
Figure S1. Distribution of PBRM1 expression according to PBRM1 mutational status. PBRM1, polybromo 1; wt, wild‑type.
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Table SII. PBRM1 expression by IHC according to PBRM1 mutational status.

PBRM1 expression by IHC PBRM1 wild‑type (n=36) PBRM1 mutated (n=9)

Intensity, median (interquartile range) 1.0 (1.0‑1.0) 1.0 (1.0‑1.0)
Percentage, median (interquartile range) 100.0 (85.0‑100.0) 50.0 (30.0‑50.0)
Continuous scorea, median (interquartile range) 100.0 (85.0‑100.0) 50.0 (30.0‑50.0)
Qualitative score by IHCb

  Negative staining, % (n) 16.7 (6) 88.9 (8)
  Positive staining, % (n) 83.3 (30) 11.1 (1)

aScore was calculated as the product between intensity and percentage; bqualitative score was derived from continuous score using a cut‑off of 
50% where negative staining was ≤50% and positive staining was >50%. In terms of PBRM1 mutation, 57.1% (8/14) mutations were observed 
in PBRM1‑negative tumors compared with 3.2% (1/31) in PBRM1‑positive tumors. IHC, immunohistochemistry; PBRM1, polybromo 1.
 



Table SIII. Association between PBRM1 mutational status and pathological data according to VHL‑associated and sporadic 
ccRCC series.

A, Tumor stage

 VHL‑ccRCC, % (n) Sporadic ccRCC, % (n) Overall, % (n)
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
PBRM1 mutational status Low High P‑value Low High P‑value Low High P‑value

Wild‑type 75.0 (15) 25.0 (5) P=0.03 56.3 (9) 43.8 (7) P=0.16 66.7 (24) 33.3 (12) P<0.01
Mutated 0.0 (0) 100.0 (3)  16.7 (1) 83.3 (5)  11.1 (1) 88.9 (8) 

B, ISUP grade

 VHL‑ccRCC, % (n) Sporadic ccRCC, % (n) Overall, % (n)
 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑ ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
PBRM1 mutational status Low High P‑value Low High P‑value Low High P‑value

Wild‑type 55.0 (11) 45.0 (9) P=0.22 43.8 (7) 56.3 (9) P=0.64 50.0 (18) 50.0 (18) P=1.00
Mutated 0.0 (0) 100.0 (3)  66.7 (4) 33.3 (2)  44.4 (4) 55.6 (5) 

P‑values were obtained by comparing PBRM1 wild‑type with PBRM1 mutated results. P=0.005 was obtained after controlling for series 
(VHL and sporadic ccRCC; Cochran‑Mantel‑Haenszel) in the tumor grade assessment. P=0.75 was obtained after controlling for series (VHL 
and sporadic ccRCC; Cochran‑Mantel‑Haenszel) in the ISUP grade assessment. PBRM1, polybromo 1; VHL, Von Hippel‑Lindau; ccRCC, 
clear‑cell renal cell carcinoma; ISUP, International Society of Urological Pathology.
 



Ta
bl

e 
SI

V.
 D

is
tri

bu
tio

n 
of

 H
IF

 su
bt

yp
es

 a
cc

or
di

ng
 to

 P
BR

M
1 

m
ut

at
io

na
l s

ta
tu

s i
n 

V
H

L‑
as

so
ci

at
ed

 a
nd

 sp
or

ad
ic

 c
cR

C
C

 se
rie

s.

A
, V

H
L‑

cc
R

C
C

 

 
 

P‑
va

lu
es

 
H

IF
 su

bt
yp

es
 

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑
 

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑ 
PB

R
M

1 
vs

. a
ll 

PB
R

M
1 

vs
. H

IF
1+ 

PB
R

M
1 

vs
. H

IF
2+  

PB
RM

1 
m

ut
at

io
na

l s
ta

tu
s 

D
ou

bl
e 

N
eg

at
iv

e,
 %

 (n
) 

H
IF

1+ , %
 (n

) 
H

IF
1+ /H

IF
2+ , %

 (n
) 

H
IF

2+ , %
 (n

) 
H

IF
 st

ai
ni

ng
 

an
d 

H
IF

1+ /H
IF

2+ 
an

d 
H

IF
1+ /H

IF
2+

W
ild

‑ty
pe

 (n
=2

0)
 

0.
0 

(0
) 

50
.0

 (1
0)

 
35

.0
 (7

) 
15

.0
 (3

) 
P=

1.
00

 
P=

1.
00

 
P=

1.
00

M
ut

at
ed

 (n
=3

) 
0.

0 
(0

) 
66

.7
 (2

) 
33

.3
 (1

) 
0.

0 
(0

) 
 

 
A

ll 
(n

=2
3)

a 
0.

0 
(0

) 
52

.2
 (1

2)
 

34
.8

 (8
) 

13
.0

 (3
) 

 
 

B
, S

po
ra

di
c 

cc
R

C
C

 
 

P‑
va

lu
es

 
H

IF
 su

bt
yp

es
 

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑
 

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑ 
PB

R
M

1 
vs

. a
ll 

PB
R

M
1 

vs
. H

IF
1+   

PB
R

M
1 

vs
. H

IF
2+  

PB
RM

1 
m

ut
at

io
na

l s
ta

tu
s 

D
ou

bl
e 

N
eg

at
iv

e,
 %

 (n
) 

H
IF

1+ , %
 (n

) 
H

IF
1+ /H

IF
2+ , %

 (n
) 

H
IF

2+ , %
 (n

) 
H

IF
 st

ai
ni

ng
 

an
d 

H
IF

1+ /H
IF

2+ 
an

d 
H

IF
1+ /H

IF
2+

W
ild

‑ty
pe

 (n
=1

6)
 

0.
0 

(0
) 

37
.5

 (6
) 

18
.8

 (3
) 

43
.8

 (7
) 

P=
0.

34
 

P=
0.

40
 

P=
0.

20
M

ut
at

ed
 (n

=6
) 

16
.7

 (1
) 

50
.0

 (3
) 

0.
0 

(0
) 

33
.3

 (2
) 

 
 

A
ll 

(n
=2

2)
a 

4.
6 

(1
) 

40
.9

 (9
) 

13
.6

 (3
) 

40
.9

 (9
) 

 
 

C
, O

ve
ra

ll

 
 

P‑
va

lu
es

 
H

IF
 su

bt
yp

es
 

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑
 

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑‑
‑‑‑‑

‑‑‑ 
PB

R
M

1 
vs

. a
ll 

PB
R

M
1 

vs
. H

IF
1+ 

PB
R

M
1 

vs
. H

IF
2+

PB
RM

1 
m

ut
at

io
na

l s
ta

tu
s 

D
ou

bl
e 

N
eg

at
iv

e,
 %

 (n
) 

H
IF

1+ , %
 (n

) 
H

IF
1+ /H

IF
2+ , %

 (n
) 

H
IF

2+ , %
 (n

) 
H

IF
 st

ai
ni

ng
 

an
d 

H
IF

1+ /H
IF

2+ 
an

d 
H

IF
1+ /H

IF
2+

W
ild

‑ty
pe

 (n
=3

6)
 

0.
0 

(0
) 

44
.4

 (1
6)

 
27

.8
 (1

0)
 

27
.8

 (1
0)

 
P=

0.
28

 
P=

0.
27

 
P=

0.
14

M
ut

at
ed

 (n
=9

) 
11

.1
 (1

) 
55

.6
 (5

) 
11

.1
 (1

) 
22

.2
 (2

) 
 

 
A

ll 
(n

=4
5)

 
2.

0 
(1

) 
47

.0
 (2

1)
 

24
.0

 (1
1)

 
27

.0
 (1

2)

P‑
va

lu
es

 w
er

e 
ob

ta
in

ed
 b

y 
co

m
pa

rin
g 

H
IF

 su
bt

yp
es

 w
ith

 P
B

R
M

1 
m

ut
at

io
na

l s
ta

tu
s. 

P=
0.

29
 w

as
 o

bt
ai

ne
d 

af
te

r c
on

tro
lli

ng
 fo

r s
er

ie
s (

V
H

L 
an

d 
sp

or
ad

ic
 c

cR
C

C
; C

oc
hr

an
‑M

an
te

l‑H
ae

ns
ze

l) 
in

 th
e 

ov
er

al
l g

ro
up

. 
W

he
n 

re
gr

ou
pi

ng
 H

IF
1+  w

ith
 H

IF
1+ /H

IF
2+ , P

=0
.2

4 
w

as
 o

bt
ai

ne
d,

 w
hi

ch
 w

as
 n

ot
 si

gn
ifi

ca
nt

. W
he

n 
re

gr
ou

pi
ng

 H
IF

2+  w
ith

 H
IF

1+ /H
IF

2+ , P
=0

.1
6 

w
as

 o
bt

ai
ne

d,
 w

hi
ch

 w
as

 n
ot

 si
gn

ifi
ca

nt
. a P‑

va
lu

e 
co

m
pa

rin
g 

H
IF

 
di

st
rib

ut
io

n 
be

tw
ee

n 
V

H
L‑

cc
R

C
C

 a
nd

 sp
or

ad
ic

 c
cR

C
C

 w
as

 0
.0

6.
 P

B
R

M
1,

 p
ol

yb
ro

m
o 

1;
 V

H
L,

 V
on

 H
ip

pe
l‑L

in
da

u;
 c

cR
C

C
, c

le
ar

‑c
el

l r
en

al
 c

el
l c

ar
ci

no
m

a;
 H

IF
, h

yp
ox

ia
 in

du
ci

bl
e 

fa
ct

or
.


