


















































































F 

G H 

CD38low                      PD-L1low CD38low                      PD-L1high 

CD38high                     PD-L1low CD38high                      PD-L1high 

C D 3 8
l o w

P D -L 1
l o w

C D 3 8
l o w

P D -L 1
h igh

C D 3 8
h igh

P D -L 1
l o w

C D 3 8
h igh

P D -L 1
h igh

T o t a l= 2 0 9

20.1% 

56.5% 

16.7% 

6.7% 

(TMA3) 

C
D

38
 m

R
N

A
 e

xp
re

ss
io

n 

Figure 4. continued 

Research. 
on September 19, 2019. © 2018 American Association for Cancercancerdiscovery.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on July 16, 2018; DOI: 10.1158/2159-8290.CD-17-1033 



344SQ tumor 
A B Control anti-PD-L1 

anti-CD38 Combination 

LLC-JSP tumor C 

0 1 2 3 4 5 6

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

4 0 0 0

8 0 0 0

1 2 0 0 0

W e e k

T
u

m
o

r
 v

o
lu

m
e

 (
m

m
3

)

C o n tro l

a n t i-P D -L 1

R h e in

a n t i-P D -L 1  +  R h e in

D LLC-JSP tumor PD-L1KOCD38high 531LN3 tumor 

C o n tr o l R h e in

0

5 0 0

1 0 0 0

1 5 0 0

2 0 0 0

2 5 0 0

T
u

m
o

r
 m

a
s

s
 (

m
g

)

p  =  0 .0 0 0 3

E 

C
o

n
tr

o
l

a
n

t i
-P

D
-L

1

a
n

ti
-C

D
3
8

C
o

m
b

in
a
t i

o
n

0

5

1 0

1 5

2 0

2 5

%
 o

f 
C

D
8

+
 T

 c
e

ll
s

ns

*

* * * *

* * * *

* * * *

C
o

n
tr

o
l

a
n

t i
-P

D
-L

1

a
n

ti
-C

D
3
8

C
o

m
b

in
a
t i

o
n

0

5

1 0

1 5

%
 o

f 
C

D
4

+
IC

O
S

+
 T

 c
e

ll
s

ns

*

* * *

* *

* * * *

F 

C
o

n
t r

o
l

a
n

t i
- P

D
- L

1

a
n

t i
- C

D
3

8

C
o

m
b

i n
a

t i
o

n

0

1 0 0 0

2 0 0 0

3 0 0 0

4 0 0 0

T
u

m
o

r
 m

a
s

s
 (

m
g

) p  =  0 . 9 9 8 3

p  =  0 . 0 4 4 9

p  <  0 . 0 0 0 1

p  =  0 . 0 0 5 4

C
o

n
t r

o
l

a
n

t i
- P

D
- L

1

a
n

t i
- C

D
3

8

C
o

m
b

i n
a

t i
o

n

- 2

0

2

4

6

8

L
u

n
g

 
m

e
t

s

p  =  0 . 7 1 7 7

p  =  0 . 2 6 3 6

p  =  0 . 0 3 7 2

p  =  0 . 0 4 8 7

C
o

n
t r

o
l

a
n

t i
- P

D
- L

1

a
n

t i
- C

D
3

8

C
o

m
b

i n
a

t i
o

n

0

2 0

4 0

6 0

8 0

%
 o

f
 C

D
4

4
h

ig
h

C
D

6
2

L
lo

w
 i

n
 C

D
8

+
 T

 c
e

ll
s

n s

* * * *

* * * *

* *

* * * *

C
o

n
t r

o
l

a
n

t i
- P

D
- L

1

a
n

t i
- C

D
3

8

C
o

m
b

i n
a

t i
o

n

0

2 0

4 0

6 0

%
 o

f
 P

D
-
1

+
T

I
M

3
+

 i
n

 C
D

8
+

 T
 c

e
ll

s

n s

* * * *

* * * *

* *

* *

C
o

n
t r

o
l

a
n

t i
- P

D
- L

1

a
n

t i
- C

D
3

8

C
o

m
b

i n
a

t i
o

n

0

5

1 0

1 5

2 0

%
 o

f
 T

r
e

g
s

 i
n

 C
D

4
+

 T
 c

e
ll

s * *

* * * *

* * * *

*

* * *

C
o

n
t r

o
l

a
n

t i
- P

D
- L

1

a
n

t i
- C

D
3

8

C
o

m
b

i n
a

t i
o

n

0

1 0

2 0

3 0

4 0

5 0

%
 o

f
 M

D
S

C
s

 i
n

 C
D

4
5

+
 c

e
ll

s *

* * * *

* * * *

* *

* * * *

Figure 5. 

Research. 
on September 19, 2019. © 2018 American Association for Cancercancerdiscovery.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on July 16, 2018; DOI: 10.1158/2159-8290.CD-17-1033 

http://cancerdiscovery.aacrjournals.org/


3 4 4 S Q L L C - J S P  3 0 7 P

0

2 0 0

4 0 0

6 0 0

8 0 0

1 0 0 0

C
D

3
8

 r
e

l
a

t
iv

e
 m

R
N

A
 l

e
v

e
l

CD38 

β-actin 

344SQ LLC-JSP 307P 

CD38 

G H 

0 1 2 3 4 5 6 7 8 9 1 0

0

1 0 0

2 0 0

3 0 0

4 0 0

5 0 0

5 0 0
1 0 0 0
1 5 0 0
2 0 0 0

2 5 0 0
3 0 0 0
3 5 0 0

4 0 0 0

W e e k

3
4

4
S

Q
 t

u
m

o
r
 (

m
m

3
) C o n tro l

a n t i-P D -L 1

a n ti-P D -L 1  a n d  th e n  a n t i-C D 3 8

anti-CD38 

I 

0 1 2 3 4 5 6 7 8

0

1 0 0 0

2 0 0 0

3 0 0 0

4 0 0 0

W e e k s

3
4

4
S

Q
 t

u
m

o
r

 v
o

lu
m

e
 (

m
m

3
)

C o n t r o l

A 2 R  a n t a

a n t i - P D - L 1

C o m b in a t io n

0 1 2 3 4 5 6 7

0

1 0 0 0

2 0 0 0

3 0 0 0

4 0 0 0

5 0 0 0

6 0 0 0

7 0 0 0

W e e k s

L
L

C
-
J

S
P

 t
u

m
o

r
 v

o
lu

m
e

 (
m

m
3

)

C o n t r o l

A 2 R  a n t a

a n t i - P D - L 1

C o m b in a t io n

J 

0 1 2 3 4 5 6 7 8

0

2 0 0

4 0 0

6 0 0

2 0 0 0

4 0 0 0

6 0 0 0

W e e k

L
L

C
-J

S
P

 t
u

m
o

r
 (

m
m

3
)

C o n tro l

a n t i-P D -L 1

a n ti-P D -L 1  a n d  th e n  a n t i-C D 3 8

anti-CD38 

0 1 2 3 4 5 6 7 8 9

0

2 0

4 0

6 0

8 0

1 0 0

3 0 0

6 0 0

9 0 0

1 2 0 0

1 5 0 0

1 8 0 0

2 1 0 0

W e e k3
0

7
P

 
t

u
m

o
r

 
v

o
l
u

m
e

 
(

m
m

3
)

I g G  c o n t r o l

a n t i - P D - 1

0 1 2 3 4 5 6 7 8

0

5 0

1 0 0

1 5 0

2 0 0

5 0 0

1 0 0 0

1 5 0 0

W e e k3
0

7
P

 
t

u
m

o
r

 
v

o
l
u

m
e

 
(

m
m

3
)

I g G  c o n t r o l

a n t i - P D - L 1

K 

Figure 5. continued 

Research. 
on September 19, 2019. © 2018 American Association for Cancercancerdiscovery.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on July 16, 2018; DOI: 10.1158/2159-8290.CD-17-1033 

http://cancerdiscovery.aacrjournals.org/


 Published OnlineFirst July 16, 2018.Cancer Discov 
  
Limo Chen, Lixia Diao, Yongbin Yang, et al. 
  
cell escape from PD-1/PD-L1 blockade
CD38-mediated immunosuppression as a mechanism of tumor

  
Updated version

  
 10.1158/2159-8290.CD-17-1033doi:

Access the most recent version of this article at:

  
Material

Supplementary

  
 http://cancerdiscovery.aacrjournals.org/content/suppl/2018/07/14/2159-8290.CD-17-1033.DC1

Access the most recent supplemental material at:

  
Manuscript

Author
edited. 
Author manuscripts have been peer reviewed and accepted for publication but have not yet been

  
  

  
  

  
  

  
E-mail alerts  related to this article or journal.Sign up to receive free email-alerts

  
Subscriptions

Reprints and 

  
.pubs@aacr.orgDepartment at

To order reprints of this article or to subscribe to the journal, contact the AACR Publications

  
Permissions

  
Rightslink site. 
Click on "Request Permissions" which will take you to the Copyright Clearance Center's (CCC)

.http://cancerdiscovery.aacrjournals.org/content/early/2018/07/14/2159-8290.CD-17-1033
To request permission to re-use all or part of this article, use this link

Research. 
on September 19, 2019. © 2018 American Association for Cancercancerdiscovery.aacrjournals.org Downloaded from 

Author manuscripts have been peer reviewed and accepted for publication but have not yet been edited. 
Author Manuscript Published OnlineFirst on July 16, 2018; DOI: 10.1158/2159-8290.CD-17-1033 

http://cancerdiscovery.aacrjournals.org/lookup/doi/10.1158/2159-8290.CD-17-1033
http://cancerdiscovery.aacrjournals.org/content/suppl/2018/07/14/2159-8290.CD-17-1033.DC1
http://cancerdiscovery.aacrjournals.org/cgi/alerts
mailto:pubs@aacr.org
http://cancerdiscovery.aacrjournals.org/content/early/2018/07/14/2159-8290.CD-17-1033
http://cancerdiscovery.aacrjournals.org/

