ttcacggega cggecgattac 1020
cccgagggca tgaagaagaa gctgetgdge atcctgeccce tgttcagcga ggccgagaag 1080
aacgaagtgc ggggcaccgce cgatttetic gectttagcet tcggecccaa caacttcaag 1140
cccctgaata ccatggecaa gatgggcecag aatgtgtccce tgaacctgag agaggecctg 1200
aactggatca agctggagta caacdacccc cggatcctga tcgecgagaa cggetggtte 1260
accgacagcc acgtgaaaac cgaggacacc accgoecatct atatgatgaa gaacttcctg 1320
agccaggtge tgcaggetat cgggetggat gagatccggg tgttcggcta caccgectgg 1380
tcactgctgyg acggcttcga atggcaggac goctacacca tcagacgggg cctgttctac 1440
gtggacttca acagcaagca gaaagagcgg aagcccaaga gcagcgcecca ctactacaag 1500
cagatcatca gagagaatgg cttcagcctg aaagaggceca cccccgacgt gcagggecag 1560
ttcccttgtg attictet gggcgtgacc gagagcgtgc tgaagcctga aagcgtggec 1620
agcagcccce agttcaggga cccttacctg tacgtgtgga acgcecaccgg caaccggetg 1680
ctgcatagag tggaaggcgt gcggctgaaa accagacccg cccagtgcac cgacttegtg 1740
aacatcaaga aacaggtgga aatgctggcec cggatgaaag tgacccacta cagattcgec 1800
ctggactyggg ccagggtgct gcctaccgga aatctgagcg ccgtgaacag acaggccctg 1860
cgdgtactaca gatgcgtggt gtccgaggge ctgaagctgg gcatcagege catggtcacce 1920
ctgtactacc ctgcccacgc ccacctggga ctgcctgaac ctetgcetgea tgetggegge 1980
tggctgaacc cragcaccgt ggaagcecttt caggcctacg ccgggctgtg cttccaggaa 2040
ctgggcgacce Zcgtgaagcet gtggatcacc atcaacgage ccaacagact gagcgacatc 2100
gcggcaacga cacctacgge gctgeccaca atctgotggt ggetcatgec 2160
ggctgtacga cagacagtic cggccttctc agcggggage cgtgtctctg 2220
ccgattggge cgageccgec aacccttacy ccgactctca ttggagagec 2280
tcctgecagtt cgagatcget tggtttgeeg agcccctgtt caagaccgge 2340
ccgecatgag agagtatatc gccagcaage acagacgggg cctgageage 2400
ctagactgac cgaggccgag cggagactgc tgaagggaac cgtggatttc 2460
accacttcac caccagattc gtgatgcacg agcagctggce cggcagcaga 2520
accgggacat ccagtttctg caggacatca cccggctgag cagecctaca 2580

Sequencelisting_13370_11_228

taghacagcg




agactggeccg
ggcgacatgg
cggctgegga
gacaaagtgc
agattcggct
atgatcagca
aaaaacaccg
ggctgetgcet
aagcggagaa
cgggtgctga

<210> 301

tgatccctty
atatctacat
agtactacct
ggatcaaggg
tcttcaccag
gcagcggctt
agtgtaccgt
tctttagcac
agttctggaa
gctga

gggagtgcgy
caccgccagce
ggaaaagtac
ctactacgcc
cgacttcaag
ccccagegag
gtgcctgttc
cctggtgety
ggccaaaaac

71
aagctgctga
ggcatcgacy
ctgcaggaag
ttcaagctgg
gccaagagca
aacagcagct
ctggtgcaga
ctgctgtcca
ctgcagcaca

<211>
<212>
<213>

<220>
<223>

<400>
Met L
1
Phe S

Arg A

Ala v
5
Gin T
65

Phe P

Glu G
Tyr

S
1

Asp
Gly
145
Asn
Ala
Leu
Trp
Cys
225
Asn
Pro
Leu
Arg
Ile
305
H1s
Asp
Phe

Ala

val

val

1043
PRT
Mus musculus

Mouse beta klotho

301

ys Thr Gly Ala

er Ser Asp
20
Gin

Arg

la Leu Ser

35
Thr Gly

al Ser

0
yr

ro

val
70
Ser

val Ser

Lys Asn

Ser Trp Thr
100

Ser

ly

Tyr Leu
115

er Tyr Ile Leu

30

Gin

150

Ala

Ser Phe

Thr val

Leu Asp Leu

180
His Trp Leu
195
Asn

Ala Met

Gin Thr

Tyr Leu

Glu Lys
260
Lys Ala Ser
275
His Gl Gly
Thr
310

vai

Pro

Glu
Lys

Pro

Gly Ser Pro
10

Thr Arg Ser

25

val Leu Ser

40

Asp Gly Lys

Pro Ser Gln

Gly Arg Gly, ro
105

Gly val Ash Gly

120

Lys

Arg

Glu
135
Phe

Aii/t

%} Ser

val Asn, ATa Gln

' 170

val Léu Arg Asn
' 185

Pro/Leu Thr Leu
200

L.eu Phe

Leu

Ser Trp

155
Gly

Ile
Gln
Asn
val Lys T
Gly Phe

250
Thr Ala val

265
Trp His

Tyr

val
280
Leu

Lys Asn

Trp Ser Ile Thr

295

Asp Asn Met Glu Asp

315

teu Gly Trp Phe Ala
330

Lys Thr

345

val Arg

Phe Met Gly
Glu
360
Asn

Glu Gly

Asn
375

Phe Arg Pro

gatgggtgcg
accaggccct
tgctgaaggc
ccgaggaaaa
gcatccagtt
ccagatgcag
agaagccect
tcaccatctt
tcccectgaa

Met
30

Leu
ASp
Tyr
Phe
Trp
110
Arg
Asp
Leu
Tyr
1le
190
Tyr

Ala

Asp
220
yr Trp
235

Gly

Thr

Thr Gly Met

Thr val Gly

270

Tyr Asp Lys
285

Leu Gly
300

val

Ser

Ile Asn

Asn Pro Ile
Ite
350

AsSp

Ala Met

Ala
365
AsSn

Thr

Ser Thr

380

SequencelListing _13370_11_228

cagaaactac
ggaagatgac
ctacctgatc
gagcaagccc
ctacaacaag
ccagacccag

gaaaggcaag//izo
/ 3135

Ser
Leu
Lys
Asp

Gln
95
Asp

Ser

Phe Leu

Phe Pro
160
Tyr Arg
175
val Thr

Gly Gly

Thr Tyr
His
240
Ala

Ile

His
255
H1s Asn

Asn Phe

His Trp
Gln
320
Gly

Cys

His
335
Pro Glu

Phe phe

val val




Lys
385
Ile
Trp
Met
Glu
Glu
465
Phe
Tyr
Pro
Glu
Asp
545
Arg
Tyr
Thr
Ash
val
625
His
Gly
Glu
Ile
Asp
705
Trp
Ser

Asp

Trp

Met
Lys
Phe
Met
Ile
450
Trp
Asn
Lys
Asp
Ser
530
Pro
val
val
His
Leu
610
Ser
Pro
Gly
l.eu
Asn
690
Thr

His

Gln
Glu
Asp
420
Asn
val
Asp
Glu
Ile
500
Lys
Leu
Leu
Gly
Ile
580
Gln
Lys
Gly
His
Leu
660
Phe

Pro

Asn
Tyr
405
Ser
Phe
Phe
Ala
GIn

485
Ile

val
390
ASpP

TYCr

Ser Leu
Asp Pro
Ile Lys
Asn Gln
440
Tyr Thr
455
Thr Thr
Glu Arg

Asp Asnh

‘Phe Pro

520
Glu pPhe
535 .
Trp Asn

Leu Lys
Arg val

Leu Asp
600

Arg Gln

615

Leu Gly

Leu Gly
Asn Thr

Leu Gly
680

Lteu Ser

695

His Asn

Glin T‘ﬁ
As9/4fp

\Ma Glu
760

“Phe Lys
775

Lys Asn
Lys Glu
His Phe
Ser val

840
Leu Ala
Ala Asn
Tyr Tyr

Asp Lys
920

Asn
Gin
Thr
425
val
Ala
Arg
Lys
Gly
505
Cys
Thr
val
Thr
Glu
585
Trp
val
val
Leu

Ala
665

Ase/Leu val Lys Leu

Ast
/,p

/Leu

Arg
Ala
745
Arg
Thr
Glin
Ser
Thr
825
Ala
Pro
Trp
Gly
Leu

905
val

Leuy
Ile
410
Glu

Leu

Met
Met
Pro
730
Glu
Phe
Gly
Arg
Arg
810
Thr
Asp
Ser
Ile
Ile
890
Glu

Lys

72
Arg GlIn
395
Leu Ile
Asp Thr
Gln Ala
Thr Leu

460
Gly Leu
Lys Ser
Pro Leu
Phe Ser
Ser Ser

540
Gly Asn

Pro ser

Leu
605
Arg Tyr Tyr
Pr val

leu Pro Leu

5 Ala Phe Gln

685
Tyr Asn Arg

ITe Ala His
715
val Gin His

Pro Ala Asn

Leu Gln Phe
765
Asp Tyr Pro
780
Gly Leu Ser
795
Leu val Lys

Arg Phe val

Arg Asp val
845
Arg Leu Ala
860
Arg Arg Asn
875
ASp Asp Leu

Lys Tyr val

Ile Lys Gly
925

Pro
Arg
Thr
Leu
ASp
670
Trp
Thr
Ala
Gly
Pro
750
Glu
Ser
Ser
Gly
Ile
830
Glin
val
Tyr
Ala
Gln

910
Tyr

SequenceListing_13370_11_228

Ser
655
Tyr
Ile
Ser
Gln
Ala
735
Phe
ITe
val
Ser
Thr
815
His
Phe
Thr
Arg
Leu
895
Glu

Tyr

ASn
val
720
val
val
Ala
Met
val
800
val
Lys
L.ey
Pro
Asp
880
Glu
Ala

Ala




Phe Lys Leu

930
ASp

Ser Phe

945
Ser

Ser Ser

Pro Ala Glu

Pro Leu
995

Ser

Lys

Leu
1010
Ala Arg

Leu

Lys
1025
val pPhe ser

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

<220>
<223>

<400> 302

atgaagacag
gaaagaaaca
ctgtctgegt
tgggataaaa
ttccctaaaa
aagacagatg
gtcaacggca
ctggattttt
aatggaacag
tcgetggtac
acgctccagg
tatgccacat
aacccttacc
ggaaatttaa
tggcataact
gggtcccatt
cacteccatgt
cctgagttca
gtgaggggca
aacaccgtgg
attaaactgg
agctatataa
gttcttcaag
ctggatggct
tttaacagtg
atacaagaca
tgtgatttct
ccgecagttta
cgagtggaag
aaaaaacgag
tggacctcta
tataggtgtyg
cacccaaccc
aacatgaaca
gacttggtga
cgcacgagia

302
3129
DNA
MUs m

tvccgcgct

Thr Glu

Arg Ala

Glu

Lys

Lys Ser
935

Ser Ser

950

Leu
965
Thr

Gly

ASp
980
Ile phe

Ile Thr

Asn Leu

Pro
AsSp
Phe
val

Gln

Ala Glu

Cys Thr

LysS
val
Asn

Ile

73

Pro Arg

Phe
955
Ser

Glin

Arg
970

Cys Ser

985

Gly Cys
1000
phe

1015

1030

usculus

gctgtgcage
cacgctctag
ttgttctget
aacagtacgt
acttttcctg
gaagaggacc
cagacagatc
taggagtttc
tagcagcagt
ttaggaatat
aagaatatgg
actgcttcca
ttgttgcttyg
cagctgtcta
acgacaaaaa
ggatagagcc
cctetgtget
tgaagacggg
cggctgattt
tgaaaatggg
aatacgatga
agacagagga

caataaaatt,
ttgagtggcy

agcagaaaga
acggcttecc
cttggggagt

ggtgagcga
Actcccatct

/cagccaaggce

agctctggat
atgacaccta
atgataggca
gggcagaacc
agtttgagat
tgaaggaata
tcaccgegaa

Mouse beta klotho

agggtctccy
gaaaacaatg
gcgagctgtt
gagtccggta
gggcgttggg
ctcgatctgg
cactgacagt
tttttatcag
gaatgcgcaa
cgageecatt
gggctggaaa
gacctttgga ¢
gcatgggttt

daatgta
Ltcaaatc

[accacggcec

gatgaaatc
ggatgcctat
gaggaaaccc
tttgaaagag
cactgagtct
cctgtatgtg
gaaaacaaga
ggcaaaaatg
tggcaatctg
aggactgaag
cggeeteecc
cttccaggac
caccatcaat
cecgtgeagec
gtataggccg
tgccaacccc
cgectggttt
categectec

ggagagcagg

Cys
Mis His

Asn Ile Pro

Phe Ile

GIn Lys

Leu Lys

1035

gggaatgaat
tccaacaggg
accggetict
aacccaagt,
acCggagcAat
gatcggtacg
tacatcittc
ttctgaatct

cacaacctga
catcagaagg
gacaacatgg
gccaacccca
cccgagttcet
tccttcgggce
tcactcaact
ttgatttcgg
atctacatga
cgecgtgtttg
acgacccgac
aagtcctcgg
tccacgecag
gttcttaage
tggaatgtca
ccatcccagt
aaagtcaccc
tccaaagtta
ctgggegtct
ctgccactte
tacgctgagce
gagcctaaca
cacaacctga
gtccagcatg
tttgtggatt
gcagatccgc
aagaaccagc
ctggtgaagg

pPhe Phe
940

Tyr

Gly

Ser Lys

Pro Ala Cys
val
990

Leu

Phe Leu

Thr
1005
Arg Lys

Ser

Arg
1020 )
Lys Gly His

ggattrtctt
actgcaaag
ccggagacgg
agctgttect
ttcaagtgga
tctactcaca
tggaaaaaga
cctggecacy
actaccgtgc
accattggga
tgatagatct
aatattggat
tgcatgcacc
tcaaggcaca
gttggctctc
aggacgtgat
tccacgggga
ctgaggcaga
ccaacaactt
taaggcaggt
agaacggctg
tgaagaattt
gttatacggc
gagggctgtt
Ctcattacta
acatgaaggyg
ccgagtttac
ctggcaacag
gcacagatta
actaccagtt
acagacaagt
tccccatggt
tgagcagtag
tgtgcttccy
ggctgagtga
tgatcgccca
gggctgtgtc
cacactggaa
tcttcaagac
gagggctgtc
gtaccgtcga

Sequencelisting_13370_11_228

Phe
l.eu

Gly
975
Glu

Ala
Phe

Ser

cagctctgat
atctgcegtyg
gaaagcaata
ctatgacact
agggagttgg
cctgagaggt
cttgttggcet
gttgtttccc
acttctggac
tttgcetetg
cttcaacgac
tacaattcac
aggagagaag
ttcgaaagtg
catcaccttg
caactgccag
cggcgactac
gaaggaggag
caggccctca
gctgaactgg
gttcacagat
cctaaaccag
ctggactctc
ttatgtggac
caagcagatc
tcggttcece
ggtctectcec
attgctctac
tgtgagcatc
tgctctggac
gttaaggtac
gacgttgtac
ggggtggcta

ggagttgggg
catgtacaac

tgcccaggtc
gctgtcctta
ggcagccgag
tggcgactat
tagctcagtce
cttctacgca

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460




74

ctgaaccact tcactacgag gttcgtgata cacaagcagc
gcagacaggg acgtccagtt cctgcaggac atcacccgec
gctgtaacac cctggggagt gcgcaagetc cttgcgtgga
agggatatct acatcacagc caatggcatc gatgacctgg
cgaaagtact acttggagaa gtatgtccag gaggctctga
gtcaaaatca aaggctacta tgcattcaaa ctgactgaag
ggatttttca cctctgactt cagagctaag tcctctgtcec
agcagcagtg gcctccccge tgagaacaga agtcctgegt
acagactgca ccatttgctc atttctcgtyg gagaagaaac
tgcttcatct ccactctgge tgtactgcta tccatcaccg
agaaaattcc agaaagcaag gaacttacaa aatataccat
gttttcage
<210> 303
<211> 651
- <212> DNA
<213> Artificial Sequence
<220>
<223> full length FGF19 (NM_005117.2)
<400> 303
atgcggagcg ggtgtgtggt ggtccacgta tggatcctgg
gccgggegee ccctegectt ctcggacgcg gggecccacy
cccatecgee tgeggeacct gtacacctec ggcccccacy
cgcatccgty ccgacggcegt cgtggactge gegoggggec
gagatcaagg cagtcgctct gcggaccgtg gccatcaagg
ctctgcatgg gcgecgacgg caagatgcag gggetgettc
gctttcgagg aggagatccg cccagatgge tacaatgtgt
cteeceggtct ccctgageag tgccaaacag cggeagetge
ccactctete atttcctgec catgetgecc atggtece
ggccacttgg aatctgacat gttctcttcg cccctggada
gggcttgtca ccggactgga ggccgtgagg agtccgﬁgct
<210> 304
<211> 194
<212> PRT e
<213> Artificial Sequence /
<220>
<223> full length FGF19 (NP_005X08.1)
<400> 304 )
Arg Pro Leu Ala pPhe Ser As?/Aia Gly Pro His
1 5 ’ 10
Gly Asp Pro gée Arg Leu Arg His Egu Tyr Thr
Leu Ser ggr Cys phe Leu Arg Iée Arg Ala Asp
, 4
Ala ?gg Gly GIn ser AlA gés Ser Leu Leu Glu
Leu Arg Thr val Ala/Ile Lys Gly val His Ser
65 70 75
Met Gly Ala Asp ! Lys Met Gln Gly Seu Leu
. 0
Asp Cys Ala Phe/Glu Glu Glu Ile Arg Pro Asp
10 105
Arg Ser Glu His Arg Leu Pro val Ser Leu
115 120
Arg GIn Ley/Tyr Lys Asn Arg Gly Phe Leu Pro
130 135
Pro Met L&u Pro Met val Pro Glu Glu Pro Glu
145 150 155
Leu Gly Ser Asp Met Phe Ser Ser Pro Leu Glu
165 170
Pro phe Gly Leu val Thr Gly Leu Glu Ala val
180 185
Gl Lys

tgaacaccaa
taagctcgec
tccggaggaa
ctctagagga
aagcatatct
agaaatctaa
agttttacag
gtggtcagcec
cactcatctt
tttttcatca
tgaagaaagg

ccggeetlty

ggctgtccag
agagcgegea
gcgtgcacag
agtactcgga

ccgatcecga
acaagaacag
aggagcctga
ccgacagceat
ttgagaagta

val His Tyr

Ser Gly Pro
30
val val
45

Lys

Gly

Ile Ala

val Arg Tyr

GIn Tyr Ser

Gly Tyr Ash

110

Ser Ser Ala

125

Leu Ser His
140
ASp

Leu Arg

Thr Asp Ser
Pro

190

Arg Ser

Sequencelisting_13370_11_228

ccgctcagtt 2520
cagccgectg 2580
ctacagagac 2640 /4
tgatcagatc 2700//
cattgacaag 2760/
gcctagattt 2820
caagctgatc 2.,0

gctggecgtg 60
ctggggcegac 120
ctgcttectg 180
cagtttgctg 240
cgtgcggtac 300
ggaagactgt 360
gaagcaccgc 420
aggctrtectt 480
ggacctcagg 540
ggacccattt 600
a 651

Gly
15
His

Trp
Gly

Asp Cys

val Ala

Leu Cys

Glu Glu
95
val Tyr

Lys G1In

Phe Leu

His
160
Asp

Gly

Met
175

Ser Phe




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

<220>
<223>

<400> 305

atggactcgg
cttctgetgg
gggggccaag
ctggagatca
ctgcagetga
ttcctgtgec
tgcagcttce
ggcctecege
ccagcteget
ctggeccecc
cagggccgaa

<210> 306
<211> 209
<212> PRT
<213>

<220>
<223>

<400> 306
M;t Asp Ser
val Leu

305
630
DNA

Ala
Ser Ser
35

Thr

Asp
Leu Tyr
50
Glu Asp
65

teu

Gly

Gin Leu

Lys Thr Ser
His
115
Gly

Ser Leu

Glu Asp
- 130
His Leu
145
Pro

Pro
Ala

Pro Pro

Pro

Leu

acgagaccgg
gagcctgeca
tccggeageg
gggaggatgg
aagccttgaa
agcggeeaga
gggagctget
tgcacctgee
tcctgecact
agccceccga
gccecageta

Asp Glu
5
Gly Leu
20
Pro Leu

Asp ASp

Thr val
Ala
85

Phe

Lys

Arg
100
Phe Asp

Tyr

Thr
Leu
Leu
Ala
Gly
70

Leu
Leu

Pro

Artificial Sequence

A full length FGF21

gttcgagcac
ggcacacccc
gracctctac
gacggtagag
gccgggagtt
tggggccctg
tcttgaggac
agggaacaag
accaggcectg
tgtgggcetec
cgcttcctga

Artificial Sequence

A full Tength FGF21

Gly Phe

Leu Gly
GIn

40
Gln

7
ro

Gln

Gln
55
Gly

Lys

Ala
120
Gin
Pro
Pro

Gln

Ser
200

75

tcaggactgt
atccctgact
acagatgatg
ggcgctgetyg
attcaaatct
tatggatcgce
ggatacaatg
tcececacacc
ceceeeegeac
tcggaccctce

/

Glu Hi§/;er

1
Ala 92; Gln
25

Phe G1

‘G}y Gln
r Glu Ala

GIn
75
Ile

Ala Asp

Gly val
90

Arg Pro

105

Cys Ser

Asp
Phe

Ser Glu Ala

His Arg Asp
155
Gly Leu Pro

170
Pro Pro
185

Gin Gly

Asp

Arg

gggtttctgt
ccagtcctct
cccagcagac
accagagccc
tgggagtcaa
tccactttga
tttaccagtc
gggaccctgg
ccececggag

tgagcatggt

Gly Leu Trp

Ala His Pro

val Arg Gin

45

His Leu Glu
60
Ser

Pro Glu

Gln Ile Leu

Gly Ala Leu
110
Glu Leu
125

Gly

Arg

His
140
Pro

Leu

Ala Pro

Pro Ala Pro

val Gly Ser

190
Pro Ser

205

Ser
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gctggc/égt
cctgegattc
agaagcccac
cgagagtctc
gagatccagg

£ctgaggec

gaagcccac
accccgagga
acccggaatc
gggaccttcc

val
15
Ile

Ser
Pro

Arg Tyr

Ile Arg

Ser Leu

Gly val
95
Tyr Gly

Leu Leu

Pro Leu

Arg Gly
160
Pro Glu
175
Ser Asp

Tyr Ala

60

120
180
240
300
360
420
480
540
600
630




<220>

76

<223> human FGFR1c NM_023110.2 (also designated FGFR alpha-IIIc)

<400> 307

atgtggagcet
gctaggeegt
gagtccttcc
gtgcagagca
atcacagggg
tgcgtaacca
getctccect
acagataaca
atggaaaaga
agtgggacac
cacagaattg
gtgccctetg
cacacatacc
ttgecegeca
agtgacccgce
ggcccagaca
aaagagatgg
tgcttggegg
gccctggaag
tgcacaggyy
agtggtacca
atccctetge
gttcttetyg
tctgagtatg
ggcaaacccc
gacaaggaca
‘acagagaaag
cataagaata
gtggagtatg
ctggaatact
gtgtcctygcg
caccgagacc
gactttggcec
cgactgectg
agtgatgtgt
taccceggtg
aagcccagta
ccctcacaga
acctccaacc
ccegacaccec
ctgcecgagg
cgecegetga

<210> 308
<211> 822
<212> PRT
<213> Homo

<220>
<223>

<400> 308
M%t Trp Ser

Thr Leu Cys

ggaagtgcct
ccececgacctt
tggtccaccc
tcaactggct
aggaggtrgga
gcagcccectc
ccrcggagoa
Ccaaaccaaa
aattgcatgc
caaacccaac
gaggctacaa
acaagggcaa
agctggatgt
acaaaacagt
agccgceacat
acctgectta
aggtgcttca
gtaactctat
agaggccggce
ccttecteat
agaagagtga
gcagacaggt
ttcggccatc
agcttcccga
tgggagaggyg
aacccaaccg
acttgtcaga
tcatcaacct
cctccaaggg
gctacaaccc
cctaccaggt
tggcagccag
tcgcacggga
tgaagtggat
ggtctttcgg
tgcctgtgga
actgcaccaa
gacccacctt
aggagtacct
ggagctctac
agcecetgect

sapiens

cctettctgg
gcctgaacaa
cggtgacctyg
gcgggacggy
ggtgcaggac
gggcagtgac
tgatgatgat
ccgtatgecc
agtgccgget
actgcgctgg
ggtccgttat
ctacacctgc
cgtggagcgg
ggcecctgggt
ccagtggceta
tgtccagatc
cttaagaaat
cggactctcc
agtgatgacc
ctcctgeatg
cttccacage
aacagtgtct
acggetctcec
agaccctege
ctgetttggg
tgtgaccaaa
cctgatctca
gctgggggcec
caacctygcegyg
cagccacaac
ggcccgagge
gaatgtecctg
cattcaccac
ggcacccgag
ggtgctecty
ggaacttttc
cgagctgta
caagcagctrg
ggacctgtcc
gtgctcgtea
gccc9 acac

Leu
Ser
vatl
40

Arg
Gln

val

gctgtgetgg
gcccagecct
ctgcagcttc
gtgcagctyg
tccgtgeccy
accacctact
gatgatgact
gtagctccat
gccaagacag
ttgaaaaatg
gccacctgga
attgtggaga
tccecteacc
agcaacgtag
aagcacatcg
ttgaagactg
gtctcctttyg
catcactctyg
tegeecctgt
gtggggtcgg
cagatggctyg
gctgactccea
tccagtggga
tgggagctgce
caggtggtgt
gtggetgtga
gaaatggaga
tgcacgcagg
gagtacctgc
ccagaggagce
atggagtatc

gtgacagagg
atggactact

g

ttatttg

aagctgctga
atgatgatgc
gtggaagacc
atgcccctgg

ggggaggatt
ccageccage

human FGFR1¢Z NP_075598.2 (also designated

Phe Trp Ala
10

Pro Thr Leu
25
Glu

Ser Phe

Leu Arg AsSp
Glu
75

Ser

Ley Ala

Gln Asp

90

tcacagccac
ggggagcccc
gctgtcgget
cggaaagcaa
cagactccgg
tctcegtcaa
cctectrcaga
attggacatc
tgaagttcaa
gcaaagaatt
gcatcataat
atgagtacgg
ggcccatect
agttcatgtg
aggtgaatgg

ctgccatget
c¥cgggacag
tggcagaggc
agatgttgaa
tgatgaagat
atggtccctt
aggcccggag
agctctectce
tggcctccaa
acaatgtgat
ataaaaagac
accggatcta
tcactctygg
aggagggtca
gggactgctg
tggaccgcat
accagtactc
ccgtetrtcte
ttgccaatgg

FGFR al

val Leu val

Gln
30
His

Pro Glu
val
45
val

Leu

Asp Gin

60

Ser Asn Arg

val Pro Ala

Sequencelisting_13370_11_228

actctgcacc
tgtggaagtg
gcgggacgat
ccgeacccge

cctctatget A
tgtttcagay

ggagaaag-a

-agcaagatt

3/ taccaccgac

ggagtatacg
cgttctyggaa
catcatctat
caagatgaag
ggccaagagc
gaactctggg
agcaggggtc
actggtctta
tatcgggctg
gtcggacgeca
gatcgggaag
gtatgtcatc
geeeecagyy
caaggacctg
gaagtgcata
gaagatagca
aaccaacggce
caccceaccag
cggectcccca
ccgeatggac
gcatgcagtg
cgtggceettyg
ccecagettt
tcatgagecg
cggactcaaa

pha~I1Ic)

Thr Ala
15
Ala GIn

Pro Gly

Ser Ile

Thr Arg
80
Asp Ser
95




Gly
Tyr
Asp
Lys
145
Met
Lys
Asn
Arg
Lys
225
His
Leu
val
Trp
lL.eu
305
Lys
Gly
Ser
Met
Phe
385
Ser
Leu
Ser
Leu

Leu

Leu
phe
Asp
130
Pro
Glu
Cys
Gly
Tyr
210
Gly
Thr
GlIn
Glu
Leu
290
Pro
Glu
Glu
Ala
Thr

370
Leu

Tyr
Ser
115
Asp
Asn
Lys
Pro
Lys
195
Ala
Asn
TYyr
Ala
Phe
275
Lys
Tyr
Met
Tyr
Trp
355
Ser
Ite
Thr

Lys

Ala
100
val
Asp
Arg
Lys
Ser
180
Glu
Thr
Tyr
Gln
Gly
260
Met
His
val
Glu
Thr
340
[.eu
Pro
Ser
Lys

ser
420

Cys
Asn
ASpP
MetT
l.eu
165
Ser
Phe
Trp
Thr
Leu
245
Leu
cys
Ile
Glin
val
325
Cys
Thr
Leu
Cys
Lys

405
Ile

val

val
val
ser
Pro
150
His
Gly
Lys
Ser
Ccys
230
Asp

Pro

Leu
630

Thr
Ser
Ser
135
val
Ala
Thr
Pro

Iie

215

Ile
val
Ala
val
val

295
Leu

Ala
615
val

Ser
Asp
120
Ser
Ala
val
Pro
ASp
200
Ile
val
val
Asn
Tyr
280
Asn
LysS

Leu

Glu

Ser Pro
105

Ala Leu
Gluy Glu

Pro Tyr

Pro Ala.

170
Asn Pro
185
His Arg

Met Asp
Glu Asn

Glu Arg
250

Lys Thr

265

ser Asp

Gly Ser
Thr Ala

Arg Asn
330

Asn Ser

345

Ala Leu

y val Leu

Leu Ala
Leu Pro

Phe Gly
490

Pro Asn

505

Thr Glu

Met Ile
Gln Asp
Leu Arg
570
Tyt Ash
585
val Ser
Lys Lys

Glu Asp

77
Ser Gly

Pro Ser
Glu
140
Thr

Lys

Trp
155

Ala Lys

Thr
Ile
ser

Glu
235
Ser

val
Pro
Lys

Gly
315
val

114 Gly

Glu 6lu

Ile Tyr
380
Ile val
395
GIn Met

val Thr

Leu val

val
460
AsSp

Gly

Arg
475
Gln val

Arg val

Lys Asp

Gly Lys
540
Gly Pro
555
Glu Tyr

Pro Ser

Cys Ala
Ile
620
val

Cys

Asn
635

ser
Ser
125
Thr
Ser
Thr
Arg
Gly
205
val
Gly
His

Leu

His
Tyr
605
His

Met

Asp
110
Glu
Asp
Pro
val
Trp
190
Tyr

Pro

Ser

Ar

Asn
590
Gln
Arg

Lys

SequenceListing_13370_11_228

Thr
Asp
Asn
Glu

Lys
175
Leu

Lys

ser/:

Ash
Gln
AsSn

ASp
320
Ala
His
val
ala
Met Lys
400
His Lys
415
Ala Asp

Ser Arg

Tyr Glu

val Leu
480
Ala Glu
495
val Ala

Asp Leu

Asn Ile
Ile
560
Arg

val

Ala
575
Pro Glu

val Ala

ASp Leu

Ala
640

Ile




ASD
Thr
Phe
Leu
Pro
705
Lys
Trp
AsSp
Leu
Ser
785
l.eu

Gly

Phe
Thr
Asp
Leu
690
val
Pro
His
Leu
Ser
770
Ser
Pro

Gly

Gly
Asn
Arg
675
Trp
Glu
Ser
Ala
Asp
755
Met
Thr
Glu

Leu

Leu
Gly
660
Ile
Glu
Glu
Asn
val
740
Arg
Pro
Cys
Glu

Lys
820

Ala
645
Arg
Tyr
ITe
Leu
Cys
725
Pro
Ile
Leu
Ser
Pro

805
Arg

Arg
Leu
Thr
Phe
Phe
710
Thr
Ser
val
Asp
Ser
790
Cys

Arg

Asp
Pro
His
Thr
695
Lys
Asn
Gin

Ala

‘Gln

775
Gly

Leu

Ile
val
GlIn
680
Ley
Leu
Glu
Arg
Leu
760
Tyr
Glu

Pro

His
Lys
665
Ser
Gly
Leu
Leu
Pro
745
Thr
Ser
Asp

Arg

His
650
Trp
Asp
Gly
LYyS
Tyr
730
Thy
Ser
Pro
Ser

His
810

78
Ile

Met
val
Ser
Glu
715
Met
Phe
Asn
ser
val

795
Pro

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

<220> /
<223> example of extracellular region offFGFRlc

<400> 309 ?//
Met Trp Ser Trp Lys Phe Jrp Ala
5 /10

309
374
PRT
Artificial Sequence

Thr Ala

15

val

Cys Leu Leu val Leu

1

Thr
Pro
Asp
Asn
65

Ile
Gly
Tyr
ASp
Lys
145
Met
Lys
Asn
Arg

Lys
225

His Jh

Leu
Trp
L.eu
50

Trp
Thr
i.eu
Phe
Asp
130
Pro
Glu
Cys
Gly

Tyr

210 /

Cys
Gly
35

Leu
Leu
Gly
Tyr
Ser
115
Asp

Asn

Thr
20

Ala
Gln
Arg
Glu
Ala
100
val

Asp

Ala
Pro
Leu
Asp
Glu
85

cys

Asn

Arg

Pro

Thr
Pro
ITe
215
Ite
val

Ala

Ser

ASn

GIn

Ser
105
Ala
Glu
Pro
Pro
Asn
185
His
Met
Glu
Glu

Lys

Thr
ser
Arg
Ala
Asp
90

Pro
Leu
Glu
Tyr
Ala
170
Pro
Arg
Asp
Asn
Ar

250
Thr

L.ey
Phe
Asp
Glu
75

Ser
Ser
Pro
Lys
Trp
155
Ala
Thr
Ile
ser

Glu
235

g ser

val

Pro
Leu
Asp
60

Ser
val
Gly
Ser
Glu
140
Thr
Lys
Leu
Gly
val
220
Tyr
Pro

Ala

Glu
val
45

val
Asn
Pro
Ser
ser
125
Thr
ser
Thr
Arg
Gly
205
val
Gly
His

Leu

Gln
30

His
Glin
Arg
Ala
Asp
110
Glu
AsSp
Pro
val
Trp
190
Tyr
Pro
Ser
Arg

Gly

Sequencelisting_13370_11_228

Ala
Pro
Ser
Thr
ASp
95

Thr
Asp
Asn
Glu
Lys
175
Leu
Lys
Ser
Ile
Pro

255
Ser

Glin
Gly
Ile
Arg
80

Ser
Thr
Asp
Thr
Lys
160
Phe
Lys
val
Asp
Asn
240
Ile

Asn




79
260
Met

265
ser

270

Phe val Gln His

275
Lys

val Glu Pro
285

Gly

Cys LyS Tyr
280

Asn

Asp Pro

Ile
300
val

val
295
Leuy

Leu His Ile Glu Pro

290
Pro

Trp Gly Ser Lys

val Ala Gly Asn

315
Asn val
330

Ser Ile

Ile Thr
310

Leu

Leu Gln
305

Lys

Tyr Lys Thr T

val His Ser Phe Glu

325
cys

Glu Met Glu Leu Arg

Thr Ala
340

Leu

Gly Glu Tyr Leu Gly Ser

350
Pro

Asn Leu
345

Ala

Gly

Glu Leu Glu Glu

360

Ser Ala Trp Thr val Leu

355
Ser

Arg
365

mMet Thr Pro Leu Tyr

370

<210> 310
<211> 2466
<212> DNA
<213> Homo

<220>
<223> Codin
<400> 310
atggtcagcet
gceeggeect
aaataccaaa
cgctgeetgt
cccaacaata
gactccggcec
atggtgaatg
gaagattttg
aagatggaaa
gcecgggggga
gagcatcgca
gtggtcccat
aatcacacgt
ggactgccgg
tacagtgatg
tacgggeccyg
gacaaagaga
acgtgecttgg
ccagegectyg
tactgcatag
aagaacacga
cgtatccccec
aacaccccege
gcaggggtct
ctgacactgg
gtgggaattyg
gatgatgcca
attgggaaac
tatgtcatag
ccacceggga
aaggacttgg
aaatgtatic
aaaatagcag a
accaatgggc
actcatcag,x

sapiens

g sequence

ggggtegttt
ccttcagttt

tctctecaacc
tgaaagatgc
ggacagtgcet
tctatgcttg
tcacagatgc
tcagtgagaa
agcggctcca
acccaatgcc
ttggaggcta
ctgacaaggg
accacctgga
caaatgcctc
cccageecca
acgggctgec
ttgaggttct
cgggtaattc
gaagagaaaa
gggtcttctt
ccaagaagcc
tgcggagaca
tggtgaggat

ccgagtatga /2
gggagaaggt

gcaageeccy
acaaagacaa
cagagaagga
acaagagtat
ttgag-atgc

ggcttccagt
gtgatgtctyg
acccagggat
agccagcecaa
ccteccagag
caaccaatga
ctgacacaag
cttacgaacc

of human FGFR2c (NM_000141.

catctgectyg
agttgaggat
agaagtgtac
cgcecgtgatc
tattggggag
tactgccagt
catctcatcc
cagtaacaac
tgctgtgect
aaccatgcgg
caaggtacga
aaattatacc
tgttgtggag
cacagtggtc
catccagtgg
ctacctcagyg
ctatatiggg
tattgggata
ggaggitaca
aatcgcectgt
agafttcage
ggtaacagtt
yacaacacgc
cttccagag

gcccaaggag
cctttctgat
cataaatctt
ctctaaaggce
ctatgacatt
ctaccagctg
agcagccaga
cgccagagat
caagtggatg
gtcctteggg
tccegtggag
ctgcaccaac
accaacgttc
ggaatacttyg
aagttcttgt
atgcecttect

Sequencebisting. 13370_11_228

gtcgtggtca
accacattag
gtggctgegce

aggactgtdg
ggagatgatg
aagagagcac
caaca

atcaagcacg
gttctcaagg
aatgtaactt
tcctttecact
gcttcceecag
atggtggtaa
agccagcecgg
tcggctgagt
ctctcttcaa
gacccaaaat
tgctttgggc
gcggtcaccyg
ctggtgtcag
cttggagect
aacctccgag
aaccgtgttc
gccagaggea
aatgttttgg
atcaacaata
gctccagaag
gtgttaatgt
gaacttttta
gaactgtaca
aagcagttgg
gacctcagcec
tcttcaggag
cagtatccac

-

ccatggeaac
agccagaaga
aggggagtc
aggatggggt
taaagggcygc
acagtgaaac
aggatgacac
catactggac
ctgtcaagtt
acgggaagga
ggagcctcat
agaatgaata
accggcccat
tagagtttgt
tggaaaagaa
ccgeeggtgt
ttgaggacgc
ctgcatggtt
actacctgga
cagtcatcct
ctgtgcacaa
ccagetectce
cggcagacac
gggagtttcc
aagtggtcat
tggcecgtgaa
agatggagat
gcacacagga
aatacctccyg
ctgaggagca
tggagtactt
taacagaaaa
tagactatta
ccctgtrtga
gggagatctt
agctgctgaa
tgatgatgag
tagaagactt
aacctctcga
atgattctgt
acataaacgg

cttgtccctyg
gccaccaacc
gctagaggtg
gcacttgggg
cacgcctaga
ttggtacttc
cgatggtygcg
caacacagaa
tecgetgeeca
gtttaagcag
tatggaaagt
cgggtccatc
cctccaagec
ctgcaaggtt
cggcagtaaa
taacaccacy
tggggaatat
gacagttctyg
gatagccatt
gtgccgaatg
gctgaccaaa
catgaactcc
ccccatgety
aagagataag
ggcggaagca
gatgttgaaa
gatgaagatg
tgggcctcte
agcccggagg
gatgaccttc
ggcttcccaa
caatgtgatg
caaaaagacc
tagagtatac
cactttaggg
ggaaggacac
ggactgttgg
ggatcgaatt
acagtattca
tttttcteca
cagtgttaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2466




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

<220>

<223>
<400>

311
800
PRT
Homo sapiens

Arg Pro Ser

1

Pro Pro Thr

Pro
Ile
val
65

Ser
Trp
Glu
Asn
Leu
145
Gly
Phe
Trp
Thr
Leu
225
l.eu
Cys
val
Lys
val
305
cys
Thr
Asp
Cys
Lys
385
ITe
Met

Thr

Glu

Gly
Ser
50

i.eu
Gly
Tyr
Asp
Lys
130
His
Gly
Lys
Ser
Cys
210
ASD
Pro
Lys
Glu
val
290
Leu
Leu
val
Tyr
Met
370
Pro
Pro

Asn

Glu
35

Trp
Ile
Leu
Phe
Asp
115
Arg
Ala
Asn
Glin
Leu
195
val
val
Ala
val
Lys
275
Leu
Tyr
Ala

Leu

Phe Sgr Leu val Glu Asp Thr

LysS
20

Ser
Thr
Gly
Tyr
Met
100
Thr
Ala
val
Pro
Glu
180
Ile
val
val
Asn
Tyr
260
Asn
LysS
Ile
Gly
Pro

340
Glu

Tyr
Leu
Lys
Glu
Ala
85

val
AsSp
Pro
Pro
Met
165
H1s
Met
Glu
Glu
Ala
245
Ser
Gly
Ala
Arg
Asn

325
Al

Thr
Ser
Arg
405
Thr
Pro

Trp

human FGFR2c (NP_000132.3)
311

Gln
Glu
ASD
Tyr
70

Cys
Asn
Gly
Tyr
Ala
150
Pro
Arg
Glu
Asn
Arg
230
Ser
Asp

Ser

80

10
ITe ser Gln Pro
25
val Arg Cys Leu
40

ggy val His Leu
Leu GIn Ile Lys

Thr Ala ser Arg

val Thr Asp Ala
105
Ala Glu Asp Phe
120
Trp Thr Asn Thr
135
Ala Asn Thr val

Thr Met Arg Trp
170
Ile Gly Gly Tyr ,
185 ~ /
Ser val val Pro Ser
200
Glu Tyr GT{fSer Ile

Ser Pro/zjg Arg Pro

/ 235
Thr val al Gly Gly

250
Ala G¥n Pro His Ile
' 265
Lys/Tyr Gly Pro Asp
£ 280
'9% val Asn Thr Thr
val Thr Phe Glu Asp
315
Ile Gly Ile Ser phe
330
Gly Arg Glu Lys Glu
345
Ile Tyr Cys Ile Gly
360
Ile Leu Cys Arg Met
375
Gln Pro Ala val His
395
val Thr val Ser Ala
410
Leu val Arg ITe Thr
425
Leu Ala Gly val ser
440
Phe Pro Arg Asp Lys
455

Gly
ASp
300
Ala
His
Ile
val
Lys
380
Lys
Glu
Thr
Glu

Leu
460

Thr
Phe
365
Asn
Leu
Ser
Arg
Tyr

445
Thr

Thr

Gin
Glu
Ile
270
Pro
Glu
Glu
Ala
Ala
350
Leu
Thr
Thr
ser
L.eu
430
Glu

Leu

Sequencelisting_13370_11_228

Phe
255
Lys
Tyr
Ile
Tyr
Trp
335
Ser
Ile
Thr
Lys
Ser
415
Ser
Leu

Gly

Gly
240
val
His
Leu
Glu
Thr
320
Leu
Pro
Ala
Lys
Arg
400
Ser
Ser
Pro

Lys




Pro
465
Gly
Met
Glu
Leu
Tyr
545
Pro
Met
Met
Arg
Gly
625
Asn
Arg
Trp
Glu
Ala
705
Ala
Asp
Gln
Cys

Glu
785

Leu
Ile
Leu
Met
ieu
530
Ala
Gly
Thr
Glu
Asn
610
l.eu
Gly
val
Glu
Glu
690
Ash
val
Arg
Pro
Ser

770
Pro

Gly
Asp
Lys
Glu
515
Gly
Ser
Met
Phe
Tyr
595
val
Ala
Arg
Tyr
Ile
675
Leu
cys
Pro
Ile
Leu
755
Ser

Cys

Glu
Lys
Asp
500
Met
Ala
Lys
Glu
Lys
580
lL.eu
Leu
Arg
Leu
Thr
660
pPhe
Phe
Thr
Ser
Leu
740
Glu
Gly

Leu

Gly
ASp
485
Asp
Met
Cys
Gly
Tyr
565
Asp
Ala
val
Asp
Pro
645
His
Thr
Lys
Asn
Gin
725
Thr
Gln
Asp

Pro

Ccys
470
Lys
Ala
Lys
Thr
Asn
550
Ser
Leu
Ser
Thr
Ile
630
va'l
Gln
Leu
Leu
Glu
710
Arg
Leu
Tyr
Asp

Gin
790

Phe
Pro
Thr
Met
Gin
535
Leu
Tyr
val
Gln
Glu
615
Asn
Lys
ser
Gly
Leu
695
teu
Pro
Thr
Ser
Ser

775
Tyr

Gly
Lys
Glu
Ile
520
Asp
Arg
Asp
Ser
Lys
600
Asn
Asn
Trp
Asp
Gly
680
Lys
Tyr
Thr
Thr
Pro
760
val

Pro

Gln
Glu
Lys
505
Gly
Gly
Glu
Ile
Cys
585
Ccys
ASh
Ile
Met
val
665
Ser
Glu
Met
Phe
Ash

745 /
SeC/Tyr Pro

;yé Ser Pro

His Ile Asn
795

Leu
Thr
765
Pro

Ser

Asp
750
Arg

Met

val

<210> 312

<211> 2421

<212> DNA

<213> Homo sapiens

<220>
<223> human FGFR3c (

<400> 312
atgggcgece
tcecteggagt
ccagagceccg
tgtceceege
ctggtgceect
cacgaggact ¢
ttcagtgtge gggtgacaga
gctgaggacy/ caggtgtgga
aagaagctgl tggccgtgcec
aacceccagtc cctecatctce
attggaggca tcaagctgcy
tcggaglygcyg gcaactacac
tacaggctgg acgtgcetgga
gccglaccaga cggeggtget
gcgrageecc

1000142 . 4)

60

120
180
240
300
360
420
480
540
600
660
720
780
840
900

ctgectgege cctcgegete
ggagcagegce
gcagttggtc
tcecatggyg
cctggtgggg
cagctgecgy
cgctecatce
cacaggggcec
ggccgeeaac
ctggctgaag
gcatcagcag
ctgegtegty
gcgetecceg

tggccategt
gagcggcaga
gggatgctgt
gggtcaagga
tgcaggtgct
cgcagegegt
acgaagacgg
cacggcccga
tccgetgece
agttccgcegg
tcatggaaag
ttggcagecat
tcctgcagge

tgcgtggecg
gtcgtggggce
ttcggcageg
ccecactgtcet
ccecageggce
cagcggcetcea
tcgggagatg
ccttactgga
accgtccget
aacggcaggyg
tggagcctgg
gagaacaagt
caccggececa
gggcagcgac gtggagttcc actgcaaggt
gctcaagcac gtggaggtga atggcagcaa

SequencelListing._13370_11_228

ggceggegcec
agtcccggyc
ggagctgagc
tggcacaggg
gaatgcctcec
actgtgccac
ggaggacgag
gcggatggac
agccgcetgge
cgagcaccgce
cgtggtgecc
ccggcagacyg
ggggctgecy
gtacagtgac
ggtgggcecy

cagga

acatccagtg




gacggcacac
Ctagaggttc
gcgggcaatt
gaggagctgg
gtgggcttct
cccececaaga
cgacaggtgt
gcaaggctgt
gcecgacccca
ggctgettcg
aagcctgtca
gacctggtgt
ctgctgggcy
ggtaacctgce
acctgcaagc
gtggcecggy
cgcaatgtgc
gacgtgcaca
atggcgectg
ggggtecctgc
gaggagctct
cacgacctgt
ttcaagcagc
ctggacctgr
agctectcag

agtgggggcet

<210> 313
<211> 784
<212> PRT
<213> Homo

<220>
<223>

<400> 313
G}u sSer Leu

Pro Gly Pro

va’l
35
val

Asp Ala
Thr
50
Leu

Pro
val val
65

Asp Sser

Cys His

Glu Asp

Pro Tyr
130
Pro Ala
145
Thr pPro
His

Met

Gy
/180
r val

ccracgrtac
tctecttgea
ctattgggtt
tggaggctga
tcctgtteat
aaggcectggg
ccctggagtc
cctcagggoa
aatgggagct
gccaggtggt
ccgtageegt
ctgagatgga
cctgcacgea
gggagtttct
cgcceccgagga
gcatggagta
tggtgaccga
acctcgacta
aggecttgtt
tctgggagat
tcaagetgcet
acatgatcat
tggtggagga
cggcgecttt
gggacgactc
cgcggacgtg

sapiens

Gly T?r 61

Glu Gl
20
Glu

Pro

Leu Se

Trp Ly
Gl
70
Se

Gly
Ala
Ser
100
Glu
Thr

Asn

Phe
Pro

val Leu

245

cgtgctcaag
caacgtcacc
ttctcatcac
cgaggcggyc
cctggtggty
ctcccccace
caacgegtcce
gggccccacg
gtctegggec
catggcggag
gaagatgctg
gatgatgaag
gggcgggecc
gcgggegcgyg
gcagctcacc
cttggectec
ggacaacgtg
ctacaagaag
tgaccgagtc
cttcacgctg
gaaggagggc
gcgggagtgc
cctggaccgt
cgagcagtac
cgtgtttgcec
a

human FGFR3c (NP_000133.1)

u Gin Arg

y Gln

r Cys

s Asp

55

Arg/ Leu
gs Arg

“val

n

r

Ala
Glu
135
Arg
Leu
LYyS
Ser
Ile
215
Pro

Ser Asp

82
acggcggycy
tttgaggacg
tctgegtgge
agtgtgtatg
gcggctgtga
gtgcacaaga
atgagctcca
ctggccaaty
cggctgaccc
gccatcggea
aaagacgatg
atgatcggga
ctgtacgtgc
cggceeeegy
ttcaaggacc
cagaagtgca
atgaagatcg
acaaccaacg
tacactcacc
gggggctecc
caccgcatgg
tggcatgecy
gtccttracceg
tcecegygtg
cacgacctge

ctaacaccac
ccggggagta
tggtrggtgct
caggcatcct
cgectctgccy
tctceegett
acacaccact
tctecgaget
tgggcaagcc
ttgacaagga
ccactgacaa
aacacaaaaa
tggtggagta
gcctggacta
tggtgtectyg
tccacaggga
cagacttcgg
gccggcetgcec
agagtgacgt
cgtaccccg

acaagcecge
cgecctegca
tgacgtegcac
gccaggacac
tgccgecgge

/
/

/

val val Gly
/10

GIn Leu

Pro Gly

Gly Leu

val Leu
75
Arg Leu
90
Ala Pro

Thr Gly

ASp LyS

Pro
155
Arg

cys

Gly
170
g His Gln

Gly Asn

Thr Tyr
Ala
235
Phe

Leu GIn

Glu
250

val

Arg Ala Ala

val Phe Gly

30

Gly Gly Pro
45

val Pro

60

Asn

Ser

Ala Ser

Thr GIn Arg

Ser Gly
110
Thr

Ser

val Asp

125

Lys Leu Leu

140

Ala Ala Gly

Glu Phe Arg

GIn Ser
190

Cys

Trp

Thr
205
l.eu

Tyr

Thr
220
Gly

Asp

Leu Pro

His Cys Lys

Sequencelisting_13370_11_228

cgacaaggag
cacctgcctg
gccagccgag
cagctacggy
cctgcgeagce
ccecgetcaag
ggtgcgeatc
cgagctgect

ccttggggag}/

cgcggcgaag
ctecticgac
tgcctaccag
cctggetgec
gerggceccgg

gtgaagtgg
Ltggteccttt

catccctygtyg

caactgcaca
gaggcccacc
cgacgagtac
cceccagetec
cccacccage

Glu val
15
Ser Gly

Met Gly

Glu Arg
Glu
80
Leu

His

val
95
ASp Asp

Gly Ala

Ala val
Pro
160
Glu

Asn

Gly
175
Leu val

val val

val Leu

Ala Asn
240
val Tyr
255




Ser
Gly
Thr
His
305
Asn
Ala
Gly
Ala
Gly
385
val
Arg
Ser
Arg
val
465
val
Leu
His
Leu
Leu
545
Lys
Tyr
His
Met
Tyr

625
Pro

Asp
Ser
Ala
290
Asn
ser
Glu
Ile
Ala

370
Ser

Ala
Lys
275
Gly
val
ite
Glu
Leu
355
val
Pro
Leu
Ala
l.eu
435
Thr
Ala
val
ASp
Asn
515
val
Ala
Pro
vatl
Asp
595
Ile
Lys

Ala

Gln
260
val
Ala
Thr
Gly
Glu
340
ser
Thr
Thr
Glu
Arg
420
Glu
Leu
Glu
Ala
Leu
500
Ile
.eu
Arg
Glu
Ala
580
L.eu
Ala
LyS

Leu

Pro
Gly
Ash
Phe
Phe
325
Leu
Tyr
Leu
val
Ser
405
Leu
Leu
Gly
Ala
val
485
val
Ile
val
Arg
Glu
565
Arg
Ala
Asp
Thr

Phe
645

His
Pro
Thr
Glu
310
Ser
val
Gly
cys
His
390
Asn
Ser
Pro
Lys
Ile
470
Lys
Ser
Ash
Glu
Pro

550
Gln

Ite
Asp
Thr
295
Asp
His
Glu
val

Arg

375

Lys
Ala
Ser
Ala
Pro
455
Gly
Met
Glu
Leu
Tyr
535
Pro
Leu
Met

Arg

GIn Trp Leu
265

Gly Thr Pro

280

Asp Lys Glu

Ala Gly Glu

His Ser Ala
330
Ala Asp Glu
345
Gly Phe Phe
360
Leu Arg Ser

Ile Ser Arg

Ser Met Ser
N 410
Gly Glu Gly
425
Asp Pro Lys

440
Leu Gly Glu

Ile Asp Lys

Leu Lys Asp
490

Met Glu Met

505

Leu Gly Al
520 ;
Ala Ala LyS
Gl LeuJﬁg
y ,/ P
Thr Phie %%8
GTU/%yr Leu

/585
gﬁé val Leu
00

g1y/Leu Ala Arg

n

/ Arg

Trp
Glu
Ala
695
Ala
Asp
Ala
Ser

Ala
775

Gly Arg Leu

val Tyr Thr
650
Glu Ile Phe
665
Glu lLeu Phe
680
Asn Cys Thr

Ala Pro Ser

Arg val Leu
730
Pro Phe Glu
745
Ser Ser Gly
760
Pro Pro Ser

83
Lys

Tyr
Leu
Tyr
315
Trp
Ala
Leu
Pro
Phe
395
Ser

Pro

Asp
475

Asp
Me;

a Cys
/ Y

Gly
Tyr
555
Asp
Ala
val
Asp
Pro
635
His
Thr
Lys
His
Glin
715
Thr
Gln
ASp

Ser

His
val
Glu

300
Thr

Leu

Leu
Leu
ASD
700
Arg
val
Tyr
Asp

Gly
780

ser

ser
765
Gly

Glu
270
val

Leu

val
Leu
Ser
Ala
Leu
335
Tyr
val

Gly/l

Leu

415

Pro
750
val

Ser

Sequencelisting_13370.11_228

Asn
Arg
Glin
Lys
LYyS
495
Gly
Gly
Glu
Thr
Cys
575
Cys
Asn
Leu
Met
val
655
Ser
Glu
Met
Phe
Thr
735
Gly
Phe

Arg

Ile
Lys
720
Asp
Gly
Ala

Thr




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

<220>
<223>

<400> 314
atgcggcetge
tcectggagg
caagagcagg
gagcgtggty
ggctggaggg
tgcctgygcac
ttgacctcca
agttaccccc
gcagtacctyg
accatcegct
cggcetgegcec
acatacacct
gtgctggage
gcegtggtgg
atccagtggc
tatgtgcaag
cggaacgtgt
ctctectacc
gcagcgececg
gctgtgcetcc
cgccegeccy
gagtcaggct
agcggceccecyg
gagttcccec
gtagtacgtyg
gccgtcaaga
atggaggtoa
acccaggaag
ttecctgeyygy
gaggggccgce
cagtatctgg
actgaggaca
gactactata
ttgtttgacc
gagatcttca
ctgctgeggg
ctgatgcgty
gaggcgcetgg
ttcggaccct
gtcttcagcec
cagacatga

<210> 315
<211> 781
<212> PRT
<213> Homo

<220>
<223>

<400>

314
2409
DNA
Homo

315

1 y
Leu Glu g

Leu Glu Al

sapiens

tgctggecect
cctctgagga
agctgacagt
gccactggta
gccgectaga
gaggctccat
gcaacgatga
agcaagcacc
cggggaacac
ggcttaagga
atcagcactg
gcctggtaga
ggtccccgea
gcagcgacgt
tgaagcacat
tcctaaagac
cagccgagga
agtctgectg
aggccaggta
tgctgetgge
ccactgtgca
cttecggcaa
ccttgctege
gggacaggct
cagaggccett
tgctcaaaga
tgaagctgat
ggcccctgta
cceggegece
tctecttcecc
agtcccggaa
atgtgatgaa
agaaaaccag
gggtgtacac
cccteggygy
agggacatcg
agtgctggea
acaaggtcct
attcccectce
acgaccccct

sapiens

20

human FGFR4 (NM_002011.4)

gttgggggtrc
agtggagcett
agcecttggg
caaggagggce
gattgccagce
gatcgtectg
tgaggacccc
ctactggaca
cgtcaagttc
tggacaggcc
gagtctegtyg
gaacgctgtg
ccggeccatc
ggagctgctg
cgtcatcaac
tgcagacatc
cgcaggegag
gctcacggtg
tacggacatc
cgggctgtat
gaagctctcce
gtcaagctca
cggcctegty
ggtgcttggy
tggcatggac
caacgcctct
cggccgacac
cgtgatcgtg
cceaggececce
agtcctggtc
gtgtatccac

caacggccge
acaccagagt
ctcceehgtat
gatggaccga
cgcagegecc
gctggecgtc
tggtggggac
gccattggga

human F&FR4 (NP_002002.3)

84

ctgctgagtg
gagcectgec
cagcctgtge
agtcgcctyg
ttcctacctg
cagaatctca
aagtcccata
cacceccage
cgctgtecag
tttcatgggg
atggagagcg
ggcagcatcc
ctgcaggeceg
tgcaaggtgt
ggcagcagct
aatagctcag
tacacctgcc
ctgccagagg
atcctgtacg
cgagggcagg
cgctteect
tcectggta
agtctag

aagcccctag
cctgeglggce
gacaaggacc
aagaacatca
gagtgcgecg
gacctcagec

C

‘cgggacctgg

tttgggetyg
ctgcctgtga
gacgtgtggt
cctggceatcc
cccccacact
tcccagagge
tctgaggagt
gccageagea
tcecagetect

Ser Glu Glu val Glu Leu Glu Pro
5

1
GIn Glu GIn Glu Leu ;hr val Ala
5

Cys Gly Arg Ala 2éu Arg Gly Gly

Leu Ala Pro é;a Gly Arg val Arg

tgcctgggec
tggctcccag
gtctgtgetg
cacctgctgg
aggatgctgg
ccttgattac
gggacccecte
gcarggagaa
ctgcaggcaa
agaaccgcat
tggtgccct

gctataacys

cgtcgggetce
gctccacgg

‘tggcccgaca

gaggcgtgeg
tacctctecga
gcgagggcty
ctgaccaagc
tggccgacct
tcaacctget
ccaagggaaa
ccgacggtec
accaggtgge
ctgeccgcaa
ccegeggegt
agtggatggc
cttttgggat
cggtggagga
gccccccaga
ctaccttcaa
acctcgacct
cctgetecte
tceecttegg

‘ggaccgegyc

cctgctagat
caacaccaca
ccageccecac
cggtttccce
cctgtacctg
ttccategge
atggaccgca
cctggecttg
ccggeaccec
gttctececty
tctetectec
cccactatgyg
ctttggecag
cagcactgtg
ggtctcggag
tggtgtctgc
cctgegggag
tcggageagt
ccgaggcatg
tgtgctggtg
ccaccacatt
gcccgaggec
cctgctatgyg
gctgttetcg
gctgtacggg
gcagctggtyg
ccgcetgacc
cagcgattct

gtctggggtg

Cys Leu Ala Pro Ser

15

Leu Gly GIn Pro val
30

His Trp Tyr Lys Glu
45

Gly Trp Arg Gly Arg
60

SequenceListing_13370_11_228




Leu
65

Leu
Gly
Arg
Thr
Asn
145
Ile
Gly
val
val
Pro
225
val
Gln
Phe
Ite
Glu
305
Ser
Trp
Ala
Tyr
val
385
Ser
Leu
Leu
Gly
Ala
465
val
val
Ile
val
Arg
545
Gly

Arg

Ala g

Glu
Ala
ASD
Asp
His
130
Thr
Arg
Gly
val
Gly
210
His
val
Pro
Gly
Asn
290
AsSp
Tyr
Thr
Ser
Arg
370
GlIn
Gly

Ser

Ile
Arg
Ser
Pro
115
Pro
val
Trp
Ile
Pro
195
ser
Arg
Gly
His
Ala
275
ser

Ala

595

Ala
Gly
Leu
100
Ser
GIn
LysS
Leu
Arg
180
Ser
Ile
Pro
Ser
Ile
260
AsSp
Ser
Gly
Ser
Ala
340
Ser
Gln

Leu

ser
Ser
Thr
Ash
Arg
Phe
Lys
165
Leu
Asp
Arg
Ile
Asp

245
GIn

Ley
ITe
Ser
His
Glu
135
Cys
Gly

His

h]y

Asnh
215
Gln
Glu
Leu
Pro
Glu

295
Thr

val

Pro Glu
val Leu

Asn Asp
105

Ser Tyr

120

Lys Lys

Pro Ala
Gln Ala
Gln His
185
Thr Tyr
200
Tyr Leu
Ala Gly
Leu Leu
Lys His
265
Tyr val
280
val Leu
Cys Leu
Thr val

Ala Arg
345

Ala VaI/Leu

Pro/Leu
Sgr Ser
Leu Leu
425
Glu Phe

440
Cys Phe

Arg Pro

Ala Ser

- Lys Leu

505
Thr GIn
520
Asn Leu

Ser Pro
Leu val
Ser Arg

585

Thr Glu
600

85
Asp Ala
75
Asn

Gly

Gln
30
Asp

Leu

Glu Asp

Pro Gln GlIn
Ala
140

Asn

Leu His

Ala Gly
155
Phe His
170

Trp

Gly

Ser Leu

Thr Cys Leu
val
220

Ala

Leu Asp

Leu Pro
235 .
Cys Lys val
250

ITe val

GlIn val

Tyr Arg
300
Ala AsSh

Leu Glu

i;?
T

Asp
Leu
His Arg
380
Ala Arg Gin
Ser val
410
Ala Leu

Pro ASp
val
460
Ala

Gly

GlIn
475
LYyS

Asp

ASp
490
Ile

Asp

Gly Arg

Glu Gly pPro
Phe
540

Pro

Arg Glu

Asp Gly

555
Cys

Ser Ala

570
LysS

Cys Ile

Asp Asn val

l.eu
525
Leu
Arg
Tyr
His

Met
605

‘Ser

Gly
270
Thr
val
Ile
ASp
Ile
350
Ala
Pro
Ser
Gly
ser
430
Leu
Arg
Thr
Ala
Lys
510
Tyr
Arg
Ser
GIn
Arg

580
Lys

Sequencelisting_13370_11_228

335
Leu

Gly
Ala
Leu
val
415
Leu
val
Ala
val
Asp
495
Asn
val
Ala
Ser
val
575
Asp

Ile

Leu
320
Thr
Tyr
Leu
Thr
Glu
400
Arg
Asp
Leu
Glu
Ala
480
Leu
Ile
Ile
Arg
Glu
560
Ala
Leu

Ala




86
Asp Phe Gly Leu Ala Arg Gly val His His Ile Asp
610 615 620
Thr Ser Asn Gly Arg Leu Pro val Lys Trp Met Ala
625 630 635
Phe Asp Arg val Tyr Thr His Gln Ser Asp val Trp
645 650
Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly Ser pro
660 665
Pro val Glu Glu Leu Phe Ser Leu Leu Arg Glu Gly
675 680
Arg Pro Pro His Cys Pro Pro Glu Leu Tyr Gly Leu
690 695 700
Trp His Ala Ala Pro Ser Gin Arg Pro Thr Phe Lys
705 710 715
Ala Leu Asp Lys val Leu Leu Ala val Ser Glu Glu
725 . 730
Arg Leu Thr Phe Gly Pro Tyr Ser Pro Ser Gly Gly
740 745
Thr Cys Ser Ser Ser Asp Ser val Phe Ser His Asp
755 760
Gly Ser Ser Ser Phe Pro Phe Gly Ser Gly val Gin
770 775 780

<210> 316
<211> 330
<212> PRT
<213> Artificial Sequence

<220>
<223> human IgGl Fc with two amino acid chénges to alanine

<400> 316 g

Aia Ser Thr Lys Ggy Pro Ser val Phe irg/Leu Ala Pro Ser igr Lys
Ser Thr Sser g%y Gly Thr Ala Ala Egu/gﬁy Cys Leu val é%s AsSp Tyr
Phe Pro Glu pPro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
Gly val 3?5 Thr Phe Pro Ala 321/Leu Gln ser %gr é%y Leu Tyr Ser
Leu Ser Ser val val Thr val prd Ser Ser Ser Leu Gly Thr GIn Thr

65 70 75 80
Tyr Ile Cys Asn gg] Asn His Lys Pro Sgr Asn Thr Lys val égp Lys
Lys val Glu Pro Lys Ser Cyé Asp Lys Thr His Thr Cys Pro Pro Cys
100 , 105 110
Pro Ala Pro Ala Leu 1y Gly Pro Ser val phe Leu Phe Pro Pro
115 120 125
Lys Pro Lys Asp Thr Ile Ser Arg Thr gzg Glu val Thr Cys
Glu Asp Pro Glu val Lys Phe Asn Trp
155 160
val His Asn Ala Lys Thr Lys Pro Arg Glu
. 170 175
Tyr Arg val val Ser val Leu Thr val Leu
185 190
Gly Lys Glu Tyr Lys Cys Lys val Ser Asn
200 205
ITe Glu Lys Thr Ile Ser Lys Ala Lys Gly
215 220
val Tyr Thr Leu Pro Pro Ser Arg Glu Glu
235 240
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr
250 255
Glu Trp Glu Ser Asn Gly GIn Pro Glu Asn
265 270
Pro val Leu Asp Ser Asp Gly Ser Phe Phe

Sequencelisting_13370_11_228

val




275

280

Leu Tyr Ser Lys bLeu Thr val Asp Lys
295

290

val pPhe Ser Cys Ser val Met His Glu

305

310

Gln Lys Ser Leu Ser Leu Ser Pro Gly

325

<210> 317
<211> 450
<212> PRT

<213> Artvificial Sequence

<220>

<223> Humanized 5H23-vH3-human IgGl

<400> 317

G}n val GIn Leu G;n
Ser val Lys 581 Ser
ITe Asn Trp val
35

Ile

Asp

Gly Trp Pro

50
Gly

Tyr

Lys Ala Thr
65

Met

Lys

Glu Leu Ser

85
Tyr

Ser

Ala Arg Ser Asp

100

Gly Thr teu val Thr

115
Phe Pro Leu Ala
130

Gly

Pro

Leu val
145

Trp

Cys Leu
Ala
165
Gly

Asn Ser

Leu GIn Ser
Ser
195

Asn

Ser Ser Gly

Pro Ser
210
Thr

Lys
Lys His
225
Pro

cys

Ser val Leu

245
ser Arg Thr Glu
Glu
275

Lys

Asp Pro
Ala
290
val

AsSn

val
305
Glu

ser

Tyr

LysS

Gln
Cys
Arg
Gly
Ile
70

L.eu
Tyr
val
Ser
Lys
150
Leu
Leu

Thr

Pro
Thr
310
val
Ala
Arg
Gly

Pro
390

Ser Gly
Lys Ala

GIn Ala
40

Asp Gly

55

Thr Arg

Arg Ser

Gly Ser

ser Ser
120

ser Lys

135

ASp Tyr

Thr Ser

Pro Pro
Thr Cys

Asn Trp
280

Arg Glu

295

val Leu

ser Asn
Lys Gly

Glu Glu
360

Phe Tyr

375

Glu Ash

Ala
Ser
25

Pro
Ser
Asp

Glu

Arg
105
Ala

87
285

Ser Arg Trp Gin GIn Gly Asn

300

Ala Leu His Asn His Tyr Thr

315
Lys
330

(E233A)(L235A)

Lys Lys

val

Phe
val

val
205
Lys
Leu
Pro Thr
250
val val
val

285
Ser

val Gly

Gln Asn
300
Trp

Glin Leu

Ala Ala
330

Pro

Pro

Glu Pro
Gln
365
Ala

Thr Asn

Ile
380
The Thr

Ser Asp

Tyr Lys

395

Pro
Thr
190
Asn
Ser
Ala
Leu
Ser
270
Glu
Thr
Asn
Ile

335
val

Pro

Gln
350
val ser

val Glu

Pro Pro

SequencelListing._13370_11_228

320

Ala
Tyr
Ile
Phe
Tyr
80

Cys
Gln
val
Ala
Ser
160
val
Pro
Lys
Asp
Gly
240
Ile
Glu
His
Arg
Lys
320
Glu
Tyr
Leu
Trp

val
400




88

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr
405 410

Lys Ser Arg Trp GIn Gin Gly Asn val Phe Ser Cys Ser val
420 425 430
Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu
435 440 445
Gly Lys
450
<210> 318
<211> 107
<212> PRT
<213> Homo sapiens
<220> .
<223> Human kappa constant region of Tight chain
<400> 318
Azg Thr val ala Aga Pro Ser val Phe ige Phe Pro Pro S
GIln Leu Lys Ser Gly Thr Ala Ser gg? val Cys Leu Leu Asn
20
Tyr Pro ggg Glu Ala Lys val ggn Trp Lys val Ala
Ser géy Asn Ser GIn Glu ggr val Thr Glu Lys
Egr Tyr Ser Leu Ser §8r Thr teu Thr Leu Asp
Lys His Lys val ggr Ala Cys Glu val ggr Leu
Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cj
100 105 /£
/
<210> 319 ///
<211> 218 /
<212> PRT //
<213> Artificial Sequence /
<220>

<223> hgmqnized SH23~VL2—hUTj;/kappa constant region of
chain

<400> 319

Asp Ile val Thr
1 5

Glu Arg Ala Ile

Ser Ala
10

Ser

ASp Leu val Ser

Ala val
25

Gln

Ser
30
Gin

Lys Ser

val Gln Pro
35

Leu

Gly Gly
45

Gly

Lys

Leu Glu Sser val

60
Thr

Lys Tyr

Thr Phe Thr
75

Tyr

Arg
65
Ser

Ser Asp L.eu

Gln Ala val Tyr Gln His

90
Thr

Cys

Ile
110
Asp

ASp Thr Gly Gly Leu Glu

105
Ile

Lys
Phe Ser
125
Asn

Phe Pro
120

val

Thr Pro

val Leu Ash
140

Asn

Leu Cys Leu

Trp Lys val Asp Ala Leu

155
Gln Asp
170

Leu Thr Leu Ser Lys Ala Asp Tyr
Sequencelisting_13370_11.228

Thr Glu Ser Lys Asp

" ASp Glu

15

Asn Phe

Leu Gln
Asp ser
Glu

80
Ser

Tyr

Ser
95

Tight

Leu Gly

Thr Ser

Pro Pro

Pro Asp

Ite Ser
, 80
Ser Arg
95
Lys Arg

Glu GlIn

Phe Tyr

Gln Ser
160
Ser Thr
175

Glu Lys




89

) 180 185 190
His Lys val Tyr Ala cys Glu val Thr His GIn Gly Leu Ser Ser Pro
195 200 205
val Thr Lys Ser Phe Asn Arg Gly Glu Cys
210 215
<210> 320
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> VH7
<400> 320 .
G1In val GIn Leu val GIn Ser Gly Ala Eéu
1 5
ser val Lys val Ser Cys Lys Ala ggr Gly
20 .
Asp Ile Asn Trp val Arg Gln an Pro Gly
35
Gly ggp Ile Tyr Pro Gly égp Gly ser Thr
%gs Gly Arg Ala Thr Lgu Thr Ala Asp Lys
7
Met Glu Leu Ser Ser Leu Arg Ser Glu Sgp
85
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser
100 105
Gly Thr Leu val Thr val Ser Ser
115 120
<210> 321 /f/
<211> 120 )
<212> PRT /
<213> Artificial Sequence f/
<220> //
<223> VH8 /
<400> 321
Gln val GIn Leu val GIn Serfﬁiy Ala Glu val Lys Lys Pro Gly Ser
1 ' 10 15
Ser val Lys %gr Gly Tyr Thr Phe ggr ser Tyr
Asp Ile Asn Pro Gly Gin Gly kgu Glu Trp 1le
35
Gly Trp Ile Ser Thr Lys ggr Asn Glu Lys Phe
50
Lys Gly Arg Asp Lys Ser Thr Arg Thr Ala Tyr
65 / 75 80
Met Glu Leu Ser S¢€r Leu Arg Ser Glu Sgp Thr Ala val Tyr Tyr Cys
2 ; 95
Ala Arg Ser Asp/Tyr Tyr Gly Ser ?gg Ser Phe Ala Tyr Iig Gly Gin

L.eu

SequenceListing.13370_11_228




90

<400> 322
GIn val GIn Leu val Gin Ser Gly Ala Géu val Lys Lys
1 5 1
ser val Lys val Ser Cys Lys Ala ggr Gly Tyr Thr phe
20
Asp Ile Asn Trp val Arg GIn Ala Pro Gly GIn Gly Leu
35 40 45
Gly Trp Ile Tyr Pro Gly Asp Gly Ser Thr Lys Tyr Asn
50 55 60
Lys Gly Arg Ala Thr ;ge Thr Ala Asp Lys ?gr Thr Ser
65
Met Glu Leu Ser ggr Leu Arg Ser Glu ggp Thr Ala val
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr
100 3 105
Gly Thr Leu val Thr val Ser Ser
115 120
<210> 323
<211> 120
<212> PRT
<213> Artificial Sequence
<220>
<223> 5H23v1-3
<400> 323
Gin val GIn Leu val Gin Ser Gly Ala Glu Vval Pro Gly
1 5 10. 15
ser val Lys val Ser Cys Lys Ala ggr Gly T&r Thr Phe §8r Ser
20 -
Asp ITe Asn Trp Val Arg Gln ﬁéa Pro :;?/an Arg kgu Glu Trp
35
Gly Trp Ile Tyr Pro Gly égp Gly ser Thr Lys E%r Asn GTu Lys
50
Lys Gly Arg val Thr ;86 Thr Arg Asp’ Thr ggr Ala ser Thr Ala
65
Met Glu Leu Sser ggr Leu Arg ser/ﬁ%i Sgp Thr Ala val Tyr ggr
Ala Arg Ser Asp Tyr Tyr Gly Sef Arg Ser Phe Ala Tyr Trp Gly
100 105 110
Gly Thr reu val Thr val Ser Ser
115 120
<210> 324
<211> 120
<212> PRT /
<213> Artificial Segyence
<220>
<223> 5H23v1-46
<400> 324 '
Gln val GIn L Vg? Gln ser Gly Ala ggu val Lys Lys Pro Ggy
1 1
Ser Cys Lys Ala ggr Gly Tyr Thr Phe ggr Ser
val Arg Gln an Pro Gly Gin Gly zgu Glu Trp
Pro Gly égp Gly Ser Thr Lys g%r Asn Glu Lys
Thr ggt Thr Arg Asp Thr ;gr Thr Ser Thr val
Met /Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr
85 90 95
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Ala
Tyr
Met
phe
Tyr
80

cys

GIn

Ala
Tyr
Mmet
Phe
TYr

80
cys




91
Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110
Gly Thr Leu val Thr val Ser Ser
115 120

<210> 325
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> vL4

<400> 325
A;p Ile val Leu Thr Gln Ser Pro Asp

Glu Arg Ala Thr 1Ile Asn Cys Arg %ga
20

Gly Tyr val Tyr Met His Trp Asn GIn

35 40
LysS %gu Leu Ile Tyr Leu Ala Ser Tyr
55

Arg Phe Ser Gly Ser Gly Ser Gly Thr

65 70

Ser Leu Gin Ala Glu Asp val Ala val

85

AsSp Leu Thr Phe Pro Phe Gly Gly Gly

100 105

<210> 326
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> VL5 /

<400> 326 ////
Asp I1e val Met Thr GIn Ser Pro/Asp Ser Leu Ala val Ser Leu Gly
G%u Arg Ala Thr I%e Asn Cys A’@ Ala %gr Lys Ser val Ser %gr Ser
Gly Tyr val ggr Met His Trp/Asn é?n GIn Lys Pro Gly é?n Pro Pro
Lys Leu Egu ITe Tyr Leu Afa égr Tyr Leu Glu Ser é%y val Pro Asp
Arg gge ser Gly Ser /SZr Gly Thr Asp Phe ggr Leu Thr Ile Ser
ggr Leu GIn Ala Glu /b val Ala val Tyr ;3r Cys Gln His Ser igg
Phe Gly Gly Gly ?gr Lys val Glu Ile 835
105 110

Asp Leu Thr Phe
100

<210> 327
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> v

<400>

5 10
Arg val Thr Ile Thr Cys Arg Ala Ser Lys Ser val Ser Thr Ser
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Gly
Lys
Arg
65

Ser

Asp

20

Tyr val Tyr Met

35
Leu Ley
50
Phe Ser

Leu Gln

lL.eu Thr

<210> 328
<211> 111
<212> PRY

<213>

<220>
<223> v1-39b

<400> 328

Asp
1
ASp
Gly
Lys
Arg
65
ser

Asp

Ile G1n
Arg val
Tyr val
35

Leu Leu
50

Phe ser
val Gln

Leu Thr

<210> 329
<211> 111
<212> PRT

<213>

<220>
<223> v1-39c¢

<400> 329

Asp
1
ASp
Gly
Lys
Arg
65
Ser

Asp

Ile Gin
Arg val

Tyr val
35

teu Leu

50

Phe Ser

L.eu

Gln

Ile Tyr

Gly ser

Pro Glu
85

Phe Pro
100

Met Thr
Thr Ile
20

Tyr Met
Ile Tyr
Gly ser
Pro Glu

85

Phe Pro
100

Met Thr

Thr Ile
20

His
Leu
Gly
70

ASp

phe

G1n
Thr
His
l.eu
Gly
70

ASp

phe

Leu
Gly
70

ASD

phe

Trp Tyr GIn Gln Lys Pro Gly

Ala Ser Tyr Leu Glu Ser Gly

55

ser Gly Thr Asp Phe Thr Leu
Phe Ala Thr Tyr Tyr Cys Gln
Gly GIn Gly Thr Lys Leu Glu

Artificial sequence

Ser Pro
Cys Arg
Trp Tyr

Ala Ser

55

Ser Gly
Phe Ala

Gly

Artificial sequence

92
25

40 45
60
75
90
105

40

110

Pro Ser Ser Leu Ser Ala Ser
10

- Cys Arg Ala Ser Lys Ser val Ser

25 30

Trp Asn Gln Gln Lys Pro Gly Lys

40 45

Ala Ser Tyr Leu Glu Ser Gly val

Ser Gly Thr Asp Phe Thr Leu Thr

75

Phe Ala Thr Tyr Tyr Cys GIn His

90

Gly Gly Gly Thr Lys Leu Glu Ile

Artificial Sequence

105 110
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val
15

Thr
Ala
Pro
Ile
ser

95
LYyS

Gly
ser
Pro
Ser
Ser

80
Arg

Gly
Ser
Pro
Ser
ser

80
Arg
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<220>
<223> v1-39d

<400> 330
Asp Ile GIn Met Thr GlIn Ser Pro Ser igr Leu Ser Ala Ser val Gly
1 5 15

Asp Arg val Thr Ile Thr Cys Arg %%a Ser Lys Ser val
20

Gly Tyr val Tyr Met His Trp Tyr GIn Gln Lys Pro Gly

35 40 45
Lys Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu ggr Gly
50 55
ggg Phe Ser Gly Ser Gly Ser Gly Thr Asp ;ge Thr Leu
70
Ser Leu GIn Pro Glu Asp Phe Ala Thr ggr Tyr Cys Gln
85 R

Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu

100 105

<210> 331
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> v1-3%e

<400> 331
Asp Ile GIn Leu Thr GIn Ser Pro Ser Ser Leu

1 5 10 .
Asp Arg val ;gr ITe Thr Cys Arg gga Ser

/ 30
Gly Tyr ¥a1 Tyr Met His Trp Tyr Gln Gig/Lys Pro Gly Lys Ala Pro
5 40 45
Lys Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu Ser Gly val Pro Ser
s

50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thy/ Asp Phe Thr Leu Thr ITe Ser
65 70 75 80
Ser Leu GIn Pro Glu Asp Phe Ala Thr ggr Tyr Cys Gln His Sgr Arg
85
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 ) 105 110

<210> 332
<211> 111
<212> PRT /
<213> Artificial Sequente

<220>
<223> v1-39f

<400> 332 i
Asp Ile GIn Met 7hr Gln Ser- Pro Ser igr Leu Ser Ala ser val Gly
1 5 15
Asp Arg val Th¥ 1Ile Thr Cys Arg éga Ser Lys Ser val ggr Thr Ser
2
Gly Tyr §g1 Ayr Met His Trp Tyr Gin GIn Lys Pro ggy Lys Pro Pro
40
Leu Ala Ser Tyr Leu Glu ggr Gly val Pro Ser
55
Gly Ser Gly Thr Asp Phe Thr teu Thr Ile Ser
70 75 ) 80
Asp Phe Ala Thr Tyr Tyr Cys Gln His Sgr Arg
90
Phe Gly Gly Gly Thr Lys Leu Glu ITe Lys
105 110
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<210> 333
<211> 111
<212> PRT
<213> Artificial sequence
<220>
<223> v1-39g
<400> 333
Aip Ile GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser
5 10
Asp Arg val Thr ITe Thr Cys Arg %1a Ser Lys Ser
20 5
Gly Tyr val Tyr Met His Trp T%r GIn GIn Lys Pro
35 4
Lys Leu Leu Ile Tyr Leu Ala Ser Tyr Leu Glu Ser
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
65 70 75
Ser val GIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys
85 90
Asp Leu Thr pPhe pro Phe Gly Gly Gly Thr Lys Leu
100 105
<210> 334
<211> 111
<212> PRT
<213> artificial sequence
<220>
<223> v1-39h /
<400> 334
Asp Ile Gln Leu Thr GIn Ser Pro Ses/éer Leu Ser Ala ser val Gly
1 5 10 15
Asp Arg val Thr Ser Lys Ser val ger Thr Ser
20 0
Gly Tyr v§1 Tyr Glin Lys Pro Gly Lys Pro Pro
3 45
Lys Leu Leu Ile Leu Glu ggr Gly val Pro Ser
50
Arg Phe ser Gly Asp Phe Thr Leu Thr Ile Ser
65 75 80
Ser val GIn Pro g5r Tyr Cys GlIn His ggr Arg
Asp Leu Thr phe Thr Lys Leu Glu Ile Lys
100 110

<210> 335
<211> 111
<212> PRT

<213> Artificiaf sequence

Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
5 10 15
ITe Thr Cys Arg g;a Ser Lys Ser val Ser Thr Ser
- 30
Met His Trp Tyr GIn Gln Lys Pro Gly Lys Ala Pro
40 45
Tyr Leu Ala Ser Tyr Leu Glu Ser Gly val Pro Ser

Lyf Leu Leu
/ Sequencelisting_13370_11_228




95

50 55 60
Agg Phe Ser Gly Ser ggy Ser Gly Thr Asp Phe Thr Leu
6 75
Ser Leu GIn Glu g}u Asp Phe Ala Thr gyr Tyr Cys Glin
0
Asp Leu Thr Phe Pro pPhe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110
<210> 336
<211> 111
<212> PRT
<213> Artificial Sequence
<220> )
<223> v1-39j
<400> 336
Asp Ile Gln Met Tgr Gln Ser Pro Ser igr Leu Ser Ala Sep
1 . :
Asp Arg val ggr ITe Thr Cys Arg é}a Ser Lys Ser val sér
Gly Tyr val Tyr Met His Trp Z5r Glin Gln
35
Lys Leu Leu Ile Tyr Leu éga Ser Tyr Leu
50
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
65 70 75
Ser val GIn Glu ggu Asp Phe Ala Thr g%r
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110
/
<210> 337 /
<211> 111
212> PRT /
<213> Artificial Sequence Y
<2205 /
<223> v1-39k
<400> 337 /
Asp Ile Gln Met T?r Gln Ser Pro Ser igr Leu Ser Ala Ser
H /
Asp Arg val Thr Ile Thr 5 Arg Ala Ser Lys Ser val Ser
20 / 25 30
Gly Tyr val Tyr Met His frp Asn GIn GIn Lys Pro Gly Lys
35 / 40 45
Lys Leu Leu Ile Tyr Lel Ala Ser Tyr Leu Glu Ser Gly val
50 /55 60
Arg Phe Ser Gly / Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75
Ser val GlIn Glu Asp Phe Ala Thr T%r Tyr Cys Gln His
. 9
Asp Leu Thr Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile
105 110
<210> 338

<211>
<212>
<213>

<220>
<223
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His Ser Arg
95

Lys

Thr
Ala
Pro
Ile
Ser

95
Lys

val
15

Thr
Pro
Pro
Ile
Ser

95
Lys

Thr ITe Ser

80

Gly

Ser
Pro
ser
ser

80
Arg




96 £
Aip ITe GIn Leu Thr GlIn Ser Pro Ser Sgr Leu Ser Ala Ser val Gly
5 1 15
Asp Arg val Thr Ile Thr Cys Arg é]a Ser Lys Ser val Ser Thr Ser
20 5 30
Gly Tyr gg? Tyr Met His Trp Agn Gin GIn Lys Pro Gly Lys Pro Pro
4 45
Lys §8u Leu Ile Tyr Leu é;a Ser Tyr Leu Glu ggr Gly val pro Ser
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser val GIn Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Ser
85 90 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 339
<211> 111
<212> PRT
<213> Artificial Sequence .

<220> .
<223> v1-39m

<400> 339
Aip Ile Gin Met Thr GIn Ser Pro Ser igr Leu Ser
5
Asp Arg val Thr Ile Thr Cys Arg S%a Ser Lys
20
Gly Tyr val Tyr Met His Trp Z%r Gin GIn Lys
35 ,
Lys %Su Leu ITle Tyr Leu Ala Ser Tyr Leu
55 )
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asy/ Phe Thy Leu Thr Ile Ser
65 70 75 80
Ser val GIn Glu GTu Asp pPhe Ala Thr T%r Tyr Cys Gln His Ser Arg
85 95
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

Ala Ser val Gly

15

val Ser Thr Ser
30

Gly Lys Pro Pro

45

Au Ser Gly val Pro Ser

<210> 340
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> v1-39n

<400> 340 /
Asp ITe GIn Met Tgr n ser Pro Ser igr Leu Ser Ala Ser val Gly
1 i5
Asp Arg val Thr 1I1¢ Thr Cys Arg 31a Ser Lys Ser val ggr Thr Ser
20 5
Gly Tyr ga] Tyr Met His Trp Tyr Gln GIn Lys Pro Gly Lys Pro Pro
5 40 45
Lys Egu Leu I1¢g Tyr Leu gga Ser Tyr Leu Glu Ser Gly val Pro Ser
60
Arg Phe Ser &ly Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Ser val Gl Glu Glu Asp Ala Ala Thr g%r Tyr Cys GlIn His 3§r Arg
Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
105 110
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<212>
<213>

<220>

<223>
<400>

Asp
1
ASD
Gly
Lys
Arg
65
ser

Asp

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

Ile
Arg
Tyr
Leu
50

Phe
val

Leu

<220>

<223>
<400>

Asp
1
Asp
Gly
Lys
Arg
65
ser

Asp

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

Ite
Arg
Tyr
Leu
50

Phe
val

Leu

<220>

<223>
<400>

Glu
1

Ile

Glu Arg

Gly Tyr /f

PRT’
Artificial Sequence

GIn
val
val
35

Ley
Ser
Gin

Thr

342
111
PRT
Artificial Segquence

Gln
val
vaT
35

Leu
Ser
Gln

Thr

343
111
PRT
Artificial seguence

val

v1-39%0
341

Met
Thr
20

Tyr
Ile
Gly
Pro

Phe
100

v1-39p
342

Met
Thr
20

Tyr
Ile
Gly
Glu

Phe
100

v3-20a
343

Thr Gln
5
Ile Thr
Met His
Tyr Leu
Ser Gly
70
Glu Asp
85
Pro Phe

Thr Gln
1le Thr
Met His
Tyr Leu
Ser Gly
70
Glu Asp

85
Pro Phe

Thr Gln

5
Ley Ser

Met His
Tyr Leu
ser Gly

70

Glu Asp

97

Ser Pro Ser igr Leu Ser Ala Ser
Cys Arg Ala Ser Lys Ser val Ser
25 30
Trp Tyr GIn Gln Lys Pro Gly Lys
40 45
Ala Ser Tyr Leu Glu Ser Gly val
55 60

Ser Gly Thr Asp phe Thr Leu Thr I1

75

Phe Ala Thr ggr Tyr Cys Gln His

Gly Gly GlIn Thr Lys
105

Ser Ala Ser

Ser val ser
30
Pro Gly Lys

Ser Gly val
60
Thr Leu Thr

cys Gln His

Leu Glu Ile
110

Ser Pro Ala ;gr Leu Ser Leu Ser
Cys Arg Ala Ser Lys Ser val Ser
25 30
Trp Tyr GIn Gin Lys Pro Gly GIn
40 45

Ala Ser Tyr Leu Glu Ser Gly Ile
55 60

Ser Gly Thr Asp ;2e Thr Leu Thr
Phe Ala val Tyr Tyr Cys GIn His
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val
15
Thr

Pro

Pro

Pro
Ile
Ser

95
Lys

Pro
15

Thr
Ala
Pro
Ile

ser

Gly
Ser
Pro
Ser
ser

80
Arg

Gly
ser
Pro
Ala
Ser

80
Arg
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85 90 95
Asp Leu Thr Phe Pro Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 344
<211> 111
<212> PRT
<213> Artificial Sequence

<220>

<223> v3-20b
<400> 344
Glu Ile val Leu T?r Gln Ser Pro Ala Thr

1 \ 10
Glu Arg Ala Egr Leu Ser Cys Arg ééa Ser
Gly Tyr Vg? Tyr Met His Trp Tyr GIn Gln

3 40
Arg Leu Leu Ile Tyr Leu éga Ser Tyr Leu
50

Arg phe Ser Gly Ser géy Ser Gly Thr Asp

65
Arg val Glu Pro g%u Asp Phe Ala val g%r
Asp Leu Thr Phe Pro Phe Gly Gly Gly Thr

100 105

<210> 345
<211> 111
<212> PRT
<213> artificial sequence //
<220> ///
<223> v3-20c

S

<400> 345
Glu Ile val Leu Thr GIn Ser Pro Xla Thr Leu Ser Leu Ser ggo Gly

1 5 10
Glu Arg Ala Egr Leu Ser Cys Arg Ala Ser Lys Ser val ggr Thr ser

25
Gly Tyr val Tyr Met His Trp Asn Gln Gln Lys Pro Gly Gin Ala Pro
35 45
Arg Leu Leu Ile Tyr teu AlA Ser Tyr Leu Glu Ser Gly Ile Pro Ala
50 , 60

grg pPhe Ser Gly Ser Gly Gly Thr Asp gge Thr Leu Thr Ile Ser

5 / 80
Arg Leu Glu Pro ggu Phe Ala val g%r Tyr Cys Gln His Ser Arg

95
Asp Leu Thr Phe Profhe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

1/ 5 10
Glu Arg Ala ggr Leu Ser Cys Arg g;a Ser Lys Ser val ger Thr ser
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99
Gly Tyr val Tyr Met His Trp Tyr GIn GIn Lys

35 40
Arg Leu Leu ITe Tyr Leu %éa Ser Tyr Leu Glu
50
grg Phe Ser Gly Ser G&y Ser Gly Thr Asp prhe
5 7
Arg Leu Glu Pro Glu Asp Phe Ala val g%r
85
Asp Leu Thr pPhe Pro phe Gly Gly Gly Thr
100 105
<210> 347
<211> 111
<212> PRT
<213> Artificial Ssequence
<220>
<223> v3-20e
<400> 347
Glu Ile val Leu Thr GIn Ser Pro Ala Thr
1 5 10
Glu Arg Ala Egr Leu ser Cys Arg gga Ser
Gly Tyr ga? Tyr Met His Trp Zgr GIn G1n
5
Arg Lgu Leu Ile Tyr Leu ?%a Ser Tyr Leu
5
%gg Phe ser Gly Ser Géy Ser Gly Thr Asp
7 .
Arg Leu Glu Pro Glu asp Ala Ala val g%r TYr
85 /
Asp Leu Thr Phe pro phe Gly Gly Gly Thn/Lys Leu Glu ITe Lys
100 105 // 110
/
<210> 348
<211> 111
<212> PRT
<213> Artificial sequence
<220>
<223> v3-20F
<400> 348 .
Glu Ile val Leu Thr GlIn Pro Ala {Sr Leu Ser Leu Ser igo Gly
1 5
Glu Arg Ala Thr Leu 7 Cys Arg gga Ser Lys Ser val ggr Thr ser
20 /
Gly Tyr val Tyr Met g1s Trp ﬁsn Gin GlIn Lys Pro G}y GIn Ala Pro
35 / 4
Arg Leu teu Ile " Leu gga Ser Tyr Leu Glu ggr Gly 1Ile Pro Ala
50
Arg Phe Ser Gly der Gly Ser- Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 80
Arg val Glu Glu Asp Phe Ala val ;yr Tyr Cys Gln His Ser Arg
/85 0 95
Asp Leu F pro phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
¢ 105 110
<210> 348
<211>

/ Artificial Sequence
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<223> v3-20g

<400> 349

Glu Ile val Leu Thr Gln Ser

Thr
20
TYyr

Glu Arg Ala Leu Ser Cys

val Met His

35
Leu

Gly Tyr Trp
Ala
55

Ser

Arg Leu 1le Leu

50
Phe

Tyr

Arg Gly Ser
65

Arg

Gly
70
Asp

Ser

Glu Phe
85

Pro

val Glu Pro

rhe Phe

100

Asp Leu Thr Gly

<210> 350
<211> 111
<212> PRT
<213> Artificial Sequence

<220>
<223> v3-20h

<400> 350
G}u ITe val Leu T?r
Glu Arg Ala Thr Leu
20
Tyr

GIn Ser

ser Cys

Gly val Met His

35
Leu

Tyr Trp
Ala
55

Ser

Arg Leu ile Leu

50
phe

Tyr
Ser Gly
70
AsSp

Arg Gly
65

Arg

Ser

Glu Phe
85

Pro

Lteu Glu Glu

rhe Phe

100

Asp Leu Thr Gly

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

<220>
<223>

<400>

Glu
1

Glu

351
111
PRT ) /
Artificial Sequeng

v3-201i

351

ITe val GIn Ser

Arg Ala Ser Cys

val His
35
l.e

Gly Tyr Trp
Ala
55

Ser

Arg Leu Leu

50
Arg Phe
65

Arg

Gly
70

Glu Asp Phe

Asp Thr Phe Gly

Pro Ala
Arg Ala
25

Tyr Gin
40

ser Tyr
Gly Thr
Ala val

Gly Gly
105

Pro Ala

Arg Ala
25

Tyr Gln

40
ser Tyr

Gly Thc/ﬁsp Phe
75

Ala V&
Gly/Gly
0

Ala val

Gly Gly
105

100

Thr Leu
10
ser Lys

Ser
Ser

Gln Lys Pro

Leu Glu Ser
60
Asp Phe Thr

75
Tyr Tyr Cys
90

Thr Lys Leu

Tyr Tyr
90
Thr Lys

Thr Leu
10
Ser Lys

Ser Leu

Ser val

Gln Lys Pro Gly
45
Leu Glu Ser Gly
60
Asp Phe Thr
75
Tyr Tyr
90

Thr Lys

Leu
Cys Gln

Leu Glu

Ser
Ser
30

Gln
Ite
Thr

His

Ile

Thr
His

Ile
110

Ser
Ser
30

GlIn
Ile
Thr
His

Ile
110
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Pro
Ile
ser

95
Lys

Pro
15

Thr
Ala
Pro
Ile
Ser

95
Lys

Gly
Ser
Pro
Ala
Ser

80
Arg

Gly
Ser
Pro
Ala
ser

80
Arg




101

<210> 352

<211> 111

<212> PRT

<213> Artificial Sequence

<220>

<223> v3-20j

<400> 352

Glu Ile val teu Thr GIn Ser Pro Ala Egr

1 5

Glu Arg Ala ggr Leu Ser Cys Arg é}a Ser

Gly Tyr val Tyr Met His Trp zgn Gin Gln
35 .

Arg Egu Leu Ile Tyr Leu ?éa Ser Tyr Leu

égg Phe ser Gly Ser Ggy Ser Gly Thr Asp

7 .
Arg val Glu Glu g?u Asp Ala Ala val g%r
5
Asp Leu Thr pPhe pPro phe Gly Gly Gly Thr
100 105

<210> 353

<211> 111

<212> PRT

<213> Artificial Sequence

<220>

<223> hz5H23v1-39 /

<400> 353
Asp Ile GIn Met Thr GIn Ser Pro Ser Sr Leu Ser Ala Ser V§1 Gly
1 5 1
Asp Arg val Thr Ile Thr Cys Arg ST Ser Lys Ser val ggr Thr Ser
20
Gly Tyr val Tyr Met His Trp Z%r Tn Gln Lys Pro Gly Lys Ala Pro
35
Lys Leu Leu Ile Tyr Leu Ala
50 55
Arg Phe Ser Gly Ser Gly
65 70
Ser Leu Gln Pro Glu Asp
85
Asp Leu Thr Phe Pro
100

Tyr Leu Glu égr Gly val Pro Ser
Gly Thr Asp Phe Thr Leu Thr Ile Ser
, 75 80

Ala Thr gyr Tyr Cys Gln His Ser Arg

1y Gly Gly Thr Lys Leu Glu Ile Lys
105 110

<210> 354
<211> 111
<212> PRT
<213> Artificial/Sequence

<220>
<223> hz5H23v3-20

<400> 354
Leu Thr GIn Ser Pro Ala Tgr LLeu Ser Leu Ser Pro Gly
5 1 15
Glu Arg Ala Thr Leu ser Cys Arg Ala Ser Lys Ser val Ser Thr Ser

25 30

val Tyr Met His Trp Tyr Gln Gln Lys Pro Gly GlIn Ala Pro
35 40 45

eu Leu Ite Tyr reu é%a Ser Tyr Leu Glu Sgr Gly Ile Pro Ala
0 5
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Arg Phe Ser Gly Ser Gly Ser Gly Thr
65 70

Arg Leu Glu Pro Glu Asp Phe Ala val

Asp Leu Thr ihe pro Phe Gly Gly Gly

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

<220>

<223>
<400>

Asp
1
Glu
Gly
Lys
Arg
65
Ser

Asp

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

Ile
Arg
Tyr
Leu
50

Phe
Leu

Leu

<220>

<223>
<400>

Met
1
Phe
Gly
Ala
Gln
65
Phe
Glu
Tyr
Asp
Gly

145
Asn

Ala

Lys
Ser
Ala
val
50

Tyr

Pro

355
111
PRT
Artificial Sequence

val
Ala
val
35

l.eu
Ser
Gln

Thr

356
1043
PRT
Rattus

Thr
Ser
Leu
35

Thr
val
Lys
Ser
Asp

115
Tyr

Met
Thr
20

Tyr
Ile
Gly
Ala

Phe
100

85

hzS5H23v4-1
355

Thr
5
Ile
Met
Tyr
ser
Glu

85
Pro

Ccys
5
Glu
Arg

Phe

Gln
Asn
His
Leu
Gly
70

Asp

Phe

Rat beta klotho
356

Ala
Arg

Ser

105

-

Ser Pro Asp
Cys Arg Ala

Trp Tyr GIn
40

Ala Ser Tyr

55

ser Gly Thr

val Ala val

Gly Gly Gly
105

Ala Gly Ser

ser/Thr Arg
25
via val Leu

“Gly Asp Gly

Asn Pro Gly
Trp Gly val

Asp Gly Arg

105

Arg Gly val
120

Glu Lys Asp

Phe Ser 1le
val Asn Ala
val Leu Arg

185

Pro Leu Thr
200

102
Asp §2e Thr Leu Thr

Tyr Tyr Cys Gln His
90

Thr Lys Leu Glu Ile
110

Pro
10

Ser
Ser
Lys
Gln
Gly
30

Gly
Asn
Leu
Ser
Lys
170
Ash

Leu

Gly
Arg
Ala
Ala
Leu
75

Thr
Pro
Ser
Leu
Trp
155
Gly
Iile

Gln

Asn
Lys
Leu
Ile
60

Phe
Gly
Ser
Thr
Ala
140
Pro
Leu
Glu

Glu

Glu
Thr
val
45

Trp
Leu
Ala
Ile
ASp
125
Leu
Arg
Gln
Pro

Glu
205

Trp
Met
30

Leu
ASp
Tyr
Phe
Trp
110
Arg
Asp
Leu
Tyr
Ile

190
TYyr

Sequencelisting.13370_11_228

Ite
Ser

95
Lys

val
15

Ser
Leu
Lys
ASp
Gln
95

Asp
Ser
Phe
Phe
Tyr
175
val

Gly

ser
80
Arg

Phe
Asn
Arg
Lys
Thr
val
Arg
Thr
Leu
Pro
160
Arg
Thr

Gly
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Trp Lys Asn Ala Thr Met Ile Asp Leu Phe
210 215

Cys Phe GIn Thr Phe Gly Asp Arg val Lys
225 230

Asn Pro Tyr Leu val Ala Trp His Gly Phe

245 250

Pro Gly Glu Lys Gly Asn Leu Thr Ala val

Leu Ile Lys Ala His Ser Lys val Trp His
275 280
Arg Pro His Gln Lys Gly Trp Leu Ser Ile
290 295

Ile Glu Pro Asn Arg Thr Glu Asn Met Glu

305 310

His Ser Met Ser Ser val Leu Gly Trp Phe
325 . 330

Asp Gly Asp Tyr Pro Glu Phe Met Lys Thr

Phe Ser Glu Ala Glu Lys Glu Glu val Arg
355 360
ATa Phe Ser Phe Gly Pro Asn Asn Phe Arg
370 375

Lys Met Gly GIn Asn val Ser Leu Asn Leu

385 390

ITe Lys Leu Glu Tyr Asp Asn Pro Arg Ile
405 410

Trp Phe Thr Asp Ser Tyr Ile Lys Thr Glu

Met Met Lys Asn Phe Leu Asn Gln Val Leu
435 440
Glu Ile Gin val pPhe Gly Tyr Thr Ala Trp

Glu Trp GIn Asp Ala Tyr Thr Thr Arg Arg Gly

465 470 /475

Phe Asn Ser Glu Gln Lys Glu Arg Lys Prd Lys Ser Ser Ala His Tyr
485 468 495

Tyr Lys GIn Ile ITe GIn Asp Asn Gly #he Pro Leu Gln Glu Ser Thr

Pro Asp Met Lys Gly GIn Phe Pro Cys Asp Phe Ser Trp Gly val Thr
515 520 525
Glu Ser val Leu Lys Pro Glu Phe/Thr val Ser Ser Pro Gin Phe Thr

Asp Pro His Leu Tyr val Trp Agn val Thr Gly Asn Arg Leu Leu Tyr
545 550 / 555 560
Arg val Glu Gly val Arg Leu/Lys Thr ?;8 Pro Ser Gln Cys g;g Asp
val Glu Met Leu Ala Lys Met Lys val
585 590
Asp Trp Thr Ser Ile Leu Pro Thr Gly
600 605
g GIn val Leu Arg Egg Tyr Arg Cys val
Gly Ile Ser Pro Met val Thr Leu Tyr
635 640
- Gly Leu Pro Met Pro Leu Leu Ser Ser
650 655
Thr Ala Lys Ala Phe Gln Asp Tyr Ala
665 670
Gly Asp Leu val Lys Leu Trp Ile Thr
680 685
Ser Asp Met Tyr 988 Arg Thr Ser Asn
Asn Leu Met Ile Ala His Ala Gln val
715 720
Tyr Arg Pro val GIn His Gly Ala val
730 735
Trp Ala Glu Pro Ala Asn Pro Tyr val
745 750
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Glu Ser His Trp Lys Ala Ala Glu Arg Phe Leu Gln Phe Glu
755 760 765
Trp Phe Ala Asp Pro Leu Phe Lys Thr Gly Asp Tyr Pro Leu
770 775 780
Lys Glu Tyr ITe Ala Ser Lys Lys GIn Arg Gly Leu Ser Ser
785 790 795
Leu Pro Arg Phe ggg Leu Lys Glu Ser Arg Leu val Lys Gly
810
Asp Phe Tyr Ala Leu Asn His Phe Thr Thr Arg Phe val Ile
820 825 830
GIn Leu Asn Thr Asn Cys Ser val Ala Asp Arg Asp val GIn
835 840 845
GIn Asp ITe Thr Arg Leu Ser Ser Pro Ser Arg Leu Ala val
850 855 860
Trp Gly Met Arg Lys Leu Leu Gly Trp Ile Arg Arg Asn Tyr
865 870 . 875
Met Asp Ile Tyr ggg Thr Ala Asn Gly Igg Asp Asp Leu Ala
8
Asp Asp GIn Ile Arg Lys Tyr Tyr Leu Glu Lys Tyr val Gl
900 . 905 9
teu Lys Ala Tyr teu Ile Asp Lys val Lys Ile Lys Gly T¥r Tyr
915 920 . 925
Phe Lys Leu Thr Glu Glu Lys Ser Lys Pro Arg Phe Gly Phe Phe Thr
930 935 940
Ser Asp Phe Lys Ala Lys Ser Ser val Glin Phe Tyr Lys Leu Ile
945 950 955 | 960
Ser Ser Ser Gly Phe Ser Ser Glu Asn Arg Ser Prg Ala Cys Gly Gln
965 970 975
Pro Pro Glu Asp Thr Glu Cys Ala Ile Cys Ser Leu Thr GIn Lys
980 985 990
Lys Pro Leu Ile Phe Phe Gly Cys Cys Phe Ser Thr Leu Ala Ala
995 1000 - 1005
Leu Leu Ser Ile Thr Ile Phe His His Arg ALys Arg Arg Lys Phe Gln
1010 1015 / 1020
Lys Ala Arg Asn Leu GlIn Asn Ile Pro Leli Lys Lys Gly His Ser Arg
1025 1030 /1035 1040
val Phe ser ’
<210> 357
<211> 3132
<212> DNA
<213> Rattus
<220>
<223> Rat beta klotho
<400> 357 Vi
atgaagacag gctgtgcagce /agggteteca gggaatgaat gggtrttctt cagctctgat 60
gaaagaagca cacgctctag gaaaacaatg tccaacggag cactgcaaag atctgccgtg 120
ctgtctgeat tggttctggt gcgagetgtt accggcttct ctggagacgg aaaagcaata 180
tgggataaaa aacaataggt gagtccggta aacccaggtc agctgttcct ctatgacact 240
ttccctaaaa acttttgctyg gggcgttggg accggagcat ttcaagtgga agggagttgg 300
aaggcagatg gaagaggacc ctcgatctgg gaccgttatg tcgactcaca cctgagaggt 360
gtcaacagca agatc cactgacagt tatgictttc tggaaaagga cttgctggct 420
ctggattttt tttttatcag ttctcaatct cctggecgeg gttgtteccee 480
aacggaacag t.scagctgt gaatgcaaaa ggtctccagt actacagagc acttctggac 540
tcgetggtac tfaggaatat cgaacccatt gttaccttat accattggga tttgcctttg 600
acgctacagg Aagaatatgg gggctggaaa aatgcaacta tgatagatct cttcaatgac 660
tatgccacat/ actgctteca gacctttgga gaccgtgtca aatattggat tacaattcac 720
aacccttagl tcgttgettg gecatgggttt ggcacaggta tgcatgcgec aggagagaag 780
ggaaattt@a cagctgtcta cactgtggga cacaacctga tcaaggcgca ttcgaaagtg 840
tggcatgact acgacaaaaa cttccgccct catcagaagg gttggetcte catcaccttg 900
gggtcgtatt ggatagaacc aaacagaaca gaaaacatgg aggacgtgat caactgccag 960
cactgcatgt cttctgtget cggatggttt gccaacccca tccacggaga cggegactac 1020
cccglagttca tgaagacgag ctccgtaatc cctgagttct ctgaggcaga gaaggaggag 1080
ctgctgactt ctttgecttt tecttcgggce ccaacaattt caggeccteg 1140

gtgcggggca
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aacaccgtgg taaaaatggg acaaaatgta tcactcaact taagacaggt gctgaactgg
attaaactag aatatgacaa ccctcgaatc ttgatttcgg agaacggetg gttcacagat
agttatataa agacggaaga taccacggcc atctacatga tgaagaattt cctcaaccag
gttcttcaag caataaagtt tgatgaaata caagtgtttg gttatacggc ttggactctc
ctggatggct ttgagtggca ggatgectac acgacccgac gagggctgtt ttatgtggac
tttaatagtyg agcagaaaga gaggaaacce aagtcctccg ctcattacta caaacagatt
atacaagaca acggtttccc tttgcaagaa tccacaccag acatgaaggg tcagtttcce 1y
tgtgacttct cctggggagt cactgagtct gttcttaagce cggagtttac ggtgtcctce 1620
ccacagttta ctgatcctca cctgtatgtg tggaatgtca ctggcaacag attgctatac‘ 680
cgagtggaag gagtcaggct aaaaacaaga ccgtcccaat gcacagatta tgtgagcaty/ 1740
aaaaaacgag ttgaaatgtt ggccaaaatg aaagtcaccc actaccagtt tgctctgggc 1800
tggacctcta tcctccctac cggaaatctg tctaaaatta atagacaagt gttgaggyac 1860
tataggtgtg tggtgagcga aggactgaag ctgggcatct cccctatggt gacgttgtac 1920
cacccgacce actecccatct aggectccce atgecacttc tgagcagtgg gggatggeta 1980
aacaccaaca cagccaaggce cttccaggac tacgcaggec tgtgcttcaa ggagergggg 2040
gacttggtaa agctctggat caccatcaat gaacccaata ggctgagtga catgtacaac 2100
cgcacgagta acgacaccta ccgtgcggec cacaacctga tgatcgcecca tgeccaggtce 2160
tggcacctct atgataggca gtataggccg gtccagcacg gggcetgtgtce gétgtcctta 2220
cattccgact gggcagaacc tgccaacccc tatgtggagt ctcactggaa ggcagccgag 2280
cgcttcctee agtttgagat cgectggrtt gecggatccac tcttcaagac/ tggtgactac 2340
ccgetggeca tgaaggaata catcgectcc aagaagcage gagggcetghl tagcetcagtc 2400
ctgccgeget ttaccttgaa ggagagcagg ctggtgaagg ggaccatgga cttttacgca 2460
ctgaaccact tcactactag attcgtgata cacaagcagt tgaatagCaa ctgctcagtg 2520
gcagacaggg acgtccagtt cctgcaggac atcacccgece tgageiptgece cagtcgecta 2580
gccgtaacge cctggggaat gegcaagete ctigggtgga tccggaggaa ctacagagac 2640
atggatatct acgtcacagc caatggcatt gatgatctig ctcl¥agagga cgatcagatt 2700
agaaagtact acttggagaa gtacgtccag gaggctctga aagcatatct gattgacaag 2760
gtcaaaatca aaggctacta tgcattcaaa ctgactgaag agaaatctaa gcctagattt 2820
ggatttttca catctgactt caaagctaaa tcttctgtac ggttttatag caagctgatc 2880
agcagcageg gettctecte tgagaacaga agtcctgect/gtggtcagec tccagaagac 2940
acagaatgcg ccatttgctc cttccttaca cagaagaaald cactcatctt ctttggttgt 3000
tgcttcatet ccactctgge tgcactgeta tcaatcacfa tttttcatca tcggaagaga 3060
agaaaattcc agaaagcaag gaacttacaa aatata?.at tgaagaaagg gcacagcaga 3120
gtttttagct aa / 3132
<210> 358 ///
<211> 472 /
<212> PRT /
<213> Artificial Sequence /
<220>
<223> Heavy Chain SEQ ID NO: in U.S. Publication U$20110135657
<400> 358
M;t ASp Met Arg V§T Pro Al Leu kgu Gly Leu Leu Leu Leu Trp
15
Leu Arg Gly géa Arg Cys val ggr Leu Lys Glu Ser g%y Pro val
Leu val Eys Pro Thr Gly/ Thr kgu Thr Leu Thr Cys Thr val Ser Gly
5 ¢ 45
Phe ger Leu Asn Asn Ala Agg Met Gly val Ser ggp Ile Arg Gln Pro
0 / 5
Pro Gly Lys Ala Ley Glu Trp Leu Ala His Ile Phe Ser Asn Asp Glu
65 70 75 80
lL.ys Ser Tyr Ser Fhr Ser Leu Lys Ser Sgg Leu Thr Ile Ser g§s Asp
Thr Ser Lys GIn val val Leu ITe Met Thr Asn Met Asp Pro val
105 110
Asp Thr Ala Tyr Tyr Cys Ala Arg Ser val val Thr Gly Gly Tyr
115 120 125
Tyr Tyr Gly mMet Asp val Trp Gly GIn Gly Thr Thr val Thr val
130 135 140
Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys
145 150 155 160
Ser Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys
165 170 175
Asp fTyr Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu
180 185 190
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Thr Ser Gly val His Thr Phe Pro Ala val Leu GIn Ser
195 200 205
Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser Asn
210 215 220
Gin Thr Tyr Thr Cys Asn val Asp His Lys Pro Ser Asn
225 230 235
Asp Lys Thr val Glu Arg Lys Cys Cys ggg Glu Cys Pro
245
Ala Pro pPro val Ala Gly Pro Ser val Phe Leu Phe Pro
260 265
Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr
275 280 285
val Asp val Ser His Glu Asp Pro Glu val Gln Phe Asn
290 295 300
Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg
305 310 . 315
Phe Asn Ser Thr Phe Arg val val Ser ggg Leu Thr val
325
Asp Trp Leu Asnh Gly Lys Glu Tyr Lys Cys Lys val Ser
340 . 345
teu Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys
355 360 . 365
Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Gl
370 375 380
Lys Asn Gin val Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser
385 390 395 . 400
Asp ITe Ala val Glu Trp Glu Ser Asn Gly GlIn Glu Asn Asn Tyr
405 410 415
Lys Thr Thr Pro Pro Met Leu Asp Ser Asp Gly Phe Phe Leu Tyr
420 425 430
Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gl Gly Asn val Phe
435 440 ’ 445
Ser Cys Ser val Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys
450 455 / 460
Ser Leu Ser Leu Ser Pro Gly Lys
465 470
7
/
<210> 359
<211> 1419
<212> DNA
<213> Artificial Sequence /
<220> é///
<223> Coding sequence of Hedvy Chain SEQ ID NO: 32 in U.S.
PubTication US20110135657
<400> 359
atggacatga gggtccccge pcagetcctg gggctectge tactctggcet ccgaggtgee 60
agatgtcagg tgacgctgaa/agagtccgga ccggtcctgg tgaaaccaac tgaaacccta 120
actctcacgt gcactgtcag cggettctct ctcaacaacg caagaatggg tgtgtcttgg 180
atcagacagc caccaggtda agcgcttgag tggctggcac acatcttctc caacgatgag 240
aagagctact ctaccaggct caagtctcgt ctgaccatca gtaaagatac gtccaagtcc 300
caagtagtcc tcatcaggac taacatggac cccgtggata ccgcgaccta ctactgtgeg 360
aggagcgtcg tgaccggtyg ctactactac gacggcatgg atgtgtgggy tcagggtacg 420
acggtgaccg tcaggagcgc gagcaccaag ggtccgtecg tgtttecget cgecccttgt 480
agccggagea cctfagagtc tactgcecgea ctaggctgec tggtgaagga ctacttcect 540
gaacccgtga cagtgagetg gaactccgga gcactgacta geggegtgea caccttecce 600
gctgtcttge agtctagegg cctgtattcg ctctccageg tggtcactgt accgtecage 660
aatttcggaa Lccagaccta cacatgtaac gtcgatcata aaccgtccaa cactaaggta 720
gacaaaaccy tggaaaggaa atgctgegtg gagtgtcccce cctgeccage tecgecagtg 780
‘f gcgtgttcct gtteccccca aageccaaaag acaccctgat gatctcgaga 840
tgacttgegt cgtcgtcgat gteteccatg aggatccaga agtacagttce 900
tggacggcgt ggaagtgcac aatgcaaaaa cgaagccccg agaagagcag 960
cattccgggt ggtatcagtc ctgactgtgg tccaccagga ttggctgaac 1020
acaaatgtaa agtgagcaat aagggtctgc ccgcaccgat cgagaaaact 1080
ctaagggtca gcectegegag cctcaagtgt atacgetgec gecaagtagg 1140
Ccaaaaacca ggtgtcactg acatgtctgg tgaaaggctt ctaccccage 1200
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gacatcgccg tggagtggga gtcaaatggc
ccgatgctgg actcagacgg gtectttttc
cgttggcage agggaaacgt attctcatgce

107
cagccggaga acaactacaa gaccacaccg 1260
ctctattcca agctcaccgt cgacaaaage 1320
tctgtgatgc acgaggecct tcacaaccat 1380

tacactcaga aatcgttgtc cctttctccc ggaaaatga 1419//

<210> 360
<211> 236
<212> PRT
<213> Artificial Sequence
<220>
<223> Light Chain SEQ ID No: 14 in U.S. publication US20110135¢57
<400> 360
Mit ASp Met Arg VgT Pro Ala GlIn Leu ;gu Gly
Leu Arg Gly éga Arg Cys Ser Tyr ¥?1 Leu Thr
Ser val gga Pro Gly GIn Thr QBa Arg Ile Thr
Ile ggy Ser Glu Ser val His Trp Tyr GIn Gln
55
Pro val Leu val val Tyr Asp Asp Ser Asp Arg
65 70 75
Glu Arg Phe Ser g?y Ser Asn Ser Gly Sgn Thr
5
Ser Arg val Glu Ala Gly Asp Glu Ala Asp Tyr
100 105
Asp Gly Asn Ser Asp His val val Phe Gly Gly
115 120 125
val Leu Gly GIn Pro Lys Ala Asn Pro Thr vad Thr Leu Phe Pro Pro
130 135 140
Ser Ser Glu Glu Leu GIn Ala Asn Lys Ala Fhr Leu val Cys Leu Ile
145 150 /155 160
Ser Asp Phe Tyr Pro Gly Ala val Thr va®l Ala Trp Lys Ala Asp Gly
165 170 175
Ser Pro val Lys Ala Gly val Glu Thr /Thr Lys Pro Ser Lys Gin Ser
180 185 190
Asn Asn Lys Tyr Ala Ala Ser Ser Tyr Leu Ser Leu Thr Pro Glu Gln
195 200 205
Trp Lys Ser His Arg Ser Tyr Ser/Cys Gin val Thr His Glu Gly Ser
210 215 220
Thr val Glu Lys Thr val Ala Pro Thr Glu Cys Ser
225 230 f/ 235
<210> 361
<211> 711
<212> DNA
<213> Artificial sSequehce
<220> )
<223> Coding sequegce for Light Chain SEQ ID No: 14 in U.S.
Publication U520110135657
<400> 361
atggacatga gggfccccge tcagcetectyg gggetcctge tactctgget ccgaggtgee 60
agatgttcat acgtgctgac tcagccccca tecgtgtetyg tggcacccgg acaaactgec 120
aggatcactt gfggagggaa taacatcggt agcgagagceg tccactggta ccagcaaaaa 180
ccaggccagy Laccggtcct cgtggtatac gacgattctg accgaccgte cggcatccca 240
gaaagattct/ cgggtagcaa ctctggcaac acggctaccc tgaccatcag ccgtgtcgag 300
gccggtgacy aggcggatta ctactgccag gtgtgggacg ggaactccga tcatgtggtg 360
ttcggeoghg gcactaaget gaccgtattyg ggtcagecca aagcaaatcc caccgtgacg 420
ctctttglece ctagetccga ggagetgcag gcgaacaagg caactcttgt ctgtctcatc 480
j atccgggage ggtgaccgtc gcatggaaag cagatggttc tccggtcaaa 540
~ aaacgaccaa gccttccaaa cagagtaaca acaagtatgc tgccagctcc 600
taCr‘aagcc tgacaccgga gcagtggaag agccaccggt catacagctg ccaggtaact 660
cajgaaggct caacagtgga gaaaaccgtg gcgccaaccg agtgttcctg a 711
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<210> 362
<211> 98
<212> PRT
<213> Artificial Sequence
<220>
<223> IGHV1-3
<400> 362
Gln val GIn Leu val GIn Ser Gly Ala géu val Lys Lys
1 5
Ser val Lys val Ser Cys Lys Ala ggr Gly Tyr Thr Phe
20
Ala Met His Trp val Arg GIn Ala Pro Gly GIn Arg Leu
35 . 40 45
Gly ggp Ile Asn Ala Gly ?gn Gly Asn Thr Lys g%r Ser
Gin Gly Arg val Thr Ile Thr Arg Asp Thr Ser Ala Ser
65 70 . 75
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Jyr Tyr Cys
85 90 , 95
Ala Arg
<210> 363
<211> 98
<212> PRT
<213> Artificial Ssequence
<220>
<223> IGHV1-18 /f
<400> 363 /
Gin val Gin Leu val GIn Ser Gly A1a(ggu val Lys Lys Pro Gly Ala
5 15
Ser val Lys val Ser Cys Lys Ala ggy/GTy Tyr Thr Phe Thr Ser Tyr
20 30
Gly Ile ser Trp val Arg Gln ﬁgj/?%o Gly G1ln Gly zgu Glu Trp Met
35
Gly Tgp Ite Ser Ala Tyr ?En Gly Asn Thr Asn g%r Ala Gln Lys Leu
5
GIn Gly Arg val Thr Met Thr fhr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 ' 75 80
Met Glu Leu Arg Ser Leu Ser Asp Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg
<210> 364
<211> 98
<212> PRT /
<213> Artificial/sequence
<220>
<223> IGHV1-
<400> 364
GIn val Glh Leu val GIn Ser Gly Ala %éu val Lys Lys Pro G;y Ala
1 5 1
ser val Ays val Ser Cys Lys Ala ggr Gly Tyr Thr phe §Sr Ser Tyr
20
His Trp val Arg GlIn zéa Pro Gly GIn Gly Leu Glu Trp Met
35 45
le 1Ile Asn Pro Ser g}y Gly Ser Thr Ser Egr Ala GIn Lys Phe
0
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GIn Gly Arg val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr val Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Arg
<210> 365
<211> 98
<212> PRT
<213> Artificial Sequence
<220>
<223> IGHV1-69
<400> 365 )
GIn val GIn Leu v?1 GIn Ser Gly Ala
1
ser val Lys val Ser Cys Lys Ala %gr
20
Ala Ile ser Trp val Arg Gln Ala Pro
35 40
Gly Gly ITe Ile Pro Ile Ege Gly Thr
50
GIn Gly Arg val Thr ITe Thr Ala Asp
65 70
Met Glu Leu Ser ggr Leu Arg Ser Glu
Ala Arg
<210> 366
<211> 121
<212> PRT
<213> Artificial Sequence
<220> /
<223> U00583 ///
<400> 366 ‘
Gln val GIn Leu V%E Gln Ser Gy Ala
1 £
Ser val Lys val Ser Cys Lys/Ala %gr
20
Ala Ile ser Trp val Arg Gin Ala Pro
35 ' 40
Gly Gly Ile Ile Pro Y Phe Gly Thr
50 /55
gin Gly Arg val Thr Fle Thr Ala Asp
5 /
Glu Leu Arg Ser Glu
e Leu Thr- Gly Leu
105
Thr val Ser Ser
120

Glu
10

Gly
Gly
Ala
Lys
Asp

90
Asn

val
Gly
Gin
Asn
Ser

75
Thr

val
Gly
Glin
Asn
Ser
Thr

rp

Lys
Thr
Gly
Tyr
60

Thr
Ala

Phe

Lys
Phe
Leu
Ala
Ser
val

Asp

Pro
Ser
30

Glu
Gln
Thr
Tyr

Pro
110
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15
Ser

Trp
Lys
Ala
Tyr

95
Trp

Ser
Tyr
Met
Phe
Tyr
80

Cys

Gly
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<400> 367
Aip Ile val Met T?r Gin Ser Pro Asp igr Leu Ala
Glu Arg Ala ggr Ile Asn Cys Lys ggr Ser GIn Ser
Ser Asn ésn LysS Asn Tyr Leu Aéa Trp Tyr GIn Gln
5 4
Pro Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg
50 55 , 60
Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
65 70 75
Ile Ser Ser Leu ggn Ala Glu Asp val gga val Tyr
Tyr Tyr Ser Thr Pro
100
<210> 368
<211> 95
<212> PRT ' ;
<213> Artificial Sequence
<220>
<223> IGKV1-39
<400> 368
Aip ITe GIn Met T?r Gln Ser Pro
Asp Arg val ;gr ITe Thr Cys Arg
Leu Asn Trp Tyr GIn Gln Lys Pro
35 40 )
Tyr Ala Ala ser Ser Leu GIn Ser Gly val Pro Ser Arg Phe Ser
50 55 /60
Ser Gly Ser Gly Thr Asp Phe Thr Leu Th% Ile Ser Ser Leu Gln
65 70 /75
Glu Asp Phe Ala Thr Tyr Tyr Cys GIn,Glin Ser Tyr Ser Thr Pro
85 /90 95
<210> 369 /
<211> 90
<212> PRT
<213> Artificial Sequence
<220>
<223> IGKV3-20
<400> 369
Glu Ile val Leu Thr G Ser Pro Ala Thr Leu Ser Leu Ser Pro
1 5 10 15
Glu Arg Ala Tgr Leu/Ser Cys Arg gga Ser GIn Ser val ggr Ser
2 /
Tyr Leu Gln Gln z%s Pro Gly GIn Ala zgo Arg Leu
Ard Ala Thr Gly Ile ggo Ala Arg pPhe
Asp Phe Thr Leu ;Er Ile Ser Arg Leu
Tyr Tyr Cys GlIn
20
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Pro
80

Gly
ser
Leu
ser

Glu
80




111
<223> higk-5H23(VH)~-hIgGLl(E233A)(L235A) (5H23 chimera)
<400> 370

Gln
1
Leu
ASp
Gly
Lys
65
Met
Ala
Gly
Phe
Leuy
145
Trp

Leu

val GIn

val Lys

Ile Asn

35

Trp I'le

50

Gly Lys

Gin Leu
Arg Ser

Thr Leu

115

Pro Leu

130
Gly

Cys
Ser
Ser
ser
195
ASN
His
val
Thr
Glu
275
Lys
Ser
Lys
Ile
Pro
355
ey
Asn
Ser
Arg

Leu

Gln Gln
5

Ser

Leu

Ile
20
Trp

Cys

val Lys

Tyr Pro

Ala Thr

ser
85
Tyr

Ser
Asp

100

val Thr

Ala Pro
teu val
Ala
165
Gly
Gly
Lys
Cys
L.ey
245
Glu
Lys
Lys
Leu
LYyS
325
LYS

Ser

Gly

Ser Gly Pro

Ala Ser
25

Pro

Lys
Gln Arg
40
Gly

Asp Ser

55
Thr

Ala Asp

Thr Ser Glu

ser Arg
105
ser Ala
120

LYS

Ser
Ser Ser
135
Asp

Tyr Phe

Thr ser Gly
l.eu
185

Tyr

Tyr Ser
Thr
200
Lys

Gin

Asp
215
Pro

Lys

Cys Pro

Pro Pro Lys

Thr Cys val

Asn Trp
280
Arg Glu glu
295
val Led His

ser Asn Lys
GlIn
345

Met

Gly

Glu
360
Tyr Pro

Asn Asn

Phe Leu
val
425
GlIn

AsSn

Thr
440

2
Al
265

Txpfva1

Glu
10
Gly

Leu
Tyr
Gly Gln
Thr Lys
Ser

75
Ser

Lys

Asn
90
ser Phe

Ser Thr

Thr Ser

Glu
155
His

Pro

val
170
Ser Ser

Ite Cys

val G}
Ala Pfo

235
Pro’ Lys

val
Asp

Gin Tyr

GIn Asp
315
Ala Leu
330
Pro Arg

Thr Lys

Ser Asp

Tyr Lys
395
Tyr Sser
410
Phe Ser

Lys Ser

val
Thr
Gly
Tyr
60

Ser
Ala
Ala
Lys
Gly
140
Pro
Thr

val

Pro
220
Ala
Asp
Asp
Gly
Asn
300
Trp
Pro
Glu
Ash
Ile
380
Thr
LysS
Cys

Leuy

Lys
Phe
Leu
45

Asn
Arg
val
Tyr
Gly

125
Gly

val /

Pro
Gin
365
Ala
Thr
Leu
ser

Ser
445

Pro
Gln
350
val

val
Pro
Thr
val

430
Leu

Sequencelisting_13370_11_228

Met
255
His
val
Tyr
Gly
ITe
335
val
Ser
Gly
Pro
val
415
Met

Ser

240
Ile

Glu
His
Arg
LyS
320
Glu
Tyr
Leu
Trp
val
400
ASp
His

Pro




<220>
<223> Coding sequence of hIgK-5H23(VH)-hIgGL(E233A)(L235A)
(5H23 chimera)
<400> 371
atggacatga gggtccccge tcagcetoctg gggetcctge tactctgget ccgaggtgec
agatgtcaag tgcaacttca acagtcaggc ccagaactcg tcaaacccgg agcactcgty
aagatctcgt gcaaggcgtc gggttacact ttcacgtcct acgacatcaa ttgggtgaag M
cagaggcctg gacagggcect ggagtggatt ggatggatct acccggggga tgggtctacc/
aagtacaacg aaaagttcaa aggcaaagcc actctgaccg cagacaagag cagcagaacy
gcgtacatgce agttgtcatc cctgaccagc gagaactcgg ccgtctactt ttgtgetegce
tccgattact atggatcccg gagcettcgoce tactggggac agggaactct ggtgactgtg
tcatcggcta gcaccaaggg cccatcggte ttccccctgg caccctectc caagagfacc
tctgggggca cageggecct gggetgectg gtcaaggact acttccccga accggrgacg
gtgtcgtgga actcaggcgc cctgaccagc ggegtgcaca ccttcoccgge tgtedtacag
tcctcaggac tctactccct cagcagegtg gtgaccgtge cctccagcag cttgggeacc
cagacctaca tctgcaacCgt gaatcacaag cccagcaacCa ccaaggtgga csagaaagtt
gagcccaaat cttgtgacaa aactcacaca tgcccaccgt gcccagceacc pgcactcgeg
gggggaccgt cagtcttcct cttcccccca aaacccaagg acaccctcat gatctcecgg
acccctgagg tcacatgegt ggtggtggac gtgagccacg aagaccctgy ggtcaagttc
aactggtacg tggacggcgt ggaggtgcat aatgccaaga caaagocgey ggaggagcag
tacaacagca cgtaccgtgt ggtcagegtc ctcaccgice tgcaccagga ctggetgaat
ggcaaggagt acaagtgcaa ggtctccaac aaagccctcc cagcccgeat cgagaaaacc
atctccaaag ccaaagggca gccccgagaa ccacaggtgt acaccgigee cccatcccgg
gaggagatga ccaagaaccCa ggtcagcctg acctgectgg tcaagggett ctatcccage
gacatcgccg tggagtggga gagcaatggg cagccggaga acagctacaa gaccacgcct
cccgtgctgg actccgacgg ctccttcttc ctctacagca aggtcaccgt ggacaagage
aggtggcagc aggggaacgt cttctcatge tccgtgatge afgaggctct gcacaaccac
tacacgcaga agagcctctc cctgtctccg ggtaaatga
<210> 372
<211> 218
<212> PRT //
<213> Artificial Sequence //
<220>
<223> hIgK-5H23(VL)-hIgK (5H23 chimg%%)
i
<400> 372
Aip Ile val Leu Thr Gln Ser Pro Ala Ser Leu Ala val Ser Leu Gly
5 10 15
GIn Arg Ala Thr Ile Ser Cys Ala Ser Lys Ser val ggr Thr ser
20
Gly Tyr gg? Tyr Met His Trp " GIn GIn Lys Pro gTy Gln Pro Pro
5
Lys gsu Leu ITe Tyr Leu ALA Ser Tyr teu Glu ggr Gly val pro Ala
Arg Phe Ser Gly Ser Gly Aer Gly Thr Asp Phe Thr Leu Ash Ile His
65 70 75 80
Pro val Glu Glu g1u AsD Ala Ala Ile g5r Tyr Cys Gln His Ser Arg
5 95
Asp Leu Thr Phe Pro/Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 ‘ 105 110
Thr val Ala Ala Ser val Phe Ile Phe Pro Pro Ser Asp Glu GIn
115 - 120 125 ,
Leu Lys Ser Ala ser val val Cys Leu Leu Asn Asn Phe Tyr
130 135 140
Pro Arg Glu Ltys val GIn Trp Lys val Asp Asn Ala Leu Gln Ser
145 150 155 160
Gly Asn Ser/Gln Glu Ser val Thr Glu GIn Asp Ser Lys Asp Ser Thr
165 170 175
Tyr Ser Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 185 190
His Ly val Tyr Ala Cys Glu val Thr His GIn Gly Leu Ser Ser Pro
195 200 205
val Lys Ser Phe Asn %g% Gly Glu Cys

112

Sequencelisting_13370_11_228
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<210> 373
<211> 723
<212> DNA
<213> Artificial Sequence

<220>
<223> Coding sequence of hIgK-5H23(VvL)-hIgk (5H23 chimera)

<400> 373
atggacatga gggtcccege tcagetcctg gggetectge tactctggct ccgaggtgge
agatgtgaca tcgtcctgac tcagagecce gcatcoctcg ccgtgtcact tggtcaagga 120
gctaccattt cctgccgcge atcgaagtct gtgagcactt ccggctacgt ctacatgcac 180
tggaaccage agaagccagg acaaccgecg aagetgcetga tctatctcge gtcatdcctg 240
gaatcgggag tgccggegag gttttcggga tegggcetecg gaaccgactt caccgtgaat 300
atccatccag tggaagagga ggatgccgcece atctactact gtcagcacag ccgdgatcte 360
actttccctt teggeggagg gacgaaattg gaaatcaaac gtacggtgge tgcaccatct 420
gtcttcatct tcccgcecatc tgatgagcag ttgaaatctg gaactgectc tgttgtgtge 480
ctgctgaata acttctatcc cagagaggcc aaagtacagt ggaaggtgga gaacgcccte 540
caatcgggta actcccagga gagtgtcaca gagcaggaca gcaaggacay cacctacagc 600
ctcagcagca ccctgacgct gagcaaagca gactacgaga aacacaaagt ctacgectge 660
gaagtcaccce atcagggcct gagctcgecce gtcacaaaga gettcaagag gggagagtgt ;%g
tag /

<210> 374

<211> 1045

<212> PRT

<213> Artificial Sequence

<220> '

<223> human KLB (M1-F508)- mouse KLB (P507/51043)

<400> 374 /

Met Lys Pro Gly Cys Ala Ala Gly Ser igngiy Asn Glu Trp %}e Phe

1 5
Phe Ser Thr Asp Glu ITe Thr Thr Arg yyr Arg Asn Thr Met Ser Asn
20 25 30
Gly Gly Leu GIn Arg Ser val i%e Ley Ser Ala Leu Ile Leu Leu Arg
35 45

Ala v81 Thr Gly Phe Ser Gly Asp @ly Arg Ala éée Trp Ser Lys Asn

5 55

Pro Asn Phe Thr Pro ggi Asn Gl Ser Gin %gu Phe Leu Tyr Asp ggr
65
Phe Pro Lys Asn Phe Phe Trp/'1y Ile ggy Thr Gly Ala Leu Sgn val
Gly Lys Gly Pro Ser Ile Trp Asp His
/ 105 110
ys Asn val Ser Ser Thr Asn Gly Ser Ser
, 120 125
Glu Lys Asp Leu Ser Ala teu Asp Phe Ile
135 140
Phe Ser Ile Ser Trp Pro Arg Leu Phe Pro
150 155 160
val Ala Asn Ala Lys Gly Leu GIn Tyr Tyr Ser
. 170 175
Ala Leu val Leu Arg Asn Ile Glu Pro Ile val Thr
185 190
Asp lLeu Pro Leu Ala Leu GIn Glu Lys Tyr Gly Gly
‘ 200 205
Asp Thr 1Ile glg Asp Ile Phe Asn 938 Tyr Ala Thr Tyr
Met pPhe Gly Asp Arg val Lys Tyr Trp Ile Thr Ile His
230 235 240
Tyr Leu val Ala Trp His Gly Tyr Gly Thr Gly Met His Ala
245 250 255
Glu Lys Gly Asn Leu Ala Ala val Tyr Thr val Gly His Asn
260 265 270
Ile Lys Ala His Ser Lys val Trp His Asn Tyr Asn Thr His Phe

Sequencelisting_13370_11_228

Glu Gly Ser Trp Lys Lys As

Phe Ile His Thr His Leu
115
Asp Ser Tyr Ile phe
130
Gly val Ser Phe
145
Asp Gly 1le val

Thr Leu Leu Asp
Leu Tyr His
Trp Lys As

210
Cys Phe
225
Asn Pr
Pro

Le




Arg
Ile
305
Gln
ASp
Pro
Phe
Met
385
Asn
Asn
Ile
Leu
Gly
465
val
His
ser
val
Phe
545
Leu
Thr
Lys
Thr
Cys
625
Leu

Ser

Pro
290
Glu
Ser
Gly
Ile
Phe
370
Ala

Trp

275
His
Pro
Met
ASp
Phe
355
Ala
Lys
Ile
Trp
Met
435
Glu
Glu
Phe
Tyr
Pro
515
Glu
Asp
Arg
Tyr
Thr
595
Ash
val

His

Gln
ASN
val
Tyr
340
Ser
Phe
Met
Lys
Phe
420
Met
Ile
Trp
Ash
Lys
500
AsSp
Ser
Pro
val
val
580
His

Leu

Lys
Arg
Ser
325
Pro
Glu
Ser
Gly
Leu
405
Thr
LYyS
Arg
Gin
Ser
485
Gin
MetT
val
His
Glu

565
Ser

Trp
295
Glu
Leu
Gly
Glu
Gly
375
Asn
Tyr
Ser
Phe
Phe
455
Ala
GlIn
Ile
Gly
Lys
535
Tyr

val

 Arg
Asn
695
Ala
Asp
His
Lys
Pro
775
Ala
Thr

Leu

280
Leu

Asn
Gly
Met
LYyS
360
Pro
val
Asn

Arg

Ser
Ala

AsSn

Ser
Thr
Trp
Arg
345
His
Asn
Ser
Asn
val
425
Ser
Tyr
Thr
Glu
Glu
505
Phe
Glu

Trp

Leu

GIn
Asp
745
Ala
Phe
Lys
Lys

His

114
ITe Thr
Met Asp
315
Phe Ala
330
Lys Lys

Glu Met

Asn Phe

Asn
395
Arg

Leu

Pro
410
Lys Thr

Gln val

Thr Ala
Ile Arg
475
Arg Lys
490
Ash Gly
Pro

Phé Thr

Asn/baf

555

ys Thr
/570

val Glu

Asp Trp

Gln val

val
635
Leu

Gly

Gly
650
Thr Ala

Gly Asp

Ser Asp

Ley
715
Arg

AsSn

Tyr
730
Trp Ala

Glu Arg

Lys Thr
Gln
795
Ser

Asn

Glu
810

Phe Thr

Cysy/

285

Leu

Ser
605
Leu Arg
620
Phe Pro

Pro Leu

Lys Ala
val
685
Tyr

Leu

Met
700
Met ITe

Pro val

Glu Pro

Phe Leu
765
Gly Asp
780
Arg Gly

Arg Leu

Thr Arg

Ser

Ala
750
Gin
Tyr
Leu
val

Phe
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His
Cys
His
335
val
Ala

Asn

Ala

Leu
655
Gln
Leu
Arg
His
His
735
Asn
Phe
Pro
Ser
Lys

815
val

Trp
Gln

Leu

Gln
l.eu
560
Cys
Met
Pro
Arg
Thr
640
leu
Asp
Trp
Thr
Ala
720
Gly
Pro
Glu
Ser
Ser
800
Gly

Ile




Gln
835
Gin

His Lys
Phe Leu
850
Thr Pro
865

Arg

Trp

Asp Arg

Leu Glu Asp

Glu Ala Leu
915
Ala phe
930

Thr

Tyr

Phe
945
Leu

Ser

ITe ser

Gly GIn Pro

Glu Lys Lys
995
val teu
1010

GlIn Lys

Ala

Phe
1025
Ser Arg val

<210> 375
<211> 3138
<212> DNA
<213>

<220>
<223>

<400> 375

atgaagccag
gaaataacca
ctgtcagcac
tggtctaaaa
ttccctaaaa
aagaaggatg
gtcagcagca
ctggatttta
gatggaatag
gctctagtge
gcactacaag
tatgccacat
aacccatatc
ggaaatttag
tggcataact
ggatctcatt
caatccatgg

ccagagggga
catgagatga

cccctaaaca £

aactggatty/
acagacagts
agccaggtgyc
tectctecgtgg
gtgga_‘tta

820

Leu Asn

Asp Ile

Gly val

Thr
Thr

Arg

Asn Arg
840
Arg Leu
855

Lys Leu

870

Ile
885
Gin

Asp

Asp
900
Lys Ala

Lys Leu

Asp Phe

Tyr
Ile
Tyr
Thr

Arg Ala

Ite Thr

Arg Lys
Ile
920
Glu

Leu

Glu
935
Lys

950

ser Ser
965
Ala Glu
980
Pro Leu

Leu Ser

Ala Arg

Gly
ASp
Itle

Ile

Leu Pro

Thr Asp
Phe
1000
val

Phe

Thr
1015

Asn Leu Gln Asn

1030

Phe ser

1045

gctgtgeggc
cacgctatag
ttattctgcet
atcctaattt
acttrttctg
gaaaaggacc
cgaatggttc
taggagtttc
taacagttgc

ttagaaacat A

aaaaatatgg
actgtttcga
tagtggcrtg
cagctgycta
acaacgcaca

aactggaata
gtgtgaaaac
ttcaagcaat
atggcetttga
acagtaaaca
gagaaaatgg
atttctettg
agtttaccga

Artificial Sequence

Coding sequence of human K

aggatctcc

acgagcetgrt
tactccggta
gggtattggg
ttctatatgg
cagtgacagt
ttLtttatcaa
aacgcaaaa
gaacctata
ggggtggaaa
gatgtttggg
gcatgggtat
cactgtggga
tttcegecca
aaaccggtcg
tggatggttt
gtrgttctcc
tgatttcttt
aatgggacaa
caacaaccct
agaagacacc
aaggttagat
atggcaggat
gaaagagcgg
ttttcctttg
gggagtcact
tcctcacctyg

115
val Ala

825
Ser

Ser Ser Pro

Leu Ala Trp

875
Gly

Ala Asn

890
Tyr Tyr Leu
905
ASp

Lys val

Lys Ser Lys
val
955

Asn

Ser Ser

Glu
970
Thr

Ala

Cys Ile

985

Gly Cys Cys

Phe His His

Ile Pro

1035

val
Ala
Asn
Leu

val

ts/fMl—FSOS)m mouse KLB (P507-S1043)

{ gggaatgaat

tccaacgggg
actggattct
aatgaaagtc
actggagcat
gatcatttca
tatatttttc
ttttcaattt
ggtctgcagt
gttactttat
aatgatacca
gaccgtgtca
gggacaggta
cacaacttga
catcagaagg
gaaaacacga
gccaacccta
gttctaccca
gccttttett
aatgtttcac
cgaatcttga
acggccatct
gaaatacgag
gcttacacca
aaacctaagt
aaagagtcca
gagtctgttc
tatgtgtgga

ggatttictt
gattgcaaag
ctggagatgg
agetgtttct
tgcaagtgga
tccacacaca
tggaaaaaga
cctggecaag
actacagtac
accactggga
taatagatat
aatattggat
tgcatgeccc
tcaaggctca
gttggttatc
tggatatatt
tccatgggga
ttttctctga
ttggacccaa
ttaatttaag
ttgctgagaa
acatgatgaa
tgtttggtta
tcegeegagg
cttcagcaca
cgccagacat
ttaagcccga
atgtcactgg
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cagcactgat
atctgtcatc
aagagctata
ctatgacact
agggagttgg
ccttaaaaat
ctratcagcce
gcttttecce
tcttctggac
tttgcctttg
cttcaatgac
tacaattcac
tggagagaag
ctcgaaagtt
gatcacgttg
caaatgtcaa
tggcgactat
agcagagaag
caacttcaag
agaagcgcetg
tggctggttc
gaatttcctc
tactgcctgy
attattttat
ctactacaaa
gaagggtcgg
gtttacggtc
caacagattg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680




ctctaccgag
agcatcaaaa
ctggactgga
aggtactata
ttgtaccacc
tggctaaaca
ttgggggact
tacaaccgca
caggtctggce
tccttacatt
gccgageget
gactatccat
tcagtcctge
tacgcactga
tcagttgcag
cgectggetg
agagacaggg
cagatccgaa
gacaaggtca
agatttggat
ctgatcagca
gaagacacag
ggttgctgcet
aagagaagaa
agcagagttt

<210> 376
<211> 1042
<212> PRT
<213>

<220>
<223>

<400>

Met
1

Phe

376
Lys Thr

Ser Ser

Ala Leu
35
Thr

Arg

val
50
Tyr

Ala

GIn
65
Phe

va'l

Pro Lys

Glu Gly Ser

Tyr val Tyr
115
ser Tyr
130

val

Asp

Gly
145
Asn

Ser
Gly Thr

Ala Leu Leu
Leu
Trp

cys

225
Asn Tyr
Prgf Gly Glu

tggaaggggt
aacgagttga
cctctatect
ggtgtgtggt
caacccactc
tgaacacagc
tggtgaagcet
cgagtaatga
acctctatga
gcgactgggc
tcctecagtt
cggttatgaa
cgcgettcac
accacttcac
acagggacgt
taacaccctg
atatctacat
agtactactt
aaatcaaagg
ttttcacctc
gcagtggect
actgcaccat
tcatctecac
aattccagaa

tcagctga

Gly
Asp
20

Gln
Gly
Ser
Asn
Trp
100
Ser
Ile
Phe

val

Cys
5
Glu
Arg
Phe
Pro

Phe

Mouse KLB (M1-F506) -

Ala
Arg
Ser

Ser

aaggctgaaa
aatgttggca
tcecactgge
gagcgaagga
ccatcteggce
caaggccttce
ctggatcacc
cacctaccgt
taggcagtat
agaacctgec
tgagatcgcc
ggaatacatc
cgcgaaggag
tacgaggttc
ccagttcctyg
gggagtgcgc
cacagccaat
ggagaagtat
ctactatgca
tgacttcaga
cceecgetgag
ttgctcattt
tctggctgta
agcaaggaac

Artificial Sequence

Ala Gly
Asn

Ala

Gly
55

Gly
Gly
Gly
120
Lys
Ser

Asn

Leu
200
Asp
Arg
His

teu Thr

Leu Ar

116
acaagaccat
aaaatgaaag
aatctgtcca
ctgaagctgg
ctcececetge
caggactacg
atcaatgagc
gcagcccaca
aggceggtec
aacccctttg
tggtttgceag
gcctccaaga
agcaggctgg
gtgatacaca
caggacatca
aagctccttg
ggcatcgatg
gtccaggagg
ttcaaactga
gctaagtcct
aacagaagtc
ctcgtggaga
ctgctatcca
ttacaaaata

Ser Pro Gly

Arg’ Ser Arg

Ser Ala

Gly Ala
Leu
75

Thr

Ser
val
Arg Pro
105
val Gly

Asp Leu

Ile Trp

155

Ala Gly
g ITe

185

Thr Gln

Leu Asn

val Lys Tyr
235
Phe Gly
250

val

Gly

Ala Tyr

cccagtgceac
tcacccacta
aagttaacag
gcgrcttecc
cacttctgag
ctgagctgtg
ctaacaggct
acctgatgat
agcatggggc
tggattcaca
atccgetett
accagcgagg
tgaagggtac
agcagctgaa
ccecgcectaag
cgtggatccg

acctggetct
ctctgaaagc
ctgaagagaa
ctgtccagt
ctgcgtgt

agaaaccaft
tcaccgtttt
taccaptgaa

Asn
Lys
Phe
Ile
60

Phe
Gly
Ser
Thr
Ala
140
Pro
Leu
Glu
Glu
Asp
220
Trp
Thr

Thr

human Ki.B(5509-51044)

Glu
Thr
val
45

Trp
Leu
Ala
Ile
Asp
125
Leu
Arg
Arg
Pro
Glu
205
Tyr
Ile
Gly

val

Trp

Met
30
Leu

Asp

Tyr
Phe
Trp
110
Arg
Asp
Leu
Tyr
TIle
190
Tyr
Ala
Thr
Met

Gly

Sequencelisting_13370_11_228

agattatgtg
ccagtttgcet

1740
1800

acaagtgtta 1860

catggtgacg
cagtgggggg
cttccgggag
gagtgacatg
cgcccatgec
tgtgtegetg /2

Ile
15

Ser
Leu
Lys
ASp
Gln
95

Asp
Ser
Phe
Phe
Tyr
175
val
Gly
Thr
Ile
His
255
His

‘ttacagcaag
] tcagcctgeg
catcrtcttc
tcatcatcaa
gaaaggccac

Phe
Asn
Arg
Lys
Thr
val
Arg
Thr
Leu
Pro
160
Arg
Thr
Gly
Tyr
His
240
Ala

Asn

1920 /




Ite
Pro
290
Glu
Ser
Gly
Ser
pPhe
370
Met
Lys
Phe
Met
Ile
450
Trp
Asn
Lys
Asp
ser
530
Pro
val
val
His
lLeu
610
Ser

Pro

Leu

Lys
275
His
Pro
Met
ASP
Glu
355
sSer
Gly
Leu
Thr
Lys
435
Arg
Gln
Ser

GIn

260
Ala

Gin
Asn
Ser
Tyr
340
Ala
Phe
GIn
Glu
Asp
420
ASn
val
ASp
Glu
Ile
500
Gln
Leu
Leu
Gly
Ile

580
Arg

His
Lys
Arg
Ser
325
Pro
Glu
Gly
Asn
Tyr
405
Ser
Phe
Phe
Ala
Gln

485
Ile

Ser
Gly
Thr
310
val
Glu
LyS
Pro
val
390
ASp
Tyr
l.eu
Gly
Tyr
470
Lys
Gin
G1n
Pro
val
550
Arg
Lys
Ala

Asn

Lys
630

h Arg

Ala
710
Arg
Ala
Ala
Leu
Ser

790
Glu

Lys
Tryp
295
Asp
Leu
Phe
Glu
AsSn
375
Ser
AsSp
Ile

Asn

Leu
l.eu
695
His
Gln
ASD
Ala
Phe
775
Lys

Ala

val
280
Leu
Asn
Gly
Met
Glu
360
Asn
Leu
Pro
Lys
Gln
440
Thr
Thr
Arg
Asn
Pro
520
Ser
Asn
Lys

Leu

Trp
Glu
760
LyS
His

Glu

265
Trp

Ser
Met
Trp
Lys
345
val
phe
Asn
Glin

Thr
425

Arg

Arg

117

His
Ile
Glu
Phe
330
Thr
Arg
Arg
Leu
Ile

410
Glu

Pro
650
Glu

Leu
ITe
Leu
Pro
730
Glu
Phe
Gly
Arg

Arg

Asn
Thr
ASD
315
Ala
Gly
Gly
Pro
Arg
395
Leu

Asp

Asp

Gly
795
Leu

Tyr
Ley

300
val

Ala
Gln
Tyr
780
Leu

Leu

Ser

Lys

270

p Lys

Ser

Asn

510
Gly

Glin
Leu
Ccys

Met
590

Pro

Arg
Thr
lL.eu
Ala
670
Trp
Ser
Ala
Gly
Pro
750
Glu
Ala
Ser

Gly
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Leu
Thr
575
Lys
Thr
Cys
l.eu
His
655
Tyr
Ile
Gly
Leu
Ala
735
Tyr
Ile
Ala
Ser

Thr

Thr
Ser
His
560
Asp
val
Gly
val
Tyr
640
Ala
Ala
Thr
Asn
Ala
720
val
Ala
Ala
Met
Ala

800
val




Asp
Gin
Glin
Trp Gl
865
Met
Asp
Leu
Phe
Ser
945
Ser
Thr G1
Lys
Leu

Lys Al

1025

Phe
Leu
ASD
850
AsSp
ASp
Lys
Lys
930
ASD

Ser

Pro

Leu
1010

805
Leu Thr
825

Ser

Ala
820
Gly

Cys Asn His Phe
Ala
835

Ile

Ser Arg Tyr Asp

840
Thr Ser Ser Pro
855

Leu

Arg Leu

val Leu
870
Thr

y Arg Lys Arg Trp

Ile Ala
885

Arg

Ile Tyr Ser Gly
Leu
900

Tyr

Arg Leu
905

val

Lys Tyr Tyr

Ala Ile
915
Leu

Leu Asp LyS

920
Glu Ser

Ala Glu

Lys
935

Ser

Lys

Phe Lys Ala Lys Sser Ile

950
Phe Pro Phe Glu
965

Thr

Arg Gly Asn
val
985

Cys

n Glu Asn Glu Thr

980
Ile

Cys
Leu Phe
995
ser

Leu Gly Cys

1000

Phe GIn Arg
1015

Gln His Ile Pro

1030

ITe Ala Ile

a Lys Asn Leu

val ser

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

<220>
<223>

<400>

atgaagacag
gaaagaaaca
ctgtctgegt
tgggataaaa
ttccctaaaa
aagacagatg
gtcaacggca
ctggattttt
aatggaacag
tcgetggtac
acgctccagg

tatgcc
aaccct

ggaaattraa
tggcataact
gggtcccatt
cactccatgt
cctgagttea
gtgaggggca ,
aacaccgtgy
attaaactgd

atar"

377
3129
DNA
Artificial Sequence

Coding sequence of Mouse KL

377
gctgtgcage
cacgctctag
ttgttctgcet
aacagtacgt
acttttcctyg
gaagaggacc
cagacagatc
taggagtttc
tagcagcagt
ttaggaatay

gagtciggta
ggg9cgttyggy

ttttatcag
gaatgcgcaa

gggaatgaat
tccaacagygg
accggcttct
aacccaagtc
accggagcat
gatcggtacg
tacatctttc
ttctcaatct
ggtctceggt

118
810
Thr
Asp
Thr
val
Ile
890
Gly
Arg
Pro
Gin
Ser
970
Cys
Phe

Gln

Leu Lys Gly Lys

(M1-F506) - human KLB(S509-51044)

60
120
180
240
300
360
420
480
540
600

ggatttictt
cactgcaaag
ccggagacgg
agctgticcet
ttcaagtgga
tctactcaca
tggaaaaaga
cctggecacyg
actaccgtgce
accattggga

cagctctgat
atctgeegty
gaaagcaata
ctatgacact
agggagttgg
cctgagaggt
cttgttgget
gttgtttece
acttctggac

daagaca
tgFgacttct

cgagcccatt
gggctggaaa
gacctttgga
gcatgggttt
cactgtggga
cttccgeect
aaacagaaca
tggatggttc
cgccatgatc
ctttgecttt
acaaaatgta
ccctcaaatce
caccacggec
tgatgaaatc
ggatgcctat
gaggaaaccc
tttaaaagag
cactgaatct

aagaatatgg
acat
tacc

acgagaaaaa
ggaragagcc
ccfetgtget
A~aagacggy
ggctgattt
‘tgaaaatggg
aatacgatga
agacagagga
caataaaatt
ttgagtggca
agcagaaaga
acggcttctc
cctggggtgt

gttaccttgt
aatgcaacta
gaccgtgtca
ggcacaggta
cacaacctga
catcagaagg
gacaacatgg
gccaacccca
cccgagttet
tcctteggge
tcactcaact
ttgatttcgg
atctacatga
cgcgtgttty
acgacccgac
aagtcctegg
tccacgecag
gttcttaage

tgatagatct
aatattggat
tgcatgcacc
tcaaggcaca
gttggctctc
aggacgtgar
tccacgggga
ctgaggcaga
ccaacaactt
taaggcaggt
agaacggctg
tgaagaattt
gttatacggc
gagggctgtt
ctcattacta
atgtgcaggg
ccgagtctgt
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tttgcctety
cttcaacgac
tacaattcac
aggagagaag
ttcgaaagtyg
catcaccttg
caactgccag
cggcgactac
gaaggaggag
caggccctca
gctgaactgg
gttcacagat
CCtaaaccag
ctggactctc
ttatgtggac
caagcagatc
ccagtttccec
ggcttcgtcc

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620




ccacagttca
cgagtggaag
aaaaaacaac
tgggcctegg
tacaggtgeg
tatccgaccee
aacccatcga
gacctggtga
cgctctggea
tggcgcctcet
cacgcggact
cgcttectgce
ccecgeggeca
ctgccgegec
ctcaaccact
tcggacaggg
gctgtgattc
atggacattt
cggaagtact
gtcagaatca
ggattcttca
agcagcaggg
acagagtgca
tgcttettct
agaaagtttt
gttagctag

<210> 378
<211> 25

<212> PRT
<213>

<220>
<223>

<400> 378

Gln val GIn Leu val Glin Ser Gly Al

,;/gr

1

Ser val Lys val Ser Cys Lys Ala

<210> 379
<211> 32

<212> PRT
<213>

<220>
<223>

<400> 379

Agg Ala Thr Leu Ths'

Humanized Anti-

gcgatectca
gggtgaggct
ttgagatgtt
tectteccac
tggtcagtga
acgcccacct
cggccgagge
agctctggat
acgacaccta
acgaccggcea
gggcggaacc
agttcgagat
tgagggaata
tcaccgaggce
tcaccactag
acatccagtt
cctggggggt
acatcaccgce
acctagggaa
aaggctatta
catctgattt
getteccttt
ctgtctgett
ccaccctggt
ggaaagcaaa

20

Artificial Sequence

tctgtacgtg
gaaaacacga
ggcaagaatg
tggcaacctg
ggggctgaag
aggeetcccc
cttccaggec
caccatcaac
€ggggcggcy
gttcaggccc
cgccaacccc
cgcectggttc
cattgcctcc
Cgaaaggagg
gttcgtgatg
tgtgcaggac
gcgcaagetg
cagtggcatc
gtaccttcag
tgcattcaaa
taaagctaaa
tgagaacagt
attccttgtyg
tctactctta
agacttacaa

Artificial Sequence

///

/

geta Klotho

119
tggaacgccea
ccegcetecaat
aaagtcaccc
tccgeggtga
cttggcatct
gagcetictogt
tacgctgggc
gagcctaacc
cacaacctgce
tcacagcgceg
tatgctgact
gccgageege
aagcaccgac
ctgctcaagg
cacgagcagc
atcaccegec
ctgcggtgygg
gacgaccagg
gaggtgctga
ctggctgaag
tcctcaatac
agttctagat
cagaagaaac
tcaattgccea
cacataccat

/

Humanized Anti-Beta Klotho VH ;&{

#

VH FR3

ctggcaacag
gcacagattt
actaccggtt
accgacagge
ccgegatggt
tgcatgecga
tgtgcttcca
ggctaagtga
tggtggceeca
gggeccgtgtc
cgcactggag
tcttcaagac
gggggctttc
gcacggtcga
tggccggcag
tgagctcccece
tccggaggaa
ctctggagga
aagcatacct
agaaatcta
aattttac
gcagtcagac
cactgayatt
tttttgaaag
taaagaaagg

actgttgcac
tgtaaacatc
tgctctggat
cctgaggtac
caccctgtat
€gggtggety

ggagctgggy
catctacaac

cgcectggee A2
gctgtcgety

ggcggeegag
ngggaC/aC
cagcteggec
cttctgegeg
ccgctacgac
cacgcgectyg

‘acccagattt

caaagtgatc
Ccaagaaaat
cctgggttgt
gcagaagaga
caagagagtt

géu val Lys Lys Pro Gly Ser

15

Ala Asp Lys Ser Thr Ser Thr Ala Tyr Met Glu
10 15

Leu Ser Ser Leu frg Ser Glu Asp ;gr Ala val Tyr Tyr g%s Ala Arg

<210> 380
<211> 32

<212> PRT /
ficial Sequence

<213> Arth

380

flumanized Anti-Beta Klotho VH FR3
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{ Ala Thr Leu Thr Ala Asp Lys Ser Thr Arg Thr Ala Tyr Met Glu




120
1 5 10 15
Leu Ser Ser Egu Arg Ser Glu Asp ;?r Ala val Tyr Tyr g%s Ala Arg

<210> 381

<211> 32

<212> PRT

<213> Artificial Seqguence

<220> ] )
<223> Humanized Anti-Beta Klotho VH FR3

<400> 381 /
Agg Ala Thr 1le Tgr Ala Asp Lys Ser {hr Ser Thr Ala Tyr ngfG1u

Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys A
30 7

20 25
<210> 382 “
<211> 23
<212> PRT
<213> Artificial Sequence
<220>
<223> Humanized Anti-Beta Klotho VL FR1
<400> 382
Aip Ile GIn Met T?r Gln Ser Pro Ser igr Ley/ Ser Ala Ser Vg? Gly
‘ 1
Asp Arg val Tgr Ile Thr Cys
2 /
<210> 383 ////
<211> 23 /
<212> PRT _
<213> Artificial Sequence
<220>
<223> Humanized Anti-Beta KlotHo VL FR1
<400> 383 /
Aip Ile G1n Leu Tgr Gln Ser/Pro Ser igr Leu Ser Ala Ser Vg? Gly
1

Asp Arg val Tgr Ile Thr
2

<210> 384

<211> 23

<212> PRT

<213> Artificial

<220> )
<223> Humanizegd Anti-Beta Klotho viL FR1

<400> 384
G}u ITe val/lLeu Tgr GIn Ser Pro Ala Thr Leu Ser Leu Ser ;go Gly

a Thr Leu Ser Cys
20
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<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VL

<400> 385
Trp Tyr Gln Gln Lys Pro Gly Lys Ala
1 5

<210> 386

<211> 15

<212> PRT

<213> Artificial Sequence

<220> .
<223> Humanized Anti-Beta Klotho VL

<400> 386
Trp Asn GIn GIn Lys Pro Gly Lys Ala
1 5

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

<220> )
<223> Humanized Anti-Beta Klotho VL

<400> 387
sz Tyr Gln Gln Lgs Pro Gly Lys Pro

387

15

PRT

Artificial Sequence

<210>
<211>
<212> PRT

<213> Artificial Sequence

<220> ‘
<223> Humanized Anti-Beta Klotho vL

<400> 388
Trp Asn GIn Gln Lys Pro G]
1 > ,

388
15

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

<220>
<223>

<400>

389

15

PRT /
Artificial Sgquence

Humanized/anti-Beta Klotho VL

389

Trp Tyr Gln
1

Lys Pro

Tn Lys Pro Gly G1n Ala
5

121

FR2

Pro Lys Leu Leu Ile Tyr
10 15

FR2

Pro Lys Leu Leu I

10 15

FR2

Prq/ ys Leu Leu Ile Tyr
10, 15

/

/

/

FR2

Pro Lys Leu Leu Ile Tyr
10 15

FR2

Pro Arg Leu Leu Ile Tyr
10 15
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122
<223> Humanized Anti-Beta Klotho VL FR2

<400> 390
Trp Asn Gln GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile Tyr
1 5 10 15

<210> 391

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VL FR2

<400> 391 . /
Trp Tyr GIn Gin Lys Pro Gly GIn Pro Pro Arg Leu Leu I]f/zgr
1 5 y

10

<210> 392 .//
<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> Humanized Anti-Beta Klotho VL FR2

<400> 392 /
Trp Asn GIn GlIn Lys Pro Gly GIn Pro Pro Arg/Leu Leu Ile Igr
1 5

<210> 393 /
<211> 32 ‘/
<212> PRT /
<213> Artificial Sequence /

<220>
<223> Humanized Anti-Beta Klotho/VL FR3

<400> 393 4
Gly val Pro Asp Arg Phe Ser/g}y Ser %&y Ser Gly Thr Asp i?e Thr
1 5 /

Ley Thr Ile Ser Ser teu Gl

,Ala Glu Asp val Ala val Tyr Tyr Cys
20 / 30

25

<210> 394
<211> 32

<212> PRT
<213> Artificial Seguence

<220>
<223> Humanized #£nti-Beta Klotho VL FR3

<400> 394

G}y val Pro S¢r Arg Phe Ser Gly Ser Ggy Ser Gly Thr Asp i?e Thr
1

Ser Ser Leu GIn Pro Glu Asp Phe Ala Thr §5r Tyr Cys

20

Leu Thr 11

Artificial Sequence
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<220> _
<223> Humanized Anti-Beta Klotho vL

<400> 395
G}y val Pro ser Agg Phe Ser Gly Ser

Leu Thr Ile ser Ser val GIn Pro Glu
20 25

<210> 396

<211> 32

<212> PRT

<213> Artificial Sequence

<220> ) .
<223> Humanized Anti-Beta Klotho vL

<400> 396
Gly val Pro Ser Agg pPhe Ser Gly Ser
1
Leu Thr Ile Ser Ser Leu Gin Glu Glu
20 25

<210> 397

<211> 32

<212> PRT

<213> Artificial Sequence

<220> i
<223> Humanized Anti-Beta Klotho vL

<400> 397
Gly val pro Sser Agg Phe ser Gly ser
1

Leu Thr 1le Ser Ser val GIn Glu Glu,

20 25

<210> 398

<211> 32

<212> PRT

<213> Artificial Sequence

<220> ‘ /
<223> Humanized Anti-Beta/Klotho VL

<400> 398 /
Gly val pro ser Agg Phe Ser Gly Ser
1 4
teu Thr ITe ser Ser Aal Gln Glu Glu
20 25

<210> 399

<211> 32

<212> PRT

<213> Artifidial Sequence

<220> _
<223> Huménized Anti-Beta Klotho vL

<400> 3499
Gly I} Pro Ala Agg Phe ser Gly Ser
1

Leufthr Tle Ser Arg Leu Glu Pro Glu
20 25

123

FR3

Gly Ser Gly Thr Asp Phe Thr
10 15

Asp Phe Ala Thr Tyr Tyr Cys
30

FR3

Gly Ser Gly Thr A
10 /15

yr Tyr Cys
30

Asp Phe Ala Thr

FR3

Gl ser Gly Thr Asp Phe Thr
0 15
%sp Phe Ala Thr g%r Tyr Cys

FR3

Gly Ser Gly Thr Asp Phe Thr
10 15
Asp Ala Ala Thr ggr Tyr Cys

FR3

Gly Ser Gly Thr Asp Phe Thr
10 15
Asp Phe Ala val ggr Tyr Cys
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<210> 400

<211> 32

<212> PRT

<213> Artificial Sequence

<220>

<223> Humanized Anti-Beta Klotho Vi

<400> 400

Gly Ite Pro Ala Arg Phe Ser Gly Ser
5

Leu Thr Ile Ser Arg val Glu Pro Glu
20

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

<220>
<223> Humanized Anti-Beta Klotho VL

<400> 401
Gly Ile Pro Ala Agg Phe Ser Gly Ser
1
Leu Thr Ile Ser Arg Leu Glu Pro Glu
20 25

401

32

PRT

Artificial Sequence

<210> 402

<211> 32

<212> PRT

<213> Artificial Sequence

<220>
<223>

<400> 402
61y Ile Pro Ala Agg Phe Ser G1

Ser

Tu Glu

teu Thr Ile Ser Arg Leu Glu £
20 / 25

<210>
<211>
<212>
«<213>

<220>
<223>

<400> 403
Gly I1le pro Al

£

Humanized Anti-Beta K1otho/yt

124

FR3.

Gly ser Gly Thr Asp Phe Thy
10 15 /

Asp Phe Ala val ggr Tyr /95

FR3

Gly ser Gly Thr Asp Phe Thr
10 15

Asp Ala Ala val g%r Tyr Cys

FR3

Gly Sser Gly Thr Asp Phe Thr
10 15

Asp Phe Ala val g%r Tyr Cys

FR3

Phe Thr
15
Asp Phe Ala val §5r Tyr Cys

Gly Ser Gly Thr Asp
10
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<223> Humanized Anti-Beta Klotho VL

<400> 404
Gly Ile Pro Ala Agg Phe ser Gly Ser

Leu Thr Ile Ser Arg val Glu Glu Glu
20 25

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

<220>
<223> Humanized Anti-Beta Klotho VL

<400> 405
P?e Gly Gly Gly T?r Lys val Glu Ile

-

405
10
PRT
Artificial Sequence

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

<220>
<223> Humanized Anti-Beta Klotho VL

<400> 406
Pge Gly GIn Gly Thr Lys Leu Glu Ile
5

406

10

PRT
Artificial Sequence

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

<220> ) )
<223> Humanized Anti-Beta Klotho VL

<400> 407
P?e Gly Gly GIn T?r Lys Leu/

407

10

PRT

Artificial Seqguence

<210> 408

<211> 1042

<212> PRT

<213> Cricetulus griseus

<220>

<223> hamster befa klotho

<400> 408

Mgt Lys Ala G Cgs Ala Ala Gly Ser
Tyr Glu Arg Asn Thr Arg
20 25
GIn Arg Ser val Xg] Leu
Gly Leu Ser ggy Asp Gly
Ser Pro ¥%1 asn Ala Ser

Ph¢ Pro Lys Asn Phe Phe Trp Gly val

125
FR3

Phe Thr

15

Asp Ala Ala val Tyr Tyr Cys
30

Gly Ser Gly Thr Asp
10

FR4

Ly S.

FR4

10

Ile pPhe
15

Ser

Pro Glu
10

Ser

Gly Asn

Trp

Thr Met Asn
30

Leu

Lys LyS
vai
45
Trp

Ser Ala phe Leu Arg

Ile
60
phe

Lys Ala Asp Lys Lys

Thr
80
val

L.eu
75
Thr

Gln Leu Tyr Asp

Gly Gly Ala phe Gln

Sequencelisting.13370_11 228




Glu
pPhe
ASp
Gly
145
ASNn
LYS
L.eu
Trp
Cys
225
Asn
Pro
Leu
Arg
Ile
305
His
Asp
pPhe
Ala
LyS
385
Ile
Trp
mMet
Glu
Glu
465
Phe
Tyr
Pro
Glu
ASp
545
Arg

Tyr

Gly
Ile
Ser
130
val
Gly
L.ey
Tyr
LyS
210
Phe
Pro
Gly
Ile
Pro
290
Glu
Ser
Gly
Ser
Phe
370
Met
Lys
Phe
Met
Ile
450
Trp

Asn

Asn
Tyr
115
Tyr
Ser
Thr
Leu
His
195
Asn
GlIn
Tyr
Glu
Lys
275
His
Pro
Met
Asp
Glu

355
Ser

Trp
100
Thr

85
Gln

His
Phe
Tyr
Ala
165
Ser
Asp
Thr
Phe
val
245
Gly
His
Lys
Lys
Phe

325
Pro

Ala
Leu
Leu
GlIn
150
ser
Leu
Leu
Met
Gly
230
Ala

Asn

Asp
Arg
Glu
135
Phe
val
Ile
Pro
Jle
215
Asp
Trp
Leu
Lys

Leu

Leu

Arg
615
Leu

Gly
ASp
120
Lys
Ser
AsSh
Leu
l.eu
200
Asp
Arg
His
Thr
val
280
Leu
Asn
Gly
Met
Glu

360
Asn

Leu

Asp
600
Gin

Gly

Arg
105
val
ASp
Ile
Ala
Arg
185
Ala

Leu

val

126

80
Gly

ser
Leu
ser
Lys
170
Asn
Leu
Phe
Lys
Phe
250
val
His
Ile
Ala

Phe
330

Thr ,

Leu

Ser

Pro
Ile
Leu

Trp

C155

Gly
ile
Gln
Asn
Tyr
235
Ala
Tyr

Asn

Gly
Pro
Arg
395
Leu
ASp
Gin
Ser
Gly
475
Lys
Pro
Phe
Ser
Gly
555
Pro
ey
Thr
Arg

Pro

Leu
460
Leu
Thr
Leu
Ser
Ser
540
Asn
Ser
Ala
ITe
Tyr

620
Met

Iie
Glu
125
Leu
Arg
Glin
Pro
Asp
205
Tyr

Ile

Pro
Thr
Ala
365
Asn
val
Ser
Thr
Ile
445
Leu
Phe
Ser
Lys
Trp
525
Pro
Arg
His
Lys
Leu
605
Tyr

val

GIn
Leu
Cys
Met
590
Pro
Arg

Thr
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Asn
415
Iie

Phe
Gly
val
His
495
Ser
val
phe
teu
Thr
575
Lys
Thr
Cys

Leu

Tyr
Asp
Phe
Asp
480
TYyr
Thr
Thr
Thr
Gin
560
Asp
val
Gly
val

Tyr




127
635
Glu

625
Hi1s

630
His Pro
650

Lys

Pro Thr His Ser Leu

645
Asn

Gly Leu Leu Asn
Ala
665

Asp

Gly Gly Trp Leu Thr Thr

660
Phe

TYyr

Gly Leu Cys GIn Glu Leu Leu

675
Glu

Gly
680
Ile Leu Ser Met
695

His

Asn
690
Thr

Pro Asn Arg ASp

Ala AsSn Met
710

Arg

ASp Ala
705

Trp

Tyr Arg Leu

Arg Gln Pro
730

Glu

Leu Tyr Asp
725

His

Arg

val
745
Arg

Leu Ser
740

Trp

Ser Leu Ser Asp

Ala Phe

Phe
775
Lys

His Ala
755
Ala

Asp Ser Lys

Thr

Phe
770
Glu

Trp Asp Pro Leu Gly

Ser Gln
790

Pro

Lys ITe Ala
785

Leu

Tyr
Thr Glu
805
Leu

Pro Arg Phe Arg

810
Phe Ala His Thr
820

sSer

Asp Tyr Asn

Gln Asn Ser
835

Ile

Leu Ser ASp

Gln The Ser Ser

855
Leu

Asp
850
Gly

Arg

Trp Ala Ite
865

Met

Arg Lys

Glu

Leu
895
Glu

Ile p Leu

890
Gl
e

Pro

Ile Ala
885

Arg

Asp Ile Tyr

Ile Ile Ala
900

Tyr

Asn Asp Gly Tyr

Ala Ala
915
Leu

Leu Lys Leu Asp Gly

925
Gly

TYP

Phe Lys Thr Phe Thr

930
AsSp

Lys
935
ser Ile
960

Glin

Ser Phe Glu
945

Ser

Lys Ser Leu

Ser Ala
970

Cys

Ser Gly
975

GIn

Arg Ser Gly Cys

Thr
990
Thr Leu
1005
Arg Arg Phe
1020

Gly His Ser

Ile Phe
/ 985
y Cys Cys
1000
fhe His His
/ 1015

1 Ile Pro Leu

Pro Pro Glu Asp

980
Ile

Lys

Cys)/

Ser Leu Phe Ser Ala val

995
Ser

Lys

Leu Ite His
1010

Lys Asnh

Leu Arg Lys
Ser
1025

Leu Ser

val
1040

Leu Lys Arg

<210> 409
<211> 3042
<212> DNA
<213>

<220>
<223>

<400> 4
atgtCr'aca gggcactgca aagatctgtc

"1us griseus
beta klotho

gtgctgtcag cgtttgttct gectgegaget 60

gttagcggat tgtctggaga cgggaaagceg
gtggatgcaa gtcagctgtt tctctatgac
gg»actggag catttcaagt ggaagggaat

atatgggata aaaaacagta cgtgagtccg 120
acttteccta aaaacttttt ctggggtgtt 180
tggcaggcag acggaagagg accctcgatt 240
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tgggatcgtt
agttacattt
cagttctcaa
aaaggtctcc
gttgttacct
aaaaatgcaa
ggagaccgtg
tttgccacag
ggacacaacc
ccccatcaga
acagaaaaca
tttgccaacc
atgccagtgt
ttttcctttg
gtatcactca
atcttgattt
gccatctaca
atacgagtgt
tacacgtctc
cccaagacct
gagtccacge
tctgttctta
gtgtggaatg
aaaccatccc
atgaaagtca
ctgtctgaag
aagctgggeg
cctgagecge
gactacgcag
aatgagccta
gcccataacc
ccagtccage
ccetatgtgg
ttcgetgatc
tccaagaacc
aggctggtga
atacacaaac
gacatcaccce
ctgcttgggt
atcgatgatc
caggaggctc
aaactgactg
aagtcatctg
agcaatcccg
actcagaaga
ctgtcaatca
aatataccat

<210> 410
<211> 1044
<212> PRT
<213>

<220>
<223>

oryctolagus cy

tcatctacac
ttctggaaaa
tctectggec
aatactacaa
tataccattg
ctatgataga
tcaagtattyg
gtatgcatgc
tgatcaaggc
agggtttgcet
tggccgatac
ccatccatgc
tctctgaggce
ggcccaacaa
acttaagaca
Ccggagaatgg
tgatgaagca
ttggttacac
gccgaggact
cggcacatta
cagacatgca
agccggagtt
ccactggcaa
actgcacaga
cccactacca
ttaatagaca
tctctececat
ttcttaacag
gactgtgctt
ataggctgag
tgatgattgc
atggagctgt
actcacactg
cgctcttcaa
agcaagggcet
agggcaccat
agctcaacag
gcctgagcetc
ggatccagag
tggctctgga
tgaaagcata
aagagaaatc
tagagtttta
catgtggtca
aatctctgat
ccatttttca

tgaaggaagg

Cys A
5
Glu

A
Arg
Phe P
Pro

Phe

Ser

val
70
Phe

acacctgaga
agatttgttg
acggttgttc
caaacttctg
ggatttgcct
tctcttcaat
gattacaatt
gccaggagag
tcattcgaaa
gtccattacc
aatcagctge
agacggcgac
agagaaggag
tttcaggeece
ggtgctgaac
ctggttcaca
tttcctcaac
ggcectggtct
gttttatgty
ctacaaacag
gggtcagttt
tatggtttee
cagattgcta
ctatgttagc
gtttgctctg
agtactaagg
ggtgacgttg
tgggggatgg
ccaggaacta
tgacatgtac
ccatgcccag
gtcgetgtec
gaaggcageg
gactggcgac
gtceccgetea
cgacttctac
cagccgcetcet
gccecageege
gaactatgggy
gaatgatggg

ccafagtaga

iculus

Rabbit bet# klotho

Ta Ala Gly

AsSn

rg Arg

val Met
40
Gly Asp
55
Asn

ro
Glu

Trp Gly

Arg

val

128
gatgtcagcea
gctctggatt
cccaatggaa
gactcgctga
ttggcgetac
gactatgceca
cacaaccctt
acgggaaatt
gtgtggcata
ttggggtccc
cagcactcta
taccctgagt
gaggtgaggg
tcgaacacty
tggattaaat
gatagtgaca
caggtictic
ctcctggatg
gactttaata
atcatacaag
ccctgtgact
tcececacagt
cagcgagtag
atcaaaaaac
gactgggcca
tactataggt
taccacccca
Ctaaacactt
ggggacttygyg
aaccgeacg
gtctgygcy
ctacatt
gagcgeyicc
tatccattyg
gtcctgecge
gcacgtgaacc
atggcagaca
ctggctgtta

atccgaaagt
aaagtcaaaa
tttggatttt
atcagcagaa
gacacagact
tgttgcttca
agaagatttc
gttcttagcet

Pro
10
cys

Ser Gly
Arg
25

L.eu

Ser Ala

Gly Arg Ala

Gin teu
75
Thr

Ser

Gly

tcacagagaa atccgccgac
ttttaggagt ttctttttat
cagtagcatc cgtgaatgca
tacttaggaa tattgagccc
aggaagacta tgggggttgg
catactgctt ccagaccttt
acctggttge ttggecatggy
taacagctgt ctacattgtg

actacgacaa aaacttccge /7
actggataga accaaacaay

tggcttttgt gettgggt
tcatgaaaac attgtccgcc
gcacagctga cttcttfgec
tagtgaaaat gggacdaaat
tagaatatga caacfctcga
taaagacaga ggacaccaca
aagcaataca gtAtgatgaa
gctttgaatg glagtatgece
gtgaacagaa jAgaaaggaaa
aaaatggtty’ ccctttgaaa
tctectgggy ggtcaccgag
ttaccgagc tcacctgtat
aaggagyaag gctaaaaaca
gagttgagat gttggccaaa
ccatgettec cactggcaat
gtgrggtgag cgaaggactg
ccgactecca tetaggecte
agaccgccaa ggecttecag
gaagctctg gatcaccatc
gtaatgacac ctaccgtgca
tctacgacag gcagtatagg

g actgggtgga acctgccaac

tcctgtttga gatcgectgg
ccatgaagga gtacatcgec
gcttcaccce agaggagage
acttcactac taggttcgtg
gggacgtcca gttcetgcag
tgccetgggg agcacgcaag
tctacatcac agccaatgge
actacttgga gaagtacatc
tcaaaggcta ttatgcatte
tcacatctga cttcaaagct
gtggcttcce ctetgagact
gcaccatctg ctcattttte
tctccactct ggctgtactg
ataaatcaaa gaacttagaa
aa

val
15
ser

Asn Glu Trp ser

Glu Thr Met
30

Leu

Ser

Ile Leu
45

Trp

Phe Arg

val Gln
60
Phe

Ser Asn

Leu Tyr Asp Thr

Gly Ala pPhe Gln val

SequencelListing.13370_11_228




clu
phe
ser
val
145
Gly
Leu
Tyr
Lys
Phe
225
Pro
Gly
l.eu
Pro
Glu
305
ser
Gly
Ala
rPhe
Ala
385
Trp
Gly
Tyr
Asp
phe
465
ASpP
TYr
Thr
Thr
ser
545
His

Asp

Gly
Ile
Tyr
130
Ser
Thr
Leu
His
ASh
210
Gin
TYyr
Glu
Lys
His
290
Pro
Met
Asp
Phe
Ala

370
Lys

Ser
Ala
115
Ite
Phe
val
Asp
Trp
195
Glu
Thr
Leu
Lys
Ala
275
Gln
Asn
val
Tyr
Ser
355
Phe

Met

595
Leu

Thr

Trp
100
Thr
Phe
Tyr
Ala
Ser
180
Asp
Thr
Phe
val
Gly
260
His
Lys
Arg
Ser
Pro
340
Glu

ser

85
Lys

His
Leu
Gln
val
165
Leu

Leu

Lys
Leu
Glu
Phe
150
Ala
Leu
Pro
Ile
ASp
230
Trp
val
Lys
Trp
Glu
310
Leu

val

val

Leu

ASp
Asn
Lys
135
Ser
Asn
i.eu
Trp
ASp
215
Arg
His
Ala
val
l.eu
295
Ser
Gly
Met

Lys

Pro

375
val

Ala

Asn
615
Lys

Gly
val
120
ASp
Ile
Ala
Arg
Ala
200
Leu
val
Gly
Ala
Trp
280
Ser
Ile
Trp
Thr
Ash
360
Asn

Ser

Gin
Leu
600
Arg

L.eu

LYS
105
Ser
Ley
Ser
Lys
Asn
185
Leu
Phe
LYyS
Tyr
val
265
His
Ile
val
Phe
Lys

345
Glu

129

90

Gly Leu
ser Arg
Ser Ala
Trp Pro
Gly Leu
170

Ile Glu
Gin Glu
Asn Asp
Tyr Trp
Gly Thr
250

Tyr Thr
Asn Tyr
Thr

Asp

Ala Asn,

330
Lys L
val/Arg

Asn Phe Lys
Leu/Asn Leu

Leu
585
Asp
Glin

Asn

395
Arg Ile
410
Thr Glu

val Leu
Ala Trp
Arg Arg
475
Arg Pro
490
Gly Phe
Cys Asp
val Ala
Ala Thr
555
Thr Arg
570
Glu Met
Trp Ala
Ala Leu

Ile Ser

Ser
460
Gly

Lys
Thr
Phe
Ser
540
Gly
Pro
Leu
Ser
Arg

620
Pro

val
Gly
125
Asp
Leu
Tyr
val
Tyr
205
Ala
Thr

Leu

Gly Ai

NG
5

Ser

LYyS
Ile
Ser
Thr
365
Leu
Gln
Ile
Thr
Ala
445
Leu
Leu
Ser
Leu
ser
525
Ser
Asn
Ala
Ala
val
605
Tyr

Met

Arg
590
Leu
Tyr

val

Sequencelisting_13370_11_228

Asn
400
Asn

Ile
Leu
Gly
val
480
His
Ala
val
Phe
Leu
560
Thr
LysS
Thr
Ccys

Leu




625
Tyr

Ser
Ala
Thr
Asn
705
val
Leu
val
Ala
Met
785
val
Ala
Glu
l.eu
Pro
865
Asp
G1In
Ala
Ala
Thr
945
ITe
Gln
Lys
Leu

Trp

1025

Tyr
Gly
Gly
Ile
690
AsSp
Trp
ser
Ala
Trp
770
Arg
Leu
Asp
Gln
Gln
850
Trp
Leu
Asn
Leuy
Phe
930
Ser
Thr
Thr
LysS

Leu

1010

Pro
Gly
Leu
675
Ash
Thr
His
l.eu
Ser
755
Phe
Glu
Pro
phe
GIn
835
Asp
Gly
ASp
Asp
Lys
915
Lys
ASP
Ser
GIn
Pro

995
Ser

Lys Ala

Arg val reu

<210> 411

<211>
<212>
<213> Oryct

<220>

<223>

<400>
tgaag

Co

5737
DNA

1

Thr
Trp
660
Cys
Glu
Tyr
Leu
Ser
740
His
Ala
Tyr
Arg
TYyr
820
Asn
Ile
Glu
val
Gln
900
Ala
Leu
Phe
Asn
Gly
980
Leu
Ser
Lys

Ser

His
645
Leu
pPhe
Pro
Gln
Tyr
725
Ley
Trp
Glu
Ile
phe

805
Ala

630
Ala

Asp
Arg
Asn
Ala
710
Asp
His
Gln
Pro
Ala
790
Ser

Leu

His Leu
Pro Ser

Glu Leu
680

Arg Leu

695

Ala His

Arg Gln

Ser Asp

Ala Ala
760

Leu Phe

775

Ser Lys

Asp Ala
Asn His
Arg Tyr
840
Leu Ala
855
Leu Leu
Thr Ala
Gln Tyr
Ile Asp
920
Glu Lys
935
Lys Ser
Pro
Glu 95
Ser

Vie Phe

/1015
GIn His

agus cuniculus

Gly
Thr
665
Gly
Ser

Asn

Thr
985
Cys

1600

His

Ile

130

Leu
650
Ala
Asp
Asp

Leu

Cys
Phe

Arg

Leu
1035

ng sequence of Rabbit beta klotho

Ala
Ala
val
Tyr
700
Ile
Ser
Pro

Leu

Asn
Arg

Leu Leu Leu
990

Phe Cys Thr

1005

Lys Arg Arg

1020

Lys Lys Gly

Phe
Leu
960
Asn
GlIn
val
Phe

Lys
1040

gtg ataagacggt cccgcagttc gtggcaaatg aagccaggct gtgeggcagg 60

atctgcaggg aatgaatggg tttccttctg caccgatgaa agaaacagac gctgtaggga 120
aacgatgicc agcggacgcce tgcggagatc tgtcatgctyg tcagecttca tectgetgeg 180

SequenceListing_13370_11.228

aggcgtgact gggttccccg gagacggaag agctgtatgg tcgcaaaatc ctaatttgag 240




tccggtaaac
tgtggggact
tgtatgggat
cagctacatt
tcagttttca
aaaaggtctc
tgtagtcact
gaaaaacgag
tggggaccgt
ctacgggaca
gggacacaac
ccecgeatcag
agcggaaagce
grttgccaac
ctccgtectg
ctttgeccttt
gcagaatgtg
ccctcgaatc
caccacagcc
ggatggagtc
ggacgcttac
aagaaggccc
gctcagagag
caccgagtct
cctctacgtg
gaaaacacgg
ggcaagaatg
gggcaacctg
ggggctgaag
gggcctgcecec
cttccgegac
caccatcaac
ccaggccegec
gtaccggecg
cgccaacccc
tgcgtggttc
catcgecctcec
cgagcggcegg
gttcgtgatg
cctgcaggac
gggcaagctg
caatggcatc
gtacgtccag
tgcattcaaa
caaagccaag
tgagaacggc
actcctectg
tctactctea
ggacttacaa
tatttctctce
catacccgta
aaacctctge
ttcttggtic
gctttgtcaa
gctactatgg
aaactattct
tggtcctagt
gccaatcaca
taattttgtg

atggaaagat A
caccgtacty/

tgatttag 4

tg;gaatgct

gaaagtcagc
ggagccttcec
catttcatcg
tttttggaga
atttcctggce
cagtactata
ttataccatt
acgttgattg
gtcaaatact
ggtctgcatg
ctgcttaagg
aaaggctgge
atcgtggaca
ccgatccacg
cccgetttet
tcgtttggac
tcactcaatc
ctgatcgctg
atctacatga
cgagtgtttyg
aacacccgcec
aagtecctegg
gccacccegg
gttcttaagc
tggaacgcca
cccgcetcagt
aaagtcaccc
tccgaggtga
ctcaacatct
gcgecgetgce
tacgcagggce
gagcccaace
cacaacctgce
tcgcagegeg
tacgtggcct
gccgageccc
aagacccggc
ctggtcaagg
cacgagcagc
atcacccgec
ctgcggtgga
gacgaccagg
gaggctctga
ctgactgaag
tcttcaatac
ggtcctagat
cagaagaagc
tcaattacca
cacataccat

tgaagagttt/,

ttgtacacag
catgtggty
taaaggag

ttac;ctgga
ggcfctcaaa
gcdctgaccc
afcttttaag
gactaagga
caacttccte
tctagaaccc
ggaaaatttc
atctcatttt
caagctacct
catacccagg
aaggaggtaa
gcaggtttta

tgtttctcta
aagtggaagg
ctacacacct
aagacttatc
caagactgtt
atcggctcct
gggatctgece
atttattcaa
ggatcaccat
ctcecgggaga
ctcattcaaa
tgtcgatcac
tactcaagtyg
gggacgggga
cagaagcaga
ccaacaactt
taagacaggt
agaacggcty
tgaagaattt
gctacactgc
gtggactgtt
cgcattacta
atctgcaggg
ccgagtcggt
ctggcaaccyg
gcacagattt
acttccggtt
accgacaagc
cgcccatggr
tgcacagcgg
tgtgcttcecy
ggctgagcga
tgatcgcgca
gggcgetgtce
cgcactggca
tgttcaagac
gcgggctctc
gcgeegecga
agaacggcag

tggcctcacc*

ccctgcagaa
aagcatafct
aaaaatftaa
agtttfacaa
gcaafcagac
cggtgatatt
totttcacag
daagaaagqg
agaaattcac
agtatttgag
aatgcatttt
ttcgcactge
ctgtttcgea
ttttaaaagt
tctgtgattt
tagaaagcaa
acaactacac
taatctgaaa
gagccatacc
ctttagagca
ctatctgcag
agaaagattt
ctttgctcca
atattactca
taaccctttt
gtcatcaaat
caggaaaaca

131
tgacactttc
gagttggaag
gaacgtcagc
ggcgctggat
cccggatgge
ggactctctyg
ttgggcgcta
tgactatgec
tcacaatccc
gaaggggaat
agtctggeac
gctgggatcc
ccagceagtcc
ctacccagag
gaagaacgag
caagccctta
gctgaactygg
gttcacagac
cctcaaccag
ctggtctcectce
ttatgtggac
taaacaggtc
gcagtttccc
ggcttecteg
aatgcttcac
catcaccatc
tgctcetggac
cctgaggtac
caccttgtac
ggggtggcty
ggagctgggg
cgtctacaac
cgcgetedtyg
gctthgctg

ctacggagac
cgaccagcett
gatagataaa
acccaggttt
caaactaatt
tcaaggaaat
ctttagetgce
acggaagaga
ccacaagaga
tccagttcca
atactgtgct
cccttaageg
cactaggcta
tcattctcta
caaactctgt
tgtcactcgt
acacatctta
aaatccgtta
tgtaaaagta
cagctgtgag
ggcattecctt
tttectttcta
Ccaagtttta
tcctgecacag
cttgatagtc
ttattttaat
atggaaggac
aaattcagtc

CcCaaaaaact
aaggatggga
agccgcegatg
tttttaggag
acagtagcag
ctacttagaa
caagaaaaat
acctactgtt
tatctggtag
gtggcagctyg
aactacaaca
cactggattg
atggtctcgg
gtgatgacaa
gtacgaggca
aacaccatgg
attaaactgg
agttacgtgce
gttcttcaag
ctggatggc
ttcaacaggy
ataggagaaa
tgtgacytct
ccacagttca
€ggg¥ggaag
aagdaacaac
tgggcctegg
tdcaggtgtg
acccgaccc

gacccatcca

gacctggtga
cgcaccagea
tggcacctgt
cactcggact
cgcttectgce
ccggtggeca
ctgeceecget
ctcaaccact
tcggacaggg
gcegtgatge
ctggacgtct
cgccagtact
ataaaaatca
ggattcttca
accagcaacg
cccgagtgea
tgcttcettct
agaaaatttt
gtccttaget
tatgctggta
aaccaaggcg
gtgacaatca
tgagtattac
gctttctita
aaggcttcac
agcaaggtgc
gggtaatcta
gctcttctec
tgacttcegt
gacaatttag
accatttttyg
tggcttacct
aattgtgtac
gatgtgaaac
accatggtta
atagctccaa
agattaactc
agtggtttaa

Sequencelisting._13370_11_228

ttttctgggy
aaggactctc
gctccagtga
tctcttttta
tcgecaatge
acattgaacc

acggggggty
tccagacgtt

cttggcatgg/
tctacactg”

ggaatttcgg
agccaaagag

gdacagaaga
€aataaggtt

/' tcgaatggca

aacagagaga
acggcttcac
cctggggegt
gcgaccctca
gggtgaggct
tcgagatgtt
tcctteccac
tggtcaccga
atgcccacct
cggccaaggce
agctctggat
acgacaccta
acgaccgceca
gggccgagec
agttcgagat
tgagggagta
tcagcgacgce
tcaccaccag
acgtgcagtt
cctggggega
acatcacggc
acctggagaa
aaggctatta
cctctgattt
gcttecegtce
ccgtetgett
gcaccctggt
ggaaagcaaa
aaagtgaact
acacaaaaga
atgacaatca
gcgaactcag
ctgacgcatt
gataccaata
agcagattta
tttccecttt
cttatctata
ataaaacacc
aacccatctc
tcactaatct
taagatgaca
acatttcaag
tagcattagt
atccctetgt
tccagetgtt
agrataagac
tggcactaag
agcatcctct




132
gaggtacctg gggcacaatc tccacagata aggggaaaga gcactgacaa agactaaaca
tcctaaaaag acgcaatgtt ctacttactg gccatcagaa taatggccaa aggaccctat
acttgcttge tctctagcca agtttcgetg cacataggtg tagaatgcag cgactgaccc
tggatgcgat tcagaatgct gatctgagtg aactagtttt ttatacagca ctttttaaag
Cctagaattc ttccatctga acttgggagt tttgactttt ttgaaattaa ttgtgcettaa
gatttattca gtgattctaa acactggagg tagaaaactg tatacccatt atgectatta
atttttcttyg attagccaac atttaaataa ccacaaagtg gccagtegtt gtctttccect
ttcaggaatt taagtcaaag gatgctgctg cctgcgatgc tggcacttca taggggtgac
agtttgtgtc cctgcggttc cacttcctat ccagctcect gctaatgget tgggagagec /
ctgcacccac atgggagacc caaaagcaga tcctgctgcet ttcagectge tgeggecacy
tggagtatga accagtggat ggaagatcaa tgtctctccc aacaattctt tgaataaayt
ttttcaaaag tcaaaataaa attctccagc tcaaaaagct ttagtagaaa acgatccyac
attaaggcgg ttgtgattgt atcccaagtg catctacgtt acaaaccaaa ttgagtdtge
aattcagtat gctactagac tataaggaga aaacagccaa ttcaaacaaa ataccdaagt
cacgtgcagt taatttgctt tctggttggce caaatgtttt ttttctette ttgedaccac
tgttttacat gtactttaga agaaattttg actttttgct tcctttgaga aatfactatt
atcaaaggca attcataatt acaagtggtc cattgtctta agagctcaag agfatagccc
ttcaaacttg ccaaactcct caaatagtga agctcctaac gaagggttta cdacatcctg
ttccttaggg gttatattit taagtgactg taatttacct aacaaattta Atctggcetat
ctattggtaa tacatgtaat attcaggttt atcataaacc cacttaaaay ctaaaggtta
agtggaagtt gctgcttttc aaagtaacag gcttctcagy ggaaaatayC accttagegt
ccacctggta ctacatctcg tgtattcact gtaacccatc tttccgagta tgtctgatat
atatggaaac aacactagtg cttagcctct ggaaatgagg ccaggayttt gtgattaaat
gtctaattta ttccaaataa actgatttac gccaata
<210> 412
<211> 1045
<212> PRT
<213> Canis Tupus familiaris
<220>
<223> Dog beta klotho
<400> 412
Mit Lys Pro Gly Cys Ala Ala Gly Ser 560 Gly Asn Glu Trp Ile phe
5 e 15
Leu Ser Thr Asp Glu Ser Asn Thr H¥s Tyr Arg Lys Thr ggt Cys Asn
20 5
His Gly Leu GIn Arg Ser val ﬁge Leu Ser Ala phe ige Leu Leu Gly
35
Ala gg] Pro Gly Phe Ser géy ASp Gly Arg Ala gge Trp Ser Lys Asnh
p
Pro His Phe Ser Pro val Asn/Glu Ser Gin Leu Phe Leu Tyr Asp Thr
65 70 / 75 80
Phe Pro Lys Asn g?e Phe Tfp Gly val ggy Thr Gly Ala Phe g1n val
/ 5
Glu Gly Asn Trp Lys ThyY Asp Gly Lys Gly Pro Ser Ile Trp Asp His
100 / 105 110
Phe ITe His Thr His Lys Asn val Asn Ser Met Asn Ser Ser Ser
115 120 125
Asp Ser Tyr Ile Leu Glu Lys Asp Leu Ser Ala Leu Asp Phe Ile
130 135 140
Gly val Ser phe Gln Phe Ser ITe Ser Trp Pro Arg Leu Phe Pro
145 150 155 160
Asp Gly ITe Ald Ala val Ala Asn Ala Lys Gly Leu Gln Tyr Tyr Asn
165 170 175
Ser Leu Leu Asp Ala Leu Val Leu Arg Asn Ile Glu Pro Ile val Thr
180 185 190
Leu Tyr Trp Asp Leu Pro 583 Ala Leu GIn Glu EOS Tyr Gly Gly
5
Trp Lys Asn Glu Thr ITe Thr Asp Ile Phe Asn Asp Tyr Ala Thr Tyr
21 215 220
Cys Gln Thr Phe Gly Asp Arg val Lys Tyr Trp Ile Thr Ile His
225 230 235 240
AsnfPro Tyr Leu val Ala Trp His Gly Tyr Gly Thr Gly Met His Ala
245 250 255
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Pro
Leu
Arg
Ile
305
GlIn
Asn
Pro
Phe
Met
385
ASh

Asn

Gly
Ile
Pro
290
Glu
Ser
Gly
Leu
Phe
370
Ala

Trp

Glu
Lys
275
TYyr
Pro
Met
AsSp
Phe
355
Ala

Lys

Lys
260
Ala
Gln
Asn
val
Tyr
340
Ser
Phe
Met
Lys
Phe
420
Met
Ile
Trp
Ash
Lys
500
Asp

Ser

Pro

Phe

Glu

Gly
His
Lys
Arg
Ser
325
Pro
Glu
Ser
Gly
Leu
405
Thr

Lys

Asn
Ser
Gly
Ser
310
val

Glu
Ala
Phe
GlIn
390
Glu
Asp
Asn
val

Asp
470
Lys
Ile
GIn
l.eu

Leu

Leu Ala

val
280
Leu

Lys
Leu

295
Glu

Asn
Leu
val
Glu

Gly

375

Asn
Tyr
Ser
Phe
Phe
455
Ala

GlIn

Ser

Ala
760
Leuy

Lys

Pro
775

Ala ser

133
Ala val Tyr
265
Trp His Asn

Ser Ile Thr

Met Met Asp
315
Phe Ala
330

Lys

Trp

Lys
345
Asn

Lys

Glu val

Asn Asn Phe

ser Leu Asnh
395
Pro Arg
410

Lys

Asn

val Thr

425

Asn Gln val

Thr Ala

Thr Arg

475
Arg
490
Asn
Pro
\%
Ash
Lys
570
Leu
ASp
Glin
Ser
Gly
650
Thr
Gly

Ser

ASp

Asn Leu

715

Arg Tyr Arg

730

Asp Trp Ala

745

Ala Glu Arg

Phe Lys Thr

Lys Asn Arg

795

Leu
620
Ser
Pro
Arg
Leu
val
700
Leu
Pro
Glu
Phe
Gly

780
Gln

val
Asn
285
Gly

Leu

teu
Ser
605
Arg
Pro
Ser
Ala
val
685
Tyr
Ile
Ala
Pro
Leu
765
Asp

Gly

Ala
590
Ile
TYyr
Met
Pro
Phe
670
Lys
Ser
Ala
Gln
Ala
750
Gln
Tyr

Leu

Sequencelisting.13370_11_228

Leu
His
His
Ar

735
Asn
Phe
Pro

Ser

Leu
560
Cys
Met
Pro
Arg
Thr
640
Leu
ASD
Trp
Thr

Ala
720

g Gly

Pro
Glu
Pro

Arg
800




Ser Thr Leu

Ala Ala Asp

His Ala Arg

835

Phe Leu Gln
850

Leu Pro

865

Gly

Trp

Asp val

Leu Glu Asn

Glu Ala Leu
915
Ala phe
930

Thr

Tyr

Phe
945
l.ey

Ser

Ile Ser

Ser Glu Thr

GIn Lys Lys
995
Leu Leu
1010

Trp LyS

val

Ile
1025
AsSn Ser Leu

<210> 413
<211> 4350
<212> DNA

Pro Arg
805
phe Tyr
820
GIn Asn

Asp Ile

Gly Glu

Phe
Ala
Gly
Thr

Arg

Thr Asp

lLeu Asn

Glu

His

134
Glu
810
Phe

825

Ser Arg
840
Cys Leu
855

Lys val

870

val
885
Glu

ASP

Asp
900
Lys Ala

Lys Leu

Glu Phe

Tyr
Leu
His
Thr

Lys

Ile Thr

Arg Lys
ITe
920
Glu

Leu

Glu
935

Ala Lys

950 .

Asn Ser
965
Gin Arg
980
Pro Leu

Ser Ser

Ala Lys

Gly
Asn
Ile
Ile

Asn

Phe Pro

Thr Glu

Phe
1000

Phe

Thr
1015

1030

Gin ser

1045

<213> canis Tupus familiaris

<220>
<223>

<400> 413

acaatcacaa
gccaggetgt
caacacacac
agcatttatt
taaaaatcct
taaaaacttt
agatggaaaa
cagcatgaat
ttttatcgga
aatagcagca
agtacttagg
acaagaaaaa
cacctactgt
atatctagtt
cttagcagct
taactacaac
ccattggatt
catggtttc
agtgatgaaA
agtgaggggc
gaacacgaty

ggt'fttcaa
ccyggatgge

gcttttactyg
gcggctggat
tataggaaaa
ctcctaggag
cattttagtc
Ttttggggcy
ggaccctcta
agttccagtg
gttecttty

gttgccagcg
aacattgaac
tatgggaggt
ttceggacgt
gct¥ggecatg
gtgracacty
agaaatttcc

Maaccaaaca
3/ gtgctcgggt

aagaagttgc
acagctgact
gctaaaatgg
gaatatggca
aaaacagaag
gcaataaggt
tttgaatgge

Tyr
Ser
Leu
Ala
Tyr
905
AsSp
Lys
Ser
Ser
Ccys
985
Ser
Ile Leu

Leu GIn His

Asp
Ser
Arg
Ser
890
Tyr
L.ys
ser
Ser
Glu
970
Met
Cys
His

Ite

c--taaatga

Agggactgg
tatgggatca

‘acagttacat

atcaattttc
Caaaaggtct
ctatagttac
ggaaaaatga
tcggggatcg

ggtatgggac
tgggacacaa

gcccatatca
gatcagaaaa
ggtttgccaa
tcteccactcet
tctttgectt
gacaaaatgt
acccccgaat
ataccacagc
ttgacgaaat
aggatgctta

aagacaggcyg
tgaatggatt
ccacgggeta
attctctgga
aagtcagctyg
agcatttcaa
tttcatccac
ttttctggaa
aatttcctgg
ccagtactac
tttataccat
aaccataacg
tgtcaaatac
aggtatgcac
cctaatcaag
gaagggtttg
catgatggat
ccccatccat
acccctttte
ttcctttgga
gtcactcaat
cttgattget
catttacatg
acaagtgttt
ctececactege

agcagttagt
ttcctecagea
cagagatctg
gacggaagag
tttctctatg
gtggaaggga
acacacctta
aaagacctat
ccaaggcettt
aattcrcttc
tgggatttgc
gatatcttca
tggattacaa
gcgectggag
gctcattcga
ttatcaatca
atactcaaat
gggaatggag
tctgaagcag
cccaacaatt
ttaagagaag
gagaatggct
atgaagaatt
ggctacactg
cgaggattat
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eu Lys Lys

ggcaaatgaa
ccgatgaaag
tcatcctgtc
ctatatggtc
acactittcc
attggaagac
aaaatgtcaa
cagccctgga
tccccgatgg
tcgatgetct
ctttggcact
atgactatgc
ttcacaatcc
agaagggaaa
aagtttggca
cgttgggatc
gtcaacaatc
actatccaga
agaagaatga
tcaagcceca
tgctgaattg
ggttcacaga
tcctcaacca
cttggtctcet
tttatgtgga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500




ttttaatagt
catacaagaa
ctgtgacttc
cccacagttc
ccgagtggaa
caaaagacaa
ctggecectcc
ctacaggtgt
ctacccgacc
gaacgcgtcc
ggacctggtyg
ccacaccagc
gtggcacctyg
gcactcggac
gcgettectg
ccegeegygcec
cctgececege
gctgaaccac
CgCggacege
ggccgtcctg
cgtggacgtg
cagaaaatac
agtcaaagtc
tggattcttc
cagcaacagt
cacagagtgc
ttgettcttce
aagaaaaatt
gttcttagtyg
agtcccaaat
acaatcaagg
aatacagttt
atgcttcatt
taccaatagc
gaaatctaaa
cttttceect
cactrttttt
taaaaaatca
tttttttaaa
gattaaggag
gcaaattcct
Caagatctta
attatcaagt
tcttctgaca
atacaattca
gctgggatta
ttcactgtat
gggttagtaa

<210> 414
<211> 120
<212> PRT
<213>

<220>
<223>

<400> 414
Gén val GIn

aaacaaaaag
aatggtttta
tcatggggty
agcgaccctc
ggggtgaggc
cttgagatgt
atccttccca
gtggtcagcg
cacgeccacce
accgcececgeyg
aagctctgga
agcgacacct
tacgaccggce
tgggcggage
cagttcgaaa
atgagggagt
ttcaccgacyg
ttcaccacca
gacgtccagt
ccctgggggg
tacatcacgg
tacttggaga
aaaggctatt
acgtctgaat
ggcttcectt
atggtctget
tctaccctygg
tggaaagcaa
aaactgatcc
actggtaaca
tctctgetgt
ttagatctga
aagtttaata
taattatagc
actcttaaca
ttagaagata
ttccagcata
tttagaaaac
aaaaagactt
agttagaccc
tgggacaaac
acatacttag
cttcaaagga
ctatgtgtat
gaatgtaaat
agtaaatacg
tctaaatttt
acatttaacc

val GI
5

ser Cy

val Ar
Pro G1

Thr 11
70

135
caagtcttcg
gtccaccceca
tgtccttaag
gtggaatgtg
gcecggetcaa
gaacgtcact
gtccacggtt
gctcageatce
ctcgecegetg
ctatgccggg
tgagcccaac
gcacaacctg
ggcgcagegce
ctacgccgac
cgecgagecg
caagaacagg
gctggtcaag
gcacgcgegc
catcacctge
gctcaggtgg
cgatgaccag
ggaggctctg
actgactgaa
atcctcecagtt
gagtcctaga
gcaaaagaaa
atcgattacc
acatatacca
tgcatgatag

aaagaaagcc
ctttcaaaga
tcaccgaatc
acctgtacgt
tgaagacacg
tggcgaggat
ccggcaacct
agtcgctgaa
tgggcectecc
ccttccagga
tcaccatcaa
accgggcage
ggtaccggec
ccgecaaccc
tcgectggtt
acatcecgectc
aggagaggag
ggttcgtgat
tcctgcagga
agcgcaaggt
ccagtggeat
aatacatcca
atgcattcaa
tcaaagctaa
ctgagaacag
tatttcttgt
ttctactttc
agaacttaca
tatttctgtc
tagaagacaa
gtggtccaaa
agactaagat
agctgttatc
aacttagaaa
ctggatattc
tacaataggg
gactcttaaa
atggaatttt
aacttccata
atcaactgcc
tgacagcaa;
gaaagttada
ccatattatt

tgaatttt
ctagagagfta
catcatitt
aaagtgcaac
agtgattratr
taaatagtgc
cagattgatc
grgaggtctc

tgaggagaca
cttcegeact
tattctaaaa
ccataagact
tcaaactgca
cttaaaactt
ttgacttttt
tgaatgtaaa

Ala Glu val

10
Ser Gly
25

Pro Gly

n Ser Gly

s Lys Ala Tyr

Ala GlIn
40
Gly

g Gln

y
e

Asp ser Thr
55

Thr

Lys

Ala Asp Glu Ser

75

tttgaaacag,

gcatattact
gatgtgcagg
cccaaagtcg
acaggcaaca
tgcacagatt
cactacaggt
aaccgacaag
tccecgatgg
ctgcacagcg
ctgtgcettcc
cggctgagty
ctgatcgecc
ggggccgtgt
tcgcactgga
ctcttcaaga
caggggcetct
ggcgecgecy
cagaacggca
ctgagctccc
atccagaag

ataaacagat
gtcagrttcce
tggcttectc
gactgttgca
ttgtcagcat
ttgctctgga
ccctgaggta
tcacgctgta

acgtctacwg

acttctacgc
glcgctacga
cageegect
actacggaga
atgatgagct
taattgataa
aacccagatt
acaaactgat
ctcaaagaaa
tctttagtig
agcgaaagag
gccacagaaa
aattcactcc
caaggtgatg
gacatcactg
atctgataca
cttctagaaa
ctccatagea
taacaaggtg
tceattecag
tcaatagaaa
agatctgagt
acaggactaa
tcacagtaca
aggcagcaca
ttttattttt
tgagttccac
gcaactttgg
accttttgaa
gcttgattita
cccrttettt

aaagcac tc
gaaaaaycta
cagctytaca
tgcagtgaga
ccagtgatat
at¥cttcata
t¥aaagtgag
aagtctaaa
tagtagtaac
attaggtgtt
agctaggatt
ctctggettc
ttttgctaga
ctatcacttc
tcctttatca
ctagtttttc
tccttgeatt
tgggaagatc
gcactcaacc
tggattgttg
agatgtaaag
tgctctetcec
ccttgacatt
tctccactge
tgaactctgt
cccattcata

Lys Lys Pro Gly Ser
15

Thr
30

Glu

Thr phe ser Tyr

Gly Leu
45

Tyr Asn

60

Thr Ser

Trp Met

Glu Lys Phe

Thr Ala Tyr

80
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999gCctggct 4
aggagctggy

" g

4020
4080
4140
4200
4260
4320
4350




136

Met Glu Leu Ser ggr Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
95

90

Ala Arg Ser Asp Tyr Tyr Gly Ser Arg Ser Phe Ala Tyr Trp Gly Gln
100 105 110

Gly Thr Leu Val Thr val Ser
115

<210> 415

<211> 710

<212> PRT

<213> Artificial Sequence

<220>

ser
120

<223> Human FGFR1 beta-IIIc, NP_075594.1

<400> 415

Agg Pro Ser Pro Tgr Leu Pro

AsSp Asp Asp égp ASp Asp Asp

Asn Thr Lys Pro Asn Pro val

35

Met Glu Lys Lys Leu His Ala
50 55

Lys Cys Pro Ser Ser Gly Thr

65 70

Asn Gly Lys Glu gge Lys Pro

Arg Tyr Ala Thr Trp Ser Ile

100
Lys Gly ?sn Tyr Thr Cys Ile
15

His Thr Tyr GIn Leu Asp val
130 135

Leu GIn Ala Gly Leu Pro Ala

145 150

val Glu Phe Met g%g Lys val

Trp Leu Lys His ITe Glu val

180
Leu Pro Tyr val Gin Ile Leu

Lys Glu Met Glu val Leu His ¥

210 215
Gly GTu Tyr Thr Cys Leu Al
225 230 /
Ser Ala Trp Leu Thr val feu

245 .
Met Thr Ser Pro Leu Tyt Leu
260 '

Phe Leu Ile Ser CysMet val

Ser Gly Thr Lys LYS Ser Asp
290 295

Leu Ala Lys Ser/Ile Pro Leu
Ser Ser Ala Sgr Met Asn Ser
Gly Thr Pro
Pro Arg Trp
Gly Glu Gly
375

Asp Lys Asp

LYyS Ser Asp

Glu
Ser

Ala

Pro
ASp
Ile
va’
120
val
Asn

Tyr

ASn G

Glu
Gly
280
Phe
Arg
Gly
Met
Glu
360
Cys
Lys

Ala

Gln
Ser
25

Pro
Pro
Asn
His
Met
105
Glu
Glu

Lys

Leu
345
Leu
Phe
Pro

Thr

Asp Ala
10

Ser Glu
Tyr Trp
Ala Ala

Pro Thr

Asn &
7

Arg’ Ser

}hr val

155
Asp Pro
170

y Ser Lys

Ala Gly
Asn val

Ser Ile
235

Leu Glu

250

Ile Ile

val 1le
Ser Gln
Gln val
315
Leu Leu
330
Ala Gly
Pro Arg
Gly GIn
Ash Arg

395
Glu Lys

Leu
Glu
Thr

Lys

Pro
140
Ala
Gln
Ile
val
Ser
220
Gly
Glu
Tyr
val
Met
300
Thr
val
val
ASp
val
380
val

Asp

Gly
Ash
205
Phe
Leu
Arg
Cys
Tyr
285
Ala
val
Arg
Ser
Arg
365
val
Thr

l.eu

Pro
Thr
270
Lys
val
Ser
Pro
Glu
350
Leu
Leu
Lys

Ser
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Pro

Ser
Ile
175
Asp
Thr
Asp
His
Ala
255
Gly
Met
His
Ala
Ser
335
Tyr
val
Ala
val

ASp

Asn
160
Gin
Asn
Asp
Ala
His
240
val
Ala
Lys
Lys
Asp
320
Arg
Glu
Leu
Glu
Ala

400
Leu




405

ITe Ser Glu Met Glu Met Met
420

ITe Asn ﬁgg Leu Gly Ala Cys
val Glu Tyr Ala Ser Lys Gly
450 455

Arg Pro Pro Gly Leu Glu Tyr
465 470
Glu GIn Leu Ser Ser Lys Asp
485

Arg Gly Met Glu Tyr Leu Ala
500

Ala Ala érg Asn val Leu val
15

Asp Phe Gly Leu Ala Arg Asp
530 535

Thr Thr Asn Gly Arg Leu Pro
545 550
Phe Asp Arg Ile Tyr Thr His
565

Lteu Leu Trp Glu Ile Phe Thr
580

Pro val Glu Glu Leu Phe Lys
595

Lys Pro Ser Asn Cys Thr Asn
610 615

Trp His Ala val Pro Ser Gln
625 630
Asp Leu Asp Arg él? val Ala
Leu Ser Met Pro Leu Asp GIn
660

Ser Ser ggg Cys Ser Ser Gly
Leu Pro Glu Glu Pro Cys Leu
690 695

Gly Gly Leu Lys Arg Arg
705 710

<210> 416
<211> 710
<212> PRT
<213> Artificial Sequence

<220> /
<223> mouse-FGFR1 (R22-E287) (Beta-IIIc, NP_001073378) fused to
human FGFR1 (I286%R731, NP_075594)

<400> 416 d
Arg Pro Ala Pro ThrAeu Pro Glu G1n Asp Ala Leu Pro Ser Sgr Glu
1 5 10 1
AsSp AsSp AsSp Asp ASp Asp Asp Ser ggr Ser Glu Glu Lys Glu Thr Asp
20 . 30
Asn Thr Lys Pro/Asn Pro val Ala Pro Tyr Trp Thr igr Pro Glu Lys
35 / 40
Met Glu Lys Lys Leu His ?ga val Pro Ala Ala L%s Thr val Lys Phe
50 / 6
Lys Cys Pro/Ser Ser Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys
65 / 70 75 80
Asn Gly Lgs Glu ghe Lys Pro Asp His ggg ITe Gly Gly Tyr ;ys val
/ 5 5
Arg Tyr/ Ala Thr Trp Ser Ile Ile Met Asp Ser val val Pro Ser Asp
/ 100 105 110
Lys ¢ly Asn Tyr Thr Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Asn
/ 115 120 125
Hig' Thr Tyr GIn Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile
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Leu
145
val
Trp
Leu
Lys
Gly
225
Ser
Met
Phe
Ser
Leu
305
Ser
Leu
Leu
Gly
Ala
385
val
Ile
Ile
val
Arg
465
Glu
Arg
Ala
ASp
Thr
545
Phe
Leu

Pro

130
Gln

Glu
Leu
Pro
Glu
210
Glu
Ala
Thr
Leu
Gly
290
Ala
Ser
Ser
Pro
Lys
370
Ile
Lys
Ser
AsSn
Glu
450
Pro

Gln

Ala
Phe
Lys
Tyr
195
Met
Tyr
Trp
Ser
Ile
275
Thr
Lys
Ala
Ser
Glu
355
Pro
Gly
Met
Glu
Leu
435
TYr
Pro

Leu

Gly
Met
His
180
val
Glu
Thr
Leu
Pro
260
ser
Lys
Ser
Ser
Ser
340
Asp
L.eu
l.ey
Leu
Met
420
L.ey

Ala

l.eu
Cys
165
Ile
Gin
val
Ccys
Thr
245
Leu
Cys
Lys
Ile
Met
325
Gly
Pro
Gly
Asp
Lys

405
Glu

Pro
150
Lys
Glu
Ile

Leu

135
Ala

val
val
Leu
His
215
Ala

L.eu

Leu

val
Asp
295
Leu
Ser

Pro

Asn
615
Gln
Ala
Gin

Gly

y Cys Phe Gly

138

val
155
Pro

Asn Lys Thr

Tyr Ser Asp
170
Asn Gly Ser
185
Lys Thr Ala
200
Leu Arg Asn

Lys
Gly
val
Ile

235
Glu

Gly Asn Ser

Glu Ala Leu
250
Glu Ile Ile
265
Gly Ser val
280
Phe His Ser

Ile
Ile
Gin
val

315
Leu

Arg Arg Gln

Gly val Leu
330
Met Leu Ala
345
Glu Leu Pro
360

Gly
Arg
G1
LYys Pro Asn fg

395
Ala Thr 61y Lys

430
Lys Met Fle

425 /
Thr Gl¢ Asp
440
A eu Arg

sh
C;S/tyr Ash

Ser Lys Lys
505

Thr Glu Asp

520

Ile His His

Gly
Gly
Glu

Pro
475
cys
cys
Asn
Ile
val Lys Trp Met
555
GIn Ser Asp val
570
Leu Gly Gly
585
Leu Leu Lys
600
Glu Leu Tyr

ser
Glu
Met
Phe

635
Asn

Arg Pro Thr

teu Thr ser

650

Tyr Ser Pro
665

Glu Asp Ser

Ser

val

‘val

140
Ala

Gln
Ile
val
Ser
220
Gly
Glu
Tyr
val
Met
300
Thr
val Pro
Glu

350
Leu

val/

Leu
380
val Lys

Asp Ser

Lys Lys
430
Pro Tyr
Tyr Gin
460
Ser Asn

Ala Gln

Ile Arg

510

val Met Lys
525

Asp Tyr

540

Ala

Tyr

Pro Glu

Trp Ser Phe

Pro Pro
590

Arg

Tyr

His
605
Met

Gly

Met
620
Lys

Arg

Gln Leu

Gln Glu Tyr

Phe Pro Asp

670
Phe Ser His
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Ala
Ser
335
Tyr
val
Ala
val
Asp
415
ASn
val
Ala
Pro
val
495
ASp
Ile
Lys
Ala
Gly
575
Gly
Met
AsSp
val
Leu
655
Thr

Glu




139

675 680 685
Leu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala Gin Leu Ala Asn
690 695 700
Gly Gly Leu Lys Arg Arg
705 710
<210> 417
<211> 710
<212> PRT
<213> Artificial Sequence

<220>
<223> hamster-FGFR1 (R54-£319) (Beta-IIIc) XP_007610900.1
fused to human FGFR1 (I1286-R731, NP_075594)

<400> 417 ,
Arg Pro Ala Pro T?r Leu Pro Glu Gln Asp Ala Leu Pro Ser Glu
1 1 /
ASp Asp AsSp Asp Asp Asp Asp Ser ggr Ser Glu Glu Lys
20
Asn Thr 5%5 Pro Asn Pro val Ala Pro Tyr Trp Thr Ser
40
Met Glu Lys Lys Leu His Ala val Pro Ala Ala Lys
50 55 60
ggs Cys Pro Ser Ser Ggy Thr Pro Asn Pro Thr Leu/
7
Asn Gly Lys Glu gge Lys Pro Asp His Agg
9
Arg Tyr Ala Thr Trp Ser Ile Ile Met Asp
100 105 ‘
Lys Gly Asn Tyr Thr Cys Ile val Glu Asn
115 120 4
His ng Tyr GIn Leu Asp Vg] val Glu Arg’Ser Pro His Arg Pro Ile
1 135
Leu GIn Ala Gly Leu Pro Ala Asn Lyslyﬁf val Ala Leu Gly Ser Asn
145 150 Y. 155 160
val Glu Phe Met Cys Lys val Tyr Ser Asp Pro GIn Pro His Ile Gln
165 170 175
Trp Leu Lys His Ile Glu val Asn gly Ser Lys Ile Gly Pro Asp Asn
180 185 190
Leu Pro ;gg val GIn Ile Leu Lys Thr Ala 61y val Asn Thr Thr Asp
205
Lys Glu Met Glu val Leu His Yeu Arg Asn val Ser Phe Glu Asp Ala
210 215/ 220
Gly Glu Tyr Thr Cys Leu Al4d Gly Asn Ser Ile Gly Leu Ser His His
225 230 / 235 240
Ser Ala Trp Leu Thr val feu Glu Ala Leu Glu Glu Arg Pro Ala val
245 / 250 255
Met Thr Ser Pro Leu Tyr Leu Glu Ile Ile Ile Tyr Cys Thr Gly Ala
260 - 265 270
Phe Leu Ile Ser Cys Met val Gly Ser val 1le val Tyr Lys Met Lys
275 280 285
Ser Gly Thr Lys Lys Ser Asp Phe His Ser GIn Met Ala val His Lys
290 295 300 ,
Leu Ala Lys Ser/Ile Pro Leu Arg Arg G1n val Thr val Ser Ala Asp
305 ' 310 315 320
Ser Ser Ala Sgr Met Asnh Ser Gly val %gg Leu val Arg Pro ggg Arg
Thr Pro Met Leu Ala Gly val ser Glu Tyr Glu
345 350
Arg Trp Glu Leu Pro Arg Asp Arg Leu val Leu
360 365
Glu Gly Cys phe Gly Gln val val Leu Ala Glu
375 380
Lys Asp Lys Pro Asn Arg val Thr Lys val Ala
390 395 400
Ser Asp Ala Thr Glu Lys Asp Leu Ser Asp Leu
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140
405 410
Ile Ser Glu Met Glu Met Met Lys Met Ile Gly Lys
420 425
Ile Asn Leu Leu Gly Ala Cys Thr Gln Asp Gly Pro
435 440
val Glu Tyr Ala Ser Lys Gly Asn Leu Arg Glu Tyr
450 455 460
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr Asn Pro Ser
465 470
Glu GIn Leu Ser Ser Lys Asp Leu val Ser
485 490
Arg Gly Met Glu Tyr Leu Ala Ser Lys Lys
500 505
Ala Ala Arg Asn val Leu val Thr Glu Asp
515 520
Asp Phe Gly Leu Ala Arg Asp Ile His His
530 535
Thr Thr Asn Gly Arg Leu Pro val Lys Trp
545 550
Phe Asp Arg Ile Tyr Thr His Gln Ser Asp
565 570
Leu Leu Trp Glu Ile Phe Thr Leu Gly Gly
580 585
Pro val Glu Glu Leu Phe Lys Leu Leu Lys
595 600
Lys Pro Ser Asn Cys Thr Asn Glu Leu Tyr
610 615
Trp His Ala val Pro Ser GIn Arg Pro Thr
625 630
Asp Leu Asp Arg Ile val Ala Leu Thr Ser
645 650
Leu Ser Met Pro Leu Asp Gln Tyr Ser Pro $
660 665 /
Ser Ser Thr Cys Ser Ser Gly Glu Asp Ser/val
675 680
Leu Pro Glu Glu Pro Cys Leu Pro Arg y~s Pro Ala
690 695 700
Gly Gly Leu Lys Arg Arg /
705 710 /

<210> 418 ///

<211> 710
<212> PRT
<213> Artificial Sequence

<220> ;/
<223> dog-FGFR1 (R22-£287) (Beta-IIIc), XP_005629909.1 fused to
human FGFR1 (I2864R731, NP_075594)

<400> 418 ,
A{g Pro Ala Pro Thr/eu Pro Glu GIin Asp Ala Leu Pro Ser Ser Glu
5 10 15
Asp Asp Asp Agp Agp Asp Asp Ser ggr Ser Glu Glu Lys Géu Thr Asp
2 . 3
Asn Thr Lys ProfAsn Pro val Aéa Pro Tyr Trp Thr Sgr Pro Glu Lys
35 4 4
Met ggu Lys Ly¥s Leu His Ala val Pro Ala Ala E%S Thr val Lys Phe
55
Lys Cys ProfSer Ser Gly Thr Pro Asn Pro Thr Leu Arg Trp Leu Lys
65 70 75 80
Asn Gly L¥s Glu gge Lys Pro Asp His Sgg ITe Gly Gly Tyr éys val
5
Arg Ty Ala Thr Trp Ser Ile ITe Met Asp Ser val val Pro Ser Asp
100 105 110
Lys ¢y Asn Tyr Thr Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Asn
115 120 125
Hig' Thr Tyr GIn Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile
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lL.eu
145
val
Trp
Leu
Lys
Gly
225
Ser
Met
Phe
Ser
Ley
305
Ser
Leu
Leu
Gly
Ala
385
val
Ile
Ile
val
Arg
465
Glu
Arg
Ala
ASp

The
545

130
Glin

Glu
f.eu
Pro
Glu
210
Glu
Ala
Thr
Leu
Gly
290
Ala
Ser
Ser
Pro
Lys
370
Ile
Lys
Ser
Asn
Glu
450
Pro
GIn
Gly
Ala
Phe

530
Thr

Ala
Phe
Lys
Tyr
195
Met
Tyr
Trp
Ser
Ile
275
Thr
Lys
Ala
Ser
Glu
355
Pro
Gly
Met
Glu
Leu
435
Tyr
Pro
Leu
Met

Arg

Gly
Met
His
180
val
Glu
Thr
Leu
Pro
260
Ser
Lys
Ser
Ser
Ser
340
Asp
Leu
Lteu
Leu
Met
420
Leu

Ala

Leu
Ccys
165
Ile
Gln
val
Cys
Thr
245
Leu
Cys
Lys
Ile
Met
325
Gly

Pro

135
Pro Ala
150

Lys

Asn

val Tyr

Glu val Asn

Ite Leu Lys
200
His Leu
215
Ala

Leu

l.eu
230
val

Gly

teu Glu

Tyr Leu Glu

Met val Gly

280
ser Asp Phe
295
Pro Leu

310

AsSn

Arg

ser Gly

Thr Pro Met
Glu
360

cys

Arg Trp

Glu Gly
375
Lys Asp
390
Ser

LysS

Asp Ala

Met Met Lys

Ala Cys

Lys Gly
455
Tyr

Glu
470
Lys

Aspltéu
{ ser
Thr
520
Ile
val
Gln
Leu
Leu

600
Glu

Lys

Asn
615
GIn Arg

Ala Leu

Gln Tyr

Gly Glu

Lys
Ser
Gly
185
Thr
Arg
ASh
Ala
Ile
265
ser
His
Arg
val
Leu
345
Leu
Phe
Pro
Thr

Met

Pro
Thr
Ser

665
ASp

141

Thr val

155
ASp Pro
170
Ser Lys
Gly
“val

Ile
235
Glu

Met
555
val

ser
Lys Glu
Tyr Met
Phe

635
Asn

Thr

Ser
650
Pro Ser

Ser val

140
Ala

GlIn

val
Asp
540
Ala
Trp
Pro
Gly
Met
620
Lys
Gln
Phe

Phe

His

Met
525
Tyr
Pro
ser
Tyr
His
605
Met
Glin
Glu
Pro

Ser

Glu
350

g Leu

Leu
Lys
Ser
Lys
430
Tyr
GIn
ASh
GIn
Arg
510
Lys
Tyr
Glu
Phe
Pro
590
Arg
Arg
Leu
Tyr
AsS

670
His
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Tyr
val
Ala
val
ASp
415
ASh
val
Ala
Pro
val
495
ASp
Ile
Lys
Ala
Gly
575
Gly
Met
AsSp
val

Leu
655

p Thr

Glu

Ala
Leu
Ala
Lys
Leu
560
val
val
Asp
Ccys
Glu
640
AsSp
Arg

Pro




Leu Pro Glu Glu Pro Cys gsg Pro Arg His Pro Ala Gln Leu Ala Asn

69
Gly G1
705

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

675

0
y Leu Lys Arg Arg
Y g 710

419
710
PRT
Artificial sequence

680

142

685
700

<220> /
<223> rat-FGFR1 (R22-E287) (Beta-IIIC), XP_006253387.1 fused/to
human FGFR1 (I286-R731, NP_075594) ,

<400> 419
Arg Pro Ala Pro Thr
1 5
Asp Asp Asp ésp Asp
0
Pro

Leu Pro Glu GIn Asp Ala

10
ASp Ser Ser Glu
25

Pro

Asp Ser
Ala
40
val

Asn Thr Lys Asn Pro val

35
Lys

Tyr Trp

Ala Ala Ala
55

Thr

Glu His
50

Cys

Met Lys Leu Pro
Thr
75

Ile

Gly
70
Lys

Lys Pro Ser Ser Ser Pro

65 )
Asn Phe Pro His

85
Trp

Gly Lys Glu Arg

90
Ser Ile Asp

Met Ser,

105
Glu

Thr
100
Tyr

Arg Tyr Ala

Ile Asn Glu

AEQ/Ser
7 r val

155
Pro

Thr Gly
125

His

Asn
115
Tyr

Lys Gly Cys

val Glu
135
Ala

Thr
130
Gln

His Gin Leu Asp
Pro
150

Lys

Ash
160
Gin

Leu Ala
145

val

Leu Lys Leu ser
Seﬁ/Asp
170

y Ser

Ile
175
Asp

Glu Phe Met Cys val Pro

165
Ile

Trp Leu Lys Glu vai Lys Gly Asn

Leu Pro Gin Ile Ala Gly val Asn. Thr

205
Phe

Tyr
195
Met

Asp

val ser Ala
220

Gly

Glu val Asn
210

Glu

LysS Asp
His
240
val

Ile His
235

Glu

Gly Ser
225

Ser

Tyr Cys Leu

Glu Ala
255
Gly

Leu
250
Ile

Thr
245
Leu

Ala Trp Arg Pro

Thr Ala
270
Lys

Met Thr Ser Ile Tyr Cys

Phe Ile val Ile val

275
Thr

Leu Met Lys

Tyr
285
Gln Ala val His

Ser Met

300
Thr

Ser Gly Ser
290

Ala

Lys

val val Ala
315

Leu

Pro Gin
310

Asn

Leu Ser
305

Ser

Lys Asp

320
Gly val Arg

Ala Leu

330
Ala

Pro ser
335

Tyr

ser Arg

Glu Glu
350
Leu

Leu Thr Met Gly val ser

Glu
360
Cys

Ley Arg Trp Pro Arg Asp Arg val Leu

365
val val Ala Glu
380

val

Gly Glu Gly Gin

375
Asp

Gly Leu
Ala
400
Leu

Ala Thr val

, Lys

390
Ser

Lys Pro Asn Arg
395

Asp Ala Thr Glu Lys Asp teu Ser
Sequencelisting_13370_11_228

Lys

Asp




405

ITe Sser Glu Met Glu Met Met Lys Met

Ile As

val G1

420 425

n teu Leu Gly Ala Cys Thr GIn
435 440

u Tyr Ala Ser Lys Gly Asn Leu

450 455
Arg Pro Pro Gly Leu Glu Tyr Cys Tyr

465
Glu G1

Arg G1
Ala Al

Asp Ph
53

470

n Leu Ser Zgg Lys Asp Leu Vval
y Met Glu Tyr Leu Ala Ser Lys

500 505
a Arg Asn val Leu val Thr Glu

515 520

e Gly Leu Ala Arg Asp Ile His
0 535

Thr Thr Asn Gly Arg Leu Pro val Lys

545
Phe As

550
p Arg Ile Tyg Thr His Gln Ser
56

Leu Leu Trp Glu Ile Phe Thr Leu Gly

580 585

Pro val Glu Glu Leu Phe Lys Leu Leu

595 600

Lys Pro Ser Asn Cys Thr Asn Glu Leu
610 615

Trp Hi
625

s Ala val Pro Ser Gln Arg Pro
630

Asp Leu Asp Arg Ile val Ala Leu Thr

645

Leu Ser Met Pro Leu Asp GIn Tyr Ser

660 665

Ser Ser Thr Cys Ser Ser Gly Glu Asp

675 680

143

410
Ile

Asp
Arg
Asn
Ser
490
Lys
Asp
His

Trp

Leu Pro Glu Glu Pro Cys Leu Pro Arg i

690 695

Gly G1
705

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

<220>
<223>
<400>
Arg Pr
1
Glu As
Asp As
Pro Gl
50
val Ly
65
Trp Le
Tyr Ly
Pro

Sey 11

y Leu Lys Arg Arg
710

420
713
PRT /
artificial Sequence

420 /
o Ala Ala Pro/thr Leu Pro Glu
5/
p AsP ASp ASP ASp ASp Asp Ser
. 25

Pro Asn Arg Met Pro
40

Glu Lys Lys Leu His

n Thr
35
u Lys

s Phe/Lys Cys Pro Ser Ser Gly

u s Asn Gly Lys Glu Phe Lys

val Arg Tyr Ala Thr Trp Ser

100 105

r Asp Lys Gly Asn Tyr Thr Cys
115 120

e Asn His Thr Tyr GlIn Leu Asp

Gin
10

Ser
val
Ala
Thr
Pro
90

Ile
Ile

val

Gly
Gly
Glu
Pro
475
Cys

Cys

ASp
Ser
Ala
val
Pro
75

Asp
Ile
val

val

Lys
Pro
TYr

460
Ser

Ala
Glu
Pro
Pro
60

Asn
His
Met
Glu

Glu

His

Leu
445

L.eu

Leu
Glu
Tyr
45

Ala
Pro
Arg
ASp
Asn

125
Arg

Pro
LysS
30

Trp
Ala
Thr
Tle
Ser
110
Glu

Ser

SequenceListing._13370_11_228

415
Asn

val

Ala

Ser
Glu
Thr
Lys
Leu
Gly
val
Tyr

Pro

.1 fused

ser
Thr
ser
Thr
Arg
Gly
val
Gly

His




Arg
145
Gly
His
Pro
Thr
Glu
225
Ser
Pro
Thr
Lys
val
305
Ser
Pro
Glu
l.eu
Leu
385
Lys

Ser

130
Pro

Ser
Ile
Asp
Thr
210
ASp
His
Ala
Gly
Met
290
His
Ala
Ser
Tyr
val
370
Ala
val
Asp
Asn
val
450
Ala

Pro

Ite
Asn
GIn
ASn
195
ASp
Ala
His
vatl
Ala
275
Lys
Lys
ASp
Arg
Glu

355
Leu

Leu
val
Trp
180
Leu
Lys
Gly
Ser
Met
260
Phe
Ser
Leu
Ser
Leu

340
Leu

Glin
Glu
165
Leu
Pro
Glu
Glu
Ala
245
Thr
L.eu
Gly
Ala
Ser
325
Ser
Pro
Lys
Ile
Lys
405
Ser
Asn
Glu
Pro

Gln

Ala
150
Phe
Lys
Tyr
Met
TYP
230
Trp
ser
Ile
Thr
Lys
310
Ala
Ser
Glu
Pro
Gly
390
Met
Glu
Leu
Tyr
Pro

470
Leu

Pro Leu Tyr Leu Glu ITe

144

135 140

Gly Leu Pro Ala Ash Lys

155

Met Cys Lys val Tyr Ser

170

His Ile Glu val Asn Gly

185

val GIn Ile Leu Lys Thr
200

Glu val Leu His Leu Arg

215 220

Thr Cys Leu Ala ggg Asn

Lteu Thr val Leu Glu Ala

250

265

Ser Cys Met val Gly Ser
280

Lys Lys Ser Asp Phe His
295 300
Ser Ile Pro Leu Arg Arg

Ser Met Asn Ser Gly val

330
Ser Gly Thr Pro

345
Asp Pro Arg Trp
360

Leu Gly Glu Gly
375 ,
Leu Asp Lys Asp

Gly
350
Pro Arg

Gly GlIn
Asn Arg
Leu Lys Ser As /k1a Thr Glu Lys
Met Glu Met ;%t Lys Met Ile Gly

430

Leu Cys Thr Gln Asp Gly

Ala Gly Asn Leu Arg Glu

Tyr Cys Tyr Asn Pro

Ser Ber Lys Asp Leu val Ser Cys
490

Tyr Leu Ala Ser Lys Lys Cys
505 510

val Leu val Thr Glu Asp Asn

Ala Arg Asp Ile His His Ile
540
Arg Leu Pro val Lys Trp Met

Tyr Thr ?;g GlIn Ser Asp val

Ile phe Thr Leu Gly Gly Ser
585 590

Leu Phe Lys Leu Leu Lys Glu

600 605

Cys Thr Asn Glu Leu Tyr Met

620

Pro Ser Gln ggg Pro Tht Phe

Ile val gég Leu Thr Ser Asn

Leu Asp GIn Tyr Ser Pro Ser
665 670

Cys Ser Ser Gly Glu Asp Ser val

SequencelListing.13370_11_228

Asp
va'l
val
ASD
415
Lys
Pro
Tyr
Ser
Ala
495
Ile
val
Asp
Ala
Trp
575
Pro
Gly
Met
Lys
Gln
655
Phe

Phe

Leu
leu
His
480
Tyr
His
Met
Tyr
Pro
560
Ser
Tyr
His
Met
Glin
640
Glu
Pro

Ser




145

675 680 685

His Glu Pro Leu Pro Glu Glu Pro Cys Leu Pro Arg His Pro Ala Gln
690 695 700
Leu Ala Asn Gly Gly Leu Lys Arg Arg
705 710
<210> 421
<211> 465
<212> PRT
<213> Artificial Sequence
<220>
<223> higk alpha-KLH VH mIigGl
<400> 421 .
Met Asp Met Arg Vg] Pro Ala GIn Leu kgu Gly Leu Leu
1
Leu Arg Gly Ala Arg Cys Gln val %én Leu val GIn Ser
20 .

val Lys Lys Pro Gly Ala Ser val Lys val Ser Cys Lys

35 40 . 45
Tyr Thr Phe Thr Gly Tyr ?gs Met His Trp val Arg Gl¢ Ala Pro Gly

50 60

Gln Gly Leu Glu Trp Met Gly Trp Ile Ash Pro Asn ger Gly Gly Thr

65 70 80
Asn Tyr Ala GIn ggs Phe Gin Thr Arg Sgp Thr
Ser Ile Ser Thr Ala Tyr Met Arg Ser ASp Asp
100 110
Thr ala val Tyr Tyr Cys Ala Tyr Tyr Trp Phe
115 125
Asp Pro Trp Gly GIn Gly Thr Ser Ala Lys Thr
130 135
Thr Pro Pro Ser val Tyr Pro Ala Ala Gln Thr
145 150 160
Asn Ser Met val Thr Leu Gly Tyr Phe Pro Glu
165 175
pro val Thr val Thr Trp Asn Ser Gly val His
180 190
Thr phe Pro Ala val Leu Gln Leu Ser Ser Ser
195 205
val Thr val pro Ser Ser Thr val Thr Cys Asn
210 215,
val Ala His Pro Ala Ser : Lys Ite val Pro
225 230 240
Arg Asp Cys Gly Cys Lys Pro Glu val ser
245 , 255
Ser val Phe 11e Phe Pry¢ Leu Thr Ile Thr
260 / 270
teu Thr Pro Lys val Ser Lys Asp Asp
275 f 285
Pro Glu val GlIn Ser Trp Phe val Asp Asp val GTlu val His Thr
290 295 300
Ala GIn Thr Gin Arg Glu Glu Gin Phe Asn Ser Thr Phe Arg Ser
305 310 ) 315 320
val Ser Glu Led Pro Ile Met His GIn Asp Trp Leu Asn Gly Lys Glu
325 330 335
phe Lys Cys Arg val Asn Ser Ala Ala Phe Pro Ala Pro Ile Glu Lys
340 345 350
Thr 1le Lys Thr Lys Gly ggg Pro Lys Ala Pro g?n val Tyr Thr
65
Ile Pro #ro Pro Lys Glu g;g Met Ala Lys Asp g%g val Ser Leu Thr
Cys Ile Thr Asp Phe Phe Pro Glu Asp Ile Thr val Glu Trp Gln
385 390 395 400
Trp Gly GIn Pro Ala Glu Asn Tyr Lys Asn Thr Gin Pro Ile Met
405 410 415
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Asp Thr Asp Gly Ser Tyr Phe val
420

146
Tyr Ser Lys
425

Ser Asn Trp Glu Ala Gly Asn Thr Phe Thr Cys
440

Gly Leu His Asn His His Thr Glu Lys
450

Lys
465

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

<220>
<223>

<400>
1

455

422
471
PRT
Artificial Sequence

Ser Leu

higKk alpha~KLH VH'mIgGZ—alpha

422

Met Asp Met Arg val Pro Ala
5

Leu Arg Gly Ala Arg Cys GIn

val Lys

20
Lys Pro Gly Ala Ser

35

Tyr Thr Phe Thr Gly Tyr His

50
Gin Gly Leu Glu Trp Met Gly

65

55
70

Asn Tyr Ala GIn Lys Phe GlIn

85

Ser Ile Ser Thr Ala Tyr Met

100

Thr Ala val Tyr Tyr Cys Ala

115

Asp Pro Trp Gly Gln Gly Thr
130 135

Thr Ala Pro Ser val

145

Gly Ser Ser val
pro val

Thr Phe Pro Ala val

Tyr Pro
150

Thr Leu Gly
165

Thr Leu Thr Trp Asn

195

val Thr val Thr Ser Ser ’
210 A5

val Ala His

225

Arg Gly Pro Thr Ile Ly

Asn Leu Leu Gly Gly #ro Ser

Asp val

Asp val
290
Asn val

305

Ley Met
275 , .
Ser Glu/Asp Asp Pro

Asn ser Thr/Leu Arg val val

Leu
375
Cys

Leu GlIn £

Gln
val
val
40

Met
Trp
Gly
Glu
Arg
120
Leu

Leu

Cys }

Lys
Ile
360
Pro

Met

Leu Leu Gly
10

Gin teu val
25

Lys val Ser

His Trp val
Ite Asn Pro
Arg val Thr,

Leu Ser
105

f/l
Asp Arg’ Gly
val Fhr val

Ala pro val
155
eu val Lys
170
Gly Ser Leu
185
Asp Leu Tyr

Pro Ser Gln

Lys val Asp
235
Pro Pro Cys
250
phe Ile Phe
265
Pro Ile val

val Gln Ile

Thr GIn Thr
315
Ala Leu Pro
330
Cys Lys val
345
Ser Lys Pro

Pro Pro Glu

val Thr Asp

Leu
Ser

Ser
460

Ser
220
LyS
Lys
Pro
Thr
Ser
300
H1s
Ile
AsSn
Lys
Glu

380
Phe

Asn
val

445
His

Ser
Leu
205
Ile
Lys
Cys
Pro
Cys
285
Trp
Arg
Gln
Asn
Gly
365
Glu

Met

val GIn Lys
430
teu His Glu

Ser Pro Gly

1y Ala Glu
Ala Ser Gly
Ala Pro Gly

Gly Gly Thr
80
Arg Asp Thr
95
ser Asp Asp

Tyr Trp Phe
Ala Lys Thr

Asp Thr Thr

160

Phe Pro Glu

175

Gly val
190

Ser Ser Ser

His

Thr Cys Asn
Ile Glu Pro
240
Pro Ala Pro
255
Lys ITe Lys
270
val val val
phe val Asn
Glu Asp Tyr
) 320
His GlIn Asp
335
LYyS Asp Leu
350
Ser val Arg
Met Thr Lys

Pro Glu Asp
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385
ITe Tyr val

Asn Thr Glu

Lys Leu Arg
435
Cys Ser val
450
Phe Ser Arg
465

<210> 423
<211> 236
<212> PRT

Glu Trp
405

Pro val

420

val Glu

val His

Thr Pro

390
Thr

Leu
Lys
Glu

Gly
470

Asn Asn
Asp Ser

Lys Asnh
440

Gly Leu

455

Lys

<213> Artificial Sequence

<220>

<223> hIgk alpha-KLH VL mKappa

<400> 423
Mgt Asp Met

Leu Arg Gly

Leu Ser Ala
35
GIn Gly 1Ile
50
Ala Pro Lys
65
Pro Ser Arg

Ile Ser Ser

His Asn Ser
115
Lys Arg Ala
130
Glu GIn Leu
145
Phe Tyr Pro

Arg GIn Asn

Ser Thr Tyr
195

Arg His

210

Ser Pro Ile

225

Glu

<210> 424
<211> 471
<212> PRT

Arg val
5

Ala Arg
20
ser val

Arg Asn
Arg Leu

Phe ser
85

Leu GlIn

100

Tyr Pro

Asp Ala

Thr Ser

LyS Asp
165

Gly val

180

Ser Met

Asn Ser

val Lys 73

Pro
cys
Gly
Asp
Ile

70
Gly

/Thr Cys
/215

Ala GlIn
Asp Ile
Asp Arg
40
Leu Gly
55
Tyr Ala
Ser Gly
Glu Asp
Thr phe
Pro Thr
135
Gly Ala
AsSn

Asn/

Phe Asn

<213> Artificfal Sequence

<220>

Gly
Asp
425
Trp

His

147

Lys Thr

410
Gly

val

Asn

<223> hIgK/AKLH-(VH)-hIgG1(E233A) (1L235A)

<400>
Met As
1

4

Leu

g Gly ééa Arg Cys Gln val

Thr

His
220
Cys

Met Arg val Pro Ala GIn Leu Leu Gly Leu Leu
5 10

Gln Leu val Glin Ser

25

Thr Leu Thr
95

Cys Leu G1n

110

val Glu Ile

Pro Ser ser

Leu Asn Asn
160
Gly Ser Glu
175
ser Lys Asp
190
Asp Glu Tyr

Thr Ser Thr

Leu Leu Trp
15

Gly Ala Glu
30

val Lys Lys Pro Gly Ala Ser val Lys val Ser Cys Lys Ala Ser Gly
Sequencebisting_13370_11_228




148
35 40
Tyr Thr phe Thr Gly Tyr His Met His Trp val Arg
50 55 60
GIn Gly Leu Glu Trp Met Gly Trp Ile Asn Pro Asn
65 70 75
Asn Tyr Ala Gin Egs Phe GIn Gly Arg val Thr Met
90
Ser Ile Ser Thr Ala Tyr Met Glu
100
Thr Ala val Tyr Tyr Cys Ala Arg
115 120
Asp Pro Trp Gly Gin Gly Thr Leu
130 135
Lys Gly Pro Ser val Phe Pro Leu
145 150
Gly Gly Thr Ala éég Leu .Gly Cys
Pro val Thr ng Ser Trp Ash Ser
Thr Phe Pro Ala val Leu Gln Ser
195 200
val val Thr val Pro Ser Ser Ser
210 _ 215
Asn val Asn His Lys Pro ser Asn
225 230
Pro Lys Ser Cys SZE Lys Thr His
Ala Leu Ala g%z Gly Pro Ser val
Asp Thr Leu Met Ile Ser Arg Thr
275 280
Asp val ser His Glu Asp Pro Glu
290 295
Gly val Glu val His Asn Ala Lys
305 310
Asn Ser Thr Tyr g;g val val ser
Trp Leu Asn Gly Lys
340
Pro Ala pPro Ile Glu
355
Glu Pro GIn val Tyr
370
Asn Gln val Ser Leu
385
Ile Ala val Glu Trp

405

Thr Thr pPro Pro val
420 )
Lys Leu Thr val Asp Ser Arg GIn GIn Gly Asn val pPhe Ser
435 440 445
Cys Ser val Ala Leu His Asn His Tyr Thr Gln Lys Ser
450 455 460

Leu Ser Leu Lys

465

<210> 425
<211> 236
<212> PRT
<213> Artiyficial Sequence

<220>
<223>

<400 425
Met /Asp Met Arg Vg1 Pro Ala GIn Leu Leu Gly Leu Leu Leu Leu Trp
10 15

gK-KLH-(VL) -hIgK
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149
Leu Arg Gly gga Arg Cys Asp Ile ggn Met Thr GIn Ser 550 Ser ser
Leu Ser géa Ser val Gly Asp AEg val Thr Ile Thr ggs Arg Ala ser
4
Gln ggy ITe Arg Asn Asp Leu Gly Trp Tyr Gln gén Lys Pro Gly Lys
55
Ala Pro Lys Arg Leu Ile Tyr Ala Ala Ser Ser Leu GlIn Ser Gly val
65 70 75 80
Pro Ser Arg Phe ger Gly Ser Gly Ser Gly Thr Glu Phe Thr bgu Thr
5 90 /
ITe Ser Ser Leu GlIn Pro Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln/
100 105 110 /
His Asn Ser Tyr Pro Leu Thr pPhe Gly Gly Gly Thr Lys val Glu Ide
115 120 125 /
Lys Arg Thr val Ala Ala Pro Ser val pPhe Ile Phe Pro Pro Ser/Asp
130 135 140
Glu GIn Leu Lys Ser Gly Thr Ala Ser val val Cys Leu Leu Aén Asn
145 150 155 Y 160
Phe Tyr Pro Arg Glu Ala Lys val GIn Trp Lys val Asp Asp’ Ala Leu
165 . 170 /175
Gln Ser Gly Asn Ser Gin Glu Ser val Thr Glu GIn Asp Ser Lys Asp
180 185 . 190
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lyg Ala Asp Tyr
195 200 205
Glu Lys His Lys val Tyr Ala Cys Glu val Thr His @In Gly Leu Ser
210 215 220
Ser Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cy,
225 230 235

<210> 426
<211> 264
<212> PRT
<213> Artificial Sequence

<220>
<223> Example of extracellular ijj}pﬁ of FGFR1c

(beta-11Ic, NP_075594)

<400> 426
Arg Pro Ser Pro Thr Leu Pro Glu/Gln Asp Ala Leu Pro Ser Ser Glu
1 5 / 10 15
ASp Asp Asp Asp Asp Asp Asp Sér Ser Ser Glu Glu Lys ggu Thr Asp
20 / 25
Asn Thr Lys Pro Asn Pro val Aga Pro Tyr Trp Thr s§r Pro Glu Lys
35 /4 4
Met ggu Lys Lys Leu His ,Sa val Pro Ala Ala %%s Thr val Lys phe
ggs Cys Pro Ser Ser 61y Thr Pro Asn Pro ;gr Leu Arg Trp Leu ggs
Asn Gly Lys Glu Phe '/s Pro Asp His grg ITe Gly Gly Tyr Sys val
85 / 0 5
Arg Tyr Ala Thr Trg Ser Ile Ile Met Asp Ser val val Pro Ser Asp
100 105 110
Lys Gly Asn Tyr rhr Cys Ile val Glu Asn Glu Tyr Gly Ser Ile Asn
) 115 120 125
His Thr Tyr GIA Leu Asp val val Glu Arg Ser Pro His Arg Pro Ile
130 / 135 140
Leu Gin Ala 4Gly Leu Pro Ala Asn Lys Thr val Ala Leu Gly Ser Asn
145 / 150 155 160
val Glu Phé Met Cys Lys val Tyr Ser Asp Pro GIn Pro His Ile Gln
/ 165 170 175
Trp Leu Ays His Ile Glu val Asn Gly Ser Lys Ile Gly Pro Asp Asn
f 180 185 190
Leu Ppb Tyr val GIn Ile Leu Lys Thr Ala Gly val Asn Thr Thr Asp
195 200 205

Tu Met Glu val Leu His Leu Arg Asn val Ser Phe Glu Asp Ala
10 215 220
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Lys A




150

Gly Glu Tyr Thr Cys Leu Ala Gly Asn Ser ITe Gly Leu Ser His His

225

Ser Ala Trp Leu gzg val teu Glu Ala Leu Glu Glu Arg Pro Ala

230

Met Thr Ser Pro Leu Tyr Leu Glu
260

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

<220>
<223>

427
354
PRT

artificial Sequence

(Alpha-IIIc, NP_056934)

<400> 427

Arg Pro Ser Pro Thr Leu Pro
1

val Glu val

Arg Cys Arg
35
val Gln
50

Glu

Gly
val val
65
val

Thr Ser

val Ser Asp
Ser
115

Ala

Ser Ser

val
130
Ala

Pro
His val
145
Gly

Thr Pro

Lys Pro Asp
Ile
195

val

Ser Ile
Ile
210
val

Cys
Asp val
225
Pro

Ala Asn

Lys Tyr

Glu Asn
275
Ile Lys
l.eu
305
Leu

Leu
Gly

val

Glu
20

l.eu
Leu
Gln
Ser
Ala
100
Glu
Pro
Pro
Asn
His
180
Met
Glu
Glu
Lys
Ser
260
Gly

Thr

5
Ser

Arg
Ala
Asp
Pro
85

Leu
Glu
Tyr
Ala
Pro
165
Arg
Asp
Asn

Arg

Thr
245

Asn

Ser
325
Leu

Asp pF

Phe
Asp
Glu
Ser
70

Ser
Pro
LYsS
Trp
Ala
150
Thr

Ile

Leu
Asp
ser

55
val

Glu
val
val
40

Asn
Pro
Ser
Ser
Thr
120
Ser

Thr

Gln
His
25

Gln
Arg
Ala
ASp
Glu
105
Asp

Pro

val

Ser

Pro
345

235
250

Ala G1n
10

Pro Gly
Ser Ile

Thr Arg

Example of extracellular region of FGFRIc

Pro
285
Glu

Glu
Ala
Thr

Pro Trp Gly
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255

Met
255
His
val
Glu
Thr
Leu

335
Pro

240
val

Pro
Leu
ASp
Glu
Cys
80

Asn
Asp
Met
Leu
Ser
160
Phe
Trp
Thr
l.eu
Leu
240
Cys
Ile
Gln
val
cys
320
Thr

Leu




151

<212> DNA
<213> Artificial Sequence
<220>
<223> A full length FGF21, NM_019113.2
<400> 428
atggactcgg acgagaccgg gttcgagcac tcaggactgt gggtttctgt getggetggt §
cttctgetgg gagectgeca ggcacacccce atccctgact ccagtcectct cetgeaatte/.
gggggccaag tccggcageg gtacctctac acagatgatg cccagcagac agaagcccag 180
ctggagatca gggaggatgg gacggtgggg ggcgctgetg accagagcecce cgaaagtcfce 240
ctgcagctga aagccttgaa gecgggagtt attcaaatct tgggagtcaa gacatcciagg 300
ttcctgtgee agcggccaga tggggcecctyg tatggatcge tccactttga ccctgaggee 360
tgcagcttce gggagetget tcttgaggac ggatacaatg tttaccagtc cgaagéccac 420
ggccteecege tgcacctgee agggaacaag tccccacacce gggaccctge accgfgagga 480
ccagcteget toctgecact accaggectg ccececccgeac teccggagee acgfggaate 540
¢tggccccee agcecceccga tgtgggetee tcggacccic tgagcatggt gggaccttce 600
cagggccgaa gecccageta cgettectga 7 630
<210> 429
<211> 209
<212> PRT
<213> Artificial Sequence
<220>
<223> A full length FGF21, NP_061986.1
<400> 429
M%t Asp Ser Asp G;u Thr Gly Phe Glu Egs Ser Leu Trp val Ser
15
val Leu Ala géy Leu Leu Leu Gly éga Cys Gl Ala His Pro Ile Pro
30

Asp Ser ggr Pro Leu Leu GlIn de Gly Gly, val igg Glin Arg Tyr
Leu E%r Thr Asp Asp Ala ggn GIn Thr/?}u Ala gés Lteu Glu Ile Arg
Glu Asp Gly Thr val Gly Gly Ala Ala/Asp GIn Ser Pro Glu Ser Leu
65 70 / 80
Leu GIn Leu LVYS g%a Leu GIn Ile Leu g;y val
Lys Thr Ser Arg Phe Leu Gly Ala Leu Tyr Gly

100 110
ser Leu His Phe Asp Pro Arg Glu Leu Leu Leu

115 125
Glu Asp Gly Tyr Asn val His Gly Leu Pro Leu
130 140
His Leu Pro Gly Asn Lys Pro Ala Pro Arg Gly
145 150 160
Pro Ala Arg Phe Leu Pr¢ Pro Ala Leu Pro Glu
165 / 175

Pro Pro Gly Ile Leu Kla Pro GIn Pro Pro Asp val Gly Ser Ser Asp

180 185 190
Pro Leu Ser Met vaj) Gly Pro Ser Gln Gly Arg Ser Pro Ser Tyr Ala

195 200 205

Ser
<210> 430
<211> 124
<212> PRT
<213> ficial Sequence
<220>
<223> A/H SEQ ID NO: 68 1in U.S. Patent pPublication 20110135657

430
val Thr Leu Lys Glu Ser Gly Pro val Leu val Lys Pro Thr Glu
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1 5 10 fff
Thr teu Thr Leu Thr Cys Thr val Ser Gly 3

Arg Met ggy val Ser Trp Ile 269 GIn Pro
Trp Lgu Ala His ITe phe ggr Asn Asp Glu
5

Leu LYS Ser Arg Leu ;gr Ile Ser Lys Asp

65

val Leu ITe Met ghr Asn Met Asp Pro val
5 90

Cys Ala Arg Ser val val Thr Gly Gly Tyr

100 105
val Trp Gly GIn Gly Thr Thr val Thr val
115 120

<210> 431

<211> 108

<212> PRT .
<213> Artificial Sequence

<220> /
<223> VH SEQ ID NO: 50 1in U.S. Patent publication/20110135657

<400> 431 .
Ser Tyr val Leu Thr GlIn Pro Pro Ser val Ser v
1 5
Thr Ala Arg gge Thr Ccys Gly Gly ggn Asn Ile
His Trp ;gr GIn Gln Lys Pro ggy GIn Ala Prl
ASp Agp Ser Asp Arg Pro ?gr Gly Ile pro &
S 4
Asn ser Gly Asn Thr Ala Thr teu Thr I é ser Arg val Glu Ala Gly
65 70 ) 75 80
Asp Glu Ala Asp Tyr Tyr Cys Gln val gp Asp Gly Asn Ser ggp His

val val phe 285 Gly Gly Thr Lys Thr val Leu

Sequencelisting. 13370_11_228




