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Supplementary Figure 1: Recurrently mutated regulatory elements identified in 80 primary tumours. (a) Recurrently mutated promoters and (b) cis-regulatory 
elements. 
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Supplementary Figure 2: Copy number plots for 80 primary tumours. Clonal copy numbers are represented as solid lines with higher intensity than 
subclonal copy number changes represented as thin line. Yellow: total copy number, dark blue: copy number of the minor allele. Copy number > 5 is not 
shown. 
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Supplementary Figure 3: Chromothripsis events in primary tumours. Each block of diagram represents chromothripsis event at individual 
chromosome. For each block, the top panel indicates genomic location of the chromothripsis event, the middle panel shows structural variants, and 
the bottom panel shows total copy number calls for the genomic region. 
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Supplementary Figure 4: Chromplexy events in primary tumours. Circos plots depicting rerrangement chains in tumours (a) 7880 and (b) 10068. 
Rearrangements in the same chains are in the same colour. Grey arrangements were not assigned to a chain. The inner rings show copy number 
gain and loss in red and blue, respectively. Chromoplexy events are those in red chain and blue chain for tumours (a) 7880 and (b) 10068 respectively. 
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Supplementary Figure 5: Comparison of telomere lengths between subtypes. Boxplots show log2 of telomere length base pairs (bp) of 
high-risk subtypes t(4;14) and t(14;16) versus lower-risk t(11;14). Whisker bar extend within + 1.5 × interquartile range. ***: P < 0.001 
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Supplementary Figure 6: Mutational burdens in primary versus relapsed tumours. Boxplots show (a) log2 of point mutation 
counts and (b) indel counts in primary and matched relapse tumours. Whisker bar extend within + 1.5 × interquartile range. (c) 
Proportions of shared, relapse-specific and primary-specific mutations across samples. **: P < 0.01 
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Supplementary Figure 7: Kataegis events in primary versus relapse. (a) Circos plot summarising kataegis foci detected in 24 primary (inner circle) 
and their matched relapse tumours (outer circle). Each dot represents a kataegis event, positioned by distinct samples based on height and genomic 
location based on width of the circle. (b) Boxplot show number of kataegis events detected in per primary versus relapse tumours. Whisker bar 
extend within + 1.5 × interquartile range. ns: not significant. 
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Supplementary Figure 8: Additional chromothripsis events detected in relapsed tumour. Chromothripsis previously unidentified in primary detected 
in relapse tumour sample 7842. Each block of diagram represents chromothripsis event at individual chromosome. For each block, the top panel 
indicates genomic location of the chromothripsis, the middle panel shows consensus structural variants, and the bottom panel shows total copy number 
calls for the genomic region. 
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Supplementary Figure 9: Additional chromplexy events in relapsed tumour. Circos plots depicting rerrangement chains in tumour 8237. 
Rearrangements in the same chains are in the same colour. Grey arrangements were not assigned to a chain. The inner rings show copy number 
gain and loss in red and blue, respectively. Chromoplexy events are those in yellow chain. 
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Supplementary Figure 10: Telomere length comparison. Boxplots show log2 (base pair) of telomere lengths of 24 matched normal, primary, 
and relapse samples. Whisker bars extend to + 1.5 × interquartile range. **: P < 0.01; ***: P < 0.001. 
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Supplementary Figure 11: Acquisition of chromosomal translocation in proximity to MAP3K14 at relapse in sample 8237. Upper panel shows 
relative location of chromosomal translocation to MAP3K14. Lower panels show IGV screenshots indicating de novo acquisition of 
chromosomal translocation (14q32;17q21) at relapse (right panel) not present in primary (left panel). 
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Supplementary Figure 12: Non-silent single nucleotide variants and indels disrupting established driver genes, and established translocations, in 
primary and matched relapsed tumours. 
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Supplementary Figure 13: Cancer cell fractions (CCFs) of coding driver genes in primary and relapsed tumours. Each dot represents a non-silent mutation in a 
driver gene. Relationships between CCF of a driver gene mutation in primary and relapse are indicated by the lines linking them. Genes with a large increase in 
CCF at relapse (i.e. clonal expansion of subclones carrying the mutations) are annotated. 
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Supplementary Figure 14: Copy number plots for 24 matched primary (left) and relapsed (right) tumours. Clonal copy numbers are represented as solid 
line with higher intensity than subclonal copy number changes represented as thin line. Y-axis: copy number, x-axis: chromosomes. Yellow: total copy 
number, dark blue: copy number of the minor allele.  
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Supplementary Figure 15: Patterns of major copy number changes in primary and relapsed tumours. Lines connecting dots indicate relationship 
between primary and matched relapsed tumours. The intensity of lines is proportional to frequency (freq) of events. Only chromosomes or 
chromosome arms with copy number variations are plotted, thus copy number of 2 is copy number neutral loss of heterozygosity (LOH). 
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Supplementary Figure 16: De novo extraction of WGS single nucleotide variants signatures using non-negative matrix factorization algorithm 
in 80 primary tumours. Left: Summary of five de novo mutational signatures extracted. Right: cosine similarity values of assigned COSMIC 
signatures. De novo extracted mutational signatures are compared against 85 COSMIC v3 single base substitution (SBS) signatures. 
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Supplementary Figure 17: Mutational signatures contribution across 80 primary tumours. Mutational signatures contribution fitting from deconstructSig. 
Only major COSMIC mutational signatures extracted de novo were considered. APOBEC signature includes SBS2 and 13. Flat signature includes SBS5, 8 and 
40. AID: activation-induced deaminase (SBS9) 
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Supplementary Figure 18: De novo extraction of WGS single nucleotide variants signatures using non-negative matrix factorization algorithm in 24 
relapsed tumours. Left: Summary of five de novo mutational signatures extracted. Right: cosine similarity values of assigned COSMIC signatures. De novo 
extracted mutational signatures are compared against 85 COSMIC v3 single base substitution (SBS) signatures. 
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Supplementary Figure 19: Mutation signatures contribution in primary versus relapsed tumours. Stacked bar charts showing comparisons of major 
mutational signatures between primary versus relapse-specific mutations. The P-values refer to the overall difference in distribution between primary 
and relapse-specific mutations (chi-squared test). n = number of mutations. AID is attributed to SBS9. APOBEC includes SBS2 and 13. Flat signatures 
include SBS5, 8, and 40. 
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Supplementary Figure 20: Correlation between AID/APOBEC contribution at relapse and time to relapse (months). Scatter plot showing negative 
correlation (Spearman’s correlation) between contribution of relapse-specific AID/APOBEC mutational and times to relapse for patients. The shaded area in 
grey indicates region of 95% confidence intervals. 
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Supplementary Figure 21: Mutation types in primary versus relapse-specific mutations.  Boxplots show proportions of different mutation types in primary 
and relapse-specific mutations. Whisker bars extend to + 1.5 × interquartile range. *: Q < 0.05 
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Supplementary Figure 22: Evolutionary trajectories of relapse in 24 relapsed tumours. Two-dimensional density plots showing the clustering of 
mutations (black dots). Darker red areas denote high posterior probability of a cluster (i.e. a clone). Clusters are annotated with coding driver 
mutations and major copy number alteration events. (a) Pattern 1: Dominant clone in primary gains additional mutations at relapse. (b) Pattern 2: 
A subclone survives and expands to become the dominant clone at relapse. (c) Pattern 3: Eradication or decline of one or more of primary clones 
and emergence of new clones not previously detected in primary. CCF, cancer cell fraction. 
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