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Abstract Target region capture sequencing is an effective method for sequencing specific regions on genome, su-
ch as MHC region or exon regions. However, due to the uneven design of probes in capture sequencing, the seque-
ncing depth is extremely variable in capture region, compared with whole-genome sequencing data, copy number
variation detection is more difficult. So far, several CNV detection methods for target region capture sequencing
have been developed, but the detection of CNV, especially for low frequency CNV, is still relative inefficient. The-
refore, we developed a new CNV detection method suitable for target region capture sequencing and whole genome
sequencing (WGS) in this study. The characteristics of the new method are: (1) It detects the CNV by units of inte-
rvals within the region, instead of each individual; (2) The study utilizes all the individual information in the group,
and detects the CNV through the distribution of read depth in the region. If there is only one CNV in the interval,
the read depth in the interval will follow mixed normal distribution of the three peaks. The study applied the new
method to CNV detection of 21 327 psoriasis individual with target sequencing in MHC region, the results showed
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that the accuracies of XHMM, ExomeDepth and our method is 7%, 18%, and 62%, respectively; and the coverage

of CNV detection with the new method is increased by 55 and 44 percentage points than XHMM and ExomeDepth,

respectively. The new CNV detection method provided a theoretical basis for the disease diagnosis and treatment.
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Figure 1 Comparison of window read before and after normalization

Note: A: Window 14 079 before normalization; B: Window 14 251 before normalization; C: Window 14 079 after normalization; D:

Window 14 251 after normalization
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Figure 2 Nuclear density diagram of all window coefficients of
variation

Note: A: The abscissa contains all CV values; B: The abscissa

contains CV values of [0,5]
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Note: A: Window 1 107; B: Window 13 625
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Figure 4 F value training and adjust training

Note: A: F value training; B: adjust training (CV<K)
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Figure 5 Read average frequency distribution diagram

Note: A: The abscissa contains all read average values; B: The

abscissa contains read average values of [0,500]
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Table 1 The total length and proportion of the gold standard
copied by the three methods

HEA SRR R ebrE R T
Sample  Total length of  Total length and proportion of gold
gold standard  standard copied
XHMM  ExomeDepth A /77
Our method
HGO00421 771 27 (4%) 100 (13%) 488 (63%)
HG00428 1300 101 (8%) 103 (8%) 949 (73%)
HG00436 1971 0(0%) 30(2%) 935 (47%)

HGO00442 880
HG00443 779
HGO00472 1328
HGO00473 704
HGO00478 1380

248 (28%) 206 (23%)
30 (4%) 117 (15%)
229 (17%) 218 (16%)
110 (16%) 170 (24%)
156 (11%) 115 (8%)

530 (60%)
468 (60%)
962 (72%)
435 (62%)
981 (71%)

HG00500 714 30 (4%) 146 (20%) 488 (68%)
HG00619 785 154 (20%) 86 (11%) 474 (60%)
HG00653 784 2(0%) 454 (58%) 464 (59%)
HG00683 771 8(1%) 206 (27%) 488 (63%)
HG00699 796 0(0%) 321 (40%) 494 (62%)
NA18532 783 0(0%) 100 (13%) 498 (64%)
NA18542 634 0(0%) 70 (11%) 426 (67%)
NAI18547 811 10(1%)  70(9%) 511 (63%)
NAI8570 641 0(0%) 105 (16%) 382 (60%)
NA18572 1139 139 (12%) 103 (9%) 874 (77%)

NA18573 794
NA18577 647
NA18605 711
NA18611 946
NA18620 1504
NA18624 799

92 (12%) 283 (36%)
0(0%) 197 (30%)
44 (6%) 287 (40%)
52(5%) 108 (11%)
89 (6%) 333 (22%)
0(0%) 94 (12%)

488 (61%)
407 (63%)
452 (64%)
587 (62%)
486 (32%)
501 (63%)
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Figure 7 The percentage of the total length of each method copi-
ed to the gold standard
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