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Supplementary Figure 1. Survival of Combination Therapy (CTLA-4/PD-1) versus

Monotherapy (PD-1). Kaplan-Meier survival curves depicting the (a) overall survival (OS) and

(b) progression-free survival (PFS) outcomes in patients receiving combination therapy

(yellow line) compared to monotherapy (blue line). The x-axis represents time in months, while

the y-axis represents the probability of survival.
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Supplementary Figure 2. Patient Count per Biopsy Tissue Site, Stratified by Clinical

Benefit. Stacked barplots illustrating the distribution of patient count across various biopsy

tissue sites, categorized by clinical benefit. Each barplot shows the number of patients with

durable clinical benefit (DCB) and non-durable clinical benefit (NCB).
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Supplementary Figure 3. Univariate Cox PH analysis on patients receiving
monotherapy. Univariate and (B) multivariate Cox PH regression analyses of predictors for
OS and PFS in patients with metastatic melanoma who received monotherapy. On the right
side, the table depicts the number of patients in the analysis and the associated Cox P for OS
and PFS. Each row represents a biomarker and is separated into groups for clinical, WGS,
RNA-seq, and blood modalities. Significant P<0.05 (orange), 95% confidence interval.

Abbreviations: BRAF, v-Raf murine sarcoma viral oncogene homolog B1; combi, combination therapy; ECOG PS,
Eastern Cooperative Oncology Group performance status; HR, hazard ratio; IC, immune checkpoints; IFN-y,
interferon-gamma; LDH, lactate dehydrogenase; mono, monotherapy; MUT, mutation; mts., metastasis; NLR,
neutrophil-lymphocyte-ratio; RNA-seq, RNA sequencing; S100, serum S100 melanoma marker; TIL, tumor-

infiltrating lymphocytes; TMB, tumor mutational burden; UV sig., ultraviolet mutational signature; WGS, whole-

genome sequencing.



a s OO HR = 1.020 (0.620-1.678) b | 1001+ HR = 1.159 (0.761-1.765)
= e Cox P=0.938 5 075 i Cox P =0.492
8 _.-LH:L"J—o—o- 8
[<] e bty <]

G 050 === ==————— - - = a 0504 ===
= © 1]
= Missing Z ]
g 0.251 ! g 025 : Missing
w (/]
0.004 : : I : — ; : 0.00+ —— . . : : . :
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Number at risk Number at risk
Missing| 5o 40 34 24 19 13 4 0 0 Missing{50 28 19 17 10 6 2 0 0
0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48
Overall survival (months) Progression—free survival (months)

Supplementary Figure 4. Survival of patients with albumin measurements available
versus albumin measurement missing. Kaplan-Meier survival curves depicting the (a)
overall survival (OS) and (b) progression-free survival (PFS) outcomes in patients with
albumin measurement available (yellow line) compared to missing (blue line). The x-axis

represents time in months, while the y-axis represents the probability of survival.
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Supplementary Figure 5. Univariate Cox PH regression on prevalent mutations. Forest
plots displaying hazard ratios (HR) and 95% confidence intervals (Cl) for mutations with a
prevalence =5 patients (univariate Cox PH regression), with respect to OS and PFS outcomes.
No statistically significant associations below a false discovery rate (FDR)-corrected
significance threshold of 0.05 are observed.



Univariate analyses

Overall survival ion- i
High/low Progression-free survival

Hallmark Xenobiotic Metabolism (113/18) =
Hallmark WNT Beta Catenin Signaling (29/102) =
Hallmark UV Response Up (57/74) =

Hallmark UV Response Down (30/101) =
Hallmark Unfolded Protein Response (58/73) =

Hallmark TNFa Signaling Via NF-xB (75/56) =

Hallmark TGF fi Signaling (40/91)

Hallmark Spermatogenesis (48/83) =
Hallmark Reactive Oxygen Species Pathway (62/69) <
Hallmark Protein Secretion (31/100) =
Hallmark PI3K AKT mTOR Signaling (51/80) =
Hallmark Peroxisome (110/21) =

Hallmark Pancreas Beta Cells (97/34) 4
Hallmark P53 Pathway (115/16) =

Hallmark Oxidative Phosphorylation (67/64) =
Hallmark Notch Signaling (48/83) <

Hallmark Myogenaesis (76/55) =

Hallmark Myc Targets V2 (66/65) =

Hallmark Myc Targets V1 (81/50) =

Hallmark mTORC1 Signaling (61/70) =
Hallmark Mitotic Spindle (65/66) =

Hallmark KRAS Signaling Up (52/79) =
Hallmark KRAS Signaling Down (107/24) =
Hallmark Interferon Gamma Response (64/67) =
Hallmark Interferon Alpha Response (79/52) +
Hallmark Inflammatory Response (49/82) =
Hallmark IL-6/JAK/STAT3 Signaling (47/84) <
Hallmark IL-2/STATE Signaling (45/86) =
Hallmark Hypoxia (68/63) =

Hallmark Heme Metabalism (91/40) =
Hallmark Hedgehog Signaling (60/71) =
Hallmark Glycclysis (91/40) =

Hallmark G2M Checkpoint (40/91) 4

Hallmark Fatty Acid Metabolism (91/40) =
Hallmark Estrogen Response Late (107/24) =
Hallmark Estrogen Response Early (110/21) =
Hallmark Epithelial Mesenchymal Transition (89/42) =
Hallmark E2F Targets (85/46) =

Hallmark DNA Repair (28/103) =

Hallmark Complement (73/58) =

Hallmark Coagulation (103/28) =

Hallmark Cholesterol Homeostasis (33/98) =
Hallmark Bile Acid Metabolism (73/58) =
Hallmark Apoptosis (81/50) =

Hallmark Apical Surface (105/26) =

Hallmark Apical Junction (57/74) =

Hallmark Angiogenesis (55/76) =

Hallmark Androgen Response (35/96) =
Hallmark Allograft Rejection (44/87) <

Hallmark Adipogenesis (97/34) =

0.1

——
——
-
-
-
-
-
-
-
-
|_

TTTT L
R

Tr7!
iILLTI T
1 IL

T
TTJ_
1

TIT
1L+

T

TTITT (T T

TLLLLLTLLTTTILL
L il

T
TL
1

10.0

01

-
=
-
—

T 7 TT
T T T
TLLILLTLLTLT
1 b L+

TTTTT
I e e gy

TT
1L

_|
._|
-

1

-
—

1 10.0

Responders

So]

Non-responders

N Responders

Ie

H
Non-responders

Supplementary Figure 6. Univariate Cox PH regression on gene expression signatures.

Forest plots displaying hazard ratios (HR) and 95% confidence intervals (Cl) for the hallmark

gene signatures (univariate Cox PH regression), with respect to OS and PFS outcomes.

Statistically significant associations below a false discovery rate (FDR)-corrected significance

threshold of 0.05 are indicated in orange.
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Supplementary Figure 7. Univariate Cox PH regression on blood-based markers. Forest
plots displaying hazard ratios (HR) and 95% confidence intervals (Cl) for several blood-based
markers (univariate Cox PH regression), with respect to OS and PFS outcomes. Statistically
significant associations below a false discovery rate (FDR)-corrected significance threshold of

0.05 are indicated in orange.
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Supplementary Figure 8. Multivariate Cox PH analysis on patients receiving
monotherapy. Multivariate Cox PH regression analyses of predictors for OS and PFS in
patients with metastatic melanoma who received monotherapy. On the right side, the table
depicts the number of patients in the analysis and the associated Cox P for OS and PFS. Each
row represents a biomarker and is separated into groups for clinical, WGS, RNA-seq, and
blood modalities. Significant P<0.05 (orange), 95% confidence interval.

*Treatment line was excluded as variable because only one patient received second line

therapy.

Abbreviations: BRAF, v-Raf murine sarcoma viral oncogene homolog B1; combi, combination therapy; ECOG PS,
Eastern Cooperative Oncology Group performance status; HR, hazard ratio; IFN-y, interferon-gamma; LDH, lactate
dehydrogenase; mono, monotherapy; MUT, mutation; mts., metastasis; NLR, neutrophil-lymphocyte-ratio; RNA-
seq, RNA sequencing; S100, serum S100 melanoma marker; TIL, tumor-infiltrating lymphocytes; TMB, tumor
mutational burden; UV sig., ultraviolet mutational signature; WGS, whole-genome sequencing.



