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Supplementary Material and Methods
Evaluation of TILs  
 Presence of TIL i.e. intralesional infiltration of tumour lymphocytes within the dermal melanoma clusters was evaluated on hematoxylin-eosin stained formalin-fixed paraffin-embedded CMM sections by a melanoma pathologist blinded for outcome and for the other histopathological variables. A full assessment of average TILs within the tumour area was performed.  Absent and low infiltration of TILs was considered negative while intermediate and high TILs infiltration was considered positive. A subset of the CMMs was also evaluated by another pathologist and the independent evaluation by the two pathologists showed a high concordance.
DNA extraction
We collected 4 µm sections from 73 patients with ulcerated CMM. The tumour cell content was determined by a molecular pathologist and in some cases dissection was necessary to enrich the tumour cell content. Cells were scraped off and after paraffin removal with xylene, DNA was extracted automatically using the AS2000 Maxwell®16 MX3031 instrument (Maxwell®16 FFPE Plus LEV DNA Purification KitPromega Corporation, Madison WI, 53711, USA) or manually (DNA Sample Preparation Kit CE-IVD, Roche Molecular Systems, Inc., Branchburg, NJ, USA). DNA was quantified on a Nanodrop Spectrophotometer ND-1000 (Nanodrop technologies, Wilmington, USA).
Cobas analysis
DNA was diluted to 5ng/uL and the Cobas test (Cobas®4800 BRAF V600 Mutation test kit, CE-IVD, Cobas z 480 Analyzer, Roche Molecular Systems, Inc., Branchburg, NJ, USA) was performed according to manufacturer’s protocol. The test is designed to detect mutations in codon 600 in the BRAF gene, and will only report if a mutation is present without information about the type of mutation detected. 

Pyrosequencing
BRAF mutations in codon 600 (exon 15) and 464-469 (exon 11) were analyzed using Therascreen® BRAF Pyro® kit (CE-IVD) on the Pyromark Q24 system (Qiagen GmbH, D-40724 Hilden, Germany) according to manufacturer’s protocol. Re-testing in duplicate was performed for low level mutations.
Sanger sequencing
For the samples where no mutations were detected by Cobas or pyrosequencing, or only by one of these methods, Sanger sequencing of BRAF mutations was performed to detect mutations at exons 11 and 15 of the BRAF gene with the following primers: BRAF 15-forward, 5′-CTAAACTCTTCATAATGCTTGCTC-3′; and BRAF 15-reverse, 5′-TCTAGTAACTCAGCAGCATCTCA-3′. BRAF 11-forward, 5′-GCATAAGGTAATGTACTTAGGGTG-3′; and BRAF 11-reverse, 5′-CCTATTATGACTTGTCACAATGTC-3′. Universal M13 primers: M13-forward, 5′-TGTAAAACGACGGCCAGT-3′; and M13-reverse, 5′-CAGGAAACAGCTATGACC-3′. Reverse primers were only used when the result was uncertain.
PCR was performed in a 20-μL volume containing 50 to 100 ng genomic DNA; 0.25 pmol/μL forward and reverse primers and AmpliTaq Gold 360 Master Mix. The PCR amplification was performed under the following conditions: initial denaturation at 96°C for 10 minutes; 40 
cycles at 94°C for 30 seconds, 58°C for 45 seconds, and 72°C for 45 seconds; and a final extension step at 72°C for 10 minutes. 0.5 μL amplified product was added to a 20-μL sequencing reaction using 0.125 pmol/μL M13 forward and reverse primers and the BigDye Terminator, version 3.1, Cycle Sequencing Kit (Applied Biosystems, Foster City, CA, USA). Cycle sequencing protocol was performed under the following conditions: initial denaturation at 96°C for 2 minutes; 25 cycles at 96°C for 10 seconds, 50°C for 5 seconds, and 60°C for 2 minutes. Purified sequencing reactions (ZR DNA sequencing clean-up kit, Zymo Research Corp., Irvine, CA, USA) were analyzed on Genetic Analyzer 3500 Applied Biosystems, Foster City, CA, USA) with the Mutation Surveyor SoftGenetics LLC V4.0.9 software.
Immunohistochemistry
IHC was performed on 4-μm-thick, formalin-fixed, paraffin-embedded sections as described previously [1]. In brief, heat-induced antigen retrieval was performed in citrate buffer pH 6.0 in a decloaking chamber according to the manufacturer’s instructions (Biocare, Concord, CA, USA). Sections were incubated overnight at 4°C with anti-human Ki67 1:200 (Dako,Denmark). Secondary antibody incubation using streptavidin/peroxidase complex was done with Vectastain Universal Quick Kit (Vector Laboratories Inc, CA, USA), development with DAB Substrate Kit (Vector Laboratories Inc) and counterstaining with Mayers Hematoxylin (Histolab,Sweden).
Independent evaluation of all slides was performed by three observers (S.E.B, J.F, M.F-S). In case of discrepancies between observers, a consensus was reached on further review. The proportion of Ki67-positive CMM cells was estimated and tumours were classified as low- or high-proliferating with a cut-off level at 10%.
Statistical analysis
Differences in bivariate associations between clinicopathological variables, mutational status and staining parameters were tested using Fisher´s exact test. For continuous data p-values were calculated using the Mann-Whitney test. Cox regression was used to evaluate the effect of different factors on outcome. Results are presented with hazard-ratio (HR) and 95% confidence interval (95% CI). Chi-square was used to test for trend.  All analyses were carried out using the statistical software STATA version 14.1 (Stata Corp LP, College Station, Texas, USA) and GraphPad Prism 9.2.0. No correction for multiple testing was performed.
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