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To characterize the mutational landscape of pre-metastasic tumors, the exonic DNA of a set of
42 stage I, MSS colon tumors and their paired mucosa were sequenced. Exome sequencing is a
useful technique to discover mutations in CRC still unknown. We hypothesized that genetic
alterations selected because they confer malignant advantage to cells are already present in
the primary stages of colon carcinoma.

OBJECTIVES: The main objective is to search for novel recurrent mutations in stage Il CRC that
may drive tumor progression, and to check its putative association with prognosis. A derived
objective is to functionally characterize genes harboring mutations in an attempt to better
understand the CRC pathobiology.
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Example showing a KRAS
mutation (C>T) in the
tumor tissue not present in
their paired mucosa (IGV
software).
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B. QUALITY CONTROL

No correlation existed between the
number of mutations found per
sample and the quality parameters
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SEQUENCING AND ANALYSIS PIPELINE

— Exome capture kit SureSelect (Agilent)
Coverage: 40X (mucosa tissue) and 60X (tumor tissue)

Primary Analysis
-

I\/ Bowtie 2 beta 7

'CR duplicates

- Per base sequence quality, per sequence quality score, sequence length
- Per sequence GC concent, per base N content, % overrepresented seq
- Per base sequence content, per base GC content and kmer

- Alignment of reads over hg19

N

Alignment format and filtering:
Secondary Analysis Reject reads unmapped, reads with mate unmapped, not primary
alignment and reads that are PCR or optical duplicates.

Recalibrate
ity scores
GATK Toolki

Variant Calling — SNV and indel variant detection
GATK — Quality filters: Mapping Quality<30 & Read deph<10
—- Somatic filters:
itering N . . .
Tertiary Analysis R - Variants present in normal paired mpileup raw variants
- Variants present in the pool of normal samples

- Variants reported in 1000G project

__, Local realignment arround indels from snpDB, 1000 project and
indels detected in this particular study.

Annotation

NCER SOMATIC LANDSCAPE

C. SNV MUTATIONS / SAMPLE

no matched reads” (b), “percentage
of unique aligned reads” (c) and
“number of duplicate reads” (d), in
both mucosa and tumoral tissues.

A total of 11126 somatic single nucleotide variants
(SNVs) had been found within the 42 analyzed
tumors. Per sample, the number of SNVs ranged
from 43 (the tumor with less mutations) to 438 (the
tumor with more mutations), with a mean of 270

mutations per sample.

— Functional description of variants

Seattle Seq tool

D. MUTATIONS DISTRIBUTION E. FUNCTIONAL EFFECT
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only appeared in one tumor. Only 138 SNV were shared
by 2 or more tumors. The most recurrent mutation was

the well-known KRAS G12D (8 out of 42 tumors). Transitions were more frequent than transversions.

Bad prognosis tumors accumulated more “missense
near splice site” mutations than good prognosis
tumors (p-value = 0.03). Differences between the
others functional mutations (like “missense™) were
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1- Our analysis reveals a high mutational heterogeneity across patients. The vast majority of SNVs were patient-
exclusive so only present in a unique sample.

2- The well-known KRAS G12D mutation is the most recurrent one appearing in 8 out of 42 samples (19%).
Collapsing by genes, APC is the most mutated one followed by TTN, KRAS and TP53. KRAS and TP53 mutations
has been validated in the same samples using an alternative technique.

3- No single mutation was associated with prognosis. Bad prognosis tumors do not accumulate more somatic
mutations than good prognosis ones but indeed accumulate more “missense near splice site mutations”.

4- A functional analysis showed differences in mutated functions and pathways between good and bad prognosis
groups of tumors.

1- Apart from well-known CRC mutations such as those in KRAS, TP53 or APC, novel somatic and
recurrent mutations found in our data need further validation:

- An independent validation using exome sequencing data from TCGA is now in progress,
though the information about prognosis is limited.

-To assess the reliability of the technique, a independent set of tumors (n=200) has been
recruited to validate recurrent somatic mutations using Sanger sequencing.

2- We plan to better characterize exclusive pathways found in good and bad prognosis groups
integrating exome sequencing data with expression data from the same set of tumors
(see our web page www.colonomics.org).




