eoif-seql
SEQUENCE LISTING

<110> Boehringer Ingetheim International GmbH
<120> Anticoagulant Antidotes

<130> POL1-2585/wo/1

<160> 435

<170> PatentIn version 3.3

«210> 1

211> 10

<212> PRT

<213> Artificial Sequence
<220>

<223> VH CDR1 A

<400> 1

Gly pPhe Ser Leu Thr Ser Tyr 1Ile val Asp
1 5 106

<210> 2

<211> 10

<212> PRT

<213> Artificial Sequence
<220>

<223> VH (DR 1B

<400> 2

Gly phe Ser Leu Thr Asn Tyr Ile val Asp
1 5 10

<210> 3

<211> 16

<212> PRT

<213> Artificial Sequence
<220>

<223> VH CDRZ A

<400> 3

val Ile Trp Gly Ala Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15

<210> 4

<211> 16

<212> PRT

<213> Artificial Seguence
<220>

<223> VH CDRZ B

<400> 4

vat Ile Trp Ala Gly Gly Ser Thr Ser Tyr Asn Ser Ala Leu Arg Ser
1 5 10 15

page 1



eolf-seql
<210> 5
<211> 16
<212> PRT
<213> Artificial sequence

<220>
<223> VH CDRZ2 C

<400> 5

val Ile Trp Ala Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Arg Ser
i 5 10 15

<210> ©

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> VH CDRZ2 D

<400> 6

val I1e Trp Ala Gly Giy Ser Thr Arg 1yr Asnt Ser Ala Leu Arg Ser
1 5 0 15

<210> 7

<211l> 16

<212> PRT

<213> Artificial sequence

<220>
<223> VH CDRZ2 E

<400> 7

val 1Te Trp Ala Gly Gly Ser Thr Gly Tyr Asn Ser Ala Leu Arg Ser
1 5 10 15

<210> 8

<211> 16

<212> PRT

<213> Artificial Seqguence

<220>
<Z223> VH CDRZ F

<400> 8

val ITe Trp ala Gly Gly Ser Thr Ala Tyr Asn Ser Ala Leu Arg Ser
1 5 10 15

<210> 9

<211> 14

<212> PRT

<213> Artificial Seaquence

<220>
<223> VH CDR3 A

<400> 9
Ala Ala Tyr Tyr Ser Tyr Tyr Asn Phe Asp Gly Phe Ala Tyr
5 10

1
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eolf-seql

<210> 10

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> VH CDR3 B

<400> 10
Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr
1 5 10

<210> 11

<211> 16

<212> PRT

<213> Artificial sequence

<220>
«223> VK CDR1 A

<400> 11

Lys Ser Ser Gln Ser Leu Leu Tyr Thr Asn Gly Lys Thr Tyr Leu Tyr
1 5 10 15

<210> 12

<21i> 16

<212> PRT

<213> Artificial Seguence

<220>
<223> VK CDR1 B

<400> 12

Lys Ser Ser Gin Ser iLeu Leu Tyr Thr Asn Gly Lys Ser Tyr Leu Tyr
1 5 i0 15

<210> 13

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> VK CDR1 C

<400> 13

LysS Ser Ser Gin Ser Leu Leu Tyr Thr Asp Gly Lys Thr Tyr Leu Tyr
1 5 10 15

<210> 14

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> VK CDR2

<400> 14
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Lteu val Ser Lys Leu Asp Ser
5

artificial Sequence

1

<210> 15

<211> 9

<212> PRT

<213>

<220>

<223> VK CDR3
<400> 15

Leu Gin Ser Thr His
i 5
<210> 16

<211s> 122

<212> PRT

<213> Mus musculus

<400> 16
Asp val Gin
1

Ser Leu ser

ITe val Asp
35

Gly val Ile
50

ser Arg Leu
65

Lys Met Asn

Ser Ala ala
Gly GIn Gly

115
<210> 17
<211> 112
<212> PRT
<213>

<400> 17

Asp Ile val Met Thr
1

Leu

Ile

20

e

Trp

Asn

Ser

Tyr

100

Thr

Lys
5
Thr
val
Gly
Ile
Ley
85

Tyr

Leu

Mus musculus

5

His

Gly

val

sSer

40

ser

AsSp

Asp

Tyr

val
120

Pro

eolf-seql

Gly
10

Gly
Gly
Asn
Ser
Thr
90

rhe

Ala

Pro

Thr

30

Glu

Ala

val

Tyr

Ala
110

Ser

15

ser

Trp

ey

Phe

Cys

95

Tvr

GIn

Tyr

Leu

Lys

Leuy

80

Ala

Trp

Thr Leu Ser val Thr Ile Gly

10

Page 4
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Gln

Ash

Pro

Asp

65

Ser

Thr

Pro

Gly

Arg

Arg

<210>
<211
<212>
<213>

<400>

Ala

Lys

Arg

Phe

val

Phe

18
122
PRT

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Ile

Tyr

Ile

Gly

Ala

85

His

Mus musculus

18

Gln val Gln

1

ATG

Ile

Gly

ser

65

Gln

Ser

Gly

Leu

val

val

50

Arg

Met

Ala

Gln

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

sSer

Asp
35

Ile

Leu

Asn

Ala

Gly

115

19
112
PRT

L.eu

Ile

20

Trp

Trp

ser

Ser

Tyr

100

Thr

Giu

5

Thr

val

Ala

Ile

Ley

85

Tyr

Leu

MUs muscutus

ser

Leu

Tyr

Ser

70

Glu

Thr

Gin

Cys

Arg

Gly

Thr

70

GIn

Ser

vali

Cys

TYr

Leu

35

Gly

ASp

Phe

Ser

Thr

GIn

Gly

55

Lys

Thr

Tyr

Thr

LyS

Trp

40

val

Ser

Ley

Gly

Gly

val

Ser

40

Ser

Asn

Asp

TYF

val
120

Ser

25

Leu

Ser

Gly

Gly

Pro

Ser

25

Pro

Thr

AsSnh

AsSp

Asn

105

Ser

eo’if-seql

Ser GIn

Leu Gln

Lys Leu

Thr Asp

75

val Tyr
90

Gly Thr

Gly Leu
10

Gly phe
Gly Lys
Ser Tyr
Ser Lys
Thr Ala
90

Tyr Asp

Ala

Page 5

Ser

Arg

Asp

60

Phe

Tyr

Lys

val

Ser

Gly

Asn

60

ser

Thr

Gly

Leu

Pro

45

Ser

Thr

cys

Leu

Ala

Leu

Leu

45

Ser

GIn

Tyr

Phe

Leu

30

Gly

Gly

Leu

Leu

Glu
110

Pro

Thr

30

Glu

Ala

val

Tyr

Ala
110

Tyr

Gln

val

Lys

Gin

95

Ile

Ser

15

Asn

Trp

Leu

Phe

cys

85

TYr

Thr

Ser

Pro

Iie

80

ser

Lys

Gin

TYyr

Leu

Arg

Leu

80

Ala

Trp



<400>

19

Asp val val
1

Gln

Asnh

Pro

ASp

65

ser

Thr

Pro

Gly

Arg

Gly

His

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

<400>

Ala

Lys

Arg

Phe

val

Phe

20
122
PRT

Leu

Ser

20

Ser

Leu

Ser

Glu

Pro
100

Thr

Tle

TYF

Ile

Gly

Ala

85

His

Mus musculus

20

Gin val GIn
1

Arg

Ile

Gly

Ser

65

GIn

ser

Gly

Ley

val

va'l

50

APy

Met

Ala

Gln

ser

Asp

35

Ile

Leu

Asn

Ala

lLeu

Ile

20

Trp

T™p

Ser

Ser

Tyr

100

Thr

Glu

5

Thr

va'l

Ala

ile

Leu

85

Tyr

Leu

GIn

Ser

Leu

Tyr

Ser

70

Glu

Thr

Gin

Cys

Arg

Gly

Thr

70

Gin

Ser

val

Thr

Cys

Tyr

Leu

55

Gly

AsSp

Phe

ser

Thr

Gln

Gly

55

Lys

Thr

Tyr

Thr

Pro

Lys

Trp

40

val

ser

val

Gly

Gly

val

ser

40

Ser

Ser

ASD

Tyr

val
120

Leu

Ser

25

Leu

Ser

Gly

Gly

Gly

Pro

Ser

25

Pro

Thr

Asn

Asp

ASNH

105

Ser

eolf-seql

Thr Leu Ser

10

ser

Leu

Lys

Thr

Ile

20

Gly

Gly
10

Gly
Gly
Asn
Ser
Thr
90

Tyr

Ala

Page ©

Glin

Gln

Leu

ASp

75

Tyr

Thr

Leu

Phe

LYyS

Tyr

ASD

Ser

Arg

Asp

60

Phe

Tyr

LyS

val

ser

Gly

Asn

60

Ser

Ile

Gly

val

Leu

Pro

45

ser

Thr

Cys

Leu

Ala

Leu

Leu

45

Ser

Gin

TYF

Phe

Thr

Leu

30

Gly

Gly

Leu

Leu

Glu
110

Pro

Thr

30

Glu

Ala

val

Tyr

Ala
110

ITe

15

Tyr

Gln

val

Lys

Gin

95

Ile

Ser

15

Ser

Trp

L.eu

Phe

Cys

95

Tyr

Gly

Thr

ser

Pro

Ile

80

Ser

Lys

Gln

Tyr

Leu

Arg

lL.eu

80

Ala

Trp



eolf-seq]

<210> 21

<211> 112

<212> PRT

<213> Mus musculus
<400> 21

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

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Thr
20 25 30

Asn Gly Lys Thr Tyr Leu Tyr Trp Leu Leu Gln Arg Pro Gly Gln Ser
3
Pro Lys Arg Leu Ile Tyr Leu val Ser Lys Leu Asp Ser Gly val Pro
6

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Giu Asp val Gly Ile Tyr Tyr Cys Leu Gln Ser
85 90 95

Thr His Phe Pro His Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

100 105 110
<210> 22
<211> 122
<212> PRT
<213 aArtificial seguence
<220>
<223> Engineered Antibody Sequence, Heavy Chain variable Domain ENG VH
14
<400> 22

Gin val 61n Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

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

Ile val Asp Trp Ile Arg Gin Pgo Pro Gly Lys Gly Lgu Glu Trp Ile
35 4 4

Gly val Ile Trp Ala Gly Gly Ser Thr Arg Tyr Asn Ser Ala Leu Arg
50 55 o0

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

Lys teu Ser Ser val Thr Ala Ala asp Thr Ala val Tyr Tyr Cys Ala
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eolf~seql
90

85 95

ser Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr Trp
100 105 110

Gly Gln g%y Thr Leu val Thr val Ser Ser
5

120
<210> 23
<21i1> 112
<212> PRT
<213> Artificial Sequence
<220> )
<223> Engineered Antibody Sequence, Light Chain variable Domain ENG VK
1
<400> 23

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

Gln Pro Ala Ser Ile Ser Cys Lys Sgr Ser GIn Ser Leu Leu Tyr Thr
20 2 30

Asp Gly Lys Thr Tyr Leu Tyr Trp Phe Leu GIn Arg Pro Gly Gln Ser
3

Pro Lys Arg Leu Ile Tyr Leu val Ser Lys Leu gsp ser Gly val Pro
50 55 0

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu tys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp val Gly Ile Tyr Tyr Cys Leu Gln Ser
85 90 95

Thr His Phe Pro His Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys

100 105 110
<210> 24
<21ll> 122
<212> PRT
<213> Artificial seguence
<220> )
<223> Engineered Antibody Sequence, Heavy Chain varijable Domain ENG VH
15
<400> 24

GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu
1 5 10 15

Thr Leu Ser ESU Thr Cys Thr val ser Gly pPhe Ser Leu Tgr ser Tyr
25 3
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eolf-seql
1le val asp Trp Ile Arg Gln Pro Pro Gly Lys Gly Leu Glu Trp Ile
35 40 45

Gly §S1 ITe Trp Ala Gly Gly Ser Thr Gly Tyr Ash Ser Ala Leu Arg
55 60

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

Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala val Tyr Tyr Cys Ala
85 20 95

Ser Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr Trp
100 105 110

Gty GIn Gly Thr Leu val Thr val Ser Ser
115 120

<210> 25

<211> 112

<212> PRT

<213> Artificial sequence
<220>

<223> Engineered Antibody Sequence, Light Chain variable Domain, ENG VK
17

<400> 25

Asp val val Met Thr GIn Ser Pro Leu Ser teu Pro val Thr Leu Gly

1 5 10 15

GIn Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Thr
20 25 30

Asp Gly Lys Thr Tyr Leu Tyr Trp Phe GIn GIn Arg Pro Gly GlIn Ser
35 40 45

Pro Lys Arg Leu ITe Tyr Leu val Ser Lys Leu Asp Ser Gly val Pro

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

ser Arg val Glu Ala Glu Asp val Gly Ile Tyr Tyr Cys Leu Gln Ser

85 90 95
Thr His Phe Pro His Thr pPhe Gly Gly Gly Thr Lys val Giu Ile Lys
100 105 110
<210> 26
<211> 122
<212> PRT

<213> Artificial sequence
Page 9



eolf-seql

<220>
<223> Engineered Antibody Sequence, Heavy Chain variable Domain ENG VH
31

<A00> 26
GIn val GIn Leu GIn Glu Ser Gly Pro Gly Leu val Lys Pro Ser Glu

1 5 10 15

Thr Leu Ser Leu Thr Cys Thr val Sgr Gly Phe Ser Leu Thr Ser Tyr
20 2 30

ITe val Asp Trp Ile Arg GIn Pro Pro Gly Lys Gly Leu Glu Trp Leu
35 40 45

Gly Vg? Ile Trp Ala Gly Ggy ser Thr Ala Tyr ggn Ser Ala Leu Arg
5 5

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

Lys Leu Ser Ser val Thr Ala Ala Asp Thr Ala Ile Tyr Tyr Cys Ala
85 90

ser Ala Ala Tyr Tyr Ser Tyr Tyr Asn Tyr Asp Gly Phe Ala Tyr Trp
100 105 110

Gly GlIn Gly Thr Leu val Thr val Ser Ser

115 120

<210> 27

<211> 112

<212> PRT

<213> Artificial Sequence

<220> _

<223> Eggineered antibody Sequence, Light Chain variable Domain, ENG VK
1

<400> 27

Asp val val met Thr Gln Ser Pro Leu Ser Leu Pro val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Thr
20 25 30

AsSp Gly %ys Thr Tyr Leu Tyr zgp phe Leu GIn Arg Pgo Gly GIn Ser
5 4

Pro Arg Arg Leu Ile Tyr Leu val Ser Lys Leu Asp Ser Gly val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
page 10



eolf-seql

Ser Arg val Glu A;a Glu Asp val Gly val Tyr Tyr Cys Leu gén Ser
8 90

Thr His Phe Pro His Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
105 110

100
<210> 28
<211> 15
<212> PRT
<213> Artificial Sequence
<220> -
«223> Linker
<400> 28

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
1 5 10 15

<210> 29

<211 25

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 29

Ser Sar Ala Asp Asp Ala Lys Lys Asp gga Ala Lys Lys Asp Asp Ala
1 5 15

Lys Lys Asp Asp Ala Lys Lys Asp Gly
20 25

<210> 30
<211l> 21
<212> PRT
<213> Artificial Seguence

<220>
<223> Linker

<400> 30

ser Pro Asn Gly Ala Ser His Ser Ser Ser Ala Ser GIn Thr Gly Ser
1 5 10 15

Ala Ser Gly Ser Gln
20

<210> 31

<211> 18

<212> PRT

<213> Artificial Seqguence

<220>
<223> Linker
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<400>

1

LYS

Gly

<210
<211>
<212>
<213>

<220>
<223>

<400

31

32
251
PRT

Artificial Sequence

eo’lf-seqgl

10

Engineered Antibody Sequence, scFv

32

Mat Ala Asp val
1

Leu

Ty

Gln

val

65

Lys

Gin

Ile

Ser

Glu

145

Tyr

Ile

Gly

Thr

Ser

50

Pro

Ile

Ser

Lys

GIn

13¢

Thr

Ite

Gly

Gin

ASD

35

Pro

Asp

Ser

Thr

Leu

val

val

Pro

20

Gly

Arg

Arg

Arg

His

100

Gly

Gin

Ser

ASp

Ile
180

val
5
Ala
Lys
Aryg
Phe
val
85
phe
Gly

Leu

Leu

Met

Ser

Thr

Leu

ser

70

Pro

Gly

Glin

Thr

150

Ile

Ala

Thr

Ile

Tyr

Iie

55

Gly

Ala

His

Ser

cys

Arg

Gly

Gin

Ser

Leu

40

Tyr

ser

Glu

Thr

Gly

ser

Thr

Gin

Gly

Ser

Cys

25

Tyr

Leu

Gly

ASD

Phe

105

Gly

Gly

val

Pro

Ser
185

Pro

10

Lys

Trp

val

Ser

val

80

Gly

Gly

Pro

Ser

Pro

170

Thr

ey

ser

Phe

ser

Gly

75

Gly

Gly

Gly

Gly

Gly

Gly

Gly

Ser

Ser

Leu

Lys

60

Thr

val

Gly

Ser

Leu

140

Phe

Lys

Tyr

Page 12

Leu

Gln

Gln

45

Leu

ASD

Tyr

Thr

Gly

val

ser

Gly

Asn

Pro

Ser

30

Arg

Asp

Phe

TYDP

Lys

Leu

Leu

Ser
190

15

val

15

Leu

Pro

sSer

Thr

95

val

Gly

Pro

Thr

Gluy

175

Ala

Gly ser Thr ser Gly Ser Gly Lys Pro Gly Ser Gly Glu Gly Ser Thr
5

Thr

Leu

Gly

Gly

l.eu

80

Leu

Glu

Gly

Ser

Ser

160

Trp

l.eu



eolt-seql
Arg ser Arg val Ser Ile Thr Lys Asp Thr

195 200

Leu Lys Leu Ser Ser val Thr Ala Ala Asp
210 215

Ala ser Ala Ala Tyr Tyr ser Tyr Tyr Asn

225

230

Trp Gly Gin Gly Thr Leu val Thr val Ser

<210>
<211>
<212
<213>

<220>
<223>

<400

1

Ser Glu

ser Tyr

Met Ala GIn val GIn Leu GIn Glu Ser Gly
3

245 250

33

251

PRT

Artificial sequence

ser Lys
Thr Ala
220

TYr Asp
235

Ser

Engineered Antibody Sequence, scFv2

33
10

Thr Leu Ser Leu Thr Cys Thr val
20 25

Ile val Asp Trp Ile Arg GlIn Pro
35 40

Trp Ile Gly val Ile Trp Ala Gly Gly Ser

50

55

L.eu Arg Ser Arg val Ser Ile Thr Lys Asp

65

Ser Leu

70

Lys Leu Ser Ser val Thr Ala Ala
85 90

Cys Ala Ser Ala Ala Tyr Tyr Ser Tyr Tyr

100 105

Tyr Trp Gly G1n Gly Thr Leu val Thr val

115 120

ser Gly Gly Gly Gly Ser Gly Gly Gly Gly

GIn ser Pro Leu Ser Leu Pro val Thr Leu

145

Ser Cys

150

Lys Ser Ser Gln Ser Leu Leu Tyr
165 170

Pro Giy

Ser Gly

Pro Gly

Thr Gly
60

Thr ser
75

Asp Thr

Asn Tyr

Ser Ser

ser Asp
140

Gly GIn
155

Thr Asp

Page 13

Asn Gln Phe

205

va'l

Gly

Leu

Phe

LYS

Ala

ASp

Gly

val

Pro

Gly

TYr

rhe

val

Ser

30

Gly

Asn

Asn

va'

Gly

Gly

val

Ala

Lys

Tyr

Ala

L.eu

Ser

Gin

Ty

Phe

Gly

Met

s5er

Thr
175

Ser

Cys

Tyr
240

Pro

Thr

Ala

Phe

80

Tyr

Ala

Gly

Thr

Ile

160

Tyr



Leu

Tyr

- Ser

< Glu

225

Thr

Tyr

Leu

Gly

ASp

rhe

<210>
<211
<212>
<213>

<220>
<223>

<400>

Trp

val

195

ser

val

Gly

34
452
PRT

phe

180

Ser

Gly

Gly

Gly

Leu

LyS

Thr

val

Gin

Leu

ASD

Tyr

Thr

Arg

ASp

Phe

215

Tyr

Lys

Artificial Sseguence

Pro

Ser

200

Thr

Cys

val

eolf-seql

Gly GlIn Ser Pro

185

Gly val

Leu Lys

Leu Glin

Glu Ile
250

Pro

Ile

Ser

235

Lys

Asp

ser
220

Thr

Engineered Antibody Sequence, IgGl Heavy

34

Gin val Glin

1

Thr

Ile

ser

65

Lys

Ser

Gly

Ser

l.eu

val

val

50

Arg

Leu

Ala

Gin

val
130

ser

ASp

35

Ile

val

Ser

Ala

Gly

Phe

Leu

Leu

20

Trp

Trp

ser

Ser

TVYr

100

Thr

Pro

Gln Glu Ser Gly
5

Thr

Ile

Ala

Ile

val

85

Tyr

Leu

Leuy

Cys

Arg

Gly

Thr

70

Thr

Ser

val

Ala

Thr

GlIn

Gly

55

Lys

Ala

Tyr

Thr

Pro
135

val

Pro

40

Ser

Asp

Ala

Tyr

va'l

120

Ser

Pro Gly
10

Ser Gly
25

Pro Gly

Thr Gly

Thr ser

Asp Thr

90

Asn Tyr
105

Sey Ser

Ser Lys

Leu

Phe

Lys

Tyr

LyS

Ala

ASp

Ala

sSer

vat

Ser

Gly

Asn

60

ASn

val

Gly

Ser

Thr
140

pPage 14

Arg

Arg

205

Arg

His

Arg

190

phe

val

Phe

Chain

LYysS

Ley

Leu

43

Ser

Glin

Tyr

Phe

thr

125

Ser

Pro

Thr

30

Glu

Ala

Phe

Tyr

Ala

110

LYS

Gly

Leu

Ser

Glu

Pro

Leu

Ser

Cys

Tyr

Gly

Gly

Ile

Gly

His
240

Tyr

Ile

Arg

ey

80

Ala

Trp

Pro

Thr



Ala

145

val

Ala

val

His

Cys

225

Gly

Met

His

val

Ile

val

Ser

Glu

385

Pro

Ala
Ser
val
Pro
LyS
210
Asp
Gly
ITe
Glu
His
290
Arg
Lys
Glu
TYr
Leu
370

Trp

val

Ley

Trp

Leu

ser

195

Pro

Lys

Pro

Ser

ASp

275

Asn

val

Glu

Lys

Thr

355

Thr

Glu

Leu

Gly

Asn

G1n

180

Ser

ser

Thr

ser

Arg

260

Pro

Ala

val

Tyr

Thr

340

Leu

Cys

Ser

Asp

Cys

Ser

165

Ser

Ser

Asn

His

val

245

Thr

Glu

LYS

Ser

Pro

Leu

Asn

ser
405

Leu

150

Gly

Ser

Leu

Thr

Thr

230

Phe

Pro

val

Thr

val

310

Cys

ser

Pro

val

Gly

ASD

val

Ala

Gly

Gly

Cys

Leu

Glu

LYS

LysS

295

Leu

LysS

Lys

ser

Lys

375

Gin

Gly

Lys

Leu

Leu

Thr

200

val

Pro

Phe

val

Phe

280

Pro

Thr

val

Ala

Arg

Gly

Pro

Ser

ASD

Thr

Tyr

185

Gin

ASp

Pro

Pro

Thr

265

Asn

Arg

val

Ser

345

Glu

Phe

Glu

Phe

eolf-seq]
Tyr Phe Pro

Ser

170

Ser

Thr

LYS

cys

Pro

250

Cys

Trp

Glu

teu

Asn

330

Gly

Glu

Tyr

Asn

Phe
410

155

Gly

Leu

Tyr

Lys

Pro

235

Lys

val

Tyr

Glu

His

315

Lys

Gln

Met

Pro

Asn

395

Leu

val
ser
Ile
val
220
Ala
Pro
val
val
Glin
300
Gin
Ala
Pro
Thr
Ser
380

TYr

Tyr

pPage 15

Glu

His

Ser

Cys

205

Glu

Pro

LYyS

val

ASp

285

Tyr

Asp

Leu

Arg

ASp

LyS

Ser

Pro

Thr

val

190

Asn

Pro

Glu

ASp

ASp

270

Gly

Asn

Trp

Pro

Glu

350

Asn

Ile

Thr

Lys

val

Phe

175

val

val

LYS

Leu

Thr

255

vai

val

Ser

Ala

335

Pro

Gin

Ala

Thr

Leu
415

Thr

160

Pro

Thr

ASR

Ser

Leu

240

Leu

Ser

Thr

AsSn

320

Pro

Gin

val

val

Pro

400

Thr



425

eoclf-seql
val Asp Lys Ser Arg Trp GIn Gln Gly Asn val Phe Ser Cys Ser val
420

430

Met His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser lLeu

435 440

ser Pro Gly Lys
450

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

<220>
<223>

<400>

35

219

PRT

Artificial Sequence

Engineered Antibody Sequence, IgGl Light

35

Asp val val Met Thr Glin Ser Pro
1

Glin

Asp

PIro

Asp

65

ser

Thr

Arg

Gln

Tyt

Ser

Thr

Pro

Gly

Arg

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Ty

Ala

Arg

Phe

val

Phe

val

115

Lys

Arg

Asn

Ser

Ser

20

Thr

l.eu

Ser

Glu

Pro

100

Ala

Ser

Glu

ser

Leu
180

5

Ile

Tyr

Ile

Gly

Ala

85

His

Ala

Gly

Ala

Glin

165

Ser

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

Glu

Ser

cys

TYyr

Leu

55

Gly

ASp

Phe

Ser

Ser

Thr

Lys

Trp

40

val

Ser

val

Gly

val

120

Ser

Gin

val

Leu

Leu

Ser

25

Phe

ser

Gly

Gly

val

Trp

Thr

Thr
185

Ser

10

Ser

Leu

Lys

Thr

val

90

Gly

Ile

val

Lys

Glu
170

Leu

Gln

Gin

Leu

Asp

75

TYr

Thr

Phe

Cys

val

155

Gn

Pro

ser

Arg

Asp

60

Phe

Tyr

Lys

Pro

Leu

140

ASp

Asp

Leu Ser Lys

Page 16

445

chain

val

Leu

Pro

45

Ser

Thr

Cys

val

Pro

125

el

AsSh

Ser

Ala

Thr

Leu

30

Gly

Gly

Lett

Leu

Glu

110

ser

Asn

Ala

LYS

ASp
190

teu

15

Tyr

Glin

val

Lys

Gln

95

Ile

Asp

AsSn

Leu

ASp

Tyr

Gly

Thr

Ser

Pro

Ile

80

Ser

Lys

Glu

rPhe

GlIn

160

Ser

Glu



eolf-seq]

Lys His Lys val Tyr ala Cys Giu val Thr His Glin
195 200

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

36
225
PRT

215

Artificial Seguence

Engineered Antibody Sequence, Fab Fd

36

Gin val Gin

1

Thr

Ile

Gly

ser

65

Lys

ser

ser
Ala
145

va'l

Ala

Leu

val

val

50

Arg

Ley

Ala

Gin

val

130

Ala

Ser

val

Ser

AsSp

35

Ite

val

ser

Ala

l.eu

Trp

Leu

Leu
Leu
20

Trp
Trp
Ser
ser
Tyr
100
Thr
Pro
Gly

Asnh

Gln
180

Gln
5
Thr
Ile
Ala
Ile
val
85
Tyr
Leu
Leu
Cys
Ser

165

Ser

Glu

Cys

Arg

Gly

Thr

70

Thr

Ser

vai

ala

Leu

150

Gly

Ser

Ser

Thr

Gln

Gly

55

Lys

Ala

Tyr

Thr

Pro

135

val

Ala

Gly

Gly

va)

Pro

40

Ser

ASp

Ala

Tyr

val

120

Ser

LYS

L.eu

Ley

Pro

Ser

25

Pro

Thr

Thr

AsSp

Asn

105

Ser

Ser

ASp

Thr

Tyr
185

Gly
10

Gly
Gly
Gly
Ser
Th
90

Tyr
Ser
Lys
Tyr
sSer

170

Ser

Leu

Phe

Lys

Tyr

Lys

75

Ala

Asp

Ala

Ser

Phe

155

Gly

Leu

val

ser

Gly

ASTt

60

Asn

val

Gly

Ser

Thr

140

Pro

val

Ser

Page 17

Gly Leu Ser Ser

205

LYS

Leu

Leu

45

sSer

Gin

TYr

rhe

Thr

125

Ser

Glu

His

Ser

Pro

Thr

30

Glu

Ala

Phe

Tyr

Ala

110

Lys

Gly

Pro

Thr

val
190

ser

15

Ser

Trp

Leu

Ser

Cys

95

Tyr

Gly

Gly

val

Phe

175

val

Giu

Tyr

Iie

Arg

Leu

80

Trp

Pro

Thr

Thr

160

Pro

Thr



195

200

eolf-seql
val pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Sgg Asn val Asn

His Lys Pro Ser Asn Thr Lys val Asp Lys Lys ggé Glu Pro Lys Ser

Cys
225

210

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

<220>
<223>

<400>

asp val val Mmet Thr
1

GlIn

Asp

Pro

ASp

65

sSer

Thr

Arg

Gln

Tyr

145

Ser

Thr

Pro

Gly

Arg

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

37
219
PRT

215

Artificial Sequence

Engineered Antibody Sequence, Fab Light Chain

37

Ala

Arg

Phe

val

Phe

val

115

LYS

Arg

Asn

Ser

Ser

20

Thr

Leu

ser

Glu

Pro

100

Ala

Ser

Glu

Ser

L.eu
180

5

Ile

TY"r

Ite

Gly

Ala

85

His

Ala

Gly

Ala

Gln

165

Ser

GIn

Ser

L.eu

Tyr

Ser

70

Glu

Thr

Pra

Thr

Ser

Ser

Cys

Tyr

Leu

35

Gly

Asp

Phe

Ser

Ala

135

val

Ser

Thr

Pro

Lys

Trp

40

val

Ser

val

Gly

val

120

Ser

Glin

val

Leu

Leu

Ser

25

Phe

Ser

Gly

Gly

val

Trp

Thr

Thr
185

Ser Leu Pro

10

Ser

Leay

Lys

Thr

val

90

Gly

Ile

val

Lys

Glu
170

Gin

Gin

Leu

Asp

75

Tyr

Thr

Phe

cys

val

155

Gln

Ser

Arg

ASp

60

rhe

Tyr

LYyS

Pro

Leu

140

ASp

ASp

Leu Ser Lys

Page 18

val

Lauy

Pro

45

Ser

Thr

Cys

val

Pro

125

Leu

AsSn

Ser

Ala

Thr

L.eu

30

Gly

Gly

Leu

Leu

Glu

110

Ser

Ash

Ala

Lys

Leu

15

Tyr

Gln

val

Lys

Gln

95

Ile

Asp

Asn

l.eu

ASp

TYr

Gly

Thr

Ser

Pro

Ile

80

Ser

Lys

Glu

Phe

Gln

160

Ser

Glu



Lys His Lys val Tyr Ala Cys
195

eolf-seq]

Glu val Thr His GIn Gly Leu Ser Ser

200

Pro val Thr Lys Ser Phe Asn Arg Gly Glu Cys
215

Artificial Sequence

Engineered Antibody Sequence, Fab Fd

210
<210> 38
<211l 226
<212> PRT
<213>
<220
<223>
<400> 38

Ala G1n val Gln Leu
1 5

Glu

Tyr

Ile

Arg

65

Leu

Ala

Trp

Pro

Thr

145

Thr

Pro

Thr

Ile

Gly
50

Ser

Lys

Ser

Gly

Ser

130

Ala

val

Ala

Leu

val

35

val

ATY

Leu

Ala

Glin

115

val

Ala

Ser

val

Ser

20

ASD

Ile

val

ser

Ala

100

Gly

rPhe

Leu

Trp

Leu
180

Ley

Trp

Trp

Ser

ser

85

Tyr

Thr

Pro

Gly

ASn

165

Gin

Glin

Thr

Ile

Ala

Ile

70

val

Tyr

Leu

Leu

Cys

Ser

Ser

Glu

Cys

Arg

Gly

55

Thr

Thr

s5er

val

Ala

135

Leuy

Gly

Ser

ser Gly Pro
10

Thr

GIn

40

Gly

Lys

Ala

Tyr

Thr

120

Pro

val

Ala

Gly

val

25

Pro

ser

ASp

Ala

Tyr

105

val

ser

Lys

Leu

Leu
185

Ser

Pro

Thr

Thr

Asp

90

Asn

Ser

Ser

ASD

Thr

170

Tyr

Gly

Gly

Gly

Gly

Ser

75

Thr

Tyr

Ser

Lys

Tyr

155

ser

Ser

Leu

Phe

Lys

TYyr

60

Lys

Ala

ASp

Ala

Ser

140

Phe

Gly

L.ey

page 19

205

val

ser

Gly

45

Asn

Asn

val

Gly

Ser

125

Thr

Pro

val

Ser

Lys

Leu

30

l.eu

Ser

Glin

Tyr

Phe

110

Thr

Ser

Glu

His

Ser
190

Pro

15

Thr

Glu

Ala

rhe

Tyr

Ala

Lys

Gly

Pro

Thr

175

val

Ser

Ser

Trp

Leu

Ser

80

cys

Tyr

Gly

Gly

val

160

Phe

val



195

200

eolf-seql
Thr val Pro Ser Ser Ser Leu Gly Thr GIn Thr Tyr Ile Cys Asn val

205

Asn HWis Lys Pro Ser Asn Thr Lys val Asp Lys 5{3 val Glu Pro Lys

Ser
225

210

cys

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

<220>
<223>

<400>

39
220
PRT

215

Artificial Sequence

Engineered Antibody Sequence, Fab tight cChain

39

Ala Asp val val Met
1 5

Gly

Thr

Ser

Pro

65

Ite

Ser

LysS

Glu

Phe

145

Gin

Ser

Glin

ASp

Pro

50

Asp

Ser

Thr

Arg

Glin

130

Tyr

ser

Thr

Pro

Gly

35

Arg

Arg

Arg

His

Thr

115

Leu

Pro

Gly

TVYr

Ala

20

LYS

Arg

Phe

val

Phe

100

val

Lys

Arg

Asnh

Ser
180

Ser

Thr

Leu

ser

Glu

85

Pro

Ala

Ser

Glu

Ser

165

Leu

Thr

Ile

Tyr

Ile

Gly

70

Ala

His

Ala

Gly

Ala

150

Gin

ser

Gin

Ser

Leu

Tyr

55

Ser

Glu

Thr

Pro

Thr

135

LyS

Glu

Ser

Ser

Cys

Tyr

40

L.eu

Gly

Asp

phe

Ser

120

Ala

val

seyp

Thr

Pro

Lys

25

Trp

val

Ser

val

Ser

Gin

val

Leu
185

Leu

10

ser

Phe

Ser

Gly

Gly

90

Gly

Phe

val

Trp

The
170

Ser

Ser

Leu

Lys

Thr

75

val

Gly

Ile

val

L.eu

Gln

Gin

Leu

60

ASp

Tyr

Thr

Phe

Cys

140

val

Gln

Thr Leu Ser

Page 20

Pro

Ser

Arg

45

ASp

Phe

Tyr

Lys

Pro

125

Leu

ASp

ASp

Lys

val

Leu

30

Pro

Ser

Thr

Cys

val

110

Pro

Leu

AsSn

ser

Ala
190

Thr

15

Leu

Gly

Gly

Leu

Leu

95

Glu

ser

Asn

Ala

Leu

Tyr

Gin

val

Ile

ASD

Asn

Leu

160

Asp

Tyr



eolf-seql

Glu Lys His Lys val Tyr Ala Cys Glu val Thr His Gin Gly Leu Ser

195

200

Ser Pro val Thr Lys $er Phe Asn Arg Gly Glu Cys

210

<210>
<211>
<212>
«<213>

<220>
«<223>

<400>

40
452
PRT

215

Artificial Seguence

220

Engineered Antibody Sequence, IgGl Heavy

40

G1n val Gln

1

Thr

Ile

Gly

Ser

65

Lys

Ser

Gly

ser

Ala

145

val

Ala

Leu

val

val

50

Arg

Lau

Ala

Gin

val

136

Ala

ser

val

Ser
ASD
35

Ila
val
Ser

Ala

Leu
Trp

Leu

Leu

Leu

20

Trp

Trp

Ser

Ser

Tyr

100

Thr

Pro

Gly

Asn

Gin
180

Gln

5

Thr

Tie

Ala

Ile

val

85

Tyr

Leu

Leu

Cys

Ser

165

ser

Glu

Cys

Arg

Gly

Thr

70

Thr

Ser

val

Ala

Leu

150

Gly

Ser

ser

Thr

Gin

Gly

55

Lys

Ala

Tyr

Thr

Pro

135

val

Ala

Gly

Gly Pro Gly Leu val
10

val

Pro

40

Ser

Asp

Ala

Tyr

val

120

Ser

LYs

Leu

Leu

Ser

25

Pro

Thr

Thr

Asp

Asn

105

ser

Ser

Asp

Thr

Tyr
185

Gly

Gly

Gly

ser

Thr

90

Tyr

Ser

LYS

Tyr

Ser

170

Ser

Phe

Lys

Tyr

Lys

75

Ala

Asp

Ala

Ser

rhe

155

Gly

l.eu

Ser

Gly

ASn

60

Asn

val

Gly

Ser

Thr

140

Pro

val

Ser

Page 21

205

Chain

LYS

L.eu

Leu

45

Ser

Gin

Tyr

Phe

Thr

125

Ser

Glu

His

Ser

Pro

Thr

30

Glu

Ala

Phe

Tyr

Ala

110

Lys

Gly

Pro

Thr

val
190

Ser

15

Ser

Trp

Leu

ser

cys

95

Tyr

Gly

Gly

val

Phe

175

val

Glu

Tyr

Ile

Arg

Leu

80

Ala

Trp

Pro

Thr

Thr

160

Pro

Thr



val

Met

His

val

Gly

Iie

val

ser

Glu

385

Pro

val

Met

Ser

Pro

Lys

210

ASp

Gly

Ite

Glu

His

290

Arg

Lys

Glu

Ty?

Leu

370

Trp

val

ASp

His

Pro
450

Ser

195

Pro

Lys

Pro

Ser

ASD

275

ASnh

val

Glu

Lys

The

355

Thr

Glu

L.eu

LYysS

Glu

435

Gly

Ser

Ser

Thr

ser

260

Pro

Ala

val

Tyr

Thr

340

teu

Cys

ser

ASp

Ser

420

Ala

Lys

ser

Asn

His

val

245

Thr

Glu

Lys

Ser

LyS

325

Ile

Pro

Leu

Asnh

Ser

405

Arg

Leu

L.eu

Thr

Thr

230

Phe

Pro

val

Thr

val

310

Cys

Ser

Pro

val

Gly

ASD

Trp

His

Cys

Lau

Glu

LYyS

Lys

Lys

ser

Gly

Gln

ASn

Thr

200

val

PTro

phe

val

Phe

280

Pro

Thr

vaji

Ala

Arg

Gly

Pro

Ser

Glin

His
440

Gn

Asp

Pro

Pro

Thr

265

Ash

Arg

val

Ser

345

Glu

Phe

Glu

Phe

Gly

Tyr

eolf-seql
Thr Tyr Ile

Lys

Cys

Pro

250

Cys

Trp

Glu

Leu

AsSn

330

Gly

Tyr

Asn

Phe

410

Asn

The

Arg

Pro

235

Lys

val

Tyr

Glu

His

315

LYyS

Gin

Met

Pro

AsSn

385

Leu

val

Glin

val

220

Ala

Pro

val

val

GIn

300

GIn

Ala

Pro

Thr

ser

380

Tyr

Tyr

Phe

Lys

Page 22

205

Glu

Pro

Lys

val

AsSp

285

Tyr

ASp

Leu

Arg

Lys

ASD

Lys

Ser

ser

Ser
445

Asnh

pro

Glu

ASP

Asp

Gly

Asn

Trp

Pro

clu

350

Asn

Ije

Thr

Lys

Cys

l.eu

va'l

Lys

Ala

Thr

255

val

val

Ser

Leu

Ala

335

Pro

Gln

Ala

Thr

Leu

415

Ser

Ser

Asn

Ser

Ala

240

Leu

Ser

Glu

Thr

AsSh

320

Pro

GIn

val

val

Pro

400

Thr

val

Leu



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

<220>
<223>

<400>

1

Thr

Ile

Gly

Ser

65

Lys

Ser

Gly

ser

Ala

145

val

Alta

val

His

Leu

val

val

50

Arg

Leu

Ala

Gln

val

130

Ala

Ser

val

Pro

Lys

Asp

41
229
PRT

Artificial

ec]fT-seql

Engineered Antibody Sequence, Fab Fd

41

Ser

Asp

35

Ile

val

Ser

Ala

l.eu

Trp

Leu

Ser

195

Pro

Lys

Leu

20

Trp

Trp

Ser

Ser

Tyr

100

Thr

Pro

Gly

Asn

Gln

180

Ser

Ser

Thr

Thy

Ile

Ala

Ile

val

85

Tyr

Leu

Leu

Cys

Ser

165

sSer

Ser

Asn

Hisg

Cys

Arg

Gly

Thr

70

Thr

ser

val

Ala

Leu

150

Gly

Ser

Leu

Thr

Thr

Glin

Gly

55

Lys

Ala

Tyr

Thr

Pro

135

val

Ala

Gly

Gly

val

Pro

40

ser

Asp

Ala

Tyr

val

120

ser

LYS

Leu

Leu

Thr

200

val

Ser

25

Pro

Thr

Thr

ASp

Asn

105

Ser

ser

Asp

Thr

TYyr

Gln

Asp

Glin val GTn Leu GIn Glu Ser Gly Pro %8y
5

Gly

Gly

Gly

Ser

Thr

90

Tyr

Ser

Lys

Tyr

Ser

170

Ser

Thr

Lys

Leu

phe

Lys

Tyr

ASp

Ala

Ser

Phe

155

Gly

l.eu

Tyr

Lys

va'l

ser

Gly

Asnh

60

AsSn

val

Gly

ser

Thr

140

Pro

val

Ser

val
220

Page 23

Lys

Leu

Leu

45

Ser

Gln

TYr

Phe

Thr

125

Ser

Glu

His

ser

Cys

205

Glu

Pro

Thr

30

Glu

Ala

Phe

Tyr

Ala

110

Lys

Gly

Pro

Thr

val

190

Asn

Pro

Sey

15

ser

Trp

Leu

ser

Cys

95

Tyr

Gly

Gly

val

phe

175

val

val

Lys

Glu

Tyr

Ile

Arg

Leu

80
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