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(54) Title: SYSTEMS AND METHODS TO DETECT COPY NUMBER VARIATION

>

FIG. 4

< (57) Abstract: In one aspect, a system for implementing a copy number variation analysis method, is disclosed. The system can
include a nucleic acid sequencer and a computing device in communications with the nucleic acid sequencer. The nucleic acid se
quencer can be configured to interrogate a sample to produce a nucleic acid sequence data file containing a plurality of nucleic
acid sequence reads. In various embodiments, the computing device can be a workstation, mainframe computer, personal comput

o er, mobile device, etc. The computing device can comprise a sequencing mapping engine, a coverage normalization engine, a seg

© mentation engine and a copy number variation identification engine. The sequence mapping engine can be configured to align the
plurality of nucleic acid sequence reads to a reference sequence, wherein the aligned nucleic acid sequence reads merge to form a
plurality of chromosomal regions. The coverage normalization engine can be configured to divide each chromosomal region into

o one or more non-overlapping window regions, determine nucleic acid sequence read coverage for each window region and nor
malize the nucleic acid sequence read coverage determined for each window region to correct for bias. The segmentation engine

o can be configured to convert the normalized nucleic acid sequence read coverage for each window region to discrete copy number
states. The copy number variation identification engine can be configured to identify copy number variation in the chromosomal
regions by utilizing the copy number states of each window region.
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