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Abstract In this paper, we propose a novel shape-
based approach to detect CNV regions (CNVR) by ana-
lyzing the coverage graph obtained by aligning the
giga-sequencing data onto the human reference sequence.
The proposed algorithm proceeds in two steps: a filtering
step and a post-processing step. In the filtering step, it
takes several shape parameters as input and extracts
candidate CNVRs having various depth and width. In the
post-processing step, it revises the candidate regions to
make up for errors potentially included in the reference
sequence and giga-sequencing data, and filters out
regions with high ratio of GC-contents, and returns the
final result set from those candidate CNVRs. To verify
the superiority of our approach, we performed extensive
experiments using giga-sequencing data publicly opened
by "1000 genome project” and verified the accuracy by
comparing our results with those registered in DGV
database. The result revealed that our approach success—
fully finds the CNVR having various shapes (gains or
losses) in HLA (Human Leukocyte Antigen) region.
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Algorithm 1: Detect_CNVR

Input : read alignment RS,

length of the region LEN, coverage variation C,
window size WS, shift size SS

Output : set of Copy Number Variation Regions CNVR

. PDS = ExtractPosition(RS)

. CovTbl = CalculateCoverage(PDS)

. AVG = CalculateAverage(CovThl)

. MA_CovThbl := MovingAverage(CovTbl, WS, SS)

. for each i-th coverage data of the MA_CovThl do
. CNVcand = Find_Region(AVG, C, LEN)

. CNVR := Post-processing(CNVcand)

. return CNVR
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