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Abstract

Prognostic biomarkers for melanoma patients after lymph node resection are of clinical relevance and

could thus enable the identification of patients who therefore would most benefit from adjuvant
treatment. The aim of this work was to determine, using an in vitro model, whether immune-related
biomarkers such as MHC-class I and II, melanoma associated antigens, IDO1 and PD-L1, could also
be relevant to predict the risk of relapse of stage 111 melanoma patients after lymph node resection.

We established tumor cell lines from metastatic lymph nodes of 50 melanoma patients. The expression

of investigated biomarkers was determined on untreated and IFN-y treated melanoma cell lines using
flow cytometry. Among the selected biomarkers, the IFN-y induced expression of PD-L1 and IDO1
was associated with an increased risk of relapse (p=0.0001 and p=0.013, respectively) and was also
associated with death for IDO1 (p=0.0005). In the future, this immunologic signature could permit the
identification of patients at higher risk of relapse, and justifying an adjuvant treatment using

immunotherapy.

Key words: metastatic melanoma, prognostic markers, survival, melanoma cell-line, flow cytometry
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Abbreviations:

AJCC: American Joint Committee on Cancer

CTA: cancer testis antigens

DNA: desoxyribonucleic acid

GS: gene signature

H&E: hematoxylin & eosin

HMW-MAA: high molecular weight-melanoma associated antigen
IDO1: indoleamine 2,3 dioxygenase

LN: lymph node

MAA: melanoma associated antigens

mAb: monoclonal antibody

MAGE-A: melanoma-associated antigen-A

MCSP: melanoma chondroitin sulfate proteoglycan
MHC: major histocompatibility complex

NSCLC: non-small cell lung cancer

NY-ESO-1: New York esophageal squamous cell cancer-1
OS: overall survival

P: progression

PCR: polymerase chain reaction

PD-L1: programmed death ligand 1

RC: complete response

RECIST: response evaluation criteria in solid tumor
RFS: relapse free survival

RP: partial response

SSM: superficial spreading melanoma

St: stabilization

TRP2: tyrosinase related protein 2

Page 6 of 32



Page 7 of 32

oNOYTULT D WN =

Introduction
Malignant melanoma is the most aggressive cutaneous malignancy with 132,000 new cases occurring

worldwide each year (World Health Organization, Skin Cancers) and an annual 3-7% increase in the

incidence rate for Caucasians [1].

Despite the therapeutic revolution brought by innovative treatments such as targeted therapies (BRAF

inhibitors), or immune checkpoint inhibitors (i.e. PD-1/PD-L1 or CTLA-4/B7 antibodies). the

identification of biomarkers capable of predicting patient prognosis after lymph node resection are still

of clinical relevance. Furthermore, new treatments are arriving in the adjuvant setting for stage III
melanoma, increasing the interest to select patients with higher risk of relapse [2].
Consequently, attention has been focused on finding biomarkers to identify patients most likely to

respond to a specific cancer therapy. Thus, tumor gene expression profiling is a powerful technique for

identifying prognostic gene signatures (GSs) [3.4]. Predictive GSs have also been reported in

colorectal [5] and gastric cancers [6]. Moreover, both prognostic and predictive GSs have been

identified in non-small cell lung cancer (NSCLC) and breast cancer [7.8].

Recently, a 84-gene GS associated with clinical response to MAGE-protein immunizations has been

identified in metastatic melanoma [9]. These results were confirmed in resected NSCLC [10]. It was

the evidence that clinical response resulting from a cancer immunotherapeutic treatment may be

associated with an immune biomarker signature in two different settings (metastatic and adjuvant) and
in two tumor types (melanoma and NSCLC). The genes differentially expressed were genes involved
in antigen processing, MHC-class I and II, T-cell markers such as CD3 and CD8 and chemokines such
as CCLS, CXCL9 and CXCL10.

Meanwhile, a 46-gene GS with strong overrepresentation of immune response genes was identified in
79 stage 11l melanoma patients, suggesting that BRAF mutation, NRAS mutation, and the absence of
an immune-related expressed gene profile predicted poor outcome in stage I1I melanoma patients [11].
The genes differentially expressed were CCL5, CXCL9, CXCL10, MHC-class 11, MAGE-C2, CD2,

CD3 and CDS.
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The aim of this work was to assess whether modulation of some biomarkers expressed by melanoma
cell-lines, obtained from metastatic regional lymph nodes (LN) and exposed to IFN-y, could be an in
vitro prognostic tool useful to identify stage III melanoma patients with a higher risk of relapse and a

shorter overall survival. For this purpose we analyzed expression of some immune-related biomarkers

(MHC-class I and II) and melanoma associated antigens. We also tested expression of PD-L1 and

IDO1, two biomarkers known to be modulated by IFN-y and recently identified as enabling melanoma

cells to escape immune destruction despite antitumor responses [12-15].
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Materials and methods

Melanoma patients

A total of 50 stage I1Ib (AJCC 2007) melanoma patients were included in this study (table 1). For each

patient, a melanoma cell-line was obtained from a fragment of a metastatic lymph node (LN). Written
informed consent was provided by all patients and the study was approved by the Ethics Committee of
Pays de La Loire and Health Authorities (France). The 1964 Declaration of Helsinki protocols and its

later amendments or comparable ethical standards were applied in the present study.

Establishment of melanoma cell-lines

Melanoma cell-lines were established for the 50 tumor samples as previously described by us [16] [17]

and by others [18]. Briefly, fresh tumor samples were minced into small tumor pieces in wells of 24-

well plates (NUNC) with RPMI medium supplemented with 10% fetal calf serum (FCS). Plates were

placed at 37°C in a humidified incubator with 5% CO, and observed under a light microscope every

week and sub-cultured when necessary.

Experiments on melanoma cell lines

For each cell-line, a total of 500 000 cells per well of a 6-well plate were seeded in 3 ml of culture

medium with or without 500U/ml recombinant IFN-y (Tebu, Le Perray en Yvelines, France), in

duplicate. After 48 hours of incubation, cells were washed, detached from the wells using PBS-EDTA

(Lonza, Levallois, France) and processed for flow cytometry.

Antibodies and flow cytometry

For membranous staining, 0.2 x 10° cells were stained for 30 minutes at 4°C protected from light
according to manufacturer’s instructions with mouse anti-human MCSP (melanoma chondroitin
sulfate proteoglycan) (Miltenyi Biotec, #130-091-252, dilution 1/40, Bergisch Gladbach, Germany),
mouse anti-human B7H1 (PD-L1) (ebioscience, #12-5983-73, dilution 1/10), HLA-I primary antibody

recognizing HLA-A, -B, -C or HLA-II primary antibody recognizing HLA-DP, -DQ, -DR (BD
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Biosciences, respectively #555551 and #555557, dilution 1/100, Le Pont de Claix, France) as
previously described [19].

For intracellular staining, 0.2 x 10° cells were rinsed twice in DPBS, permeabilized using
fixation/permeabilization buffer set (eBioscience, #00-8333-56, Paris, France) according to the
manufacturer’s instructions and stained with mouse anti-MAGE-A (melanoma-associated antigen-A)
(Tebu, #sc-20034, dilution 1/40, recommended for detection of MAGE-AL, 2,3, 4, 6, 10 and 12),
mouse anti-NY-ESO-1 (New York esophageal squamous cell cancer-1) (Tebu, #sc-53869, 1/40),
mouse anti-tyrosinase (Tebu, #sc-20035, 1/40), mouse anti-Melan-A (Tebu, #sc-20032, 1/40) or
mouse anti-gp100 (Tebu, #sc-59305, 1/40) Abs for 30 minutes at 4°C, or with mouse anti-human
IDO1 mAb (Bio-Rad AbD Serotec, #OBT2037G, dilution 1/200) as previously described [19].

Melanoma cell-lines were gated according to their forward and size scatter characteristics. A minimum

of 10* viable cell gated events were acquired on a FACScalibur flow cytometer and data were analyzed

using the Cell Quest Pro software (Becton Dickinson, Grenoble, France). A 10% increase of the

proportion of tumor cells stained with a given antibody after IFN-y treatment compared to the

proportion of tumor cells before IFN-y treatment was considered as a significant increase, a 10%

decrease in this proportion as a significant decrease. A difference comprised between -5% and -10% in

the expression of a given biomarker after IFN-y treatment compared to before IFN-y treatment was

considered as a moderate decrease.

Statistical analysis

Each biomarker was assessed on melanoma cell-lines with and without IFN-y stimulation.

Cox models were developed for both situations: biomarkers only from treated melanoma cell-lines and
biomarkers only from untreated melanoma cell-lines. All models were adjusted on clinico-pathological
informations such as the Breslow index, capsular breaking, and number of invaded nodes, BRAF and
NRAS mutations. For these 2 situations, the outcome was the impact of biomarkers on patient relapse-
free survival (RFS) and overall survival (OS). RFS was calculated as the time interval between

lymphadenectomy and the relapse or death and OS was calculated as the time interval between
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lymphadenectomy and the death whatever the cause. Regarding RFS, if death was caused by

melanoma, relapse has occurred earlier and if death is not from melanoma, it is considered as a

oNOYTULT D WN =

censoring event. Regarding OS, both deaths from melanoma and from another cause were considered.
10 Multivariate Cox model was developed including all biomarkers and clinic-pathological informations
12 such as the Breslow index, capsular breaking, and number of invaded nodes, BRAF and NRAS
14 mutations. The variable selection method of the multivariate model was based on the Akaike
16 Information Criterion [Akaike H. A new look at the statistical model identification. IEEE Trans
18 Automat Contr 1974; 19: 716-723] (AIC). The threshold of significance was set at 5% in bilateral

20 situation. The R 3.11 statistical software was used for all analyses. All quantitative data were scaled.
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Results

A total of 50 stage I1Ib (AJCC 2007) melanoma patients were included in this study. The main clinical

features of these patients are summarized in table 1 and detailed clinical characteristics of the 50

patients are summarized in table 2. Mean age was 51.9 &+ 11.6 years (median: 53: min.-max.:27-72),

with 35 men and 15 women. Median event-free survival was 8 months and median survival was 19.5

months.

Expression levels of selected biomarkers by untreated and IFN-ytreated melanoma cell-lines

No untreated melanoma cells expressed PD-L1 (median 0.36% positive cells) and most untreated

melanoma cells did not express IDO1 (median 37% positive cells); this expression was greatly

induced in vitro by IFN-y (median 76.1% positive cells for PD-L1 and 56% for IDO1) (figure 1 and 2,

table 3 and supplementary table 1).

Most untreated melanoma cells expressed MCSP, gp100, Melan-A and tyrosinase and also MHC-class

I and MHC-class II antigens (table 3 and supplementary table 1). Upon IFN-y treatment, MHC-class II

expression was increased, whereas MCSP and MHC-class I expression was not modified and gp100,

Melan-A and tyrosinase expression was moderately decreased (table 3 and supplementary table 1).

Half of untreated melanoma cells expressed NY-ESO-1 and MAGE-A antigens and their expression

was decreased upon IFN-y in vitro stimulation (table 3 and supplementary table 1).

Significant associations between selected biomarkers and RFS
Univariate analysis
None of the clinical features was significantly associated with RFS (for Kaplan Meier curves, see

supplementary figure 1). No relationship was observed between the 10 selected biomarkers in

untreated melanoma cell-lines and RFS except for MAGE-A expression (p=0.021) and also no

relationship between biomarkers in IFN-y treated melanoma cell-lines and RFS except for tyrosinase

(p=0.012) (supplementary table 2 and supplementary figure 1 for Kaplan Meier curves).
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Multivariate analysis

Biomarkers in untreated melanoma cell-lines

The expression of MCSP in untreated melanoma cell-lines was associated with an improved RFS
(p=0.026) (supplementary table 3). The other biomarkers were not significantly associated with RFS.
Biomarkers in IFN-y treated melanoma cell-lines

The induction of PD-L1 and IDO1 expression in IFN-y treated cell-lines was significantly associated
with a decreased RFS (respectively p=0.0001 and p=0.013) (supplementary table 4). Regarding
melanoma associated antigens (MAA), the decreased expression of tyrosinase in IFN-y treated cell-
lines was associated with an improved RFS (p=0.0013), whereas the decreased expression of NY-
ESO-1 in IFN-y treated cell-lines, was significantly associated with a decreased RFS (p=0.0005). The
unmodified expression of MCSP upon IFN-y stimulation was associated with an improved RFS
(p=0.01). The other biomarkers were not significantly associated with RFS.

Other clinico-biological markers

NRAS mutation status was associated with an improved RFS (p=0.0015) (supplementary table 4). The
number of invaded LNs was significantly associated with a poor RFS (p=0.0175). The other clinical

markers were not significantly associated with RFS.

Significant associations between selected biomarkers and OS
Univariate analysis

We observed that none of the clinical features was significantly associated with OS (for Kaplan Meier

curves, see supplementary figure 2). No relationship was observed between the 10 selected biomarkers

in untreated melanoma cell-lines and OS except for MAGE-A and NY-ESO-1 (respectively p=0.0073

and p=0.044). In addition, no relationship was identified between these biomarkers in IFN-y treated

melanoma cell-lines and OS (supplementary table 5 and supplementary figure 2 for Kaplan Meier

curves).
Multivariate analysis

Biomarkers in untreated melanoma cell-lines
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The expression of tyrosinase was associated with an improved OS (p=0.003) (supplementary table 6).
The other biomarkers were not significantly associated with OS.

Biomarkers in IFN-y treated melanoma cell-lines

The induction of IDOI1 expression by IFN-y was significantly associated with a decreased OS
(p=0.0005) (supplementary table 7). The decreased expression of gp100 and MAGE-A by IFN-y was
associated with an improved OS (respectively p=0.007 and p=0.023) whereas the decreased expression
of Melan-A by IFN-y was significantly associated with a decreased OS (p=0.028). The unmodified
expression of MCSP upon [FN-y stimulation was associated with an improved OS (p=0.02). The other
biomarkers were not significantly associated with OS.

Other clinico-biological markers

High Breslow index and capsular breaking were significantly associated with a poor OS (respectively
p=0.03 and p=0.0026) (supplementary table 7). The other clinical markers were not significantly

associated with OS.

Page 14 of 32



Page 15 of 32

oNOYTULT D WN =

12

Discussion

In the present work, we conducted a multivariate analysis of clinical and pathological determinants of

outcome and several immune-related biomarkers, melanoma associated antigens, and two important

biomarkers of immune relevance in melanoma: IDO1 and PD-L1.

First, we observed that most untreated melanoma cell-lines did not express IDO1. Moreover, the
induction of IDO1 expression by IFN-y treatment was significantly associated with both decreased
RFS and OS, making IDO1 the only biomarker associated with both RFS and OS in this study. IDO1
is an intra-cellular enzyme that degrades tryptophan to kynurenine, inducing a local

immunosuppression through deficiency in this essential amino acid, which is needed for the activity of

T-cells [20]. There is evidence that IFN-y stimulates IDO1 gene transcription in many cell types
[21,22]. In melanoma, IDO1 has been shown to be increased in both primary and metastatic lesions
and its expression correlated with increased invasiveness and disease relapse rate [12,13]. We recently
reported an induction of PD-L1 expression by melanoma cells when co-cultivated with IDO1
expressing fetal fibroblasts [23]. We assumed that this induction of PD-L1 by IDO1 may contribute to
inhibit the efficacy of adoptive cell therapy using TILs, by inducing inactivation of lymphocytes,
decreasing both their survival and proliferation. This way, IDO1 appears as a molecule that may play a

major role in immune tolerance induction, in melanoma microenvironment.

We also observed that untreated melanoma cells did not express PD-L1. Interestingly, the induced
expression of PD-L1 in IFN-y treated cell-lines was significantly associated with a decreased RFS. It is
well known that many malignant cells express PD-L1, either constitutively or after IFN-
vy induction [24,25]. PD-L1 expression has been described as having multiple prognostic significances,
depending on the tumor type. It has been correlated with decreased survival in ovarian, pancreatic, and
renal cell carcinomas [26-28], and has been associated with an improved survival in patients with
Merkel cell [29], breast [30], and cervical carcinomas [31]. Conflicting reports also exist regarding its
significance in melanoma [14,15]. However, all these studies were conducted on tumor tissue samples

and not on in vitro tumor cell-lines.
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Regarding melanoma associated antigens (MAA), epl100/PMEL. Melan-A/MART-1 and tyrosinase,

we observed that their expression was moderately decreased upon IFN-y treatment of melanoma cell-

lines. Variable responses after IFN stimulation on MAA expression had already been reported in the

literature, ranging from moderate induction to suppression [32]. Moreover, upon IFN-y stimulation, we

observed that the decreased expression of tyrosinase was associated with an improved RFS and the

decreased expression of gp100 to an improved OS whereas the decreased expression of Melan-A was

associated with a decreased OS. Our conflicting results regarding the predictive value of MAA

perfectly illustrates the fact that data on this subject are controversial [33-35]. Finally, we report that

the unmodified MCSP expression in IFN-y treated melanoma cell-lines was related to both increased

RFS and OS. MCSP/HMW-MAA is highly expressed in more than 85% of melanomas [36] and is

thought to contribute to the malignant phenotype of melanoma cells via enhancement of their

spreading, invasion, and migration [37]. To our knowledge, no data exist to date regarding the

predictive or prognostic value of MCSP expression level in melanoma.

Regarding cancer testis antigens (CTA), we observed here that the decreased expression of MAGE-A

was associated with an improved OS. whereas the decreased expression of NY-ESO-1 was associated

with a diminished RFS. This result is consistent with our previous study reporting that the expression

of MAGE-A1 and MAGE-A3 but in contradiction for NY-ESO-1 which was significantly associated

with a higher RFS in stage III melanoma patients [38]. However in the present work we used flow

cytometry to determine the expression level of tumor associated antigens on melanoma cell-lines,

whereas in our work published in 2009, we used a semi-quantitative RT-PCR analysis on melanoma

tissue specimens. In primary cutaneous melanoma, Svobodova et al reported that the median RFS of

patients with the three CTA (MAGE-Al, MAGE-A4 and NY-ESO-1) positive tumors was

significantly reduced compared to those of patients with CTA-negative tumors [39].

We finally observed that NRAS mutation status was associated with an improved RFS. However,

controversial data exist in the literature on this subject. For instance, Ekedahl et al observed a trend

showing a better prognosis for patients with NRAS-mutant tumors compared with BRAF V600E-
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mutant tumors [40], although other studies reported an association between NRAS mutation and worse

prognosis in stage IV melanoma [41] but also in stage III melanoma [11].

One of the limitations of our work is that it is not always possible to obtain melanoma cell-lines and

the delay for obtaining it. In our experience, we managed to obtain cell-lines for 80% of our patients.

The median time necessary to obtain the cell-lines was 2 months after complete lymph node resection.

This is not so long as compared to inclusion in a clinical trial. Furthermore, the adjuvant treatment

could be initiated before obtaining the cell line, and changed when the data become available.

In conclusion, our results suggest that it is possible to identify a dynamic prognostic immunological

profile of melanoma cells, for stage III melanoma patients with lymph node involvement. Melanoma

cell-lines treated with IFN-y could be an interesting tool to identify stage III melanoma patients with a

higher risk of relapse. Thus, we propose that the modulation of PD-L1 and IDOI1 expression in

melanoma cell-lines incubated with IFN-y could help screening patients most at risk of relapse and

shorter overall survival. These biomarkers have a prognostic value on RFS and OS. In the future, this

immunological profile of melanoma cells could help to identify stage III melanoma patients with a

higher risk of relapse and thus justifying an adjuvant treatment. Today, this last point is highly relevant

because of new treatments costs, but also adverse events occurrence, that can persist despite stopping

treatment.
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1

2

3

4 Table 1: Main clinico-pathological features of the 50 melanoma patients
5 Variable Overall population (50)
? Age (years) 51,9 years (+/-11,6)
8 > 50 years 30
9 <50 years 20
10

1 Gender

12 Male 35
13 Female 15
14

15 Stage of melanoma 1Ib 50
16

17 Death

18 Yes 38
19

20 No 12
21 Adjuvant treatment

- TILs + IL-2 23
24 IFN-alpha 12
25 IL-2 10
26 None 5
27 2,74 ( )
28 Breslow , /4 (mean
29 2 (median)
30 <1,5mm 21
31 >1,5mm 29
32 Missing data 0
33 )

34 Ulceration

35 Yes 14
36 No 17
;73 Missing data 19
39 Number of metastatic lymph nodes 2 (mean and median)
40 >1 28
41 1 22
42

43 Capsular breaking

jg Yes 31
46 No 19
47 Missing data 0
48 Mean progression free survival 8 months
49

50 Mean overall survival 19,5 months
51 Mutations 40
52 BRAF 25
53

54 NRAS 15
55 KIT 0
56

57

58

59
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Table 3: Median expression of selected biomarkers by untreated melanoma cell-lines and IFN-y

21

stimulated melanoma cell-lines

untreated TFN-y
melanoma treated

cells melanoma

cells

PD-L1 0,4% 76,1%
IDO1 37,0% 56,1%
MHC-I 90,2% 84,3%
MHC-II 67,7% 79,8%
gp100 68,5% 63,3%
Melan-A 74,5% 65,8%
tyrosinase 74,5% 58,2%
NY-ESO-1 52,5% 37,9%
MAGE-A 43,0% 26,8%
MCSP 91,3% 88,6%

Figure 1: Median expression of PD-L1 and IDO! in untreated melanoma cell-lines and IFN-y

stimulated melanoma cell-lines
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Figure 2: Representative pictures of flow cytometric analyses for PD-L1 (2A) and IDO1 (2B)

Blue line: untreated melanoma cells, red line: IFN-y treated melanoma cells, black line:

isotypic control

2B Intracellular IDO1 expression
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Figure legends

Figure 1: Median expression of PD-L1 and IDOI1 in untreated melanoma cell-lines and IFN-y

stimulated melanoma cell-lines

Figure 2: Representative pictures of flow cytometric analyses for PD-L1 (2A) and IDO1 (2B)

Blue line: untreated melanoma cells, red line: IFN-y treated melanoma cells, black line:

isotypic control
Supplementary figure 1: Kaplan Meier curves for RFS

Supplementary figure 2: Kaplan Meier curves for OS

Table 1: Main clinico-pathological features of the 50 melanoma patients

Table 2: Detailed clinico-biological characteristics of the 50 melanoma patients

Table 3: Median expression of selected biomarkers in untreated melanoma cell-lines and IFN-y

stimulated melanoma cell-lines

Supplementary table 1: Cytometric analysis of the 50 melanoma cell-lines (data are expressed as % of
positive cells)

Supplementary table 2: Univariate model for RFS including biomarkers from both untreated and IFN-y
treated melanoma cell-lines

Supplementary table 3: Cox model for RFS including only biomarkers from untreated melanoma cell-
lines

Supplementary table 4: Cox model for RFS including only biomarkers from IFN-y treated melanoma
cell-lines

Supplementary table 5: Univariate model for OS including biomarkers from both untreated and IFN-y
treated melanoma cell-lines

Supplementary table 6: Cox model for OS including only biomarkers from untreated melanoma cell-
lines

Supplementary table 7: Cox model for OS including only biomarkers from IFN-y treated melanoma

cell-lines
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34

3!

3¢

BRAF/NRAS BRAF/NRAS
Patients | g [mutation testing|9 tumor cells in|mutation testing| ~ Cell-ine Date of birth | Gender |Dat€ Of primitive| o Breslow | o oo | Capsular Date of LN Adjuvant AgeatLN | Number of Date of Age at Type of Date of death | Age at death | DA€ Of last
code FFPE tumor | FFPE block | autologous passage tumor exision >1.5mm breaking exision treatment exision invaded LNs | pr progression news
sample tumor cell-line
1 n P.Q6IR 65 p.Q6IR ND 30/06/1941 M 28/11/1990 05 0 NA 1 21/12/1994 TIL +1L-2 53,00 5 10/07/1995 54,03 metastasis 07/01/1996 5452 NA
2 " p.Q6IH 85 P.Q6IH P33 01/12/1952 M 01/12/1994 75 1 1 1 01/02/1995 TIL+IL-2 42,00 3 no NA NA no NA 10/05/2016
3 " P.V60OE 90 P.V60OE P5 20102/1946 M NK/NK/1994 34 1 1 1 16/02/1995 IL-2 48,00 1 22/01/1996 49,92 metastasis 02/05/1997 51,20 NA
4 in P.V600K 50 P.V600K P6 23/12/1939 M 02107/1994 098 0 NA 1 16/03/1995 IL-2 55,00 2 13/06/1995 55,47 regional 29/08/1996 56,68 NA
5 in wt 85 wt P7 03/03/1939 M 23/02/1995 236 1 NA 0 30103/1995 IL-2 56,00 5 06/06/1995 56,26 metastasis 24/06/1995 56,31 NA
6 in wt 60 wt P6 11/08/1944 M 13/07/1994 368 1 1 0 22/06/1995 TIL +IL-2 50,00 6 25/09/1995 51,12 metastasis 09/01/1996 51,41 NA
7 in P.Q6IR 2 P.QBIR P4 23/02/1941 F 15/11/1993 1 0 NA 0 20/07/1995 L2 54,00 3 25/01/1996 54,92 metastasis 25/01/1996 54,92 NA
8 in wt 70 wt P15 24/03/1946 M 22103/1995 08 0 NA 0 05/10/1995 TIL +IL-2 49,00 2 no NA NA no NA 10/05/2016
9 " P.V600E 80 P.V60OE P10 19/07/1945 M 12/12/1995 34 1 NA 1 12/12/1995 -2 50,00 1 22/02/1996 50,60 regional 05/01/1997 51,47 NA
10 " P.V60OE 75 P.V600E P10 02/04/1947 M 12/12/1995 39 1 1 0 25/04/1996 IL-2 49,00 2 10/06/1996 49,19 local 30/12/2000 53,75 NA
11 " P.V60OE 80 P.V60OE P6 08/10/1930 M 15/04/1997 9 1 NA 1 17/10/1996 TIL*1L-2 66,00 2 23/03/1997 66,46 metastasis 15/04/1997 66,52 NA
12 in P.V60OE 60 P.V60OE P4 07/11/1945 M 15/05/1996 2 1 4 0 23/07/1997 TIL+1L-2 51,00 1 no NA NA no NA 10/05/2016
( 13 in wt 60 wt P14 29/04/1937 F 19/03/1996 1,04 0 NA 1 11/09/1997 TIL+1L-2 60,00 2 no NA NA no NA 10/05/2016
14 in P.V600E 50 P.V60OE P7 22/03/1978 F 03/03/1997 144 [ 1 1 17/10/1997 L2 19,00 1 no NA NA no NA 10/05/2016
9 15 in p.V60OR >90 P.V60OR P6 24/04/1925 M 14/01/1997 39 1 1 0 13/11/1097 TIL +IL-2 72,00 3 no NA NA 27/06/2000 75,18 NA
16 in P.V600E 80 P.V60OE =3 01/11/1963 M NK/01/1996 32 1 NA 1 19/02/1998 TIL +IL-2 34,00 1 07/08/1998 34,77 metastasis 17/06/1999 3562 NA
: 17 n p.V600E 80 p.V600E P12 07/06/1974 M 17/04/1998 12 0 NA 1 17/04/1998 IL-2 23,00 1 13/10/1998 24,35 metastasis 15/12/1998 24,52 NA
A4 8 " p.Q6IL 60 p.QBIL P12 03/04/1940 M 25/18/1997 1,65 1 1 1 30/04/1998 TIL+IL-2 58,00 7 27/07/1998 5831 locale 06/10/1998 58,51 NA
1 1 " wt 45 wt P7 09/11/1956 M 20/01/1998 135 0 1 0 23/07/1998 IL-2 41,00 1 no NA NA no NA 10/05/2016
< 2 in P.V60OE 65 P.V60OE P5 14/02/1949 F 31/07/1997 6 1 1 1 03/09/1998 IL-2 49,00 2 21/01/2000 50,93 local 07/01/2002 52,90 NA
21 in P.V600E 80 P.V600E P9 13/08/1952 F 29/06/1998 8 1 4 1 16/09/1998 TIL+1L-2 46,00 2 11/05/1999 46,74 metastasis 20/01/2000 47,44 NA
4 22 in p.Q6IR 80 P.Q6IR P13 03/03/1931 M 12/07/2001 19 1 NA 0 30/01/2003 TIL+1L-2 71,00 1 24/06/2005 74,31 regional 20/03/2006 75,05 NA
23 in P.V600E 50 P.V60OE P40 14/11/1954 M 01/03/2003 088 [ 0 1 19/06/2003 TIL +IL-2 48,00 1 23/07/2004 49,69 metastasis 30/12/2004 50,13 NA
8 2 in wt >90 wt P5 12/06/1944 F 17/05/2004 245 1 1 0 15/05/2004 TIL +IL-2 59,00 1 21/07/2004 60,11 regional 09/04/2005 60,82 NA
25 n p.Q61K 60 p.Q61K P6 24/05/1959 F 15/07/1996 1 0 ) 1 05/08/2004 TIL +1L-2 45,00 1 no NA NA no NA 10/05/2016
26 " P.V600E 50 P.V6O0OE P7 07/03/1933 F 04/11/2003 0,331 0 0 0 22/11/2004 TIL +1L-2 71,00 1 25/01/2006 72,89 regional 04/03/2006 72,99 NA
27 " P.V60OE 85 P.V600E P9 23/09/1932 F 22/09/1989 12 0 NA 1 18/02/2005 TIL +1L-2 72,00 1 18/11/2005 73,15 local no NA 10/05/2016
28 " p.Q6IR 60 P.Q6IR P11 22/02/1942 F 04/12/2001 1,04 4 4 0 03/06/2005 TIL+IL-2 63,00 1 no NA NA 07/07/2009 67,37 NA
1 2 in P.Q6IR 80 P.Q6IR P7 31/08/1952 M 23/06/2005 6 1 1 0 23/09/2005 IFN-alpha 53,00 2 23/04/2008 55,64 metastasis 06/04/2009 56,60 NA
T in wt 90 wt P4 27/08/1946 M 03/06/2005 >3 1 1 0 07/10/2005 TIL +1L-2 59,00 1 07/04/2006 59,61 metastasis 10/10/2006 60,12 NA
31 in P.V600E 95 P.V60OE P9 02/10/1960 M 29/09/1998 12 0 0 0 21/11/2005 TIL +IL-2 45,00 1 no NA NA no NA 10/05/2016
32 in wt 2 wt =3 10/10/1950 M 05/07/2005 08 0 0 1 10/03/2006 TIL +IL-2 55,00 1 23/06/2006 55,70 regional 03/03/2007 56,39 NA
33 in P.Q6IR 2 P.QBIR P10 02/03/1942 F NK/12/1997 18 1 NA 1 10/03/2006 None 64,00 2 no NA NA no NA 10/05/2016
34 n p.Q61L 75 p.Q61L P6 30/03/1955 M 22/08/2005 2 1 NA 1 05/05/2006 None 51,00 1 24/11/2006 51,66 reg 16/07/2008 53,30 NA
35 " wt <5 wt P5 05/06/1950 M 27/06/2005 4 1 0 1 21/06/2006 IFN-alpha 56,00 6 11/09/2006 56,27 metastasis 20/08/2007 57,21 NA
36 " P.V60OE 35 P.V60OE P10 11/02/1943 M 30/12/2004 145 0 4 1 17/11/2006 IFN-alpha 63,00 3 04/05/2007 64,22 local 05/10/2008 65,65 NA
37 in P.V60OE 90 P.V600E P7 14/12/1970 F 05/12/2005 2 1 4 1 15/12/2006 None 36,00 1 29/01/2007 36,13 metastasis 28/04/2007 36,37 NA
38 in P.V600E 85 P.V60OE P7 13/01/1954 M 24/03/1995 4 1 NA 1 26/01/2007 IFN-alpha 53,00 4 11/09/2007 53,66 regional 04/07/2008 54,47 NA
39 in P.V600E 60 P.V60OE P7 07/12/1957 F 28/09/2006 48 1 1 1 30/03/2007 IFN-alpha 49,00 4 28/12/2007 50,06 metastasis 03/06/2008 50,49 NA
40 in p.QB1K 80 P.QB1K P6 13/01/1948 F 30/04/2007 9 1 NA 1 19/07/2007 IFN-alpha 59,00 2 18/03/2010 62,18 locale 25/05/2011 6336 NA
a1 in P.V600E 80 P.V60OE P7 12/12/1970 M 17/03/2006 06 0 NA 1 30/08/2007 IFN-alpha 36,00 3 19/11/2007 36,94 regional 27/03/2008 37,20 NA
42 n p.V600K 95 P.V600K P7 22/08/1944 M 09/10/2006 24 1 0 0 13/12/2007 IFN-alpha 63,00 2 23/09/2008 64,09 regional no NA 10/05/2016
43 " P.V600E 50 P.V60OE P7 16/10/1951 M 19/02/2007 036 0 NA 1 13/12/2007 IFN-alpha 56,00 >1 07/04/2008 56,48 metastasis 20/07/2008 56,76 NA
44 n P.QBIK 85 P.QBIK P6 04/08/1959 M 23/10/2007 551 1 4 0 08/02/2008 None 48,00 1 11/08/2008 49,02 locale 10/06/2011 51,85 NA
45 " P.V60OE 85 P.V60OE P8 10/03/1959 M 19/02/2007 27 1 4 0 15/02/2008 TIL +IL-2 48,00 1 19/06/2008 49,28 regional 03/08/2008 49,40 NA
46 in P.Q6IR 10 P.Q6IR P7 25/09/1947 M 26/06/2007 29 1 4 1 25/02/2008 IFN-alpha 60,00 3 31/12/2008 61,27 metastasis 11/01/2010 62,30 NA
a7 in wt 85 wt P4 25/05/1980 M 02103/2006 13 0 0 1 12/03/2008 IFN-alpha 27,00 8 29/04/2008 27,93 regional no NA 10/05/2016
48 in P.QB1K 40 P.QB1K P6 31/01/1948 M 04/08/2003 1,39 0 NA 1 19/05/2008 None 60,00 2 21/08/2008 60,56 reg + meta 06/02/2009 61,02 NA
49 in P.V600E 60 P.V60OE P8 20/11/1962 F 02105/2008 4,83 1 1 0 11/07/2008 IFN-alpha 45,00 2 17/07/2009 46,66 local 16/07/2010 47,65 NA
50 in P.Q6IR % p.QBIR P5 21/06/1954 M 05/06/2007 034 0 0 1 02/12/2009 TIL +1L-2 55,00 1 26/08/2010 56,18 metastasis 03/11/2010 56,37 NA

38
39
40
41

Table 2 : Detailed clinico-biological characteristics of the 50 melanoma patients
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Piﬂﬁ’;'s CMH I CMH I MCSP gp100 NYESO1 Melan-A tyrosinase MAGEs PD-L1 D01
untreated +IFN untreated +IFN untreated +IFN untreated +IFN untreated +IFN untreated +IFN untreated +IFN untreated +IFN untreated +IFN untreated +IFN
i 91,26% 86,05% 68,65% 85,83% 88,98% 87,83% 93,63% 85,81% 61,66% 0,33% 86,12% 78,36% 76,57% 58,02% 39,20% 0,38% 71,46% 79,42% 53,72% 81,94%
2 83,11% 96,71% 19,88% 88,15% 62,90% 78,36% 89,12% 89,36% 77,16% 72,92% 78,02% 75,84% 77,07% 79,88% 62,17% 54,58% 0,00% 84,87% 0,00% 0,00%
2[ 93,74% 88,99% 92,21% 92,65% 96,87% 90,59% 80,20% 62,77% 38,82% 1,98% 89,76% 58,20% 88,18% 52,72% 78,17% 0,00% 0,00% 77,71% 80,22% 67,38%
3] 4 79,96% 77,55% 16,40% 19,85% 89,59% 87,45% 80,39% 83,34% 75,35% 65,79% 73,55% 81,11% 80,68% 81,41% 18,39% 31,02% 82,16% 78,83% 74,01% 64,31%
e 81,57% 86,50% 59,29% 73,84% 96,57% 92,50% 74,23% 75,06% 62,81% 55,69% 86,16% 75,48% 51,45% 36,52% 0,40% 1,01% 86,72% 80,59% 53,45% 51,43%
4
6 100,00% | 100,00% 0,00% 91,10% 95,48% 95,90% 0,00% 100,00% 80,38% 57,39% 94,77% 96,13% 0,00% 63,38% 42,65% 49,14% 100,00% | 100,00% 0,00% 0,00%
57 92,78% 83,97% 85,18% 79,79% 0,00% 0,00% 61,16% 71,34% 0,00% 0,00% 57,54% 51,62% 66,55% 48,21% 28,79% 14,22% 0,00% 72,64% 0,00% 16,27%
6| s 66,39% 37,34% 88,88% 84,86% 94,12% 95,46% 54,97% 78,65% 33,61% 471% 81,61% 84,86% 43,95% 31,08% 25,70% 11,99% 2,39% 2,44% 40,58% 24,72%
7L° 82,47% 76,40% 70,49% 63,54% 1,18% 0,57% 057% 0,35% 0,29% 0,28% 0,43% 0,30% 0,35% 0,11% 0,40% 0,26% 76,72% 82,74% 1,22% 3.42%
10 78,11% 77,04% 39,26% 80,43% 94,61% 92,26% 53,44% 35,76% 72,25% 0,24% 66,43% 49,03% 51,04% 11,09% 36,51% 0,90% 0,14% 71,95% 0,84% 64,88%
8w 85,54% 83,02% 59,99% 70,43% 59,89% 53,37% 0,15% 0,03% 0,81% 0,20% 0,20% 0,45% 0.27% 0,54% 1,03% 1,06% 0,14% 57,10% 7,22% 56,37%
9 12 05.93% 93.62% 78.56% 04.46% 97.35% 93.24% 87,75% 80,99% 70,51% 24,28% 79,65% 55,21% 77,08% 68,60% 53,81% 27,76% 0,00% 29,97% 41,70% 70,14%
101 76,99% 71,73% 0,99% 61,94% 86,65% 86,14% 60,05% 66,21% 55,75% 44,88% 65,42% 69,56% 74,80% 75,09% 53,25% 17,12% 18,26% 62,41% 52,26% 44,35%
14 72,22% 61,31% 61,93% 75,97% 81,88% 71,41% 3,52% 1,79% 0,31% 0,69% 2,42% 0,48% 0,19% 1,48% 0,20% 0,37% 80,57% 78,98% 56,30% 7,56%
LT 92,68% 85,90% 83,57% 72,04% 50,04% 36,15% 58,45% 62,23% 1,24% 2.21% 60,57% 58,81% 1,89% 60,20% 1,60% 1,88% 66,86% 66,68% 15,00% 64,88%
1P 16 100,00% | 100,00% 45,37% 73,21% 95,37% 95,39% 100,00% | 100,00% 97,93% 69,07% 99,75% 97,62% 97,15% 100,00% | 100,00% 52,45% 100,00% 46,36% 0,00% 49,04%
18 96,48% 92,16% 76,92% 94,29% 98,93% 98,28% 47,60% 72,19% 0,23% 0,23% 59,95% 65,52% 017% 64,95% 0,20% 70,58% 0,34% 88,14% 77,75% 39,82%
[ 18 84,10% 67,12% 69,85% 76,55% 90,46% 86,80% 83,82% 58,42% 91,97% 51,92% 91,20% 69,97% 78,70% 47,96% 28,39% 27,28% 39,66% 83,26% 0,62% 3,49%
iz 93,64% 93,45% 91,50% 86,32% 94,54% 92,31% 38,51% 42,99% 69,63% 60,88% 71,26% 59,90% 83,08% 87,01% 94,06% 91,43% 15,88% 4,63% 37,75% 55,75%
15 20 89,09% 81,74% 23,72% 66,01% 92,54% 91,42% 62,07% 63,06% 50,14% 46,13% 70,60% 55,75% 74,82% 62,25% 60,95% 37,28% 0,08% 57,71% 37,74% 43,83%
162 89,52% 88,26% 70,76% 68,07% 86,35% 84,92% 82,51% 70,72% 87,11% 26,03% 87,87% 53,02% 89,11% 70,21% 80,48% 8,34% 0,00% 77,66% 77,68% 25,11%
[ 2 98,50% 95,53% 99,20% 97,84% 98,43% 97,36% 64,49% 86,74% 84,90% 84,33% 75,08% 82,08% 84,33% 77,52% 51,11% 73,43% 0,00% 80,59% 89,74% 82,58%
7> 85,95% 96,18% 60,46% 85,06% 97,15% 97,38% 90,43% 89,81% 51,81% 41,50% 91,82% 89,35% 81,25% 82,73% 43,30% 55,05% 49,22% 75,30% 89,38% 80,33%
18 24 83,43% 84,58% 84,20% 85,14% 1,60% 2,82% 0,20% 0,19% 0,13% 0,04% 0,19% 0,05% 0,49% 0,22% 0,23% 0,07% 0,06% 76,71% 80,25% 84,30%
10 2 94,27% 95,88% 96,36% 97,84% 79,16% 83,78% 93,39% 93,68% 54,50% 47,99% 90,48% 90,58% 90,08% 84,05% 54,15% 47,94% 0,76% 86,21% 91,95% 94,18%
26 0,00% 100,00% 1,59% 84,84% 83,83% 80,16% 0,00% 0,00% 92,91% 86,89% 85,21% 58,13% 100,00% | 100,00% 60,24% 25,16% 0,00% 0,00% 100,00% | 100,00%
20 27 96,52% 90,15% 93,90% 88,89% 98,81% 97,49% 66,58% 58,02% 88,01% 82,79% 90,03% 83,62% 78,68% 71,13% 83,67% 76,32% 0,00% 91,45% 0,00% 0,00%
2T 28 92,85% 95,14% 73,73% 89,43% 91,92% 89,85% 17,89% 34,46% 78,57% 69,10% 74,53% 69,47% 7,07% 13,47% 30,06% 31,72% 87,76% 92,85% 76,00% 75,04%
B 86,01% 87,31% 54,80% 54,93% 63,03% 46,43% 80,54% 79,88% 52,12% 52,51% 73,09% 70,13% 48,82% 34,15% 38,38% 21,17% 0,84% 1,12% 11,32% 24,83%
L 30 96,04% 69,27% 88,11% 79,83% 59,52% 42,58% 0,00% 0,00% 6,35% 0,26% 0,00% 0,00% 0,22% 0,07% 0,25% 0,26% 0,05% 83,39% 22,34% 58,27%
2B 31 72,15% 64,23% 73,70% 70,44% 82,13% 69,32% 77,96% 74,46% 72,04% 70,33% 77,20% 66,00% 65,99% 67,84% 78,29% 61,39% 0,65% 0,89% 0,60% 28,70%
28 = 71,17% 74,60% 56,74% 47,23% 54,77% 57,33% 75,40% 72,04% 50,67% 48,81% 61,21% 65,08% 56,58% 57,42% 0,21% 53,31% 0,50% 52,77% 1,39% 43,08%
2 33 87,71% 83,58% 92,10% 90,21% 94,59% 88,32% 74,94% 72,66% 52,87% 33,08% 73,43% 51,69% 88,09% 58,42% 59,00% 29,64% 0,13% 87,99% 56,22% 71,59%
2% 34 o1.24% 83.25% 66.77% 02.36% 94.69% 01.37% 90,71% 88,16% 52,91% 36,19% 89,66% 69,69% 86,05% 52,83% 100,00% | 100,00% 0,00% 58,78% 0,00% 100,00%
35 96,67% 88,80% 84,90% 94,18% 99,42% 99,07% 69,45% 44,35% 64,80% 62,17% 82,36% 77,51% 72,61% 57,11% 55,41% 57,69% 0,10% 92,18% 66,58% 86,93%
2V 36 75,92% 69,91% 66,59% 79,77% 94,43% 95,90% 71,01% 39,98% 19,09% 8,93% 72,73% 70,61% 83,13% 61,75% 48,36% 36,21% 0,11% 0,15% 26,94% 51,19%
2R 37 100,00% | 100,00% 85,29% 98,09% 99,35% 98,01% 0,00% 100,00% 97,00% 86,88% 94,41% 91,51% 100,00% | 100,00% | 100,00% 0,00% 100,00% | 100,00% | 100,00% | 100,00%
Sp® 93,33% 83,90% 70,50% 58,99% 95,60% 94,78% 80,17% 77,95% 40,31% 68,62% 71,69% 74,36% 74,21% 70,80% 47,04% 63,92% 69,05% 65,95% 1,05% 71,48%
C 30 91,87% 80,98% 44,58% 75,00% 90,65% 88,84% 0,33% 0,37% 0,22% 0,52% 0,21% 0,58% 0,19% 0,19% 0,33% 0,59% 0,38% 90,84% 88,20% 78,88%
30w 100,00% 83,37% 1.46% 18,02% 90.64% 85,22% 96,56% 94,75% 90,14% 100,00% 90,67% 83,84% 95,19% 89,44% 82,00% 78,33% 0,00% 100,00% 0,00% 0,00%
31 4 87,55% 63,13% 70,68% 52,19% 94,49% 93,40% 52,41% 54,94% 0,35% 0,28% 73,77% 64,41% 0,28% 0,26% 0,39% 0,38% 0,09% 75,48% 14,24% 37,28%
3p.2 100,00% | 100,00% 0,00% 70,85% 97,54% 98,21% 0,00% 100,00% 99,26% 95,39% 99,64% 97,80% 100,00% 0,00% 100,00% 49,97% 0,00% 0,00% 0,00% 0,00%
[ a3 80,52% 73,36% 90,07% 86,10% 69,52% 45,03% 37,22% 0,27% 14,12% 0,42% 35,00% 21,68% 50,25% 1,13% 0,88% 0,41% 2,45% 60,42% 70,98% 66,42%
3B m 90,78% 88,30% 87,65% 86,36% 95,64% 89,10% 69,73% 63,29% 47,98% 39,66% 74,42% 51,70% 91,09% 74,22% 79,22% 53,59% 0,40% 80,62% 93,53% 87,60%
34 45 81,90% 76,21% 23,68% 54,15% 90,48% 84,34% 7,12% 60,06% 9,11% 2,04% 29,08% 51,46% 8,89% 5,10% 1,98% 2,17% 0,12% 68,14% 0,28% 65,56%
364 100,00% | 100,00% 58,65% 98,88% 99,78% 97,96% 0,00% 53,00% 0,68% 0,00% 100,00% 0,00% 84,47% 58,51% 100,00% 0,00% 100,00% | 100,00% 0,00% 100,00%
© a7 91,59% 91,44% 31,44% 25,62% 93,51% 93,44% 48,20% 50,97% 24,48% 18,01% 85,77% 85,47% 23,36% 28,58% 41,55% 11,49% 82,99% 74,84% 36,23% 23,45%
36 4 76,48% 55,87% 0,71% 1,28% 0,46% 0,18% 70,58% 78,56% 23,22% 42,88% 63,26% 61,89% 22,78% 10,58% 18,58% 26,25% 0,06% 42,56% 0,20% 36,65%
3[7 49 47,43% 39,34% 48,12% 46,07% 38,78% 34,46% 52,07% 49,00% 0,17% 0,27% 44,57% 41,36% 1,76% 2,13% 0,31% 0,25% 0,15% 39,81% 0,26% 0,35%
2k 50 90,95% 81,93% 31,19% 67,12% 63,16% 57,52% 79,85% 81,49% 81,01% 10,50% 88,97% 74,74% 81,95% 85,84% 75,08% 68,61% 0,03% 79,85% 69,28% 87,99%
38
39
40 Supplementary table 1 : Cytometric analysis of the 50 melanoma cell-lines (data are expressed as % of positive cells)

har




Page 29 of 32 Untreated cell-lines | IFN-y treated cell-lines
CMH | 0,886 0,514 Supplementary table 2 : univariate model for RFS including
1 CMH II 0,313 0,324 biomarkers from both untreated and IFN-y treated melanoma cell-
2 MCSP 0,703 0,363 lines (data are expressed as p-values)
3 gp100 0,837 0,48
‘5‘ Melan-A 0,378 0,613
6 tyrosinase 0,136 0,0121
7 NY-ESO-1 0,115 0,4
8 MAGE-A 0,021 0,15
?O IDO1 0,0653 0,769
1 PD-L1 0,334 0,673
12
13
14
15 HR lower .95 | upper .95 p-value
1? MCSP 0.985 0.971 0.998 0.0259
18 NRAS mutation 0.506 0.245 1.045 0.0655
19 Number of invaded nodes 1.365 1.083 1.720 0.0083
20 Capsular breaking 1.824 0.875 3.804 0.1088

25upplementary table 3: Cox model for RFS including only biomarkers from untreated melanoma cell-lines
23

24
25
26
57 HR lower .95 | upper .95 p-value
28 MHC class Il 0.986 0.968 1.004 0.1329
29 MCSP 0.970 0.948 0.993 0.0099
2‘1’ NY-ESO-1 1.035 1.015 1.056 0.0005
32 tyrosinase 0.978 0.965 0.991 0.0013
33 PD-L1 1.032 1.015 1.049 0.0001
34 IDO1 1.017 1.004 1.031 0.0130
> NRAS 0.216 0.084 0554 | 0.0015
37 Number of invaded nodes 1.337 1.052 0.554 0.0175
38

39 Supplementary table 4: Cox model for RFS including only biomarkers from IFN-y—treated melanoma cell-lines

40
41
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Supplementary table 5 : univariate model for OS including

Page 30 of 32

biomarkers from both untreated and IFN-y treated melanoma cell-
lines (data are expressed as p-values)

Untreated cell-lines | IFN-y treated cell-lines

CMH | 0,73 0,372
CMH I 0,78 0,435
MCSP 0,212 0,543
gp100 0,694 0,768
Melan-A 0,201 0,147
tyrosinase 0,0645 0,0797
NY-ESO-1 0,0439 0,331
MAGE-A 0,00727 0,0679
IDO1 0,533 0,137
PD-L1 0,618 0,428

HR lower .95 | upper .95 p-value

tyrosinase 0.985 0.975 0.995 0.0031

Capsular breaking 2.476 1.126 5.444 0.0242

Supplementary table 6: Cox model for OS including only biomarkers from untreated melanoma cell-lines

HR lower .95 upper .95 p-value

MCSP 0.981 0.964 0.997 0.0201
gp100 0.975 0.958 0.993 0.0070
Melan-A 1.025 1.003 1.048 0.0282
MAGE-A 0.984 0.971 0.998 0.0230
IDO1 1.025 1.011 1.039 0.0005
Breslow 1.218 1.020 1.456 0.0298
Capsular breaking 3.656 1.575 8.491 0.0026

Supplementary table 7: Cox model for OS including only biomarkers from IFN-y—treated melanoma cell-lines
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Supplementary figure 1 : Kaplan Meier curves for RFS
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Supplementary figure 2: Kaplan Meier curves for OS



