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1.1 IRAER

RAER
Search R -
HERS PN20250103032
FRERS GPL2025011083
SESic BSAMEIRTENL
EZE = 4
WF¥EE Ilumina NovaSeq
Sehk B EA 2025828118
S UNZE (genome_support@personalbio.cn)
36 &
1.2 DIFIERERER
SRIRE
Search #- 2
FS SFIRE x5 b (i
1 HiEITE, BERREITE A v
2 RS A v
3 BREHIEIRE A v
4 SEEFAEE A v
5 =278 5] A v
6 BRI ER ST A v
7 BHASNPII SiERE A v
8 BFARInDeltG N 53ERE A v
9 SNPindexitE R 27 A X
10 EDIE R ST A v

H14% 10 F/AY (1 2 »yEE| 1 |&\



o IRARE
> Personalbio

1.3 SCIORBERIE
1.3.1 #hA
MDNARREE EHNE, EE™E, oSN, RISRE, EE—RTENHEARET™EIEH, 7 aemENFEEIENESLA(E.

LREEEREE

MTEMAERFENERARHER, RIEIENEZR, KAGKSENERASDNARBYTE, FEZ0 8%HEEsREKENDNARNEE, EISRARIMD IR XIDNAKTER.

1.3.3 MEXEHS

PAlllumina NovaSeqIFF79f5, RABUumina/AE]AYTruSeq DNA PCR-free prep kit UM/ EERR AR fl & 7 ST .

1) ESEXHREIDN AR FBARENITHT, BHTRFIRRIES, BTXFIEPAYEN Repair Mix2HJBRDNARRFIS AU HIRE, ERNFII— 1 BERER. *M53 IRAIGREHE
2) TEDNAFFIRY3 iR INATRELBS LEDNA R ER BiE, ERMRIEB RIS IFREEMEE (UL mE— N RENTRHE) ;

3) EFFIS ImR IS BN ERRMARES (ADindex5) AUMIFRREL, EDNADFREREEEFlow Cell L;

4) EFIBECKMAN AMPure XP Beads, BISHIKHEEIREELEERR, MORIEELEAIERR;

5) 33 _ERIZE EESLMIDNA S EGH/TPCRY 1, NIEENFE SR, FHRFABECKMAN AMPure XP BeadsERAIY S EEE 5774 ;

6) IS 2% IAEEEEAREEIK, I EEMERRAT A BISIRS AL, BN A BRTE~450bp,

1.3.4 LH#TREENR
1) EVUNIREERT, EES XIS EEAgilent Bioanalyzer Li#1TE4E, M Agilent High Sensitivity DNA Kit, BIEHINEEERBR—1IE, BFIEL"RIK,
2) Zf&, FQuant-iT PicoGreen dsDNA Assay Kit{EPromega QuantiFluor’k CEEB R A LN ERITERE, SN EKRENE2nMLELE,

3) BEBIE LNMNFEE (IndexFAIAATES) BEREE, RIEFMBNFEZENILEIRS, FENaOHZMENEBRGEHT LR,

4) {FFNovaSeqilIFF{SGH1T2 % 1 50bpAIX R
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1.4 St

BN EEENFHRA TNEEREFIREH TS HMESTRE, KEERERE. FERELEINEIZERERE, FHIER. SEERUR, HRHLERER, LHIESIEX
RFKENZRMROME, 2750, EVHEERAESHER. WEROERHTER, AUERNTARTENATRER. ESHPRIREXE, IHRECREER, ERAHREE
EfGO. KEGGER. HAEREXERF RS FHrC, &it514.

SEERA RGRR30E RASARER
wroih || mumin | | mPRet
_______________________ T
PR B AR

e — . FastQC
; SNP /I\iﬁéﬁi’{‘ E ! E ....... ; .-..‘.A-.\-.:‘.-.. .............. -E
SNP SRy <' ““““ 3’551/&3 igfl\\?g—{édemz
¢ SNP IhRERE ! EDii
¢ Indel MG v PGPS
Indel AL L ) Mumapik
¢ Indel THAERE J
b AR SR R AT | REFCERE - > BRR®S Bt

SR



2.1 NF#EE

O AR
ersonalbio

IR BN FER 0400003, RIS AR (Next-Generation Sequencing, NGS) , ETFIlumina NovaSeqUFEFE, XHXLSIEEHITWKRIEG (Paired-end, PE) URF, SMER

RN E, XENEARERIE.

Sample

All

iE:

Sample: AR,

Insert Size: EEENRERIKE;
Sequencing Platform: UFFES;

Sequencing Mode: UFFETL,

Insert Size

400

= 1 MR

Sequencing platform

[llumina NovaSeq

Search

[ 111
[ ]
[ ]
4
I'n
4

Sequencing Mode

Paired-end, 2x150bp

e

\|
/|



2.2 THERESRT

DRI NMEmAT AR TS, SERIR.

Sample

DXY

J16

i
Sample: FEMRA;
Reads Num.: Reads/Si&§;

Total Bases(bp): TREZEL;

Reads Num

345,925,474

464,744,398

504,089,154

369,782,784

N(%): ERAREEFT SR,

GC(%): GCRE;

Q20(%): THERBIERERIE9% LA ERRERT GBS,

Q30(%): FHENRBIEREZRTE9.9% A ERIFRERT S B,

LHEBEF: 1_RawData

Total_Bases(bp)

52,234,746,574

70,176,404,098

76,117,462,254

55,837,200,384

%= 2 MFEiRg

N(%)

0.00

0.01

0.01

0.01

Search

GC(%)

36.54

36.69

36.71

36.52

Q20(%)

98.47

98.60

98.54

98.57

ik & &

ersonalbio

sas
ass v
ass

Q30(%)
95.79
96.07
95.91

95.97

R

4 &
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2.3 HUERKE
2.3.1 HEBRESTH

SRFAFastQC ([http://www.bioinformatics.babraham.ac.uk/projects/fastqc]) XEUEFHITREEH . DUEFP—MERRIAG, EARERSFINE!L. 2. 3. 4,

Quality scores across all bases (Sanger / lllumina 1.9 encoding)

40
335
35
34
32
30
28
26
24
22
20
18
18
14
12

L= B L T O + 1 e

1 234 58 7 8 858 1518 30-34 45-45 60-64 75-79 90-84 105-108 120-124 135-13% 150-151
Position in read (bp)

B SRR HE

T TR readsHENE (5->3") , NIRRT AreadsTEX M RIBEQEST. ALRPAEL, BEAFTIIE, B|EAR2%-75%X(E, MITR10%-90%XE. —fRIME, readsfS i
3 IRAYRERERIE, FEEoMEERERS. NEFTH, MRNFTEEIEIEHIRERS.

2.3.2 Base contenty3fh

Base content 3 i EEZATHRINNFAUERSEFEAT. GCOBIR. BF, XMNKHEEEFESNFSIN, FRNEERNEMERINTER. Base content 3THERNEL, FRER, EEM
WFRMHBIFHI—E, AL TEEER DT,



Sequence content across all bases
100
%T

%C
ag oL,
%G

a0

70

&0

50

40

20

20

10

1 2 3 456 7 8 95 1519 30-24 45-49 60-54 73-78 80-94 105109 120-124 135-13%9 150-15.
Position in read (hp)

&2 base contentD R E

TR Rreads PIIENS (5->3) |, NTRRIZNAERER SHLAIZT. METFuminallFFENERENFF, ERERBSREFFI MBS EREREIH —EHRF
t, MXFMREFESNFRMAISSIREIMNETX, BaPBERANFS—WERE. Ribzsh, ERSMMEENHIBERNZEZA. B, Fi02ENN AR mrONRERIZ T T
BfgR, SEoMERRELIBasE, NIREGEREAENERN, FHERRFGoverrepresented sequencefi54, SFTANERMRMELLHI—HithRI i Biash, BIURLFTEDT, FHER
RNFERBias (ZEIESFABHR. BERNFPHRTEIRE) .

2.3.3 GCHH

GC content3 T T EFAEGINFSHIENGCHHERER., HEMRNFREFHERFEMI—NFFES, XEEERTXENRIRSINESHR, BEARREE, KB HnEEMY
[RFORIE. GC contentDfRZERWE3. GC content D LR ERNEICH S m—2, ALAHTEES .

GC distribution over all sequences

8000000 GC count per read
Theoretical Distribution

7000000

G000000

5000000

4000000

2000000

2000000

1000000

02468 11 15 19 23 27 31 33 38 43 47 51 55 59 &3 &7 71 75 79 83 27y Bl 55 B89
Mean GC content (%)

B3 GC content %R E

TEAMRRGCEE, PMITAXIRIA] reads B, ABFRTHIRLIRO ML, BEENREEHHHZ (BESTMSTEEX) .



2.3.4 Sequence base quality

Sequence base quality FEFIFIGNNFEUEIIFIIREDHER. BRERUFRE, BERRRUFEARED T, RABERHERNERERTUFAIENSOSERERE, BRI
HERERBEARIFEREE, FRUFNEEREQLA, RRWUFRERS. Sequence base qualityZ55RIEM,

Quality score distribution over all sequences

Average Quality per read

7.0EY
&6.0E7
3.0EY
4,0E7
3.0E7

2.0E7

1.0E7

15 16 17 18 1% 20 21 22 23 24 25 26 27 28 28 30 31 32 33 34 35 36 37 38 38 40
Mean Seguence Quality (Phred Score)

El4 Sequence base quality/3 7 El

IHERESHE, M IRRTReadsTIRE, NBIFAXINFHIREERTIreadsEE .

ZREFR: 1_RawData\fastQC



2.4 SEREHHEIREY
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NFpEe S —mEsk, [RRER reads, XEFFISVIEREIERDITERRARITIN, ATRIERLEESTRE, FEN THEGREHITH—LITIE, BRI TYIEYE (rawdata)

IBERBRERFS (high quality data) o {33 fastp (v0.20.0) RABHE A RIGEIEHITIINE, WEEEGEUT/LR:

(1) BELSRERR, KR 3 inAUEELEH

Q) REDE, RABNELEHTRETE, BOXNKEN Sbp, FKIREN 1 bp. BXERIBN—MIE, B S MEETEEONTY QE, ERE—MIENQE<2, WA

Bz BEZEIIREE, EE0ONYE QB <20, NHYRBIZEOEESE _ MIE R ZBImRE,;
3) KEILE, BYCKimFES—5% reads HIKE <50 bp, NIEFRIZKiH reads,

HRSIEREARBRIZRS.

*® I EREHESRTT
Search
Sample HQ_Reads HQ_Reads(%) HQ_Data(bp) HQ_Data(%)
DXY 329,487,224 95.25% 49,419,579,647 94.61%
K 439,211,186 94.51% 65,899,062,070 93.90%
G 479,386,964 95.10% 71,852,998,703 94.40%
J16 351,677,908 95.10% 52,756,866,214 94.48%

i

Sample: HEFAE;

HQ reads: f=FRE readssy;

HQ reads %: SR Rreads qR{AreadsHIE LY ;

HQ Bases(bp): =/RE reads IREEL;

HQ Bases%: =R reads FES S RRHE SIS DL,
Q20(%): FREIRBIERRREI% L EAERT S B D ;
Q30(%): FHERBIERRERIE9.9% LA FRIIREFRT SBE Dt .

ZHREAZR: 2 HQData

ass
ses v \‘ v
ass -

Sequence_Depth
72.39
96.53
105.25

77.28

4%


https://github.com/OpenGene/fastp
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2.5 tEXIothr
2.5.1 SEEFEHEE

RIEMBRUSEERERIEENERR TR, BARFHERZRA.

* 4 SERRAEFERAT

Search = 2
Type Number
Min sequence length: 45,475,667
Max sequence length: 88,663,952
Total sequence number: 13
N20: 85,736,662
N20 Number: 2
N50: 61,540,751
N50 Number: 5
NO90: 56,760,843
N90 Number: 10
N number: 127,958,425

FuR 10 FWMV ¢ 1 2 Y)wE#E 1 R

i

Total Sequence number: SFEFIEE;

Total sequence length (bp): EEEKE;

Shortest (bp): BFEFFHLE;

Longest (bp): EIKFIHLE;

GC content: GCRE;

N number: AHEERELE;

N rate: AHEERELE SHHERFHSERILLA);

Sequences greater than 1kb: FRFIHKEAT 1 kbLA ERIFFFIEE;

N20 (bp): BB IRERIKENKENEHES, BRIIKERIBZINFAORENMN, SRINFHKERRIFFISISER 20% B, SE—RFFIRKE;
N50 (bp): SRIERFIHRIBIKEMNKEIREHS, BRIHKERBZINFEOREN, SEMIHKEREIFFIEIER 50% i, RE—RFINKE;
N90 (bp): EFTBERFFHRIBKEMNKEIREHES, BRIHKERBIZINFEORIEN, SEINMKEREIFFISIKER 90% BY, RE—RFFIHKE

ZEREFR: 0 _Refenrence

2.5.2 FE5IELRY

>RFbwa (0.7.12-r1039) (Li,H.,and R. Durbin¥, 2009) memfEFEETTIEEEENESRELIENRISERRAE F, NS EITRIEbwamemiIBIASEL, KFpicard 1107344
http://www.psc.edu/index.php/user-resources/software/picardXfsam S AHITREFFH 4L Abam {4, SR “FixMatelnformation” ApSHB{RFTERIPaired-end reads{SEZ [A0—204E. NEEIERIER
SR B ER BRI, X NMERE S 4L Duplicates (RPPCR Duplicatesf[Optical Duplicates) , iX£Duplicates FEeEAZERACNANERE, RAPicardXK4HEHHI
“MarkDuplicates” ZB&RDuplicates, BIUNERZ5/ Paired Readstt S EBHERENREARLIR, WIRE S EREIIPaired Reads, InDelfffiRY reads &RAZHI Mapping $51%, AT RERMVHETF
Mapping $5IRSEHI SNP, FEXIInDelFffiTHY reads EFTHITELIT, LURS SNP Calling B, RAGATKAZRFEHAIndelRealignerfp SXIFTE InDelfffiTAY reads HATEFTELXY, LIRS SNP
FRMA AR,



2.5.3 FIILLRILER ML
RIS TS,

& 5 FILHER R
Search g~
Sample Total_reads Mapped_reads Mapping_rate
J16 362,825,287 360,078,849 99.24%
DXY 340,817,720 338,311,166 99.26%
K 453,782,651 444,458,542 97.95%
G 495,066,943 485,969,074 98.16%
E:
Sample: HAR;
Mapped reads: tUXTESEEHREE FireadsHE (EIFRIHELXIFINUBELXT) ;
Mapped bases: L ZESEEFH FNSIHENE (EFRIGLEXIFINUGRELRT) ;
Mapping rate: EEXIER, HUITESEERFE EireadsEE (5/2 reads FIE2IBDEL;
LEREFR: 3 Mapping\l Bam
2.5.4 NIFFEREZEME
DRFTE—NHRNTIBERENERE, SRR,
% o LLHNFRENESESRAT
Search g
Sample Coverage >1(%) Coverage >4(%) Coverage >10(%) Coverage >20(%)
DXY 96.94% 94.93% 91.81% 84.66%
J16 96.95% 95.08% 92.23% 85.82%
G 98.17% 96.81% 94.62% 90.46%
K 98.20% 96.72% 94.27% 89.23%

i

Sample ID: HRRS;

Avg. Depth (x): EIUFRRE, HWESEERANHESEERURERERN;
Coverage > 1(% ): SEEREAFZEIW | KFIIBRNLRSERNESL;
Coverage > 4 (% ): SEERBPEDHE 4 KFFIBHAMIRESERTESLL;

Coverage > 10 (% ): SEERAPEDHI0FFIIBENVRGERNES.

Ral

4

-~

R

\|
/|

v

%

v

I
e



1007

801

60

401

Fraction of bases (%)
Fraction of bases (%)

20}

0 50 100 150 200 250+ 0 50 100 150 200 250
Sequencing depth Cumulative sequencing depth

B MFFERE=ERR

EEAFRIONFRESTE, BAMTRRNFRE, IUIIREZNFERE THRE SFERELLS. EEAERRNFRENRRRELS], BATRRNFRE, IBIAERE
Tz FREAVRE SFTEREELG. UFRER 1, HhBIRA 95, NREE 95% BIREENFREAT 1

LZEREZR: 3 Mapping\2_Stat
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2.6 SNPLOHr
2.6.1 SNPIEN5S 5%

SNP(BRIZER S TERISEER KT LB MLERIIESAS EAIDNARFIZSEM, SIERMIERER, BURE, RAGATKIRM (Zhu P Fau Hed, 2015) SKiFH{TSNPRIE
W, BARELSRNT:

(1) InDelfffifYalignments IBEAATFE, FEFACHAIINDeEEHHT realignment, D FE—LFIBCGATK HFE IR alignerTargetCreatorin s, HiHE— M AFTER 8e89nDelsHI3Z
%, ST BIndelRealignerip SXI T InDelsHffitireads HHTEFELIT, LURESNPIULIAY/ERRER,

(2) 3RFUnifiedGenotyperf2 FFIRTSAF MRAISNP{UR, stand call confiZE/930;

A TRIE SNP (IRAYRT e, H—PRIERISAISNPRLREHTITNE, SIEimEN T
(1) Fisher test of strand bias (FS) < 60;

(2) HaplotypeScore< 13.0;

(3) Mapping Quality (MQ)>40;

(4) Quality Depth(QD) > 2;

(5) ReadPosRankSum> -8.0;

(6) MQRankSum>-12.5;

(7) alternative allele called in > 4 reads,

(8) ERFTFAERRKAIIA,

ATEMEFER, BEMPRERFER—{Ecall BHASNP, 21T FEFAANTIEXTRESEAIBHASNPES MERTRIEEMAITNRT, BIKMEE W Total final_snps.vef, LUBESEITSNPAY

#HEH, SEREKRESNPHSHIERN FEG,

] 7 BHESNPESMESPRSRRIT

Search ey 3
Sample HOM_REF HET HOM_ALT
DXY 3,426,988 10,289,194 2,463,925
G 1,452,387 13,265,906 1,461,814
J16 4,505,772 9,324,340 2,349,995
K 1,396,396 13,372,573 1,411,138
4 %

i

Sample: HERBR;

HOM_REF: 52EEHFNA—HNESERELHE;
HET: ZRSERZHE,

HOM_ALT: 5&FEHFAAFA—HIASERENE.



The number of SNPs within 0.1Mb window size
OMb 9.8Mb 19.6Mb 29.4Mb 39.2Mb 49Mb 58.8Mb 68.6Mb 78.4Mb 88.2Mb

LA D]
0 T 0TI o v
e IR RERIETOR DURCNTNE YL O
0RO OO EREE U o
RO OO 0 e el
1T RO AR T
O AT ANV R

Chrchr0 I

Chrchr1

Chrchr3

Chrchr4

Chrchr5

Chrchré I

oo ]V A0 AN A A 0.
sl 1111V AR (T TR TR T I1068
e {10 00 T 00 Je02
oot || AN AN 1 LRl 2670
o AT A Iggg
oot || 100 OO0 OO0 VA 0 4806
El6 SNPTER GBS ESTRE
LEREF: 4 SNP\1_Detection
2.6.2 SNPiIE¢
>XF3 ANNOVAR (Wang K, Li M, 2010) ¥{4XISNP (RHTiERE. SNPERRLEERMERS.
7= 8 SNPIEREERFRIT

Search

Type Number Percentage

exonic total 754,242 4.66
synonymous SNV 355,575 2.2
nonsynonymous SNV 387,450 2.39
stopgain 9,314 0.06
stoploss 1,903 0.01
unknown 0 0.0
splicing 2,451 0.02
ncRNA total 0 0.0
ncRNA_exonic 0 0.0

ncRNA_splicing 0 0.0

\

7
8}
—_—

e

10 &/™v | ¢ 1

N
(o8

i

Exonic: SMBFXIE;

Stopgain: SEGFRIGL LRI FHISNP;
Stoploss: SEERL LI TFHISNP;
Synonymous: [E]M5835;

Nonsynonymous: JE[E N 38T ;

Splicing: splicing junction 2 bp AYXIa;

I~

Z

o~

I'n
4

=i



Intronic: PIERFXI;

Intergenic: EREIX1;

Upstream: $&SHEBIARIAR L 1 kb A

Downstream: 3R 1 kb RIKI;
Upstream;Downstream: $&RFEIA A _EFFI AKX,

LEREF: 4 SNP\2_Annotation

2.6.3 ERWMGSRTHRL

XFFEERIATbam BT, ALAERIG VIR IR SASMETRE TN, ERSESEERRIANE (IGVERXE pdf) .

@ GV h - O X
File Genomes View Tracks Regions Tools GenomeSpace Help
Human hgl9 ~| | chrl ~ | |ehrl:ll, 716-19, 173 G B 4 » & B = 3 | [ =+
A
CTIT B TT TTTT T D [ O N BN - T [ [0 [0 W o W B T T BT (o
p36.23 p36IZ  p3a3  p33  pIal P3LL P27 pli2 pI33  qll qiZ  GlL2 q232 a243 q353  q3ld g3zl qil g4z qd
7,395 bp
12,000 bp 13,000 bp 14,000 bp 15,000 bp 16,000 bp 17,000 bp 18,000 bp 19,000 k
| | | | | | | | | v
R-7¥) L3
testham Coverage
1 i
Il e IE (]
I | ] BOE B I
| | [ N 3] [ I By
| I H = B & =
» I [ ] m Wi 5 @ =
| B | I & =
test bam
I | | - ] | Il I
| [ ] | B D .
| » [N ] Il @ |
| m - }
It Il |
| [ | Dl (T
| [ | I
[ ] 1l [ | ) (T
| 1l = | X1 il v
- - - = —— A
RefSeq Genes
opx11L1 WASH7P MIRES59-4
v
l4 tracks loaded | I [E1om or77m

B7 IGVERRE~EE

ZREF: 4 SNP3_IGV




2.7 InDel&athr

2.7.1 InDeli§NSKESH

InDel 2/ InsertionfDeletionlY/2FR, FefiIKFAGenomeAnalysisTK v3.88K(4-E AT UnifiedGenotyperfE FR3K SR AT A28 i/ m, stand call confixE /430, BFIMASelectVariantsaps KR

EX InDel ZRE(FE.

AT RIEInDel ZERAGATENE, FH—XF InDel LR TILIE, SIEIRENT:

(1) Fisher Test of Strand Bias(FS)<200;

(2) Read depth (DP) >4;
(3) Quality Depth (QD)>2;
(4) ReadPosRankSum > -20;

(5) ERRBEEREAINIA.

O R
ersonalbio

ATEMERER, SEMEREXREA—Ecall B{AInDel, 213 FEFMASNTIEIREERINIEHASNPIEES MEAPRIHBEMSFIT RS, nDIIIKENSHERITES, BARERES

B Total final_indels.vcf,

Sample

DXY

J16

LEEHF: 5 InDel\l_Detection

#F 9 BB InDe{E B MEFRPRER SR

HOM_REF HET
309,461 1,581,863
63,622 1,984,874
418,691 1,489,372
62,273 1,999,052
30+
20+
o
PN
el
c
=
o
@
101
'+ I —— .-“llI“I“I|| ‘Illlllll“.. __________
-20 0 20

InDel Length

B8 InDelKE 37

Search #s- 2 -
HOM_ALT
537,019
379.847
520,280
367,018
[l Deletion
B Insertion



2.7.2 InDeli¥

KA ANNOVAR (Wang K, Li M, 2010) ERE4RSInDel M TiERE. InDelfiEREERME10,

10 InDeFRER SR

Search

Type Number Percentage
exonic total 30,867 1.27
frameshift deletion 9,890 0.41
frameshift insertion 6,783 0.28
nonframeshift deletion 7,354 0.3
nonframeshift insertion 5,940 0.24
nonframeshift substitution 0 0.0
stopgain 724 0.03
stoploss 176 0.01
unknown 0 0.0
splicing 834 0.03

Hos%| 10 F/AV

I~
-
N
oo

E:

Exonic: JMNBFXIE;

Stopgain: SHEERELIEZFBFAIInDel;

Stoploss: SEIERL LTS FAIInDel;

Frameshift deletion: ISIRASHERRIDERANAELRZE, KEIA0IFEELE,
Frameshift insertion: FZISAASEEARBERNEENE, KE 3 AOFFEEHRE,
Nonframeshift deletion: JERSADERK, FARERERRIGEEREE, KE 3 AOBEE,
Nonframeshift insertion: JFRBASFEN, FEEREARDEEANEE, KEH 3 OBHE,
Splicing: splicing junction 2 bp BIKIE;

Intronic: AEFXIE;

Intergenic: ER|BIX1;

UTR 5°: 5" UTR X#;

UTR 3°: 3’ UTR X#;

Upstream: 3ESGERIAAIR LIlF 1 kb RIXIEL;

Downstream: ¥&RELIEATRITHE 1 kb BIXIE;

Upstream;Downstream:  #&3RFBA{ m_EFFFN T FFAIRIE,

ZHEAZR: 5 InDel\2_Annotation
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2.8 SNP-index o

2.8.1 SNP-index it&

SNP-index IS RBHAARFEE Takag FAT 2013 FiRY, FERTHGESIPRERBXREAYRIEXE. SNP-indexItHEFRENE9, ERNIiEmHA

A B ] Highest bulk

used for development
of reference sequence

SNP-index

X 0

1 -
140 1 * P o

>
-§ L
A B g 0.5 S
120 1 ' ' Z
. 100 1 0
% 80 Chromosome position
= .
E 60 r— Hll?:;st Sybtraction
40 bulk 1 1 Highest bulk -
Lowest bulk
20
< 03 1
Plant height a 0
z
L2
- <-05
Align the sequence reads to
reference of the A genome
-1 Chromosome position
— SNP-index
Reference AGCCACTGGTGCAACCGGTGTAGTCTGGCAAACGTGAAC
sequence C G
1G -G
= b G
G G
C G
G G
G G
C G
Chk GF
o G
\ SNP-index =4/10=0.4  SNP-index =10/10 = 1

El9 SNP-index/RIEE]
() BFAE . BEREREESKFEAR AN BHITRR, FEFIA, FIAMRNEHTES, F4E F2 MK,
Q) W DRRSER A, FABHITIURF, W2 A MAESRRREN MADBIMES DNA, FEEE, D3N XE N FRIEE TR,
Q) BEESHT: BFEF A, FA B, FREBHRIANAHUBLLNESERERA L, 7Hik SNP SEMIRC,

(4) SNP-index I8 RIRFURIBI AR —MIR ENFERERN 50, B, 53FAF A T2ERNEENFRE 30, 534 B T2 EREENFRE 20, WFLith1#I SNP-index 79
0.6, DHIHEE—NSEMALRAT SNP-index,

FRHXANRE, SEMERIEXEA—Ecall BEASNP, 7EH{TSNP-indexitE 2 BIE EXIEHASNPIH—SRITIR, TRSBNTIREIL:

= 11 iR



Search ey 2

Fs B
1 REBFEARIRG. FEAR2AEGHISNPALR
2 ERFERRERT xR
3 ErFRBHERERT xR
4 TRt SNP-index{EATF0.3090 L=

)
~
e

1RIR_EERPSIEHARET S RZZEEISNP-indexf5 R ILSNP.index x1s,

2.8.2 SNP-index 9%

HEZBRFAESNP-indexPEREIK ERISTREN, XISNP-indexEREAK LRISHEHITIEE. BRI EITERI LB O 2 RIMAISNP-index 5, IBEDHTENENPAISNP-index, it
BERAANFRIRHEAY SNP-index FIZ(E, BIEE] 2(SNP-index) = SNP-index(HRImHEIR A) - SNP-index (HRUmIEIK B) . HHTI0000RERQI, HEES% () . 99% () BEKFEATHE
BEE, EPRILeTERI L E O UREIAYA (SNP-index)DFh, BfEKF9%LA ERIEOIEARIEXE, FNFRIHFNA(SNP-index) EEERBRIDHERIE 10, FNFRIH
4(SNP-index) fEEERBRIDHEIERIFZZUNE 1,

(A)

(B)

Physical distance (Mb)

10 SNP-index 375

EMRAREREBANBIRRERKE, BIRAESNP-index{B, BIISNP-index, LIZABEO TFSNP-indexfUtHE, BEBENINEEL, FBENIS%NEEL.



64HD
2aHD

El11 SNP-index 7R E

j52)

BIEMNINEIREOR S : 10 REUK; 1 delta index?Dfh (R 95%E(SE, BR: 9%ESE) ; I BELAFERBAISNP-indexDTh; 1IV: RELHRTE

KZI
#ZBHAS: 6 SNP-index

2.8.3 (®iEXia

EitAYSNP-index7 7,

B TNRFET, BTXYEE BRI TIEE, EERIRERASEEEH TR, BISNP-index (E#K, MIZAIMAISNP SEFMERIGESSRERDS, SEMERIXBERS, K

2, WEz{7=AISNP SERPREENGREMIE, 5B RPIREIREREAE.

EEGERIT 99 B 15 A E LA K F/OMERBRANRIER S, BXASEER#HE L EHEFMIISNPHIAHRIEE Target. snp.vef, IHXLSNPARMIER, SENERUD
candidate_Region.txt, FKEXXIHIERFITIIRI2,

12 REARF LT

Search R

Chr Start End

i

Chr: FEBMHRES,
Start: FCIAE;

End: £&IHE;

LZHREAZR: 6_SNP-index/Target/

I'n

\
/|

s



2.8.4 (RiEKidgTEEGOTHE

GOZGene OntologyRI485. GOMIF4FEEN T HRE—ERTEABEEESEXEELEUR AR IE—EREIIgEE X LANRELE. EE—MNErECIERIIEED RAR,
BT —ENSEHRIRVERICE (controlled vocabulary) REEHHAEMAFEERFIEE=IIELE. GOBHE=" ontology, D RNHAEREAIS FIIEE (molecular function) . FrbAYZRAE
I8 (cellular component) . S5HIEMIZITFE (biological process) . B NMEEHIERXMAIGOId XM ITEEIEN GO/ Target.go.annotation.xls, FIXLEGOiId{Eleve R IHIT 7L FH ST,

FEtEERIFEIGO/Target GO _level2 xls, ISR ILE12,
B12. GOiFEHiITE

LERBEFR: 6 SNP-index/Target/GO

2.8.5 (RiEXiyRTEEER KEGGIIEE TR

KEGG (Kyoto Encyclopedia of Genes and Genomes) , XAREHERSEFREERIEeH, RERBHEFHENEIEE. KEGGERNTEBNEEMT: KO (KEGG Ortholog) £, B
DFREEAEREEHTEYMIERE, KEGG Pathway, T1, BMUEHEEITRE, REWMAS FIEEEIEBIREAINGE.

(RIEXIAFRE SR EERIKO K Pathway FREEERFKEGG RIKAASEIMERRZTER (Moriya Y&, 2007) , HEPERESEFILRYF, EEKORIFIBIFINZEE bi-directional best hit
(BBH) , KO/ERBRAILERN “targetkegg.xls”, KOFRETAGIEKOEIZIFERNAIKEGG Pathwayi@ig , KEGG Pathwayftit45RIE 13,

El13 KEGGiHRRRIHE

ZHPHER: 6_SNP-index-normal/Target/ KEGG
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2.9 ED{ESHT
2.9.1 ED(EITE5SSH

ED ROESHSEEFE Jonathon FAT 2013 FigH, EEATAFENUFAENSIERERBXREAHREXEHE. 2 TBSAR EDETEATMT:

2 2 2 2
ED = \/(Amut - Awt) + (Cmm‘ - th) + (Gmut - th) + (Tmut - th)
ED{EITE AT
(ATCG)mut: SEIBIREIBAE, (ATCG)wt: Eith2fEAISRZE

FXXANIE, SEMPRERFER—{Ecall BHASNP, TEH{TEDITEZATREXIEHASNPIE—LROLIE, TS BT IRL:

= 11 iTiEiRgE
Search ey 2~
Fs Ut L
1 REBERIZE. FEA2MAEAISNPAIS
2 ERFERREET =
3 EFREERERT xR
4 T — Bt SNP-index{BAT0. 38915
4 %

FEEERR/NOEDETRIERES, BEMRRFREDEEREIR LIS MHER, HHEED4 (EDEA4IXTT) , JISNPHIIndelFEDMEEREF END DB TIFE. IUSEEREEN
UE/EAYR, EDMEAMALIREE, SERIEI0,

nnnnnnnnnnnnnnn

Elo BEFSNPHIINDELKIEDAHETEREE LRSS TR E
TEAMTAZEREANEREERKE, ILIRREDYE.,

ZERER: 7.ED

2.9.2 (R

EDERIR T RNELCBEFEYIRNES, EHTUFR, ATAERIEERIERETIER, SRR MURIERESRED B TR, EDESA, MZAIRAISNP, Indel SEIRME
NHGESERERS, SERERNRERERS, k2, WZURSERTPRIEIGEEME, SERPRIOXEREMR. A7 EEERR/IEDETRITERES, HHEED4 (EDEAI4IXTT)
FIXIED4iHIT LoessFitil e, EERPAE3*REENBIE, STEENXEFAIREXE, JXERIEARE TR,



AT EFRBANBTRRERE, PBIFREDE.

Chr

chr8
chr8
chrg
chrg
chr8

chr8

Chr

chr0
chr0
chr0

chr8

.

Chr: REKRS,;
Start: HRIRMIE;
End: £&RIHVE,

ZHEERF: 7 ED/Target/

INDEL-ED"4(lox

chro

chr

chr2

chr3

chra chrs

chr7

chrg

chro

chr10 chr11

chr12

loess fit)

SNP-ED (0

ess fit)

chro

chr1

& i bt

chr2

chr3

chra chr5

2.9.3 (RiEXIGRTEEGOEHE

GOZEGene OntologyfI485 ., GOMIF-4£FERN T EE—EREABEIEESEXEILEUR ARYFINE—EREINsEE X EAVRELYE. ERf—MNERECHIERINEED KKK,
BHET —ENSEMIRERLER (controlled vocabulary) REERAEYRFERFEERHEMLE. GOBHEB="ontology, P RIFIAEREAIS FINEE (molecular function) . FrbAYZHEE
fSI& (cellular component) . S5HEMIFITFE (biological process) . ENMHEEHAIERERXIMAIGOIdRITMINEEIFE I GO/ Target.go.annotation.xls, FIXLEGOiId{Eleve R FIHIT 7L FHSFiT,

FITHERIENGO/Target GO _level2.xls, ZiHEERATIMYILE19,

AR | WRE T [ RR e

position(Mb)

chré

s Sty

chr7

L Sadit

chrg

position(Mb)

chro

chr10 chr1l

chr12

E10 EFSNPHIINDELRIED(ETER G LIS TRE

12 SNPREAR ST

Start

12,240,379

17,007,776

21,863,944

25,073,302

30,064,055

38,050,531

%13 INDEL XA #5it

Start

527,755

15,516,337

74,695,894

35,346,915

Search

Search

End

16,269,006

17,912,489

24,448,303

29,201,948

33,375,810

40,778,959

End

2,583,363

20,434,948

84,553,878

36,056,183

)
[o)}
e

I'n
4

4%



GO classfication

metabolic process 45
cellular process 4

biological regulation -

localization -

response to stimulus -

zellular component organization or biogenesis -
signaling -

detoxification -

cell aggregation -

multi-organism process -
rhythmic process -

biological phase -

pigmentation -

locomotion

growth 4

developmental process -
multicellular organismal process -
biological adhesion -
reproductive process -

nitrogen utilization A

carbon utilization

carbohydrate utilization -

cell proliferation -

behavior

phosphorus utilization -

sulfur utilization o

immune system process

cell killing

reproduction -

36

|
~
[oo)

w w

‘ [eNoNoNoNoNoNoNoNoNoNoNooNoNoNoNoNoNoNoNoNo]
=
o

membrane -

cell part

organelle -

cell A

membrane part 4
supramolecular complex -
ochondrion-associated adherens complex -
symplast 4

synapse

synapse part -

virion part A

organelle part -
extracellular region part -
other organism part -

other organism |
protein-containing complex -
membrane-enclosed lumen A
cell junction -

virion A

nucleoid -

extracellular region -

(SO, N0,

Fulhction class
OOOOOOOOOOOOOOOOI
w

binding 4 67
catalytic activity -

transporter activity -
transcription regulator activity o
antioxidant activity

molecular carrier activity -
hijacked molecular function -
molecular function regulator -
toxin activity A

molecular transducer activity o
nutrient reservoir activity -
translation regulator activity -
cargo receptor activity

protein tag -

structural molecule activity o

-l>|
vl
Ul
o

25 50 75
Number of Genes

o_
ooooooooool
N

B19. GOiTBSITE

ZREFR: 7 ED/Target/GO

2.9.4 (Ri%EXINEIFEER KEGGIIEEETRE

KEGG (Kyoto Encyclopedia of Genes and Genomes) , XFRFERSEFEERIEH, REREHEFSENEIEE. KECGEFERNFEENEEM: KO (KEGG Ortholog) ¥, BME
DFRBRIEXRE R TEEYIMIERE, KEGG Pathwayi ¥, BIUEHEEIERE, REWMMANS FEEEFRTIRAINE.,

(RIZEXIHAFRE SR EFERIKO K Pathway FREEZERFKEGG RIKAASEIMERRFTTR (Moriya Y&, 2007) , EPERESEFILRYF, EEKORIFIBIFINIZEE bi-directional best hit
(BBH) , KO/ERRAIEERN “targetkegg.xls”, KOJFRETAUEIFKOMETIZIMERMAIKEGG Pathwayi@28 £, KEGG PathwayZtit45 R I0E20,



KEGG classfication

Protein families: genetic information processing
Protein families: metabolism -

Protein families: signaling and cellular processes
Transport and catabolism+

Cell growth and death

Signal transduction

Translation A

Folding, sorting and degradation

Transcription -

Replication and repair-

Infectious disease: viral

Cancer: overview A

Neurodegenerative disease

Infectious disease: bacterial

Substance dependence-

Cancer: specific types

Lipid metabolism

Function class

Carbohydrate metabolism+
Amino acid metabolism+
Metabolism of other amino acids-
Energy metabolism -

Poorly characterized

Immune system

Endocrine system -

Nervous system

Development and regeneration
Sensory system -

Environmental adaptation

Digestive system

20

m|

salydJelald a3dg

I

HII
N N
W ow

i

I

1 HII
NN
w

©

w

N

i

i

I

0|
~

BUISS901d UOI3RWIOLU| D138USHBUISSS01d UOITRWIOU| [EIUSWUOIIAUT

NI
w

i

i

o-III
in

N
o

5 10 15
Number of Genes

E20 KEGGEREFAITE

ZHEEF: 7 ED/Target/ KEGG
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2.10 GPS#LtR
2.10.1 GradePool-Seq/Ri#

- IRARE
;’ Personalbio

GradePool-Seq ZFHEAR A AN —EMIHEERERENITE, ZARRHT — M HELREREE (QTL) {FE5%, BlGradedPool-Seq (GPS) , AITHRIEAHIQTLE L, F@iIxs

R ECHBEIEARTEERANF, AEHTBSA. WEEEH, MR—NEFREREEXGERZIER, HpEBEB/N. AN, BT ESEERZESNP/ IDESHFERENE
RIEE, WRERERBEIMEHE. ARPIRNFREEE T EESBNEOLZE, HEE—MIENEREXE- 400kb)A, Fit LRENBNRERENERHESERFHC. tHE

BARIKX(E, RIpERZERISNPs/IndelsBHFTaELAIRS.

Grade1

L Middle
L aved T
1 Highes!
E‘ ighes]
&
i
=
Girade? Graned
Wil Laweat >
Blant height -
Algnment

[} | | | | |
Rislated SHP A Redaled SNP

Bk

I I I | ]
Uniro|atod SHP
=)
Al
A&

] E.": Highast | stidele | Lowsst B Elk Higras | Mizals | | gmnn Hghest | Madle | Lowsst
R | 5 50 36 A *® 50 5 Pl | s 51
0 Alt 95 &0 5 an ak 5 ] S L AF &1 50 oy
15 15 15k

" o 10

Grade] Grade2 Graded

SNP/InDel3R FRaditt@ 3G DT MBI ZBIER. AT ERERBYE, HOBRES,

EZSNP/InDeli S A4 :

(WREBRETES%RI95%BIRI A ;

2.10.2 GPSYELR

BETFGPSHERER, MNE EE]

Gradel Grade? Graded

Grage1 Grade? Graded

Diata analysis

Ridit analyss

Rpducirg backgrourd noise

QATL ernlified

GPS[RIETEE

BEESITEIEEO (400kb) PEZESNP/InDelfIL{E. LHESAIMTT, BIAMERKEAXIE.

TR, RiditDHT, ROWEMNSTEFEIE, tEHEpE, EEREA NS MU TE



-In(Pvalue)

chro chrl chr2 chr3 chra chr5 chré chr7 chrg chro chrlo

FRIBEPETERGH LR

EpEERERREEZBIXERAIRIAIDHTAIER, NBIREREIR ERISNPAE, WBTREIIMAT-In (pvalue) B

EXRATREEREFIRERE, SRULERNTAEN, tHESHTS, RIAMERKEKXIE,

Ratio

chrll

chrll

chrl2

chri2

chro chrl chr2 chr3 chr4 chr5 chré chr7 chrg8 chr9 chrl0
.
.
o=
.
.
___________________________________________________________ 1 I 1 T O 1 S O | IS M Y | SO N
. .o
. . o
. * e
| - ;! . o . ! 1L i
° %, oo o . o o . s o
. [ . ° o . SHE o 2. 1 '! o i: i

FRIRHRITERBIS LRSS

T XEREESTERARR (BEED (400kb) ) AIFR, yHEXNTHE.

SZRER: 8 GPS

2.10.3 {RiEKXIia

B EHEE PRSI M EOEARIEXE, RENERIM Weandidate_Region_gps.ext, KEXKIERIEERGET K13,

Chr

chr10

chr6

chr0

chr8

>

1.

Chr: PERRFS,;

Start: FEIRRIE;

End: RIS,

ZBES: 8 GPS/Target/

FHRIRBRatioTEREF LRIHT

+®13 REXRIFFIT
Search
Start
9,600,000
24,800,000
17,600,000
28,000,000

o 20

End

9,999,999

25,199,999

17,999,999

28,399,999

4%



2.10.4 {RiEXINRFEEGOTRE

GO7ZGene OntologyRI4EE, GOMF=AEFTER A T RFA—EEEAREEESE X NREIEARAEFNE—EEENEEX LRRELY. BR— M EMRECIIEEINRES KRR,
RET —ENSEFRIRERICER (controlled vocabulary) REHEEAENAHFERNEE=MNEME. GORHEB="ontology, HBHEIAEERIZFINEE (molecular function) | FTRAIARAE
I8 (cellular component) . S5HIEMIZITFE (biological process) . B NMEEHIERXMAIGOId XM ITEEIEN GO/ Target.go.annotation.xls, FIXLEGOiId{Eleve R IHIT 7L FH ST,
FEitEERIFEIGO/Target GO _level2 xls, FEiHER I IER],

GO classfication

cellular process 4

metabolic process -

detoxification -

cell aggregation -

zellular component organization or biogenesis -
biological regulation 4
multi-organism process -
localization A

response to stimulus -
rhythmic process
biological phase -
pigmentation -
locomotion

growth -

developmental process -
multicellular organismal process -
signaling

biological adhesion -
reproductive process -
nitrogen utilization o
carbon utilization
carbohydrate utilization -
cell proliferation -
behavior -

phosphorus utilization -
sulfur utilization o
immune system process
cell killing

reproduction -

supramolecular complex -
ochondrion-associated adherens complex -
symplast 4

synapse -

cell part -

synapse part -

membrane part 4

virion part o

organelle part -
extracellular region part -
other organism part -

other organism |

organelle
protein-containing complex -
membrane-enclosed lumen -
cell junction -

virion o

membrane -

nucleoid -

cell 4

extracellular region -

catalytic activity - I 2
transcription regulator activity
molecular carrier activity -
hijacked molecular function -
molecular function regulator -
toxin activity o

molecular transducer activity
nutrient reservoir activity -
translation regulator activity -
cargo receptor activity
protein tag

antioxidant activity

binding -

transporter activity -
structural molecule activity A

Function éass
NN

[eNoNoNoNoNoNoNoNoNoNoNoNoNo]

0 1 é
Number of Genes

B21. GO BE&HITHE

ZPREZR: 8 GPS/Target/GO

2.10.5 (RiEXiEZRTEER KEGGINEEERE

KEGG (Kyoto Encyclopedia of Genes and Genomes) , MIRREEESEREDRIEeH, SERERFHEEIEE. KEGGERNTEENEIER: KO (KEGG Ortholog) 8, Bl
DFMEREXEEHTEIMIERE, KEGG Pathway, ¥R, BMUEIBEIERE, FKEWHAD FEEEIERMRAIMG, REXIFIFRE N REERERNKOK Pathway TREFERAKEGG B
KAASBEMGERRATE (Moriya Y&, 2007) , HPEERSEFLFEYM, EEKORIFIBININIIEE bi-directional best hit (BBH) , KOJEFREAILEERI “target.kegg.xls”, KOERETTR/SIFKOM
SIRIFERAIKEGG PathwayiBi& |, KEGG PathwayZeit45ER &2,



Function class

ZHBES: 8 GPS/Target/ KEGG

KEGG classfication

Protein families: signaling and cellular processes

Cell growth and death

0.00 025 050 0.75 1.00 1.25
Number of Genes
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2.11 Gprime%tr
2.11.1 G FiHEMNGHHITEM

FARIESPAIQTLseqrBHHTGRIMEDHT (Magwene etal. 2011) , XfsnpfESRFH{THHIE ITIRS RN TR 14

= 14 TiEtRE
Search iy 2
[E2=] iEEE
1 REBERIRE. FA2HEAISNPAIR
2 ERFEAREERTHI=
3 LR FRIBERERT xR
H 3%

PAEFIFQTLseqrE AIrunGprime AnalysisBRELL2MbAB O TGRIHED T, HEBEIRIER N Gprime.tsv3ZH,

T orromi Position (Mby - | L TEEEEE TR TR R TR

Bl23 Gprime(ER %

2.11.2 {R#EXid

1R qaluef80.0533 R AYGprime{E{F A BHELREIREX S, RELAIZER 4 Weandidate_Region_gprime.txt*, KEXBIHAILERETT RS,

=15 XAt
Search ey 2
Chr Start End
H1 £

E:

Chr: FEBHRRS;
Start: RIAIE;
End: KIHTE;

LZRER: 9 Gprime/Target/



2.11.3 {(RiEXIFRTEEGOFE

GOZGene OntologyRI485. GOMIF4FEEN T HRE—ERTEABEEESEXEELEUR AR IE—EREIIgEE X LANRELE. EE—MNErECIERIIEED RAR,
BT —ENSEHRIRVERICE (controlled vocabulary) REEHHAEMAFEERFIEE=IIELE. GOBHE=" ontology, D RNHAEREAIS FIIEE (molecular function) . FrbAYZRAE
I8 (cellular component) . S5HIEMIZITFE (biological process) . B NMEEHIERXMAIGOId XM ITEEIEN GO/ Target.go.annotation.xls, FIXLEGOiId{Eleve R IHIT 7L FH ST,

FOTHERIFNGO/ Target GO_level2 xls, FEITEERAMLIIE?4,
E24 GOIERRAITE

ZHREAR: 9 Gprime/Target/GO

2.11.4 (RiEXIFRTEER KEGGINEE TR

KEGG (Kyoto Encyclopedia of Genes and Genomes) , XAREHERSEFREERIEeH, RERBHEFHENEIEE. KEGGERNTEBNEEMT: KO (KEGG Ortholog) £, B
DFREEAEREEHTEYMIERE, KEGG Pathway, T1, BMUEHEEITRE, REWMAS FIEEEIEBIREAINGE.

(RIEXIAFRE SR EERIKO K Pathway FREEERFKEGG RIKAASEIMERRZTER (Moriya Y&, 2007) , HEPERESEFILRYF, EEKORIFIBIFINZEE bi-directional best hit
(BBH) , KO/FERBRHILERN “targetkegg.xls”, KOFRETAGIEKOETZIFERNAIKEGG Pathwayi@ig , KEGG Pathwayftit45RIE2S,

El25 KEGGiHRRRIHE

ZHRAR: 9 Gprime/Target/ KEGG



2.12 LOD smooth 3t (QTGseq)

2.12.1 LOD smoothELER

FIFBRIES FHIQTGseq BB TsmoothLODTTIES T, IIEIER TR,

{EFsmoothLOD /5 A EER I TE.

= 16 TiBtRE

Search

isR

REFEARIRG. FR2AERISNPALI

REBFEAREART$xHIR

REBAURHERERT xR

HiERN AR ERASE—ERIR

2.12.2 (FEXiy

Bl26 KEXXig it

R
Personalbio

4%

FB4AMBE O TLODsmoothitHE, HEEXNLODsmoothiIt H/EHIFTEINAE, &ETHILEPvalue/NFET 1e10(-4) BLODIEATETIMIMLRIEAERBRAR, MREREAL T ORBEMXIE

ERIREXY,, REZEER N candidate_lodsmooth.txt*, KEREERGITIEERT,

Chr

chr0
chr0
chr0
chr0
chr0
chr0
chr0
chr0
chr0

chr0

= 17 KRGS

Search

Start

6,285,694

11,590,393

15,826,766

23,723,423

28,592,224

36,474,186

44,921,188

54,580,709

75,484,708

81,229,424

End

10,285,694

15,590,393

19,826,766

27,723,423

32,592,224

43,956,155

48,921,188

63,140,573

79,484,708

85,229,424
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aEs v
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>

1.

Chr: REIRRS,;
Start: FRIRFIE;
End: &RIHISE;

ZHRBEAR: 10_ LODSmooth/Target/

2.12.3 (RiEXIREEEGOTHE

10 /A v

t 96 %%

\

I~
N
N
[OV)
[
lon

GOZGene OntologylI45E. GOMF=4EEER AT RAE—EREAREEETEXASRELELRAEYFINE—EEEEEE X LRURELE. BEE—NEFMFECIEREIIEED AR,
R T —ENSEHRIRERLCER (controlled vocabulary) SREERAEMMATFEERFIEE~INEME. GOBHEB=" ontology, HRNHAERERISD FINEE (molecular function) . FTLAIZHAE
{S[E& (cellular component) . S5SHIEYIZITFE (biological process) . B/ MmIEHIIEREITRAIGOIdNR XM INEEE M GO/ Target.go.annotation.xls, JFXLEEGOiIdfEleve 2RI T 7L EF 51T,

FITHERIENGO/Target GO level2.xls, ZiHERATIULIIE?21,

GO classfication

metabolic process A

cellular process 4

biological regulation -

localization A

response to stimulus -

zellular component organization or biogenesis -
signaling |

multicellular organismal process -
reproductive process -
reproduction -
multi-organism process -
developmental process -
growth 4

detoxification -

cell proliferation -

cell aggregation -
rhythmic process -
biological phase -
pigmentation -
locomotion

biological adhesion -
nitrogen utilization o
carbon utilization
carbohydrate utilization -
behavior -

phosphorus utilization o
sulfur utilization o
immune system process
cell killing A

cell part |

cell 4

membrane -

organelle -

membrane part A
protein-containing complex -
organelle part -

extracellular region -
membrane-enclosed lumen A
supramolecular complex A
extracellular region part -
mitochondrion-associated adherens complex -
symplast -

synapse

synapse part -

virion part

other organism part -
other organism |

cell junction A

virion o

nucleoid -

Function class

binding -

catalytic activity

transporter activity -
transcription regulator activity
molecular function regulator -
structural molecule activity A
antioxidant activity 4

nutrient reservoir activity -
molecular transducer activity -
molecular carrier activity -
hijacked molecular function -
toxin activity o

translation regulator activity -
cargo receptor activity -
protein tag -

ZEEBF: 10_LODSmooth/Target/GO

T
0 2000

T T
4000 6000

Number of Genes

E21. GOt RS



2.12.4 (RiEXiERTEERN KEGGINEEERE

KEGG (Kyoto Encyclopedia of Genes and Genomes) , XFRREEESERERReH, SERERIFHEAEIEE. KEGGERNEEBNEER: KO (KEGG Ortholog) £, B
DFRBAVEXERHTEYFNERE, KEGG Pathway; R, RIENEBIGERE, REMMAN S FEEEIERRMAIMNLE,

(RIEXIAFRE SRR ERIK O R Pathway; FREEERFKEGG RIKAASEIMERRE ST (Moriya Y&, 2007) , HEPERSSEFILRDR, EEKORIFIBIFINEZEE bi-directional best hit
(BBH) , KO/ERBRHILERN “targetkegg.xls”, KOJFRETAGIEKOEIZIERMAIKEGG Pathwayi@ig E, KEGG Pathwayf#tit45RIE?22,

KEGG classfication

Protein families: genetic information processing 1 I ———— 2179
Protein families: signaling and cellular processes N 690
Protein families: metabolism 1 . 685

Transport and catabolism 1 I 295 SRZ
Cell growth and death GGG 249 o 3
Cellular community - eukaryotes I 69 B
Cellular community - prokaryotes Il 36 tho
Cell motility I 26 ans
Signal transduction 757 e
Membrane transport- 37 v e
Signaling molecules and interaction - 2
Translation 1 N 255
Folding, sorting and degradation { N 240
Transcription +— I 117
Replication and repair+— I 56 Q
Infectious disease: viral I 345 =N =
Cancer: overview 1 I 279 s &
Infectious disease: bacterial | 274 e B
Cancer: specific types 1 I 175 she
Neurodegenerative disease 1 I 151 283
Endocrine and metabolic disease 90 §

Infectious disease: parasitic 73
Cardiovascular disease I 59
Drug resistance: antineoplastic I 54
Substance dependence {46
Immune disease | I 37
Drug resistance: antimicrobial 6
Carbohydrate metabolism 1 N 490
Lipid metabolism 1 IS 298
Amino acid metabolism < N 296
Metabolism of cofactors and vitamins 1 N 175
Energy metabolism 1 N 174
Biosynthesis of other secondary metabolites N 150
Xenobiotics biodegradation and metabolism 1 I 133
Metabolism of other amino acids 1 I 100
Glycan biosynthesis and metabolism 1 I 95
Metabolism of terpenoids and polyketides | N s2
Nucleotide metabolism - I 56
Unclassified: metabolism 1 I 153
Unclassified: signaling and cellular processes 1l 32
Poorly characterized [l 18
Unclassified: genetic information processing 1l 7
Immune system I 263
Endocrine system - 262
Environmental adaptation 1 I 142
Nervous system | 138
Aging {84
Digestive system | - 69
Development and regeneration | I 68
Excretory system 1— 27
Circulatory system - 27
Sensory system-+ - 17

0 1000 2000
Number of Genes

Function class

swa1sAg [ewsiuebiQ

N O
2111g Jo Aemyied ul pspn|dul 10N

BUISS®20.1d UOI3RWIOLU| D138UBDHHBUISSSI0Id UOIFEWIOU| [EJUBWUOIIAUT

El22 KEGGEEFHITE

ZHRAR: 10 LODSmooth/Target/KEGG



5 R
Personalbio

2.13 OcBSAZLR

2.13.1 OcBSAEENE

OcBSAEEAMNI FENERGIR, MMFEATSERER (KB) oBEXNASEER (P1) . EEUFATREEMHERNREAE AN, BH—1REAE A, BEFEER (P2) B R
AREIN903F0h4, EFIEHIREh RERNEERERNARE, RERHUAEE,; BiluYERNERESETN. RELAE, EEUSERS, EEREENFEIEPBIREMEANFNBA
Bh3FIMRYEE, BRENNESEMAREFIEFENFAIOCPools, FTAIO0cPoolsZEUT 2o BRHARNEE, FHLL, H—EHEIEFEAP A9 N ERIRELh 1 FIh27EOcPools IS B 1E T L B iRk
EEERESR.,

H

P, X P, < X @

h1 h3 h4 h1h1
‘Pml1 OPool2 =
) |! I\ II\I\ 3¢ I - f"
\, g \ = | .
@ OcPool 1 @ocpmm = @Pool 1 ¢DPool 2
\ /\\ N7 = \1\\ /, N7/
\I\\”\ \/lli\ \ Iy \ll‘\lflf\
\ I\ \ " = \ I\ \/ f
P, . EI m m P, Raw data Variant detection
‘ Pool 1 @pm| 2 Variant filtering Wariant selection
e e e[, 0
BoECE STETST  |[Cmemame N onex
@ OcPool 1 )0cPool 2 QTL mapping Plotting
ml o W

OcBSATEE

2.13.2 OcCBSANIFER

FFOBSATEITESMIRMIOcValueE, BLAIMBEORTIISEEIENEOAYsmoothed_OcValue(l, R AITRINEL &,

* 18 ITiEiRgE
Search w Yy X
FS By
1 REBFEARES~500xAIR
2 REBFUIRIIRES~S00x AR
7N 2 %

OcBSAZERITE, EFhAE3MNEESZ, MERITOBItp0.5% (BEB) | topl% (E) , top5% (LI8) .
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E]23 OcBSAZRE

2.13.3 (REXl

FIFHOcBSA TRItEEMIAWOcValueld, BLAIMEBE O TINSERIENEO/smoothed OcValueldl, F£Z5%Esmoothed OcValuefEtop0. 5% ENENELIERSX, REERN
target_ocbsa.txt*, XREXEERSITHELT,

& 19 HIRER AR
Search = 2
Chr Start End
chr8 36,900,000 38,800,000
chr8 39,400,000 41,300,000
chr0 55,500,000 56,700,000
chr0 59,400,000 60,600,000
chr0 65,400,000 66,600,000
chr0 68,100,000 69,100,000
chr0 75,700,000 76,800,000
chr0 83,200,000 85,300,000
HE 8K

1.

Chr: REMRRES,;
Start: HRIRIE;
End: &IHVE;

ZHREAZR: 11_OcBSA/Target/

2.13.4 (RiEXIHETEEGOTHE

GOZZGene OntologyRIFEE ., GOMIF=EFER A T RFA—EEEAREEESE X NOREIEAR AR E—EEENEEX LRRELY. BR— M EMMRECIIEEINRES KRR,
BHT —ESEHMITRETILEER (controlled vocabulary) REERAEYINHERIEE~YINEME. GOBHEB=" ontology, D BIEAEREARISFINEE (molecular function) . FrbAILHEE
I8 (cellular component) . S5HIEHIZITFE (biological process) . B NMHEHIERXTMAIGOId XM ITEEIEM GO/ Target. go.annotation.xls, FIXLEGOiId{Eleve R EIHIT 7L FH ST,
FEtEERIFEIGO/Target GO _level2 xls, FEiHER AT IER],



GO classfication

metabolic process - I 28
cellular process - NG 21
localization - I 12

biological regulation - NG 4
response to stimulus -
detoxification -
cell aggregation -
zellular component organization or biogenesis -
multi-organism process -
rhythmic process
biological phase -
pigmentation -
locomotion
growth 4
developmental process -
multicellular organismal process -
signaling
biological adhesion -
reproductive process -
nitrogen utilization A
carbon utilization
carbohydrate utilization -
cell proliferation -
behavior -
phosphorus utilization -
sulfur utilization o
immune system process
cell killing
reproduction -

I

cell part -

cell 4

membrane A

organelle
protein-containing complex -
supramolecular complex -
ochondrion-associated adherens complex -
symplast 4

synapse

synapse part -

membrane part -

virion part 4

organelle part -
extracellular region part -
other organism part -

other organism |
membrane-enclosed lumen A
cell junction -

virion A

nucleoid -

extracellular region -

Fulhction class
NN
w w
»

binding 4

catalytic activity -
transcription regulator activity
transporter activity -
molecular carrier activity -
hijacked molecular function -
molecular function regulator -
toxin activity A

molecular transducer activity -
nutrient reservoir activity -
translation regulator activity -
cargo receptor activity
protein tag -

antioxidant activity
structural molecule activity o

o_
oooooooooooIl
NN
w
s
~
ur}

10 20
Number of Genes

w
o
I
o

50

BEl24 GOEERFAITE

ZERHEF: 11_OcBSATarget/GO

2.13.5 {RiEXiEZRTEER KEGGINEEERE

KEGG (Kyoto Encyclopedia of Genes and Genomes) , XFRFERSEFEERIEH, REREHEFSENEIEE. KECGEFERNFEENEEM: KO (KEGG Ortholog) ¥, BME
DFRBRIEXRE R TEEYIMIERE, KEGG Pathwayi ¥, BIUEHEEIERE, REWMMANS FEEEFRTIRAINE.,

(RIZEXIHAFRE SR EFERIKO K Pathway FREEZERFKEGG RIKAASEIMERRFTTR (Moriya Y&, 2007) , EPERESEFILRYF, EEKORIFIBIFINIZEE bi-directional best hit
(BBH) , KO/ERRAIEERN “targetkegg.xls”, KOJFRETAUEIEFKOETIZIMERMAIKEGG Pathwayi@28 £, KEGG PathwayZtit45RILE22,



ZRAR:

KEGG classfication

Protein families: genetic information processing -

Protein families: metabolism -

Protein families: signaling and cellular processes

Transport and catabolism+

Cell growth and death

Signal transduction

Folding, sorting and degradation

Translation

Cancer: overview -

Cancer: specific types -

Lipid metabolism-

Function class

Carbohydrate metabolism -

Energy metabolism+

Poorly characterized

Endocrine system+

Immune system -

Nervous system

Environmental adaptation

13
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[2] Li, H., and R. Durbin, Fast and accurate short read alignment with Burrows-Wheeler transform. Bioinformatics 2009,25(14):1754-60.
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4.1 ZiAEE
4.1.1 FEE(E (QE)

[REE, B QE, RWEEBUHRE p EEREIER. B, QES p BRI XREMMITELIN: W Sanger AT ESTARERHA SolexaEiE (4l1lumina Genome Analyzer 3%
) WEAI. LARAE Sanger ZATTTA6I, Q (BHKFRSI Phred quality score, B5 p [EZERIRIRRRALATATITESE:

Qphred = -10log10p

NFPERES Q ERYEIANI NSV T :

IREHRESREERE

Search ey 2
MFtEIRE QfE
5% 13
1% 20
0.1% 30
0.01% 40
H 4%

FENFFEHEEN FASTQ MHHRENRERIEXBARNG R, Q ESHEREANNKXEN: Q EMNL—MrEEE, BRINEFIZR ASCI RGN NNFR, SEEE
TF7= (http://en.wikipedia.org/wiki/FASTQ_format) ,

I1"4S%s " () %+, -. /0123456780 ; «—>?RRABCDEFGHIJELMNOPQRSTUVHEYZ [\ ] ~ _"abedefghijklmnopgrstuvwxyz{|}~
| | | | | |

33 29 od 73 104 128
Dttt ittt s 26...31....... 40
e ] ) P . 40
[0 L 40
0.2 i a e 26...31......... 41
5 - Sanger Phred+33, raw reads typically (0, 40)
¥ — Solexa Solexa+bd4, raw reads typically (-3, 40}

I - Illumina 1.3+ Phred+ed4, raw reads typically (0, 40)

L - Illumina 1.8+ Phred+33, raw reads typically (0, 41)

phred_range

SNSRFASTQ XK Nlumina 1.8+ WAL, BIBEFFA) ASCIMERERE(E 33, BITSEIRERN Q B, WFFF 1 7E ASCI FBRPXIMANEAT3, 2 33 FEE40, NIZFFFIRE
BURRELRY Q B9 40, IREMIFFEIRES 0.01%.,

4.1.2 SNP

SNP(Single Nucleotide Polymorphism), BIER#ZERRZSM, FERIEERERAKF RS MIERINEZRAS EAIDNAFFIZEY, SRR MHERER, BiRE,

4.1.3 InDel

InDelZInsertionfDeletionfBFR, FEIE—L/NFERA/NIHENFOERKFS,

4.1.4 CNV

CNV (Copy Number Variation) , BMEN#ES, —MRISKEN kLl ERERLAX FRAVE NEIEINEE /D



4.1.5 SV

SV (Structural Variation) , BIFREBMAEHEZTR, FEGIFEKFERAVES(Deletion, DEL), ¥EA (Insertion, INS), {&[{iZ(Inversion, INV), ZE{RKZ{(intra-chromosomal translocation, ITX),
B 1R85 M (Inter-chromosomal translocation, CTX)Zs,
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4.2 XHEANE
4.2.1 Fastqgig{

FERES DNA R, 4k, BEMUE, SRITNEGE. THEUELS (Paired-end) FASTQ #&TF1E, WE 1, FASTQ BRE—FNAKR, BERATFEEENZFIRENNNERE
B, FASTQ IRAHURBXATE (MIE5=iR. UlaBditeETHR) 17, EPE—TAFFER (L@ FFL) ; FBITAREBFS, =785, MEEEUEN,; BUTAET
FHR AR REER.

@M00200:111:000000000-A6VNV:1:1101:15594:1337 1:N:0:6
ACGCGGGTATCTAATCCTGTTTGCTCCCCACGCTTTCGCGCCTCAGTGTCAGTTAC+

ABABADBBDFFFGGGFGGGFGGHGBGHGGHGGGGGGHGGGGGGGHHGGFBGEG

4.2.2 sam/bamigz

Samf&T S R—MHERFIIELIIERATCAEINME, ITABADEIFFAIS AR, FERTUFEIEmappingZI B EA FRIERETR. bamXfHsam A" BHISE, S BRIH#ESSE
EosamMAI )N, FE-ETHEAREERTHIANZS, Wsamtools, EFRAILIIIE, WNbwatlbowtieF, HHAVERIA R sam/bamfSzlAY.

@HD VN:1.5 SO:coordinate Header
@SQ SN:ref LN:45 section
r001 99 ref 7 30 8M2I4M1D3M 37 39 TTAGATAAAGGATACTG *

r002 0 ref 9 30 3S6M1P1I4M * O O AAAAGATAAGGATA *

r003 0 ref 9 30 556M * 0 O GCCTAAGCTAA * SA:Z:ref,29,-,6H5M,17,0; | Alignment
r004 0 ref 16 30 6M14N5M * 0 O ATAGCTTCAGC * section
r003 2064 ref 29 17 6H5M * 0 0 TAGGC * SA:Z:ref,9,+,556M,30,1;

r001 147 ref 37 30 9M = 7 -39 CAGCGGCAT * NM:i:1

[
Optional fields in the format of TAG:TYPE:VALUE

QUAL: read quality; * meaning such information is not available
SEQ: read sequence
TLEN: the number of bases covered by the reads from the same fragment. Plus/minus
means the current read is the leftmost/rightmost read. E.g. compare first and last lines.
PNEXT: Position of the primary alignment of the NEXT read in the template. Set as 0 when the
information is unavailable. It corresponds to POS column.
RNEXT: reference sequence name of the primary alignment of the NEXT read. For paired-end
sequencing, NEXT read is the paired read, corresponding to the RNAME column.
CIGAR: summary of alignment, e.g. insertion, deletion
MAPQ: mapping quality
POS: 1-based position
RNAME: reference sequence name, e.g. chromosome/transcript id

FLAG: indicates alignment information about the read, e.g. paired, aligned, etc.
QNAME: query template name, aka. read ID

samfEX IR GIE

sam/bamAF TS A EUIETRERSY, LATTAAERER, FRFsam/bamXAHA9LERK, ERNEIERED . iTRERDESD, WUk, BAENeE A RNES. ERELAT/LR
tag:

@HD VN:1.0 SO:unsorted (HEFFSEY)
SEPXFE—1T: VNEIETURA; SOFRRELITHEFAIZEEY, Hunknown (default) , unsorted, querynamef[lcoordinateLFd,

@SQ SN:contigl LN:9401 (FEFIIDRIKE)

SEFIIE, XUSEFIIRETHNERortfIlF, SNESERFIIE, INESEFIIKE, 81M8EFIIAI—1T.

@RG ID:sample0l (HREBFER)

Read Group, 1P samplefJUIF4EER /91 MRead Group; ZsampleAJIABZ Mibrary ASIFLER, ALAFIAbwa mem -R JI EXXEER,
fAl8N: @RG ID:ZX1_ID SM:ZX1 LB:PE400 PU:Illumina PL:Miseq

ID: #HEAIDS SM: M LB: MES PU: R PL: QFFEE

XESEEET AR A sam AR, IDRSRBEENEEEEMIEDTER

@PG ID:bowtie2 PN:bowtie2 VN:2.0.0-beta7 (ELIIFR{EFRAYERIERZARES)

f5l%0: @PG ID:bwa PN:bwa VN:0.7.12-r1039 CL:bwa sampe -a 400 -f ZX1.sam -r @RG ID:ZX1_ID SM:ZX1 LB:PE400 PU:Illumina PL:Miseq ../0_Reference/Reference_Sequence.fa
ZX HQ clean R1.fq.sai ZX HQ clean R2.fq.sai../2 HQData/ZX HQ clean R1.fq../2 HQData/ZX HQ clean R2.fq

XERJIDZEbwa, PNEbwa, VNZ0.7.12-r1039hRA, CLEILUAANRIZETIEF@RGE LHRGETHNRE, EHEEFAT

EESSERE D BIE I MAFERA—EGRTFR. SIMFREOIREUT:



QNAME: LS HERIVRS.

FLAG: #EREEIRIER, HFEr, S M EFRT—MIER, WHERRFEERIEFEMmEM.

RNAME: &EFIRS, NRE—EH

ERFXISQ-SNEHT T ENX, XELMSEFRFF—E, i8RBmapping ERIFFFI, 2,

POS: HEXS ERYUE (MIFHALTERRT, iREEXS_ERYZ0) .

MAPQ: mappingfJEE.

CIGAR: HEXHMEEFRIE, HFIMFERR. W3S6MIPIIOMBI=MEEWBIIERT, REXMHN LT, #ERE— RO, —MEEEAN, FEoo M LT,

RNEXT: B— MRS ERSEFFINRS. SRLBERIMIAER, LabE~, MREE—RR, A~

PNEXT: B—MNEERHXS ERINE. EATH, LtakA«o”,

TLEN: templateRI(LEXIIFRIRBORIIKE, RADNAIE, &ABRIAR, BRI ESERTRE, 7907,

SEQ: FERRIFFIER

QUAL: NIFRERR.

template (SEFRFIFILLYS LRIFSIHEERMAIFSAtemplate) AI—LAER

4.2.3 VCF#s%

VCFEH MR AT AR F(BESNP, InDelfISVERERIINAN 4. ERAIZFIGNATERM, SGATKFISAMtools, HHAMERXMHMEVCHEIA. A —ERHNERE{ LE—

REBHBIESR.

( ##fileformat=VCFv4.0 Mandatory header lines
##fileDate=20100707
##source=VCFtools
##reference=NCBI36 Optional header lines (meta-data
@ ##INFO=<ID=AA,Number=1,Type=String,Description="Ancestral Alle about the annotations in the VCF body)
'g ##INFO=<ID=H2 ,Number=0, Type=Flag,Description="HapMap2 membergfip">
o { ##FORMAT=<ID=GT,Number=1,Type=String,Description="Genotype,
= ##FORMAT=<ID=GQ, Number=1, Type=Integer,Description="Genotyde Quality (phred score)">
t ##FORMAT=<ID=GL , Number=3, Type=Float,Description="LikeljHoods for RR,RA,AA genotypes (R=ref,A=alt)">
> ##FORMAT=<ID=DP, Number=1, Type=Integer,Description="Re#d Depth">
##ALT=<ID=DEL ,Description="Deletion">
##INFO=<ID=SVTYPE,Number=1, Type=String,Descriptiga="Type of structural variant">
##INFO=<ID=END, Number=1, Type=Integer,Description="End position of the variant"> -
\ #CHROM POS ID REF ALT  QUAL FILTER INFO FORMAT  SAMPLEL SAMP Reference alleles (GT=0)
> 1 1 ACG_ A,AT . PASS 5 GT:DP 1/2:13 0/07%29
'g { 1 2 rsl T,CT PASS H2; AA=T GT:GQ 0]1:100 2/2+J0
o 1 5 A G . ASS 5 GT:GQ 10:77 1/1:9
1 100 T <DEL> , P SVTYPE=DEL ; END=300 GT:GQ:DP /1:12:3 0/0:20 Alternate alleles (GT>0 is

Deletion

an index to the ALT column)

Oth t
SNP Insertion ereven Phased data (G and C above

Large SV are on the same chromosome)

VCFEA XA IR

VCFERUS MR, LIFFSkRIARLE D, ERAENERD. RABOBEARID —LFRANRE. EAIMoETE/F, HEFaosiEZ2EEN, FE/IIZE MG

2. B—FINREINT:

CHROM #1 POS: RS EFFHEFvariantiIIE; INREDelfYE, MERhDelfIE—MEEMNE.

ID: variantfJID, ECIN{EdbSNPHEIZSNPHd, MISERITEY, &8, WA . FREI— P novel variant,

REF #] ALT: & FFIRGHRHERN VarianthIiRHE,

QUAL: Phredf&z{(Phred_scaled)REE, FMTZMAF EvariantiIAIgeME; ZEWE, Nvarant@IATEMEA; 1TE5A: Phred(E = -10 * log (1-p) pvariantfFEAIRER; BT ITEAR
AILAEHER 1 0RRERIEER 0.1, XA IvarianthIBEER/990%,

FILTER: {§H_E—1MQUALER S
INFO: iX—{TRvariantfiJiFHSE

FORMAT FIXXX:

T TARSRIR M 7 XXXIX

VCFXHINFOFIRIEER

ITEANE, 25, GATKEE EREERHTERE, TSR EINIZE PASS” B variant A 58, MHZIA A PASS EL”.”,

. RERE, EEFMRITE.

MsamplefSEFEBAIER. * XXXERFEREBMR.

ZINSE&E T, EBRLL “TAG=Value” FEM" "R, EHRESAERERBEVCIXHRSERERPAEH. UTRXETAGRMER

AC(Allele Count) F7RAlternative allelef9%1H ;

AF(Allele Frequency) Ze7RAlternative alleleAISRER;

AN(Allele Number) FRRAllele 9218,

3T 1N diploid samplelisS : BEEEIA0/1,
MRRBS%NEVERAETRE), SfAllelefy2, HEFER/1, NFERsampleNFEHT, Alternative allele2{92, Alternative allelefISFRA1, BHIAllelef2,

DP: readsB=fE,

NZRRsample IZLEF, Alternative allele#9 1 UERAIsampleEIZA M RB INFUEREKETRE), AlleleAISAZRI0.5(NUEIRAY samplefEiZ

B—readstiTiSin B =E.



Dels: Fraction of Reads Containing Spanning Deletions, #H{TSNPF1InDel callingf9455R e, HIZTAGHBEENOFRRZAIFRAISNP, ;&BNInDel,
FS: fEFFisher skgtta I AG Mstrand biasfl{SEIAYFhredtETVAIPE. ZIEB/NEYF, —AREF ThilterAIRHE, FTLURE FS <10~20,
HaplotypeScore: Consistency of the site with at most two segregating haplotypes

InbreedingCoeff: Inbreeding coefficient as estimated from the genotype likelihoods per-sample when compared against the Hard-Weinberg expectation
MLEAC: Maximum likelihood expectation (MLE) for the allele counts (not necessarily the same as the AC), for each ALT allele, in the same order as listed
MLEAF: Maximum likelihood expectation (MLE) for the allele frequency (not necessarily the same as the AF), for each ALT alle in the same order as listed
MQ: RMS Mapping Quality

MQO: Total Mapping Quality Zero Reads

MQRankSum: Z-score From Wilcoxon rank sum test of Alt vs. Ref read mapping qualities

QD: Variant Confidence/Quality by Depth

RPA: Number of times tandem repeat unit is repeated, for each allele (including reference)

RU: Tandem repeat unit (bases)

ReadPosRankSum: Z-score from Wilcoxon rank sum test of Alt vs. Ref read position bias

STR: Variant is a short tandem repeat

VCFX{HHFORMATHIER
FORMATSEEE—YIHFRIEIE—XIR, B, BE ABIINAIEEE.

GT: HEAVEEZE! (genotype) . FNEIFFEB /DF, XM NMEHFRRWEAI sampleFIEFEEL, 0 FniFEmPGrefflallele; 1 RS variantflallele; 2FRREE " variantfJ
allele, BEIL: 0/0 FsampleFZI MBS, Flref—2; 0/1 FRxsampleFZAIRAZEH, BrefflvariantfINERERL;  1/1 Fxsample ZAIRAEEHY, Flvariant—EL,

AD F1DP: AD(Allele Depth)/gsamplerh&E—FallelefireadsZEZEE fdiploid FNIZAIES K EIRM ME, BIENINrefEEE, FEXMvariantEEEY; DP (Depth) 7gsamplediZ{RH0E

=E.

GQ: EFEERIFRE(E(Genotype Quality), Phredt&Tt(Phred scaled)IREE, RNEZALRZEFREFERITREN; ZEWMS, WGenotypelIRTREMHA; 1TEFIE: Phred{E =-10 * log (1-
p) pHERBIEERIHER,

PL: ¥EEMI=FMEREENIFREE (provieds the likelihoods of the given genotypes), X =FMEERIEREELAN(0/0,0/1,1/1), X=FEEBAMFRZMN1, NZEIA—3, ZE#K, RKEAZH
BEEARYATge#/\, PhredE = -10 * log (p) p AEREEEEAIEEER,
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