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1 Tissue collection

Supplementary Figure S1: Colectomy specimen collection images. Resection specimens
were collected from UCLH and sampled with the supervision of a pathologist. Spatial
information on different regional samples was retained and indicated in the images. A, B, C, D are
cancer regions. E is distant normal epithelium. Eventual concomitant adenomas are reported as F,
G, H, etc.
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2 Assay QC

Supplementary Figure S2: Correlation between average gene expression in TCGA normal
colon samples (N = 41) and our normal samples (N = 18). The Pearson correlation coefficient
(R) and the associated p-value are shown in red.
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3 CNA analysis
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Supplementary Figure S3: Copy number alteration profiles. We estimated absolute copy
number alterations for each sample in each patient, both for deep WGS and low-pass WGS.
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4 SNV analysis
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Supplementary Figure S4: Mutations in chromatin modifier genes for all samples.
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5 ATAC-seq analysis
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Supplementary Figure S5: Peak tracks for additional examples. (A) Recurrent promoter loss
of accessibility of colorectal cancer driver CCDC6, example from C524. (B) FOXL1 enhancer gain of
accessibility was found in regions B and C of C524 but not in other regions. (C) Example of somatic
peak in NXPH1 enhancer gain found in the cancer but not in the concomitant adenomas of C561. All
heterogeneous peaks were identified accounting for purity differences.

Supplementary Figure S6: Comparison of peak coverage in our cohort with those of from
reanalysed TCGA (colorectal cancer) and ENCODE (normal colon) ATAC-seq data.
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Supplementary Figure S8: SCAAs identified in individual normal glands. (A) Heatmap
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6 Transcription factor analysis
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Supplementary Figure S11: Demethylation in reactivated TF binding sites. (A) We selected
genomic regions in cluster 3 (enriched in developmental genes like SOX and HOX families) and verified their
methylation status with CpG methylation arrays in EPICC samples versus normal. (B) In particular re-
gions corresponding to binding sites of DLX5, HOXA4, HOXB4, ISL1, SOX5 and SOX6 showed decreased
methylation in cancer vs normal. The lower and upper hinges of the boxes show the first and third quartiles,
the whiskers extend to the most extrem values up to 1.5 inter quartile ranges from the whisker and values
outside of this range are shown as individual points. The black horizontal lines within the box shows the me-
dian values. Difference between groups was tested using a wilcox test and showed highly significant p-values
(p < 10−12) for all comparisons. The number of compared CpG probes were 873 for DLX5 dTSS oPEAK,
2620 for HOXA4 dTSS oPEAK, 633 for HOXB4 dTSS oPEAK, 2268 for ISL1 dTSS oPEAK and 1115 for
SOX5 dTSS oPEAK/SOX6 dTSS oPEAK.
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Supplementary Figure S12: Methylation levels of cancer vs normal for housekeeping
genes and genes that are usually methylated in normal. These results exclude a global
hypomethylation pattern in the cancers. The lower and upper hinges of the boxes show the first and
third quartiles, the horizontal lines within the box shows the median value and the whiskers extend
to the minimum and maximum value.
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7 Epigenetic & genetic distances

Supplementary Figure S13: Heritability of chromatin accessibility. (A) We compared ATAC
distance (euclidean on promoter peaks) between glands from the same region (within-region) and
glands of different regions (between-regions) to evaluate divergence of chromatin against space and
genetic distance. (B) For the large majority of patients within-region ATAC distance is significantly
lower than between region, indicating heritability of the chromatin that follows the spatial and phylo-
genetic structure of the tumour. Here we plot the F statistics of the ANOVA model on TSSe, number
of reads, and region. (C) The distances between and within regions (left) and correlations with the
genetic distance (right). The lower and upper hinges of the boxes show the first and third quartiles,
the whiskers extend to the most extrem values up to 1.5 inter quartile ranges from the whisker and
values outside of this range are shown as individual points. The horizontal lines within the box shows
the median values. (D) Cases in which no correlation with the genetic distances existed data were
often from low purity samples or sparse. The lower and upper hinges of the boxes show the first and
third quartiles, the whiskers extend to the most extrem values up to 1.5 inter quartile ranges from the
whisker and values outside of this range are shown as individual points. The horizontal lines within
the box shows the median values. The number of profiled samples can be found in Supplementary
Table 2 & 3.
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8 Mutational signatures
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Supplementary Figure S15: Mutational signature discovery with SparseSignatures. (A)
Mutational signature discovery with sparse signatures identified 6 signatures in our cohort. (B) Prin-
cipal Component Analysis divided the patients into 5 clusters depending on contribution from each
signature. (C) Signature activity varied between clusters. The lower and upper hinges of the boxes
show the first and third quartiles, the whiskers extend to the most extrem values up to 1.5 inter
quartile ranges from the whisker and values outside of this range are shown as individual points. The
horizontal lines within the box shows the median values. The number of tumours per cluster are 21,
4, 1, 2 and 2.
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Supplementary Figure S16: Mutational signature deconvolution with SigProfiler.
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Supplementary Figure S17: Accumulation of different mutational signatures in distinct
epigenetic regions.
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Cluster 1 - Observed signature of gain
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Cluster 4 - Predicted signatures of gain
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Cluster 4 - Observed signature of gain

Supplementary Figure S18: Predicted versus observed mutational signatures that cause
gain and loss of CTCF.
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Supplementary Figure S19: Proportion of each signature contributing to mutations af-
fecting CTCF binding.

15


	The co-evolution of the genome and epigenome in colorectal cancer

