obtaining reads from at least one part of a nucleic acid molecule of a sample

N 102

determining uniquely-mapped reads aligned to a (genomic) reference
sequence based on the obtained reads

/-\/ 104

dividing the genomic reference sequence into a plurality of windows, and calculating the
number of uniquely-mapped reads falling into each of the plurality of windows

W 106

to a GC correction, and to a correction based on the expected number of uniquely-mapped
reads corrected by a control set to obtain the corrected number of uniquely-mapped read

subjecting the number of uniquely-mapped reads falling into each of the plurality of windows

W 108

calculating a significance of value population consisting of the corrected number of
uniguely-mapped reads between two sides of a demarcation point, with the
demarcation point being selected as a starting point or a terminal point of
each of the plurality of windows, to select the demarcation point having

L~ 110

a smaller value of the significance as a candidate of a CNV breakpoint

calculating a significance of two value populations consisting of the corrected number
of uniquely-mapped reads respectively contained in two sequences, with one
sequence ranging from each of the CNV breakpoint to an adjacent upstream CNV
breakpoint, and the other sequence ranging from each of the CNV breakpoint to an
adjacent downstream CNV breakpoint, and removing the candidate of the CNV breakpoint
having the least significance for each time and recalculating the significance of
two candidates of the CNV breakpoint adjacent to the removed candidate of
the CNV breakpoint, cycling and iterating until the significances of all candidates
of the CNV breakpoint are less than a final cut-off, to determine the CNV breakpoint

N 112

FIG.1

112



fragmenting a genomic DNA molecule of a subject sample
randomly to obtain DNA fragments

Y

subjecting the DNA fragments to sequencing,
to obtain reads of the DNA fragments

204

Y

aligning the reads to a genome reference sequence, to obtain site
information of the reads in a genome

N\_206

Y

selecting uniquely-mapped reads aligned to
a genome reference sequence

T \_208

Y

determining the number of uniquely-mapped reads
falling into each of the plurality of windows

\_-210

Y

determining an average GC content for each of the plurality of window
in the genome to determine a correction coefficient for each of the
plurality of windows; and obtaining the corrected number of
uniquely-mapped reads for each of the plurality of windows
based on the correction coefficient

-~ 212

Y

dividing the corrected number of uniquely-mapped reads falling into
each of the plurality of windows by the expected number for the
corresponding each of the plurality of windows, to obtain corrected
number of uniquely-mapped reads for each of the plurality of windows

214

Y

selecting the predetermined number of windows as a candidate of a
CNV breakpoint within a whole genome range based on a p value
presenting a significance level of copy number variation between two
sides of each of the plurality of windows, to obtain a p value of the
candidate of each of the CNV breakpoints

/\_/21'6

Y

removing the candidate of the CNV breakpoint having the least
significance for each time, and recalculating the significance
of two candidates of the CNV breakpoint adjacent to the removed
candidate of the CNV breakpoint, which is subjected to
cycling and iterating until the significances of all candidates
of the CNV breakpoint are less than a final p value

N\_218

FIG.2
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S310A, control sample $310B, subject sample

S311A, sequencing data S311B, sequencing data

S312A, aligning to a reference 1 83128, aligning to a reference
genome sequence genome sequence
Y y
S313A, removing PCR duplication

and calculating the number of
uniquely-mapped reads

S$313B, removing PCR duplication
and calculating the number of
uniquely-mapped reads

\ v

S314B, batches correction

v | | ¥

S315A, obtaining the expected
number of the plurality of windows

] ]
A4

S314A, batches correction

v

S$315B, window correction

Y
S316A, selecting breakpoints S316B, selecting breakpoints
and fragmenting 7 and fragmenting
) /// !
v e v
S317A, determining a rd .
final cut-off value S3178B, filtering result
FIG.3
DNA extraction and sequencing alignment
sequencing 401 402

PSCC analysis result visualization
403 404

FIG.4
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