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Abstract

Copy Number Variation(CNV) is one of the genomic variants, which is caused by either
amplification or deletions of DNA segments whose size is greater than 1Kbps. As it is known that
CNVs account for a significant proportion of phenotypic variation, including disease susceptibility,
identifying and cataloging of CNVs are essential for the genetic analysis of human genome variation.
CNVs detected by microarray based approaches are limited to medium or large sized ones because of
low resolution and noise of microarray. Here we propose a novel approach to detect CNVs by
mapping the short paired-end reads obtained by next-generation sequencing to the previously
assembled human genome sequence and analyzing them. This method demonstrates the feasibility of
detecting CNVs which include short ones that microarray based algorithms cannot detect, as this
method decide whether a region is a CNV or not based on the score of each base pair. The experiment
was performed with both synthetic and real data. In the experiment with the synthetic data, false
positive and false negative rates of the results were relatively lower than existing method. In addition,
application of Bowtie for read-mapping improved speed compared to the existing method, which
mapped reads with BLAST.
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(B 1) XA AR 7122l 2HE10]

Platform Featurg Sequencing by synthesis Cost per .COSt per Paired end | Read length
generation megabase instrument
Pol
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(scoring)®] olAelct, Ao A= 2| =9 Ato]=e
3bps, B Ate]9] #gl= 4bpsoltt.
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A& A Fo o= AhshA Hrt k= vl BiSE, k
o] HatA Hrt,

£ 3tof vls ghol
< CNVZ ZhdsiA |
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3L, 7129 |5}
2 CNVHEH 71

o

ONVZH 124 Bghehe 24 B113 4 it} 712
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70 CIO|EHH O AT H252 MI35(2009.12)

(& 3) 198 FMA THS olget Aol HuNE7t Junt A4 J)
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A

NCBI Build 37.12} Celera A4 W1 9] 199 FHAAIS ALgsto] @A CNV S 1. o<

37t EHe| CNV

252708~254089 12935492~12936613 29135783~29137059 41563990~41565118
256549~257607 13061188~13062254 31257079~31258472 43179091~43180641
1237269~1238462 13118714~13119862 33773059~33774323 43730201~43731200
1668274~1569396 15611689~15612769 34566852~34558008 44360386~44361426
2108837~2110055 16536661~16537828 35380726~35381796 46244840~46246034
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12788725~12789907 28340392~28341427 41486858~41487866 57437612~57438675
ZA geto] CNV
60001~116902 7274837~7275857 20504640~20506266 46942510~46943815
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817881~818974 8349115~8352197 21824455~21825948 51119367~51120919
871159~873071 8353497~8355185 21828586~21830029 51222476~51223546
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1051876~1052971 8359693~8362647 22579009~22580404 53095527~53098076
1160939~1162453 8363936~8366228 23140343~23143245 53319898~53321361
1196240~1197398 8480868~8482706 23384254~23385361 53321919~563323022
2128077~2129173 8485799~8488326 23392269~23393568 533901112~53392253
2292060~2293825 8489923~8491082 23505083~23506252 53421951~53424298
2295738~2298015 8619593~8621784 23648786~23652911 53669557~53671630
2584407~2587879 8625418~8626427 23834260~23835265 53688467~53691175
2594555~2596380 8851223~8901337 23860631~23861676 53691215~53692873
2638202~2640254 8996563~8998756 24055210~24056209 53784637~53785751
2817436~2818812 9004109~9009220 24061041~24062735 54423202~54426951
2803608~2894776 9009699~9010738 24525506~24589656 54637243~54638427
2008765~2911267 9021314~9022587 24590746~24591802 54723360~54725088
3047192~3048422 9051908~9053122 24592420~24631633 54725191~54739116
3145056~3146072 9126091~9128351 27795892~27797183 54745333~54747807
3172824~3175458 9147306~9149912 27804257~27805585 54780326~54789757
3235074~3236117 9174102~9177683 27848684~27851781 54918457~54925464
3318328~3319634 115635013~11536476 27960554~27963566 55218093~55219155
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7025220~7026467 17740232~17742082 43862707~43863793 59034437~59035441
7026566~7044075 18799491~18801017 43868552~43874207 59099425~59118834
7044174~7045421 19364013~19365279 43881086~43882113
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