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Monovalent: Monovalent:
IL12(p35xp40)-Fc IL12*(p35*xp40%)-Fc

WT IL12

disulfide bond

FIG. 2A

Monovalent: Monovalent: Monovalent:
Fc-1L12(p35xp40) Fc-1L12*(p35*xp40*) Fc-p40-p35 x Fc
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Bivalent:
IL12(p40-p35)-Fc

Bivalent:
IL12%(p40*-p35*)-Fc

Bivalent:
Fc-1L12(p40-p35)

Bivalent:
Fc-1L12(p35-p40)
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Bivalent:
Fc-1L12*(p40*-p35%)

Monovalent:
Fc-p35 x Fc x p40

: %
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o0 Je

FIG. 20 FIG. 2P
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_ Fc-p40(mutein)-p35
p40(mutein)-p35-Fc

WT IL12

Fc-p40(mutein-p35
p40-p35(mutein)-Fc Fc-p40-p35(mutein) (mutein)
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040(D2-D3)-p35-Fc Fc-p40-(D2-D3)-p35 Fc-p35-p40(D2-D3)
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JIL12RB1

Bivalent:
P35

Fc-p40

cis-

frans-

o % % %
(XX )
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Bivalent:
Fc-p40-p35-IL12RB2

Bivalent: Monovalent:
Fc-IL12RB2-p40-p35 Fc-p40-p35
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Monovalent: Monovalent: Monovalent:
Fc-p40-p35-IL12RB2 Fc-p40-p35-IL12RB1 Fc-IL12RB1-p40-p35
x Fc x Fc x Fc

Monovalent: Monovalent: Monovalent:
Fc-p40-p35 Fc-p40-p35 Fc-p35-IL12RB2
x Fc-IL12R[31 x Fc-IL12R[32 x Fc-p40
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Monovalent:
Monovalent: Monovalent: Fc-p40-p35-op40
Fc-p35 Fc-IL12RB1-p40-p35 x Fe

x Fc-p40-IL12RB1 x Fc-IL12R[B2

Monovalent: Monovalent: Monovalent:
Fc-p40-p35-op35 Fc-p40-p35 Fc-p40-p35
x Fc X Fc-ap40 X Fc-ap3bd
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Monovalent: Monovalent:
Fc-p40(mutein)-p35 Fc-IL12RB 1-p40-p35(mutein)
x Fc-IL12R[32 x Fc

Monovalent: Monovalent: Monovalent:
Fc-p35 Fc-p35 Fc-p35
x Fc x Fc-IL12R[32 x Fc-IL12RB2
x IL12RB1-p40 X p40 x IL12RB1-p40

FIG. 4U FIG. 4V
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@;:g:g.g Can represent any type of 1L12

&y variants (mutein, receptor fusion,
etc.) mentioned elsewhere in this
application

IL12RB1

IL12RB2

S’ Mutein
< Ab-based
% masking moiety
(e.g. Fab, scFv,

Nanobody)

FIG. 5A
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Activated
T cell target
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Potential residues

! _ . ——»Surface exposed
involved in p35

! . _ hydrophobic or
interaction with charged residues
located on D1 or

IL12RB2
\ ﬂ D1-D2 junction
» of p40

Residues at p35/p40
heterodimer interface

FIG. 9
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Monovalent

250
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64

50

36

FIG. 10A
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Bivalent Bivalent

250

150

98

64

50

36

~

*Disulfide removal reduces HMW species in p35-p40
orientation on denaturing gel

FIG. 10B



Molar Mass (g/mol)

Molar Mass (g/mol)
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Monovalent: IL12(p35xp40)-Fc

1.0x107 3 1.2
- 268.0 (10.2) kDa
0,
18.1 (1.2)% n 0.9
1.0x1063
E 125.6 (1.8) kD 0
] o . . a
) 6.0 (4.2)% |« 759 wo
1.0x1097 0.3
5 2
' 1 0.0
1.0x104 — T ; |
1.0 15 2.0 2.5 3.0 3.5
Volume (mL)
FIG. 11
Monovalent: Fc-IL12(p35xp40)
1.0x107 3 1.2
| 358.2(33.2) kDa 2443 ':Da
246 (9.4)% 2)% 0.9
1.0x106+ \ /
f 0.6
125.0 (4.6) kDa
/
1.0x1097 2T AV 0.3
0.0
1.0x104 - - - - - - -
1.0 15 2.0 2.5 3.0 3.5

Volume (mL)

FIG. 12

Differential Refractive Index (RIU)

Differential Refractive Index (RIU)



Molar Mass (g/mol)

Molar Mass (g/mol)
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Monovalent: IL12*(p35*xp40*)-Fc

1.0x107 3 1.2
: 267.5 (15.7) kDa
>900 kDa 15.0 (0.7)% 4
5.4 (0.5)%\ -0.9
1.0x106 .
14509 (40.8) kDa_~* -0.6
6.9 (2.0)% ) 128.6 (0.9) kDa
(2.0 127 2.4)%
1.0x10°7 k 0.3
0.0
10X104 T T T T T T T T
1.0 1.5 2.0 2.5 3.0 3.5
Volume (mL)
FIG. 13
Bivalent: IL12(p35-p40)-Fc
1.0x107 3 1.2
1 >1.7MDa
48.2 (10.1)% >800 kDa 0.9
\\ 216 29y
1.0x106
: -0.6
1.0x10°7 >400 kDa 0.3
- 24.3 (7.2)%
12 3/
/\/\’—\
0.0
10X104 T T T T T T T T
1.0 1.5 2.0 2.5 3.0 3.5
Volume (mL)

FIG. 14

Differential Refractive Index (RIU)

Differential Refractive Index (RIU)
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Bivalent: IL12(p40-p35)-Fc

1.0x107 3 1.2
; 397.9 (18.6) kDa
. >500 kDa 17.8 (1.6)%
S 9.6 (4.7) %\ -0.9
e 6-
S 1.0x109 /
@ i 195.2 (0.7) kDa L0 6
p 70.3 (7.3)%
=
°—:‘3 1.0x1097 0.3
S :
0.0
1.0x104 - - - - - -
1.0 1.5 2.0 2.5 3.0 3.5
Volume (mL)
FIG. 15
Bivalent: Fc-IL12(p35-p40)
1.2
i N 454.3 (13.6) kD
. 36.6 (7.9)% 3 (13.6) kDa
S \ 47.7 (2.2)8 0.
© 1,0x1067 / (2.2)% 0.9
> :
@ -0.6
(qv]
% 1.0x1093 ~260 kDa
s : 15.8 (6.2)% -0.3
i ALY
0.0
1.0x104 - - - - - -
1.0 1.5 2.0 2.5 3.0 3.5

Volume (mL)

FIG. 16

Differential Refractive Index (RIU)

Differential Refractive Index (RIU)



Molar Mass (g/mol)

Molar Mass (g/mol)
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Bivalent: Fc-IL12(p40-p35)

1.0x1073 428.2 (17.06) kDa 12
; 13.9(1.5)%3
-0.9
1.0x1063
: \ 198.9 (2.4) kDa
>700 kDa 823 (5.9)% 0.6
5.4 (4.2)% ‘
1.0¢10973 \ 0.3
2
1
N .
1.0x104 - - - - - - -
1.0 15 2.0 2.5 3.0 3.5
Volume (mL)
FIG. 17
Bivalent: IL12*(p40*-p35*)-Fc
1.0x107 3 1.2
: >1 MDa
20.3 (18)% 448.5 (169) kDa
\ 16.2 (0.9)% 0.9
1.0x106+ \ /
< 13 201.0(1.6) kDa 06
| " 59.9(0.1)% '
1.0x‘|05'§ 0.3
3.5 (0.8)%
s (0.8)%
0.0
1.0x10% - - ; - ; - ;
1.0 15 2.0 2.5 3.0 3.5
Volume (mL)

FIG. 18

Differential Refractive Index (RIU)

Differential Refractive Index (RIU)
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CTLL2/STAT3-Luc

8x104~ - Recomb miL12
-B- Monovalent: IL12(p35xp40)-Fc
—&— Monovalent: IL12*(p35*xp40*)-Fc
-~ Bivalent: IL12(p40-p35)-Fc
6x104— v Bivalent: IL12*(p40*-p35*)-Fc
= -O- Bivalent: Fc-I1L12(p40-p35) X
= -~ Bivalent: Fc-IL12*(p40*-p35¥)
=
=
S 4x1044
©
(&)
>
—1
o
<
w
2x104
0 I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII| I IIIIIII|
-14 -13 -12 -11 -10 -9 -8 -7

rProtein Concentration Log, ,[M]

FIG. 19



Stat3-Luc activity (RLU)
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CTLL2/STAT3-Luc

6x10° —] —— Recomb mIL12
—&— Fc-IL12(p40-p35)
—— Fc-IL12(mutein 1) §
—¥— Fc-IL12(mutein 2)
—+— Fc-IL12(mutein 3)
)

~
>
—
o
[3;1

(
(
(
| = Fc-IL12(mutein 4
—o— Fc-IL12(mutein 8)
—>= Fc-IL12(mutein 11)
—— Fc-IL12(mutein 12)
—©— Fc-IL12(mutein 13)

2x10° 7]

te! |

Y X
0 AL LU IIIIIIIII UL L ""”T L

-15 -14 -13 -12 -1 -10 -9 -8 -7 -6
rProtein Concentration Log, ,[M]

FIG. 20A



—_

Stat3-Luc activity (RLU

1.8x109 —

1.5x109 —

1.2x109 =

9.0x104

6.0x104 —

3.0x104 —

0

-15
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CTLL2/STAT3-Luc

Recomb mliL12
Fc-1L12(p40-35)
Fc-IL12(mutein 14)
Fc-IL12(mutein 15)
Fc-IL12(mutein 16)
Fc-IL12(mutein 17)

X¢arue

E——

-14 -13 -12 -1 -10 -9 -8
rProtein Concentration Log, ,[M]

FIG. 20B

Day 0 Day 8

3x10°MC-38 Randomization
Implantation ~85mm3

IL12-Fc fusions every 2 days IP

v Y Y Y Y ¥

8 10 12 14 16

C57BL/6 Mice ? ? ?

omPD1 twice
a week IP

FIG. 21



Tumor Volume (mm?)

1600 -

1400

1200 -

1000 -

800

600

400+

2001

0

—&— |[sotype (30uQ)

———- Monovalent: IL12(p35xp40)-Fc (2uQ)
i Vol Bivalent: IL12(p40-p35)-Fc (2uQ)
ug) + aomPD-1 (100ug)
Oug)

M)

(

-->--- Bivalent: IL12(p40-p35)-Fc (2

----- Bivalent: IL12(p40-p35)-Fc (1
(

...... A
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MC-38

- Bivalent: Fc-IL12(p40-p35) (2

6

IL12-Fc fusion 4 4 4 4 4
amPD-1 4 A 4 A

Days Post Implantation

FIG. 22



Tumor Volume (mm?)

Tumor Volume (mm?)

33/73

2500 - Isotype (30pg)
2000 -
1500
1000
500 0/6 Tum-free
0/6 >20% BW loss
0 1 1 1 1 1 1 1
10 20 30 40 50 60 70
Days Post Implantation
FIG. 23A
2500 - Monovalent: IL12(p35xp40)-Fc (2ug)
2000 -
1500
1000
500 1
2/6 Tum-free
= 416 >20% BW loss
0 _T_\-‘I T T T T T

10 20 30 40 50 60 70
Days Post Implantation

FIG. 23B
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2500 1 Bivalent: IL12(p40-p35)-Fc (2ug)
— 2000 -
=
E
o 1500 -
=
-
=
= 1000
o
5
= 500 7
3/6 Tum-free
0/6 >20% BW loss
0 1 1 1 1 1 1 1
10 20 30 40 5 60 70
Days Post Implantation
FIG. 23C
Bivalent: IL12(p40-p35)-Fc (2ug)
2500 ~ + oomPD1 (100ug)
= 20004
=
E
o 1500~
=
>
=
= 1000 -
S
=
1
= 500 -
5/6 Tum-free
é 116 >20% BW loss
0 - T T T T T

10 20 30 40 50 60 70
Days Post Implantation

FIG. 23D



Tumor Volume (mm?)

Tumor Volume (mm?)
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2500 - Bivalent: IL12(p40-p35)-Fc (10uQ)
2000 -
1500
1000
5001 3/6 Tum-free
3/6 >20% BW loss
0 % T T T 0 T T
10 20 30 40 50 60 70
Days Post Implantation
FIG. 23E
Bivalent: Fc-1L12(p40-p35) (2uQ)
2500
2000 -
1500
1000
500
5/6 Tum-free
é é 0/6 >20% BW loss
0 = T T T T T

10 20 30 40 50 60 70
Days Post Implantation

FIG. 23F
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Body Weight Change

=
o
=
[¢b)
(@)}
C
e
O g —®— lIsotype (30pg) RN
- N\
S ——3—- Monovalent: IL12(p35xp40)-Fc (2ug) EAN
— Bivalent: 1L12(p40-p35)-Fc (2ug) "x}\\
| ==~ Bivalent: IL12(p40-p35)-Fc (2ug) AN
13 + amPD1 (1004g) N
------ A+ Bivalent: IL12(p40-p35)-Fc (10ug) BN
--<>—- Bivalent: Fc-IL12(p40-p35) (2ug) \;q
-20 T T T T
8 10 12 14

Days Post Implantation

FIG. 24



Tumor Volume (mm?)

1500 —

1000 —

500 —
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MC-38

—— |sotype (30ug)

——-— Bivalent: Fc-1L12(p40-p35) (10ug)
------ A Bivalent: Fe-IL12(mutein 1) (20ug)
—-1t=- Bivalent: Fc-IL12(mutein 8) (20ug)

9
IP Dosing t t 4

Days Post Implantation

FIG. 25A



% Change in Body Weight
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104
N
\.
\.
—&— |[sotype (30uQ) I\.\
—-#-— Bivalent: Fc-IL12(p40-p35) (10ug) TN
------ A Bivalent: Fe-IL12(mutein 1) (20ug) “m
—-Li=- Bivalent: Fc-IL12(mutein 8) (20ug)
-20 T T I I I I
8 10 12 14 16 18

Days Post Implantation

FIG. 25B



MFI

MFI
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CD25+ CD8+ T cell
3000~ —® Fc-IL12(p40-p35) #
-k Fc-IL12(mutein 1)
25009 =~ Fc-IL12(mutein 4)
&~ Fc-IL12(mutein 16)
- Fc-IL12(mutein 15)

2000

— — — —

1500

1000

500

O LA LLL | LR LLL | LR LLL | LR LLL | LR LLL | LR LLL | LR LLL | LR LLL |
1014 10-13 10-12 10-1" 1010 109 108 107 106
Conc [M]

FIG. 26A

CD25+ CD8+ T cell
3000+ —® Fc-p40-p35xFe
—— Fc-IL12RB1(D1)-p40-p35 x Fc o
25009 -8 Fc-p40-p35 x Fe-IL12RB1(D1)
-O— Fc-p40-p35 x Fe-IL12RB2(D1)

2000+

15001

1000

500

O LI LLLL | LA R LLLL | LERLALRALLL | LA R LLLL | LERLALRALLL | LA R LLLL | LA R LLLL | LA R LLLL |
1014 10713 10-12 101 10-10 109 108 107 106
Conc [M]

FIG. 26B



MFI

MFI

6000

5000+

4000+

3000+

2000

1000+
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CD25+ CD8+ T cell
—o— Fc-1L12(p40-p35)
- Fc-IL12(mutein 1)
-~ Fc-IL12(mutein 4)
&~ Fc-IL12(mutein 16)
- Fc-IL12(mutein 15)

6000

5000+

4000

3000

2000

1000

0 LI LLLL | L IIIIII LERLALRALLL | LA R LLLL | LERLALRALLL | LA R LLLL | LA R LLLL | LA R LLLL |
1014 10713 1012 101 10-10 109 108 107 106

Conc [M]
FIG. 27A

CD25+ CD8+ T cell
- Fc-p40-p35 x Fc
—— Fc-IL12RB1(D1)-p40-p35 x Fc
=~ Fc-p40-p35 x Fc-IL12RB1(D1)
>~ Fc-p40-p35 x Fe-IL12RB2(D1)

0 LI LLLL | LA R LLLL | LERLALRALLL | LA R LLLL | LERLALRALLL | LA R LLLL | LA R LLLL | LA R LLLL |
1014 10713 1012 101 10-10 109 108 107 106

Conc [M]
FIG. 27B




3.0x10° 1

y (RLU)
N N
o o
> >
— —
o o
()] (&) ]
| |

1.5x10° —

STAT3 Activit

1.0x10° —

5.0x104 -

X o145+ 4
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NK92/STAT3-Luc cl.7F7

Fc-IL12(p40-p35)
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