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N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T
L

Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R

A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W

T
F
G
Q
G
T
K
V
E
I
K
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Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
S
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
S
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
S
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K

    G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
 

    Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
Y
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
A
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T
L

Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L

E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
A
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T
L

Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R

A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W

T
F
G
Q
G
T
K
V
E
I
K
/

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
G
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T
L

Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L

E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
G
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T
L

Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R

A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W

T
F
G
Q
G
T
K
V
E
I
K
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Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T
L

Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L

E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T
L

Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R

A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W

T
F
G
Q
G
T
K
V
E
I
K

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
S
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
S
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
S
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
S
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

Q
V
Q
L
V
E
S
G
G
G
V
V
Q
P
G
R
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
S
K
N
T

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
I
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
Q
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
N
N
K
Y
Y
P
G
S
V
K
G
R
F
T
I
S
R
E
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
G
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
P
G
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
Q
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
T
F
I
S
Y
D
G
N
N
K
Y
Y
P
G
S
V
K
G
R
F
T
I
S
R
E
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
G
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
L
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G

G
G
L
L
G
P
F
D
L

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
A
T
L
S
V
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
S
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
L
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
A
T
L
S
V
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
L
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G

G
G
L
L
G
P
F
D
L

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
S
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
L
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
L
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G

G
G
L
L
G
P
F
D
L

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
S
S
S
Y
L
A

G
A
S
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
T
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
L
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
H
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G

G
G
H
L
G
P
F
D
L

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
A
T
L
S
V
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
S
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
H
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
A
T
L
S
V
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
H
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G

G
G
H
L
G
P
F
D
L

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
S
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
H
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
H
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G

G
G
H
L
G
P
F
D
L

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R

L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
S
S
S
Y
L
A

G
A
S
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
H
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
A
T
L
S
L
S
P
G

E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S

S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
Y
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S

L
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
G
G
L
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
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P
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K
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G
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K
P
G
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G
K
P
G
S
G
K
P
G
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V
L
T
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S
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A
T
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S
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G
E
R
A
T
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S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
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L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
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G
S
G
S
G
T
D
F
T
L
T
I
S
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L
E
P
E
D
F

A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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A
S
Q
S
V
G
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S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
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L
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C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
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Q
A
P
G
K
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Y
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L
R
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H
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D
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D
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T
G
H
L
G
P
F
D
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T
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T
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Y
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M
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N
H
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D
S
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K
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P
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D
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K
P
G
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K
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G
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K
P
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K
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I
V
L
T
Q
S
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A
T
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G
E
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A
T
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C
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S
Q
S
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S
Y
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Q
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Q
A
P
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A
F
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A
T
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I
P
D
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G
T
D
F
T
L
T
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E
P
E
D
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A
V
Y
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C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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A
S
Q
S
V
S
S
S
Y
L
A

G
A
F
S
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A
T

Q
Q
Y
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S
S
P
W
T

E
V
Q
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V
E
S
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G
G
L
V
K
P
G
G
S
L
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A
A
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F
T
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M
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V
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N
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D
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Q
M
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A
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A
R
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F
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V
S
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K
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K
P
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P
G
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S
V
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G
E
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A
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S
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Y
L
A
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Q
Q
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Q
A
P
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L
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A
F
S
R
A
T
G
I
P
D
R
F
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G
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G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
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P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
K
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G
G
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L
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L
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C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
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G
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G
L
E
W
V
S
F
I
S
Y
D
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N
H
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Y
A
D
S
V
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G
R
F
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S
R
D
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K
N
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Q
M
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A
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D
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V
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A
R
T
G
H
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G
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F
D
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G
T
M
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T
V
S
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Y
T
M
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D
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N
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K
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K
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A
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A
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I
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I
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A
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A
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H
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D
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M
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K
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K
P
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E
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A
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C
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S
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P
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A
P
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A
F
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A
T
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I
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D
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G
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D
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T
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P
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D
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Q
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S
P
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Q
G
T
K
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E
I
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A
S
Q
S
V
S
S
S
Y
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A
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W
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A
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A
S
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V
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S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
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G
S
G
S
G
T
D
F
T
L
T
I
S
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L
E
P
E
D
F
A
V
Y
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C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
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E
V
Q
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V
E
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G
G
G
L
V
K
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G
G
S
L
R
L
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A
A
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G
F
T
F
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S
Y
T
M
H
W
V
R
Q
A
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G
K
G
L
E
W
V
S
F
I
S
Y
D
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N
H
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A
D
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V
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F
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D
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N
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D
T
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T
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H
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F
D
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M
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N
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K
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K
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P
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K
P
G
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I
V
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T
Q
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G
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S
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G
E
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A
T
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C
R
A
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S
V
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Y
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Y
Q
Q
K
P
G
Q
A
P
R
L
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I
Y
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A
S
S
R
A
T
G
I
P
D
R
F
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G
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G
S
G
T
D
F
T
L
T
I
S
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L
E
P
E
D
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V
Y
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Q
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S
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P
W
T
F
G
Q
G
T
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V
E
I
K
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A
S
Q
S
V
G
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S
Y
L
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G
A
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S
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A
T

Q
Q
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S
P
W
T

E
V
Q
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V
E
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G
G
L
V
K
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G
G
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L
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A
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F
T
F
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M
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V
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V
E
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G
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G
L
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G
G
S
L
R
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C
A
A
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G
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S
S
Y
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W
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Q
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L
E
W
V
S
F
I
S
Y
D
G
N
H
K
Y
Y
A
D
S
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K
G
R
F
T
I
S
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D
N
A
K
N
S
L
Y
L
Q
M
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S
L
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A
E
D
T
A
V
Y
Y
C
A
R
T
G
H
L
G
P
F
D
L
W
G
Q
G
T
M
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
H
K
Y
Y
A
D
S
V
K
G

T
G
H
L
G
P
F
D
L

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
V
S
P
G
E
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A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F

A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
S
S
S
Y
L
A

G
A
S
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
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A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
H
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
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D
N
A
K
N
S
L
Y
L
Q
M
N

S
L
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A
E
D
T
A
V
Y
Y
C
A
R
T
G
H
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G
P
F
D
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G
Q
G
T
M
V
T
V
S
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/
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K
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G
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G
K
P
G
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G
K
P
G
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G
K
P
G
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/
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I
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L
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Q
S
P
G
T
L
S
V
S
P
G
E
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A
T
L
S
C
R
A
S
Q
S

V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
S
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
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C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
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G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
H
K
Y
Y
A
D
S
V
K
G
R
F
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I
S
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D
N
A
K
N
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L
Y
L
Q
M
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L
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A
E
D
T
A
V
Y
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A
R
T
G
H
L
G
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F
D
L
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G
Q
G
T
M
V
T
V
S
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Y
T
M
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Y
D
G
N
H
K
Y
Y
A
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S
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K
G
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G
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D
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K
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G
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K
P
G
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K
P
G
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G
K
P
G
S

E
I
V
L
T
Q
S
P
A
T
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L
S
P
G
E
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A
T
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C
R
A
S
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S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
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L
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I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
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G
S
G
S
G
T
D
F
T
L
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I
S
R
L
E
P
E
D
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A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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A
S
Q
S
V
S
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S
Y
L
A

G
A
F
S
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A
T

Q
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S
S
P
W
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E
V
Q
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V
E
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G
L
V
K
P
G
G
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L
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A
A
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F
T
F
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Y
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M
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L
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S
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N
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K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
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V
Q
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S
L
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A
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G
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T
F
S
S
Y
T
M
H
W
V
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Q
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G
L
E
W
V
S
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I
S
Y
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G
N
H
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Y
Y
A
D
S
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K
G
R
F
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I
S
R
D
N
A
K
N
S
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Y
L
Q
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L
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A
E
D
T
A
V
Y
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C
A
R
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G
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G
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F
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L
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Q
G
T
M
V
T
V
S
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S
Y
T
M
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G
N
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A
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S
V
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G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M

N
S
L
R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S

Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V

Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
S
S
S
Y
L
A

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
 

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
S
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G

S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
S
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V

Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
S

G
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S

Y
L
S
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V
Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
D
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V

Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

D
A
F
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
 

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
D
A
F
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V

Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S

S
Y
T
M
H

F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G

T
G
W
L
G
P
F
D
Y

G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
Y
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V

Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K

R
A
S
Q
S
V
G
S
S
Y
L
A

G
A
Y
S
R
A
T

Q
Q
Y
G
S
S
P
W
T

E
V
Q
L
V
E
S
G
G
G
L
V
K
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
S
S
Y
T
M
H
W
V
R
Q
A
P
G
K
G
L
E
W
V
S
F
I
S
Y
D
G
N
N
K
Y
Y
A
D
S
V
K
G
R
F
T
I
S
R
D
N
A
K
N
S
L
Y
L
Q
M
N
S
L

R
A
E
D
T
A
V
Y
Y
C
A
R
T
G
W
L
G
P
F
D
Y
W
G
Q
G
T
L
V
T
V
S
S
/
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
G
K
P
G
S
/
 

E
I
V
L
T
Q
S
P
G
T
L
S
L
S
P
G
E
R
A
T
L
S
C
R
A
S
Q
S
V
G
S
S
Y
L
A
W
Y
Q
Q
K
P
G
Q
A
P
R
L
L
I
Y
G
A
Y
S
R
A
T
G
I
P
D
R
F
S
G
S
G
S
G
T
D
F
T
L
T
I
S
R
L
E
P
E
D
F
A
V

Y
Y
C
Q
Q
Y
G
S
S
P
W
T
F
G
Q
G
T
K
V
E
I
K
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E
V
Q
L
V
E
S
G
G
G
L
V
Q
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
D
D
A
W
M
S
W
V
R
Q
A
P
G
K
G
L
E
W
V
A
E
I
S
T
K
A
N
N
H
A
T
Y
Y
A
E
S
V
K

G
R
F
T
I
S
R
D
D
S
K
S
S
V
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
T
R
L
A
T
W
D
W
Y
F
D
V
W
G
Q
G
T
T
V
T
V
S
S
 

 

D
A
W
M
S

 

E
I
S
T
K
A
N
N
H
A
T
Y
Y
A
E
S
V
K
G

 

L
A
T
W
D
W
Y
F
D
V

 

D
I
V
L
T
Q
S
P
S
S
L
S
A
S
V
G
D
R
V
T
I
T
C
R
A
S
Q
S
V
D
Y
D
G
D
S
Y
M
N
W
Y
Q
Q
K
P
G
K
P
P
K
L
L
I
Y
A
A
S
E
L
E
S
G
I
P
A
R
F
S

G
S
G
S
G
T
D
F
T
L
T
I
S
S
L
Q
P
E
D
F
A
T
Y
Y
C
Q
Q
S
N
E
D
P
F
T
F
G
S
G
T
K
L
E
I
K

 

R
A
S
Q
S
V
D
Y
D
G
D
S
Y
M
N

 

A
A
S
E
L
E
S

 

Q
Q
S
N
E
D
P
F
T

 

E
V
Q
L
V
Q
S
G
A
E
V
K
K
P
G
A
T
V
K
I
S
C
K
A
S
G
F
N
I
K
D
Y
F
M
H
W
V
Q
Q
A
P
G
K
G
L
E
W
M
G
W
I
D
P
E
L
G
D
T
E
Y
A
P
K
F
Q
G
R

V
T
I
T
A
D
T
S
T
N
T
A
Y
M
E
L
S
S
L
R
S
E
D
T
A
V
Y
Y
C
Y
A
R
G
V
Y
Q
A
L
D
Y
W
G
Q
G
T
L
V
T
V
S
S
 

 

D
Y
F
M
H

 

W
I
D
P
E
L
G
D
T
E
Y
A
P
K
F
Q
G

 

R
G
V
Y
Q
A
L
D
Y

 

D
I
Q
M
T
Q
S
P
A
F
L
S
V
T
P
G
E
K
V
T
I
T
C
Q
A
S
Q
D
I
G
N
Y
L
N
W
F
Q
Q
K
P
G
Q
T
V
K
L
L
I
Y
F
T
S
Y
L
H
S
G
V
P
S
R
F
S
G
S
G
S

G
T
D
Y
T
F
T
I
S
S
L
E
A
E
D
A
A
T
Y
F
C
Q
Q
G
N
T
L
P
Y
T
F
G
G
G
T
K
V
E
I
K

 

Q
A
S
Q
D
I
G
N
Y
L
N

 

F
T
S
Y
L
H
S

 

Q
Q
G
N
T
L
P
Y
T
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E
V
Q
L
V
E
S
G
G
G
L
V
Q
P
G
G
S
L
R
L
S
C
A
A
S
G
F
T
F
D
D
A
W
M
D
W
V
R
Q
A
P
G
K
G
L
E
W
V
A
E
I
S
T
K
A
N
N
H
A
T
Y
Y
A
E
S
V
K

G
R
F
T
I
S
R
D
D
S
K
S
S
V
Y
L
Q
M
N
S
L
R
A
E
D
T
A
V
Y
Y
C
T
R
L
A
T
W
D
W
Y
F
D
V
W
G
Q
G
T
T
V
T
V
S
S
 

 

D
A
W
M
D

 

E
I
S
T
K
A
N
N
H
A
T
Y
Y
A
E
S
V
K
G

 

L
A
T
W
D
W
Y
F
D
V

 

D
T
V
L
T
Q
S
P
S
S
L
S
A
S
V
G
D
R
V
T
I
T
C
R
A
S
Q
S
V
D
Y
D
G
D
S
Y
M
N
W
Y
Q
Q
K
P
G
K
P
P
K
L
L
I
Y
A
A
S
E
L
E
S
G
I
P
A
R
L
S

G
S
G
S
G
T
D
F
T
L
T
I
S
S
L
Q
P
E
D
F
A
T
Y
Y
C
Q
Q
S
N
E
D
P
F
T
F
G
S
G
T
K
L
E
I
K

 

R
A
S
Q
S
V
D
Y
D
G
D
S
Y
M
N

 

A
A
S
E
L
E
S

 

Q
Q
S
N
E
D
P
F
T

 

E
V
K
L
E
E
S
G
G
G
L
V
Q
P
G
G
S
M
K
L
S
C
A
A
S
G
F
T
F
S
D
A
W
M
D
W
V
R
Q
S
P
E
K
G
L
E
W
V
A
E
I
R
T
K
A
N
N
H
A
T
Y
Y
A
E
S
V
K

G
R
F
T
I
S
R
D
D
S
K
S
S
V
Y
L
Q
M
N
S
L
R
A
E
D
T
G
I
Y
Y
C
T
R
L
A
N
W
D
W
Y
F
D
V
W
G
A
G
T
T
V
T
V
S
S
 

 

D
A
W
M
D

 

E
I
R
T
K
A
N
N
H
A
T
Y
Y
A
E
S
V
K
G

 

L
A
N
W
D
W
Y
F
D
V

 

D
T
V
L
T
Q
S
P
A
S
L
A
V
S
L
G
Q
R
A
T
I
S
C
K
A
S
Q
S
V
D
Y
D
G
D
S
Y
M
N
W
Y
Q
Q
K
P
G
Q
P
P
K
L
L
I
Y
A
A
S
N
L
E
S
G
I
P
A
R
L
S

G
S
G
S
G
T
D
F
T
L
N
I
H
P
V
E
E
E
D
A
A
T
Y
Y
C
Q
Q
S
N
E
D
P
F
T
F
G
S
G
T
K
L
E
V
K

 

K
A
S
Q
S
V
D
Y
D
G
D
S
Y
M
N

 

A
A
S
N
L
E
S

 

Q
Q
S
N
E
D
P
F
T
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E
V
Q
L
V
Q
S
G
A
E
V
K
K
P
G
A
T
V
K
I
S
C
K
A
S
G
F
N
I
K
H
Y
F
M
H
W
V
Q
Q
A
P
G
K
G
L
E
W
M
G
W
I
D
P
Y
L
G
D
T
E
Y
A
P
K
F
Q
G
R

V
T
I
T
A
D
T
S
T
N
T
A
Y
M
E
L
S
S
L
R
S
E
D
T
A
V
Y
Y
C
Y
A
R
G
V
Y
Q
A
L
D
Y
W
G
Q
G
T
L
V
T
V
S
S
 

 

H
Y
F
M
H

 

W
I
D
P
Y
L
G
D
T
E
Y
A
P
K
F
Q
G

 

R
G
V
Y
Q
A
L
D
Y

 

D
I
Q
M
T
Q
S
P
A
F
L
S
V
T
P
G
E
K
V
T
I
T
C
Q
A
S
Q
D
I
G
N
Y
L
N
W
F
Q
Q
K
P
D
Q
T
V
K
L
L
I
Y
F
T
S
Y
L
H
S
G
V
P
S
R
F
S
G
S
G
S

G
T
D
Y
T
F
T
I
S
S
L
E
A
E
D
A
A
T
Y
F
C
Q
Q
G
N
T
L
P
Y
T
F
G
G
G
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XENP20896

>XENP020896 [ICOS]_H0L0_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 

26442-26446) 

 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME

LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP020896 [ICOS]_H0L0_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 

26447-26456) 

 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED

FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN

WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL

VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP020896 [ICOS]_H0L0_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26457-26461) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED

FATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV

TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

 

XENP22433 

 

>XENP022433 [ICOS]_H0_L0.7_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 
26462-26466) 
 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME
LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022433 [ICOS]_H0_L0.7_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 
26467-26476) 
 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022433 [ICOS]_H0_L0.7_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26477-
26481) 
 
DIQMTQSPSSVSASVGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP22744 

 
>XENP022744 [ICOS]_H0_L0.34_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 
26482-26486) 
 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME
LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022744 [ICOS]_H0_L0.34_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 
26487-26496) 
 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022744 [ICOS]_H0_L0.34_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26497-
26501) 
 
DIQMTQSPSSVSASVGDRVTITCQASQDISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
XENP22746 

 
>XENP022746 [ICOS]_H0_L0.36_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 
26502-26506) 
 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME
LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022746 [ICOS]_H0_L0.36_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 
26507-26516) 
 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022746 [ICOS]_H0_L0.36_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26517-
26521) 
 
DIQMTQSPSSVSASVGDRVTITCQASQDISSLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP22747 

 
>XENP022747 [ICOS]_H0_L0.37_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 
26522-26526) 
 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME
LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022747 [ICOS]_H0_L0.37_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 
26527-26536) 
 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022747 [ICOS]_H0_L0.37_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26537-
26541) 
 
DIQMTQSPSSVSASVGDRVTITCQASQDISRLLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
XENP22748 

 
>XENP022748 [ICOS]_H0_L0.38_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 
26542-26546) 
 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME
LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022748 [ICOS]_H0_L0.38_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 
26547-26556) 
 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022748 [ICOS]_H0_L0.38_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26557-
26561) 
 
DIQMTQSPSSVSASVGDRVTITCQASQDISSLLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP23092 

 
>XENP023092 [ICOS]_H0.66_L0_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 
26562-26566) 
 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGETIYAQKFQGRVTMTRDTSISTAYME
LSSLRSEDTAVYYCARTYYYDTSGYYHDAFDVWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP023092 [ICOS]_H0.66_L0_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 
26567-26576) 
 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP023092 [ICOS]_H0.66_L0_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26577-
26581) 
 
DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
XENP23410 

 
>XENP023410 [ICOS]_H0.66_L0.34_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID 
NOS 26582-26586) 
 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGETIYAQKFQGRVTMTRDTSISTAYME
LSSLRSEDTAVYYCARTYYYDTSGYYHDAFDVWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP023410 [ICOS]_H0.66_L0.34_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID 
NOS 26587-26596) 
 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP023410 [ICOS]_H0.66_L0.34_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 
26597-26601) 
 
DIQMTQSPSSVSASVGDRVTITCQASQDISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP22730 

>XENP022730 [ICOS]_H0L0_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NOS 

26602-26606) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVLHEALHSHYTQKSLSLSPGK 

 

>XENP022730 [ICOS]_H0L0_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NOS 

26607-26616) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VLHEALHSHYTQKSLSLSPGK 

 

>XENP022730 [ICOS]_H0L0_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 26617-

26621) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

XENP22974 

>XENP022974 [ICOS]_H0_L0.34_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID 

NOS 26622-26626) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVLHEALHSHYTQKSLSLSPGK 

 

>XENP022974 [ICOS]_H0_L0.34_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID 

NOS 26627-26636) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VLHEALHSHYTQKSLSLSPGK 
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>XENP022974 [ICOS]_H0_L0.34_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 

26637-26641) 

DIQMTQSPSSVSASVGDRVTITCQASQDISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

XENP23104 

>XENP023104 [ICOS]_H0.66_L0_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID 

NOS 26642-26646) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGETIYAQKFQGRVTMTRDTSIS

TAYMELSSLRSEDTAVYYCARTYYYDTSGYYHDAFDVWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVLHEALHSHYTQKSLSLSPGK 

 

>XENP023104 [ICOS]_H0.66_L0_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID 

NOS 26647-26656) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VLHEALHSHYTQKSLSLSPGK 

 

>XENP023104 [ICOS]_H0.66_L0_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 

26657-26661) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

XENP23411 

>XENP023411 [ICOS]_H0.66_L0.34_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ 

ID NOS 26662-26666) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGETIYAQKFQGRVTMTRDTSIS

TAYMELSSLRSEDTAVYYCARTYYYDTSGYYHDAFDVWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVLHEALHSHYTQKSLSLSPGK 
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>XENP023411 [ICOS]_H0.66_L0.34_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ 

ID NOS 26667-26676) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VLHEALHSHYTQKSLSLSPGK 

 

>XENP023411 [ICOS]_H0.66_L0.34_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NOS 

26677-26681) 

DIQMTQSPSSVSASVGDRVTITCQASQDISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC
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XENP21828 

>XENP021828 GSK_314.8[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain 

(SEQ ID NOS 26682-26686) 

QVQLQQPGTELMKPGASVKLSCKASGYTFTTYWMHWVKQRPGQGLEWIGEIDPSDSYVNYNQNFKGKATLTVDKSSSTAYIQ

LSSLTSEDSAVYFCARSPDYYGTSLAWFDYWGQGTLVTVST/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS

WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSV

FLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYKCK

VSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSF

FLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021828 GSK_314.8[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy Chain 

(SEQ ID NOS 26687-26696) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED

FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN

WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL

VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021828 GSK_314.8[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ ID 

NOS 26697-26701) 

DIVMTQAAPSVPVTPGESVSISCRSSKSPLHSNGNIYLYWFLQRPGQSPQLLIYRMSNLASGVPDRFSGSGSGTTFTLKISR

VEAEDVGVYYCMQHLEYPYTFGGGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGN

SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP21829 

>XENP021829 GSK_88.2[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain (SEQ 

ID NOS 26702-26706) 

QVQLQQPGAELVRPGASVKLSCKASGYSFTSYWINWVKQRPGQGLEWIGNIYPSDSYTNYNQMFKDKATLTVDKSSNTAYMQ

LTSPTSEDSAVYYCTRWNLSYYFDNNYYLDYWGQGTTLTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTV

SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPS

VFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYKC

KVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGS

FFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021829 GSK_88.2[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy Chain 

(SEQ ID NOS 26707-26716) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED

FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN

WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL

VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
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>XENP021829 GSK_88.2[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ 

ID NOS 26717-26721) 

DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYRMSNLASGVPDRFSGSGSGTAFT

LRISRVEAEDVGVYYCMQHLEYPWTFGGGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW

KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP21830 

>XENP021830 jMab-138[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain 

(SEQ ID NOS 26722-26726) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSAIGTAGDTYYPGSVKGRFTISRENAKNS

LYLQMNSLRAGDTAVYYCVRDNRKVTHEHYYYYGMDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021830 jMab-138[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy 

Chain (SEQ ID NOS 26727-26736) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 

 

>XENP021830 jMab-138[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ 

ID NOS 26737-26741) 

EIVLTQSPGTLSLSPGERATLSCRASQNIRSSYLAWYQQKPGQAPGLLIYGASSRATGIPDRFSGSGSGTDFTLTIS

RLEPEDFAVYYCQQFGSSPMCSFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD

NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP21831 

>XENP021831 jMab-139[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain 

(SEQ ID NOS 26742-26746) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSAIGTAGDTYYPGSVKGRFTISRENAKNS

LYLQMNSLRAGDTAVYYCVRDKRTVTHEHYYYYGMDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
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>XENP021831 jMab-139[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy 

Chain (SEQ ID NOS 26747-26756) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 

 

>XENP021831 jMab-139[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ 

ID NOS 26757-26761) 

EIVLTQSPGTLSLSPGERATLSCRASQSISSSSLAWYQQKPGQAPGLLIFGASSRATGIPDRFSGSGSGTDFTLTIS

RLEPEDFAVYYCQQFGSSPMCSFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVD

NALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP22348 

>XENP022348 WO2016059602_GSK_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy 

Chain (SEQ ID NOS 26762-26766) 

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYAMHWVRQAPGQGLEWMGLISIYSDHTNYNQKFQGRVTITADKSTS

TAYMELSSLRSEDTAVYYCGRNNYGNYGWYFDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY

FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTC

PPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVS

VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEW

ESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022348 WO2016059602_GSK_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy 

Chain (SEQ ID NOS 26767-26776) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 

 

>XENP022348 WO2016059602_GSK_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ 

ID NOS 26777-26781) 

EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWYQQKPGQAPRLLIYDTSKLASGIPARFSGSGSGTDYTLTISSL

EPEDFAVYYCFQGSGYPYTFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL

QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP23059 

>XENP023059 Jounce_37A10S713[ICOS]_H0L0_Fab-1G6_[PD-1]_L1.194_H1.279_scFv 

Fab-Fc Heavy Chain (SEQ ID NOS 26782-26786) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSDYWMDWVRQAPGKGLVWVSNIDEDGSITEYSPFVKGRFTISRDNAKN

TLYLQMNSLRAEDTAVYYCTRWGRFGFDSWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP

VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCP

APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTV

LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDG

QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP023059 Jounce_37A10S713[ICOS]_H0L0_Fab-1G6_[PD-1]_L1.194_H1.279_scFv 

scFv-Fc Heavy Chain (SEQ ID NOS 26787-26796) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS

VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS

GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY

GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 

 

>XENP023059 Jounce_37A10S713[ICOS]_H0L0_Fab-1G6_[PD-1]_L1.194_H1.279_scFv 

Light Chain (SEQ ID NOS 26797-26801) 

DIVMTQSPDSLAVSLGERATINCKSSQSLLSGSFNYLTWYQQKPGQPPKLLIFYASTRHTGVPDRFSGSGSGTDFTL

TISSLQAEDVAVYYCHHHYNAPPTFGPGTKVDIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK

VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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>XENP021749 [anti-ICOS]_H0L0_Fab-[anti-CTLA-4]_H3.23_L0.129_scFv Fab-Fc Heavy 

Chain (SEQ ID NOS 27037-27041) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021749 [anti-ICOS]_H0L0_Fab-[anti-CTLA-4]_H3.23_L0.129_scFv scFv-Fc 

Heavy Chain (SEQ ID NOS 27042-27051) 

EVQLVESGGGLVKPGGSLRLSCAASGFTFSSYTMHWVRQAPGKGLEWVSFISYDGNYKYYADSVKGRFTISRDNAKN

SLYLQMNSLRAEDTAVYYCARGGHLGPFDLWGQGTMVTVSS/GKPGSGKPGSGKPGSGKPGS/EIVLTQSPATLSLS

PGERATLSCRASQSVGSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQ

YGSSPWTFGQGTKVEIK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKF

NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLP

PSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH

EALHNHYTQKSLSLSPGK 

 

>XENP021749 [anti-ICOS]_H0L0_Fab-[anti-CTLA-4]_H3.23_L0.129_scFv Light Chain 

(SEQ ID NOS 27052-27056) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP24359 

>XENP024359 7G8_H3.30_L1.34_Fab-[anti-ICOS]_H0L0_Fab Heavy Chain 1 (SEQ ID 

NOS 27057-27061) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFDDAWMSWVRQAPGKGLEWVAEISTKANNHATYYAESVKGRFTISRDDS

KSSVYLQMNSLRAEDTAVYYCTRLATWDWYFDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY

FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTC

PPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVS

VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEW

ESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024359 7G8_H3.30_L1.34_Fab-[anti-ICOS]_H0L0_Fab Heavy Chain 2 (SEQ ID 

NOS 27062-27066) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVNHKPSNTKVDKKVERKSCDK

THTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDI

AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024359 7G8_H3.30_L1.34_Fab-[anti-ICOS]_H0L0_Fab Light Chain 1 (SEQ ID 

NOS 27067-27071) 

DIVLTQSPSSLSASVGDRVTITCRASQSVDYDGDSYMNWYQQKPGKPPKLLIYAASELESGIPARFSGSGSGTDFTL

TISSLQPEDFATYYCQQSNEDPFTFGSGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWK

VDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

>XENP024359 7G8_H3.30_L1.34_Fab-[anti-ICOS]_H0L0_Fab Light Chain 2 (SEQ ID 

NOS 27072-27076) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP24360 

>XENP024360 2A11_H1.144_L2.142_Fab-[anti-ICOS]_H0L0_Fab Heavy Chain 1 (SEQ ID 

NOS 27077-27081) 

EVQLVQSGAEVKKPGATVKISCKASGFNIKDYFMHWVQQAPGKGLEWMGWIDPELGDTEYAPKFQGRVTITADTSTN

TAYMELSSLRSEDTAVYYCYARGVYQALDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE

PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPC

PAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLT

VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESD

GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
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>XENP024360 2A11_H1.144_L2.142_Fab-[anti-ICOS]_H0L0_Fab Heavy Chain 2 (SEQ ID 

NOS 27082-27086) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVNHKPSNTKVDKKVERKSCDK

THTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDI

AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024360 2A11_H1.144_L2.142_Fab-[anti-ICOS]_H0L0_Fab Light Chain 1 (SEQ ID 

NOS 27087-27091) 

DIQMTQSPAFLSVTPGEKVTITCQASQDIGNYLNWFQQKPGQTVKLLIYFTSYLHSGVPSRFSGSGSGTDYTFTISS

LEAEDAATYFCQQGNTLPYTFGGGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

>XENP024360 2A11_H1.144_L2.142_Fab-[anti-ICOS]_H0L0_Fab Light Chain 2 (SEQ ID 

NOS 27092-27096) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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>XENP024361 3H3_H1_L2.1_Fab-[anti-ICOS]_H0L0_Fab Heavy Chain 1 (SEQ ID NOS 

27097-27101) 

QVTLKESGPVLVKPTETLTLTCTVSGFSLNGYGVNWVRQPPGKGLEWLAMIWGDGSTDYNSALKSRLTISKDNSKSQ

VVLTMTNMDPVDTATYYCARSYYTSDEDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEP

VTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCP

APPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTV

LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDG

QPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024361 3H3_H1_L2.1_Fab-[anti-ICOS]_H0L0_Fab Heavy Chain 2 (SEQ ID NOS 

27102-27106) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTKTYTCNVNHKPSNTKVDKKVERKSCDK

THTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDI

AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024361 3H3_H1_L2.1_Fab-[anti-ICOS]_H0L0_Fab Light Chain 1 (SEQ ID NOS 

27107-27111) 

DIVMTQSPDSLAVSLGERATINCKSSQSLLNSRTRKNYLAWYQQKPGQSPKLLIYWASTRESGVPDRFTGSGSGTDF

TLTISSLQAEDVAVYYCKQSYSLRTFGGGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW

KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

>XENP024361 3H3_H1_L2.1_Fab-[anti-ICOS]_H0L0_Fab Light Chain 2 (SEQ ID NOS 

27112-27116) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP21748 

>XENP021748 YW243.55.S70[PD-L1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv Fab-Fc Heavy 

Chain (SEQ ID NOS 27117-27121) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISADTSKN

TAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE

PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPC

PAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLT

VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESD

GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021748 YW243.55.S70[PD-L1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv scFv-Fc Heavy 

Chain (SEQ ID NOS 27122-27131) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/GKPGSGKPGSGKPGSGKPGS/DIQMTQS

PSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFA

TYYCQQANSFPWTFGQGTKVEIK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHE

DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP

QVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF

SCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021748 YW243.55.S70[PD-L1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv Light Chain 

(SEQ ID NOS 27132-27136) 

DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQYLYHPATFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP24129 

>XENP024129 durvalumab[PD-L1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv Fab-Fc Heavy 

Chain (SEQ ID NOS 27137-27141) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYWMSWVRQAPGKGLEWVANIKQDGSEKYYVDSVKGRFTISRDNAKN

SLYLQMNSLRAEDTAVYYCAREGGWFGELAFDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY

FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTC

PPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVS

VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEW

ESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
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>XENP024129 durvalumab[PD-L1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv scFv-Fc Heavy 

Chain (SEQ ID NOS 27142-27151) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/GKPGSGKPGSGKPGSGKPGS/DIQMTQS

PSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFA

TYYCQQANSFPWTFGQGTKVEIK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHE

DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP

QVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF

SCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024129 durvalumab[PD-L1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv Light Chain (SEQ 

ID NOS 27152-27156) 

EIVLTQSPGTLSLSPGERATLSCRASQRVSSSYLAWYQQKPGQAPRLLIYDASSRATGIPDRFSGSGSGTDFTLTIS

RLEPEDFAVYYCQQYGSLPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN

ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP24131  

 

>XENP024131 avelumab[PD-L1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv Fab-Fc Heavy Chain 

(SEQ ID NOS 27157-27161) 

EVQLLESGGGLVQPGGSLRLSCAASGFTFSSYIMMWVRQAPGKGLEWVSSIYPSGGITFYADTVKGRFTISRDNSKN

TLYLQMNSLRAEDTAVYYCARIKLGTVTTVDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYF

PEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCP

PCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSV

LTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWE

SDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024131 avelumab[PD-L1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv scFv-Fc Heavy 

Chain (SEQ ID NOS 27162-27171) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/GKPGSGKPGSGKPGSGKPGS/DIQMTQS

PSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFA

TYYCQQANSFPWTFGQGTKVEIK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHE

DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP

QVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF

SCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024131 avelumab[PD-L1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv Light Chain (SEQ 

ID NOS 27172-27176) 

QSALTQPASVSGSPGQSITISCTGTSSDVGGYNYVSWYQQHPGKAPKLMIYDVSNRPSGVSNRFSGSKSGNTASLTI

SGLQAEDEADYYCSSYTSSSTRVFGTGTKVTVL/GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWK

ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS 
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XENP24124 

>XENP024124 durvalumab[PD-L1]_H1L1_Fab_(G4S)2_[anti-ICOS]_H0L0_scFv20_Fc_IgG1 

Heavy Chain (SEQ ID NOS 27177-27187) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSRYWMSWVRQAPGKGLEWVANIKQDGSEKYYVDSVKGRFTISRDNAKN

SLYLQMNSLRAEDTAVYYCAREGGWFGELAFDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY

FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCGGGGSG

GGGS/QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTR

DTSISTAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/GGGGSGGGGSGGGGSGGGGS/DI

QMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQ

PEDFATYYCQQANSFPWTFGQGTKVEIK/GGGGSGGGGSKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVT

CVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTIS

KAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDK

SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP024124 durvalumab[PD-L1]_H1L1_Fab_(G4S)2_[anti-ICOS]_H0L0_scFv20_Fc_IgG1 

Light Chain (SEQ ID NOS 27188-27192) 

EIVLTQSPGTLSLSPGERATLSCRASQRVSSSYLAWYQQKPGQAPRLLIYDASSRATGIPDRFSGSGSGTDFTLTIS

RLEPEDFAVYYCQQYGSLPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDN

ALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP20266 

>XENP020266 [ICOS]_H0L0 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27193-

27197) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP020266 [ICOS]_H0L0 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27198) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP020266 [ICOS]_H0L0 one-arm mAb Light Chain (SEQ ID NOS 27199-27203) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

XENP21861 

>XENP021861 GSK_314.8[ICOS]_H0L0 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 

27204-27208) 

QVQLQQPGTELMKPGASVKLSCKASGYTFTTYWMHWVKQRPGQGLEWIGEIDPSDSYVNYNQNFKGKATLTVDKSSS

TAYIQLSSLTSEDSAVYFCARSPDYYGTSLAWFDYWGQGTLVTVST/ASTKGPSVFPLAPSSKSTSGGTAALGCLVK

DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTH

TCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRV

VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAV

EWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021861 GSK_314.8[ICOS]_H0L0 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 

27209) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021861 GSK_314.8[ICOS]_H0L0 one-arm mAb Light Chain (SEQ ID NOS 27210-

27214) 

DIVMTQAAPSVPVTPGESVSISCRSSKSPLHSNGNIYLYWFLQRPGQSPQLLIYRMSNLASGVPDRFSGSGSGTTFT

LKISRVEAEDVGVYYCMQHLEYPYTFGGGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW

KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP21863 

>XENP021863 jMab-138[ICOS]_H0L0 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27215-

27219) 

EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSAIGTAGDTYYPGSVKGRFTISRENAKNSLYLQM

NSLRAGDTAVYYCVRDNRKVTHEHYYYYGMDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021863 jMab-138[ICOS]_H0L0 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27220) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS

TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP021863 jMab-138[ICOS]_H0L0 one-arm mAb Light Chain (SEQ ID NOS 27221-27225) 

EIVLTQSPGTLSLSPGERATLSCRASQNIRSSYLAWYQQKPGQAPGLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPE

DFAVYYCQQFGSSPMCSFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE

SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP22349 

>XENP022349 WO2016059602[ICOS]_GSK_H0L0 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 

27226-27230) 

QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYAMHWVRQAPGQGLEWMGLISIYSDHTNYNQKFQGRVTITADKSTSTAYME

LSSLRSEDTAVYYCGRNNYGNYGWYFDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN

SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSVFL

FPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYKCKVS

NKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSFFL

YSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022349 WO2016059602[ICOS]_GSK_H0L0 one-arm mAb Fc-only Heavy Chain (SEQ ID 

NO: 27231) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS

TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022349 WO2016059602[ICOS]_GSK_H0L0 one-arm mAb Light Chain (SEQ ID NOS 27232-

27236) 

EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWYQQKPGQAPRLLIYDTSKLASGIPARFSGSGSGTDYTLTISSLEPEDF

AVYYCFQGSGYPYTFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT

EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP22439 

>XENP022439 [ICOS]_H0_L0.5 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27237-

27241) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022439 [ICOS]_H0_L0.5 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27242) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022439 [ICOS]_H0_L0.5 one-arm mAb Light Chain (SEQ ID NOS 27243-27247) 

DIQMTQSPSSVSASVGDRVTITCRASQGISSLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP22440 

>XENP022440 [ICOS]_H0_L0.7 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27248-

27252) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022440 [ICOS]_H0_L0.7 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27253) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022440 [ICOS]_H0_L0.7 one-arm mAb Light Chain (SEQ ID NOS 27254-27258) 

DIQMTQSPSSVSASVGDRVTITCRASQGISSYLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP22441 

>XENP022441 [ICOS]_H0_L0.9 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27259-27263) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME

LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022441 [ICOS]_H0_L0.9 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27264 ) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS

TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022441 [ICOS]_H0_L0.9 one-arm mAb Light Chain (SEQ ID NOS 27265-27269) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRYLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED

FATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV

TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP22442 

>XENP022442 [ICOS]_H0_L0.10 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27270-

27274) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME

LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022442 [ICOS]_H0_L0.10 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27275 ) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS

TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022442 [ICOS]_H0_L0.10 one-arm mAb Light Chain (SEQ ID NOS 27276-27280) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPED

FATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV

TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP22443 

>XENP022443 [ICOS]_H0_L0.14 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27281-

27285) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME

LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022443 [ICOS]_H0_L0.14 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27286) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS

TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022443 [ICOS]_H0_L0.14 one-arm mAb Light Chain (SEQ ID NOS 27287-27291) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED

FATYYCQQSNSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV

TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP22444 

>XENP022444 [ICOS]_H0_L0.15 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27292-

27296) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME

LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022444 [ICOS]_H0_L0.15 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27297) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS

TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE

WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022444 [ICOS]_H0_L0.15 one-arm mAb Light Chain (SEQ ID NOS 27298-27302) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED

FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV

TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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XENP22445 

>XENP022445 [ICOS]_H0_L0.20 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27303-

27307) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022445 [ICOS]_H0_L0.20 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 

27308) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022445 [ICOS]_H0_L0.20 one-arm mAb Light Chain (SEQ ID NOS 27309-27313) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSYPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

 

XENP22766 

>XENP022766 [ICOS]_H0_L0.38 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27314-

27318) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS

TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022766 [ICOS]_H0_L0.38 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 

27319) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP022766 [ICOS]_H0_L0.38 one-arm mAb Light Chain (SEQ ID NOS 27320-27324) 

DIQMTQSPSSVSASVGDRVTITCQASQDISSLLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC  
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XENP23096 

>XENP023096 [ICOS]_H0.66_L0 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27325-

27329) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGETIYAQKFQGRVTMTRDTSIS

TAYMELSSLRSEDTAVYYCARTYYYDTSGYYHDAFDVWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL

VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK

THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY

RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDI

AVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP023096 [ICOS]_H0.66_L0 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 

27330) 

ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE

EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK

GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 

 

>XENP023096 [ICOS]_H0.66_L0 one-arm mAb Light Chain (SEQ ID NOS 27331-27335) 

DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISS

LQPEDFATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA

LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

-- REPLACEMENT SHEET -- 

176/235



-- REPLACEMENT SHEET -- 

177/235



-- REPLACEMENT SHEET -- 

178/235



-- REPLACEMENT SHEET -- 

179/235



-- REPLACEMENT SHEET -- 

180/235



-- REPLACEMENT SHEET -- 

181/235



-- REPLACEMENT SHEET -- 

182/235



-- REPLACEMENT SHEET -- 

183/235



-- REPLACEMENT SHEET -- 

184/235



-- REPLACEMENT SHEET -- 

185/235



-- REPLACEMENT SHEET -- 

186/235



-- REPLACEMENT SHEET -- 

187/235



-- REPLACEMENT SHEET -- 

188/235



-- REPLACEMENT SHEET -- 

189/235



-- REPLACEMENT SHEET -- 

190/235



Figure 74A (have SEQ ids but not yet in) 

Anti-PD-1-Fab x Anti-ICOS-scFv Bottle-openers 

 
>XENP018920 nivolumab[PD-1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv Fab-Fc Heavy Chain 
(SEQ ID NOS 27656-27660) 
QVQLVESGGGVVQPGRSLRLDCKASGITFSNSGMHWVRQAPGKGLEWVAVIWYDGSKRYYADSVKGRFTISRDNSKN
TLFLQMNSLRAEDTAVYYCATNDDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPV
AGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQD
WLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPEN
NYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK  
 
>XENP018920 nivolumab[PD-1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv scFv-Fc Heavy 
Chain (SEQ ID NOS 27661-27670) 
QVQLVESGGGVVQPGRSLRLSCKASGITFSNSGMHWVRQAPGKGLEWVAVIWYDGSKRYYADSVKGRFTISRDNSKN
TLFLQMNSLRAEDTAVYYCATNDDYWGQGTLVTVSS/GKPGSGKPGSGKPGSGKPGS/EIVLTQSPATLSLSPGERA
TLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISSLEPEDFAVYYCQQSSNWPR
TFGQGTKVEIK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDG
VEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQM
TKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNH
YTQKSLSLSPGK 
 
>XENP018920 nivolumab[PD-1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv Light Chain (SEQ 
ID NOS 27671-27675) 
EIVLTQSPATLSLSPGERATLSCRASQSVSSYLAWYQQKPGQAPRLLIYDASNRATGIPARFSGSGSGTDFTLTISS
LEPEDFAVYYCQQSSNWPRTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
>XENP024130 LOPD180[PD-1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv Fab-Fc Heavy Chain 
(SEQ ID NOS 27676-27680) 
QVQLQESGPGLVKPSQTLSLTCTVSGGSISSGAYYWSWIRQHPGKGLEWIGYIYYNGNTYYNPSLRSRVTISVDTSK
NQFSLKLSSVTAADTAVYYCVRASDYVWGGYHYFDAFDLWGRGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALG
CLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSC
DKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPS
DIAVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP024130 LOPD180[PD-1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv scFv-Fc Heavy Chain 
(SEQ ID NOS 27681-27690) 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS
TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/GKPGSGKPGSGKPGSGKPGS/DIQMTQS
PSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQANSFPWTFGQGTKVEIK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP024130 LOPD180[PD-1]_H1L1_Fab-[anti-ICOS]_H0L0_scFv Light Chain (SEQ ID 
NOS 27691-27695) 
QSVLTQPPSASGTPGQRVTISCSGSNSNIGSNSVNWYQQLPGTAPKLLIYGNNQRPSGVPDRFSGSKSGTSASLAIS
GLQSEDEADYYCAAWDDSLNGPVFGGGTKVTVL/GQPKAAPSVTLFPPSSEELQANKATLVCLISDFYPGAVTVAWK
ADSSPVKAGVETTTPSKQSNNKYAASSYLSLTPEQWKSHRSYSCQVTHEGSTVEKTVAPTECS 
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ICOS x PD-1 Bottle-openers with different ICOS ABDs 

 
>XENP021828 GSK_314.8[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy 
Chain (SEQ ID NOS 27696-27700) 
QVQLQQPGTELMKPGASVKLSCKASGYTFTTYWMHWVKQRPGQGLEWIGEIDPSDSYVNYNQNFKGKATLTVDKSSS
TAYIQLSSLTSEDSAVYFCARSPDYYGTSLAWFDYWGQGTLVTVST/ASTKGPSVFPLAPSSKSTSGGTAALGCLVK
DYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTH
TCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRV
VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAV
EWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021828 GSK_314.8[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy 
Chain (SEQ ID NOS 27701-27710) 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS
VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS
GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY
GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK 
 
>XENP021828 GSK_314.8[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ 
ID NOS 27711-27715) 
DIVMTQAAPSVPVTPGESVSISCRSSKSPLHSNGNIYLYWFLQRPGQSPQLLIYRMSNLASGVPDRFSGSGSGTTFT
LKISRVEAEDVGVYYCMQHLEYPYTFGGGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
>XENP021829 GSK_88.2[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain 
(SEQ ID NOS 27716-27720) 
QVQLQQPGAELVRPGASVKLSCKASGYSFTSYWINWVKQRPGQGLEWIGNIYPSDSYTNYNQMFKDKATLTVDKSSN
TAYMQLTSPTSEDSAVYYCTRWNLSYYFDNNYYLDYWGQGTTLTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLV
KDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKT
HTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIA
VEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021829 GSK_88.2[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy 
Chain (SEQ ID NOS 27721-27730) 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS
VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS
GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY
GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK 
 
>XENP021829 GSK_88.2[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ 
ID NOS 27731-27735) 
DIVMTQAAPSVPVTPGESVSISCRSSKSLLHSNGNTYLYWFLQRPGQSPQLLIYRMSNLASGVPDRFSGSGSGTAFT
LRISRVEAEDVGVYYCMQHLEYPWTFGGGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQW
KVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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>XENP021830 jMab-138[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain (SEQ 
ID NOS 27736-27740) 
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSAIGTAGDTYYPGSVKGRFTISRENAKNSLYLQM
NSLRAGDTAVYYCVRDNRKVTHEHYYYYGMDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021830 jMab-138[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy Chain 
(SEQ ID NOS 27741-27750) 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021830 jMab-138[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ ID NOS 
27751-27755) 
EIVLTQSPGTLSLSPGERATLSCRASQNIRSSYLAWYQQKPGQAPGLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPE
DFAVYYCQQFGSSPMCSFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
>XENP021831 jMab-139[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain (SEQ 
ID NOS 27756-27760) 
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSAIGTAGDTYYPGSVKGRFTISRENAKNSLYLQM
NSLRAGDTAVYYCVRDKRTVTHEHYYYYGMDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021831 jMab-139[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy Chain 
(SEQ ID NOS 27761-27770) 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED
FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN
WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL
VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021831 jMab-139[ICOS]_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ ID NOS 
27771-27775) 
EIVLTQSPGTLSLSPGERATLSCRASQSISSSSLAWYQQKPGQAPGLLIFGASSRATGIPDRFSGSGSGTDFTLTISRLEPE
DFAVYYCQQFGSSPMCSFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
>XENP022348 WO2016059602_GSK_H0L0_Fab-1G6_L1.194_H1.279_scFv Fab-Fc Heavy Chain 
(SEQ ID NOS 27776-27780) 
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYAMHWVRQAPGQGLEWMGLISIYSDHTNYNQKFQGRVTITADKSTSTAYME
LSSLRSEDTAVYYCGRNNYGNYGWYFDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWN
SGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSVFL
FPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYKCKVS
NKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSFFL
YSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
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>XENP022348 WO2016059602_GSK_H0L0_Fab-1G6_L1.194_H1.279_scFv scFv-Fc Heavy 
Chain (SEQ ID NOS 27781-27790) 
EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISS
VQSEDFGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVAS
GFTFSNYWMNWVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYY
GNYGGYFDVWGRGTLVTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE
VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY
TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS
VMHEALHNHYTQKSLSLSPGK 
 
>XENP022348 WO2016059602_GSK_H0L0_Fab-1G6_L1.194_H1.279_scFv Light Chain (SEQ 
ID NOS 27791-27795) 
EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWYQQKPGQAPRLLIYDTSKLASGIPARFSGSGSGTDYTLTISSL
EPEDFAVYYCFQGSGYPYTFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
 
Anti-PD-L1 x anti-ICOS Antibodies 

 
>XENP021748 YW243.55.S70[PD-L1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv Fab-Fc Heavy 
Chain (SEQ ID NOS 27796-27800) 
EVQLVESGGGLVQPGGSLRLSCAASGFTFSDSWIHWVRQAPGKGLEWVAWISPYGGSTYYADSVKGRFTISADTSKN
TAYLQMNSLRAEDTAVYYCARRHWPGGFDYWGQGTLVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPE
PVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPC
PAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLT
VLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESD
GQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021748 YW243.55.S70[PD-L1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv scFv-Fc Heavy 
Chain (SEQ ID NOS 27801-27810) 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS
TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/GKPGSGKPGSGKPGSGKPGS/DIQMTQS
PSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPEDFA
TYYCQQANSFPWTFGQGTKVEIK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHE
DPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVF
SCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021748 YW243.55.S70[PD-L1]_H0L0_Fab-[anti-ICOS]_H0L0_scFv Light Chain 
(SEQ ID NOS 27811-27815) 
DIQMTQSPSSLSASVGDRVTITCRASQDVSTAVAWYQQKPGKAPKLLIYSASFLYSGVPSRFSGSGSGTDFTLTISS
LQPEDFATYYCQQYLYHPATFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNA
LQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
Anti-ICOS x anti-CTLA-4 Bottle Opener 
 
>XENP021749 [anti-ICOS]_H0L0_Fab-[anti-CTLA-4]_H3.23_L0.129_scFv Fab-Fc Heavy 
Chain (SEQ ID NOS 27816-27820) 
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSIS
TAYMELSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDK
THTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTY
RVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIA
VEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
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>XENP021749 [anti-ICOS]_H0L0_Fab-[anti-CTLA-4]_H3.23_L0.129_scFv scFv-Fc Heavy 
Chain (SEQ ID NOS 27821-27830) 
EVQLVESGGGLVKPGGSLRLSCAASGFTFSSYTMHWVRQAPGKGLEWVSFISYDGNYKYYADSVKGRFTISRDNAKNSLYLQ
MNSLRAEDTAVYYCARGGHLGPFDLWGQGTMVTVSS/GKPGSGKPGSGKPGSGKPGS/EIVLTQSPATLSLSPGERATLSCR
ASQSVGSSYLAWYQQKPGQAPRLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPEDFAVYYCQQYGSSPWTFGQGTKVE
IK/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEQ
YNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDI
AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021749 [anti-ICOS]_H0L0_Fab-[anti-CTLA-4]_H3.23_L0.129_scFv Light Chain (SEQ 
ID NOS 27831-27835) 
DIQMTQSPSSVSASVGDRVTITCRASQGISRLLAWYQQKPGKAPKLLIYVASSLQSGVPSRFSGSGSGTDFTLTISSLQPED
FATYYCQQANSFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV
TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
ICOS one-arm from alternative ICOS ABDs 
 
>XENP021861 GSK_314.8[ICOS]_H0L0 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27836-
27840) 
QVQLQQPGTELMKPGASVKLSCKASGYTFTTYWMHWVKQRPGQGLEWIGEIDPSDSYVNYNQNFKGKATLTVDKSSSTAYIQ
LSSLTSEDSAVYFCARSPDYYGTSLAWFDYWGQGTLVTVST/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSV
FLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYKCK
VSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021861 GSK_314.8[ICOS]_H0L0 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 
27841) 
ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021861 GSK_314.8[ICOS]_H0L0 one-arm mAb Light Chain (SEQ ID NOS 27842-27846) 
DIVMTQAAPSVPVTPGESVSISCRSSKSPLHSNGNIYLYWFLQRPGQSPQLLIYRMSNLASGVPDRFSGSGSGTTFTLKISR
VEAEDVGVYYCMQHLEYPYTFGGGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGN
SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
 
>XENP021863 jMab-138[ICOS]_H0L0 one-arm mAb Fab-Fc Heavy Chain (SEQ ID NOS 27847-
27851) 
EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYDMHWVRQATGKGLEWVSAIGTAGDTYYPGSVKGRFTISRENAKNSLYLQM
NSLRAGDTAVYYCVRDNRKVTHEHYYYYGMDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT
VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK
CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG
SFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021863 jMab-138[ICOS]_H0L0 one-arm mAb Fc-only Heavy Chain (SEQ ID NO: 27852) 
ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYPSDIAVE
WESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP021863 jMab-138[ICOS]_H0L0 one-arm mAb Light Chain (SEQ ID NOS 27853-27857) 
EIVLTQSPGTLSLSPGERATLSCRASQNIRSSYLAWYQQKPGQAPGLLIYGASSRATGIPDRFSGSGSGTDFTLTISRLEPE
DFAVYYCQQFGSSPMCSFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQE
SVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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>XENP022349 WO2016059602[ICOS]_GSK_H0L0 one-arm mAb Fab-Fc Heavy Chain (SEQ 
ID NOS 27858-27862) 
QVQLVQSGAEVKKPGSSVKVSCKASGYTFTDYAMHWVRQAPGQGLEWMGLISIYSDHTNYNQKFQGRVTITADKSTS
TAYMELSSLRSEDTAVYYCGRNNYGNYGWYFDVWGQGTTVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDY
FPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTC
PPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVS
VLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEW
ESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022349 WO2016059602[ICOS]_GSK_H0L0 one-arm mAb Fc-only Heavy Chain (SEQ 
ID NO: 27863) 
ERKSSDKTHTCPRCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFKWYVDGVEVHNAKTKPRE
EQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVK
GFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK 
 
>XENP022349 WO2016059602[ICOS]_GSK_H0L0 one-arm mAb Light Chain (SEQ ID NOS 
27864-27868) 
EIVLTQSPATLSLSPGERATLSCSASSSVSYMHWYQQKPGQAPRLLIYDTSKLASGIPARFSGSGSGTDYTLTISSL
EPEDFAVYYCFQGSGYPYTFGQGTKLEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNAL
QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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monomer 1 (Fab-scFv side) (SEQ ID NO:28991) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCS

VMHEALHNHYTQKSLSLSPGK  

monomer 2 (Fab side) (SEQ ID NO:28992) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 

 

constant light chain (SEQ ID NO:28993) 

RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKA

DYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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Fab-scFv-Hc - 356D/358L allotype (SEQ ID NO:28994) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCS

VMHEALHNHYTQKSLSLSPGK 

>mAb-scFv Fab-Hc - 356D/358L allotype (SEQ ID NO:28995) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSRDQLTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 

>mAb-scFv Fab-scFv-Hc - N297A (SEQ ID NO:28996) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEEYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCS

VMHEALHNHYTQKSLSLSPGK 

>mAb-scFv Fab-Hc - N297A (SEQ ID NO:28997) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYASTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 
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>mAb-scFv Fab-scFv-Hc - N297S (SEQ ID NO:28998) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEEYSSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEQGDVFSCS

VMHEALHNHYTQKSLSLSPGK 

>mAb-scFv Fab-Hc - N297S (SEQ ID NO:28999) 

ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TQTYICNVNHKPSDTKVDKKVEPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPE

VKFNWYVDGVEVHNAKTKPREEQYSSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVY

TLPPSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCS

VMHEALHNHYTQKSLSLSPGK 

mAb-scFv Fab-scFv-IgG4-Hc (SEQ ID NO:29000) 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TKTYTCNVDHKPSDTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKQEDPEVQ

FNWYVDGVEVHNAKTKPREEEFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTL

PPSQEEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWEEGDVFSCSVM

HEALHNHYTQKSLSLSLGK 

>mAb-scFv Fab-IgG4-Hc (SEQ ID NO:29001) 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLG

TKTYTCNVDHKPSDTKVDKRVESKYGPPCPPCPAPEFLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKQEDPEVQ

FNWYVDGVEVHNAKTKPREEQFNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKGLPSSIEKTISKAKGQPREPQVYTL

PPSQEQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQEGNVFSCSVM

HEALHNHYTQKSLSLSLGK 
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>mAb-scFv Fab-scFv-IgG2-Hc – without S267K (SEQ ID NO:29002) 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFG

TQTYTCNVDHKPSDTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQF

NWYVDGVEVHNAKTKPREEEFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLP

PSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMH

EALHNHYTQKSLSLSPGK 

>mAb-scFv Fab-IgG2-Hc – without S267K (SEQ ID NO:29003) 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFG

TQTYTCNVDHKPSDTKVDKTVERKCSVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQF

NWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLP

PSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH

EALHNHYTQKSLSLSPGK 

 

>mAb-scFv Fab-scFv-IgG2-Hc – with S267K (SEQ ID NO:29004) 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFG

TQTYTCNVDHKPSDTKVDKTVERKCCVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVQF

NWYVDGVEVHNAKTKPREEEFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLP

PSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWEQGDVFSCSVMH

EALHNHYTQKSLSLSPGK 

>mAb-scFv Fab-IgG2-Hc – with S267K (SEQ ID NO:29005) 

ASTKGPSVFPLAPCSRSTSESTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSNFG

TQTYTCNVDHKPSDTKVDKTVERKCSVECPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVQF

NWYVDGVEVHNAKTKPREEQFNSTFRVVSVLTVVHQDWLNGKEYKCKVSNKGLPAPIEKTISKTKGQPREPQVYTLP

PSREQMTKNQVKLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPMLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMH

EALHNHYTQKSLSLSPGK 
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Figure 86 

XENP22917 

>XENP022917 [ICOS]_H0_L0.38_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NO: 

28468) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME

LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVLHEALHSHYTQKSLSLSPGK 

 

>XENP022917 [ICOS]_H0_L0.38_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NO: 

28469) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED

FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN

WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL

VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVLHEALHSHYTQKSLSLSPGK 

 

>XENP022917 [ICOS]_H0_L0.38_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NO: 28470) 

DIQMTQSPSSVSASVGDRVTITCQASQDISSLLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPED

FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV

TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 

XENP22977 

>XENP022977 [ICOS]_H0_L0.37_Fab-1G6_L1.194_H1.279 Fab-Fc Heavy Chain (SEQ ID NO: 

28522) 

QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYYMHWVRQAPGQGLEWMGWINPHSGGTNYAQKFQGRVTMTRDTSISTAYME

LSRLRSDDTAVYYCARTYYYDSSGYYHDAFDIWGQGTMVTVSS/ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVT

VSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSDTKVDKKVEPKSCDKTHTCPPCPAPPVAGP

SVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPREEEYNSTYRVVSVLTVLHQDWLNGKEYK

CKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCDVSGFYPSDIAVEWESDGQPENNYKTTPPVLDSDG

SFFLYSKLTVDKSRWEQGDVFSCSVLHEALHSHYTQKSLSLSPGK 

 

>XENP022977 [ICOS]_H0_L0.37_Fab-1G6_L1.194_H1.279 scFv-Fc Heavy Chain (SEQ ID NO: 

28523) 

EIVLTQSPATLSASPGERVTLTCRASQSVGNDVAWYQQKPGQAPRLLINYASHRYTGVPDRFTGSGYGTEFTLTISSVQSED

FGVYYCQQDFSSPRTFGGGTKVEIK/GKPGSGKPGSGKPGSGKPGS/EVQLVESGGGLVKPGGSLRLSCVASGFTFSNYWMN

WVRQAPGKGLEWVAEIRLYSNNYATHYAESVKGRFTISRDDSKSTLYLQMNNLKTEDTGVYYCTRYYGNYGGYFDVWGRGTL

VTVSS/EPKSSDKTHTCPPCPAPPVAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVKHEDPEVKFNWYVDGVEVHNAKTKPR

EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSREQMTKNQVKLTCLVKGFYP

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVLHEALHSHYTQKSLSLSPGK 

 

>XENP022977 [ICOS]_H0_L0.37_Fab-1G6_L1.194_H1.279 Light Chain (SEQ ID NO: 28524) 

DIQMTQSPSSVSASVGDRVTITCQASQDISRLLAWYQQKPGKAPKLLIYAASSLQSGVPSRFSGSGSGTDFTLTISSLQPED

FATYYCQQAESFPWTFGQGTKVEIK/RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESV

TEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC 
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