SUPPLEMENTARY INFORMATION
Whole-genome landscape of mucosal melanoma reveals diverse drivers and therapeutic targets

Newell et al.,
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Supplementary Figure 1 | Principal component analysis of mucosal and 1000G sample genotypes
Principal component analysis of the genotypes of the 67 whole genome sequenced mucosal samples and
2504 individuals from the 1000 genomes project (phase lll) was used to assess ancestry. Each 1000G sample
point is coloured by their respective population and x and y axes show principal components 1 and 2. Mucosal
samples that were obtained in Australia or European are shown as black triangles and samples obtained in
China are shown as light blue triangles.



SBS60 — 008 031 052 019 038 046 042
$BS59 — 001 007 041 008 010 013 0.0
$BS58 — 033 0.18 047 022 025 047 047
SBS57 — 018 0.14 034 026 025 038 044
$BSS6 — 002 024 048 013 017 020 021 )
$BS55 — 008 006 043 009 009 017 0.6 c
SBS54 — 002 007 023 012 014 019 044 - . cas .
sBs53 — 006 SN 013 011 018 016 0.16 9 1.0 . .o", g"m"'ﬁi‘ oo
SBS52 — 002 023 012 007 010 019 0.4 ® e T e + Cutaneous
$8S51 — 0.1 016 038 016 018 036 036 5 * S . .o
SBS50 — 048 0.19 038 014 021 033 027 . .
$BS49 — 001 050 004 004 010 005 006 s % e Mucosal
$BS48 — 000 004 002 001 001 003 002 L . .
$BS47 — 024 017 027 019 014 030 030 ~ *
$BS46 — 0.18 021 036 028 032 035 [OWAN [ .
s8s45 — 003 NI 016 012 037 016 0.12 =
SBS44 — 004 002 005 005 003 006 007 2 0.54 D
$BS43 — 003 007 043 013 010 015 023 © . N :
$BS42 — 029 026 037 016 048 045 028 c .
$BS41 — 013 012 038 034 022 054 052 =)
SBS40 — 044 045 (058 045 055 o
$8S39 — 0.1 023 041 028 033 051 (2] . Ce
sBs3s — 005 [ 012 012 030 012 011 c .o
sBS37 —{ 009 013 035 031 025 044 N o , " i
SBSI6 — 008 045 028 015 027 031 024 E- . Voo
SBS35 — 022 043 030 0.7 [ 038 024 Q .
» $BS34 — 003 004 018 008 007 017 022 ® 0.0 T T ™
w 008 009 019 033 -
4 014 029 042 026 uw 1,000 10,000 100,000 1,000,000
2 014 [ 033 029 M . Burd
38 014 041 043 0.8
5 $BS20 — 006 048 040 013 034 034 024 utation Burden
9] $BS28 — 002 003 006 041 006 015 0.0
» $BS27 — 008 006 016 007 021 019 0.8
o $BS26 — 006 012 031 024 022 028 [N
s $BS25 —{ 020 031 (0607 0.31 050 057 c
< $BS24 — 0.1 032 036 015 034 039 026
8] SBS23 —{ 041 0.4 027 009 JOBSN 033 014
o $BS22 — 003 004 018 008 029 021 025
$BS21 —{ 005 0.10 021 042 0.7 0.17 JO)
$BS20 — 0.09 (054 030 0.6 053 025 021
$BS19 — 043 0.14 029 0.11 [062] 033 017
$BS18 — 0.12 (056 039 0.18_ 031 038 029 oA Y Cy L L 9
s8S17b — 001 003 003 [Nl 003 005 005 021
SBS17a — 002 002 013 025 017 013 029
SBS16 — 009 0.14 030 017 021 032 068N
sBS15 — 0.12 025 0620 0.15 021 029 020
$BS14 — 003 045 026 014 042 0.18 021
SBS13 — 003 009 018 015 006 053 0.17 014 ~
SBS12 —{ 008 013 032 020 022 031 [N
sBs11 —{l064N 013 028 011 041 031 015
SBS10b — 029 008 030 012 009 014 014 $
$BS10a — 003 018 015 011 010 015 015 3
$BS9 — 0.13 0.17 035 JOB7 031 049 1060 £ N I o | . N strand
SBS8 — 008 048 047 0.19 050 042 042 goot 1] vanscrbed
$BS7d — 0.13 0.1 022 014 011 021 045 3,1 —
$BS7c —{ 011 006 023 016 018 024 026 2 -“’“’"“"""‘
$BSTb 012 023 010 057 025 0.5 k]
sBS7a 009 024 010 021 023 0.0 °
$8S6 — 0.14 ou-ms 020 035 020 «
SBS5 — 041 0.30 036 051 JO2IN0ESN
sBS4 — 0.11 [ON2N 035 016 054 039 029 014 g
SBS3 — 027 044 055 036 064 IEEN0EN s
s8s2 —{l064N 0.10 026 010 003 026 007
s8s1 — 0.05 nuv—on 008 016 0.4 i
5 8 3 05 &5 g 09 all I IL T . |
S e 5 ¢ ¢ 3§ §
-] -] ER -3
s 2 6 g 2 T 4 ©
3
NMF SIGNATURES
d Signature 7 (UV)
2 06
a
§ 04
T
g
g 02
o
0.0 || m
<O <O <OL<OE EOE<O) <O OE<Og| - <O <O OE <O <OE <OGLON
G AR A R E g g SRR a s aaaags
QPR 2R 3388388888330 8850066600033333BRRRRRRELPLEREOL FEEEFFFE

Signature 31 (cisplatin)
0.3

0.2

0.1 I
0.0 -

Proportion DNP

Supplementary Figure 2 | Mutational signature analysis

a) Cosine similarity of NMF signatures with PCAWG signatures. b) Comparison of the fraction of signature 7
mutations versus mutation burden in cutaneous and mucosal melanoma subtypes. ¢) Strand bias analysis in
signatures 7 (UV) and 31 (cisplatin). d) Context of DNPs (dinucleotides) in sample MELA_0765 which has the
highest proportion of UV signature in the cohort and sample MELA_0372 which has a high proportion of

cisplatin signature 31.
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Supplementary Figure 3 | Recurrent regions of complexity

a-c) Chromosomal view of SV events, copy number and kataegis summarised for the cohort (a, chr5; b, chr11;
¢, chr12). From top to bottom plots display: intermutational distance (log10) of SNVs in kataegic loci (colours
for each substitution are: C>A - blue; C>G - black; C>T - red; T>A - grey; T>C - green; T>G - pink); density of
SV breakpoints; percent of samples with a SV breakpoint in 1Mb bins; percent of samples with copy number
changes in 1Mb bins (amplifications CN=6 in red, deletions CNO and 1 in green). d-f) Aggregated copy number
profiles of amplified regions of chromosomes 5 (d), 11 (e) and 12 (f) in 67 mucosal melanomas. At each
position, the mean copy number of the tumors was determined. The y axis shows the log2 copy number
change and the axis shows the genomic position. Genes present in highly amplified regions are displayed
underneath. Genes highlighted in blue are COSMIC cancer census genes or genes previously associated with
amplification and/or chromothripsis in melanomas or other cancers. g) Trinucleotide context of SNVs of the
3184 point mutations in 414 kataegis sites which were close to SVs across the cohort resembled the APOBEC

signature.
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Supplementary Figure 4 | Examples of complex events in samples.

Circos plots (left) and chromosomal views of complex events (centre, right) in chromosomes 5, 11 and 12 in
representative samples MELA_0723 (a), MELA_0749 (b) and MELA_0065 (c). Circos plots show copy number
amplifications (red) and deletions (green) in the outer ring, B-allele frequency in the second ring and then
structural variants events represented by lines in the inner ring. The color of the lines represent different SV
types as indicated in the legend (SV type). Chromosomal views of complex events show SVs in the top plot,
copy number amplifications (red) and deletion (green) in the second plot from the top. The third plot from the
top shows SNVs in the chromosome, with different colours representing the different types of substitutions as
indicated by the legend (SNV type) and the arrows point to regions of kataegis. The fourth plot from top shows
LogR ratio and bottom plot shows BAF. d) Recurrent translocations between 5p (left side of each plot) and 12q

(right side of each plot) in 8 samples. Each line represents a separate translocation event.
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Supplementary Figure 5 | SNV/indel drivers mutation frequency by body site Plot of the percentage and
number of SNV/indels drivers by body site, showing the combination of WGS and WES samples. The size of
the bar and the colour (darker=higher, lighter=lower) represents the altered fraction. *percentages do not equal
100% as samples contained concurrent mutations and cases lacked a SMG, **tree size expressed as mutation

percentage/total mutation percentages per site
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Supplementary Figure 6 | Regions of recurrent copy number gain and loss.

GISTIC analysis was performed to identify recurrent regions of copy number gain and loss (q<0.1). Significant
regions of deletion (left, blue) and amplification (right, red) are shown and the highlighted genes in each region
are COSMIC cancer census genes, previously reported melanoma genes, genes that were significantly
affected by SNV/indels in this cohort or genes in highly amplified regions associated with genomic

catastrophes.
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Supplementary Figure 7 | Boxplots of telomere length associations.

Telomere length in: a) Samples with or without putatively activating TERT mutations (promoter and copy
number amplifications), b) Samples with or without putative ATRX loss of function (SNV/indel and SV)
mutations, ¢) Samples with or without putatively TP53 loss of function SNV/indel mutations, d) Samples with or
without any type of putative TP53 loss of function mutation (SNV/indel, copy number 1 and copy neutral LOH),
e) Samples with or without putatively activating NRAS mutations (SNV/indel and copy number amplifications),
f) Samples with or without putatively activating KIT mutations (SNV/indel and copy number amplifications, g)
Telomere length in upper and lower body sites. h) Telomere length in different body regions. In each boxplot,
the box boundaries are the 25% to 75% percentile, the median is the centre line and the whiskers represent
1.5 times the inter-quartile range. P-values shown are for two tailed Mann-Whitney tests. Source data are

provided as a Source Data file.
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