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3 Fi AR 75
&t 100
1.1 &5
F5 | PEOREE | ME Sl
6 S TR AR SO EE SR H AR N M B AR I #e b i
PEARFEMEAT, HANKE D . HARE AR NI
G I A T 174 Bl NI /N W =
1 s 10 | #ehrf 13 5r = GEARFEEN/Fhril ) X 7H1E.
T AR TR A RN B IE, RIS SZEL
RSB AT A% R 2 S (KR Af, VE L ZR DY 2=
CPRARFER « AR T VEFIPEARIRED 2.4 M 2.5,
1.2 7 4% 35y
F5 | PFRE | ME P43 2 ]
WAEEAS NIE=FRN (2023444 A 1 HEATH
PR HEAR SO IS TR]D [0 AR S5 A Sk gk (T
AL BRI BB BEATVRE, AR 1 AL
WGt 15, feEfs 6 7.
| W 6 L RSSO RS TR (BN AT

HRE . RSAET . GFZETD S
B NN E

ERME ST LA RIZE VT (8] 9 HE,  ARIEMZEIT I A
HI& AR = RS TN
HFE-FIZITRZ MSAER .

2 (CEERINA 4

FEhR N B A 00 1S09001 (JREE A R) |
1S014001 (MIREHAKFR) . 15027001 (fFE %
AR R D) L TS045001 CHA M {2 44 H A4
%), BHE - NEREEBE 10, &%25 45
(FHHRAHE PR ENAE)

XA bR ST
PR 45 %
K [N
FE R

R bR NI HEAR ST 7 55 265 3K 0 i S A P 3R 4T
PR, i AR PR 5 AR (R D )
155 70, BMAE

33




1. 3 FOARH 57

]

LZNES

e

PR

X R 75
SR g
R

37

AR SR N X A SCAF R 5 3K PR o L 195 100 26 AT
PPER « SR N A E I A2 A b SO 5 L F CRIB AT KD
“=LPORELRY () BARELRY AN
AR 3T 0, IRBORIRRS AN 2T 1. 25 77

FE: o 2.2 UH st NS HIBVESR” i
BP0, SAAEE I

5575 %

10

X NARBE “ ik 55 7 587 AT 4R GV E, 4
(1) SEE6 7T SHE s

(2) ZIRSEI Jride

(3) SCPEM L il s

(4 Ban i 5EYE B IR S

(5) BIARSFFEETI
TRAREA, LI ATH, 756K RAM
SKEMEOUALN “FFE7

TTRNEE T, LTI ATH, Mo
ERIRTEOMN “HIRFET
TN, IR N R TeTR A T #5R, ANT
EEPME BRI BN “AFFE” .

AEBRA T “FF a7 192 70, BA I “E04F
a7/, ARET /00, AR 10

éjo

IR B

H AT NA 3 (D LR R AT 2256
Hoag A5 B o a2 2 b ) 1 e A BA 2%
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MRYE BT NSRRI BT XS AT H AR RS DL (D
BN A RRAL . AN AT S PEfS . BEPTiEw]
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/N A b R R B AE RN RE

— MR (e NRSLANE dN AP AR D A CE S5 B ok Tk R gk

IR R TR (B& (2009) 36 5), e A HE.

= U R B N B AR, ELARARAERR B Al Aok A
VBN BRI R, A A AT AU E .

=, AMEEH AT AR R R A ok, Tk CEEEREE, HiliE
e, B3 B R BOKAEFERERNAED @D, #HERk, L, liE
ol &gkl , g, mBolk, Fmil, BUol, FEa&HL (f
FEHAE . EECMAFE OIS » ARG BHE ARSI, FBH=IrREE, Yl
L, SRS A, HABRSIIAT Y, CRLFERFEEAF SRR RS, KF
WESFI AL S, RRRS . BEMEMARS Y, HaTrE, b 4hF
AR

0. BAT IR BARAE R«

(—) A& MR . k. BRI 20000 J5 78 PA R A HR /MR A, 2
Hr, ENRIRON 500 576 & LA R R AL A, EDIION 50 5 T B BA [ R N R
Ak, ENRON 50 J5 76 RL R AL

(=) Tolke MOl G 1000 A BLFEENEISCN 40000 J5 76 BL R B g H /M
Bk, Hodr, Mol A B 300 AR LA E,  HIEEVION 2000 J5 78 b LA_E A 7Y
Al MO A5 20 A BAE,  HENRUSN 300 J3 76 A LA BRI A/ LAk MOl
AN 5220 ALLUREE IO 300 73 76 BA R BN Al .

(=) #H0. ENLYA 80000 /376 LA T B BT 7 545 80000 J5 7t LA T ) A+
AN AL Fodr, BN 6000 36 A BA E L BB EVER 5000 J5 ot K B B
R AL BN 300 J3 6 K LA L, HLBE PR RV 300 5 70 e LA R /N A
s BN 300 7576 AR BB S AT 300 3 0 BT AR Ak .

9 #EAME . ML T 200 A BLF ECENVIA 40000 576 AT A H /N
Ak, Horp, Mol A G 20 A& BLE, HEION 5000 J5 76 K BA_Eff R v 7 4
s ML A B 5 AR R L, HAERION 1000 J5 78 K% BB fA/ N LA, Mok A
75 NCLURECENMEIN 1000 J5 76 LA AR 4k

() FEM. Ak AF 300 A LU EGENVIA 20000 F5 76 RA T A H /Ml
sk, Hor, Mol A G 50 AR BL L, HENIRN 500 7376 K& PL_EF R e 7 4
s MOl B 10 AR BL L, HENRIRN 100 7376 5% L BRI R /N Ak Mol A
510 ABLTFEGEON 100 576 LR I i 4l

(7)) zgigisiinl. Mol A5 1000 A LR ECENSRN 30000 J5 76 EL R BN
HNER AL o, MO AR 300 AR BA R, HEEDIRON 3000 J5 76 % A1)

o

-
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Al Mol NG 20 AN J A E, HEDNIRON 200 J570 K% BA E /N B Al
Ml A 5220 A BLFECENIRN 200 7576 0L R R A ik .

(B il AT 200 A LU ECENVIA 30000 F5 76 0L T A H /M
AL, Hodr, MO AT 100 AR BL L, HENIRON 1000 576 K BA L §) R A
Al MO A5 20 A BAE,  HENEUSN 100 J5 76 K LA BRI/ AL MOl
A5 20 ABLUREZENVION 100 73 76 BL R B A

O\ HBBOE. M A 51 1000 A LA BCENEIA 30000 /376 LA T B2 H /N
Ak, o, M A B 300 A& BL R, HENRIRN 2000 570 K% PA g
gk MOl AR 20 AL E, HENMZIZN 100 J5 70 K% LA BRI/ AL A
AR 20 ABLRECEEIRON 100 576 LR R Ak

o AEAE . M 5T 300 A LA ECENI 10000 /376 BA R BA H /Mg
Rl Horp, MOl A G 100 A BLE,  HENRIRON 2000 576 % BA_E A
Al MO A 10 AR BLE,  HENRISN 100 J3 76 K LA BRI/ LAk MOk
AN B 10 ARLUREE RIS 100 73 76 BA R BN Al .

() BP0l M 51 300 A LA ECENEI 10000 /378 AR A H /Mg
Rl Horp, Mol A G 100 A BLE,  HENRIRON 2000 576 % BA_E /A
dlks MO AR 10 AR BLE, HEMYN 100 J5 76K LA BRI AN AL Aotk
AN B 10 ARLVRECE RIS 100 73 76 BA R BN 4l

(+—) B BN . Mk A 51 2000 A LLRECE IO 100000 576 EL T )
RN AL, B, M SR 100 A K BLE,  HE RN 1000 J5 76 & Pk
AR A L ML B 10 AR BLE,  HEENVIRON 100 570 K BA_E f /N 4
ks ML 52 10 NBLUFECENEYZA 100 576 BA R B RmAL .

(+ 2 BEAE EEARRS . Mol A 5 300 A LLRECE IR 10000
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%ﬁgi 520 | WL FACHAER N SIS Y, SRR,
RSB EE . BHE N S S B S  H
Rt SIS, SRS SRFR
. BEER

(=) S5 IR AN 5

LRSI : &R E 1N SE RIS .

2. MRS Hh A RN\ AE E A

() PR GHEERITTR) « BRSNS WETHAF SOk

=, HARER

(—) ERER

1. RIGHR I 7% SR Th B EE B AR

A URAR BRI 2 b 03¢ 2 7 [ o 4 6 DR AL P R 55 » 430 A SR FR A SO BT

e B SRR AR 55 223K, DL A S8 b SCPFZER I i A R B AR S5 AR
Bk, TR HE RS SETT.

2. BWEREFMRIIAE. TbARHE. MU ARAEERE HARAR A VG-
PRI IR 556 2 B M bR ATV ARUE . b bR s JLARbRTE . T
(=) BARER

1 I50H MR N2

KICEIE RN T BTG, X 2880 GIREABEAT IR AR E AN T RS, &

BRI REE . FEAZIR (DNA) SRHUS k. SO, miE R, Bk
T EAEYME BEIRSS . BORSR SEIL. BARN BT

1.1 SR8 7 S 5E
L 1. LI H a3 3ha , iR SR SRR A R P 5 S50 H [, Bt 2121 DNA

SERUT I RATIRIONE IO s Bevt a3k R Ay SRy i 5N 5 %6 /e UL
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PC KRR 78 5 5K, ORUE RS I o ARt KOS PT 3% TR R R AIRe, 2RI
A 78 AT 5

L1 2 RHE DU P~ & H AR FVE, RFEA AL AT L SEIR I SRR AT TP
TR B AT VR b 14 AR St 7

113 AREEWE AR, MR BN R S S5, AR EA IR TP IR (G
WOFIE T 2 =50X) | Reads #U/r ML EWIEEL (CBRPEAEE & =>1506) 4,
B ORBSCHE 5 J I 278 e R 75 5K

1. 2 BRI ok

1. 2. 1 $EAE5E R 2880 4% ALK 41 DNA FEEUIT 75 1 AR5 5 #E A 5

1. 2. 2 FFJE 7K BE R 40 DNA $2EX, iR DNA [ 4 5 50 1 s 2 Rl

il

1. 2. 3 JRIUSE UG, W4 BREACHEST DNA SRS, AR 1 75 AR AL IR IR FEE
SR 0D260/280. 0D260/230 LA K HEIK 5E BV Ah FE A s

1. 2. 4 50T G IIREAR R AR L SCEM 2, A G S R REA, &
BEATSRBCEAT AL, IERTREAREAT — Ik o 2 1) S FT SR 5 A

1.3 SR S EnE e

1. 3. 1 A0 B A JEE DR 4H N0 2 SC R il 4 A HE SRR, O 2880 I A I& — 58 RS
g, SRR AT EERF. B SIS A R IR,

1. 3.2 R @@ W F~F G TR F, W7 75 1 ) 5 I FE = 50X
(IRt s

1. 3. 3 FRAIFEAS 75 EEARAUE N P £ 4l o ik 2] Q30=85% (B S mp) « TGRS
QEnl bR, B S B ANE R AR A, e S AT SR i S

1. 3. 4 BRI REALRAUE A 200 7 504 Sk £ =150Gb, A PR % 5 R 41 v 2 A
S AR R AT

L. 4 R0 5 A B IR

141 FEREEOR AL B . BBk P SRR P, 58 s iids, R
fi Reads 5.5 BILTT R0 78 ZER 20 L X % 55

142 B Rkl o . BB TIREZ S (SNPs) |« /AN BAE A B &
(InDels) . ¥EUIHUER (ONVs) DLRGEHAESR (SVs) M%E 5%

1. 4.3 @G AT ARIERT T T SRALBEHDAIRE AR OB % KU 4> (PRS)
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PR R SRR BRI 27 00 B 45

LA A RRMATH FZHM A FESTEL T RE, FH HIZ TR
IR HTIRSS

1.5 AR R HEI

1. 5. 1 BT 5 R T HICHRESE I, FERF FOREA SEIO AT AL BT B, 77
FERME X — I LMV BORSCHE, AREERE AR ] AN VA AL R T &, B ORFEAS
Qb B P AR PR AN R

1. 5.2 MG RAG BL B A i) RS, A S b B At R A B AR S RE

2. BIARER

2. 1IN 5 FEM 2K

2. 1.1 BLRip B & @ AT R G0 R FEM, RS A AR AN 5258 %5 T # 4%
wbnitE, HAEABOHN R

2. 1. 2 1850 RAFERF G R B ER. (UG 655D

2.2 I H 1 57 N5 HIBA K

2.2. 1IH ST N BH AT AFEA 7 EL ERNFRATLRLE, R&4ED
5 55 B DR 2H 2 L g e B DA B 2RO R HRRAE 45

2.2. 2 WH RPN : TUH FBNER G B G H, AT ERSZED 3FEU L
R FPAT IS, B N 51 AAE T N R S I0H BN R EOR A R 2 &

2. 3 WP Hets oK

2. 3. 1MFPF&: RAHGEENTF6 R

2.3. 2 MFFiidc: bRk PE150 FLA

2.3.3 Q30 ELH: ~F-1J Q30=85%;

2.3 4 B PREARI P A B = 1506hb, A R 25 IR =50X,

2. 4 BRI S AT B K

2. 4. 1B E AT A LRSS AT HE (FASTQ) . Ehxf&s
(BAM)  ZERAG LS R (VCP) | B MRS iR

2. 4.2 A 5T AT g v 5 B A B A A B R A A i R T

2. 4. 3 B KA B DR - IS0 R A0 2B R L, P DR 2 A AL,
P B ARk T AT & B RSB RS EE

2.5 WH pi 4% il
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2.5. 1 BERIp F IR A VE R IOBEE PR . A7k e e mTr 2, IR R IR Ek
B (AT 2 48

2.5. 2 fEMFPRLAE A, 0t LA (A N e A R 3 SRR A IR E B d AN IE B,
SR AT AN S FARSHAR R 2%
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REAEP (URERR “ARUL” ) A& 7L PR, % a5
HFIE % H AR R HEAL B, RAE (P N RS E RS0 AE, KR~
W, JFHAES IS

W1k GTENA

L. T H g5 A2

AT BRI TEAT G, XF 2880 IR AT IR E A B F AN T s, f
R TTREE . AR (DNA) SREUS TR . SCEEMER . miE . B
It SAEME B RSS . BORSCHRESEI. RAANAIT:

1.1 558 7 Sl 5E

111 OUH E3NE, R R 7R LA R v S5 sk H Y, Berh BE K12 DNA
PEMUT I HATRR IO IR A BErE A BRI A7 SCEM R ST R, W IT
PC KRB 78 5 K, ORUE RS I A ARt KOS PT4% TR R B4R, 42 R 7 1
WEVEHL AT

L1 2 RHE DU P~ & H AR FVE, RFEA LTS AT | SEIR I SRR AT TP
TR B AT V8 b 14 AR St 7

113 AREEW AR, B EHLINP S S 4, AR AR TP IR
WOFIE T 2 =50X) | Reads #U/rHC . EWIEEL CBPEAEE & =>1506) 4,
B ORBSCHE 5 J I 278 e R 75 5K

1. 2 BRI ok

1. 2. 1 3R At 5E A 2880 4 AT K 41 DNA FEE T 75 B 4 B 75 5 4 AT 5

1. 2. 2 FFJE /K- i 5L R 4H DNA $2EX, iR DNA [ 4 5 50 1 s 2 Rl

il

1. 2. 3 JRIUSE UG , W4 BOREACHEST DNA SRS, AR 1 75 AR AL R IR FEE
KL 0D260/280. 0D260/230 LA K HEIK 5E BV Ah FE A s

1. 2. 4 50T G IIREAR R AR L SCEM 2, A G S R REA, &
BEATSRECRAF AL, HRTREAREAT — Uk G 2 1) S FT AR 5 A

1.3 SR S e

1. 3. 1 A0 A DR 2H 00 P SC 26 ) 4 A B . A 2880 M3 AN IE — 56 IS IR
g, SRR AT @A B SIS T A R LR,

1. 3.2 R @@ W P~F G TR F, W7 75 A ) 5 I FE = 50X
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(IRt s

1. 3. 3 FFBIREAS 75 ZEORUE DN Fr Eo s o 208 31 Q30=>85% (B =) T ETy
QEnl bR, B S B ANE R AR A, T e S AT SRR 2 S

1. 3. 4 BRI REALRAUE A 200 7 504 Sk £ = 150Gb, A PR % 5 PR 41 v 2 A
S SRR R T

L. 4 R0 5 A5 B IR

141 FEREEOR AL B . 2Bk P A SRR P, 58 B iidz, R
fi Reads 155 BILIT R0 78 ZER 20 L X % 55

LA 2 SR N EFPZETIREZ AN (SNPs) /N BUffi Atk
(InDels) . ¥EUIHUER (ONVs) DLRGEMAER (SVs) M%E 5%

14 3 S RAEAG /A AR I 75 SR AR UL HMARIE AR O I8 % U P43 (PRS)
TR RIEESCRE . BEARIEAL 2 00 T 5

LA A RRMEATH F X HM A FESTEL T RS, FH HIZ TR
IR HTIRSS

1.5 AR R 5

15, 1 $EARDF 5 IRIGITECAREG I, (ERF RAREASEI AT A N B, 77
FERME X — I LMV BORSCHE, ARIEFE AR ] AN VEAG I AL R TS &, B ORFEAS
Qb B P AR PR AN R

1. 5.2 LGS RAG DL B A i) RS, A S b B At R A B AR S RE

2. FREK

2. 1R 5 FEA 2R

2. 1.1 &7 &R EPT F G0 S, TR RFE A G IAIE AN S 56 2 7 = 45
bk, ELAEA ROW A

2. 1. 2 1880 PAFERF G R B ER. (UG 655

2.2 I H 1 57 N5 HIBA K

2.2. 1HMATTN: WHM AT ES 3 EL LWNFATILELE, RE4ED
5 55 B DR 2H 2 b g e B DA B 2RO R HRRAAE 15

2.2.2 EFAB\: THFBNEREE G, FANRAFELSED 1ED L
M AT RS, SREe N . ARSI N GRS 0 H B BN DA R 2 4%

2.3 P A R
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2. 3. 1MFPF&: RHGEENTF6 R

2.3. 2 MFFiid: bRk PE150 FA

2.3.3 Q30 ELH: ~F-1J Q30=85%;
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