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Figure S1. Timelines of patient diagnosis, surgeries, and other treatment.



Figure S2.
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Figure S2: Semi-quantitative analysis of stromal abundance captured 3 levels
(low, moderate or high) of stromal presence within tumors with little inflammatory
response.



Figure S3.

A

PT1P1CCF

PT1P2CCF

PTLVTT CCF

04

0.2

0.0

10

08

06

04

00

1.0

08

06

04

02

00

T T T T T
0.0 0.2 04 06 08 10
PT1P1trunk CCF

:

]

1

:

)

T ! T

0.0 0.2 0.4 06 08 10
PT1P1CCF

i i

! N

i L)

! &

T T T T

0.0 02 04 06 08 10
PT1P2CCF

PT1P2CCF

PT1VTT CCF

PT1LUCCF

1.0

08

06

04

02

00

10

08

06

04

02

00

2
i
T T T
0.0 0.2 04 0.6 08 10
PT1P2trunk CCF

I ‘ﬁ.%‘ :

! 5

T T T T T T
0.0 02 04 0.6 0.8 10

PT1PL1CCF

H

T T T T
0.0 0.2 04 06 08 10

PT1P2CCF

PT1VTT CCF

PT1LUCCF

PT1LUCCF

1.0

08

06

04

02

00

0.0 02 04 06 08 10
PTLIVTT trunk CCF
H
1
i i T T i
0.0 02 04 06 08 10
PT1P1CCF
5
T 1 T
0.0 0.2 04 06 08 10
PTLVTT CCF

PT1LUCCF

10

08

0.6

04

0.2

0.0

N
I

T T T
02 04 06

PTLLU trunk CCF

PT1

00 0 » > >

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

VHL del 2
4q, 14q, 5q

KDM5C Q199*
PTEN R130*

N\

P1

GL

VHL del + ms
SETD2

3p

a
100
o) VTT

/ P2

KDM5C splice 20
PTEN F104V

4q, 14q

LU



Figure S3.

D

S ® @ ¥ 4 9 9 @ © ¥ 4 9 9 ®@ © I 4 9 O @ © T o 9

000000000000000000000000

douajenald Jen|j@d

VTT

Ln_rm_ O -H N M <
(9]
3
St
o © rw < ~ m
— o o o o o
9duajenald Jein|ad

P2

P1

LU

Cluster



Figure S4.

PT2P1CCF

10

08

06

04

02

0.0

e
o
l 3 o | I 4
1 S
@
k3
t -
. s}
o o
B &
&
. ~
3 & o<
. S
o
S
o
S
T T T T T T T T T T
0.0 0.2 04 06 08 10 0.0 02 04 0.6 0.8 10
PT2P1trunk CCF PT2P2trunk CCF

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

00 0 » > >

PT2P3CCF

1.0

08

06

04

02

0.0

PT2P1CCF

PT2P1CCF

o e e
S S 3
i i @ | @ | @ |
' 3 3 3
&
'
k3
: w oo | v oo | < |
4, s ° 8 ° o ]
: £ g 3 i
: s 5 . i .
i £l Eos & s
53} & 3 S
: . '
i : R
S t S S i
X .4
° ° °
3 3 3
T T T T T T T T T T T T T T T T T
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
PT2P3trunk CCF PT2VTTL trunk CCF PT2VTT2trunk CCF PT2LU trunk CCF
B S S A
3 3 3
© @ i N @
3 3 e 3
. :
© © - - ) w Qe
w3 L 3 5 3
3 3 . .. =
& e ‘. E
~ ~ N s
- gt . [
S S & 33
i
~ ~ o~ i
S S S
= et =3 e+ b= —
3 3 3
T T T T T T T T T T T T
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
PT2PLCCF PT2P1CCF PT2PLCCF
o °
3 3
@ @
E 3
P ©
G S S,
3 : .
5 = .
AR — .
& 3 S
. '
* ]
™~ ° . ~
S H .. . . .. <
| B e P ]
2 4 S 2 . w— o
3 3
T I i T T T T
00 02 04 086 08 10 00 02 04 06 08 10




Figure S4.

PT2P3CCF

PT2VTTLCCF

PT2VTT2CCF

10

08

06

04

02

0.0

10

0.8

0.6

04

0.2

0.0

FdgiaRal) |

T T T T
00 0.2 0.4 06 08 10
PT2P2CCF

sEsiprie S anaiie

T ! T .

00 02 04 06 08 10
PT2P3CCF

[ L

T : T T T

00 0.2 0.4 06 08 10

PT2VTT1CCF

PT2VTT1CCF

PT2VTT2CCF

PT2LU CCF

08

06

04

02

00

10

08

0.6

04

0.2

0.0

S
T T T T
00 02 04 06 08 10
PT2P2CCF

i POCRPRVECR R

T T T T

00 02 04 06 08 10
PT2P3CCF

i

'

| ,..»‘% B

T T T T

00 02 04 06 08 10
PT2VTTLCCF

PT2VTT2CCF

PT2LU CCF

PT2LU CCF

10

08

06

04

02

0.0

10

08

0.6

04

0.2

0.0

4

| E

T T T T T

0.0 02 04 0.6 0.8 10
PT2P2CCF

i
NG

T T T T T

0.0 02 04 06 08 10
PT2P3CCF

i

'

| f::

T T T T T

00 02 04 0.6 08 10
PT2VTT2CCF

PT2LU CCF

T T T T
0.0 0.2 04 06

PT2P2CCF

PT2

GL

ARID1A Q1512* clonal exp.

\ E .
ARID1A R1276%*

(sub Q1512%)

LU

VTT1

100

100) VT2

|—P3
VHL

MLH1 20
KDM5C

sub. ARIDIA Q1512*
sub. TP53 1

4q



Figure S4.

D E
1.0 A
S D
1) 0.8
% 0.6 Cluster ——— P1
o —+- 0 ‘
e =1
3™ =k |~ T
©
O 4, ‘ P2
0.0 g
LU P1 P2 P3  VIT1 VIT2 o
+ VTT1
—— e
+ VTT2
e m— ‘-




Figure S5.
A

PT3P2CCF

PT3PLIuCCE
I
PT3LU Tk CCF
A Truncal, shared clonal
A Truncal, shared subclonal
A Truncal, X-clonal
A Truncal, Y-clonal
® Shared clonal, non-truncal
® Shared subclonal, non-truncal
® X-clonal, non-truncal
® Y-clonal, non-truncal

10

08

06

04

02

0.0

£ .5
T T T T
0.0 02 04 06 08 10
PT3P2trunk CCF

PT3VTTLCCF

PT3P2CCF

PT3LN CCF

1.0

08

06

04

02

0.0

06

04

00

1.0

08

06

04

02

0.0

3N
T T T T T T

00 02 04 06 08 10

PT3VTT1trunk CCF

i

T T T T T T

00 02 04 06 08 10

PT3P1CCF
T T T T T T
00 02 04 06 08 10

PT3P1CCF

PT3VTT2CCF

PT3VTTLCCF

PT3LU CCF

1.0

08

06

04

02

0.0

06

04

00

10

08

06

04

02

0.0

PT3LN CCF

10

08

06

04

02

0.0

T T T
0.2 04 0.6 08 10

PT3VTT2trunk CCF

0.0

T T T
02 04 06 08

PT3LN trunk CCF

PT3VTT2 CCF

0.6

04

0.0

00

02 04 06 08 10

PT3P1CCF

0o

PT3P1CCF




Figure S5.

° o
3 39
i
® o !
s S i
! v
. : v
. e 4 . e :
5 S : SRR=E
53 . S .
[ p H .
S 5
[ Pos
& 3 =3
. T
1 s
~ o
S s
° °
s J— g . —
T T T T T T T T T
00 02 04 06 08 10 00 02 04 086 08 10
PT3P2CCF PT3P2CCF
o o
3 3
© i o .
=] H =}
; .
. '
I . @ | - .
5 S AN w 3
&
S g :
. .
s A .
L E < | -
& 3 3. .
.
: .
~ o
S S
P o o— . .. =3 — .
3 3
T T T T T I I T T
00 02 04 06 08 10 00 02 04 06 08 10
PT3VTTLCCF PT3VITLCCF
o | 3
® B © - -
R . s1
© . " A © | . .
4 C e g 37 v 3
5 ° o v ea SR &
5] H o .
4 . = .
3 @ .
) £ H
Lo« o« | .
S I
o~ o
S A S
o p=a Dl L
2 . . [ 3
I I T T I
00 02 04 06 08 10 00 02 04 06 08 10
PT3VIT2CCF

PT3VIT2CCF

PT3LN CCF

PT3LN CCF

PT3LU CCF

08

0.6

04

02

0.0

10

08

06

04

02

0.0

1.0

08

0.6

04

02

0.0

00 02 04 06 08 10

PT3P2CCF

0.0 0.2 04 06 08 10

PT3VTTLCCF

T T T T T
00 02 04 06 0s 10
PT3LN CCF

PT3LU CCF

08

06

04

02

00

0.2

T T
04 06

PT3P2CCF

PT3

%

£

08 10

BAP1 H141Y
TP53
4q

LN

P2

VTTH

VTT2

GL

LU

P1

VHL 20

PBRM1
3p/5q
14q, 8p

BAP1 L14F



Figure S5.

D E
R i | == : S ‘ ‘*’ LN
H =
) 0.8
2 5 ——
f;;é 0.6 Cluster LU
Q —4— 0
- . o
£ ool o RS o
3 P1
0.2
0.0 1 Zé
e —— -
LN LU P1 P2 VTT1 VTT2
Y
"*" VTT1
= ——
VTT2



Figure S6.
A

oo 0z o0s o5 o0s 10
PT4PLIWCCF

| R

O‘D 0‘2 04 0‘6 D‘B 1‘0
PT4BN Tk CCF

A Truncal, shared clonal

A Truncal, shared subclonal

A Truncal, X-clonal

A Truncal, Y-clonal

® Shared clonal, non-truncal

® Shared subclonal, non-truncal

® X-clonal, non-truncal

® Y-clonal, non-truncal

PT4P2CCF

10

08

06

04

02

0.0

3 "

' 3

: o

H .

5

3

=
: T .
0.0 04 06 08 10

PT4P2trunk CCF

9]

3

&

g

5

=

3

"

5

]

9

g

3

=

[

10

08

06

04

02

0.0

0.0

10

08

0.6

04

0.2

0.0

0.0 02 04 06 08 10
PT4P3trunk CCF
1
1
] .

T T T T T
00 02 04 06 08 10
PT4P1CCF

'

X d

T T T T

00 02 04 06 08 10
PT4P1CCF

PT4VTT CCF

PT4P3CCF

PT4BN CCF

1.0

08

06

04

02

0.0

00

1.0

08

0.6

0.4

02

0.0

00 02 04 06 08 10
PT4VTT trunk CCF
. 2
T T T T T
00 02 04 06 08 10
PT4P1CCF
: .
' r*x
T T T T T T
0.0 02 04 0.6 08 10

PT4P1CCF

PT4AG CCF

PT4VTT CCF

1.0

08

06

04

02

0.0

00

0.0 0.2 04 06 08 10
PT4 AG trunk CCF
.
H
.
I
T T T
00 0.2 04 06 08 10
PT4P1CCF




Figure S6.

PT4P3CCF

I
0.0 0.2 04 0.6

PT4P2CCF

1.0

06

PT4VTT CCF

04
L

0.0

T T T
0.0 02 04 06

PT4P3CCF

PT4AG CCF

T
0.0 0.2 04 0.6
PT4VTT CCF

PT4VTT CCF

PT4AG CCF

PT4BN CCF

1.0

08

06

04

00

10

08

06

04

02

0.0

1.0

08

0.6

04

02

0.0

i -
I B
i
' o
H A
H
T T T T
0.0 02 04 06 08 10
PT4P2CCF
s E
i N
T T T T T
00 02 04 06 08 10
PT4P3CCF
i
i PR ROV
T T T T T
0.0 02 04 06 08 10
PT4VTT CCF

PT4AG CCF

PT4BN CCF

PT4BN CCF

1.0

08

06

04

00

o
!
=
: S
. e |
. . & ©
3]
: =
. @
=
. Eox
P S
I .~ e
a
5
- s a1 s = C e mm———
S
T T T T T
0.0 02 04 06 08 10 0.0 02 04 06
PT4P2CCF PT4P2CCF
:
P ,‘5
T T T T
0.0 02 04 06 08 10
PT4P3CCF
-t e eme el
1 1 T
0.0 02 04 06 08 10
PT4 AG CCF

BN

e

P1

VTT

ARID1A

100

20




Figure S6.

D

AG

BN

P1

P2

P3

+ VTT

© ® © ¥ N o © @ v T 8 o o ® © T N o ©o ® © ¥ N © o© ®m ©w T N © © @® © T o o

TR

b
2 4

Cluster

1.0 A

o
)

9duajenald Jenj@)

0.0 A

VTT

P3

P2

P1

BN

AG

Clusi



Figure S7.

A

PT5P1CCF

PT5P2CCF

PT5P3CCF

10

08

06

04

02

00

08

0.6

04

02

0.0

0.6

0.4

0.0

0.0 02 04 0.6 0.8 10
PT5P1trunk CCF

' s

' N

'

i

|

1

1 1 T 1 1 1

00 02 04 06 0.8 10

PT5P1CCF

H i

i

|

i

T T T T T T

0.0 02 04 06 08 10

PT5P2CCF

PT5P2CCF

PT5P3CCF

PT5VTT CCF

10

08

06

04

02

0.0

08

0.6

04

02

0.0

0.6

04

0.0

0.0 02 04 0.6 0.8 10
PT5P2trunk CCF

i

{

i

!

T T T T T
00 02 04 06 08 10
PT5P1CCF

!
+
:
'
i
T T T T T
0.0 02 04 06 08 10
PT5P2CCF

PT5P3CCF

PT5VTT CCF

PT5VTT CCF

10

08

06

04

02

0.0

i 4
i u
i .
i

T T T T
00 02 04 06 08 10

PTSP3trunk CCF

|

H

.

.

'

T T T T
00 02 04 06 08 10
PT5P1CCF

! -
.
T T T T
00 02 04 06 08 10
PT5P3CCF

PT5VTT CCF

1.0

08

06

04

02

0.0

T T T
0.2 04 0.6 08

PTSVTT runk CCF

PTS

® 00 0 > > » >

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

GL

VHL
KDM5C

3p/5q
14q

P3

100

P1

20

PBRM1

VIT

P2



Figure S7.

@duajenaud Jejnjjed

H012
)
(9]
St
O
—
-
>
o
h o
2 S - N
o
i
=4 I o
T T T T T
o [ee) o < o~ o
- o <) (=] o o

9ouajenaud Jein|ad

D

Cluster



Figure S8.

0.
L

PT6P1CCF

T T T T T
0.0 02 04 0.6 0.8

PT6P1trunk CCF

PTEP2CCF

00 02 04 06 0.8

PT6P1CCF

PTEP3CCF

PT6P2CCF

PT6P2CCF

PTEP3CCF

PTEVTT CCF

0.0 0.2 0.4 0.6 0.8 10
PT6P2trunk CCF
:

T T T T T
0.0 0.2 04 06 08 10
PT6P1CCF

1 o aa >

i 3

' NN

)

0.0 02 04 06 08 10
PT6P2CCF

PT6P3CCF

PT6VTT CCF

PT6VTT CCF

] 4
i
T T T
00 02 04 06 08 10
PT6P3trunk CCF
] fut G
! Lt G40
3
i
T T T
00 02 04 06 08 10
PT6P1CCF
1 i
i . %
' in
{
T T T
00 02 04 06 08 10
PT6P3CCF

PT6VTT CCF

00 0 > > > >

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

T T T T T
02 04 0.6 08 10

PTEVTT trunk CCF

PT6

GL

SETD2 L214*

VHL
PBRM1

3p/5q

100

20

SETD2 Q2484*

—— P2

—— P1

P3

VTT



Figure S8.

9 ® © 3 4 9 9 ® © I &4 9 9 ® © T & 9 O @ © I & 9

A~ 6 6 86 8 6 4 8 86 © 6 8 -4 6 8 © © & & © o6 ° o° o

L
w O - N M
%))
3
Sttt
T
e =
>
L 4 MIJ
o~
| X P
| //\ »
o © © A_w. ~ o
— o o o o o
0 9duajenald Jejn|@)

Cluster



Figure S9.
A

1.0

08
L

PT7P1CCF

04

02

00
L

T T
0.0 02 04

T
06

PT7P1trunk CCF

10

1.0

08
L

PT7P2CCF

0.4

0.0

0.0 02 04

PT7P1CCF

10

08
L

PT7P3CCF
02 04

00
L
H

00 02 04

PT7P2CCF

10

PT7P2CCF

PT7P3CCF

PT7VTT CCF

10

08

0.6

04

0.2

0.0

1.0

08

06

0.4

02

0.0

08

06

04

02

00

f
T T T T
00 02 04 06 08 10
PT7P2 trunk CCF
T T
00 02 04 06 08 10
PT7P1CCF
. - e
T T
00 02 04 06 08 10
PT7P2CCF

PT7P3CCF

PT7VTT CCF

PT7 VTT CCF

10

08

0.6

04

0.2

0.0

10

08

0.6

04

02

0.0

1.0

08

06

04

02

0.0

0.0 0.2 0.4 06 08 10
PT7P3trunk CCF
T T T T
00 02 04 0.6 08 10
PT7P1CCF
. -
T T T T T
00 02 04 06 08 10
PT7P3CCF

PT7 VIT CCF

Tl - A Truncal, shared clonal
g - A Truncal, shared subclonal
A Truncal, X-clonal
51 A Truncal, Y-clonal
5 - ® Shared clonal, non-truncal
® Shared subclonal, non-truncal
41 @ X-clonal, non-truncal
. @ Y-clonal, non-truncal

PT7VTT trunk CCF

14q, 4q

P2

PT7

_;
O_J
o

P1

P3

100

VTT

VHL 20

3p/5q




Figure S9.

P1
P2
P3

VTT

9 ® @ ¥ 4 9 © ® @ T ¥ 9 © @ e ¥ N 9 9 ® © % & 9

4~ 6 6 6 6 8 &4 6 6 6 © o6 4 © © o o & 4 o o © ° o

leaaud sejnjad
.W o
n
3
St
T
o = =
>
L on
o
o~
# o
Nl -
o
s @ e s o~ o
— o o o o o
9dudjeAald Jein|e)

D

Cluster



Figure S10.

A

PT8P1CCF

PTBP2CCF

PT8P3CCF

1.0

08

06

04

02

00

1.0

08

06

04

02

0.0

i

]

I

'

v

:

i

H

T T T T
0.0 0.2 04 0.6 08 10

PT8P1trunk CCF

v

i h

T T T T
00 02 04 06 0.8 10

PT8P1CCF

]

]

i

i

'

T T T T
0.0 0.2 04 0.6 08 10

PT8P2CCF

PT8P2CCF

PT8P3CCF

PT8VTT CCF

0.0 0.2 04 06 08 10
PT8P2trunk CCF

3

H

i

.

i .

T T T T
00 0.2 04 06 08 10
PT8P1CCF

!
s
4
i
T T T T
0.0 0.2 04 06 08 10
PT8P2CCF

PT8P3CCF

PT8VTT CCF

PT8VTT CCF

10

08

06

04

0.0

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

[ N BN BN BN N i N 2

T T T
04 0.6 08 10

PT8VTT trunk CCF

100

o
s
: .
!
i
H R « I
H R <] .
w 2 3
o © 1
© .
. £
E
. I3
£z .
3 H
i . ol
g
o
g
00 02 04 0.6 08 10 0.0 0.2
PTEP3trunk CCF
.
:
0.0 02 04 06 08 10
PT8P1CCF
i
!
H .
.
L}
i
0.0 02 04 06 08 10
PT8P3CCF

100

VHL 20
KDM5C

3p/5q

P3

P1

P2

VTT



Figure S$10.

D

— o~ ™ =
a a a <
WUEU_m>w‘_Q Je|nj D
—
o} o = N
)
(%]
@]
f—
..ﬁ JY T
(ap]
> - o

1.0

T T T
@ © < N
o o o o

22uajenaud Jenj@)

0.0




Figure S11.
A

" . | _ " A " | i A Truncal, shared clonal
e ; e e ! g 5]} : A Truncal, shared subclonal
: : A Truncal, X-clonal
5571 5 51, . 5 g5 A Truncal, Y-clonal
2Ll 2] 2 .- § <. ® Shared clonal, non-truncal
i | @ Shared subclonal, non-truncal
3 3 g1 g - ® X-clonal, non-truncal
@ Y-clonal, non-truncal
0‘0 U.‘Z 0.4 06 O‘E 1‘0 O‘O 0.‘2 U‘.d 06 08 1‘0 00 O.‘Z 0‘.4 U‘.G 08 1‘0 0.0 0.2 0‘.4 O‘.é 08 10
PT9P1trunk CCF PT9P2trunk CCF PT9P3trunk CCF PTOVTT trunk CCF
i | KDM5C C730S
— | s ik 2 ,
E Ll KDMS5C E189
o o | l . Lo o i ’ h /
P3
R _ .| 100
s, e e e e sl e e e ‘ 2 e ‘ [ GL / KDM5C F24S
0.0 0.2 04 06 08 10 0.0 0.2 04 0.6 08 10 0.0 0.2 04 0.6 0.8 10
PT9P1CCF PT9P1CCF PT9P1CCF P2 KDM5C 51110*
! ' | i | VTT
) VHL
2, 3 3 PBRM!1 20
e 3 SR 3p/5q
; . i . i
g ! ’ 8 3 SETD2 Q2362*
) ) . _ . i ) KDM5C D517Y
0‘0 0‘2 0‘4 0‘5 0‘8 1‘.0 0‘0 O.‘Z 0‘.4 0.6 0.8 1‘0 0.0 0.‘2 0‘.4 0‘.6 0.8 10

PTOP2CCF PT9P2CCF PT9P3CCF



Figure S11.

P1
P2
P3

VTT

000000000000000000000000
000000000000000000000000

E lenaud Jejnjjd
o ©
d
0
=)
S+t
-
- =
>
(ap]
r o
L &N
[a
—
[a
o © r_p <t .r =)
— [=} [} o o o
e 9ouajenaud Jenj@)

(=) 1

Cluster



Figure S12.

A

PT10P1CCF

PT10AG1CCF

08

0.6

0.4

0.2

0.0

i J : 4 ;
| : 5 1 i i
: s i " 24
! i i
R b 87!
; é i
! T ! ! ! T Sl T T T T ° 1 T T T T
00 02 04 06 08 10 0.0 02 04 06 08 10 00 02 04 06 08 10
PT10P1trunk CCF PT10P2trunk CCF PT10P3trunk CCF
31 L1
1 E S
U‘.D D‘Z 0‘4 0‘6 0‘8 1‘.0 0‘.0 02 0‘4 D‘.G O‘.S 10
PT10 AG1 trunk CCF PT10AG2 trunk CCF

A Truncal, shared clonal

A Truncal, shared subclonal

A Truncal, X-clonal

A Truncal, Y-clonal

® Shared clonal, non-truncal

® Shared subclonal, non-truncal

® X-clonal, non-truncal

® Y-clonal, non-truncal

PT10VTT CCF

1.0

08

06

0.4

02

0.0

02

T T
04 06

PT10VTT trunk CCF

08

PTLOLN CCF

10

08

06

04

02

0.0

0.0

T
04 06

PTLOLN trunk CCF




Figure S12.

B

Lo
]
i
oo
i
'
. e
P
PO Y
. 3
. : t o
.o
———————— e e . - . L2
S
T T T T T T
01 80 90 70 z0 00
40029V0TLd
°
=
o,
R
. L e
. F3
. Ly
. S
B [
. s
. - — e e . =3
S
T T T T T T
01 80 90 70 z0 00
420 T9VOLLd
°
=
. H
. . i
H
e
iFo
. e
- o
L
irs
LN
. 5
°
4 e eem .o 2
T T T T T T
01 80 90 ro z0 0o
420 LIAOTLd
e
=
- i
i
H
. o
iro
s
. e
sro
. e
tro
® L
.o
°
cmmmemn cr b se s b b sme se Lg
T T T T T T
01 80 90 o zo oo
400€401Ld
Lo
3
PRI '
M) . H
. H
I Y
P .. R e
s
: . | o
.o
.. L«
.o
. LR
=]
.- e menne D L2
s
T T T T T T
01 80 90 o zo 00
43224011d
Lo
.. i
i
. S " L M
° . ©
P =
. e
. 3
v o
. o
—— e e e e La
S
T T T T T T
01 80 90 vo z0 oo

430 N10TLd

PT10P1CCF

PT10P1CCF

PTI0P1CCF

PTIOP1CCF

PTIOP1CCF

PTIOP1CCF

T T T T T T
0T 80 90 0 z0 00
42279v0TLd

B [l

‘ i

. i

T T T T T T
0T 80 90 0 [4¢] 00

420 TOV0TLd

T T T T T T
0T 80 90 0 z0 00
420 N10TLd

PP
[N
T T T T T T
0T 80 90 0 [4Y] 00
420 LIAOTLd
. H
° . .

T T T T T T
0T 80 90 0 z0 00
420€40TLd

08

0.6

04

02

10

06

04

0.0

08

0.6

04

0.2

10

06

04

0.0

0.2

PT10P2CCF

PT10P2CCF

PT10P2CCF

PT10P2CCF

PT10P2CCF



ure S12.

PT1OVTT CCF

04
I

PT10LN CCF
0.6 08

04

08

PT10AG1CCF
0.6

04

00 02 04 06

PT10P3CCF

PT10P3CCF

08

PT10AG2 CCF
06

04

10

PT1OVTT CCF

04

10

PT10LN CCF
0.6 08

04

0.0

PT10P3CCF

PTI0AG2CCF

00 02 04 06

PT10AG1 CCF

02 04 06 08

PT10AG1 CCF

10

06 08

PT1OVTT CCF

04
.

02

0.0

0.0 02 04 06

PT10AG2 CCF

10

PT10LN CCF
06 08

04

02

0.0

PT10LN CCF
06 0.8 1.0

04

02

0.0

!
:
H
H .
:
T T T
02 04 06 08
PT10AG2CCF

T T T T
04 06 08 10
PT10P3CCF

54 LN

PT10 T

P3

P2

T T T T
02 04 0.6 08
PT10AG1CCF
.
:
f
B
T T T T
02 04 06 08
PT10VTT CCF

1

AG1

AG2
VHL
PBRM1 55 TsC1

3p/5q, 14q




Figure S12.

AG1
AG2
LN
P1
P2
P3
VTT

S @ e T N o © @ © ¥ N o © @ v T N o © ® v I N o o ® © T N o © ® © T 4 © © © © T N o

ddusjenasd Jenj@d

L

_nd01

@

3

24
T
e
>
L o
o
L N
o
| —
o
L 2
|
o~
r O
<
—
L O
<

o « o < ~ °
— = o o [=] = |
2o3ua|enald Jejn|e
0 | IN|=D

(1= 1

(gy=u) 0



Figure S13.

A

o o ]
2 =R DR
| .
@ | ©
R 3
[y Q4 u Q4
o ° o ©
3 3
= : &
£ 3- S
o o
< 7 =2
. .
g g
T T T T T T T T T T T T
0.0 02 04 06 08 1.0 0.0 02 04 06 08 1.0
PT11P1trunk CCF PT11P2trunk CCF
o o
- .e -
@ w |
I=} =) ]
H B
w 8 w 2
o ° g °
3 3
o 2
¢ ?
g g
e 3 &3
o ~
g 3
o o
g - . . e -
T T T T T T T T T
00 02 04 06 08 10 00 02 04 06 08
PTILP1CCF PT1LP1CCF

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

® 00 0 > > b >

PT11P3CCF

10

1.0

08

06

04

02

00

o ] o ]
=, e ane =T,
1
o ®
I 2 o |
1
1
[ © | w o |
g 58
8 g
2 g
£ E
Z E
3 E
= < | = < |
E o2 £z
o o
o 7 o 7
o | =
E =
0.0 02 04 06 0.8 10 0.0 02 04 0.6 08 10 00
PT11P3trunk CCF PT11VTT trunk CCF
o o
s, - ER .
i - .
® w
3 3
. o . o
58 58
8 8
£ E
£ E
5 E
2 E
N g
£ 3 £ 3
o o
3 3
b= — . . =
3 3
T T T T T T T
0.0 0.2 04 06 038 10 0.0 0.2 04 0.6 0.8
PT11P1CCF PT11P1CCF

T T T
02 04 06

PT11LN1 trunk CCF

10

PT11LN2CCF

08

10

08

06

04

02

0.0

PT11LN2CCF

10

0.8

0.6

04

0.2

0.0

!
o
'
i
i
!
i
7
T T T T
00 0.2 0.4 06 08 10
PT11LN2 trunk CCF
4
A%
T T T
04 06 08 10
PTILP1CCF




Figure S13.

....!..lf.ii.?.]{?A. !
. . : T T T
o1 80 90 0 z0 00
422ZN1TTLd
- i
I i 1 1 I 1
01 80 90 o zo 00
400 TINTTILd
n i
T T T T T T
o1 80 90 0 z0 00
420 LIATILd
L i
I i 1 I i T
01 80 90 o o 00
432€dT1Ld

10

08

04

08

06

04

02

10

08

04

0o

08

06

04

02

PT11P2CCF

PT11P2CCF

PT11P2CCF

PT11P2CCF

VTT

P2

P3

P1

1
[
~
<~
°
|-2
3
. . i
. t
©
S
<
S
~
S
.o . - m——— o we s s e =
3
T T T T T T
0T 80 90 14" 0 [4)
400ZNTTILd
°
3
P2
3
. 1
i t
©
3
=
S
o
=1
—— =3
3
T T T T T T
0T 80 90 14 Zo0 0o
42D TN TTLd
°
H ilw
¢ iro
. :
[ [
©
S
<
S
~
S
- o
3
T T T T T T
0T 80 90 14" 0 (0]
490 LIATILY

GL

PT11P3CCF

PT11P3CCF

PT11P3CCF

LN2

FAT1

LN1

@
Te]
o
Al
a
—
~ x o
M N
EQR g
o
QW soS
aQa wn o v
m——————— g “ [
o1 80 90 vo 0 00
422ZN1TTLd
———— s )
0T 80 90 14 44 00
420ZNTTTLd
A i
,Il T T T T ,\
o1 80 90 o 0 00
42D TN TTLd

08

06

04

02

10

08

04

00

10

08

06

04

02

PT11LN1CCF

PT11VTT CCF

PT11VTT CCF



Figure S13.

o ®» © =T N o o ® © T N © ©o ® v T 8N © © ®» w T N o © ® @ T & o o © © T N o

~ & 8 6 8 & = 6 & © 6 & = S 6 © © & = 8 o o 8 & A 6 ° o 8 6 = & °o S © o

2ouajenald Jenjja)

SO0 H N M N o

Stttttt

T
i e
# \,7 / v
b \ g
/ a
® -m
. By
. ~
-2
)
—
* —e ¢ rZ
|
o @ o < ~ o
— o o o o o

9duajenald Jejn||ad

D

Cluster




Figure S14.

A

e o
3 K e
Q1" @
ER @

¥
'
o |
5 S s 3
o o
o . 9
a o
] o
= . al
5oz £z
o o
< S
= o
< S
T T T T
00 0.2 0.4 0.6 08 10
PT12P1trunk CCF
o
3
®
@ . .
¢
H
t ot
] I .
g S
15 '
o .
o .
= .
£ 34,
o
S .
2 _— . . e e
3
T T T T
0.0 02 04 06 0.8 1.0
PT12P1CCF

PT12P3CCF

° o ] °
v ! .
@ @ ‘ o | .
. < S 7 . R IS]
; .
© © L@
. s 8 G S, & o
S o o
@ = 3
o 5 2 .
2 5] 3]
E o3 2o S
S & 3 3.
o o o
S S 5
=] e e
S S S
T T T T T T T T T T T T T T
04 0.6 08 10 02 04 0.6 08 10 0.0 02 04 06 0.8 1.0 00 02 04 0.6
PT12 P2trunk CCF PT12P3trunk CCF PT12VTT trunk CCF PT12 AG1 trunk CCF
o e ] e
a S a
Lot
@ @ . S @ .
S S 7 . e S
! .
© | w9 w9
3 § o7, S o
o o
pud &
5 g .
o o
< | . Eos o7
3 . & 3 & 34,
o o |
s S s
g 4 — e - g 4 —_— . - e e e g 4 —— TN
s S s
T T T T T T T T T T T T T
00 0.2 0.4 06 08 10 0.0 02 04 0.6 0.8 10 00 0.2 0.4 06 08 10
PT12P1CCF PT12P1CCF PT12P1CCF

00 0 » > >

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

08

PT12AG2CCF

1.0

08

06

04

02

0.0

PT12AG2 CCF

0.8

0.6

04

0.2

0.0

T T
02 04 06

PT12 AG2 trunk CCF

02

T T T
04 06 08

PT12P1CCF




Figure S14.

o | o | o o
3 3 3 s 3
! i
@ @ vy @ 3
3 24| L ] ] 3
: H
Do, :
© o W © b wo© H
s &) 5 S 5 oS ]
0 i o S 15 .
@ H E ol ]
0 :
2
y ' 3 3 3 .
E s . [ B .
S & 3 & 3 & 3.
o o o o
s S s s
2 SRR S e m—— 2 ror 2 meoe mom————
S 3 3 3
T T T T
00 02 0.4 0.6 08 10 0.0 0.2 04 06 08 10 0.0 02 04 0.6 0.8 1.0 0.0 02 0.4 0.6 08 10
PT12P2CCF PT12P2CCF PT12P2CCF PT12P2CCF

NFE2L2

N . e . | C SETD2 splice  15¢q

Al sng 2 - 2| 2 clonal exp.
. . . " 14q \
c ok PBRM1 R876P AG2
% s E * E 3

3 s 5] | @— AG1

g 0‘0 0.‘2 U‘; - ""0:_-" O‘E 1‘0 8 7 0‘.0 0‘2 0‘; : ””0:—-- 0‘,8 ‘ l‘.U g 7 0‘0 02 0‘; : '"'O?-- U‘.S ' 10 PT1 2 100 f PS

PT12P3CCF PT12P3CCF PT12P3CCF SETDZ s
/ . P
P2 (SETD2 splice missing)
100
i : 5 A= ® VTT

08
08
08
oo

: P1

VHL del + ms 20
i i .
3 3 3 ;ub.s SETD2 splice PBRM1 fs
. — . _ . — p/5q P53

T T T I T T T I T T
0.0 0.2 04 06 08 10 0.0 02 04 06 08 10 0.0 0.2 04 0.6 08 10

PT12VTT CCF PT12 AG1CCF PT12VTT CCF MTOR
14q, 8p



Figure S14.

VTT

AG2

AG1

1.0 A

9duajenald Jejn|ad

0.0 -

P3

P2

P1

(st=u)0



Figure S15.

A ) ! S i : . ] i | oA i A Truncal, shared clonal
g R R ‘ g = 2 | o A Truncal, shared subclonal
' : A Truncal, X-clonal
8 8 g 8 g 8 E e A Truncal, Y-clonal
é 3 % 3, % s EE ® Shared clonal, non-truncal
: ® Shared subclonal, non-truncal
S S 5t S - ® X-clonal, non-truncal
) ) ) ) ® Y-clonal, non-truncal
0‘0 0.‘2 04 0.6 0‘8 1‘0 0.0 02 D‘A 0‘.6 0‘.8 10 0.0 02 O‘A 0‘.6 0‘8 10 O‘.U 02 0‘4 D‘B 0‘.8 l‘.O
PT13P1inunk CCF PTI3P2tnrkCCE PTI3P3mrKCCE PTISVIT surkcCCF

w8 - ]

5 3]

3 S ©

o -

o 2 S

o 5 -

= £ =
< s | g

L= L= &

> |- . ] ! : o | : P3
. . . g
1 . s . s |t
: o | D | PT13
: ’ h .
o o |t ~ . P1
3 34 3
b= - o . v . - - = . er b . . . - = w.aeee b . D T .
3 g g
T : T T T T T T T T
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
PT13P1CCF PT13P1CCF PT13P1CCF VTT

GL o

o | o | o
i 3N _P2
! : i B vy i z
S R R
i i 20
—
o= 53 53
2ol E E VHL
e ’ E E
] S . . 2 . .
= . . fu . jnd .
" : - 3p/5q, 14
: pP/>q, 149
ot ~ : o :
R 3 3
° o o
2 g e g i e . C e e
T : T T : : T : T T
00 0.2 04 06 08 10 0.0 02 04 0.6 0.8 10 0.0 02 04 0.6 0.8 10

PT13P2CCF PT13P2CCF PT13P3CCF



Figure S15.

& a a
- | A
o b | O
T —@ | @
o b O
o —@ | O
— o | O
- >
—— — >
- > > o
gl o b o
- O O
¢ + +
1 T [T

— <) o =}
(M) asusjenaud sejni=)d

9 ® 9 ¥ 8 9 9 @ @ T 4 9 © @ © T N 9

000000000000000000

mmmmmmmmmmmmmmmmmm

aaaaaa

000000

VTT

P3

P2

P1

ol
o

(1=u) 21

(1=u) TT

(t=u) 01

(1=u)6

(z=u)g

(z=u) £

(z=u) ¢

(t=u) v

(€=u) €

(t=u)z

(8T1=U) T

(1=u) 0



Figure S16.
A

10
1.0

» 3 ) | -4
! g Y ! ! : A i i
o | | o s o | o - w | i
Rl : RN 34 g1, ERl :
i : ;
z g E ’
1 3 3 ! 3 =
I
g4 3 8 g e
° 1 T T T T ° T T T ° T T T T T T c T T ° T T T T l
0.0 0.2 04 06 08 10 0.0 0.2 04 0.6 08 10 0.0 02 04 06 08 10 0.0 0.2 04 06 0.8 10 0.0 0.2 04 06 08 10
PT14 P1trunk CCF PT14 P2trunk CCF PT14 P3trunk CCF PT14 VTT trunk CCF PT14LN trunk CCF
1 1 S el N 4 1
l o ] CUTe : . i A Truncal, shared clonal
3414 ) 2 : s, ER A Truncal, shared subclonal
i ; A Truncal, X-clonal
§ e § S ; E S § Sy A Truncal, Y-clonal
E 5 ' 3 3 H
£ 5 £z £z, E s ® Shared clonal, non-truncal
i . ® Shared subclonal, non-truncal
81 Eh < 37 ® X-clonal, non-truncal
. . ® Y-clonal, non-truncal
0‘0 0‘2 0.4 06 o‘s 1‘0 0.0 0‘2 O‘A u‘s 08 10 O‘D 0‘2 0‘4 0‘6 D‘B l‘vD 0.0 02 D‘.4 0‘.6 0.8 10

PT14P1CCF PT14P1CCF PT14P1CCF PT14P1CCF



Figure S16.

r 7 ; F : 2 C
aF 3 8 PBRM1 ms
3 2y £y TP53 clonal exp.

| - 14q

) ¢ 3 VTT
_ — — PT14 PBRM1 splice
o‘o 02 0‘.4 o‘.e o‘.s 10 o‘o o.‘z 0‘.4 06 08 1‘0 o‘o o‘z 0‘4 o‘s o‘s 1‘.0 sub. TP53 ﬂj LN

PT14P2CCF PT14P2CCF PT14P2CCF
\ -1 00 P2

0.0
0.0
0.0

) s =1, T < . - | 8p
. Lo L ' .. . . M
. : sl : i . o GL P3
woe | © ©
3 oS . é =} g b=}
E2q. £z £z VHL
i
ch 8 8 PTEN 20
. e e . e . _ 3p/5q, 4q?
O‘U 02 04 06 0.8 1.0 00 02 0.4 0.6 08 10 0.0 02 0‘4 06 0.8 10

PT14P3CCF PT14P3CCF PT14VTT CCF



Figure S16.

T
— ~ )
2 a a a _W

9 % © ¥ 4 9 © ®»w v ¥ 4 9 © @W Y ¥ N 9 O W e T N g © @ @ T N 9

Cluster
——
——

[

4 o

>

f o

T o

11 |

L

o a

| =

: -
o [ce) [(o) < o~ w
i o o =} S <)

D

9ouajenaud Jenj@)

Cluster



Figure S17.
A

PT15P1CCF
04 0.6
L

0.2
-

T T T T
0.0 02 04 06

PT15 P1trunk CCF

08
L

PT15P2CCF

04

0.2

00
I
!

PT15P1CCF

10

0.8
S

s

PT15P3CCF
o

04

0.0
L
H
!

PT15P2CCF

PT15P2CCF

PT15P3CCF

PT15VTT CCF

08

06

04

02

0.0

08

06

04

02

00

08

06

04

02

00

T T T T T T
0.0 02 04 0.6 0.8 10

PT15 P2 trunk CCF

Shron e

T T T T T T
0.0 02 04 06 08 10

PT15P1CCF

00 02 04 06 0.8 10

PT15P2CCF

PT15P3CCF

PT15VTT CCF

PT15VTT CCF

08

0.6

04

02

0.0

08

06

04

02

00

1.0

08

06

04

00

T T T T
0.0 02 04 0.6 08 10

PT15 P3trunk CCF

s

0.0 02 04 06 08 10

PT15P1CCF

PT15P3CCF

PT15VTT CCF

08

06

04

02

00

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

® 00 0> > >

00

T T T
02 04 06 08 10

PT15 VTT trunk CCF

PT15 P3

a
o)

P2

GL

100

VTT

P1
VHL

PBRM1

20
3p/5q




Figure S17.

D E

= ) ‘ P1
0.2 —*——
q) 08' 10
= 0s ’
q) 0.6
© o6 - . P2
> 06 Cluster . ,
0‘5)_ —4-0 § e
E 0.4 + 1 g 10
5 E. 0.8 ‘
o 7 o P3
O 02 o
0.0_ 0.8
: : : : :j —*— VTT
P1 P2 P3 VTT i

Cluster



Figure S18.

A

PT16P1CCF

PT16P2CCF

PT16P3CCF

1.0

08

06

04

02

0.0

T T T T
02 04 06 08

PT16 P1trunk CCF

PT16P1CCF

00

PT16P2CCF

PT16P2CCF

PT16P3CCF

PT16VTT CCF

1.0

08

06

04

02

0.0

0.0 02 04 0.6 08 10
PT16 P2trunk CCF
i
e
)
i
T T T T T
0.0 02 04 0.6 08 10
PT16P1CCF

0.0

T T T T
02 04 0.6 08 10

PT16P2CCF

PT16P3CCF

PT16VTT CCF

PT16VTT CCF

1.0

08

06

0.4

02

0.0

(g

00 02 04 06 0.8 10
PT16 P3trunk CCF
i
'
]
H
!

T T T T
0.0 02 04 06 08 10
PT16P1CCF

i

i "

f

H

]

H

i

T T T T
0.0 02 04 06 08 10

PT16P3CCF

PT16VTT CCF

10

08

06

04

02

0.0

00 0 » > >

Truncal, shared clonal
Truncal, shared subclonal
Truncal, X-clonal

Truncal, Y-clonal

Shared clonal, non-truncal
Shared subclonal, non-truncal
X-clonal, non-truncal
Y-clonal, non-truncal

GL

T T T T
00 02 04 06 08 10

PT16VTT trunk CCF

PT16

BAP1

3p/5q, 14q, 8p

P1

100

P2

20

VTT

P3



P1
P2
P3

VTT

Figure S18.

D

e ® © T 8 9 © ®w © ¥ N © © W © ¥ N S o ®™ © T N O
000000000000000000000000

lenaud tejn|jad
g © -
)
%]
3
St
T
- =
>
o
—_— P
) o~
o
i =
e ° e % 9~ 9
— o o o o o
9duajenaud Jen|@)

Cluster




Figures S3-S18. Integrative evolutionary analysis of each tumor, overlaying mutation
clonality, phylogenies, and driver alterations. Two-way cancer cell fraction (CCF) plots show
(A) all mutations from each tumor region versus truncal mutations, and (B) all possible pairs
of tumor regions. (C) Tumor phylogenies annotated with driver alterations. Alterations in
blue indicate parallel mutations. “Sub.”, subclonal; “clonal exp.”, clonal expansion; 1, TP53
clone in PT2 persists only in P3, VTT1, VIT2, P2 (minor subclone in P2). (D) Average CCF
value with standard error for each mutation cluster (clone) across tumor regions, as
determined by PyClone. Only mutations present in all regions are included. (E) CCF density
distributions for each mutation cluster (clone) across tumor regions, as determined by
PyClone. Numbers of mutations per cluster are indicated in parentheses at bottom.
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Figure S19. Expression status of putative driver genes across all regions of all patients,
excepting CSMD3, which had no uniquely mapped counts in any region. Expression values
were normalized by variance-stabilizing transformation, then turned into z-scores normalized

within each gene and patient prior to visualization.
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Figure S20. Comparison of phylogenetic trees and CD8 IHC for non-recurring versus
recurring tumors. (A) Phylogenetic trees of non-recurring tumors. (B) Phylogenetic trees of
non-recurring tumors. (C) CD8 intraepithelial H-scores for recurring versus non-recurring
tumors for all primary tumor regions included in panel A. (D) Patient averages (mean) of the
CD8 intraepithelial H-scores for recurring versus non-recurring tumors.
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Figure S21. Relative contribution of the 49 Alexandrov mutation signatures (37) to
each sample, for all 100 bootstrap replicates.
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Figure S22. Number of a) samples and b) patients in whom a given mutation
signature (of the 49 derived from reference (37)) has a non-zero median contribution
over 100 bootstrap replicates.
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Figure S23. Relative contribution of the 22 original Alexandrov mutation
signatures (36) to each sample, for all 100 bootstrap replicates.
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Figure S24. Median mutation signature contributions of 22 mutation signatures (36)
shown as a) a heatmap of median relative contributions for all signatures with a
non-zero median contribution to at least one sample and b) a bar plot showing the
median relative contributions for all signatures with a non-zero value for a given

sample
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Figure S25. Number of a) samples and b) patients in whom a given mutation
signature (36) has a non-zero median contribution over 100 bootstrap replicates.
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Figure S26. Relationship between the ratio of mutation burden and age and
median relative contribution of different mutation signatures. 49 signatures (37)
were assessed -- only those with a non-zero median relative contribution in > 1
patient and > 2 samples were plotted.
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Figure S27. Enrichr set enrichment of differentially expressed genes between
primary and VTT regions. (A) Significantly enriched terms from MSigDB Hallmark
pathways. (B) Significantly enriched terms from GO Biological Processes.
Significance is defined as adjusted P-value < 0.05.
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Figure S28. xCell enrichment scores for 67 cell types across all regions of
all patients. Scores were normalized within each cell type and patient prior to
visualization.
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Figure S29. Differential expression between VTT and metastatic regions. (A)
Volcano plot showing log-fold changes and adjusted P-values for differentially
expressed genes. (B) Heatmap showing expression values of genes determined to
be differential between VTT and metastatic regions. Expression values are
normalized per gene and per patient. (C) Significantly enriched or depleted
Hallmark pathways in metastases relative to VTT regions as determined by GSEA.
(D) Significantly enriched GO Biological Process terms enriched or depleted in
metastases relative to VTT regions as determined by GSEA. Significance is
defined as adjusted p-value < 0.05 (Benjamini-Hochberg).



Figure S30.

Mutation Rate Model Fit
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Figure S30. LME mutation rate model fits (A) with and (B) without PT2.
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