WHAT IS CALIMED IS:

1. A method of determining whether copy number varfation presents in a genome
sample, comprising following steps:
sequencing the genome sample, to obtain a seguencing result consisting of a
plurality of reads;
aligning the sequencing result to a reference genome sequence, to determine a
distribution of the réads in the reference genome sequence; |
determining a plurality of breakpoints in the yeference genome sequence ba_sed on
the distribution of the reads in the reference geghome sequence, wherein the number of
reads has significance at both sides of the bregkpoints;
determining a detection window in the feference genome based on the plurality of
the breakpoints; | N |
determining a first parameter based gn reads falling in the detection window; and
determining whether the copy nufmber variation presents in the genome sample

against the detection window based on difference between the first parameter and a

preset threshold.

2. The method of claim 1, fufther comprising a step of extracting the genome sample

from a biological sample.

3. The method of clainf 2, wherein the biological sample is pregnant sample or fetal
sample,

optionally, the biological sample is at' least one selected from a group consisting of
pregnant plasma, chofionic yilli, amniotic fluid, umbilical cord blood, placenta. and fetal

heel blood.

4.'The methqgd of claim 2, wherein the biological sample is at least one selected from
a group consisiing of blood, urine, saliva, tissue, germ cells, oosperm, blastomere and
embryo,

optionally, the biological sample is a single cell.
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5. The‘method of claim 1, wherein the step of sequending the genome sample
further comprises following sub-steps of:
amplifying the genome sample;

constructing a sequencing-library with amplified genogne sample; and

sequencing the sequencing-library.

6. The method of claim 4, further comprising a stgp of:

lysing the single cell, to release whole genome/of the single cell.
7. The method of claim 6, wherein the singlg cell is lysed using an alkaline lysate, to
_release whole genome of the single cell.
8. The method of claim 7, wherein the whole genome is amplified by means of

PCR-based whole genome amplification ynethod.

9. The method of claim 8, whefein the PCR-based whole genome amplification

method is OmniPlex WGA.

10. The method of claim 5, wherein the sub-step of sequencing the
sequencing-library is performed by at least one selected from a group consisting of Hiseq
system, Miseq system, Gengfme Analyzer system, 454 FLX, SOLID system, lon Torrent
system and single molecule/sequencing apparatus.

11. The method off claim 1, wherein the Cdpy numbef variation is av’( least one
selected from aneupjoidy of chromosome, deletion of chromosome, and addition
micro-deletion and mfcro-repetition of chromosome fragments.
12. Thé method of claim 1, wherein the step of determining a plurality of breakpoints
in the referencef/genome sequence further comprises following sub-steps:

dividing thle reference genome sequence into a plurality of primary windows having a
predetermingd length, and determining reads falling in each of the plurality of the primary
windows;
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- final p value.

for at least one site in the reference genome sequence, dgtermining the number of
reads falling in the same number of the plurality of primary wihdows at both sides of the
site;
determining p value of the site, Wherein the p value fepresents that the number of
reads falling in either side of the site has significance; a

determining that the site is the breakpoints, if the pfvalue of the site is smaller than a

13. The method of claim 12, wherein the r¢ads falling in each of the plurallity of

primary windows are uniquely-aligned reads.

14. The method of claim 12, wherein 00 of primary windows are selected from

either side of the site.

15. The method of claim 12, wheregin the plurality of primary windows have ‘a Iength
of 100 Kbp to 200 Kbp, preferably 150/Kbp.

16. The method of claim 12, w) erein the final p value is 1.1 X 109 or less.

17. The method of claim 1Z, wherein the sub-step of determining p value of the site
further comprises: |

for the site, selectihg the plurality of primary windows having the same number at
either side of the site respgctively, and calculating the relative number of reads falling in
each of the plurality of primary windows Ri, wherein i represents No. of the plurality of
primary windows, ‘ _

subjecting all of/the relative numbers of reads falling in the plurality of primary
windows Rito Run-Jest, to determine the p value of the site,

whereih the r¢lative number of reads is determined by following formula:

whereinfri represents the number of reads falling in the i-th primary window,
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n represents the total number of the plurality of primary,

determining the normalized number of reads falling in each of the plurality of primary
windows Zi based on the corrected relative nymber of reads; and '
subjecting all of the normalized numbégrs of reads falling in each of the plurality of

primary windows Zi to Run-Test.

19. The method of claim 18, whafein the corrected relative number of reads i is

obtained by following steps:
calculating GC content of eac bf the plurality of primary windows;
dividing the GC content into A plurality of regions in a unit of 0.001, and calculating a
mean value Ms among all of the/frelative numbers of reads falling in each of the plurality of

regions, wherein s is No. of thge plurality of regions;

determining the corregted relative number of reads R, based on the .following.

formula:
R =R —M,.

!
’

determining the nbrmalized number of reads Zi based on the following formula:

wherein

Z, -:(R, ~ B[ ~mean )/SD
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20. The method of claim 19, wherein the step of determining a detection window in
the reference genome based on the plurality of the breakpojnts further comprises:

1) determining a plurality of cahdidate breakpoinjs, wherein other breakpoints
present both before and after the candidate breakpoints;

2) determining p value of each candidate breakpoint, and removing a candidate
breakpoint having the maximal p value;

3) performing the step 2) with rest of the candldate breakpoints until all p values of
the rest of the candidate breakpoints are smallerthan the final p value, wherein the rest
of the candidate breakpoints are taken as screefied candidate breakpoints; and

4) determining a region between two sucgessive screened candidate breakpoints as
the detection window,

wherein the p v\‘/"a‘.l‘ue of the candidate bfeakpoint is obtained by following steps:

- selecting ‘a region between the dgandidate breakpoint and previous candidate

breakpoint as a first candidate region/ and selecting a region between the candidate
breakpoint énd next candidate breakppint as a second candidate region;

subjecting the normalized numjper of reads falling in the primary windows Zi which
are included both in the first ca dvidate region and the second candidate region to
Run-Test, to determine the p valye of the candidate breakpoints,

optionally, the final p valuefis obtained by following steps:

based on a sequencing rgsult of a control sample, repeating the step of determining
a detection window in the r ference genome, and recording p values of the breakpoints
which are removed each time until the number of the breakpoints is zero; and
determining the fina)/p value, based on p values of removed breakpoints,

optionally, the final/p value is 1.1 X 1059,

21. The method of claim 20, wherein the step of determining a first parameter based

on the reads falling in the detection window further comprises:

determining/a mean value among all of the normalized numbers of reads falling in

each of the plyfality of primary windows Z which are included in the detection windows,

wherein the/mean value of the normalized numbers of reads Z is taken as the first
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parameter.
22. The method of claim 1, wherein the preset thresholgd comprises:

a first threshold being -1.645 and a second threshold peing 1.645.

23. The method of claim 1, wherein the reference/genome sequence is at least one
selected from human chromosome 21, chromosome/18, chromosome 13, chromosome

X and chromosome Y.

24. A system for determining Whether copy/ number variation presents in a genome

sample, comprising: ‘
 a sequencing apparatus, configured t¢/ sequence the genome sample, to obtain a

- sequencing result consisting of a plurality pf reads;

an analysis apparatus, connected/ to the sequencing apparatus, configured to

determine whether copy number variafion presents in the genome sample based on the

sequencing result, wherein the analygis apparatus further comprises: ,

an aligning unit, configufed to align the sequencing result to a reference
genome sequence, to determine/a distribution of the reads in thevreference genome
sequence; ‘

| a breakpoint determyning unit, connected to the aligning unit, configured to
determineAa plurality of bregkpoints in the reference genome sequence based on the
distribuﬁon of the reads in the reference genome sequence, wherein the number of reads
has significance between/two sides of the breakpoints;

a detection wipdow determining unit, connected to the breakpoint determining
unit, configured to determine a detection window in the reference genome based on the
plurality of the breakpoints;

~ a parameter determining unit, connected to the detection window determining
unit, cdnﬁgured o0 determine a first parameter based on reads falling in the detection
window; and '

a defermining unit, connected to the parameter determining unit, configured to
determine whether the copy number variation presents in the genome sample against the

indow based on difference - between the first parameter and a preset
40
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threshold.

25. The system of claim 24, further comprising a ggnome extracting apparatus,

configured to extract the genome sample from a biologicaf sample.

26. The system of claim 24, wherein the sequencifg apparatus further comprises:
a genome amplifying unit, configured to amplify fhe genome sample;
a sequencing-library constructing unit, connetted to the genome amplifying unit,
configured to construct a sequencing-library with Amplified genome sample; and

a sequencing unit, connected to the sequeyicing-library constructing unit, configured

to sequence the sequencing-library.

27. The system of claim 26, whereinfthe sequencing unit is at least one selected
from a group consisting of Hiseq system/ Miseq system, Genome Analyzer system, 454

FLX, SOLID system, lon Torrent systemyand single molecule sequencing apparatus.

28. The system of claim 24/ wherein the breakpoint determining unit further
comprises a module for performing following sub-steps:

dividing the reference genorpe sequence into a plurality of primary windows having a
predetermined length, and detgrmining reads falling in each of the plurality of the primary
windows; - _

for at least one site in fhe reference genome sequence, determining the number of
reads falling in the same glumber of the plurality of primary windows at both sides of the
'site; : ‘

determining p valye of the site, wherein the p value represents that the number of
reads falling in either/side of the site has significance; and

determining the site is the bréakpoints, if the p value of the site is smaller than a final

p value.

29. The gystem of claim 28, wherein the breakpoint determining unit further
comprises a fnodule for performing followings to determine the p value:

for thefsite, selecting the plurality of primary windows having the same number at
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either side of the site respectively, and calculating the relative piumber of reads falling in
each of the plurality of primary windows Ri, wherein i repregents No. of the plurality of
primary windows,

subjecting all of the relative numbers of reads fallihg in the plurality of primary

n represents the total number of the plurality of primary windows.

30. The system of claim 29, whgrein the breakpoint determining unit further
comprises a module for performing follofvings to -subject_all of the relative numbers of the
reads falling in the plurality of primary vindows to Run-Test: |

subjecting the relative number’;)f reads falling in each of the plurality of primary

windows Ri to a correction of GC Lontent, to obtain corrected relative number of reads

R.

7
3

determining the normalizegl number of reads falling in each of the plurality of primary
windows Z;i based on the corgected relative number of reads; and

subjecting all Qf the ngrmalized numbers of reads falling in each of the plurality of
primary windows Zi to Ruif-Test.

31. The system of claim 30, wherein the corrected relative number of reads R, is
obtained by a module for performing following steps:-

calc'ulating G content of each of the plurality of primary windows;

dividing the C content into a plurality of regions in a unit of 0.001, and calculating a
mean value Ms among all of the relative numbers of reads falling in each of the plurality of
regions, whergin s is .No. of the plurality of regions;

determyning the corrected relative number of reads R, based on the following
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formula:
R =R -M,,

1
’

determining the normalized number of reads Zi based pn the following formula:

wherein
Z, :(Ri ~R, —mean )/LSD,Wherem

1 n
mean =— 2, (Ri —Ri )
- ni=1

n

SD = |——3(r

~ 2
, .~ R, «mean)
n—-147

32. The system of claim 31, wherein bgsed on the plurality of the breakpoints; the
detection window determining unit further cpmprises a module for performing followings:

1) determining a plurality of candilate breakpoints, wherein other breakpoints
present both before and after the candidate brea_k'points; |

2) determining p value of each andidate -breakpoint, and removing a candidate
breakpoint having the maximal p valye;

3) performing the step 2) with fest of the candidate breakpoints until all p values of
the rest of the candidate breakpojints are smaller than the final p value, wherein the rest
of the candidate breakpoints areg/taken as screened candidate breakpoints; and

4) determining a region bgtween two successive screened candidate breakpoints as
the detection window, ‘

wherein the p value of the candidate breakpoint is obtained by following steps:

selecting a region petween the candidate breakpoint and previous candidate
breakpoint as a first cghdidate region, and selecting a region between the candidate
breakpoint and next cghdidate breakpoint as a second candidate region;

su'bjecting the nprmalized number of reads falling in the primary windows Zi which
are inéluded both /in the first candidate region and the second candidate region to
Run-Test, to detegymine the p value of the candidate breakpoints,
optionally, the final p value is obtained by following steps:
based on a sequencing result of a control sample, repeating the step of determining
a detection yfindow in the reference genome, and recording p values of the breakpoints
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which are removed each time until the number of the breakpoinfts is zero; and

determining the final p value, based on a distribution g¢f the p values of removed
breakpoints,

optionally, the final p value is 1.1 X 1070,

33. The system of claim 32, wherein the pafyameter determining unit further
comprises a module for performing followings:

determining a mean value among all of the ngrmalized numbers of reads falling in

each of the plurality of primary windows Z whichfare included in the detection windows,

wherein the mean va!ue_ of the normalized nymbers of reads Z is taken as the first

parameter.

34. The system of the claim 24, wherein a preset threshold is preserved in the
determining unit, wherein the preset thr {shold comprises: a first threshold being -1.645

and a second threshold being 1.645.

35. The system of claim 24, wh rein the reference genome sequenée is preserved in
the aligning unit, wherein the reference genome sequence is known human genome
sequence, optionally, the referghce genome sequence is at least one selected from
human chromosome 21, chgomosome 18, chromosome 13, chromosome X and
chromosome Y.

36. A computer readgble medium, comprising an order, configured to perform by a
processer to determine fvhether copy number variation presents in a genome sample
through following steps/ |

aligning the segpfiencing result to a reference genome Séquence, to determine a
distribution of the rehds in the reference genome sequence;

determining &/ plurality of breakpoints in the reference genome sequence based on
the distribution of the reads in the reference genome sequence, wherein the number of
reads has signfficance at both sides of the breakpoints;

determining a detection window in the reference genome based on the plurality of
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the breakpoints;
determining a first parameter based on reads falling in th¢ detection window; and
determining whether the copy number variation presgnts in the genome sample
against the detection window bésed on difference betwgen the first parameter and a

preset threshold.

37. The computer readable medium of claim 36/ wherein the step of determining a
plurality of breakpoints in the reference genome sequence further comprises following
sub-steps:

dividing the reference genome sequence intb a plurality of primary windows havfng a
predetermined length, and determining reads falling in each of the plurality of the primary
windows; |

for at least one site in the reference ggnome sequence, determining the number of
reads falling in the same number of the plurality of prima‘ry' windows at both sides of the
site; ‘ |

detefmihing p vaklue of the site, wherein the p value represents that the number of -
reads falling in either side of the site jias significance; and

determining the site is the bregkpoints, if the p value of the site is smaller than a final

p value.

38. The computer readable medium of claim 37, wherein the reads falling in each of

plurality of the primary windofvs are uniquely-aligned reads.

39. The computer regdable medium of claim 37; wherein 100 of primary windows are

selected from either sidg of the site.

40. The computér readable medium of claim 37, wherein the plurality of primary

windowshavé a lerfgth of 100 Kbp to 200 Kbp, preferably 150 Kbp.

41. The corhputer readable medium of claim 37, wherein the final p value is 1.1 X

1090 or less.
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42. The computer readable medium of claim 37, wherein tife sub-step of determining
p value of the site further comprises:

for the site, selecting the plurality of primary windows Having the same number at at
bbth sides of the site respectively, and calculating the relative number of reads falling in
each of the plurality of primary windows Ri, wherein i fepresents No. of the plurality of
primary windows,

subjecting all of the relative numbers of readg falling in the plurality of primary
windows Ri to Run-Test, to determine the p value of the site,

wherein the relative number of reads is deterpnined by following formula:

n represents the total number of the plurality of primary windows.

43. The computer readable mgdium of claim 42, wherein subjecting the all of the
relative numbers of the reads fajfing in the plurality of primary windows to Run-Test
further comprises:

subjecting the relative nughber of reads falling in each of the plurality of primary

windows Ri. to a correction off GC content, to obtain corrected relative number of reads

determining the normpglized number of reads falling in each of the plurality of primary
windows Zi based on the corrected relative number of reads; and
subjecting all of the normalized number of reads falling in each of the plurality of

primary windows Zi tg Run-Test.

44. The comfputer readable medium of claim 43, wherein the corrected relative

R

number of read i is obtained by following steps:

calculating GC content of each of the plurality of primary windows;

dividingfthe GC content into a plurality of regions in a unit of 0.001, and calculating a
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mean value Ms among all of the relative numbers of reads fallingin each of the plurality of

regions, wherein s is No. of the plurality of regions;

determining the corrected relative number of reads R, based on the following

formula:
R =R -M,.

determining the normalized number of reads Z; bdsed on the following formula:

wherein
Z, :(R,. ~1§I. - mean )/SD wherein

1 n
mean = — 7% (R[-. ~RI- )
ni=l\v - -

SD = __L_i(]{ ~R, —mean )2

n—1%

45. The computer readable mediunmy of claim 43, wherein based on the plurality of the
breakpoints, the step of determining ¢ detection window in the reference genome furthér
comprises:

1) determining a plurality off candidate breakpoints, wherein other breakpoints
present both before and after thefcandidate breakpoints; _

2) determining p value offeach candidate breakpoint, and removing a candidate
breakpoint having the maximaf p value; |

3) performing the step Z) with rest of the candidate breakpoints until all p values of
the rest of the candidate b eakboints are smaller than the final p value, wherein the rest
of the candidate breakpojnts are taken as screened candidate breakpoints; and

4) determihing a refgion between two successive screened candidate breakpoints as
the detection window,

wherein the p vglue of the candidate breakpoint is obtained by following steps:

seléoting a rggion between the candidate breakpoint and previous candidate
breakpoint as a fiirst candidate region, and selecting a region between the candidate
breakpoint and next candidate breakpoint as a second candidate regibn;

subjecting) the normalized number of reads falling in the primary windows Zi which

are included both in the first candidate region and the second candidate region to
47



Run-Test, to determine the p value of the Candidate breakpoint

optionally, the final p value is obtained by following steps;

based on a sequencing result of a control sample, repeating the step of determining
a detection window in the reference genome, and recordifig p values of the breakpoints
which are removed each time until the number of the bregkpoints is zero; and

determining the final p value, based on p values offremoved breakpoints,

optionally, the final p value is 1.1 X 105,

46. The computer readable medium of claim A5, wherein based on the reads falling
in the detection window, the step of determining A first parameter further comprises:

determining a mean value among all of th¢/ normalized numbers of reads falling in all

each of the plurality of primary windows < which are included in the detection windows,

wherein the mean value of the normalizdd numbers of reads Z is taken as the firstv

parameter.

47. The computer readable mgdium of claim 46, wherein the preset threshold

comprises: a first threshold being -1.645 and a second threshold being 1.645.

48. The computer readab medium of claim 36, wherein the reference genome

sequence is at least one gelected from human chromosome 21, chromosome 18,

chromosome 13, chromosopne X and chromosome Y.
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WHAT IS CALIMED |S:

1. A method of determining whether copy number variation presents in a
genome sample, comprising following steps:

sequencing the genome sample, to obtain a sequencing result consisting
of a plurality of reads;

aligning the sequencing result to a reference genome sequence, to
determine a distribution of the reads in the reference genome sequence;

determining a plurality of breakpoints in the reference genome sequence
based on the distribution of the reads in_the reference genome sequence,
wherein the number of reads has significance at both sides of the breakpoints;

determining a detection window in_the reference genome based on the
plurality of the breakpoints; |

determining a first parameter based on reads falling in the detection
windbw; and

determining whether the copy number variation presents in the genome
sample against the detection window based on difference between the first

parameter and a preset threshold.

2. The method of claim 1, further comprising a step of extracting the

genome sample from a biological sample.

3. The method of claim 2, wherein the biological sample is pregnant sample

or fetal sample.

4. The method of claim 2, wherein the biological sample is at least one
selected from a group consisting of blood, urine, saliva, tissue, germ cells,

oosperm, blastomere and embryo.

5. The method of claim 1, wherein the step of sequencing the genome
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sample further comprises following sub-steps of:
amplifying the genome sample;
constructing a sequencingFIibrary with amplified genome sample; and

sequencing the sequencing-library.

6. The method of claim 4, further comprising a step of:

lysing the single cell, to release whole génome of the single cell.

7. The method of claim 6, wherein the single cell is lysed using an alkaline

I"ysate, to release whole genome of the single cell.

8. The method of claim 7, wherein the whole genome is amplified by means

of PCR-based whole genome amplification method.

9. The method of claim 8, wherein the PCR-based whole genome

amplification method is OmniPlex WGA.

10. The method of claim 5, wherein the sub-step of sequencing the
_sequencing-library is performed by at least one selected from a group
consisting of Hiseq system, Miseq system, Genome Analyzer system, 454 FLX,

SOLID system, lon Torrent system and single mdlecule sequencing apparatus.

11. The method of claim 1, wherein the copy number variation is at least
one selected from aneuploidy of chromosome, deletion of chromosome, and

addition micro-deletion and micro-repetition of chromosome fragments.

12. The method of claim 1, wherein the step of determining a plurality of
breakpoints in the reference genome sequence further comprises following
sub-steps: |

dividing the reference genome sequence into a plurality of primary

windows having a predetermined length, and determining reads falling in each
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of the plurality of the primary windows;

for at least one site in the referénce genome sequence, determining the
number of reads falling in the same number of the plurality of primary windows
at both sides of the site;

determining p value of the site, wherein the p value represents that the
number of reads falling in either side of the site has significance; and

determining that the site is the breakpoints, if the p value of the site is

smaller than a final p value.

13. The method of claim 12, wherein the reads falling in each of the plurality

of primary windows are uniquely-aligned reads.

14. The method of claim 12, wherein 100 of primary windows are selected

from éither side of the site.

15. The method of claim 12, wherein the plurality of primary windows have

a length of 100 Kbp to 200 Kbp.
16. The method of claim 12, wherein the final p value is 1.1 X 100 or less.

- 17. The method of claim 12, wherein the sub—step of determining p value
of the site further comprises:
| for the site, selecting the plurality of primary windows having the same
number at either side of the site respectively, and‘calculatin'g the rélative
number of reads falling in each of the plurality of primary windows Ri, wherein'i
represents No. of the plurality of primary windows, |
subjecting all of the relative. numbers of reads falling in the plurality of
primary windows Ri to Run-Test, to determine the p value of the site,

wherein the relative number of reads is determined by following formula:

)
R, :logﬁ —’_“
S

/
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wherein ri represents the number of reads falling in the i-th primary window,
. . 1 n
r=—=>r
n ; '
n represents the total number of the plurality of primary windows.

18. The method of claim 17, wherein subjecting all of the relative numbers
of the reads falling in each of the plurality of primary windows to Run-Test further
comprises:

subjecting thelrelative number of reads falling in each of the pluralit_y of

primary windows Ri to a correction of GC content, to obtain corrected relative

R

number of reads “'i;

determining the normalized number of reads falling in each of the plurality -
of primary windows Zi based on the corrected relative number of reads; and
subjecting all of the normalized numbers of_ reads falling in each of the

plurality of primary windows Zi to Run-Test.

19. The method of claim 18, wherein the corrected relative number of reads

‘ R, is obtained by following steps:

calculating GC content of each of the plurality of primary windows;
dividing the GC content into a plurality of régions in a unit of 0.001, and
calculating a mean value Ms among all of the relative numbers of reads falling -

in each of the plurality of regions, wherein s is No. of the plurality of regions;

R

determining the corrected relative number of reads ™ .based on the

following formula:
R =R -M,.

H
b

determining the normalized number of reads Zi based on the following

formula:
wherein
Z, :(‘R, ~R, —mean )/SD
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ni=1 /
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SD = \/——J—I—Z (R,.. ~R. —mean )
n- ' .
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20. The method of claim 19, wherein the step of determining a detection
window in the reference genome based on the plurality of the breakpoints
further comprises:

1) determining a plurality of candidate breakpoints, wherein other
breakpoints present both before and after the candidate breakpoints;

2) determining p value of each candidate breakpoint, and removing a
candidate breakpoint having the maximal p value;

3) performing the step 2) with rést of the candidate breakpoin{s until all p
values of the rest of the candidate breakpoints are smaller than the final p value,
wherein the rest of the candidate breakpoints are taken as screened candidate
breakpoints; and ' '

4) determining a region between two successive scrreened candidate
breakpoints as the detection window, | '

wherein the p value of the candidate breakpoint is obtained by following
steps: '

selecting a region between the candidate breakpoint and previous
candidate breakpoint as a first candidate region, and selecting a region |
between the candidate breakpoint and next candidate breakpoint as a second
candidate region; |

subjecting the normalized number of reads falling in the primary windows
Zi which are included both in the first candidate region and the second
candidate region to Run-Test, to determine the p value of the candidate

breakpoints.

21. The method of claim 20, wherein the step of determining a first

parameter based on the reads falling in the detection window further comprises:
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determining a mean value among all of the normalized numbers of reads

falling in each of the plurality of primary windows Z which are included in the

detection windows, wherein the mean value of the normalized numbers of reads

Z s taken as the first parameter.

22. The method of claim 1, wherein the preset threshold comprises:

a first threshold being -1.645 and a second threshold being 1.645.

23. The method of claim 1, wherein the reference genome sequence is at
least one selected from human chromosome 21, chromosome 18, chromosome

13, chromosome X and chromosome Y.

24. A system for determining Whether copy number variation presents in a

genome sample, comprising:

a sequencing apparatus, configured to sequence the genome sample, to
obtain a sequencing result consisting of a plUrality of reads;

‘an analysis apparatus, connected to the sequencing apparatus, configured
to determine whether copy number variation presents in the genome sample

based on the sequencing result, wherein the analysis apparatus further

comprises:

an aligning unit, configured to align the sequencing result to a
reference gehome. sequence, to détermine a d_istribution of the‘reads in the
reference genome sequence,

a »breakpoint determining unit, connected to the aligning unit,
configured to determine a plurality of breakpoints in the reference genome
sequence based on the distribution of the reads in the reference genome
sequence, wherein the number of reads has significance between two sides of
the breakpoints;

a detection window determining unit, connected to the breakpoint
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determining unit, configured to determine a detection window in the reference
genome based on the plurality of the breakpoints;

a parameter determihing unit, connected to the detection window
determining unit, configured to determine a first parameter based on reads
falling in the detection window; and

a determining unit, connected to the parameter determining unit,
configured to determine whether the copy number variafion presents in the
genome sample against the detection window based on difference between the

first parameter and a preset threshold.

25. The system of claim 24, further comprising a genome extracting

apparatus, configured to extract the genome sample from a biological sample.

26. The system of claim 24, wherein the sequencing apparatus further
comprises:

a genome amplifying unit, Configuréd to amplify the genome sample;

a sequencing-library —constructing unit, connected to the genome
-amplifying unit, configured to construct a sequencing-library with amplified
.genome sampie; and

a sequencing unit, connected to't‘he sequencing-library constructing unit,

configured to sequence the sequencing-library.

27. The system of claim 26, wherein the sequencing unit is at least one
selected from a group consisting of Hiseq system, Miseq system, Genome
Analyzer system, 454 FLX, SOLiD system, lon Torrent system and single

molecule sequencing apparatus.

28. The system of claim 24, wherein the breakpoint determining unit further
comprises a module for performing following sub-steps:
dividing the reference genome sequence into a plurality of primary

windows having a predetermined length, and determining reads falling in each
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of the plurality of the primary windows;

for at least one site in the reference genome sequence, determining the
number of reads falling in the same number of the plurality of primary windows
at both sides of the site;

determining p value of the site, wherein the p value represents that the
number of reads falling in either side of the site has significance; and

determining the site is the breakpoints, if the p value of the site is smaller

than a final p value.

29. The system of claim 28, wherein the breakpoint determining unit further .
comprises a module for performing followings to determine the p value: '

for the site, selecting the plurality of primary windows having the same
number at either side of the site respectively, and calculating the relative
number of reads falling in each.of the plurality of primary windows Ri, wherein i
represents No. of the plurality of primary windows,

subjecting all of the relative numbers of reads falling in the plurality of
primary windows Ri to Run-Test, to determine the p value of the site,

wherein the relative number of reads is determined by fdllowing formula:

o
R, :]ng [—,__J
7

wherein ri represents the number of reads falling in the i-th primary window,
. 1 1
L N,

n represents the total number of the plurality of primary windows.

30. The system of claim 29, wherein the breakpoint determining unit further
comprises a module for performing followings to subject all of the relative
numbers of the reads falling in the plurality of primary windows to Run-Test:

subjecting the relative number of reads falling in each of the plurality of
primary windows Ri to a correction of GC content, to obtain corrected relative
‘number of reads Ri;
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determining the normalized number of reads falling in each of the plurality
of primary windows Zi based on the corrected relative number of reads; and
subjecting all of the normalized numbers of reads falling in each of the

plurality of primary windows Zi to Run-Test.

31. The system of claim 30, wherein the corrected relative number of reads

Ri is obtained by a module for performing following steps:

calculating GC content of each of the plurality of primary windows;
dividing the GC content into a plurality of regions in a unit of 0.001, and
calculating a mean value Ms among all of the relative numbers of reads falling

in each of the plurality of regions, wherein s is No. of the plurality of regions;

R

determining the corrected relative number of reads ‘i based on the

following formula:
R =R —-M,.

7

determining the normalized number of reads Zi based on the following

formula:”

wherein
Z, .:(R,. ~R, —mean )/SD

T

, wherein

1 7 g )
medan = — 3. (R- - R )
; i i
ni=1\

| 1 n - . 2
~ SD _\/n_];(]{, -R, ~mean) |

32. The system of claim 31, wherein based on the'plurali‘ty of the
breakpoints, the detection window determining unit further comprises a module
for performing followings:

1) determining a plurality of candidate breakpoints, wherein other
breakpoints present both before and after the candidate breakpoints;

2) determining p value of each candidate breakpoint, and removing a
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candidate breakpoint having the maximal p value;

3) performing the step 2) with rest of the candidate breakpoints until all p
values of the rest of the candidate breakpoints are smaller than the final p value,
wherein the rest of the candidate breakpoints are taken as screened candidate
breakpoints; and

4) determining a region between two successive screened candidate
breakpoints as the detection window,

wherein the p value of the candidate breakpoint is obtained by following
steps: _

selecting a region between the candidate breakpoint and previbus
candidate breakpoint as a first candidate region, and selecting a region
between the candidate breakpoint and next candidate breakpoint as a second
candidate region;

subjecting the normalized number of reads falling in the primary windowé
Zi which are included both in the first candidate region and the second
candidate region to Run-Test, to determine the p value of the candidate

breakpoints.

33. The system of claim 32, wherein the parameter dketermining unit further
comprises a module for performing followings:
determining a mean value among all of the normalized numbers of reads

falling in each of the plurality of primary windows Z which are included in the

detection windows, wherein the mean value of the normalized numbers of reads

~ Z s taken as the first parameter.

34. The system of the claim 24, wherein a preset threshold is preserved in
the determining unit, wherein the preset threshold comprises: a first threshold

being -1.645 and a second threshold being 1.645.

35. The system of claim 24, wherein the reference genome sequence is
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preserved in the aligning unit, wherein the reference genome sequence is

known human genome sequence.
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