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Cancer Analysis Workflow to
process normal/tumor WGS data

     As WGS (whole genome sequencing), the 
broadly used research tool is getting cheaper and 
being introduced to clinics, it is now possible to 
compare data from normal and tumor samples of 
numerous patients. There are still many 
challenges, mostly regarding bioinformatics: 
datasets are huge, workflows are complex, and 
there are multiple tools to choose from for somatic 
and structural variant detection and quality 
control.

     The pipeline can use GRCh37 or GRCh38 as a 
reference genome. Docker containers are also 
available for easier deployment and testing 
purposes. CAW can be downloaded from our 
GitHub repository.
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     Preprocessing takes arround 4 days on one 
Huawei XH620 V3 compute node with dual CPUs 
(Intel Xeon E5-2630 v3, each with 8 cores) with 45 
coverage normal/tumor pairs. Further Variant 
Calling can take up to 10 hours for each variant 
caller.

      CAW is prepared to process normal/tumor pairs 
and can handle additional relapse samples. It can 
also be used to preprocess and analyse normal 
only samples using GATK best practices and 
HaplotypeCaller.

     CAW can start the analysis from raw FASTQ 
files, from the realignment step, or directly with 
any subset of variant callers. Resulting VCF files 
can be annotated using snpEff or VEP. At the end of 
the analysis the final VCF files are merged to 
facilitate further downstream processing, though 
the individual results are also retained. The flow is 
capable of accommodating further variant calling 
software or CNV callers.

     We are utilizing GATK best practices to align, 
realign and recalibrate short-read data in parallel 
for both tumor and normal samples. After 
preprocessing, several somatic variant callers scan 
the resulting BAM files; MuTect1, MuTect2 and 
Strelka are used to find somatic SNVs and small 
indels. For structural variants we use Manta. 
Furthermore, we are applying ASCAT to estimate 
sample heterogeneity, ploidy and CNVs. The 
workflow also provides quality controls presented 
by MultiQC.

orkflow specificitiesW

     We are presenting CAW (Cancer Analysis 
Workflow), a complete open source pipeline to 
resolve somatic variants from WGS data: it is 
written in Nextflow*, a domain specific language for 
workflow building.
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