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(Copy Number Variation, CNV) 

CNV :ft, CNV 
jLDNAtf#W#jaMl±7£'tt:. 

!.&&(*«&£.. + «]&£.); 2.#•& y 
^Htl,#.); 3.#]#.; 4. &#•; 6-#A 

FISH (&&<#'&&£.), Array CGH (Hs4U£.0fe&£.)> 
MLPA ( 2 PCR ( Polymerase Chain 
Reaction, £ fcSHt&AM ) FISH 

'rt-JXT, 
Bit, *•.£.— 

-S-Wrtg-

4l«—##JS * 
ftte&i-, fe#: J->-— 
4; &#**-»&**.'*—Us#.!. (J-0&) 
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B; 3"t^f GC 

«fo , i+#«« #•& 
it B laAiMMH*-

CNV #r.&; CNV CNV 
^ CNV tir.&MiftlM-?'!, *+#-««#?'] &i«fa 
^*l#«tS -£**'] fiis-ft 
^CNV ®f,&-H-Jti}>f4A$llffc&}Ui& CNV 
$U& CNV ®f,£,lKl&•%•&.%••&'&, CNV 

AViSj^A^. CNV ®f,£,. 

<$ ̂  « #•*. 

reference 
unique reads), , -^M^llr & -H-^^0I*] ̂ „ 

*ML fti±7ito 
•Ti&A, St-fc-'MT D ##48t § i&-ff GC 

«#*: #So#. GC 
*ffo^?'J#-S--f X)&8L1W-SL*&, tfiztvjffil#•§-& 
itfrfJ-oElUf GC ?']#§-iit. 

T&&, 8 fc>XT;!r&lt 
#: Dgit GC 
itWtb-it; a 
lit; Jt-f-h4fc^#$']#-^W/??'J#•<£-&It. if ##$']#-£-

"TitA, CNV CNV »r,#, •£-!'«] 
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jMNSX/frKfl; § •£ ft 8 « 

T&lfc. #?')#&#t8 #"l\iE. & ̂ mi.it95% 
jt-f# E l'«]. 

•sritlfc, CNV 

Tit A, a&fe: flf-jt-StSMfftjU^r 

$jk; ^ /j£. 0f i££ i<# & W & ® & DNA && 
#&> ii, SDS Sir Ml DNA 

DNA #-4fc. M.P. 
HydroShear & $fr;f?' S'J DNA ,H-$t; 
J.BI& DNA >} I^JS'l/^ii,#']/f $.##fif. DNA >i 

#«•# fj m E J5'J * m W £•&#&. 

xtJ. (i-Bfe) -M"*?]#**!#®-; #4fritH«,*)-#•*,, fl-f 
SiHHT a c «#*)#**. H; 

#«-it8iS*JM., GC & 

•Ri&gf,£&##-A,, $-f 
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siftM tCNV »r,&M.&& CNV »r,& 
CNV iff 

CNV CNV g>r,#, 

Mi& CNV JkJnfag. CNV 
•r.fc. 

Tit*, , jMf. # 

TiUfc. 
T&&, GC $uM£*fe> 

a# GC a W/f-
?'J #«•+ *!| &3t##aE * It, *H* * O X H It# 
GC &.£«<$?']#S-ifc; Sofatift, 
Sogit GC 

?']#&&*:> it##« •£n4?|]<H,$ 
${t, jit GC 
#» 8 itft&SL&ffW&JS M#«t B . 

T&&, «$-f£0ri£J&r,£,365t 
#-/L-9l5t CNV *]*)*(-« 
***.4?']#4£*.B if«MitE151; « >t ft #ffl#»8 W 
^•ttA-fi-firERI^Bt, iU?tt CNV «#&-$£-$• 

T&&, *#J&tt*M#4frit8#-&-iEi&4Nr, mailtE 
WM> 95%i"ftEfil. 

TAlt. CNV #?.&&)"&# 
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£JM#S]«J#MMU *>/& 
DNA -SMs. 

>£, is, SDS •&&] DNA M.4%; %>/Ml*j-0ri£%.i£M&tflg. 
0MDNA^^S|^. #4fc. HydroShear SirSt#. 
tr%r&$i DNA >tlfc; 

Sf<»/£ 

ft##ri£ DNA 

w-ffl-a.91 
ffl 1 rFib^^M ^#J5it$.^-^rS1]^" —-1^ !&:&#'] Ml ifcfi 

ffl; 
9 2 ir tfa W#JS Wait 

«S; 

«S; 
ffl 4 -ipib^0J—CNV 

ffl; 

ffl; 
a 6 ^ib^WW#J!it$.^-»J^M,W>5— 
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t : 
•^Jil ( copy number variation, CNV) : 

lOL^T^to #ja*£#tt+IH0*J*0fete: ****** 

Sfc# ?<] It & ift it^I o 
3r&i£#, 

^5—(Metzker ML. Sequencing technologies-the 
next generation. Nat Rev Genet. 2010 Jan; ll(l):31-46) 
FHf- Illumina-Solexa ( GA™,HiSeq2000™ ^ K ABI-Solid fa 
Roche-454 ( «#-¥•£ (#.*) 

Helicos (True Single 
Molecule DNA sequencing) , Pacific Biosciences 
$'] ( single molecule real-time (SMRT™) ), VX 7k* Oxford 

Nanopore Technologies ^^1 (Rusk, Nicole 

(2009-04-01). Cheap Third-Generation Sequencing. Nature 
Methods 6 (4): 2446 (4 )„ 

(single-end) (Pair-end) 
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50bp, 90bp, & lOObpo ^ 
$']Illumina/Solexa, Pair-end 

&•#&&&££& Ml lOObp DNA>f PWf. 
t, MjMj 

JU&S, fe&'K 
0.1-30 x , 0.1-30 #-, 

+0.1 x , ( 2.5 x 108bp ). 
T^jf- ( reads): —*&jkj!LM]%%$Ut>&] ( —20bp ) ,#'] -fa 

M.$Jt/t>&] Mj #&a **.#*. 
#7']tbxfr OM-): A-Jt—?']i£ 

J (*Hfc#) ^ 
0 la# ?'J fcb^l, vx *& ?']® M_h Mj 

Mo £*«]/fl *'] fcb*t0t, #*•] tb^j-T^itit^— 
J fcb#!j"^§#, ELAND ( efficient local alignment of nucleotide 

data ) , SOAP ( Short Oligonucleotide Analysis Package ) fa 
BWA ( Burrows-Wheeler Aligner) „ tb%f$L%fyMjiA$L 

(100%ES&) fa£pfr$i4£tkzt (<bf- 100% 
Mj Eiifc )„ 

#*]#«•: ) *£ 
—•HL£M]i£jf- ( reads )„ 

(reference unique reads): ®>*L"1£-
JL, (ittA^#^®M) JL#+— 
*J. 

#it##?']tbxfrisf#^£.@la, fcbxt 
J>j #^£.0 ^ &*]-# ?'] o m 
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5'J (index): pt.—Mli£ 
SUM. S#'M<Hj DNA 

(Micah Hamady, Jeffrey J Walker, J Kirk Harris et al. Error-
correcting barcoded primers forpyrosequencing hundreds of 
samples in multiplex. Nature Methods, 2008, March, Vol.5 
No.3) , £«,|S) Bf *)"£. #«v*?.|3r7B£-

GCfcE-: 3t# GC -ft l$J <14, -£"f£ 
GC JK.'HS, GC S«.ibSiL#jait'^^, 

A-Stmf ±, ̂ tx fj Ml #oE. 
-UL. 

a-f-, #g£Ml*S!#T^ 
#;BlfMJ, (DNA), 
( RNA), -ftit DNA. Xfr-f RNA, 

DNA, 

iif'l*3LT, 
(*MR*): 

—A^t*t)a#^Ml£fcB:£.&*.-f 30. 
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>b 7Its 0 
7 —#i.-f fejMM* J! 4 

##&*&. iiil®, 
&^DNA, ift^fSiit*]^-, 

ffl 17T tfa w#is 
a. 

*>s i %•&, £#•* 102, &#.£#&&t^y-— 
(reads)#.!:. -*1^#*. 

#•&. WP, DNA ^-J-ttWr^NfS'J 
DNA >tl£, *t DNA >t IfciW-rSS!'!^, t&Js$M—Jt-fcA. 

^.-^^Wii/'f-. DNA 50bp~1500bp, #!*» 
50bp~150bp » 150bp ~ 350bp * 350bp~500bp » 500bp~700bp * 
700bp ~ lOOObp* & lOOObp~1500bp„ ^'J*3, 50bp* 
90bp* lOObp* 150bp* 300bp* 350bp* 500bp* 700bp* lOOObp* 
1500bp. £—+ » 4£i&300bp~700bp, jtffcs& 350bp ~ 
500bp„ W 
•fa illumina-solexa fa life technologies-solid ^H- 0 

300bp ^1*3, ffi7 roche-454* Sanger 
1000bp„ 

+ 20bp #?>]•£•&*]-, £ 26bp ^_h0 
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104, fenrnfritIM-J. (J-0&) 
?>]#«•. /?• ̂ 'j ̂ 7 ® 
&xtlaji«#.,&-»A , 

&fe<frjiW<£.&"ft.t:. *t-f 
•*TVA3k NCBI 4-
£;&#'! + , NCBI &&,#•+«.<£- 36 (lit;IS; 
NCBI Build 36) #A*.S.0ftJ^;f-?>], #f (ft tbSt&'frA 
SOAPaligner/soap2. I£] y'f-?'] "fi—DNA 
tflfcifc*, SPX£A£&0lR|^MJLtfc,*i-Ji-*.«•*/$, •& 
SfcA"#-—tb5>tJ- (J.0&) 

#« 106, #J-0f>]S'lWc, 
xt-ftojMmT:****.: #^#&0te*r 

|5)^i>t-ft. ^8W««s*Mkfr# 
1*1-#-&&# fcbst, tb^fW-til.; &;# 
#l's)B . f o^f«]-q->^i&# 

+#Jfi 
reads 300 -S^XJL, M.tfrj'tfciiE.^^^'P l*}<Kl reads 

. W-fr, &5iftfl,&#U& N, # 
reads n, -^SM^^f O ^J-^iM. reads *lfc^7 E, JH 

N_y E 

n+$fe-£-» x ^T#.^—tb2+-fi,.s. 
#* 108, GC feat*#.# 

£-^£;&#'] + , *+-g-^$ a S it# 
GC GC 

W0^?'j#&ifci4##a£jyf GC tfJR#*-
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Hoga GC ?'J#&&Ht Wtb-ft; 
It, vst+^lfc 

?'] , it##'•S|]#^-§-/h®' o /"f-?>] 

#* 110, 

«.»•)- (?rtffrjf-.&rtte&W CNV »?,&. #1 

W P tt&JWiJtittWf" B-ftMrf&t CNV #r.£, Jtff# 
-1M&& CNV *r,&Wp -fi. 

#* 112, *t"fCNV Sr,& J.&& CNV CNV 
»r.fe««43Uffj, i+##rit«!SL<t?lJ 

CNV CNV 
CNV glr.&Wii^.E.^'tt'B., flMftStfti, £j.#NPf!6ji CNV #T.& 
«£#Jt*tt-{M|5*-f*jtH0L, MUX. CNV *r,&. *jt« 

i&#«p--tktf¥]-$J?j&jtt a mf, a 
it# GC 
# CNV $r.£i&#, CNV W^rS'i, 1lfe#*WHH(|®l4sM' 

•£,>£ >&#3'J #***,> £] &;«,/<•« 
JJ£;ltegRj&A#.#b;S|jk+|tM|.S.0te DNA, ifc^f&N 
&/&#&. SDS DNA &—^M?3fc 
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#•] + , 
K DNA , DNA 

^itiHfT^$ pH 4i&t DNA ^ 
Tiangen TIANamp 

Micro DNA Kit ( DP316 ) f-^5 )). 

DNA^-fBfr, #4* 
DNA ft¥j(index), 

Jkytik 4bp ~ 12bp, + 
(Micah Hamady, Jeffrey J Walker, J Kirk Harris et al. Error-
correcting barcoded primers forpyrosequencing hundreds of 
samples in multiplex. Nature Methods, 2008, March, Vol.5 No.3)„ 

4S.&7& 
#, **7 ;&#!&*. 

202, DNA 
DNA fi$t. DNA tg.fi, 
M,dfr HydroShear &„ ifci&Jfc, &, Covaris ^-S] 
W S-series (AFA &$-> ® fi 4&/4R>4ftftt£l.3i 
DNA #&&)", £*6*#liSw&, *Ufe*#Ufv* 
±»rSL DNA «.&».£—5tW&*«>£.*> aj-f-q f»l» 

T# DNA a-HrtfJ.—JU6H«*.'K *#>*«*»:*• 
$-!»l Covaris 4^5] fft S-series ), # DNA 

tbf ¥i-%.k.-l- W fi -ft. 
## 204, *t DNA >} DNA # > 

3tt DNA fi&L®\ffJf ?'] ffl . ff[&ntt)»W7>&; 
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^ V. Illumina/Hiseq2000 > ABI/SOLiD . 
Roche/454. jfy Single-end (•¥•!»)) Pair-end 
(JRlSj) Mft 50bp~1500bp. &.&2Laj}&)—4"-
^ & % Illuniina/Hiseq2fl0fl> '$'] Pair-
end lOObp DNA 
•f. 
###.*.**£., 

2-900 x 10s#"$']fi . 
f-m 206, 

#« 206, 
f\ #«•. 

#* 208, O # DNA fi 

?'J#S-^it (•£#"-, T# i fa j 

#* 210, GC 
fa#iE.&it, 
it. D GC a 

GC feat. 
O #&«**]#*«•¥•*& GC -£-* (ie,^GC" ). 

GC ( Gc- ) tfi+£, 
GC W G 

*- c AS-«^#t,t^sp>b v-, JW 
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<&. +Jf?']#&48t" 

£,$-^}S)4SLm,, m>»SL&$Lc" (c,., = m„,l"h ), f# g 

#* 212, 

P aE.f^-^.lEjS,^]'®,^(control set) 

>N&btffeiE., OfeiE.. 

i*]^?'J#«-ifc ( "•-' ) *>£.S.0lR&#?'J#&£fc ( ^ ) 4L«I, ?|> 
n. . p _ '•./ 

~P = -YP 

0 & & «tT n 
n. . 

), sp ^xWJ. 
4*HR*i$ii#+, &>#•#*. «'l/f•a#]M'l4*S!f-^'?-

ft, 

#* 214, 
p CNV <f 

,&, 3t##->N&iCNV*r,&Wp'llU 
l) MA CNV 4f5^^0&##Nrif a, if## 
ci^r«#J—Pitts'<* (fo &*&•$• *.-f 30 AaiA^-
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5!)*.), &#-—Jtlfc* (•W*», .t-f olfctw 1%) ¥} 
0.) CNV tfl.k ( Breakpoint, CNV >tl5:Wi£ 

). 

k A^ftW, fr#l#j£fa4pb!]i$r£ k+i, k-i. it it 
if# k-l 4 k k 4 k+1 
RJttJUNUiJI-, p -ft. #1 
*>, #-Na^®-tftmzfeist, 

i^ML: Wald, A. & Wolfowitz, J. On a test whether two samples are 

from the same population. The Annals of Mathematical Statistics 
11,147-162 (1940)o 

#* 216, CNV 
W-ftii CNV #r.£<£.;£S/M3U& CNV P it, ffiST'iti'i, JL 

CNV P AJN-f *jt P 0L (s?, ), 
*fih p 

«U?,Mi£, p it, P -BJM-f-
$J-jt P &%£.. 

£fjt p -ttttlfc#: •«*>, T«£#xtJR#&&#Jii&4/ft<£-
p It, 

jifcBt, #46jpL;fc p 'ft. W Sift AijS p •tt.Sl'ffcjR.#] 
(*p*t P (**mt 

$$,&)) it.A. p 
£—t > « >1 

n*>, i^j.atei4#^st, *m 
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P a. 
214 fa 216 i&iX&Mlti&tl. •&•&: 214 

t 1)^2) 

-fMa.&W&W®'O nt, 

a, st-fo tf-ii.lJMAi.fc&#-
Ifafciyf. ii-HsMt-fiyf te-f & D 
it#. 

HNS, I Y Ifc 
&#•* 216 &&##.# CNV 

iM/it CNV W>tM£-Sv£#f\ £—t > 
#J«^#-^iE.^^, l-WEf*]^ 95%*»KfiJ. i4i±*#Ht«t 

MAit#: «,it#^«#A + toW#J5^^, #.#+ 
•u&FBJt®, ,;|JUUE£ 

0.05 Bttf£;gr4Hi,£. ##*£#« 

jLifJ^-fcl t > iii±*b^.#aE.^o®'<:,fe.aE., 4l.lt 

DNA ±¥)&j}. 

*Wsfc£ffl. £ffl 3 t. fc^T 
SfciS (3A) ^«#A«#h3SSfc& (3B). 
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•An® 3 #HF> 7&rft 3A 
#*31 OA, DNA^~f". 
#3£ 311A, *WJS#<S.tfl DNA DNA 

St#*!#, DNA tfJ&'Miiyf irp-ifc^. 
#*312A, «#&#•&,* Jj-M"4.0fejit4fSfr)fc. 
#*313A, &ti+1fn»£.—Bp^'JIf&ifcB . 
#IS314A, *t*t JS#>?o<£.-(#-.£.. 
#* 315A) 

#* 316A, Hf.&i&iMtf-S/Hi. CNV #r,fe, 
CNV ,£#.*.*?*#]&•#«& CNV ®r,fc.£ 

;frft>Nfc& CNV P 0U WifiS/ft, 
j£/HK ( 24 -f" ) Bt-ffut. 

#* 317A, -SJt^-jhpIW. p 
-a., P a., ft 

ifcS 3B fc-fe: 
#4fc310B, DNA ^-f\ 

311B, DNA DNA 
&#*!#, lt#^«,#&«DNA^«:W-*^. 

#*. 312B, DNA 

#*313B, 
#«314B, 
#* 315B, a /h4fc$Stt*t'£-«,#& 

&#* ofeit. 
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#3fc316B, 
#^317B, 

It, 
JL#^*^30„ 

® 4 TFih^^—CNV 
4 ^f-JF, 401, DNA &$L8L*!l#: Tiangen 

DP327-02 Kit Ifc# >f-@ & DNA 
Illumina/Hiseq2000 #>£*&#• £i&>H±^+, ^ 
^&+-f 500bp Mj DNA -$^# 
^$&}v_h^ I*] (index ), 

402, #?'Jfcb*h Illumina/Hiseq2000 M 
# (ABI/SOLiD ), 

fc-Mttf-W* DNA •&#, NCBI %M%-
+ SOAP2 *bxfr, 

4o CNV ^riKf-f#,, 
x®?>]*£--&*)-#•&#, *pxMtti 
la#-##?']_htb^"_h— 
CNV 2fc|fc#o 

403, PSCC frtJfo 
&?»]£4Ht"4#>F& ( T# PSCC), £ 

(control set), 
^•^,^-uaii'fT^ P $LiE- ( correction X #>|M£» ( Normalization ) 

Jft It# •S.'ffc ( segmentation )„ 
ip-m 404, 403 +#2W#jaiUi Wt4f CNV 

#^#^#^^<0.7 **>1.3 
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PSCC. 
•fr*k<fc#-jE, #£«.*»>* .ft-fb, 

£4sM&*l#3lUt 
(50M 0.5Mb it 

(CNV) Jift. 
ffl 5 ^ib^8JWJ.®M#jait^«-«^M,«->h^« 

dt-a s ft-*, %$&.&&: m/s-wmt/t si, 
*£#&+J.^—52, 
•*£»£— Hs*|-j. (J-Elte) #•&• 
itS«,*NM. 53, O, 

54, *t 
«tBi£# GC 
B&##iEjyB3&^WM##itB; 55, 
«fDit #-«« #?')#£-
itB&AIUM£fr«;M-JMH±£, (*P.M-
&:|4£«.*.) CNV *r,£; 56, 
»)-f-§-4- CNV 1)CNV tfl.&fr&Jg CNV tfl.&tftPl&LJf 
?'], it^iW-ft/f?1] to A 
«s*ittt^tt.£#JUH±0L, -$*.«!»&*&*«#& CNV 

CNV CNV iKr.^WJl 
JMMMktt., flMfoS/ft, CNV £>T.£<HJ,1#&^4± 
•tt*<J^-f*fjt«-tt, CNV #r.&; 

#&itB 53 *']^f 
oBt, I «-$•=#* *!#«•* 8 
(reference unique reads), iMf, E'.$-^|jj"40l®]^")fcA.. 
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. -ftiA&f55 CNV #r,& 

(1.01a) n 
#*?>]#•£* B &##•.£, ^J$r 

#ja«#. 
ffl 6 

#ffl. *®6«r$, «»«,&#: *#«*MM.5i. 
^.#-7G 52. 53. 64, #i4 

55 56. 51. 
it 52. 53. 55. 

56 T^^JSLffl 5 # ftl;tfe_SL£ib 
64 fe& GC 641 *» 

Wa-f|-i£^ife 642. &+, GCfej£$l&641, #|D^ GC -£-± 

3Uf#jE.£&, t a ̂  ?'] i&# GC 
?'J#-g-$t; WB§•£-$.&. 642, GC 

GC W4 ?'l #&IW *t JS#^*#-J£ W ?'] #3M8t § 

'h&ifc'W, «£67, 
CNV *r,£;&### Jfl 

i-ftEfil^hBt, iOHi CNV 
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95%i-fi-EfS]. 

•«,#A^4.0la DNA +*-> m&ittk 

*R&A'fMM|jk't»fUMy£.0& DNA; •£*£,# AW J. ®fi. DNA 
A SDS &<Hj DNA HftZT 

&iyf; DNA £«,. M. 
p. HydroShear $irBfcWT<f#S] DNA tf-ft; DNA tf-KifJ 

DNA ^ 
xuS)M4$.#. DNA 
^ *i £•&#,&. 

5 j.ffl 6 

it. 
^A1 #^iKS'J 

-tsA^ 

MMW titotgi *#*#;*•, feja-fm 

jK«'ift#I^Hl/~£'Sf"?". fftflLfil index 
SS "T" Illumina ^J ift Multiplexing Sample Preparation 

Oligonutide Kit„ 
Mft w -, 2>Nfe &Mt n$-t%L6 
U DNA^W*: 
&JR Tiangen &} TIANamp Micro DNA Kit ( DP316 ) ## 

-21-



WO 2013/149385 PCT/CN2012/073545 

fa & 8 #] # & ( VX T W # Samplel , Sample2 , 
Sample3...Sample8 ) Mj DNA, DNA 
Illumina/Hiseq2000 + 
500bp Mj DNA 
^1^](index), Flowcell 4til7X#4ic:&^3t, 
4—Illumina Hiseq2000 

lOObp ft DNA 
lOOng ( Quant-IT dsDNA 

HS Assay kit DNA, Illumina/Hiseq2000 
#>£ Jfc *&£/¥• , ( ^ JSL 
http://www.illumina.com/Ml Illumina/Solexa 

)» & 2100Bioanalyzer (Agilent)^ >3L DNA 3LJ%-JL'h2L4$S^tf 
500bp, o 

2MJf: ^^'J + , *t"f It £) _hi£ 8 W$&>M) DNA 
J?& Illumina/Solexa 'jt* ^ ̂  Mj ClusterStation fa Hiseq2000 
( PEsequencing) 5G $kM 

"t&Affi£ index £ a&fr^-Tf" <> ^'J 
/U ifcXfrlW SOAP2, Wf DNA NCBI 
4- 36 ( hgl8; NCBIBuild36) M]® ?'] i^f , 

DNA#*J£/ti-F*.0 

a).&M,*h (»P+-
tb^"^| reads it, "i£»^ w ^ , T# i fa j & %k^rfa$-^ 
tik-f, T*£$£) *»-¥•*& GC^* (^GC- )„ 

4£^Mt. + lKf reads -fty GC 
# It !fr 4^ 0 fe *-?• Mi + telt^ *& *4L # J!J %SL &$Lcs, 
T# g GC &~to $-/&-!& M]^^^ & reads ^ 
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). 

c) itttfejE.: itJfl 90 "M YH 
( p--' ) 

ft. . 
PI = ''^ 

((N>) #p iJ~ N>. mfe 
\ n 

n ##JiJ if #«•&"" fkUftvfytfM 

ft. . r . = — l'J— 
'"' P.xN. 

1 o 

d) xmt 
4f*h£.£.0&tf0Nr'-, *+##£;£«#] 

ioo^o«#J«l4£-(fcil^> ««&**-•¥-(P 
*.), &&.&%.£-&) 10000 CNV ®f,&. 

©w^jfc: ##*;&###*?,&«*-£-•»&# «c=(i,A ^-&,1, 
)WMW.ki^RW. ^»J-i?viM0W#r,£ k+1. k-1. ifi± 
if# k-1 H k^.f«l«#JS^*:-#-^ k H k+1 
fff) t i&Jfl #-#-&&&•taf), 

P It. 

Sr,&#]!&, pflL, ±5>J#Mr /; {t^F'hf-
1E'5" 

v±^: + S4#T^A-0 
i&aK-T-JMfc, 
#. 
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o.7**^t 1.3Bt, 
f) 

4. tfJUW" 

* + <H£#*iii± CGH «/* ) #&• 
^ ̂  ̂  ̂ 1 Human Genome CGH Microarray Kit , ( Agilent 
Technologies Inc. )> 

Samplel T7 159.14M T7 -gc 

Sample2 XYY 59.37M XYY -gc 

Sample3 

chr5:1.. 36877903 

Chr18: 39024931.. 

76038278 itjjp 

36.88M 

37.01 M 

5p15.3~p13.2 

(183931-36816731 )x1 

; 18p12.3~q23 

(39086755-76067279)x 

3 

-gc 

Sample4 
chr5:1 ..17710089 

17.71M 5p15.33~p15.1x1 -gc 

Sample5 
chrl 5:21236149..26219186 

4.98M 15q11.2~q13.1x1 -gc 

Sample6 
chr1:1..5065299 

5.07M 1p36.33~p36.32x3 -gc 

Sample7 
Chr5:105562861. .10615693 

3 
0.59M 5q21.3x1 -gc 

Sample8 
chr9:6851755..7248416 

0.40M 9p24.1x1 -a 

Ah 8 CNV *+ chr fcAgL&fr, T7 fcA 
7 „ XYY A'te-%. 
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® 7A-7H 8 . 
1 7A-7H TeMMi. 0.4M WMk&tf-K., 

T JL.&: 
(1) $-$$$•, <I£M 50M A&tiiit#, T*IW#*IS!| 0.5M 

(2) »rrjL'i4. «rv^ai±r*. 
-&R|UMfciMltS.. DNA ±*)AA. 

(3) iM$L, £>^®. e,4fUtit*t. 
ftWjfZL&milklkifjL, JffMiiE, >}.&<ffc 

)M* *s «•*»] Jt. $-£.mumAJ%»r^#•***.4 

FS-f-^r^W^^. #.£*-
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l. fe-fe: 

Sd#-# O , o 
itS; 

?.]#«.#:Sift# GC 

afo , if *l 

CNV *r,&; 
st-NM*- CNV &r.&£-&jb CNV ift.&fr&Js CNV ftr&tft&i 

W$?<], *+##fcWfo 

CNV CNV CNV ®r 

2. i fm#>zr&, &&&*)"£•& 

3. &&&*]-£:$. l #-f«a|-t 

4. 1 & 2 #fi£W;3r&, #fi£Sflt. 

5. #4&&*yMU/sfi£.«3-&, *#•*£.£-f, 
a #/J-?i]#&ifcB i&# GC 

#fo# GC 
§ n W 4 ?'J #«-¥- *&«tJtftli-jE& &, 5«t«§ o^?i]#^.ifci4# 
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#jE|Uf GC ¥U£-#V$ 

Ogit GC 4£iE-¥]Jf ?i]^?']# 
«•,§.&«tb-it; f otb-ttW 

if##*1] 
#*•£** a *n 

6. 5 

i. l A 2 #rii«3F)i. 
CNV 

iO&* CNV 
8. 7 J3fri£.4$yj"i£, ^-#4^^, 

/f ?'J #£-& 0 , ft&l.'tt E fi) 3> 95%3/ft E «. 
9. J. 8 t#*— 

j£&#: 

#S!l«WA, 
fa/A 
^rs£-S;-«,#AWi-0lB. DNA ^f-:SMIiWfSis 

J&JSSMr. 4S, SDS &tfl DNA JUf; 
fa/A 

DNA #4fc> «.>, 
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HydroShear DNA Ji-R.; 
fa/A 

DNA 
10. itWfcMWMt l a&fe 

DNA #ISLh^Ji*ft «#^5'J ̂  E»] 

11. —##JH£Ut#4£aHj&ifc, &•&: 

<Hi 4 ?']##; 
-f B) fe ?'J SJI ̂ fr *, M,it 

f-A-g-^W; 

4SUi*r Mf«fo%•%-&. 

CNV tr.&; 
-f*t-f-& CNV CNV 

CNV »f£W»IW'], i+##NL«-£^?'J 
-£**'] fiis-ft 

CNV CNV %i&££PIA~ 
&& CNV ®i£{fiM.-%-&$"t£'tt, £j.£Mpftit CNV 

Mltg. CNV ®r,&. 
12. 11 m&#]%.&, JMWMt-f, f+tD* 

a, A#, a*^is)^-)feA. 
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13. 11 
-{t W & 

14. 11 /fri£#«t 

GC GC 

ff fi 4 f'i#&&&«tb-ft; 
$n tb-tt.«+«)|fc; 

#«•&&, *t GC 
?'J #«t 8 ift# 

#-oE|t#-(«^ tfjf ?>] #«t H . 
15. «&*yMUi #NLW&£t, afe&#r.£ 

W^sHsm#, *+« *•$ ?'] #&& lifWItt 
ami; MX&$&?>]^ 
•a CNV 

16. 15#fi£«££t, 
«t S , M-iii-tt E f«] ̂  95%iU E «J. 

17. 11 S. 16 M,, *##• 

#'W5'J WM-fA, || 
fa/A 

J&JSSMr. i&, SDS &tfl DNA 
fa/A 
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DNA Jrt-jLMiHJ. f-'Hi. 
HydroShear DNA -ft; 
fa/A 

l$j9U#l£.#j3tii. DNA ftffi.ifiifcjf-. 
18. ^fcjfWMill *4M££-f. iiii^-SC# 

A DNA 
19. ;fM££U'J*& 11 *#;jE£-f, $U&iSr,£,i& 

#-¥• it-it CNV •f.ABtift##-4Hfefc#-iWfciU>-£-.S. 
BfeaK-f-JWiytta. 
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