WO 2017/106061 PCT/US2016/066060

1/35

K-coil
{or E-coil}

Polypeptide Chain1  COOH

S VH
s =\

COOH ;WWW\-—E ;
COOH ‘W: T AL — /«r?f

Figure 1

SUBSTITUTE SHEET (RULE 26)




WO 2017/106061

2/35

PCT/US2016/066060

Polypeptide Chain 1

oHa H2 Linkar 2 /]
N : T
Ui

Polypeptide Chain 2

Assembled Diabody
NHo L
COOH C o CH [P -——/\\\\\\\\\\ T\
COCH Y e R Vi )
CH3 CH2

Figure 2

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060
3/35

AR TEER TR bR NS

CH2
Wi

CH2

1llIlu“““llI;::““l" -
COOH CH3 vy, Py,

Figure 3A

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

Heterodimer-
Promaoting Domain VHA1
‘ y AAaakSaGas Polypeptide Chains 2 and 4
COOH %%%Cm? ) Linker
Linker with = g
Optional Cysteing ///:j/ NH

© Residue éf%u 2 VLY
Cysteine NH Heteradimer-
Residues 2 Promoting Domain

C Linker
Linker Linker with VH2
@ Optional Cysteine
Residue

Polypeptide Chains 1 and 3

NHo

Linker

Bi-Specific Tetra-Valent COOH iWW@}VFJ ‘

Fc-Diabady
S
©

COOH

COOH Fc Domain

-

Figure 3B

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

5/35

IS
RIS
et laleiatoialeletss

v
OSBRI NH 2

SOOI
~REOBEEIR
822, i

Figure 3C

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

. . NH,
Polypeptide Chain 1 VL
COOH ‘
CH3 K-coil
CH2 {or E-coil}
S S— |
Linker 3 or Linker 2
Spacer-Linker 3
Liriker 1
COOH JVVV\[VE T AJ
Polypeptide Chain 2 Linker 2 VH
E-coil
{or K-coil}
NH»
CH3
Polypeptide Chain 3 COOH“' """"""""" Linker 3

cHy o Cam Cam NHy

i Assembled Fc Diabody (Version 1)

Az VL
COH CH3

Figure 4A

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

7135

Linker 3 CH2
NH2 e Comm ComgQUULL LTI

{or E-coil)

Polypeptide Chain 1

COQHMN C ey VH
Linker 2¥

Linker 1

COOH J\N\N . \W AJ

C J\\\\\\\\\\\\\\\\\\\\
v

Polypeptide Chain 2 Linker 2

E-coil
{or K-coil)

Linker 3

Polypeptide Chain 3
T SEREES COOH

CH3

NH, Cap Canyg

NH2 —E—IE .....

COOH J\N\N <- @kk\\\\\\\QQ{
COOH —J\/W\é - w

Figure 4B

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

8/35

Polypeptide Chain 2 —

Polypeptide Chain 1

Polypeptide Chain 3

Polypeptide Chain 3 L {or E-cail)

Polypeptide Chain 4

SUBSTITUTE SHEET (RULE 26)




WO 2017/106061 PCT/US2016/066060

9/35

COOH
Third Polypeptide Chain

COaH

Two Diabody-Type
Binding Domains

Site A

S T

CH2 Site B

Non Diabody-Type o
Binding Domain : ML NH,

Figure 6A

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

10/35

Linker 4

QLTI C e NH,

VL1
CHz Linker3

K-coit
{or E-coil)
Linker 1 g CUW\N\F COOH
. Linker 2
VH2
First Polypeptide Chain a
Linker 1 —\,CVWWL COOH

Linker 2 E-coil
{or K-coil)

CH3

VL2 NHy Second Polypeptide

COOH ]
e C Chain

Third Polypeptide Chain cH2

NH,

COOH
Fourth Polypeptide Chain

Two Diabody-Type
Binding Domains

e

At

Non Diabody-Type
Binding Domain

Figure 6B

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

11/35

Two Diabody-Type
Binding Domains

VH1

o =\

....... CH2

____ ______ 2 SR S
oS5 P unITHII

B
CHD )

Nen Diabody-Type
Binding Domain

Figure 6C

Two Diabody-Type
Binding Domains

V‘ ' VH|

Neon Diabody-Type
Binding Domain

Figure 6D

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061 PCT/US2016/066060

12/35

Two Diabody-Type
Binding Domains CH3

VL1

. N
TR \\\\\\\\\\\\\ S
.

Site B
Non Diabody-Type
Binding Domain
Figure 6E
Two Diabody-Type

Binding Domains - CH3

o

S

Nen-Diabody-Type Binding Domain

Figure 6F

SUBSTITUTE SHEET (RULE 26)



WO 2017/106061

200001

pa/mlIFNy

5000+

0000+

5000+

PD-1xLAG-3
Bispecific

13/35

D- 56041
0.5ng/ml SEB

mAb Combo

PCT/US2016/066060

Il 25nM mAb/DART + SEB

[ 6.25nM mAb/DART + SEB
&2 1.56nM mAb/DART + SEB
= 0.39nM mAb/DART + SEB
0.09nM mAb/DART + SEB
0.024nM mAb/DART + SEB
0.0061nM mAb/DART + SEB

Figure 7




WO 2017/106061 PCT/US2016/066060

14/35

Binding to Immobilized CTLA-4

1.0x107+
8.0x10°- 2 -e- CTLA-4 mAb 3 G4P
- DARTD
6.0x10°-
2 g — TRIDENT A
®  40x10% ~ DARTB
2.0x 108+
0 L] L] L] 1
102 10 10° 10" 102
Concentration (nM)
Figure 8A
Binding to Immobilized PD-1
8.0x10°-
6.0x10°-
-e- PD-1 mAb 6 G4P
> . - DARTD
2 40x10° — TRIDENT A
—~ DARTB
2.0x106-
0 — T T T 1
-2 -1 0 1 2

logX (Conc. nM)

Figure 8B



WO 2017/106061 PCT/US2016/066060

15/35

Coated shPD-1-his (1 u/mL)
Detected G Anti H Fcy (1:10000)

2000000~
-- DARTB
- DARTC
1500000-
-+ DARTD
= 1000000-
x
500000-
0 1 | | | | 1
2 1 0 1 2

logX (DART conc. nM)

Figure 8C

Coated shCTLA-4-Avi-His (1 pg/mL)
Detected G Anti H Fcy (1:10000)

2000000+

-~ DARTB
1500000 4 = DARTC
-+ DARTD
3 1000000
x
500000+
0 ] ] I 1
-2 -1 0 1 2

logX (DART conc. nM)

Figure 8D



WO 2017/106061 PCT/US2016/066060

16/35

Inhibition of PD-L1 Binding with Immobilized PD-1

400000-
300000-
PD-1 mAb 6 G4P
2 200000+ DART D
TRIDENT A
100000 - CONTROL TRIDENT
0 . .
) -1 0 1 2
logX (Conc. nM)
Figure 9A
Inhibition of PD-L1 Binding with Immobilized
PD-1 and CTLA-4 (1:1 ratio)
400000~
300000 -
- PD-1 mAb 6 G4P
)
EI 200000+ =¥ DARTD
== TRIDENTA
100000+ —— CONTROL TRIDENT
0 ] ] | |
-2 -1 0 1 2

logX (Conc. nM)

Figure 9B



WO 2017/106061 PCT/US2016/066060

17/35

Inhibition of B7-1 Binding with Immobilized CTLA-4

6.0x10°-
-8— PD-1 mAb 6 G4P
4.0x10°- -¥—- DARTD
- -l TRIDENT A
-1
o =4— CTLA-4 mAb 3 G4P
2.0x108+ —6— CONTROL TRIDENT
0 ] ] ] I. 1
-2 -1 0 1 2 3

logX (Conc. nM)

Figure 9C

Inhibition of B7-1 Binding with Immobilized
CTLA-4 and PD-1 (1:1 ratio)

8.0x10¢6-
6.0x1054 -8 PD-1 mAb 6 G4P
=¥ DARTD
o
EI 4.0x10°- -B- TRIDENTA
=~ CTLA-4 mAb 3 G4P
2.0x10°6-
% —— CONTROL TRIDENT
0 1
-2 3

logX (Conc. nM)

Figure 9D



WO 2017/106061 PCT/US2016/066060

18/35

Inhibition of B7-1 Binding with Immobilized CTLA-4 and
PD-1 (1:4 ratio)

4x108-
3x108- —— CTLA-4 mAb 3 G4P
-8~ TRIDENT A
é 2106+ —— CONTROL TRIDENT
1x1084
0 T T
-2 1 0 1 2 3

logX (Conc. nM)

Figure 9E



WO 2017/106061 PCT/US2016/066060

19/35

Binding to Cyno-CTLA-4/CHO
60000

—- CTLA-4 mAb 1
—+ CTLA-4 mAb 3 G4P
-2 DARTB
_ 400001 o pARTD
S - TRIDENT A
O — hlgG
20000-
0 .
10-2 10° 102
Concentration (nM)
Figure 10A
Binding to Human-CTLA-4/CHO
500007 o GTLA-4 mAD 1 .
40000 = CTLA4 mAb 3 G4P
= DARTB
s —— TRIDENT A
O 200001 - higG
10000
0 . b b . 4

10-2 10°
Concentration (nM)

Figure 10B



WO 2017/106061

40000 -
30000+

I

L 20000+

10000

20/35

Binding to CTLA-4 Jurkat Cells

Podtoh¢

104 10-2 10° 102

40000+
30000+
™ -
< 20000

10000

Concentration (nM)

Figure 11A

Binding to CTLA-4 Jurkat Cells

RN

104 10-2 10° 102

Concentration (nM)

Figure 11B

PCT/US2016/066060

CTLA-4 mADb 1

PD-1 mAb 6 G4P
DART E

DART C

CTLA-4 mAb 3 G1AA
DARTD

CTLA-4 mADb 1

PD-1 mAb 6 G4P
TRIDENT A

CTLA-4 mAb 3 G1AA



WO 2017/106061 PCT/US2016/066060

21/35

B7-1 Competion Binding

3000-
=% CTLA-4 mAb 1

O 2000- -~ CTLA-4 mAb 3 G1AA

= — DARTD

E -2 TRIDENT A

O 10004 —— hlgG (nheg control)

0 L] L] L] L L] 1
10° 102 10" 10° 10" 102 10°
Concentration (nM)
B7-1: 10 ng/ml
Figure 12A
B7-2 Competion Binding
20001
o % L e CTLA4mAD
& -~ CTLA-4 mAb 3 G1AA
o 1000+ — DARTD
(% -% TRIDENT A
500+ —— hIgG (neg control)
0 ] | | | L] 1
10 102 10" 10° 10" 102 103

nM (log)

B7-2: 116.8 ng/ml

Figure 12B



WO 2017/106061

MFI (APC)

22/35

PCT/US2016/066060

Jurkat-CTLA4 reporter blockade assay

g0004 —* CTLA-4 mAb 3 G1AA
—+— PD-1 mAb 6 G4P
g -+ DARTC
S -+ DARTD
9 - TRIDENT A
£ —e— h|gG
£ 4000-
=)
4
10+ 1(I)'2 1(I)° 1(I)2
Concentration (nM)
Figure 13
Binding to NSO/PD-1 Cells
3000-
-o- PD-1 mAb 6 G4P
-+ DARTD
v = CTLA-4 mAb 3 G1AA
1000+
0 L] L] L] n L}
102 101 10° 101 102

Concentration (nM)

Figure 14



WO 2017/106061 PCT/US2016/066060

23/35

Inhibition of PD-L1 Binding
2000+

A 4 A 4,

15001 -~ PD-1 mAb 6 G4P
= -+ CTLA-4 mAb 3 G1AA
< 1000- -+ DARTD

-% TRIDENT A
500+
0 L] L] 1 L] 1
103 102 10 10° 10 102
Concentration (nM)
Figure 15A
Inhibition of PD-L2 Binding
10000
A A
3

8000+ A
_ 6000- -o- PD-1 mAb 6 G4P
E A CTLA-4 mAb 3 G1AA

4000+ - DARTD

-2 TRIDENT A
2000+
0

103 10-2 10 10° 101 102
Concentration (nM)

Figure 15B



WO 2017/106061 PCT/US2016/066060

24/35

CD3-mediated Activation
(NFAT-luc2/PD-1 Jurkat assay)

PD-1 mAb 6 G4P
CTLA-4 mAb 3 G1AA
DART D

TRIDENT A

RUL Luminescence

10-2 100 102
Concentration (nM)

Figure 16

U20S PD-1 (1-199)/CTLA-4 Clone #9
16 hrs, 37°C

100000

80000+
S 60000
-
2 40000- -o- Negative Control

-2 TRIDENT A
20000+ -+ DARTD
0 T T T T T T T T T T T T T T Ty

10-* 10-'2 10" 10 10° 10%® 107 10
Antibody [M]

Figure 17



PCT/US2016/066060

WO 2017/106061

25/35

D21298 APC + D36774 CD4+ T-cells

BRI RR

% R

K

% R 2,
b6 % .\o

o R OO

FEETITTS S EETLET L Qo\
FTEFTTTS T L v
PP L ELELE L] v

FES IS T TS <, 4,
%

¥4

T,
O
Q2220 o)
g ¢ O ), (v%
P \0
A, OQ

© %

T
(=4
(=4
(=}
N

30001
1000+

qw/Bd ‘y zz e 4-Nd|

Concentration (nM): | 0.016 | 0.08 | 0.4 | 2| 10 | 50 |

Figure 18



WO 2017/106061

26/35

PCT/US2016/066060

-~

1135 .

B

Q2
0.26

32

B
I
2.3
T V
1w
33
Q.15
“‘{'} - - .
§§axxs;aémx.-x;§sxx,§ ¥ 3:):3‘ 3 ¥ agx\eé&" ¥
R = 3 F
-1 Q R FE3
PD-1 .
Figure 19B



WO 2017/106061 PCT/US2016/066060

27135

IFN-y Release
0.5 ng/ml SEB stimulation

48 hr
8000+

7
7/
Z
Z
7
7
Z
2
2
2
2
2

N
§
N
|
R
NE

RNANNANRAS

SOARRRARIRRRNNND
i
i

Q

%0

Z
1*7 RN
%,

°,

>

%]

Figure 19C



WO 2017/106061 PCT/US2016/066060

28/35

Interleukin-2 Release Assay

] 0.5nm
30007 F M
’?ET B sonv
S 2000-
2
N
=  1000-
AN Ilg r§
Q
Oé' @8\\)’6\ o(\
i & 00
\\\‘?o

+ SEB

Figure 19D



PCT/US2016/066060

WO 2017/106061

29/35

Increased T Cell Expansion

500+

O O O - O
VA4
,.u\ve
A
o .. ~ Py = @
\&\6\
104
<,
b
(o4
°® oo 7
o 9
\0,\\
%
104
%9,
b
(o4
° _ ° 0._ oo ° - %
| o
\V\Q
] ] ] ] 66\
o o o o o Q
=} o o <} .\&s

poojq |n L/s||199 aAmisod £d9

Figure 20A



WO 2017/106061 PCT/US2016/066060

30/35

100 &
90+

80-
-+ DART D (500 pg/kg)
-= DART D (50 pg/kg)

=2~ DART D (5 pg/kg)
-@- Vehicle

70+
60+
50+

40-

Percent Survival

30- o/
20+
10-

0-
0 5 10 15 20 25 30 35 40 45
Study Days

Figure 20B



WO 2017/106061 PCT/US2016/066060

31/35

DART D 50 mg/kg

107 116545
116546
116547
116554
116555

116556

¢ttt b

Conc. (ng/mL)
3

0 100 200 300 400 500
Time (hrs)

Figure 21A

DART D 75 mglkg

116548
116549
116550
116557
116558
116559

107

¢t 4+twe

Conc. (ng/mL)
S

0 100 200 300 400 500
Time (hrs)

Figure 21B



WO 2017/106061 PCT/US2016/066060

32/35

TRIDENT A 5 mg/kg

10°© -o- [16551

105 -& 16552
'_ET 0 -+ [16560
B
£ 103
2
S 102
&

10"

100I ] ] | |

0 200 400 600
Time (hrs)

Figure 21C



WO 2017/106061 PCT/US2016/066060

th/uL

% change normalized to D1

33/35

Control (n=2)

50 mg/kg DART D (n=6)
75 mg/kg DART D (n=6)

5 mg/kg TRIDENT A (n=3)

Fedos

Control (n=2)

50 mg/kg DART D (n=6)
75 mg/kg DART D (n=6)

5 mg/kg TRIDENT A (n=3)

Fe ot

Lymphocytes
i l 1
10-
54
0 L] L] ] L] ] ] ] 1
0 2 4 6 8 10 12 14 16
Time (Days)
Figure 22A
200+ Lymphocytes
150+
100+
50+
0 I I I I I I

2 4 6 8§ 10 12 14 16
Time (Days)

Figure 22B



WO 2017/106061 PCT/US2016/066060

34/35

Occupancy on CD3+ Cells

50 mg/k
9ikg Control
=@— 116544 Group 1
)
o 1504 -8 116553 Group 1
S0
ct DART D
2 100-
x q —k— 16545 Group 2
P & —¥— 116546 Group 2
S (] 504 == 116547 Group 2
2 L:) =8~ 116554 Group 2
o -} 116555 Group 2
0 —_—— —A- 116556 Group 2
Q & > N o
Time (hrs)
Occupancy on CD3+ Cells
75 mg/k
g'kg Control
=8- 116544 Group 1
150+ =B~ 116553 Group 1
DART D

100+ 116548 Group 3
116549 Group 3
116550 Group 3

+
——
-0
=L} 116557 Group 3
-
-5

% of Max binding
on CD3+PD-1+ Cells

50+
f 116558 Group 3
0 M 116559 Group 3
Q W\ W\ W\ W\
N > o W
Time (hrs)

Figure 23B



WO 2017/106061 PCT/US2016/066060

35/35

CD4+Ki-67cells
50 mg/kg Control

116544 Group 1
116553 Group 1

80+

¥

DART D

116545 Group 2
116546 Group 2
116547 Group 2
116554 Group 2
116555 Group 2
116556 Group 2

% of CD4+

Faet b

0 n L] L] L] L}
N N o N N
S P oy ®
Time (hrs)

Figure 24A

CD4+Ki-67cells

75 malkg Control

-~ 116544 Group 1
== 116553 Group 1

DART D
116548 Group 3
116549 Group 3
116550 Group 3
116557 Group 3
116558 Group 3
116559 Group 3

% of CD4+

tHed b

Q N \] O N
N DY o ®
Time (hrs)

Figure 24B



