Supplementary Figure

Patients with locally advanced rectal cancer (n=28)
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Supplementary Figure S1. Workflow of study design.

Tumor samples before and after chemoradiotherapy (CRT) and blood samples before CRT were
collected from 28 patients, who received standard CRT (see Methods). Based on the Tumor
Regression Grade (TRG) classification, all these patients were classified as nonresponders to
CRT. Whole-exome sequencing (WES) and genome alteration analysis were performed on these
samples.
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Supplementary Figure $S2. Comparison of mutation burden in tumors before and after CRT.

The number of mutationsper sample in pre-CRT and post-CRT tumors are not statistically
different, with P =0.716 by Wilcoxon signed ranks test.
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Supplementary Figure S3. Correlation of VAFs between WES and target region sequencing.

Each dot represents a somatic mutation and each color corresponds to a paraffin-embedded
sample. Values are variant allele frequencies (VAF) resulted from WES or target region
sequencing. The VAF is defined as the ratio between the number of reads supporting the
alternative base and the total number of reads coverings.
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Supplementary Figure S4. CNV profiles
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Supplementary Figure S5. Graphical representation of clonal evolution of 26 patients.

This figure is related to Figure 4 in the text. Cellular prevalence of mutations after clustering
and clonal phylogeny in matched pre-CRT and post-CRT tumors from another 26 patients, all of
them belong to branched evolution pattern.
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Supplementary Figure S6. Cosine similarity of signatures in COSMIC and our rectal cancer.

Unsupervised hierarchical clustering of signatures identified in (A) pre-CRT and (B) post-CRT
tumor sets and the 30 signatures described by COSMIC based on cosine similarity.
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Supplementary Figure S7. The activity of the identified signatures across samples

Overall mutation counts and fractions of signature associated mutations for (A) pre-CRT and (B)

post-CRT tumors.



