WO 2014/158811 PCT/US2014/020299

1/86

-
=
<T
)

o
— 51
£ =
=

MHCII




WO 2014/158811

#cells/g tumor

implant right  Implant left
flank tumors  flank tumors

PCT/US2014/020299

2/86

hject NDV into

right flank umor

Day 0 13 16
5 : | | p Survival
% N
W " Day 18 tumor
LR microenvironment
"\,\{;_‘\;f . M ks .
in bilateral tumors
3.0x10°7q L=
2.5%10%7
o
g -
07 4
E 2.0%x10 ] mock
%" 1.5%100°7 Il NDV
?0’ 1.0%10°7
FE 4
5.0%1006+

0.0




WO 2014/158811 PCT/US2014/020299

3/86
D. mock NDV
4 } 56.7| | 6.74
o |
a
>
ol . |
L
; ;
43.4 93.3
S S, 1 N 33.3
>
CD4
E.
50 by gy
40-
o 30- mock
® Il NDV

Fig. 2D — 2E



WO 2014/158811 PCT/US2014/020299

4/86
A mock NDV
4 5.4 6.37
o ; 3
(1
>
ol - i
(T
| .
oy ¥ } o 4,4"? oy . 93:6
>
CD4
B Total infiltrates in distant tumors
p<0.0001 -
2.0x1006- I
o
: e mock
06- ": e
@ ?’E e
o 1.0x10064 _ 108 : ;5;
g 1 B
3 = 55':'_‘.:
5.0%100%54 g:. _. ﬁé
2 %:-.- .
=1 b
0.0 o |
&
‘&(}0
& &
Q‘b
@




WO 2014/158811 PCT/US2014/020299

5/86

C. Effector/ Treg ratios in distant tumors

o5  P<0.0001
p<0.001
20-
1 = mock
h ke NDV
R SeE
104 "-%%:5 '-".-:"é
: oo
e
1 e B
@Q’ &o,,
S $
P\ I\
S S
é{@ Q"{@
i~ P
¢ @)



WO 2014/158811 PCT/US2014/020299

6/86

A control NDV

05 54.8| 405 86.6

FARE Sk SRR A IS L SRR L AR Ak B B A AL LA
® 3
gt W ot 1wt XA T L T LTS

%CD8 CD44+ %CD4 CD44+

P 4001 P} G015 . ns
00— 100] 1 1004 £ g
804 o 80 ° ge] *

60 60 &0

40- 401 we 40-

204 T 204 s d

pl— . pl— : ol — :



WO 2014/158811 PCT/US2014/020299

7/86

B control NDV

353 18.8 10 . 35.2

104 4 4
o % 0

“CDE Granzymetr  %CD4 Granzyme B+ “%Treg Granzyme B+

80- P B02S BEB:'. P 0DE 3@53«. ns

. O
50+ 0 O 504 &0-

&0 no 40+ 404 »

20 a0oo




WO 2014/158811

8/86

control

PCT/US2014/020299

NDV

25.3] 195 |

561

RRMME G0 08¢ ety

216°

%CD3 Kie7+

168

%CD4 KT+

-

P 8001
—

100-

88

80 v

% Treg KiG7+




WO 2014/158811

2001

3

Tumor size (mm"Y)

Tumor size (mm?3)
>
(@)

()]
o

o
o

()]
o

9/86
PBS 200-
& 1501
S
£
[+
0% =100
o
&
=
= 507
0
SIS
Days post challenge
PBS
’ 200+
’ 51501
£
£
N
=
£
=
— 501

N

PCT/US2014/020299
NDV-WT
|
50%
N

Days post challenge

10%

q/Q

i)

Days post challenge

Fig. 5A — 5B

Q Q

N

D o

Days post challenge



WO 2014/158811 PCT/US2014/020299

10/86
100
C -O- PBS
{F NDV-WT
801
©
2
2 60
7]
= -
§ 40+
[4}]
o * %
201
= (]
O L] L] \ L] L] ]
0 10 20 30 40 50
Days post challenge
D 100 <O~ control
{F NDV-WT
801
- -
2
2 607
(7]
c
g 40_ *kk%k
o n O
201
0 —O : :
0 20 40 60

Days after re-challenge

Fig. 5C — 5D



PCT/US2014/020299

WO 2014/158811

11/86

CD8

4.78

B3
19°

d

FerCP-Ax: QD8

3
1w
<P arCR CDB

“5
2
.

4
e 63
v
e

%
]
L ad
A1
-
kad

a 8%

7

w
2
Ed

7

- o
\-U »v
»}

TS P B

8

CD4 effector

R e

¥oL
L

NS G ;
w3y
i e
4 L
o
>
A oo
v ©
o vt oy -
v " “ o
> o o
-~ -~ v
YLD (Pdd
& . i s
Y] { i . . e 0D
g . - e

..i\

Cesa,
bl o8

L) S

DRty

4

GOk
2

W

19t

3

1
i3
<PE-A>: 2014

4
‘ol =
A
e
-2
£
] T 0 :
& < ko i
b el kel kad

VY140 AT 3d

CD4 reg

£ R: - o
T
SR u:(,..wu«.a .

N rran st

«535

T
1

<PE-A» CR4

«533

Tyt

e
8 108

mn
7 ety Ty 7
w, “ %, &
L e -
P10 A0 Ad>
.
% « : m oo uw\mnv
* ] ’ E o

1ot

15t
<PE-AR 04

ey

e
g 10t

"R

e
=
k=

3

oAy AN SR
A ok i~
fd fe

= ks
YD A EIO-Ad>

Fig. 6A



PCT/US2014/020299

WO 2014/158811

12/86

CDS8

” "
43 e
L el had
~
-3
e
Fe3
e G2
o
~
- €A
g v
v o
[ H bl :
L2l 7 o~
[~ o o &
- Ea «~
PYILS eYIS-dd>
@ .
d“ ?.«Muv
< kol
’ <3
& Gx
Lo
2
P
-
L od
<
>
w2 Load
e
&
ey i A -
£ <5 <
o o > ®
o 12 o

PHILD Y-

PFerlP-A> COLY

<ParGAw D8

CD4 effector

BERY

RN

R S EAR AN

TIEgE LIy

T (4 Yoy
ks L)

o] w5

v E

YLD v Bde

TR

NN

e STV

Preepregeemeagse

we
3
™~

Trreryee Yerees
“ [<)
=~ ol

YLD SeYSr3dn

X

Y

&
W

10t

W
<PE-AR: QDM

19t 158 5 1ed

d
<PE-AN O

¢ 10

CD4 reg

,t .
10%

et

R ]
1ot

’ %
1%
SPE-A>: G046

®
<
e
<
3
TZ
[&]
¥
b
2%
=i
- %
~
o 3
e
> 0
%
1 e A A A
3% . ~ [~
o o [
- 2 “

PUNLD Y- 3>

Fig. 6B



PCT/US2014/020299

WO 2014/158811

13/86

abugjjeys jsod sfeq

NN

ANJEENCEEENEEEN

%06

f¥1L9-3ue + IMAQN

| | | |
Lo ] [ ]
[ams ] L
~

(fww)azisiown]

| |
[ ]
L
~

-00¢

VL 814

afud)jeyo jsod sfeg

RNR Qo .ao
=0¢

%L 0

=0}

LRGSR

afugjieyd jsod sfeq

NEENEENIEN

N
N
L

%09

(pww)ozisiown]

adAjos! + LM-AQN

||
[ ]
L

L |
Lo ]
[ams ]
~

||
[ ]
L
~

-00¢

abusjieyd jsod skeg

N
NEENEENEENEENEEN
| ] ] ] ] o
- =0¢
3
2 0 001
E)

3
= =0¢)
-00¢
adAjos! + 5ad

(jwuw)azisiown]



PCT/US2014/020299

WO 2014/158811

14/86

abuajjey ysod sfeg

NERCER SNSRI
NN
al

%408 "

=091

PYILOIE+ LIAQN

abuajeyo ysod sfeq

NEESIERNEENEINE
=
- 9408
F)
3
{YTL0-U8 + S84

dL 3
abuajeyo ysod sfeq
N
NN NN EENIRNERN
) L L L L
05—
=1
00} 2 100
El
=1
=06l =
=00¢
adfjos! + IM-AGN

T
oy ]
Lo

T
o]
Lemms )
~

T
oy ]
Lo
~

-00¢

abuajjeyoisod sheg

N
NEENERNEENEEN
I—

=1

@ %00
El

=1

adfjos! + 54

C.> C.>
[emms ) Lo
~

(¢wuw)azisiown]

L |
oy ]
Lo
~

=00¢



PCT/US2014/020299

WO 2014/158811

15/86

DL ‘81

abua||eys s9)e sheq

001 08 09 O

PY1Lo-ue+ |\ 4k
p-v1L0-lue+Sdd @
adAjosi+ M {F

Sdd O

[BAIAINS JUB2I9d



PCT/US2014/020299

WO 2014/158811

16/86

abuajjeyd ysod sheq

8 "SI

abugjjeys ysod sfeqg

o_v o_m o_m o_r 0 ' o_v o_m o_m 0l
=001 .
%
=002 ©

%08 o %0
.oomw,
3,
L00y

pVILO-BuesAgN 0" p-¥1Lo-hue

| ]
[an)

| | | |
() ()
o o
N ~
(jww) 8zissown |

T
()
(@)
o

| |
o
S
<

=008

)4

abugjjeys jsod sfeqg

0€ 0¢ 0l

%0

sad

- O
(@)

o o

o o

N ~
(wuw) 8zissown |

T
()
()
o

| |
o
=
<

009



WO 2014/158811

UV-inactivated
Supernatant-treated

B.

Infected cells

17/86

[ret)

e
o e e

bt
2

kg1 et 2

P

e AL

s,

gy A

; ’J o
39

A5

g
RS

7

3]

PCT/US2014/020299

Fig. 9A — 9B



WO 2014/158811

CD45-PD-L1

Distant tumor

Injected tumor

PCT/US2014/020299

18/86

B3 NDvwT

A PBS

oy | :
~
2
o
A4
[=1
. P
<t 1
2
o
A4
[=1
(<)
/00
| ) ] ] | ] /’o
[ [ [ [ [ Y
o ) o [
O «© < N

Fig. 9C

X RS ¥ 3 A A
focerd Locory fcers NN N N
Ees AN AR e Raaty
fobol

i S

3 ¥ ¥ 3 3 ]
UN LN [t <SRN TN Lt
< IR LA A= [y



PCT/US2014/020299

WO 2014/158811

19/86

D01 — VOI ‘314

& e & &
% Mr» s ._wr. , s o .@N» @
G # N " @ S # 5 F GF 5
SO S 2K et K g e AN G
PN S A7 B N o A N & P
S et e & Fo o G e & E T e
. 5 o 2ol _ hm._. _ Hﬂw: — " R =, % w
i . [ [S[=] R
Op 0 i bo o b L]
o_ r AR R = -
- ek w A i
- Lo 's O E u. = SR
— ¢ g — Dh=fl & a1
w B B 7 F
= FefiL wT o = L 1xE &
~E . = Ai=5 L - =
- R R E m [ m m [ e m
[ - " refib st T i . =
th_\“»”mw N
. = -1 =5
m . o [ 9
L% ] “20ib 27 AL RIEES:
souwry Brean B0 aoury Bawi ey swing B£0D 1830y Iouwng Biskan ey
O¢ abuajjeyd Ja3je skeq
@ 0 0L 08 09 Oy 02 0
V\AY V\AY % ®®v L i i i e O
\O \O o/x o/x
AR NN @ ——————————- |*
. o
™ o # % -* 0c
- e | M-n
. “ ov §
LU L-Qd-hue+ IM-AQN -9 3
o) l-ad-huve -@- ! @
sad O o F09 3
m o 1.* <
02 { =
08
-
I
L0001
loe O Y

Bairad%



PCT/US2014/020299
20/86

WO 2014/158811

A0T — dOT “S1q

8D fe A0S > §83D Y3 DIvd> fitx bo US43 bo A0SV 2l BTG Y d Rt
(0% 8 O 1 2 3 it 2 TR 4B o
[P FRSR T A3e) . 5. Lie ! < 5. < JOTR S H < ot e, B il Josenl L : Y e
ko ~ g =
Kidd i al 0%
2 S
. 2 . & 1
gy @ & ;
- 91 ¢ -0t $ >
¥ %
3 M 4 M .
- Bt & %) U - R
N . o3 - 0 . :
% 651 5 s £y
BUD g 3854 Eitx 00 IES-A PORLIT B 8D T A8 BOZ MR
S BE B T N TAR T £ SR A A B 8 B B B T
Liiil st it : lusst IROTONR I R TR S ditiihattnnnd, Juiai KXPTITIR SRCALS Vrsrdaiat Yistia Sl et i Rudund, : Gueil feeaditint 3 Lussit bl Buidai,
N =3 & n 8 & E0 3 =03
L a e o AP
Tt o P -8t 9 01
v ¥ ¥
v m - WV ,y m ¢
- - 01 8 T - 02
3 2 3
-~ e ~
s o B Lo 3
-y T - 00 2 g0t )
) - O3 ST - 40
Fion e “ré\‘&mv_.u&u. BUD 0 MR piixbe U008 o 230 5
S8 et et 208 8 S8C Br B LB 0 S5 L0 04 (0% © T S JUI
. RPTRITIR 90 RPX] Yeraln PR RRRY 2 < LRI TRRTS fass). .~\; i : Srsda . Ruind, w\w. doaa, - P Sorava. Mo
3 3 ko ko
3 A . et ey
r 4 . 24 u d
LBt BTN B8 0 .
< ...ﬂnv g 2 £ M - x
¥ ¥ ¢
: w5 " i
484 Q 1Y -] -, 08 @ L o1
B - 8 - 51 - 0h . ' o
zeE * . oizEE i

T-ad-Nue+AdN  T-ad-nue

& QWAL <Y-Dd T

SO NTND-Zdn



PCT/US2014/020299

WO 2014/158811

21/86

I1 314

Y03 A DY B30 1A s Y02 LR Y $03 R IAG Il
RN . 8 MR A 8 g L 3 ¢
‘. ‘% et L R Tor 4 ) L lad ﬁ, i Lied. BB .
. x { K
-, -8t
2 <]
a
T P
G
R
B 4t
. - S0 Y. -
S R 5 T8 §
PYILO-BUBLLM-AON LM-AGN y1io-aue [o[ue)
D LA odYs YOS AT 0 Y10 @y LAy e YA it LR O
BN R % LTI R 8 I A 3 UL | S 8
RSP P o Teeido o s dagd L) 7 ) L dotal. b ke, bl N Iy Cor [ [ ]
k0 4 £4 4
My A%, A R
] 2 5
i o iy
& & 2
= 7 ,
< By B s Y -0 8 - A
X oy R
.5 5 B 5 ]
swm» (wwt ,.wbm e svmw
. - 2 04 B
625 # v H g oy i

PYILD-URH IM-AGN

p-y1L0-1ue

[0J1U07)

WA Rt

“

SO0

[ a0 B

]/

NIdL

sjowinj



PCT/US2014/020299

WO 2014/158811

22/86

dZl — vl s

g
) .
AR O S

9 i L L U ﬂ

-

o

TG DM RO AN ¥ g

T HOW ROOmE AN SF k3

Z0010M i 2

T b < s 5

FEIDBRINOY

LA
o
o>
Bujaiams

-00%

o001

0054

~Q00Z

E08 0% ISOUWAIN ¥

140

YO MACH -

papaguruon |
IMAONT !
15001-AaN [

-y

gl
0T334

ooy
-t

133 O Boy



PCT/US2014/020299

WO 2014/158811

23/86

abugjjeys taye w>mn_
N N
¢S @ 0@ N
L L L Io

-00¢

o
S
<

(cww) azys Jown |

%vL

-009

-008

~000
7-v1L10-jue + 1SOII-AAaN

abuajeys 1aye sheq
N QN
NN I IR CREEN

L [ [ [ [ [ Io

-00C

%0 -00%

-009

-008

=0001
adfjos! + 1SOIIFAAN

I

V€I "SI

abusjjeyd hwrpm w>mn_
N N
S @

P-V1L19-1ue + | M\-AdN

abuagjeys saye w>mn_

N N
e @

(;ww) az1s Jown

adAjosi + IM-AGN

-o
002
%2E e
009
-008
-000
.o
-00¢
%0 -00v
~009
~008
-0001

N N
e @

abuajeys Jaye sheq

Q
L

((ww) 8218 Jowny

I

%le

N

7-v1L0-jue + Sgd

abuajeys taye sheq

N~
SO RN N

N

(;ww) az1s Jown

%0

adAjos! + sad

Q
-0

-00C

T
o
o
<t

(;ww) 8zis sown|

~009

-008

~0001

Q
-0

-00C

o

[a)

<
(;ww) 8z1s Jown |

| |
o
o
(o]

-008

~0001

v



WO 2014/158811 PCT/US2014/020299

24/86
100
80-
® T A-=-===---- A
=
= 60- O PBSHg
“ ok LF NDV-WT+g
S w0 v NDV-ICOSL+g
o L @ PBS+ant-CTLA4
= | Qp1 |®mmemee B & NDV-WT+anti-CTLA4
20- = NDV-ICOSL+anti-CTLA4
---------------- '
0 —_—
80 100 120

Days after challenge

Fig. 13B — 13C



PCT/US2014/020299

WO 2014/158811

25/86

V1 S

oabuajjeyo )sod sheq

obuajjeyo isod sheq

09 0¥ 0z 09 0¥ 0z 09
L L O L L L
4
002
c c c
3 3 3
%001 00y S |%09 S %0 =
@, @, @,
N N N
oD oD oD
F009 3 3 =
3 3 3
008 = =
L0001

¥-v1L9-3ue + JSOJIAAN

abuajjeys isod sheq

09 07 0z
I—
[ -
3
%0¢ =
w
2.
[4°]
009
wc.v
L0038
L000)

adfjosi +ISOII-AQN

obuajjeyo isod sheq

#-v1L10-nue + I M-AdN

abuajeys jsod sheq

y-v1L10-Bue + Sdd

abuajjeys ysod sheq

09 114 0z 09 0¥ 0z
1 1 1 o L 1 1 o
002 002
— —
f el f el
3 3
%0¢ 007 S |%0 007 S
w w
N N
[42] [42]
/7 r0095 0095
ws 3
008 008
| L0001 -000}
adfjost+ I M-AQN adfjosi + sgd



PCT/US2014/020299

WO 2014/158811

26/86

L ARCIR |

abuajjeys sa)je sheqg

¥-V1LO-1Ue+TSOOI-AAN ¥~
7-v110-lue+ IM-AGN i
7-V11O-lUE @-

sad OB

o
.......... o}

1
o
N

o
#

1
(-
(o]

1
(-
oo

00}

[BAIAINS JUB2I8d



WO 2014/158811 PCT/US2014/020299
27/86
- - gy, |
g - +- - - I )‘é’)\/
= )‘}’)‘QX/&@
= e e | W0, 50
= R
= < <L < 9} é*/xj\/ S \/;(7/,40
E 5 8 9,90, “$0 704"
°© o | &f é’/XJ)W &
S S E S Y
~ 16 wny B/s|||e?)d#
= - - 3| = “g =« - .
g = N 'AZ)\/‘(/
é e ¥ A/VZ/Q%/ 0
E’ Y ot <4 @x)\/ 5 4 %0‘9/7
g o260 S @xj o 5 404/04/
T = = = = $I; @"J’ﬁ
< < < < < (o4
= 3 S = &
lowny Bysjaog
- - : 44 44 44 | )‘
CE> = m m " m - - é/)\/
= - - )‘é’ J,)//
= - ol e S % <
= < < £ Hep )‘90 g)
o <L 9|4 < 'd’/x)/gz/éx/%@yo il
= (| R A Y p o
g o D‘jlﬁ é,/x\/ 0‘7/ XJ’&XO%% Y
S ' =
lowny Bysjaog
o “« <« 4§ =« - .
cE’ [ -, ™ | é/)\/
E - [ - )%7 ,
g o L) + o )‘}/\/Jf/ x)J’
= X< | % <l g0 % %,
=1 DCE‘:IEI B é,/x\/ Oy, "8 40%
T = = = Oc[&C; /XJ’ﬁ
- “Jowny Bysjjaog
. - s sy,
s ] ] -+ " m - )‘}/\/‘7‘)//
5 . ® o ef Aé,)\/(?; %
é < <FH S = - d’/x)\/ . 0¢7/,4
% a8 ot é,/x)‘pOJ/ xJ,&VO%O%
= S18 o577
- — —_ ~ ~ — [} XJ’&
< < < < < < (o4
S o = 5 & =

L S
o
1=
=
—
=
=
%)
@
o
=



PCT/US2014/020299

WO 2014/158811

28/86

dst 81

S S
L s L
O/ O > O/ O >
.@X .@X .@X .@X .@X .@X
ST S SO e
LN S OSE NS
S A S N OO O T N RN
'] '] '] '] '] lo '] '] '] '] '] b O
(| O
w BaLB . Bels
m oo o m oo o
[ -0¢C u ~0¢
Y "y g Y "y 05
v = Vv =
v v
v oy Y " O
v | v |
v 09 Y 09
08 08

oneu Bail/ gad ones Baul/ gad



WO 2014/158811

29/86

’CE-> <« <« |1‘ <« <
= m "y |--- =
=)
L ® ® |oo.‘
3
- a o Y| 9«9« <}
= T dus
S o
8 o o ¢ o%
A
% % * *
(e o] (o] < N
lown) B/s|ao#
g « T< .
2 = I‘l‘
=)
@ o %3
©
© a aJka Y L
v Jk <
= oo B%
"g Op
- o o 6%
I
% * *
(o] < N
5 lown) B/s|ao#
g < < <« | DU
=t
% " F'-
@
& $ >
= Q 4 < I
o < a <
é oo EFIJJ_-'D o}
s ° o B
9 T

1.5%107-

1.0x107-
5.0x10°-

lown) B/s|ao#

PCT/US2014/020299

Fig. 15C



PCT/US2014/020299

WO 2014/158811

30/86

Tz

-8t

- B

SO0

7-V1.LO

Uy

+1SO2I-AdN

r-V110-13uy

3. P S 1 PRI b PR NS i
g Lo
- o0 - 0L
- -
- (0 3%
94T

H PEE O H it [ H
£ g L8
fo8 -
= - 01
- o0 - 04
- 0 4 4 T o

H 23 FARTE T SO NTNES |
=8 =8
- 40 - 400
- ¢l o]
3 - B
- L

v-v1L0

11Uy

+1SO2I-AAN

P-V110-11uyY

SOOI

g9

L9-D



WO 2014/158811 PCT/US2014/020299

31/86
- - - <:<< - &
- 4
& = WeFES=L0,
8 e o % |0 (/@x)
o < < é/) P SO
a S I 3 -8 N0, X,
o Ix s Cp, N g
CJ O (] /(p 73 %
s= o of 22 2, OJ/ xp 404/4/
sy ass
= £ = = S,
E’B -%3 - - _}’}/
E ="Welr v o= 20y,
2 ®
o < <1| <1 B )\/ HGo PO
o] = 2, o] By o o - éx 00/@"(9 40%4/
S o L% o o - éx &
8 8 8 = s = 9%
- I - 5
s
= T3 I ’/v)‘/‘?’{/: ‘s
9 S& - g, ;\/ 0y 5 ;(9/,40
s= oG o - @x\/d’oa/@x(p 40%4/
ooTHp® © [ 9.7 7
8 =8 8 =2 s = 9% /
\©
4‘#‘1 - A e
%,)
=+ R mg= = A Y
8 H. o }}? (2)//0@ .EP
5 = 3If -@x{/a,{/@x\/o/4
3= [m] [ ] B /(p e %’4 O/p
5 8% 9,505 55,707
©s o |Bool 2 (od
S 8 8 < s < Y%
& - J= -a -;}/
<IE" = = -T: s B }’}/{/J.,//
& o 2 (4
] [ ) ’l..-}’}/\/{/x)(p
S < g B )\/ &, 00
S NI
= [ B 2 7 Y. O/y
KT O O o § &$¢ @x\/ 05 "J’&40/p
=2 =2y 8 (od
L .oo QXJ)
S8 S8 2 = & = 7%
I »
Vs
& s - - A.;\/q.),/
(=Y o 2 %o
: R v 0
E <@ <« < B2 \/()://@x\/ (7/,4
= O L e, Ty Oy
= é’/x 0()/ X(p 0%
°c Bl ® [47 o
8 8 8 = & = Y



PCT/US2014/020299
32/86

WO 2014/158811

e 7t T O

i ANAI

gty
r-V110-11Uv

" Vaw

adAjosi

- W@w\

1SOJI-AdN IM-AAN Sdd



WO 2014/158811 PCT/US2014/020299

33/86
s

80 -._h‘_'.'.-I ns
= - O control
Z 60- | x| @ anti-CTLA-4
» - 4 NDV-WT+anti-CTLA-4
P " | - NDV-ICOSL+anti-CTLA-4
o 401 |
5 L -t 0

201

0 O

0 20 4 60 80 100
Days after re-challenge

100“"“......-...-...-.‘

B

80+
g <O control
£ 60- -®- anti-CTLA-4
» 4 NDV-WT+anti-CTLA-4
= -k NDV-ICOSL+anti-CTLA-4
@ 404
@
o

20+

0 O

0 20 40 60 80 100
Days after re-challenge

Fig. 18A — 18B



WO 2014/158811 PCT/US2014/020299

34/86

A mICOSL F
| |

miICOSL 1-277aa Faa 501-554
(ECdomain)  (TmandIC domain)

D mICOSL-F

L'} miCOSL
' Non-transfected

{}mé"“i"“"i"""E"“‘s"""""""""'E"::T’:*§ ........ R

0 10° 1w 1wt 1f
PE-GrA: ICOSL

Fig. 19A — 19B



WO 2014/158811

35/86

=

)

(q\|

I ,

&2

<«

o

(q\|

&0

o

e
L

48k 72k

24

PCT/US2014/020299

g 3 %
Py 3
e
' 2
po sl R =
G foaad el L)
b < 2
s < Xy
5 5
ol
& %
e [
v 7 - T ®
et 2 ] o~
= e = P
b at ®
&5 &
haad Al L%

Loy g oysed) sounipes s DRseny

&5 88
g K]
o g
& N
= %%
= &
& o~ 8
3 3
""" o ~L vy s
, N L] o5
= = &2 e
> » o
e S5 )

el had l.;?‘j
fanrzarnesad) snuEmpes aBnisay




PCT/US2014/020299
36/86

WO 2014/158811

AL — V1T "SI

0 0 18’

Aol -0l % 2o B " D% P
E:

s [ ¥ goow [ g~
e L 0lxg &

w + loz e El,0lx 299 vl ._
AGN 30U
a

& F o
&7 O .
_ SN e
%u%nu@w@ﬂ? x% x&

A2 O RL 0
50406 & Z 2
Ao B & SOLxZ &

ran B g
ywoui [ L rBb*e g

apon

o B

o [ ] 0L =D

B A AT ) it 237




WO 2014/158811 PCT/US2014/020299

37/86

e
3
S 5
1 o)
= =
ggl '_q N
N
oo Par o e =R “S:ﬁc} (@
[ < Lo [ e B |
T X o e
= 3 % 0 " <
11 & suae !
iowuvg 8 span !
iy 7 é .,b_1D
[ ey
= .
=
£
el
o
>
2
&
>
= ®
3 2
53
o
&=
&
S XN
g,
S =
=
Y ol
&
e S
ﬁ e
=E— o
‘“‘l R
£
ﬁ et *l > \V)x('?
(g « <y
‘_\g g "‘:&* e
P ?*‘f-l o 7
E & (:)‘
LI R w “
g- B | .
= ){:ﬁg
7y
<:‘*| &£ e
s <
= - S
- 3 o o
e e Q"*‘J{;f
0o ~ & g v = R
e o2 = <3 ot <2 Ty
o L Jninnal A innnl L ainnd b L ainnd
L9 o > b > s >
o= - & ) Ee ¥oug
= Aouiry 8¢ sy



PCT/US2014/020299
38/86

WO 2014/158811

INTT — DT "SI

b5 Op 0 Of of ©

P oy

b Yo st sttt A,

brd bt
4

H

e 7

0 o

3

AT L -

mwa Y et m m@ -
%

Y0 O

§
-~
<3

{ LU D QU

o s A s an

gt

AN WA W

& &0 SN ¥ > 0
S PO 5 S P8P8
”Aw‘ XY % v..g.ww b «.\Pu &Ww ﬁwm mv a.wm.,m. (n.vﬂ \Aﬁwv K4 v«nﬁ

i ) <) i
.h. -
4 - e 5
g # \, i
2, A 7 " o P4
F & iy % G -
A i , & v .2
= vl = il ¢ 9z il

yanit [

o0 s [ o [ 0l v, i [

) A . > smannnnar 1] et e, e

RO 1

o

X
hd

WERS FEN

SO W




PCT/US2014/020299

WO 2014/158811

39/86

HET — VET "SL

&L

TR

AN

Lo el

: 0
0z
Lo
g
og
L

¥4 E24 -@Mwm‘

sl

#

23

280 a8

&
NS
2 P S
¢ P e
0
_H_ 0z
[
g
aon e
goou [ 3
g @
3
Z
og @
vl Bl
23 = SR lmmwx

B2

809

T

| ARG

#on
soou [

+ET

4

b

B

T
o

— —

&Nwa .*Qu_wwﬂ
P34

EA

%

&
&

L

%.

o &
& 8

%

o Oixl

Fafll%f

o0 XG

.m@mwx@

Fs0inZ B,

£3

oD upE

54
=
o

+EC



WO 2014/158811

el

Tpl-Flucor Pgl ce

niact T,

i
ﬁi&

6 cells
3

f
1

B

k

i
H
H

Y bt ey
= D
=3 Fes
£ ]

mplant B16 orMC38  Implan
; it fan

call

NN

L

PCT/US2014/020299

O
oy
s

daad?

]
S

e
L]
Ty

P
&5
<y

o

fasssnames,ody enumipes e Isay

N ey
§
& | v
s £
A%
3 5
W o
S S e
fforEE
&
¥ R
X —
N
RS X3 »
. Y o
]
N
Loaed
. —
Lowe Lo s o] Fow
o o R a® Py
LTy N [ Lusas) N

N o | [l ] -
s s Foly e e s @ Buaasoy



PCT/US2014/020299
41/86

WO 2014/158811

I¥T — AbT sul

39940

SRCD

11 wnds e

e aTEERER

rrrsris  swsies  wsses.  vesesss  wessss  vesssss  eseses A i et v 3]
GioH TV W W AN Sdd

p

o0

OB

g tH
F PG

b

e

#o0Y Wb o0

- i
IR E e g § s £
e bo1146'] 0D |
BEM Y W L ]
510 v S5y D A L oy e
Nvm ~m % b o vwﬁﬁw i . w\mww ﬁ £
T hopgy T LT




WO 2014/158811 PCT/US2014/020299

42/86

180

S NEWS

oy “
Y rren e ot

%

had
poss L
 hemen

)

; LA 1

e

Percem survival

ﬁ 7
T TR ¥ L] ¥ L]

& 9 20 3 46 & &0

Days after re-challenge

Fig. 25

D8 CTLA-Sx

-

By

PBS | NDV

1

L]
BT

o
o

B4

%

CTLA
of calls

: T 20
1 2Ny Ty ) 1) “: foed v . ﬁ‘.
cDg Lbs
; NDV WG CTLAd
5 20 | [t
T ¥ - s
wd ed s
= L3 5
[ I L I S and
3
1

CIORL ] R ERN




PCT/US2014/020299

WO 2014/158811

43/86

dALT— VLT '3

-]
fani ]
[ X

#ra 348l she0 sken sheq
N ] Y A s 5 " § 2 4 7
w6 8 o o o0 $eddde FEPIdy FEPFde FéPE
e b ) rit e att
o o oy _
: 05 ¢ 05 £ 05 ¢
.mwm BB 0} m Bl g w R0 m i} IO
= = g % . = "y
m @m....mm -f.\.w m m\amm -Qmw m mSMwN -@@m m, a&\m
{35 w m.s % %
< 3 ) )
L5 & 61 5 051 % 051 W
N % K
o 007 " Lan 07
=37 B i £ ) )
PYUIBUBIAGH  PYIDINRISEd adhosiann 80051453
{ U JuRl U
sher e s o sheg
N I 4 N . W ._.,.( i 4
FE¢Pdddo Fdddde FdPddy FFdFdo
i i o
tn ﬂ aﬂm e 1 .Sm _Sm Tt vsm
Fm 0 : £ 0% :
w.mmm praiitivy] m ww@hmﬁﬁ m mw&«.nﬁuw m @wmmhm@mww m
oo ooLg e ol w0y
& # % & .
g : 3 3 |
0513 .@m@s BAE LdE _. L .
i K K K
Pttt
Loz Lo gz Ly i Apodiue 18ty Jown) juey oty yuey
WIDHRRIAGH T pYHONuegad T edbosppagn 0 sdAiosisgg T iowmBuonk AN/SBd VR yeywepdul bl ueda)
souang gy by

ggmm} DRES AR LASTT Y



PCT/US2014/020299
44/86

WO 2014/158811

HLT— AL "3

sheq)
wop R sod sinoy yogajarised snoy 2 et me e 6
8 9 0 0 0 ® o o 07 O A
L i ] i 000 7 i i ] i 000 MM *._.m\ {
o705 570 L. 0
3 g |
057 050 3
% % - .
Loion SA 5006
L . F L F s IR * (10
i Yoo v _@Sm VIR #
L7y 2 7y & PYILRISE] # bl g |
e = : Ak S0 ]
Dy 0518 ngslg -5l welosiiid O
H
shen shen
% m 0 of oo mmx % m.@ W o g

__aif Il ;\M\w\\\I 0
g 07 ¢
T 0L m m
PYILOBATN % . 00 &
¥ 2 % 2
% Bl 09 &
dn A o
P 07 5 |1l s 7
Lo . oot
wumnegysy v oy ey b

Fo&m <

L]
fato)

e}
e
oot

w2

(5]
§ R QAT B RSB B



WO 2014/158811 PCT/US2014/020299

45/86

G

s

TRAMP (2

3

%

%5%

Fig. 271 — 27K

S ® 8 =7 ° %

KR O S 4 W

CD8E

CD8o




PCT/US2014/020299

WO 2014/158811

46/86

AR (Y
9 O 74
3
To7 -
, =
B
FBAIL IR OF -
Yl &
’ oo %
W
=S s
D0

{rowiny 3B ou) p-y LR AGN (019 Bl Py LR AN

d87 — V8T ‘S

 sheq shu(]
R 2 0@ o
v
0oL =4
3
PO SR o 9 BB MY
g1 23 %l
’ g 2,
:
A
AL gt ai
BOAYOST + S8

di
‘P A0 Jowny WBU O3UE AGN/SEd ﬁ&c

1 ”m; t

p-y1io-nue palu

0 Aegy

f

LRl 1o o yuey b oiul <84
gigelul  /erow/olg el

feli} amisJOWINg



PCT/US2014/020299
47/86

WO 2014/158811

SAR(Y shry} shey

FAERRARG]

EAIAINSE

09 oy OF 0% OoF  OF 09 OF
= I 4
— *S1
H8C — D8C "ol b7 b7 ot »
£ £ Z
z B g
By HOATEY Kis - REAR MPLIEY oY - A AT -
b &’ YANG B %ty b
09 09 2 z.
2 = Z
Lo 3 o3 3
08 2 (G e B
501 "G |
(e Wb p-y L avrAGN (918 BB Py LB+ AN sdbyosi+ 584
shagy . &m@ . .
o w0 9 2 S el
[ g 1 gl i3
Y 0 |
|
1 (i - i “
& P I
i ﬂ m B4 L )
| Gy Y[
_ % |
I m |
Yol _«»_u 09 = Yyl | 13
ot ! z ‘ i
“ g f
bvrrreenill o %
F RN @ | 08 Y “-0 g
PYURAIN T Y O i
Sed “ 0 _
’ i

S



WO 2014/158811 PCT/US2014/020299

48/86
O

>
. |e 5 wmps <
) 549 {: ]
L o {:\?CI;%‘;C B %,é
W
% i %
""""" &3

Y

b pans 200l - p— b e
* x ® » X

Jowin Brsisn

& é%

y)
+ =
£ @ 5 el »
=" o oSlo e &
o £ E - - A
- o I @ of fé‘i |
. o
3 RN <
il N
P N
b
©
o
&
£ £
] -
¥ .l SR
*\R

+ | T
Q2 oo §§i§¥,§= - O
-

X g‘ﬂ =%
----- T | &2 B3

L3 o
e o B o «
> *® 4 =
00 & < e
sowny Sispso



PCT/US2014/020299

WO 2014/158811

49/86

Py LoE sdiyos

T (5‘5"“. T
Ko

@
2 &

o B o0
&, o &t 3
| @ %
] . &

El =

& fook

ACN
84 Q

R mmww
onel mwwﬁ g0

?wﬂ ..m..um sudhyos

H6T — D67 “31d
e adiyns

10

ﬁ
- W) w 3

& § >

s S odl 7
g & e © &
o oo o [0
B o

By

e 001

ones Bai/ue $as

wsﬁsmm m%@mmw ,
o}

mm ﬁmmﬁwm
W C& o EE S
—_——— & O &Ex@m
El @h& TLOIx0CE o o
o . z @mwxm@\
. B ot =
N o0Lx0) 3 Loixgt
£ ;, 0kxC
a4 O o . - 0L =€
s 0bxGL —  HObx¥

FeAAO A+ O0+EAD

e A0+ VU000

ﬁw

g,

bﬂu

oum B

™l e SR
| ] [ ] 1 [ ]
T R
ey A
2 -~ &ﬁ& o.l
ER i} L f§ o
st o [~ s
EE .Dq N ;o
E 3 e o
-y,
s £
& g &5
W
O
24

syao 1o Bairy,

w:ﬁ e mm Ay
r&
ﬁsa Q (Iﬂl

.mm&m
EE

+800+£00

"2

£t
reObxl o

01T

Jonen Brepsy

L, 01 %E



PCT/US2014/020299

WO 2014/158811

50/86

A0€ — VOE 314

5T
.ﬂ\‘..}, w% yy 140 dis
3 )
] %0
sy R OLX DS
o™ [T
7 & | =
- ’ 010l
Y | g .
i Lty “wmwmﬂ
sag[] | 5840
. wwm Ut P "5 St
Beiysagn Beiyauos) +5be1y 30 By Baiy
3 E
10w addioss wﬁw \_m nmoum
00 %y r
@ - 3 ¢
-mvmquw Mh mmmxw
[ o
ey i
o B VE hog
gty ww swm B =
m ©o g OlxE g
0L 5LE £
ER b OLxt 2
MNE o | oix07 )
5840 : . (1%5
.mowxm,m .mawxw

L 01x2

01 b

>

vy £

0120

rBEx L

L 0L

0

07 %

W E ol 7
h OQ W .m,g.x\
0 o ™ .

w %
rw_m.a mmm éx&%sw
5l &
T8 8 oo
B3 m
B s}

ﬁu 2
B, ol
E w

Yy

rereserse s re e e

w.ﬁ.mumgmm

e




aCTLA4 NDV+aCTLA4 NDV+a(TLA4

NDV+a(TLA4

a(TLA4

alTLAS

WO 2014/158811

51/86

LG

+£ G-

g 2wAzuersy

+§g ewAzZURID)

20,4

+ SO

67+

{

LYeonv i

%

%08 Kie7+

%Trony Granzyme B+

08 Granzymae B+

GTronv 0%

+

WLDB OGS

PCT/US2014/020299
[ :-"‘
28
L 5 y
Yy ofEHEso ﬁ
. oo
w3 % 32 - =
& & 8 & & =
’"“ SRR § 9%
)
@ coofo co -
poot &
e o - @::
rany
o &uQP co o R
P P o <= P ol
] ] ] =r [t
~ SHOD B 2%
=
W
s
s |
& = = e
2 U
2 < &
Y= ho o
SHOD §#3 1G
%
e .
o = 5
o B e o W
e Bl g}f;
o oy G b g
T T T L] "
2 8 8 82 & ¢

SR $O %

TLA-4

-
B

isotype

SRR $0 35

Fig. 30G — 301



PCT/US2014/020299

WO 2014/158811

52/86

SHOD FO 9

Yy og e

er' ELRL:

ggl-

PYILE+AGN t-¥1LDe+58d odhiosi+ AQN adKiosi+5gd

+ ANl




PCT/US2014/020299

WO 2014/158811

53/86

WORUoS ]

BT

m

dep

P

L€ "SI

L LYIN-ue

pQ0-fue

8Q0-ue



PCT/US2014/020299

WO 2014/158811

54/86

d7€ — Vi€ s

sheg shuy sheg
0 0r 0 09 o 07 0 o 0
770 0 i 0
£ : g :
5 o os 05 3 05 3 05
m B3 A _ | m B3 A m 3ok JRiiny m B2 UG,
Fouwo i [y we WLy s Wy g oot
: 051 2 051 & 051 8 51
T e o be BOIe e uodep ou e AR E 00t
P L BURAAHY
shrgy e shuy ke sheg) shegy
09 o 07 4 0 o B o 09 0y (7
wu 1 i Q L 1 -m.w . -ﬁu m
i o =4 = of
05 3 05 5 05 3 05 5 05 § 05
, & g 2 g &
#83E JRUAN } m e#} Ui | / M EEH AR , m 884 n M ¢ Mmﬁm“wﬁmm i
012 0513 E 0513 0513 051
A - o0 wmsmmm 00z mmu.,mwmm e wwwmmm oo goysjdap ou oz 3843031 + 584 ot
YL BUBHAY

§ RANRRAY SHRAE SONRIMNG

£

®

§ U SHTES SOUAIFEE



WO 2014/158811

§

55/86

el o *ﬁ
& £ -
o - by
ﬁ 0%
3 R
kg
X
=R = o= &
- {_BEARAE} QKIS SOAREEYY
ey & =R
23 &
< T
3 s ammtse e SO
o ) e
ol
=
S
= —
= o t v v
5 = & R
TN Lo A Al
{ BRI SRS AOMAR Y '
-y L& A
(N B e
=g & R TS
il ha =
Bl L%
oy BEN w3 B
e e ey
{ BESRER) SMEPE S ORBENE
% =
L "’ﬁ
W = g
d § L e
2 &= s
B =
& 5
frase] TN Faeed ¥
T et el
{ JAXERRY SRWEW ACMRECRE
pve
5
o)
&
ks
: Ll

PRAENSES JLHER RS

<
o) <5
=3 £

4
f

H
s

BVl TLA-4[IFNAR

NOV+aCTLA-4 BLIS)

20

=

;»»»»»»»»»»’;%

AW

PCT/US2014/020299

L
=&

S e
= PR
o

~

BN

T T N

S ¥ * L

£

fem

Sumor froe

i

LT

3 =

=R “;:E

> 08 -
=2 T

200,

®

RS
LR
.

e
2
=

{ BEELEEY SNENE SORLINE

Fig. 32C — 32F



WO 2014/158811 PCT/US2014/020299

56/86

B16-F10  NDV-injected tumor  Distant tumor

mock
U NDV




WO 2014/158811 PCT/US2014/020299
' Fmock
CINDV
T ppat T oppLt
CD4+FoxP3- CD4+FoxP3+
Fimock
tiInDV
T ppeLt  pD-L1
CD11c CD11b NK
1.5x10%4 *k 1.5x10% . 8x 103 kK
£ 1 0x10¢ & 4 gx 0% .. £ 10
. = ]
E1.0><1O i E1.0><1O =
5 o Saxiod A
o a . o | e
050%x10% ee 5 0O 5.0x10% s O .
s oo 2% 103
0023 Yo Q TSI
SR & Y
CD8 CD4+FoxP3- CD4+FoxP3+
8x103, e 8x103; TRk K 8x1034 Sk
— 6x103 — 6x103 — 6x10°
L LL T
E E E ]
5 4x103 S 4x10% T 4x10% "
o a Benl e
o ﬂﬂ—!ﬁn o E O KTLE .
2x103 ooget 2x103 ate 2x103{ e°
RSP o 2 TSI
& O & O & O

Fig. 33B



PCT/US2014/020299

WO 2014/158811

58/86

oL ¢l oOF .
m_ iﬂﬁmsm@

AQN/SAd syl

Jour, juey
ya| juepduwl

JoLurg. el
JUBL Jueid

v



PCT/US2014/020299

WO 2014/158811

59/86

ObE — db€ S

sheq sheq sheq sfeq
08 09 0¥ 0Z 0 08 09 O¥ 0Z 0 08 09 0¥ 02 0 08 09 O 0Z 0
—— -0 - EE— -0 - -t -0 - =t H0 |
c c c c
ﬁ os 3 s 3 o 3 o 3
00} 00} = 00} = 00}
D D D D
051 S 051 T 0513 051 3
= = g =
| 002 "o 002 "o 002 e H002 e
| Tad-Bue+AQN | -ad-Bue+sgd BlI+AQN bl+sad 9]
sfeq sfeq sfeq sfeq
08 09 0% 0Z 0 08 09 0% 0Z 0 08 09 0% 0Z 0 08 09 O 02 0
—_—t et - )30 a4 —4—t—t{gt0 10 4
c c \ c c
og 3 los 3 os 3 log 3
00 = 001 % 0L 001
(4] (4] (4] (4]
051 5 0515 0513 051 5
.oomzww .oomrww .oomzw,\,, .oomzww
l-dd-Nue+AQdN |-ad-nue+Sgad BI+AQN Bi+sad



WO 2014/158811 PCT/US2014/020299

60/86

- PBS+anti-PD-1
& NDV+anti-PD-1

O PBS+lg
o+ NDV+Ig

Fig. 34D

Survival
Time

] 1 L 1 O
O O O O O O
O 0O O <

[BAIAINS JUB2ID

O



PCT/US2014/020299

WO 2014/158811

61/86

VS¢€ "Siq

A, i,
% \*

oL €L Ob I
M_ %?nc?um%_
1l

AQN/SEd el

14
Jouny yuey
J8| Juejcwj

P e,
A,
Wil acs 2 a i
7
_ m

!

Joury, yuey
JUBL Juejdw|

v



PCT/US2014/020299

WO 2014/158811

62/86

DSE — 4S€ o1y

sfe( sfeq

08 09 0¥ 0C 0 08 09 0y 0C 0
e 1 L= 5 { =
{ o { o
s 3 os 3
00} = 001 =-
D D
051 3 06} 3
3 3
00¢ _« -00¢ _

| 71-dd-Hue+AdN

sfeq
08 09 O 0C O
Smm— 1
-0
-001
-0G1
-00¢

| 1-ad-Bue+AdN

| 1-dd-Hue+S8d

sfeq

080907 0C O
- ——t—t—tt) 4
[ [
> 05 o
2. 00} =
D D
3 0513
3 3
= 00 _»

1 1-ad-ue+Sgd

sfeq
08 09 0¥ 0Z 0
)
c
s 3
001 =-
D
0513
=
-00¢ _
Bl+AQN
sfeq
08 09 O 0Z 0
L ) o
o
s 3
00} =
D
t 0515
3
-00¢ _»
BI+AQN

sfe(
08 09 0% 0Z 0
) o
{
05 >
00} =
D
051 5
s
-00C _e»
b1+s4ad
sfeq
08 09 OV 0Z 0
e 2
{
s 3
00} =
D
051 3
3
-00¢ _e»



WO 2014/158811 PCT/US2014/020299

63/86

-o- PBS+anti-PD-L1
# NDV+anti-PD-L1

O PBS+lg
o+ NDV+Ig

Fig. 35D

Survival
Time

[BAIAINS JUBDIDd



PCT/US2014/020299
64/86

WO 2014/158811

d9¢€ — V9€ 31

OFS FIUTONURLATCC ST /TR OO SRR IV PR VNS LOVS RIS TNUR ATV Y RROTOR B SIS TS I GRS 1773 RAUUENUR VTt SN SCUNIR RO R nd

RS VRO TO7S T AT UL ST Y70

LA it
LA i)
LA i)
LA )

Leg ¢ Ly ¢ K98 ¢ 0

Sl +¥dD
€0} UO psjes)

£01 798 et L6y

Lottt bl

S|99 A||
€10} UO pajes)

1-0de+AON  |-0de+Sad

+CAXO0H



PCT/US2014/020299

WO 2014/158811

65/86

HIE — D€ "SI

l-ade adAosl
00

c01%x0°G

AON @
Sdd o

Su
Su
GEN]

* HEX X
Su *

-Gl

Baij/gqn Baij/Auoo]

L-ade adAjosi

2

5
B |0Lx0G
mw (8]
= L,0Lx0'L
B
T Lo
AUOD|

Jowny B/s|1@0

=

L-ade adAjosi

o°

L-(de adAjosi
| 1 1 1 | ] O
el &
] .\mvwlﬂ
. -0Z
0] R
o . =8
gror o
@
= @ @
@ -09
N8 w=f
KX
su low
a9 jo Bail,
l-ade odAosi
0.0 L -O L 1L O
U0 Q
O MMW EE o
F0Lx0'G 3 ow s 0L %1
g o B
= (0]
[,0Lx0'L 3 ,01x2
= B
B
L0LxG' ) M L,0LxE
+£0d0

'd

Jowny 6/s)190



PCT/US2014/020299

WO 2014/158811

66/86

VLE "SI

B

+d SwAZuels)

¥

g

A

e

w 45

2

vigi

L-0dB+AON  L-OdB+8dd

! * W

| ”

: 3 :
3
1
| |

£'¢l £ AN 3 8z’

w

£ge

H . H

1 A 47

3 ‘ X

Zse

1-d

de+AAdN  1-dde+sad

Bl+AAN

bl+s4ad

+g swiAzuelsy

+/91M



WO 2014/158811

67/86
RA
n =
+
& om
[b] ~
E | 0
N« oo o | o o0° L 05
% O @]
& -8
3 o P df /%
Cg o o o o o o
X S o o < ~N
o S|199 J0 %
+ ] _‘_n
5 <" 0
)
X C OO%CP O 00 - ©
w i‘ W
g 2t s - 8
>
X Do % "o
o o o o o o
S © © < N
T S|199 JO %
+
m
“E’ —
& L
S i Pod Qo
[ &
O -9
> >
; b3
) ) ) =
E ([q\] ~ ~
°© S[189 JO 9%
't e[z ; -‘_'
© ¥ E
¥ «|* o) o9 B
©
> Cgl O
g Wxﬁi ﬁ@‘! _8
%) >
- OploO O | =
R, oPRP% 3
o o o o o o
S o © < N

S1I89 40 %

PCT/US2014/020299

Fig. 37B



PCT/US2014/020299

WO 2014/158811

68/86

g%

4

V8¢ "Siq

<

G

!

AON/SEd @%M

|
v
fuel e o
(/69 91 Jueidu]

suel ubu o
s(82 919 jueiduy




PCT/US2014/020299

WO 2014/158811

69/86

D8E — d8€ "SI

T
43 M

At

g bagiwy TRk u g

#H2 L

GO B0 G

i PR AR RN P

ACQN

FUPURYE WLV 31457

B B0

w2 L Mﬁﬁw m\ xﬁw\m

L

L LR

SO HAL

1

2
“EY

3L

oy uey by



WO 2014/158811 PCT/US2014/020299

70/86

e
K, :n:
L

!
PR

@

2600+
16004
10600+

500-

&
Lt
e
(&
‘E
&=
By
e
&3
-

Fig. 39A — 39B

F

W p
S

o o
\\\\\\\\\\\\%ﬂt\ .... .... S i it it

N \\\\\\\\\\\\\\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\ﬁ-'\\\\f\\ \\
S

e B

[ B o~

&= = ;35?
=



WO 2014/158811

Loy of titer

Fraction of ool surwlving

0.2

PCT/US2014/020299

71/86

- W MO0 0

0.0

&

Time

Fig. 39C — 39D

= MOV MICOSE MO
s WOV ICOSE MO

2N

2
R

o NDV-WT MOI002
= NDV-miCOSL M

oo



PCT/US2014/020299

WO 2014/158811

72/86

sheq
Ggorogoeal

£
N

Wy
P
(o) 82is 4

S &
€3
Y

1SOOFAGN

sheq

050y GE 0z 0} O

1SODIFAGN

q40¥ — VO "SI

05 oy mm QN mm m_

LM-ACHN

050y 0E0Z 0L O

x

JZIS JowWn

P
LS
L0
{@w

£
&
R

o

0§07 0£ 0Z 0L O

sheey

854
~ $EHAATTS
DL

sad ©

sAe(l

05 0r0E0Z 0} O




. IEALAINRS JUSDIed

Right tumors

Survival

WO 2014/158811

X
e
R R R

T

e —
TR
R

73/86

;. SRR
DR
SRR

Y X
R
wrrmrrrrEEr:

SOLOEOELELEEOE L LELITL:

reg of CD4

R
T
S

D45+ CD3+ CDE+ Teony Treg

»

4 R
2

S
s
&

§\\“\-:‘_\\; o s}

% N

Sewnead ¥ Ll
N & S
o ‘} e

]
]

,
7
2,

A L
3

L st e e o

p

&

PCT/US2014/020299

Fig. 40C — 40F

A

R

E R
RN

SRR
N
R

SR

CD3+ CD8+ Teony Treg

T
gmiﬁ’%ﬂ“

O

e

x
L
S

1

6 ISl

B0



PCT/US2014/020299

WO 2014/158811

74/86

7

o
Jouing ybu ol AQN

il Aponue

SHd

VI "Siq

Al

b

!

OWIN yUBE 0w yuey

yajueduy b ey

iy




PCT/US2014/020299

WO 2014/158811

75/86

sfhumms aye sheg

b’

o
& &

A N

m“ U @mm shary
% & &

% @

DIy —dIp Sul

sBusipus Jeye shr)

ﬂu.&

5

F¢ e

RS ﬁ% shegy
T? ,Mw.w ﬁm& \\.‘ \\m..v Q

ol Jaye $heg
F¢egd

5

"t

wm%mwﬁ “&Mw &mm

.......... cosgrbespraghasgrtd’ b} o
3 “‘4 n M mid - P ,(l\w
00 o b e T A #
31 SRy “ 0oy 4 g b B3 aE by 5 3R A b 5 B A tha
Gl .4 ®, A Y £ U %, g 2
% B ™ 5 5 %
] % a% % % ¥ooloo®
3 2 Z Z 2 Z
LVEry n& 3 n& ) w& £ w« 3 p
N G R g HE FE K %
hd s L Lt et et
i} i i i) £l

PYILOE B0 m,mx LR+ 1A mmw YL+ 354 SRS« TBOAGH A%+ 10, mmm #iAet + 584

FOUING YURl U7

%mmmmﬁ Ewm 2480

m&wmﬁ e she 5
PP éa

%&Q@a

#Busieus eye sheg
% 7
%%%%%a §

#Busips wye 5480
@@ﬁﬁ%

&m%wmmﬁ sy sher wmmmm ﬁ hm% imm
Fd P& ‘&

7% 3 ._ i 3 i i £ ~
{1 .m g i
D7 s o L7 o Ay
UL & o m,m Wi m g mm
3 a5 v
7 % 7 Z 2
92 S0 Lo 5 e o Ny % B S wnp i Ly 5 vl Sy Ly % s s
Gtk 2 Y8R 2 U 2 %l AN 2 %%
ringy i . ity 2
1125 o g5 gl 5
ey 2y fre £
5 g :
4 b o
e 0L K £ LA P o
% b S Ve P Y
S g Al g
L 53
A G

SBOMAIE  Ble AN Bt + 584

sowng yuny by



PCT/US2014/020299
76/86

WO 2014/158811

z
uﬂhs . = s -
HE2PEE iy B
‘ .\\.\N” £ \\&\N \\\ \\ .
CmTeRE . 2TE

20
100

SRR
S S
¥
e
8l

e

\\\\\\\\\\\&IIIIIIIIIIIIIIII

» \\\\

BN

3

7
w
Z
b

i

“
\\ \\\\\\ \\\\\\\\\\\\\\ \\\\\\\\

Days after re-ch

IBALAINS JUDDI0 i e e
TEALAINS WIBDID ]

Fig. 41D — 41E



PCT/US2014/020299

WO 2014/158811

77/86

di Apo

44 AR |

que pefuy

Jouiny 16U Ojul AGN/S8d P8l

ﬂ

LY el

yel e wbu puedugy

_,

Jouwn] yusy

\/



PCT/US2014/020299
78/86

WO 2014/158811

Oy —div "SI
shumsys ol sheg shuaysys yeod shen shuasy ot shen shusmis ol shen sy od shen

o i

i

B oW

B o

T "MW RRRRRR WARPRRRr. SR, SUVSOSSIIRY IEUUSITTNNE SRRRRRRRT SRR SOVSTUOTsPre WOOTeeRPPPs: 7
Y P

e o LA & - o 7 ¢ 2
2 g 2 | 3 3 =
. 5 s e B e B / o B e B w1 e
e Sl Ty = s oy 5 s P 4 s - % 2 p x s HOR A
Wi (A 2w 2wy @ 2w f 4
o 5 ey & 4 4 .
i 2 2 i i _ 2 “ s
" an - - bl hod
3 g { 2 3 ] Z z
.- 3 2 - - o 5
0 % E o wd ] o d e %

gl i gl : gl gtiis

PR BOUALN Y iLoRgEd B TB00FACH B

M0 YUY 487 m
sBuaieys 1800 552 sfuaym end shen shusrg mod sheg aluapys ot shey abuseun o oA dhusgen pod shen
A W@ w ® b U ol cd

<&

vl

s : g

P + AN PYILIR 58 Bie ]

orv s Birai fi+ 584

.7 3_‘ _ ; 07 ;
o {1 o Z Wz Z
v soum iy 2wy s / [ by B sayiou | ¥ st § [ Moy § em e © sug oy g
4 , 3 i % 5 4
7 L7y % % Lo R %
e 2 11 z - 110 -
] | e 5
! b i poe] b+ po] ped
) Lo 0w W W
i FE N w % | o3 % 08 % %
I \ M
%

YR+ BOIADY

sy YR 1B



WO 2014/158811 PCT/US2014/020299

79/86

PIIIITY
Y

®
804

4

%
%
%
7

p— o
P _ ..._‘“.'{“r{( & e S g
-
L
5 . e
i o
sy s v

Porcernt survival

Porcent survival

fed
=

0 20 60 80 100
Days after re-challenge

Fig. 42D — 42F



MKL. 1

L.

Ch4kn

WO 2014/158811

w ® o »&In e - _%.W
X *% -\{:‘_Q;,W
&5 "‘?('}
oo S
o A
» x
(1] =¥
s3any Sropeos
o I8
@ 8 o8t
- = = <
e o2,
- e PPl o 7T,
. - NN
0 N RICe] 3
L7,
r T ~ ~ . Y
o & &y "B o
= s R g
= L kS Fd
ha s L] [} A aad
souang Srepeoy
&
" » ®
x| e
Ea
*
w
[ e
& &
hoansl hoansl
o .l
& <
aonang Bispes
",‘\}‘
}
=T
i
.}.w
Y

D45+

CD45+

80/86

PCT/US2014/020299

=
<E
weed
i"“‘
€2
B - |z s o8 sﬁ&%-_}&
~ x| = )
m £y m'v’" O,«?
%3\ ti - -« Ay ¥
S - o«
i
E-; o 3
AR . e,
=3 -:f a:f‘% E&J E% ,}3‘:, = @"?Q@@f;
=) 2] -3 iy 2
o . WEERD 3
E el HBQ 32 %
ok ® & Slovess L
- o 8 oS
W S ok 2 '*«::ff\?h
2 Fe T
3 b B g 2
I Y X
£ ey
(o] 3
& =
=Ll
[~ )
e o)
3 =
® >
<= 3
Y] o
sowumy Bispeog
~
N
=T B ® ‘
rﬁ . W o % @\‘! l&w ,Z,
o I . "
S oSl s s sondES e
i< % “CZ;' S
&
& %
& =2
o
Paae)
b aad
=
LQ
Nk = Sof
4 3
e
]
L]
-
ey
L]
L)
Fon Pt s
% P %
o P -
Hoaesny Saspes
TR S T
kS . g [®)
3 ;@ " Loy N,
- o ‘?@
o3 N
E‘g i
" By
o~ -
o ke
& o

Ay Saapaany

FLA-4

aCt

A
4

isotype

&4
e

alTiA-4

g
i

-

ol

Fig. 43A — 43F



WO 2014/158811 PCT/US2014/020299
81/86
R R ) RN Y o
2 N L G@ e\ﬁ N Y @{3 3
of 'l WS G, 0 BE T Ss LA
2 agt ]y 7 T, 1 o B, G 0
= 208 5 B RN AL | o 1%
5 Nad & R
s b ¥ &y @ ’% O Loog N
& Sh, 18 & &, |8
& i, w0 W ¢, e =
& 2 e |G AR b
<4 = &1‘9 ¥ = {? -4 = % A “;" ?O i
j— R ji %@@4‘?»‘& < 33 < "@@ f% A P
R : - — %
& @ % F N %‘ % g 8 Si} G
SHE2 JO % = BUID §O 7Y
b -, 5
. ! ! <
dowl {:} e
& ~ d B2 =
& SHE . e 10
g X ¥ - '@*MFC)@;"‘ B
0 £ R
Q r N oy a4
3 & L3 Chn Ny
S & & ROA T
% e 1T
R < ﬁi G -\%;7@ Q@F @
STE TS TG 6 o
E:“‘ jred ©r <¥ bt

BHAO O %,

BYS0 40 %

Fig. 43G — 43J

T
\ S »
&8 gg&%g < o+ . S w ‘QI '3
8 ¢ 4 i s “
8 §§@ L e ‘:«}: R

L3 * |

Lt

028 [Trey ratic

Yo D4eft Grarzyme B

&0
gty
0

g i s o S} g% st :&\ % g} «
. <
Bl s eal ¥ o0 [F B =
L ‘*@ e o &
g &
fw
& yooQ @
5 & 0w &
3 , S 0 &
L3 T, S, 10 {,g B L]
STE TS & o %% &
<¥ [ [ =

tHeY



PCT/US2014/020299

WO 2014/158811

82/86

b “S1q

L H-AQN
S1-T-AdN

¢ T-AGN
1SODIFAAN
4-MO882A0E-ACN
10PAO-NH-AAN
1dgL-P-NH-AQN
T0PXO-NH-AGN
THLIO-NH-AAN

—

0L2-1 AJI582dD®

F55-104 4

4-82d0®

o0e-v01 '18d -

0S-I1 NH | "THd1-9-NH

092-L% 10340

0S-1 NH T0v{dJ-NH

861-67 10¥X0

0S-1 NH T0¥PX0-NH

€L1-€F TH.LID

04-1 NH TdLID-NH

{ee) 13u9y
UTEWIOP JeM{[a0RIixy]

(ee] y1due| miewop

SURJYIMMUBUR I+ ISR Qbu\m 3

U0

1S00I ‘Aps-gzaoe [FET

707Aa0 189L-¥ 10¥XO THLID




PCT/US2014/020299

WO 2014/158811

83/86

FAa]

L1

10Pd0"NH

vsr

Su

14adl-NH

TOPXONH

34082008 TellOrNH



WO 2014/158811 PCT/US2014/020299

84/86

__Primer locations
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