<110>

<120>
<130>

<150>
<15

<160>
<170>

<210
<211
<212>
<213>

<400>

TANOX, INC,

FUNG, Sek Chung
SINGH, Sanjaya
HUANG, Dan
moyle, Matthew
LU, Mason
YAN, Changning

SEQUENCE LISTING

Anti~TIL13 Antibodies and Uses Thereof

TNX-1050

us60/532,130
2003~12-23

152

pPatentIn version

i
114
PRT
Homa

1

ser Pro Gly

1

Glu

Ser

Leu

GIn

85

Phe

val

rhe

Ley

Met;

alu

50

Arg

Ser

Lys

Asn

<230>
<211>
<Z212>
<213>

<220>
<221 >
<222>

val
val
35

Ser
Met

Ser

ASD

2
114
PRT

sapiens

Pro

Asn

20

Trp

Leu

Leu

Leu

Leu
100

val

5

Iie

ser

Ile

Ser

His

85

Leu

Homo sapiens

misc_feature

(13)..033

Pro

Thr

Ile

AShH

Gly

70

val

Leu

3.2

Pro
Gin
Asn
val
55

rhe
Arg

His

Ser

Asn

Leu

44

ser

Cys

ASP

Lel

Thr

GIn

25

Thr

Gly

Pro

Thr

LYS
105

Ala

10

Lys

Ala

Cys

His

Leu

Ala

aly

Sepr
LYS
Ile

Leu

1/45

AFg

Pro

Met

.Ala

60

val

Glu

rhe

Glu

leu

Tyr

45

ITe

Sar

val

Arg

Leu

Cys

30

Cys

Gliu

Ala

Ala

Glu
110

Ile GTu
15

Asn Gly

Ala ala

tys The

Gly Gin
8O

Gin Phe
95

Gly Arg



<223> Xaa can be any naturally occurring amino acid
<400> 2

ier Pro Gly pro va'l pPro Pro Ser Thr éga Leu Arg Xaa Leu §§e Glu
5

GTu Leuy val %3“ Ile Tthr GIn Asn G;n Lys ala Pro Leuy gys Asn Gly
2 0

Ser Met val Trp Ser Ile Asn kgu Thr Ala Gly Met Zgr Cys Ala Ala
35

Leu Glu Ser teu Xle Asn val Ser Gly Cys Ser ala Ile ¢lu Lys Thr

50 35 60
GIn Arg Met Leu Ser Gly Phe Cys Prog His Lys val ser Ala Gly Gln
65 70 735 80
rPhe ser Ser Leu His val Arg Asp Thr Lys Ile Glu val ala Gln Phe
85 80 a5
val Lys Asp Leu Leu Leu His Leu Lys Lys lLeu Phe Arg Glu Gly Arg
100 105 110
Phe Asn
<210> 3
<211> 113
<212> PRT

<213> Murinde gen. sp.

<220>

<221> CHAIN

«222> (1)..(113)

_ <223> VARIABLE REGION OF LIGHT CHAIN OF MONOCLONAL ANTIBODY 228BR/C
<400> 3

Asn ITe val Leu ghr GIn Ser Pro Ala %gr teu Ala val Ser Leu Gly

i 13

Gin Arg Ala ggr I1e Ser Cys Arg é;a Ser Lys Ser val %Sp Ser Tyr

Gly Asn Ser Phe Met His Trp zgr Gin Gln Lys Pro G;y GTn Pro Pro
35 4

Lys Leu Leu ITe Tyr Leu Aga Ser Asn Leu Glu ger Gly val Pro Ala
50 5 0

Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Ile Asp
65 70 75 BO

2145



pro val Glu Ala Asp Asp Ala Ala Ser g%r Tyr Cys 61n Gin ggn Asn
85

Glu Asp Pro arg Thr Phe Gly Gly

Ala

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

<220>
<221>
222>
<223>
<400
Gin val
1

Ser Ley
ser val

Gly Met
50

Sar Arg
65

Lys Met
Gly Asp
Ser val

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

<220>
<221>
222>
<223>

<400

4
118
PRT

100

Murinae gen. sp.

CHAIN

(1)..(118)
VARIABLE REGION OF HEAVY

4

GIn
ser
Asn
35

Ile
Leu
Ser
Gly
Thr

115

3
118
PRT

Ley

Ile

20

Trp

Trp

Asnt

ser

Tyr

100

val

Gln

5

Thr

val

Giy

1ie

Leu

85

TYr

ser

Murinae gen.

CHATN
(1)..0118)
VARTABLE REGION OF LIGHT CHAIN OF MONOCLONAL ANTIBODY 228A-4

5

Glu

Cys

ATg

Asp

ser

70

Glin

Pro

ser

Ser

Thr

GIn

Gly

55

LyS

ser

Tyr

Gly

val

Pro

40

Lys

AsSp

AsSD

Ala

Gly Thr Lys Leu Glu Ile Lys Arg
105 110

CHAIN OF MONOCLONAL

Pro Gly Leu val Ala
16

ser

25

Pro

Ile

Sar

Asp

Mmet
105

Gly Phe
Gly Lys
val Tyr
ser Lys

75

Thr Ala
90

ASp Asn

3/45

ser

Gly

Asn

60

Ser

Arg

Trp

Leu

Leu

45

Ser

Gin

Tyr

Gly

ANTIBODY 228B/C

Pro

Asmr

30

Glu

Ala

val

Tyr

His
110

Ser
15

‘Ala

Trp

Leu

rhe

Cys

Gly

GIn

Tyr

Leu

Lys

Leu

80

Ala

Thr



GIn val 6ln Leu Lys Glu Ser Gly Pro Gly Leu val Ala Pro Ser Gin
5

ser Leu ser %1@ Thr Cys Thr val ggr Gly pPhe ser Leu ggr Asp Tyr
0

Asn Ile égn Trp ITe Arg Gln PBO Pro Gly Lys ¢ly Lgu Glu Trp Leu
4 4

Gly ?et ile Trp Gly Asp G%y ser Thr Ala Tyr Asn Ser Ala Leu Lysg
] 5 60

Ser Arg Leu Ser Ile Ser Lys Asp Asn Ser Lys Ser Gln Ile pPhe Leu
65 70 75 80

Lys Mer Asn Ser ggu &In Thr Glu Asp ggr Ala Arg Tyr Tyr C¥s Ala
: 9

Arg Asp Gly Tyr Phe Pro Tyr Ala Met Ala Tyr Trp Gly Gln Gly Thr
100 105 110

saer val Thr val ser ser
115

<210> 6

<211> 118

<212> PRT

<213> Murinae gen. sp.

<220>

<221> CHATN

<222> (L., (118

<Z223> VARIABLE REGION OF HEAVY CHAIN OF MONOCLONAL ANTIRODY 22B8A-4

<400> 6

Gin val 61n Leu Lys GTu ser Gly Pro Gly Leu val Ala pPro Ser Gln
i 5 10 15

ser tey ser Ite Thr Cys Thr val ggr Gly rhe Ser Lau ggr ASD Tyr
2

Asn Ile Asn Trp Ile Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Met ITe Trp Gly Asp gTy Ser Thr Ala Tyr Asn Ser Ala Leu Lys
50 5 60

ser Arg Leu Ser Tle Ser tys Asp Asn Ser Lys Ser Gln Ile phe Leu
85 70 75 80

Lys Met Asn Ser Egu ¢In Thr Glu Asp ggr Ala Arg Tyr Tyr Cys Ala
95

4/45



g Asp Gly Tyr Phe Pro Tyr Ala Met Ala Tyr Trp Gly Gln Gly Thr
100 105 110

ar val Thr val ser ser
115

210> 7

211> 114

212> PRT

<213> Murinae gen. sp.

<Z220>

<221> CHAIN

«222>  (1)..(114)

<223> VARIABLE REGION OF LIGHT CHAIN OF MONOCLONAL ANTIRODY 227-26

<220>

<221> CHAIN

<222> (1)..(114)

<223> VARIABLE REGION OF LIGHT CHAIN OF MONOCLONAL ANTIBODY 227-26-1

<400> 7

Asp val Leu set Thr GIn Thr Pro Leu Ser Leu Pro val Ser Leu Gly
1 5 10

Asp GIn Ala Ser ITe Ser Cys Arg ggr ser Gln Ser Ile val His Ser
0 30

Asn Gly %ﬁn Thy Tyr Leu Gln Egp Tyr Leu &In Lys pPro Gly GIn Ser
45

Pra Lys Leu Leu Ile Tyr %gs val Ser Asn Arg Phe ser Gly val Pro
50 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Ley Lys Ilae
65 70 75 80

ser Arg val Glu géa Glu Asp Leu Gly gg1 Tyr Tyr Cys Phe ggn Gly

Sser His val Pro Tyr Thr phe Gly Gly Gly thr Lys Leu Glu Ile Lys
100 ' 165 110

Arg Ala

<210> 8

<211> 120

<212> PRT

«213> Murinae gen. sp.

<220>

<221>  CHAIN

<222>  (1)..(120)

<223> VARIABLE REGION OF HEAVY CHAIN OF MONOCLONAL ANTIBODY 227-26-1
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<4QG0> 8

GIn val Gln Leu Gln GIn Ser Gly Asp Asp teu Val Leu Pro Gly Ala
1

ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr phe Thr Ser Tyr
20 25 30

Trp Ile Asn Trp Ile Lys GIn Arg Pro Gly Gln Gly Leu Glu Trp Ile

35 40 45
Gly #is 1le ala pro G¢ly ser Gly Ser Thr Tyr pPhe Asn Glu Met Phe
50 535 60
Lys Gly Lys Ala Thr Leu Thr val Asp Thr Ser Ser Ser Thr Ala Tyr
65 70 75 BO
Ile ¢In Ley Ser Ser Leu Ser Ser Glu Asp Ser Ala val Tyr Phe Cys
85 80 95
Ala Arg ser Asp Ile rhe Leu Ser Tyr Ala Met Asp Tyr Trp Gly Gln
100 105 110
Gly Thr ser val Thr val ser ser
115 i20
<210> 9
<211> 50
<212> DNA
<213> ARTIFICIAL
<220> . . .
<223> Forward oligonucieotide primer for a mutant IL13 seqguence
<400> ¢

aagctitcce caggecctgt gectcectct acagecctca ggaagereat

<216> 10

«<211> 30

<Z212> DRA

<213> ARTIFICIAL

<220> . . .

«223> gpeverse 0ligo nucleotide primer of a mutant IL13 sequence
<400> 10

ctecgagottg aaccgtccct cgcgaaaaag

<210> 11

«<211> 22

<212> DNA

<213> ARTIFICIAL

<220>
«223> Forward degenerate oligonucieotide primer for monkey 1113

<400> 11
gyyctrgacy ycatggcogot yt

6/45



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

<220>
<223>

<400>

12

25

DNA
ARTIFICIAL

reverse degenerate oligonucleotide primer for monkey IL13

12

titcagttga accgtccyty gcgaa

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

<400>

13

399

DNA .
Macaca fascicularis

13

f

atggegelct tgttgaccat ggtcattget cteactigec teggeggett tgcctcoccca

agcoctgtge ctccctetac agooctcaag gagercatty aggagetggt caacatcacc

cagaaccaga aggccccget ctgcaatgge agcatggtgt ggagcatcaa cctgacaget

ggcgtgtact gtgcageccet ggaatccctg atcaacgtgt caggetgcag tgocatcgag

aagacccaga ggatgetgaa cggattotge ccgcacaagg tetcagetgg geagttttec

agcttgegtg tccgagacac caaaatcgag gtggcccagt ttgtaaagga cctgetcgta

catttaaaga aactttttcg caatggacgg ttcaactga

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

14

34

DNA
ARTIFICIAL

Forward oligonucleotide primer for cynomologus monkey IL1L3
14

aagcttcacc atggegctct tgttgaccat ggtc

<210>
<211
<212>
<213>

<220>
<223>

<400>

i5

40

DNA
ARTIFICIAL

reverse ol4igonucieotide primer for cynomologus monkey IL13

15

tcacaagatc tgggctccte gaggttgaac cgtecattge

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

<220>
<223>

<400>

16

23

DNA
ARTIFICIAL

Forward oligonucleotide primer for Fc gammal
16

ctcgaggage ccagatcttg tga

T/45

25

60
120
180
240
300
360
399

34

40

23



<210> 17

<21I> 3%

<Z212> DNA

<Z213> ARTIFICIAL

<22(>
<223> Reverse oligonucleotide primer for Fc gamma 1

<400 17
getctagage ctcatttacc cggagacagg gagag

<210> 18
<211> 8§

<212> PRT

<213> ARTIFICIAL

<220>
<«223»> EPITOPE BINDING SITE

<400> 18

Glu Ser Ltey Ile ?sn val ser Gly
1

<210> 19

<211> 12

<212> PRT

<213> ARTIFICTAL

<220> '
<223> EPITOPE BINDING SITE -

<400> 19
Tyr Cys Ala Ala Leu Glu Ser Ley Ile ign val Ser
1 5

<210> 20

<211> 23

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRLL 228B/C-1

<400> 20
Asn Ile val Leu Thr GIn Ser Pro Ala Ser Leu Ala val Ser Leu Gly
1 5 i0 15

Gin Arg Ala ggr Ile ser Cys

<210> 21

<211> 23

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRL1 TEMPLATE HT2

<400> 21
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isp Ite val Met ghr Gln Ser Pro asp ggr Leu Ser val Ser teu Gly
15

Glu Arg Ala ggr Ile Asn Cys

<210>
<21is
<212>
<213>

<220>
<223>

<400

22

23

PRT
ARTIFICIAL

FRLL VARIANT B
22

ﬁsp Ile val Met ghr Gin Ser Pro Ala Ser teu Ala val Ser Leu Gly
_ . 10 15

clu arg Ala ggr Ile Asn Cys

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

<220>
<223>

<400>

23

23

PRT
ARTIFICIAL

FRLL VARIANT J
23

Asp Ile val teu Thr Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 ' 5 10 15

Glu Arg ala The ITe Asn Cys

<210>
<21l
<212>
<213>

220>
<223>

<400>

20
24
23
PRT
ARTIFICIAL

FRL1 VARIANT L
24

éSp Tle val Leu Thr Gln Sar Pro Ala igr Leu Ser val Ser Leu Gly
15

5

Glu Aarg Ala ggr Ile Asn Cys

<210>
<211
<212>
<713>

«220>

25

23

PRT
ARTIFICIAL

9/45



<223> FRL1 VARIANT

<400> 25

%Sp e val reu Thr
5

6Tu Arg Ala Thr Ile
20

<210> 26

<211= 23

<212> PRT

<213> ARTIFICIAL

<220>
<Z223> " FRLUL VARIANT

<400> 26
isp ITe val Leu ghr

Gtu Arg Ala Thr Ile
20

<210> 27

<21l> 23

<212> PRT

<213> ARTIFICIAL

<220>

«223> FRLL VARTIANT
<400> 27

Asp Ile val met ghr
k3

Glu Arg Ala Thr Ile
20

<210> 28

<211= 23

<212> PRT

<213> ARTIFICIAL

<220>
<22%> FRLL VARIANT

<40(0> 28
Asp Ile val met Thr
1 5

Glu Arg Ala Thr Ile
20

<210> 29
<211> 15
<212> PRT

HT~NEW #300
Glh Ser Pro Asp Ser Leu Ser val Ser ey Gly
10 15

Asn Cys

HT2-DP27 #20
GIn Ser Pro val Ser Leu Ala val Ser Leu Gly
15

10

Asn Cys

HT2-DP27 #53
Gln ser Pro Ala Ser Leu Ser Val Ser Leu Gly
15

10

Asn Cys

MTZ~DP27 #66
GIn ser Pro Asp Ser Leu Ala val Ser Leu Gly
15

10

Asn Cys

10/45



<Z13> ARTIFICYAL

<220>
<223> FRL2 228B/C

<400> 29

Trp Tyr Gin 6In Lys Pro Gly 6In Pro Pro Lys Leu Leu Ile Tyr
1 5 10 15

<210> 30

<211> 32

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRL3 288 B/C

<400> 30
Gly val pro Ala Arg phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr
1 5 10 15

Leu Thr Ite Asp Pro val Glu Ala ggp Asp Ala Ala ser ;%P Tyr Cys
20

<210> 31
<211> 32
<212> PRT
<213> ARTIFICIAL

<220>
<223> FRL3 HTZ2

<400> 31
Gly val Pro Asp Arg phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Thr Ile ;er Ser Leu GlIn Ala ggu Asp val ala val gyr Tyr Cys
0 0

<210> 32

<211> 32

«212> PRT

<213> ARTIFICIAL

<220>
<223> FRL3 VARIANT B

<400> 32
Gly val Pro Asp Arg Phe ser Gly ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

ey Thr 1le Agp Pro Leu GIn Ala ggu Asp val Ala val ggr;Tyr Cys
2

<210> 33

211> 32

<212> PRT

<213> ARTIFICIAL

11/45



<220>
<223>

<400>

FRL3 VARIANT 3
33

Gly val Pro Asp érg phe ser cly Ser ggy Ser Gly Thr Asp i?e Thr
1 o .

Leu Thr Ile Asp Ser Leu Gln Ala ggu Asp val Ala val g%r TYr Cys
20

<210>
<211
<212>
<213>

<220
<2Z3>

<400>

34

32

PRT
ARTIFICIAL

FRL3 VARIANT L
34

g?y val Pro Asp ?rg pPhe Ser Gly ser géy Ser Arg Thr Asp Phe Thr
15

teu Thr Ile ggp Pro Lteu Gln Ala g}u Asp val Ala val Tyr Tyr Cys
: 30

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

<220
<223>

<400>

35

32

PRT
ARTIFICIAL

FRL3 VARIANT N
35

Gly val pPro Asp Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr
1 _ 5 10 15

Leu Thr e ggp Pra vatl Gln Ala Ggu Asp val Ala val gyr_Tyr Cys
2 G

<210>
<211>
<21i2>
<213>

<220>
<223>

<400

36
32
PRT

" ARTEIFICIAL

FRL3 VARIANT P
36

Gly val Pro Asp ?rg phe ser Gly ser ggy Ser Arg Thr Asp phe Thr
1 15

teu Thr ITe Asp Ser val Gln Ala Ggu Asp val Ala val Tyr Tyr Cys
20 2 30

<210

37

12/45



<211>
<212>
<213>

<220>
<223>

<400>

32
PRT
ARTIFICIAL

FRL3 VARIANT
37

ETy val Pro Asp ﬁgr‘g

ieu Thr Ile Ser Ser

<210>
<211
<212>
<213>

<220>
<223>

<A400>

20

38

32

PRT
ARTIFICIAL

FRL3 VARIANT
38

Gly val Pro Asp Arg
1 5

teu Thr Ile ser Pro

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

<220>
<223>

<400>

39

32

PRT
ARTIFICIAL

FRL3 VARIANT
39

¢ly val pPro Asp Arg
1 5

Leu Thr Ile Ser ser

<230>
<211>
<212>
<213>

<220>
<223>

<400>

20

40

32

PRT
ARTIFICIAL

FRL3I VARIANT
40

Gly val Pro Asp Arg
1 5

Leu Thr Ile Ser Pro
20

R

phe Ser

val GIn

HT2-NEW

rhe ser

val GIn

HT2-NEW

Phe Ser

val GTu

HTZ-NEW

rhe Ser

val Glu

Gly Ser Gly ser Arg Thr Asp Phe Thr
10 15

Ala Glu Asp val Ala val Tyr Tyr Cys
25 30

Gly Ser Gly Ser Arg Thr Asp phe Thr
10 15

Ala 6Tu Asp val Ala val Tyr Tyr Cys
25 30

#9
Gly ser ¢ly Ser Gly Thr Asp Phe Thr
10 15

Ala Glu Asp val Ala val Tyr Tyr Cys
25 30

#14
Gly Ser Gly Ser Arg Thr Asp Phe Thr
10 15

Ala Glu Asp val Ala val Tyr Tyr Cys
25 30
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

41

32

PRT
ARTIFICIAL

FRL3 HTZ2-NEW
41

Gly val Pro Asp Arg
1 5

Leu Thr Ile ser ser

<210>
<211
<212>
<213>

<22(>
<223>

<400>

20

42

32

PRT
ARTIFICIAL

FRL3 VARIANT
42

Gly val Pro Asp Arg
1 5

teu Thr Ile Asp Pro
20

<2 10>
<211>
<212>
<213>

<220>
<223

<400

43

32

PRT
ARTIFICIAL

FRL3 VARIANT
43

Gly val Pro Asp Arg
1 5

teu Thr ITe ser pro
20

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

<220
<223>

<400>

44

32

PRT
ARTIFICIAL

FRL3 VARTANT
44

Gly val Pro Asp Arg
1 5

#21
Phe Ser

val 6lu

HTZ2-~NEW
Phe Sser

Leu Glu

HT2-NEW
Phe Ser

val Gln

HTZ2-NEW

Phe Ser

Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15

Ala GTu Asp val Ala val Tyr Tyr Cys
25 30

# 67
Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15

Ala Glu Asp val ala val Tyr Tyr cys
25 30

#74
Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15

Ala Glu Asp val Ala val Tyr Tyr Cys
25 30

#78

Gly ser Gly ser Gly Thr Asp Phe Thr
10 i5
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teu Thr ITe Asp Ser
20

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

<220>
<223>

<400>

45

32

PRT
ARTIFICTAL

FRL3 VARIANT
45

Gly val Pro Asp Arg
1 5

Leu Thr Ile Asp Sep
20

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

<220>
<223>

<400>

46

32

PRT
ARTIFICIAL

FRL3 VARIANT
46

Gly val Pro Asp Arg
1 5

tey Thr Ile Asp Pro
20

<210
<211
<212>
<213>

<220>
<223>

<400>

47

32

PRT
ARTIFLCIAL

FRL3 VARIANT
47

Gly val pro Asp Arg
1 5

Leu Thr Ile Asp Ser
20

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

220>
<223

400>

48

32

PRT
ARTIFICIAL

FRL3I VARTANT
48

val Glu Ala ggu asp val ala val gﬁr TYyr Cys

HT2-NEW #322

Phe ser Gly Ser géy Ser Arg Thr Asp i?e Thr

Leu Glu Ala géu Asp val Ala val gyr Tyr Cys
: 0

HT2-NEW #162

Phe Ser Gly Ser ggy ser Gly Thr Asp P?e Thr
. 1

val Gln Ala ggu Asp val Ala val gﬁr Tyr Cys

HT2-DP27 # 7

phe ser Gly ser Gly Ser Gly Thr Asp Phe Thr
10 15

val GIn Ala géu Asp val ala val Tyr Tyr Cys
30

HTZ2-DP27 #57
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Gly val Pro Asp Arg
1 5

Leu Thr Ile Ser Pro
20

<2 10>
<211
<212>
<213>

<220
<223

<400>

1

49

32

PRT
ARTIFICIAL

FRL3 VARIANT
48

Gly val Pro Asp ?rg

Leuy Thr rle Asp Pro
20

<210>
<211>
<Z212>
<213>

<220
<223>

<400>

50

32

PRT
ARTIFLICIAL

FRL3 VARTANT
50

Gly val pro Asp ?rg
1

teu Thr Ile Asp Thr

<210>
<211>
<212>
<213

<220>
<223>

<400>

20

o1

32

PRT
ARTIFICIAL

FRL3 VARIANT
51

Gly val Pro Asp Arg
1 5

Ley Thr Ile Ser Pro
20

<210>
<Z21l>
<212>
<213>

<220
<223>

52

32

PRT
ARTEFICIAL

FRL3 VARTANT

rhe ser Gly Ser Gly ser Gly Thr Asp Phe Thr
10 15

val Glu Ala ggu Asp val Ala val ;gr Tyr Cys

HT2-DP27 #73
Phe Ser Gly Ser Gly Ser Gly Thr Asp pPhe Thr
10 15

val Glu Ala géu Asp val Ala val ggr Tyr Cys

HT2-DP27 #92
rhe ser Gly Ser ggy Ser Gly Thr Asp Pge Thr
1

val GIn Ala ggu Asp val ala val Tyr Tyr Cys
30

HT2-DP27 #118
phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr
10 15

teu Gin Ala ggu Asp val Ala val ggr Tyr Cys

HT2~DP27 #123
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<400> 52

§1y val Pro Asp érg

Leu Thr Ile Ser Ser
20

210> 53

<211> 32

<212> PRT

<213> ARTIFICIAL
<220>

<223> FRL3 VARIANT
<400> 53

Gly val Pro Asp Arg
1 5

teu Thr ITe Asp Pro
20

<210> 54

<211> 32

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRL3 VARIANT

<400> 54
Gly val Pro Asp Arg
1 5

teu Thy Tle Ser Ser
20

<210> 55

<211> 32

<21Z2> PRT

<2313> ARTIFICIAL

<220>
<223> FRL3 VARTIANT

<400> 55

Gly val Pro Asp Arg
1 5

Leu Thr Ile Ser Ser
20

«<210> 56

<231> 32

<212> PRT

<213> ARTEFICIAL

Phe Sar Gly Ser §1y Ser Arg Thr Asp P?e The
0 -,

Leu Glu Ala g%u Asp val Ala val ;gr TYr Cys

HTZ2-DP27 #83
Phe ser Gly Ser Gly Ser Arg Thr Asp phe Thr
10 15

teu ¢y Ala g;u Asp val ala val gér Tyr Cys

HTZ2-DPZ27 #135
Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15

Leu Glu Ala g}u Asp val ala val ;ar Tyr Cys

HT2-DP27 #273
Phe ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
10 15

val Gln Ala ¢lu Asp val Ala val Tyr Tyr Cys
25 30

17745



<220>
<223> FRL3 VARIANT HTZ2~DP27 #301

<400> 58
gWy val Pro Asp Arg Phe Ser Gly Ser géy ser Gly Thr Asp Phe Thr
5 15

Leuy Thy Ile ggr Pro Leut Gln Ala géu Asp val Ala val T%r TYr Cys
3

<210> 57

<211> 12

<212» PRT

<213> ARTIFICIAL

<220>
<223> FRL4 228 B/C

<400> 57
phe Gly Gly Gly "ghr Lys Leu Glu ITe Lys Arg Ala
1 10

<210> 58

<211 11

<212> PRT

<213> ARTIFICIAL

<220
<223> FRL4 HTZ

<400> 58
phe Gly Gly Gly Thr Lys val Glu Ile Lys Arg
1 5 10

<210> 59

<211> 11

<212> PRT

<213» ARTIFICIAL

<220>
<223> FRL4 VARIANT B

<400> 59
Phe ¢ly Gly Gly Ehr Lys Leu Glu Ile Lys Arg
i 10

<210> 60

<211> 30

<212 PBRT

<213> ARTIFICIAL

<220
<223> FRH1 228 B/C

<400> 60

GIn val GIn Leu G1n Glu ser Gly Pro Gly Leu val Ala Pro Ser Gln
1 5 10 15
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Ser Leu Ser tle Thr Cys Thr val ser Gly Phe Ser Leu Asn
20 25 30

<210> 61

<211> 30

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRHR1 opP27

<400> 61

Gln val Thr teu Arg Glu Ser Gly Pro Ala Leu val tys Pro Thr Gin
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr phe Ser Gly Phe Ser Leu Ser
20 25 30

<210> B2

<211> 30

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRHL NEW

<400> 62
GIn val G¢In Leu GIn Glu Ser Gly Pro Gly Leu val Arg Pro Ser Gln
1 5 10 15

Thr teu Ser Leu Thr Cys Thr val Ser Gly Ser Thr Phe ser
20 25 30

<210> 63

<211l> 30

<212> PRT

<213> ARTIFICIAL

<220> )
<223> FRH1 VARIANT HTZ-NEW #73

<400> €3
Gin val Glo Leu GIn Glu Ser Gly Pro Gly Leu Val Arg Pro Ser GIn
L 5 10 15

Thr Leu ser Leu Thr Cys Thr val ser Gly Ser Thr Phe ser
20 25 30

<210> 64

<2il> 30

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRH1 HTZ2-DP27 #7

<400> G4
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GIn val Thr Leu Arg GTu Ser Gly Pro Ala Leu val Lys Pro Thr Gin
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr val Ser Gly pPhe Ser Leu Asn
20 25 30

<210> &5

<211> 30

<212> PRT

<2313> ARTIFICIAL

<220>
<223> FRH1 VARIANT HT2-DP27 #40

<400> 65

GIn val Thr Leu Arg Glu Ser Gly Pro Ala Leu val Lys Pro Thr 6lin
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr val ser Gly he Ser Leu Ser
25 30

<210> @b

<211> 30

«<212> PRT

<213> ARTIFICIAL

<220>
<223> FRH1 VARIANT HTZ2-DP27 #268

<400> &6
GIn val Thr teu Arg Glu Ser Gly Pro Ala Leu val Lys Pro Thr Gin
L 5 10 15

Thr Leu Thr Leu Thr Cys Thr phe ser Gly Phe Ser Leu Asn
20 25 30

<210> 67

<211l> 14

<21Z2> PRT -
<213> ARTIFICIAL

< 220>
<223> FRHZ 228 B/C

<400> B7

Trp val Arg GIn gro Pro Gly Lys Gly kgu Glu Trp Leu Gly
i

<210> 68

<211l> 14

<212> PRT

<Z213> ARTIFICIAL

<220>
<223> FRHZ DP27

<400> 68

Trp I1e Arg Gin Pro Pro Gy Lys Ala Leu Glu Trp Leu Ala
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<210> 69

<211> 14

<212> PRT

<?213> ARTIFICIAL

<220>
<223> FRH2Z NEW

<400> 69
{rp val Arg Gln gro Pro Gly Arg Gly %gu Glu Trp Ile Gly

<210> 70

<211> 14

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRHZ VARIANT 1

<400> 70

Trp val Arg GIn Pro Pro Gly Lys Ala igu Glu Trp Leu Gly
1 5

<210> 71

<211> 14

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRHZ VARIANT 3

<400> 71

;rp Ile Arg Gln Ero pro Gly Lys Gly ieu Glu Trp Leu Gly
0

<210> 72

211> 14

<212> PRT

<213> ARTIFICIAL

<220>
<223 FRHZ VARTANT HTZ2-DP27 #7

<400> 72

Trp Ile Arg GIn gro Pro Gly Lys Ala keu Glu Trp Leu Gly
1 0

<210> 73

<211> 14

<212> PRY

<213 ARTIFICIAL

<220>
«22%> FRHZ VARIANT HTZ2-DP27 # 43

<A400> 73
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Trp Ile Arg GIn Pro Pro Gly Lys Gly %gu Giu Trp Leu Ala
1 5

<210>
<2 11>
<212>
<213>

<220>
<223>

<400>

74

14

PRT
ARTIFICIAL

FRH2 VARIANT HT2-DP27 #50
74

Trp val Arg Gln Pro Pro Gly Lys Gly igu GIu Trp Leu Ala
1 5 _

<210
<21l>
212>
<213>

<220
<223>

<A00>

75

14

PRT
ARTIFICIAL

FRH2 VARIANT HTZ2-DP27 #100
75

Trp val Arg Gln Ero pro Gly Lys Ala igu Glu Trp Leu Ala
1

<210>

76

<21l>7 32

<212>
<213

<220>
<223>

<400>

1

PRT
ARTIFICIAL

FRH3 228 B/C
76

Arg teu Asn Ile Ser Lys Asp Ser Ser i%s ser GIn val phe Egu Lys
5

Met Ser Ser Egu Gln Ser Asp Asp g?r Ala Arg Tyr Tyr %%s Ala Gly

<210>
<211>
<212
<Z13>

220>
<223>

<400>

1

77

32

PRT
ARTIFICIAL

FRH3 DPZ7
77

Arg Leu Thr Ile Ser Lys Asp Thr Ser i%s Asn GIn val val Leu Thr
5 15

Met Thr Ash :;81: Asp Pro val Asp 'zr?r Ala Thr Tyr Tyr %s Ala Arg

<210>

78
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<211>
<212>
<213>

<220>
<223>

<400

%rg val Thr Met Leu

32
PRT
ARTIFICIAL

FRH3 NEW
78

5

Leu Ser Ser val Thr
20

<210
<231
<212
<213>

<220>
<223>

<400

Arg Leu Thr Ile ser
1

79

32

PRT
ARTIFICIAL
FRH3 VARIANT

79

5

Met Thr Asn Met Asp
20

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

<220
<223>

<400>

80

32

PRT
ARTIFICIAL

FRH3 VARIANT
80

Arg Leu Thr Ile Ser
1 5

Metr Thr Asn ggt Asp

<2 10>
<211
<212>
<213>

<220>
<223>

<400

81

32

PRT
ARTIFICIAL

FRH3 VARIANT
81

Arg Leu Thr ITe Ser
1 5

Met Thr Asn Met Asp
20

Lys Asp Thr Ser i%s Asn 6¢1n Phe Ser &gu Arg

Ala Ala Asp ghr Ala val Tyr Tyr %ﬁs Ala Arg
[

Lys AsSp Ser Ser Lys Asn GIn val val Ley Thr
: 10

Pro val Asp ggr Ala Thr Tyr Tyr gys Ala Gly
‘ 0

Lys Asp Thr Ser L%s Asn ¢in val val igu Thr
1

pro val Asp ;gr Ala Thr Tyr Tyr ggs Ala Gly

Lys Asp Thr ser igs Asn Gin val val Leu Thr

Pro val Asp ;gr Ala Arg Tyr Tyr Cys Ala Gly
30
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<210>
<211
<2id>
<213>

<220>
<Z23>

<400

1

82

32

PRT
ARTIFICIAL

FRH3 HT2-NEW
82

Arg Leu Asnh Met ?er

Leu Ser Ser val Thr
20

<210>
<211>
<21l2>
<213>

<220>
<223>

<400>

83

32

PRT
ARTIFICIAL

FRH3 VARTIANT

83

Arg Leu Asn Met ger
1

Leu Ser Ser val Thr

<210>
<211
<212>
<213>

<220>
<223>

<400>

20

84

32

PRT
ARTIFICIAL

FRH3 VARIANT
84

Arg val Asn Met Ser
1 5

Leuy Ser Ser val Thr

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

<220~
<223>

<400>

1

20

BS

32

PRT
ARTIFICEIAL

FRH3 VARIANT
85

Arg Leu Asn Ile Ser
5

#1
Lys Asp Thr ser Lys Asn Gin Phe Phe Leu Arg
: 10 15

Ala Ala Asp Egr Ala wval Tyr Tyr ggs Ala Gly

HTZ-NEW #9
Lys Asp Thr Ser E%s Asn GIn Phe Phe Leu Arg

15

Ala Ala Asp ggr Ala Arg Tyr Tyr %ys Ala Gly
G

HT2-NEW #14

Lys Asp Thr Ser k%s Asn Gln Phe Ser Lgu Arg
1

Ala Ala Asp ;?r Ala val Tyr Tyr C%s Ala Arg
3 .

HT2-DP27 #26

Lys Asp Thr Ser igs Asn GTn val val Leu Thr
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Met Thr Asn ggt Asp

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

<220>
<223>

<400>

86

32

PRT
ARTIFICIAL

FRH3 VARIANT
86

Arg Ley Thr Ile_ser
1 5

Met Thr Asn Met Asp
20

<210>
<211>
<212>
<Z21i3>

<220>
<223>

<400>

1

87

32

FPRT
ARTIFICIAL

FRH3 VARIANT
87

Arg Leu Asn Ile Ser
5

Met Thr Asn Mgt Asp
2

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

< 220>
<223>

<400>

1

88

32

PRT
ARTIFICIAL

FRH3 VARIANT
88

Arg Leu Asn Ile ger

Met Thr Asn Met Asp
20

<210
<211>
<212>
<213>

<220>
<223>

<400

89

32

PRT
ARTIFICIAL

FRH3 VARIANT
39

pPro val Asp ;gr Ala Arg Tyr Tyr ggs Ala Arg

HT2-DP27 #275
1ys Asp Ile Ser iys Asn Gln val val 5§u Thr
0

Pro val Asp ggr Ala Arg Tyr Tyr g%s Ala Gly

HT2-DP27 #301
Lys Asp Thr Ser Lys Asn Gin val val teu Thr
10 15

Pro val Asp Egr Ala Thr Tyr Tyr g%s Ala Gly

HT2-DP27 #580
Lys Asp Ser Ser Lys Asn Gin val val Leu Thr
10 15

pro val asp Thr Ala Thr Tyr Tyr gys Ala Gly
25 o

HTZ2-DP27 #345
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Arg Leu Asn Ile Ser Lys Asp Thr Ser Lys Asn GIn val val Leu Thr
1 5 10 15

Met Thr Asn ggt Asp Pro val Asp ;gr Ala Thr Tyr Tyr C%s Ala Arg
3

<210> 80

211> 32

<212> PRT

<213> ARTIFICIAL

<2 20>
<223> FRH3 VARIANT HT2-DP27 #634

<400> 90
?rg Leu Thr Ile ger Lys Asp Ser Ser &gs Asn Gin val val Leu Thr
15

Met Thr Asn gst Asp Pro val Asp Egr Ala Arg Tyr Tyr Cys Ala Gly
30

<210> 91
<211> 11
<212> PRT
<213> ARTIFICIAL

<220>
<223> FRH4 228B/C

<400> 91
Trp Gly Ris &1y Thr ser val Thr val Ser ser
1 5 10

<210> 92

<21l 11

<212> PRT

<213> ARTIFICIAL

<220>
<223> FRH4 DP27

<400> 92
;rp G¢ly GIn Gly Eer Leu val Thr val igr ser

<210> 93

<211> 112

<21i2> PRT

<213> ARTIFECIAL

<220>
<223> VARIABLE LIGHT CHAIN OF CLS

<400> 93

Asp Ile val Met Thr GIn Ser Pro Asp Ser Leu Ser val Ser Leu Gly
1 5 10 i5

Glu Arg Ala Thr ITe Asn Cys Arg Ala Ser Lys Ser val Asp Ser Tyr
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cly GIn Ser
35
Lys lLeu Leu
50

Arg Phe sar
65

Ser Leu Gln
glu Asp Pro

<210
<211
«212>
<213>

<220>
<223>

<400>

94
118
PRT

94

gIn val Thr
1

Thr Leu Thr

val Asn

35

Ser

Ala Met Ile

50

ser
65

Arg Leu

Thr Met Thr

val Asp Gly

Thr
115

Leu val

<210
<211>
<212>
<213>

a5
112
PRT

20

rhe

ile

Gly

Ala

Arg
100

Leu

Leuy

20

Trp

Trp

Thr

Asn

TYT

100

val

Met His Trp

Ley Ala
55

TYyr

ser Gly Ser
70

Glu

Asp val
85

Thr Phe Gly

ARTIFICIAL

VARIABLE HEAVY CHAIN

%rg Glu ser

Thr Cys Thr

Tle Arg Gln

Gly Asp Gly

55
Ile Ser Lys
70

Met
85

Asp Pro

Tyr Pro Tyr

Ser Sser

ARTIFICIAL

25

Tyr GIn

40

Ser Asn

Gly Thr
val

Ala

Gly Gly

OF CLS

Gly Pro

sar
25

Gly

Pro Pro

40

Lys Ile

Asp Thr

val Asp

Ala Met

105

Gln tys

Glu

Leu

Phe
75

Asp

Tyr

Tyr
830

Thr Lys

Ala
10

Leuy

Gly Phe

Gly Lys

val Tyr

ser Lys

Thr Ala

50

Lys Asnh

27/45

Pro

ser

60

Thr

Cys

va'l

val

Ser

Ala

Asn

60

Asn

Thr

Trp

Gly
45

Gly
Lety

Gln

Glu

Lys

Leu

Leu

45

ser

Gln

Tyr

Gly

30

Gln

val

Thr

Gn

Tle
110

Pro
Saer
30

Glu
Ala
val

Tyr

Gln
110

Pro

Pro

Ile

Asn

95

LYS

Thr

15

Ala

Trp

Let

val

Cys

Gly

Pro
Asp
Ser
80

Ala

Arg

Gln

Tyr

Leu

Lys

Leu

80

Ala

Sar



<220>
<223> VARIABLE

<400

95

Asp Ile val Met
1

Glu

Gly

Lys

Arg

65

Ser

Glu

Arg

Gn

Leu

50

rhe

Ley

ASp

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

<220>
<223>

<400
gin val Thr Leu

1

Thr

Ser

Ala

ser

65

Thr

val

lLeu

val

Met

50

Arg

Ala Thr
20

Ser phe
35 :

Leu Ile
ser Gly
cgln Ala

Pro Ar
100
96

118
PRT

LIGHT CHAIN

Thr
5

Ile
Met
Tyr
Ser

Glu
85

g Thr

ARTIFICIAL

Gln ser

ASn Cys

His Trp

leu Ala

55

Gly Ser
70

Asp val

phe Gly

VARIABLE HEAVY CHAIN

96

Thr Leu
20

Ash Trp
35

iTe Trp

tey Thr

met Thr Asn

ASD

Gly Tyr

Arg
5

Thr

Gly
Ile
Met
85

Tyr

Glu ser
Cys Thr
Arg GIn
Asp Gly

55
ser Lys
70

Asp Pra

Pra Tyr

OF CL-13
Pro Asp
Arg Ala
25

Tyr &ln
40

Ser Asn
Gly Thr

Ala val

Gly Gly

OF CL-13
Gly Pro
Gly Ser
25

Pro Pro
40

Lys Ile
Asp Thr

val Asp

Ala Met

ser
10

ser

Leu
ASp
TYr
90

Thr

Ala
10

Gly
Gly
val
ser
Thr
90

Ser

Leu

Phe
75
Tyr

Lys

Leu

Phe

Lys

Tyr

Lys

75

Ala

Asn
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Ser
Ser
Pro
ser
60

Thr

Cys

va’

val
Sep
Ala
ASn
GO

ASNn

Thr

Trp

val
val
Gly
45

Gly

l.ey

Gln

Glu

Lys

Leu

Ley

45

Ser

Gln

Tyr

Gly

Ser

Asp

30

Glin

val

Thr

Gln

Ile
110

Pro

ser

30

Glu

Ala

val

Tyr

Gin

Leu

15

Ser

Pra

Pro

Ile

Asn

95

LysS

Thr

15

Ala

Trp

L.eu

val

Gly
Tyr
Pro
Asp
Ser
80

Asn

Arg

Gln
LYS
Leu
Lys
Led
80

Ala

ser



100

Leu val Thr val ser Ser

115
<210> 97
<211> 112
<212> PRT
<213> ARTIFICIAL
<220>
<223>
<400> 97
Asp T'le val Met Thr
1 5
Glu Arg Ala Thr Ile
20
Gly GIn Ser Phe Met
35
Lys Leu Ley Ile Tyr
50
Arg Phe Zer Gly Ser
655
Ser Leu GIn Ala Glu
B3
Glu Asp Pro Arg Thr
100
<210> 98
<211> 118
<212> PRT
<213> ARTIFICIAL
<220>
<223>

<400> 098

Gln

ASD

His

l.eu

Gly

70

ASD

rhe

VARIABLE LIGHT CHAIN

Ser

Cys

Trp

Ala

55

ser

val

Gly

VARIABLE HEAVY CHAIN

i?ﬂ val Thr Leu Arg Giu ser
3

The Leu Thr %eu Thr Cys Thr
0

Ser val ggn Trp Ile Arg Gln

Ala Met Ile Trp Gly Asp Gly
50 55

105

OF CL-50

Pro Asp Ser

ATg

Tyr

40

Ser

Gly

Ala

Gly

Ala

25

Gin

Asn

Thr

val

10

Ser

Gin

Leu

Asp

Tyr

20

Thr

oF CL-50

Gly pPro Ala
10

Gly ser Gly
25

Pro Pro Gly
40

Lys Ile val

Leu

Lys

Lys

Glu

rhe

75

Tyr

Lys

Ley

Phe

LYys

Tyr

2545

Ser

Ser

Pro

Ser

60

The

Cys

val

val

Ser

Ala

AsSn
60

val

val

Gly

45

Gly

Leau

Gin

Glu

Lys
l.eu
Leu
45

Ser

110

Ser

ASpP

30

Gin

val

Thr

Gin

Ile
110

Pro

ser
30

Glu

Leu
15

ser
Pro
Pro
Ile
Asny
g5

Lys

Thr
is
Ala

Trp

Leu

Gly

Tyr

Pro

Asp

ser

80

Arg

Gin

Lys

Leu

Lys



ser Arg Leu Thr Ile Ser Lys Asp Thr ser Lys Asn GIn val val Leu
65 70 75 80

Thr Met Thr asn Met Asp Pro val Asp Thr Ala Thr Tyr Tyr Cys aAla
B5 80 95
val Asp Gly Tyr Tyr Pro Tyr Ala Met Lys Asn Trp Gly GIn Gly Ser
160 105 110

Leu val Tthr val Ser Ser
115

<210> B89

<211> 15

<212> PRT

«<213> ARTIFICIAL

<220>
<223> CDR-L1 228B/C

<400> 99

%rg Ala ser Lys ?er val Asp Sser Tyr Gly Asn Ser Phe Met His
10

<210> 100

<213 15

<212> PRT

<213> ARTIFICIAL

<220>
<223> CbR~-L]1 VARIANT 1

<400> 100
Arg Ala Ser Lys Ser val Asp Ser Tyr Gly GIn ser phe Met His
1 5 10 15

<210> 101

<211> 15

<212> PRT

<213> ARTIFICIAL

<220
<223> C(DR~-L1 VARIANT 2

<400> 101

%rg Ala Ser Lys ger val Asp Ser Tyr giy Gln ser phe Leu His
0

<21{0> 102

<211> 15

<212> PRT

<213> ARTIFICIAL

<220>
<223> CDR-L1 VARIANT 3

<400> 102
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Arg Ala Ser Lys Ser val Asp Ser Tyr Gly Asn Ser Tyr Met His
1 5 10 15

<230> 103

<211> 15

<212> PRT

<213> ARTIFICIAL

«220>
«223> CBR-L1 VARIANT 4

<400> 103

Arg Ala Ser Lys Ser val Asp Ser Tyr Gly Asn Ser Phe Leu His
1 5 10 15

<210> 104

<211> 7

212> PRT

<213> ARTIFICIAL

<220>
<223> CDR-L2 228B/C

<400> 104
Leu Ala ser Asn %eu Glu Ser
3

<210> 105

<211> 7

<212> PRT

<213> ARTIFICIAL

<220>
«223> C(CDR-L2 VARIANT 1

<400> 105

Leuy Afa Ser Asn %eu Asn Ser
1

<210> 106

<211l> 7

<Z2i2> PRT

<213> ARTIFICIAL

<220>
<223> CDR~-LZ VARIANT Z

<400> 106

Leu Ala Ser Asn %eu Gln ser
1

<210> 107
<211> 7

<2i2> PRT

<213> ARTIFICIAL

«220>
<223> CDR-LZ VARIANT 3
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<400

1067

teuy Ala Thr Asn Leu Glu Ser
1 5

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

<220>
<223>

<400>

108
7

PRT
ARTIFICIAL

CDR-LZ VARIANT 4
108

Leu Ala Ser Asn Leu Lys
1 . 5

<210
<211
<212>
<213>

<220>
<223>

<400>

109
7

PRT
ARTYFICIAL

CDR-L2 VARIANT 5
109

Leu Ala Ser Asn Leu Glu
1 5

<2 10>
<211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<212
<213>

<220
<223>

<400>

1

<210>
<211>
<212>
<Z213>

<220>
<223>

110

7

PRT

ARTIFICIAL
CDR-LZ VARIANT &
110

l.eu Ala Ser Arg geu Glu

111

7

PRT
ARTIFICTAL

CDR-L2 VARIANT 7
111

Ley Ala Ser Asn bLeu His
5

112

7

PRT
ARTIFICIAL

CDR-L.2 VARIANT B

ser

Lys

ser

Ser
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<400> 112

Leu Ala Ser Asn Leu Ser Ser
1 5

«<210> 113
<211> 7

<212> PRT

<213> ARTIFICIAL

<220>
<223> CDR-LZ VARIANT 9

<400> 113

keu Ala ser phe Leu Glu Ser
5

<210> 114

<21i> 7

<21Z7> PRT

<213> ARTIFICIAL

<220 '
<223> CDR-L2 VARIANT 10

<400> 114

Leu Ala Asn Asn %eu Glu Ser
1 .

<210> 115

<211> 9

<212> PRT

<213> ARTIFICIAL

<220
<223> CDR-L3 228B/C

<400> 115

ng GIn Asn Asn g?u Asp Pro Arg Thr

<210> 116

<?211> G

<212> ‘PRT

<213 ARTIFICIAL

<220> .
<Z223> CDR-L3 VARIANT 1

<400> 116
cin &n Asn Ala g?u ASp Pro Arg Thr
1

<210> 117

<211> 5

<212> BRT

<213> ARTIFICIAL

<220>
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<223
<400>

CDR-H1 228B/C
117

Ala Tyr Ser val Asn
1 5

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

<220>
<223>

<400>

118

5

PRT
ARTIFICIAL

COR-HL VARIANT 1
118

Ala Lys ser val Ash
1 5

<210>
<21l>
<212>
<213>

<220
<223>

<400

1

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

<220
<223>

<400>

119

3

PRT
ARTIFLCIAL

CDR~H1 VARIANT 2
118

Ala Asn Ser val ésn

120

3

PRT
ARTIFICIAL

CDR-H1 VARIANT 3
120

Gly Tyr Ser val Asn
1 3

<210>
<21l>
<212>
<213>

<220>
<223>

<400

1

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

121

5

PRF

ARTIFICIAL
CDR-H1 VARIANT 4
121

Ala #is ser val Asn
b

122

5

PRT
ARTIFICIAL
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<220>
<223>

<400>

CDR-HL VARIANT 5
122

Ala Arg Ser val Asn
1 5

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

<220>
<223>

<400>

123

16

PRT
ARTIFICIAL

CDR-H2 228B/C
123

met ITe Trp Gly Asp Gly Lys Ile val Tyr Asn Ser Ala teu Lys Ser
1 5 10 15

<Z210>
<211>
<212>
<213>

<220>
<223

<400>

1

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

<220>
<223>

<400>

124

16

PRT
ARTIFICIAL

CDR~-HZ VARIANT 1

124

Met Ile Trp Gly Asp Gly Lys Ile Ser Iyr Asn Ser Ala Leu iys Ser
5 0 5

125

16

PRT
ARTIFICIAL

CDR-H2 VARIANT 2
125

met Ile Trp Gly ésn Gly Lys Ile val I%r Asn Ser Ala Leu ¢lu Ser
1

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

<220>
<223>

<400>

126

16

PRT
ARTIFICIAL

CDR-H2 VARIANT 3
126

Met Ile Trp Gly Asp Gly Lys Ite val Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15

<210>
<211>
<212>
<Z213>

127

16

PRT
ARTIFICIAL
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<220>
<223> CDR-H2 VARIANT 4

<400> 127
met Ile Trp Gly Asp Gly Lys ITe val Tyr Ash Ser Asp Leu Lys Ser
1 5 10 15

<210> 128

<21l> 16

<212> PRT

<213> ARTIFICIAL

L <220
<223> CDR-HZ VARIANT 5

<400> 128
'get Ile Trp Gly ésp Gly Lys val val T%r Ash Ser Ala Leu Lys ser
i 15

<210> 129
<211> 16
<Z12> PRT
<213> ARTIFICIAL

<220>
<223> .CDR"HZ VARIANT &

<400> 129

Met ITe Trp Gly Asp Gly Lys Ile val Tyr Asn Ser Glu Leu Lys Ser
1 5 10 15

<210> 130
<211> 16
<212> PRT
<213> ARTIFICIAL

<220>
<223> CDR-HZ VARIANT 7

<400> 130

mMet ITe Trp Gly Asp Gly Lys Ile Ala Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15

<210> 131

<211> 16

<212> PRT

<213> ARTIFICIAL

<220>
<223» CDR-HZ VARIANT B

<400> 131
Met Ile Trp Gly Asp Gly Lys Ile val Tyr Asn Ser Ala Leu Lys Glu
1 5 10 15

<210> 132
<211> 16
<212> PRT
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<211> 112
<212> PRT
<213> ARTIFICIAL

<220>
<223> VARIABLE LIGHT CHAIN

<400> 142

Asp Ile val Met Ehr Gin ser
1

Glu Arg Ala Egr Ile Asn Cys

Gly Asn Sgr Phe Met His Trp
3

Lys Leu Leu Ile Tyr Leu Ala
50 55

Arg phe Ser Gly Ser Gly Ser
65 70

Ser Leu GIn Ala ggu Asp val

Glu Asp Pro Arg Thr rhe Gly
10

<210> 143
<211> 118
<212> PRT
<213> ARTIFICIAL

<220>
<223> VARIABLE HEAVY CHAIN

<400> 143

gin val Thr Ley grg Glu ser

Thr Leu Thr Leu Thr Cys Thr
20

Ser val Asn Trp IT1e Arg GIn
35

Ala Met Ile Trp Gly Asp Gly
50 55

Ser Arg Leu Thr Ile Ser Lys
65 70

Thr Met Thr Ash ggt Asp Pro

OF CL-89
Pro Asp
Arg Ala
25
Tyr Gln
40
ser Ash
Gly Thr
Ala val

Gly Gly
105

CL~276G

Gly Pro

val ser
25

Pro Pro
40
Lys Ile

Asp Thr

val Asp

ser
10

ser
Gln
Leu
ASp
Tyr

The

Ala
10

Gly
Gly
val

Ser

Thr
90

Leu
Lys
LYsS
Glu
Phe
75

Tyr

Lys

Leu
Phe
Lys
Tyr
Lys

Ala

39/45

Ser

Ser

Pro

ser

60

Thr

cys

vai

val

Ser

Ala

Asn

60

Asn

Thr

val

val

Gly

45

Gly

Leu

Gin

Glu

Lys

Leu

l.eu

45

Ser

Gin

TYr

Ser

ASp

30

Gln

val

Thr

Glin

Ile
110

Pro

Ser

30

Glu

Ala

val

Tyr

Ley

15

Ser

Pro

Pro

Ile

Asn

a5

LyS

Thr

15

Ala

Trp

Lau

val

Cys
g5

Gly

Tyr

Pro

ASD

ser

80

Asn

Arg

Gin

Tyr

Leu

Lys

Leu

80

Ala



Gly Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly GIn Gly Ser
100 105 110

Leuv val Thr val Ser Ser
115

<210> 144
<211l> 112
<212> PRT
<213> ARTIFICIAL

<220>
<223> VARIABLE LIGHT CHAIN

<400> 144
isp ITe val Met ghr Gln Ser

Glu Arg Ala ggr Ile Asn Cys

Gly Asn Ser phe Met His Trp
35

Lys Leu Leu ITe Tyr Leu Ala
50~ 55

Arg Phe ser Gly sSer Gly ser
65 70

ser Leu ¢in Ala g;u Asp val

Glu AsSp Pro Arg Thr phe Gly

<Z210> 145
<211> 118
<217> PRT
<213> ARTIFICIAL

<220>
<223> VARIABLE HEAVY CHAIN

<400> 145

GTn val Thr Leu grg Glu ser
1

Thr Leu Thr Egu Thr Cys Thr

ser val gﬁn Trp Ile Arg Gin

OF RL~36

Pro Asp Ser Leu
10

Arg Ala Ser Lys
25

Tyr GIn GIn Lys
40

ser Asn Leu Glu
Gly Thr Asp Pha

75

Ala val Tyr Tyr
80

Gly Gly Thr Lys
105

RL-36
Gly Pro ATa Leu
10
Gly ser Gly phe
25

Pro Pro Gly Lys
40

46/45

s5er

ser

Pro

ser

60

Thr

Cys

val

val

Ser

Ala

val

val

Gly

45

Gly

Leu

GIn

Glu

Lys

l.eu

Leu
45

Ser

ASp

30

Gin

val

Thr

Glin

ile
110

Pro

Ser
30

Glu

Leu Gly
15

ser Tyr

Pro Pro

Pro Asp

Tle Ser
80

Asn Ash
25

Lys Arg

Thr GIn
15

Ala Tyr

Trp Leu



Ala Met Ile Trp Gly
50
Ser Arg Leu Thr Ile
65 :
Thr Met Thr Asn Met
85
va'l Asp Gly Tyr Tyr
100
Leu val Thr val ser
115
<210> 146
<211> 118
<232»> PRT
<213> ARTIFICIAL
<220
<223>

<400> 146
GIn val Thr
1

Thr teu Thr

ser val Asn
35

Ala Met Ile
50

ser Arg Leu
65

Thr Met Thr
Let Asp Gly

Ley val Thr
115

<210> 147
<211> 118
<212> PRT
<Z213>

<220>

Leu

Leu

20

Trp

Trp

Thr

ASTY

Tyr

100

va'l

ASp

Ser

70

Asp

Pro

ser

Gly
55

Lys
Pro

Tyr

VARIABLE HEAVY CHAIN

@rg Glu ser

Thr

Ile

Gly

Iie

Met

85

Tyr

ser

ARTIFICIAL

Cys

Arg

ASD

sSer

70

ASD

Pro

Ser

Thr

Gln

Gly

35

Lys

Pro

Tyr

Lys

Ile

Asp Thr

val

ASD

Ala met

105

RL-19

Gly

Ser

Pro

40

Lys

ASD

va'l

Ala

Pro

Ser

25

Pro

ile

Thr

ASp

Metl
105

val
Ser
Thr
90

Asp

Ala

10

Gly

Gly

val

ser

Thr
S0

Asp

Asn

Leu

Phe

Lys

Tyr

Asn

431/45

AsSn Ser
60
Asn Gln

Thr Tyr

Trp Gly

val Lys

S5er Leu

Ala Leu
45

Asn Ser

60

Asn Gin

Thr Tyr

Trp Gly

Ala

val

Tyr

Pro

ser

30

Glu

Ala

val

Tyr

GIn
110

Leu

val

Cys

Gly

Thr

15

Ala

Trp

Leu

val

Lys

Leuy

80

Ala

ser

Gln

Tyr

lLeu

Lys

Leu

80

Ala

Ser



<223> VARIABLE
<400> 147

GIn val Thr Leu

1

Thr

Ser

Ala

Ser

65

Thr

val

leu

Leu Thr

val Asn
35

Met Tle
50

Arg lLeu
Met Thr

Asp Gy

val Thr
115

<210> 148
<Z11> 118
<212> PRT

<213>

<220>

<223>

<400> 148

Leu

.20

™R

Trp

Thr

Asn

Tyt

190

val

Gin val Thr Leu

1

Thr

Ser

Ala

ser

65

Thr

Leu Thr

val Asn

35

Met Ile
50

Arg Leu

Met Thr

Leu

20

Trp

Trp

Thr

Asnh

HEAVY CHAIN

Arg Glu
5

Thr Cys
Ile Arg
Gly Asp
Ite Ser

70

Met Asp
85

Tyr Pro

Ser ser

ARTIFICTIAL

Arg Glu
5
Thr Cys

Ile arg

Ser

Thr

Gin

Gly

35

Lys

Pro

Tyr

VARTABLE HEAVY CHAIN

sSer

Thr

Gin

Gly Asp Gly
55

Ile Ser Lys

70

Met Asp
85

Pro

RL-11
Gly Pro
Thr ser
25
Pro Pro
40
Lys Ile
Asp Thr

val Asp

Ala Met
105

RE-8

Gly Pro

Leu Ser
25

Pro Pro
40
Lys Ile

Asp Thr

val Asp

Ala
10

Gly
Gly
va'l
ser
Thr
a0

ASD

Ala

10

Gly

Gly

val

ser

Thr
99

Leu

Phe

Lys

Tyr

LYS

Ala

AsH

Ley

Phe

Lys

Tyr

Lys

75

Ala

42/45

vai

ser

Ala

Asn

60

Asi

Thr

Trp

val

ser

Ala

Asn

60

ASN

Thr

Lys

Leu

Ley

45

ser

Gln

TYr

Gly

Lys

l.eu

Leu

45

ser

Gin

Tyr

Pro

Ser

30

Glu

Ala

val

Fyr

Gln
110

Pro

ser

30

Glu

Ala

val

Tyr

Thr
15

Ala
Trp
Leu
val
Cys
95

Gly

Thr

15

Ala

Trp

Ley

val

Cys
95

Gln

Tyr

Leu

Lys

Ley

80

Ser

GlIn

Tyr

L.eu

Lys

Leu

80

Ala



ser Asp Gly Tyr Tyr Pro Tyr Ala Met Asp Asn Trp Gly GIn Gly Ser
100 163 110

Leu val Thr val Ser Ser

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

<220>
<2723>

<400>

Gin val Thr
1

Thr Leu Thr
Ser val Asn

Ala Met Ile

50

Ser Arg Leu

65

Thr Met Thr

Thr Asp Gly

Leu val Thr
115

<210>
<211>
212>
<213>

<220>
<223>

<400

149
118
PRT

ARTIFICIAL

VARIABLE HEAVY CHAIN

149

33

150
11z
PRT

L.eu

Leuy

20

Trp

Trp

Thr

Ash

Tyr

val

?rg Glu Ser

Thr

Ile

Gly

Ile

Met

85

Tyr

Ser

ARTIFICIAL

Cys

Arg

ASp

Ser

70

Asp

Pro

Ser

Thr

Glin

Gly

55

Lys

Pro

Tyr

RL-45
Gly Pro
Thr Ser
25
Pro Pro
40
Lys Ile
Asp Thr

val Asp

Ala Met
105

Ala Leu
10

Gly Phe
Gly Lys
val Tyr

Ser Lys
75

Thr Ala
a0

ASp AsSh

VARIABLE LIGHT CHAIN RL-36-LL,59

150

val

Ser

ala

Asn

&0

Asn

Thr

Trp

Lys

Ley

Leu

45

Ser

Gln

Tyr

Gly

Pro

sSer

30

Glu

Ala

val

Tyr

Gin
110

Thr

15

Ala

Trp

Leu

val

Cys

Gly

Gin

Tyr

Ley

Lys

Ley

B0

Ala

Ser

Asp Tle val Met Thr GIn Ser Pro Asp Ser Leu Ser val Ser Leu Gly
1 5 10 15

Glu Arg Ala ggr ITe Asn Cys Arg Ala Ser Lys Ser val Asp Ser Tyr
25 30
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Gly Gln Sgr Phe Met His Trp
3
Lys Leu Leu Ile Tyr teu Ala
50 55
Arg phe ser Gly ser Gly Ser
65 70
Ser Ley GIn Ala ggu Asp val
Glu Asp Pro Arg Thr Phe Gly
100
<210> 151
<211> 118
<212> PRT
<213> ARTIFICIAL
<220>
<223> VARIABLE HEAVY CHAIN
<400> 151
GlIn val Thir Led Arg Glu Ser
1 5
Thr Leu Thr Leu Thr Cys Thr
20
ser val Agn Trp Ile Arg GIn
3
Ala Met ITe Trp Gly Asp Gly
50 55
Ser Arg Leu Thr Ile Ser Lys
65 70
Thr met Thr Ash Mtsa‘t Asp Pro
B
val Asp Gly Tyr Tyr Pro Tyr
100
tey val Thr val Ser ser
115
<210> 152
<211> 248
<Z21l2> PRT
<213> ARTIFICIAL
<220>
<223> SINGLE CHAIN FV

TYr
40

Ser
Gly
Ala

Gly

GIn

Asn

Thr

val

Gly
105

Gin
Leu

Asp

RL36~-L1,59

Gly

Gly

Pro

40

LYS

ASD

val

Ala

Pro

Ser

25

Pro

Ile

Thr

Asp

Met
105

Ala
10

Gly
Gly
val
Ser
Thr
a0

Asp

Lys Pro
Glu ser

60

Phe Thr
75
Tyr Cys

Lys val

Leu val

Phe Ser

Lys Ala

Tyr Asn

60

Lys Asn

Ala Thr

Asn Trp

44/45

Gly
45

Gly
Leu

GIn

Glu

Lys

Leu

Leu

45

Ser

GIn

Tyr

Gly

G1n
val
Thr
Gln

Iie
110

Pro
Ser
30

Glu
Ala
val
Tyr

Glin
110

Pro

Pro

Ile

Asn

95

Lys

Thr

15

Ala

Trp

L.eu

val

Cys

Gly

Pro

Asp

ser

80

ASnN

Arg

Gin

Tyr

Leu

Lys

Leu

80

Ala

Ser



<400> 152

¢Tn val thr
1

Thr

ser

Ala

ser

65

Thr

Gly

Ley

Gly

Gin

ASn

Thr

val

225

Gly

Leu

val

Met

50

Arg

Met

ASD

val

Ser

Gin

Leuy

210

Tyr

Thr

Thr

Asn

35

Ile

Leu

Thr

Gly

Thr

115

Gly

Leu

Lys

Lys

Glu

185

Phe

Tyr

Lys

Leu

Leu

20

Trp

Trp

Thr

Asn

Tyr

val

ser

Ser

Ser

Pro

180

ser

Thr

Cys

val

Arg

Thr

Ile

Gly

Ile

Met

85

Tyr

ser

Gly

val

val

165

Gly

Gly

Leu

GIn

Glu
245

Glu

Cys

Arg

Asp

ser

70

Asp

Pro

ser

Gly

ser

150

ASD

GlIn

val

Thr

Glin

230

ITe

sar

Thr

Gin

Gly

LYS

Pro

Tyr

Gly

ser

Pro

Pro

ile

215

Asn

Lys

Gly
val
Pro
&

Lys
ASp
val
Ala
Gly
Gly
Gly
Tyr
Pro
200
Ser

AsSn

Arg

Pro

ser

25

Pro

Ile

Thr

Asp

Met

105

Ser

Asp

Glu

Gly

LYS

185

ATy

Ser

Glu

Ala

10

Gly

Gly

val

Ser

Thr

20

Asp

ser

Ile

Arg

Asn

170

Leu

Phe

val

ASD

Lau
Phe
Lys
TYre
Lys
75

Ala
Asn
Arg
val
Ala
155
ser
Leut
ser

Gln

Bro
235

45/45

val

ser

Ala

Asn

60

Asn

Thr

Trp

ser

Met

140

Thr

Phe

ile

Gly

Ala

220

Arg

Lys

l.eu

Leu

45

Ser

GIn

Tyr

Gly

ser

125

Thr

Ile

Met

Tyr

Ser

205

Glu

Thi

Pro

ser

30

Glu

Ala

val

Tyr

Gin

110

ser

GIn

Asn

His

Leu

190

Gly

ASD

phe

Thr
i5
A}a
Trp
ey
val
Cys
95
Gly
ser
Ser
Cys
Trp
Ala
Ser

val

Gly

Gln

Tyr

Leu

LysS

Ley

8O

Ala

ser

Gly

Pro

Ser

Gly

Ala

Gly
240



