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Abstract : With the quick evolvement of next-generation sequencing techniques, whole-exome or exome-panel data have
become a cost-effective way for detection of small exonic mutations, but there has been a growing desire to accurately detect
copy number variations (CNVs) as well. In order to address this research and clinical needs, we developed a sequencing
coverage pattern-based method not only for copy number detections, data integrity checks, CNV calling, and visualization
reports.  The developed methodologies  include complete  automation to  increase usability,  genome content-coverage bias
correction, CNV segmentation, data quality reports, and publication quality images. Automatic identification and removal of
poor quality outlier samples were made automatically. Multiple experimental batches were routinely detected and further
reduced for a clean subset of samples before analysis. Algorithm improvements were also made to improve somatic CNV
detection as well as germline CNV detection in trio family. Additionally, a set of utilities was included to facilitate users for
producing CNV plots in focused genes of interest. We demonstrate the somatic CNV enhancements by accurately detecting
CNVs in whole exome-wide data from the cancer genome atlas cancer samples and a lymphoma case study with paired tumor
and normal samples. We also showed our efficient reuses of existing exome sequencing data, for improved germline CNV
calling in a family of the trio from the phase-III study of 1000 Genome to detect CNVs with various modes of inheritance. The
performance of the developed method is evaluated by comparing CNV calling results with results from other orthogonal copy
number platforms. Through our case studies, reuses of exome sequencing data for calling CNVs have several noticeable
functionalities, including a better quality control for exome sequencing data, improved joint analysis with single nucleotide
variant calls, and novel genomic discovery of under-utilized existing whole exome and custom exome panel data.
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