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10000 =

1000 -

%]
&
O
© AL
E o
[£b]
(9p]

0.1 T T 7 H ¥ ] s i ? [}
0 50 100 150 200 250
Time (hr)

- m-- Animal 979 (250 pg/ke)
—e— Animal 980 (250 pg/kg)
—a— Animal 981 (250 ug/kg)
—v— Animal 982 (1000 pg/kg)

— - Animal 983 (1000 pg/kg)
—.¢— Animal 984 (1000 pg/kg)
—»— 1gG mAb Control {150 ug/kg)



WO 2019/028316

Fig. 7

3 Hut78 PD-1-"¢

W Hut78 PD-1+"°

PCT/US2018/045105

7/31

—~86 jueiniu
B 1 § JURIY
———2-g§ JUBINLU

18 juenw
= 6] JUBINLL
=i ] [ JueInw
-9/ Jueinw

=G JUBRINLL
= 1§ JUBINW
—4-0G Jueinu
. =+6p Juejnu

“a="-8¥ Juejnw
4 ) Juejnu

%97 juBInU
G ueinu
¥ JuUBINW

ueInw
Q_Qfﬂ 3

ey JuEInw
L Jueinw

Muteins lose activity on PD-1"e cells but

retain activity on PD-1*ve cells
o]
g~.
[+
t
[l
5
E

/

Muteins designed to have reduced binding to IL-21Ra
Target muteins > 20x reduction efficacy vs rhiL21 PD1Ve cells

100-

L] L] 8 :
= © =
o © =

(Lz1u2) Aranoe ul uonanpal piod
<

uoienuape <



WO 2019/028316 PCT/US2018/045105
8/31

d—g o JuBn
z
- 123 JUBInu
;_-st JuE3nwW
“—-55,3 ue U
>
‘-—8;,3 JUuBInLL n‘:”
| N
| 5-_%3 Juenuw
o)
e
-GLO JUBINW oy
k=
-vw JueINU -g
0
R o e
Pl O
: >
; 3 ©
oo BN g
i g
E :-59 juBInw _g
L_f-gs BN E
i &
E-La jueInL S
{ 3
[:-93 JUBInLUg 3
c
-G JuBINW ‘g
e
& g E §
» »
‘_} :? — $O BN
o i
o o €2 Juenw
o o
s s
f f [-zs juBinw
o0 D ' - 1O juBjnu
ol & & o & o o
TH =] €0 w < &4
{LZTiud) AJIALoR Ul UOHIONPaI Piod

< uoljenusje <

3.7nM Fusion protein / rhilL-21



PCT/US2018/045105

WO 2019/028316

9/31

sjj@s +1qd uec
paJoisal Axesiyge

an-1({d
v6 ‘B4
{(nu) Boj
Z 0 Z- - 9-
o _ _ _ _ 0
0 >
> e
= s|ja0 9A-Tad TZUY 00001
00001 & SA ASE31443 UOIIINPAI XOZ < w
0 SIUBLIBA J0B)3% nm
& -00002 3
i =] =
00002 W o
5 -0000€ £
-0000¢ & @
u o
) - 0000V
- 0000V

TG JueINW TZ-1U X QYWidd ¥
(ouow) TZ-1 LAAX YW TQd --&--

gvw 1dd --o--

TN ueliny —e—

3unasiey 10} T-Qd UO Juapuadap ale g
(S1199 ax-T-Ad UO UOIlENUBLIE P|O} 0Z<) BISILI 193W YIIYM SUldINW JO UOIIBDHIIUSP|



PCT/US2018/045105

WO 2019/028316

10/31

qyuw T-(Od-1iue juaied 01 pasedwod uonnguUisip pataje
paMgiyxa sulalod uoisny ulRINW TZ-1-qvw T-Qd-uy

() swiy
04¢ 00¢ 06l 001 06 0
§ i i i i : § 8 i 3 i .
10
L V--¥
............... x, /// “
RS &._Wll% L
.H ....... ///X i
I RGN - 0
r. X
- 004
By/8w T 18 (LM)TZ-1-T-Qd-BUY —m— 1
/8w 5z'g e T-Qd-BUY -0+ |
BY/Bw 0T 38 (NSTQ)TZ-T-T-Qd-RUY  —X— g | 000"
B4/8w 01 18 (V9LY)TT-T-T-Ad-IUY -—v—- o 3
Dy/3w 01 18 (I9LM)TZT-U-T-Ad- UV ----0-eee a 0000}
Orrormmeeeenn Oromeneeee O m Qe ungy, o 000001
= 0000001
01 B4

{w/Bu) -ouon wnieg



PCT/US2018/045105
11/31

WO 2019/028316

(u)Boj uopesuaouo qy £ AeQ - 4T
)
O S
S0 O & . O OO
FF > Vv e Ee
g ] ¥ ] ] 8 B ¥ @
iy — g Vo V=N
......... O.....
o400 o) IIMV.....WM.......,.,...@ ........... O =4t =g . 00S
m m. / &
o) 000
TZ11Y4 + Qyw T-Qd-13ue Jo uojjeuiquo) !L R
juenw aj3uis 397y Tz-11 Suisudwod uiaioud uoisnyg 00cL mm
jueInw ajgnoq IK w
39/4:06Y TZ-11 Suisudwod uiaoud uoisng el
&% n@@@N
qvw T-ad-huy
-00G2
AN E



PCT/US2018/045105

WO 2019/028316

12/31

Qyw 1-Qd-huy

ﬁ@ (Wu) [av]
0000N/00L L 100 L0000 LOOBOOO

: b
w\ \ .\0 ;N\nlm_u/ w
/ | cQ
' /¢ e B D
4 /7 3 &
K O
Loty et | 82
S T
LG
UiSInuw 9jgnop y9/4:364 12-11
0} pasnj Qyw! T-Qd-Nue Suisudiiod
Wiay04d uoisny = aul pIoS
0T N9
LYl O

Jueinw aybuis x |,ade
JueINW 8/qnop X | ade

Bunisad Upz JoLE Moy S1 Tad esed
camummsﬁﬁm UIWOT whemmﬂ £m.w .h& ﬁmwmmh 11D
qyw T-0d-huy €lvisd

gy T-0-uy
() vl () fav]

b E ég 1000000 0000L 1B b L0G L0000 LO000OO

e F bt g _ _ }
7=
Ol g ~ d —
S A 22 J r® 22
\ .\ WAN = O\ \ ... WAN
~\ \ \ (e O \ \ .. [
{ / .aﬁ 2 3 ’ /Y Pyl
e | 58 ‘ i 2
O i O
Lo, ,e2 Yt mwewe |, S
= El
" g
WiRINW 3|gnop 39/4°06Y 171 URINW 3|gnop Y9LY 3N TC-
0} pasn} qyw 7-qd-nue Suisudwod 0} pasny gyl T-(d-Hue Bujsudwiod
ura304d uoisny = auij pIjos ujsloud uoisng = 8uj| pljog
‘871 3UNOH YT 34N0H

rA N 1 E

14N Aq 8buey) pio4



PCT/US2018/045105

WO 2019/028316

13/31

v9/4/36Y
TZ-11 = uisinw ejgnog
ogl b4

39/4/06Y
TZ-1 = uld1nw 3jgnog
acl b4

{%4) sisk oyioeds

(yde.3 yoea mojaq
995) UlPINW [qp TZ-T1 utRlodd UoiSNy X"
17744 + gy T-Qd oqwioy v
Qyw T-Qd-uy -v—
798Iy -

tays eo—

(2,) sisA siioedg

Y9/4/35Y
TZ-11 = Ulainw 3|gnog
vel "bid

(%) sish oyioedsg



WO 2019/028316 PCT/US2018/045105
14/31

31

Fig. 14

1000000 =

10000~ '
1 Exposure relative to anti-PD-1 mAb

1000 L

100~

Serum Conc. (ng/mL)

& R76E monovalent

10+
‘ 80x SO R5Q:R76E homodimer
AN
1= AN *\1\\ '
\Q~ *¢~\ R76E homodimer

01 R76A homodimer ¥ ~~# % R5E:R76A homodimer

. i ¥ T T T T T - - . .

50 100 150 200 250

Time (hr)



PCT/US2018/045105

WO 2019/028316

15/31

asi 614 : .
2 @ o651 "bi4 asl "6
J 9
x 3 Z > o > o
m s 3 m H m m
i (e} (@} Py w 3 o w w
2 35 2 5 8 g & 3
)] =3 o et O (@] o~ o) (@)
m 9} = 13 m w W. m 3 m.
i i (0]
auljasng = o % _@_u_ = @ - _@_u_ = @ -
w !m A.\-u I _._.._@-E 3 O m 5 , % I O m
— 0L m suljasoq ﬂ ’ - 2 x_% ﬂ- - +
= . 9 s ] O
" s 2 A~
o € i .%1 € i1
ION S B .V m.. 3 .V m..
a &
ST S o -G
a -9 = -9 %
H Icm .M'ml i N m !N m
-5 5 H s € . 8
gaxtad OV o 65 6§
= gax+tad "0 7 pad+tad  -Ob Ty
o &
(asop 1adai-1sod sApp pT wawainspauw) 1z Aeg {asop ajbuis-i1sod juawainspaw) { Reg
JBWIpowoy 1z Aeg /Aeg ¢ Aeg
AUBINW B|GNOP 3924-DSY Vs O {» :Bujdwes qd .
| | Vsl ‘B4
suawouow 1394 [[[] 2 ) )
g Aeg | Aeg

sswipowoy 3924 H

¢ 9S0Q | °S0(Q




PCT/US2018/045105

WO 2019/028316

16/31

001

08

09

o

(%) 80D uo O LAd \
07 T

sjueinw 9|3uls

c08 @

i

sjuelnw a|gqnop

(uoisuedxa sjj9 | +|

%

9l "Bi4

708 @n

L Aeq
s 8aD




PCT/US2018/045105

WO 2019/028316

17/31

g8 % | :Aeqg

uoissatdxa

Al 3/3ws Buisog 14d

{qo 1-Qd-huo Bunadwos-uou / Buipaduiod
U2aM1ag o1ibd a1 J0 9 Su passaidx3)

98e1an0) 138161 %

O
(@]
3
o
8
2
«©2
=
S
O
O
3
g
8
1 5
[(e]
1z e
, , . O
4 @]
yee b G/l S0y £0) 167 oS 156 3
Whad L] Ghad ()} ad (+)} 0d (¥ ad (+)} d Wad | 2 agesenon
% %0 %58 %b %06 %SL %S «——=
, 19818 1%
Pepsodttunsoct A onbotostonkon =
m S
50) 1S 07 3
. , n , 866
(\had || Ghad (+)l Gd (+)1 Od 3
| :
808 108 308 <08 708 €08 708 108 [ feq
2143WOUO 39/Y J3WIPOWOH 39/¥:DSY J3WIPOWIOH YOLY:3SY JSWIPOWOH 39.2Y

L1 b4



WO 2019/028316 PCT/US2018/045105
18/31

- <F
w
-
- 2
o<
oo
g -
= =2
)
W iLl "0%
4 L{o]
g P~
S o
5 g o
= 04 )
‘G
&
Q3
5
E ¥ T Y ﬂ;
'"?5 [/ =¥ o~ [
> pbByg I8AD plod
>
D 7
© >
o
= - <
‘B
il
<
[¥p]
o oo N
b foea
£ =
'g —
T, o
o © o 2
E,@; P -
T 4
o> -
g 2 4
e < L T
8 & o — - O
o =
[
a. o (al
H ] L] ﬁ:
[ {s] =5 0 &

pbyg J8A0 piod



WO 2019/028316 PCT/US2018/045105
19/31

- =f
w
(-
mﬁ“ -
5 g
E 5 g
g =T o E T
W <L o
5 © ™
E B
kS -
zZ = - O
= v
o
3
(s
o
3 & 3 Ry i
D og Bya J9A o
N pONg O pio4
;._.E
< (©
S 2
S o> -
e 0
=l
EE
3o
mm_gs - 04
C‘“Em
w & D
£y <
=R TR
O u= (o)
bO = o s -
fﬁ_a@ -@C,
-&-Jg%% o
o X ik
oo -~
| &
o o L
Lo}
o o
-
Lo |
)
o,
i ] 3 ﬁ;’
s <t (o] L)

pbig J9A0 plod



PCT/US2018/045105
20/31

WO 2019/028316

aoz 614 202 614

(nu)Boj uoneusoU0D gy (Nu)Boj uoheUBOUOD QY
¥y € 2 L 0 b2 € v S 9 L8 y € 2 LV 0 V2 € ¥ G 9 L 8§
[ . ] ,_, _JZ_ .. w_u 2 O i 3 i i i i i i i i i i O
-000L 2 >
= o
-000Z B 008 =
2 n
-000EQ -0001 &
,eeoww W {(+)1-Qd €lvisd
0005 & aoomwwm
=2, 3
........ iOOG@..ma\ EOGQN m
R
-000L
-00G¢
doz "bid4 voz “bid
(Nu)Bo| uonesusouoD gy (nu)Bo| uoneRUSIUCD gy
vy ¢ 2 L 0 |-¢ ¢ ¥ & g L~ g vy € ¢ L 0 - ¢ ¢ ¥ & 9 L 8
[ N ” wI..J- s I“l‘-ﬂ.i. R lw,l....!o.,” o i O [} ) H | | ) ] [} i 1 3 ] Q
..SE.W 00 b
- -
-000Z 8 =4
) w
-000€ @ 0001 &
-000¥ W & (-)1-ad elvisd
-00GL —
-0005 2 g
= &
-0009 .2 -0008 W
L0002 e
cu - 0062



WO 2019/028316

Fig. 21A

2000000
1750000 -
1500000 -
PD-1 RGA
1250000 -
[92
= 1000000 -
o
750000 -
500000 -

250000 ~

21/31

PCT/US2018/045105

-3

Fig. 21B
1500000 -

1250000 -

1000000 -

RLUs

750000 ~

500000 -

250000 -

i
-1 0 1
Ab concentration log(nM)

Ab concentration log(nM)



WO 2019/028316 PCT/US2018/045105
22/31

Fig. 21C
1500 -

Ab concentration log(nM)

Fig. 21D
1500 -~

1000

IL-2 pg/mi

500 -

Ab concentration log(nM)



PCT/US2018/045105

WO 2019/028316

23/31

(nu)Do} uonBUSOUD QY

2

0 I

¢ e v G 9 L 8

] ] ] H ] ] 0
g Y g Y et T 2 e e g e o g

gze "Bid

{u)Bo] uoRAUBIUCD Oy
0 V-2 € ¥V 9 & L~ 8

gzz 'bid

0

Zu

-0001
-0002
-000€
-000Y

0605

(siuno)) feubis eydyy

(NU)bOo] uoneluBLUOD Oy

Nl

e v

mi

@l

FAN

y € ¢

(nu)Boj uoneueasUoD Oy

2

Nl

.VE

ml

@I

N.i

0

-0001

-000¢ &

7
<
Q
Q
oY

{+)1-0d £1visd

-000%

(sjunon) jeubis eydyy

~-000S
oze "bid

wi

0

-0001

{-}1-ad £1visd

¥
<
o]
]

¢

-000¢

-000v

(sjuno)) [eubis eydyy

-(006
vzz "bid



WO 2019/028316

Fig. 23A
1750000 —
1500000 -
1250000 ~

&)
- 1000000 -

e
750000 —
PD-1 RGA
500000

250000

24/31

PCT/US2018/045105

Fig. 238
1750000

1500000+
1250000~

1000000-

RLUs

750000+

500000~

250000+

0

0 1 2

Ab concentration log(nM)

nZ

.

(SO

s TR S

-3

T
-1

0 1 2 3

Ab concentration log(nM)



WO 2019/028316 PCT/US2018/045105
25/31

Fig. 23C
1000 -
MLR
750 -
E
2 500
250 - é 93
’ o o © ¢ o O
| : I I |

-3 -2 -1 0 1 2
Ab concentration log(nM)

Fig. 23D

1000

750
-
£
&

— 500 -
=
=

250 -

0
-3

Ab concentration log(nM)



WO 2019/028316 PCT/US2018/045105

XFold over no Ab control

26/31

Fig. 24

~O— mAb A-1 (20A2)
-~ mAb A-3 (20C1)
B mab A-2 (22D4)

0.01 1 100
Conc. mAb (nM)



WO 2019/028316

Fig. 25l

Fig. 25G

Fig. 25E

Fig. 25C

% pOTATY(#) of (D44

Fig. 25A

K4 of CO3(2)CDAH

X 708U |0d
L 708U 0d

Serum Perforin (72h)

T2 LR R LR O M2
oF o o el e o o

SU§|GSE§{85UEI{Q Do

B 908 ¢} o C B Dk

- J9EE
- U0ve
- 1489}
- 402}
- UoL

- ke
- (| Aep) osopaid

T
Y

iu!lawsnéﬂ/;g“eugsploj

§O03(+)CD4t)

T
(=1

¥
w2

=1

- U9gE
- Y0ve
- UBI)
- U0z
- UZL

- e
L () kep) asopald

3u!|as€§/aﬁuei5 p|of

Rl
Rl
- UGl

- () Kep) ssopaid

140,

L3

- U9gE

- U0YE

- 199l

- U0Z)

s

- Ure

- (1 Rep) asopaid

27/31

lawououryg 4364

Fig. 25J

Fig. 25H

Fig. 25F

Fig. 25D

% pSTAT3(+) of CD§(+)

Fig. 25B

Ki67(+) of CD3(+) CDB(+)

PCT/US2018/045105

" Ui
- (|, Aep) asopaid

v
£—3

zu!|e§§g/5ﬁheq§p|oj

# CD3(+)CD8(+)

T
[r =}

¥
E=—1

T
>

=

- U9ee
- U0ve
- 489l
- U0zl
R

KA
- (| fep) asopald

=1

BRI
RL
UGl

- () Kep) esopaig

- UOEE

R4

- U89l

- 40g)

- 4eL

- U

- () Aep) asopaig

T v v ¥ J v
e T U i

aulaseg/abueyy pio4

--0---[22D4.017}-[ROE:R76A] (monomer)

—&—[22D4.017]



PCT/US2018/045105

WO 2019/028316

28/31

siH-Begd
~{29 -1 adouio

Wugy =0y wuge=Cy W=y _\,___Ag.%"ox o _\,_M_ N.vF =Qy
545) ol (9%s) s (oas) alui] B 588) ol
009 AA ovs Yo L T | . . LU A L
= — == A | ———;
B At g, u)\v,.-\?».ﬂ\ﬂq\.“vﬁ.\%(’\ s \\V \.m . = t\«-\ ,‘n\ = ) - i = .».,n \\w. =
. wmm&w LE M=ty LE Lot B | b i ] . el fip) ™
o Y 7 e, » \x.. - . .\.\ P - . % e
, aifsff,:\q\ 0 B 0 e, {0 -z = £0 f;a.ei;»:. < ; !
| | 2002402 00°1002 Li'vaze
rge "9ld 19¢ 'Ol H9Z Ol 99¢ "Old 29¢ "Old
nuge =0y Wuyg =0y W) =0y Wy 650=Cy g =y
ESE (0as) awi| (oas) awi] (oas) auiy ESE
“““ 009 00y oouoo A w oo oy @o L %o w oo
] . RS P i A\,\w.‘ H i e’
g&#ﬁh ﬁ&\m M«..Uo..ﬂso...\st s “\\\& \\.\W - \x\b\v\\\\. Po Yz ol \\x..“ F.o -
o \:..,,HV »fw.ﬁ{u 2 2 4 Mu Fo m o an,, - \\ _‘o m i \. Fo m .\o \\ ; m & \ E No 3
,f“j\a \ 70 . 4 Al / / iy o €0
i i A | N f,é\% .......... i s.ﬁ\\ .......... £0 3{3‘.3:...31\ ............
£00°Cv0¢ 600'120¢ L10v07C
qvw |-ad-iue y96] qvw -ad-Bue |96]  £60TYOZ 9v 1ddnY 80071007 9y 1-Qdny 2V0P0Z2 9 1-adny

39¢ 'Old

ase 'old

J9¢ 'Old

g9¢ 'Old

V9¢ "Old

sip-Beld
{04 L~ L LGNy




WO 2019/028316 PCT/US2018/045105
29/31

Fig. 27
20 -
15- 3

104  _..... 22D4.017
e 20C1.009

QL H
~ H

5 Py
% ] AL
[ ; A LNy

micks )

al

P

¥ LA AL A S R A LML S ML
10 20 30 40 50 60 70 80 90 100 110
Temperature {1}



WO 2019/028316 PCT/US2018/045105
30/31
Fig. 28
Viscosity {cF) vs. Shear Rate
Molecule Concentration
co- 20C1.009 22D4.017 —150 mg/mL
_ -=-70 mg/mL
443 - T
o
L 30+
=
a
2 207
s>
10
N — e e e e e o

0 200 400 600 800 10000 200 400 600 800 1000

Shear Rate



PCT/US2018/045105

WO 2019/028316

31/31

38/4-0GY X qew goy =
38/4:DGY X qew (9|1 =
39/4°0GY X Gew Lad +
ayw gov

ayw 1911

110 vQzz =

LY #

Lobiny

€OV140 1I911 ‘T-Ad Jayue Suissaidxe sauy| [[93 | §/INH paiasuidug

(INu) uonenusdsuon qy

N /0
S 000
0000000// N /o

=0
pod
P O
' w 000}
394054 111 X €9V 2
f <
“ 0007 2
" T 8
; 1 &
: Lo0og <
SOV ANH
aez 'Bid4

Q

(Iu) uonenusosuon) qy

000
Q' NN
oooooooz/ N /ozoooooo

P : s i 0

r0001

mﬁ%ﬁ_zg W r000¢

mwsww\ T 000€

-000v

(s)unoo) [eubig eydy

LISiRLInH

962 "bid

(Iu) uonenusduo) qy (INu) uonenusouon) qy
D) D)
QNP PR
0/ WO /00/00 000000 0000000/00 NN O /00/00/000/000
i 35 8.5 o o e oo o o o
000k & %
s 000}
0002 &
<
-000€ g # -y -000¢
[z
-000¥  000¢
13diginH
84InH
g6z "bid vé6z "Bid

(syuno9) [eubig eydy



