
−100

−50

0

50

100

Pe
rc

en
ta

ge
 c

ha
ng

e 
in

 c
tD

N
A

CB N−CB

Predicted CB (ctDNA) Predicted N−CB (ctDNA)

0

25

50

75

100

PD-L1
CPS <10

PD-L1
CPS >=10

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s

TMB <10 TMB >=10

26.13 months2.27 months
+ CB N-CB

 Median PFS:
++

+
+++ ++++ ++

+ + + + + +

p < 0.0001
HR = 6.86 (95% CI 4.04−11.67)

0%

25%

50%

75%

100%

0 10 20 30 40 50 60 70 80 90 100
Time (months)Pr

og
re

ss
io

n−
fre

e 
su

rv
iva

l

42 36 21 13 7 6 4 3 2 1 0
51 0 0 0 0 0 0 0 0 0 0

Number at risk

0 10 20 30 40 50 60 70 80 90 100
Time (months)

A  
Figure S1

B C

D E

R2 = 0.21
p−value: 8.48e−06

percentage change >100
undetected ctDNA
no ctDNA change

−200

−100

0

100

0 25 50 75
Time to progression (months)

Pe
rc

en
ta

ge
 c

ha
ng

e 
in

 c
tD

N
A



40

1 1 1 2

10
4 4 2

35

0

10

20

30

Sh
ar

ed
 g

en
es

Down. OT DEA
Up. longitudinal CB DEA

Up. OT DEA
Down. longitudinal CB DEA
Up. longitudinal N−CB DEA

Down. longitudinal N−CB DEA

0
DEGs

500
326

246
225

149

26
27

regulation of T cell
tolerance induction

regulation of tolerance
induction

T cell tolerance
induction

tolerance induction

0.025 0.125
Gene ratio

Count
3

p. adjust
0.002
0.004
0.006
0.008

Group
N-CB
CB

BOR

CPD
CR

NA

PD
PR
SD

Scaled TMM 
expression

N-CB CB

M
ea

n 
TM

M
 e

xp
re

ss
io

n

N-CB CB N-CB CB

Cluster 1 Cluster 2 Cluster 3

Cluster 1 Cluster 2 Cluster 3

Orc1 removal from chromatin
Switching of origins to a [...]
Interferon gamma signaling

Synthesis of DNA
Mitotic G1 phase and G1/S [...]

G2/M Checkpoints
Cell Cycle Checkpoints

Cell Cycle [...]
Adaptive Immune System

Cytokine Signaling in Immune [...]

0.05 0.10 0.15
Gene ratio

p. adjust
1e−04
2e−04
3e−04
4e−04

Count
10
15
20
25

0

2

4

−1.0 −0.5 0.0 0.5 1.0 1.5
log(FC) − Edger

−l
og

(p
−v

al
ue

) −
 E

dg
er

0

2

4

−1.0 −0.5 0.0 0.5 1.0 1.5
log(FC) − Edger

−l
og

(p
−v

al
ue

) −
 E

dg
er

−2
0
2
4
6

A  
Figure S2

B

C D

E F

G
CD33
CD86
TNFRSF8
ASGR1
LY86
CCR3
CCR10
CD99L2
CXCR3
TOX2
PVR
ENG
LAG3
IDO1
PDCD1
IL12RB1
GZMA
GZMK
NKG7
GZMH
FASLG
CCL4
ID2
FCRL6
CD8A
CD8B
CCR5
CXCR6
TOX
SLAMF6
PRDM1
CCL4L2
DEFA3
NTAN1
BATF
FCGR1A
FAS

Group
BOR

LAP3
HLA−F
GBP2
PSME1
PSMB8
PSMB10
PSMB9
VAMP5
ETV7
GBP1
GBP5
GBP6
APOBEC3G
PLAAT4
PSME2
RTP4
EPSTI1
TAP1
UBE2L6
STAT1
TAP2
GBP4
BTN3A1
BTN3A3
PARP14
TRIM22
SAMD9L
GBP3
PSMC6

Group
BOR

FANCI
CDCA7
MCM7
MCM6
AURKB
CDCA8
NCAPG
MKI67
KIF11
DTL
UHRF1
TPX2
KIFC1
CCNB2
CDC20
MCM4
CDC7
ARHGAP11A
PTTG1
CENPM
STMN1
PKMYT1
GMNN

Group
BOR

ns

0

100

200

300

400

500
ns

0

30

60

90 ns

0

10

20

30



Hendrickx et al. Seitz et al.

Reijers et al.

1-Specificity

Se
ns

iti
vi

ty

0.0 0.2 0.4 0.6 0.8 1.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

AUC = 0.86
Specificity = 71%
Sensitivity = 92%

1-Specificity

Se
ns

iti
vi

ty

0 1

0
1

AUC = 0.62

1-Specificity

Se
ns

iti
vi

ty

0 1

0
1

AUC = 0.62

1-Specificity

Se
ns

iti
vi

ty

0 1

0
1

AUC = 0.63
0

100

400

Sh
ar

ed
 g

en
es

DEGs
Seitz et al.

Hendrickx et al.
Reijers et al.

10−gene signature

395 27
20
10
10

0500
 Number of genes

373

19
107 4 44 2 2 1 111

Se
ns

iti
vi

ty

49-gene set Cluster 1

1−Specificity

Cluster 2 Cluster 3

++
34.67 m.2.37 m.
Predicted CBPredicted N-CB

 Median PFS:

+
+ + +

+ +

p = 0.02
HR = 2.65 (95% CI 1.13−6.22)

0%

25%

50%

75%

100%

0 25 50 75 100
Time (months)

Pr
og

re
ss

io
n−

fre
e 

su
rv

iva
l

13 7 4 1 0
16 4 2 1 0

Number at risk

0 25 50 75 100
Time (months)

A  
Figure S3

B

C

D E

0.0 1.0

0.
0

1.
0

AUC = 0.66

0.0 1.0

0.
0

1.
0

AUC = 0.65

0.0 1.0

0.
0

1.
0

AUC = 0.79

0.0 1.0

0.
0

1.
0

AUC = 0.34



0 5 10 15 20
Time to progression (months)

ns *****

0.00

0.25

0.50

0.75

1.00

TN
n=11

FN
n=3

FP
n=2

TP
n=11

Pr
ed

ic
tio

n 
pr

ob
ab

ilit
y

* ***ns

0.0

2.5

5.0

7.5

10.0

ct
D

N
A 

ra
tio

RNA model
Predicted N-CB
Predicted CB

ctDNA model

Predicted CB
Predicted N−CB

TN
n=11

FN
n=7

FP
n=2

TP
n=7

A  
Figure S4

B C


