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ERAENFNA

G 3R R P73 9 KB FF (de novo sequencing) MIEEMIFF (re—sequencing) .

MELB T (de novo) A5 BT 25 FE R (5 B BV AT F= AN A O SE R B AT e, R AEW0ME B2 b
BT, A, PARZM R R A A g, AT HEREZ R 1 I ST AT .

ERHABENF X H S5 RFAYF A FAR AT R F AN 7, FEE IR AN Bl 4 217 A
KT o

SR A E WP E@ I I e RIS R A b, Ak LR R B A PEAL 5 (SNPs) « #5 13K
5 (CNV) « #A/BRKR (Indel) A 7R, DUBARIIU I K 84S B A AE B 3 AV RHAR R B AR FRE
A DR 2H = P AE N SRR B B Rl 7 b 2 B
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A 4

[ Clean Data J
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Hll R AL — Oy X 150bp K 41, Eidats Xovfastatg 2 R AGIN PP 20 75 2 e AT 2ds bid%
BAT = Jon B T N e B, AT SR 2200

BT ER G Rclean T A LA RIS E R KA L, B, fPRBI KB BEZ TR Z S
(SNP) , #iAEZ (InDel, Insertion/Deletion) Fl£s#)4F (SV, Structure Variation) v i,
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. M FFE L X S 2 B H A

EEXt 84 BWA
1. &

BWA (Burrows-Wheeler Aligner)/&—/>HTDNAFFI L FITRE . Rk Ald R4 TR, ©n] LUK LGB 51 4k
R EZEFEHFATHXNS . BWAR LU MR AR &, 4 2 M TRREH . sk dl . R A% 755 WU AW 5t

BWAK) 3= 2255 5 A 4«

1. FRRE: BWAR M 7 BWTHEIAA LR Ab SEms,  n] DLEERCRE RN 8] 7Y 58 )RR ) EE A 55

2. WEmTE S : BWAKH 1 — Ll B0 5KmE, WRCHER . FAKREESE, Al LS s EEX O HEmh I .

3. ZIhft: BWASFFAFISERIMI A SILERT, A4 i bEXs . Xm LEX . BMFP . R &k EExT 55

4. v fEtEnR: BWAR DLALIEZ AN EEXHTESS, SCRF 2 SBMpAn st 5, Befs e Rt A 3 AR ) B E 48
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M FFE L X S 2 B H A

bwafg =AY H

BWA-backtrack: & F>kELxt lllumina 7511, reads K &K A8 2] 100bp;

BWA-SW: HT-ttx} long-read , SCRFRIK N 70bp-1Mbp;  [FIE SCHRFBY R LEXS o 5

BWA-MEM: #3Z K read K &, [RIRTERSZRFBYHEM LLXT (split alignments), {HZ&BWA-MEM/E E#i i H L, Wk,
HERE, H BWA-MEM *fF 70bp-100bp &) lllumina F4E ki, RCH 5 i ik,
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M FFE L X S 2 B H A

2. A&
(1) NSEEFRHERTERT

g & 7t - [ bwa index genome.fa }

(2) WS HERA

[iRewNIE [ bwa mem genome.fa sampleA.R1.fq sampleA.R2.fq > sampleA.sam }

R A Fsamtoolst Bt &5 R AT HEF FE# ibam g i\
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sam#% 2 RIF T Frreads 5225 F7 51| ELX 45 A5 B I — T SCAF

EEXTH B LTS -
Coor 12345678901234 5678901234567890123456789012345
ref AGCATGTTAGATAA**GATAGCTGTGCTAGTAGGCAGTCAGCGCCAT
+r001/1 TTAGATAAAGGATA*CTG
+r002 aaaAGATAA*GGATA
+r003 gcctaAGCTAA
+r004 ATAGCT.............. TCAGC
-r003 ttagctTAGGC

-r001/2 CAGCGGCAT



N % 4
. S am i {¢. % i‘\' 1¥. ﬁ?F ‘ \’I‘ ’v".l,,,;/“”ﬂj E:na:;zgr%huil Umvcrs%
zzf'ﬁé EMRERERLRE

samig A XA

@HD VN:1.6 SO:coordinate

@SQ SN:ref LN:45
+r001/1 99 ref 7 30 8M2I4M1D3M
+r002 O ref 9 30 3S6M1P1I4M
+r003 O ref 9 30 5S6M

+r004 O ref 16 30 6M14N5M O ATAGCTTCAGC
-r003 2064 ref 29 17 6H5M 0 TAGGC SA:Z:ref,9,+,556M,30,1;
-r001/2 147 ref 7 -39 CAGCGGCAT NM:i:1

@@@@@@ HE®® (0 GO D

37 39 TTAGATAAAGGATACTG
O AAAAGATAAGGATA
O GCCTAAGCTAA

SA:Z:ref,29,-,6H5M,17,0;

* % X *
o O O O
* % X X X ¥
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sami&3: header®:L{E 8

@HD VN:1.6 S0:coordinate
@SQ SN:ref LN:45

@HD, KA fA . Bt 2 i HE 51 i
@SQ, ZH% 75Ul (SN : ref name, LN & 2% 751 (1)
@PG, A% FH P LA 2 7 i3 B

Nttps://www.samformat.info/sam-format-neader

Z{\
&
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. samM A& T IF R

samig=: flager X

flag : fARiR, B—PMHFRAR—MILNERL XENEEFEBANRFHEINEM,

0 HImillFFF%|(SE)

1(0x1) read paired  read/Epairtf—% (read#/r4%kread. mateZ/rpair+ {5 —2%read)
2 (0x2)  read mapped in proper pair  pair—IF—fi5EE ML} L

4 (Ox4) readunmapped  iXZ%kreadifyLLXT I

8 (0x8) mate unmapped  matei& 47 Lxf |

16 (0x10) read reverse strand iX%%read) 7] b Xt

32 (0x20) mate reverse strand mate )iz 7] L%

64 (0x40) firstin pair  iX%kread/ireadl

128 (Ox80) second in pair iX%kread/iread?2

256 (0x100) not primary alignment &5 /) LE X

512 (0x200) read fails platform/vendor quality checks Lbxi i & A~ &%
1024 (0x400)read is PCR or optical duplicate read/&PCREY 27l 4 7=
2048 (0x800)supplementary alignment i B Lt 3 4 5

FiFflagfEAIME © https://broadinstitute.github.io/picard/explain-flags.htm|
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. samM A& T IF R

samiE: CIGAR

HELLXIEEFKILR (Compact Idiosyncratic Gapped Alignment Report) , HIUSEFY| AEM, FHEFE
NFERREENER,

op Description
M Alignment match (can be a sequence match or mismatch

I Insertion to the reference

D Deletion from the reference

N Skipped region from the reference

S Soft clip on the read (clipped sequence present in <seq>)

H Hard clip on the read (clipped sequence NOT present in <seq>)

P Padding (silent deletion from the padded reference sequence)
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samiE: 5127
SAMIE Y 12%) E— Lo FEk, T .

AS:i UCECRVE S X0O:i gap openfJ &l
XS:i & FRIICERYE S XG:i gap FEEAYTER
NM:i ST FERFF
YS:i mate FAIILERISES R
YF:i BB A IX N AT R AT &R
N:i E2E 7 LERREELI P E
YT:Z

XM:i $EEAT TN MD:Z (FERFFIRN S E A EER /S

https://www.cnblogs.com/emanlee/p/5366610.html|
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@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 9O 30 3S6M1P1I4M * O O AAAAGATAAGGATA -

r003 0 ref 9 30 5S6M * 0 0 GCCTAAGCTAA * SA:Z:ref,29,-,6H5M,17,0;| Alignment
r004 0 ref 16 30 6M14N5M * 0 0 ATAGCTTCAGC * section
r003 2064 ref 29 17 6H5M * 0 0 TAGCC * SA:Z:ref,9,+,556M,30,1;

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

I
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: referance 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 posilion

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 |D
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. samM A& T IF R

AR & FiE K

SAM 0.7G
BAM 1.1G

ZHEEYRBEERXRE

CRAM 0.5G
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amtool sER {4 R/
&S

R

view

»wn T o O

Fl=F:

1) EsamIM{4EEieribam™ =

s samtocls view -bS abc.sam > abc.bam
¢ samtools view -b -S abc.sam -0 abc.bam
2) ITELETR &L )77 | fULbstis R
s samtocls view -bF 4 abc.bam > abc.F.bam
3)iRWpaired readsT @ Freads4fH3I | 2FF71 EHGTER, [FEEFRT4+810E 1 2 ATIRE4F0A]
$ samtools view -bF 12 abc.bam > abc.F12.bam
4) RIS ELLIRET s ENJHERIEELL
S samtools view -bf 4 abc.bam > abc.f.bam
5) {FEbam L X caffoldl L BLENISEER, TTRFDlIsam 45,
$ samtoocls view abc.bam scaffoldl > scaffoldl.sam
6) 12Escaffoldl_EEEFERFI30KE)1 00K X EEI LR I4E
$ samtools view abc.bam scaffold1:30000-100000 > scaffoldl_30k-100k.sam
7) flénfasta3Zit, 42 header M2 sam = bam 3{4eh

s samtools view -T genome.fasta -h scaffcldl.sam > scaffoldl.h.sam



samtool sE &1/t
| Sort:xfbamifRTHY |  tview: ERERUAR
| merge: AJEAbamift | flagstat : fhikibamCAHEA LR |
- index : Afbam;* 2k baifty 51 ScfF |  depth: WML

{ faidx :X{fastay=/:.faift) 34 ] [ ...... ]
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ZEEEYABIEER LR

GATKZGenome Analysis Toolkitl 465, & RACEE &l & 7 8dE ) — &8,k &), GATK# ik
FOR 73 i NSRRI A 4h 7, EEF R TSNP Hlindel. J57F, GATKHIZhBEMREE &, )0 T short
variant calling. if%.copy number (CNV) &5ty m (SV) TFEFiThae. RN, GATKHL BB 2 Hi)w H
THABYIM IR R . BIAE, GATKE &R | ERFAME A pthidia, F338 7T,

https://github.com/broadinstitute/gatk




GATKZE oL = 46 M

GATK4 #frpipeline

Raw Unmapped Reads ‘
uBAM or FASTQ

‘ Raw SNPs + Indels \

cen ‘ Analysis-Ready Reads \

0

. - Filter Variants
[ Map to Reference ] Call Variants Per-Sample \ | J
} HaplotypeCaller in GVCF mode [ Refine Genotypes )
Raw Mapped Reads r : b

Annotate Variants
) I ) I

Mark Duplicates Analysis-Ready

Recalibrate Base
Quality Scores

\ J

v

‘ Analysis-Ready Reads \
‘ Raw SNPs + Indels |

l-[ Consolidate GVCFs ]-J

|
Joint-Call Cohort

Evaluate Callset

I

[ Troubleshoot ] [ Use in project]

GenotypeGVCFs
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&

F—% : FricEE  (Duplicates Marking)

Optical and PCR duplication events arise at different rates as a

How do duplication events arise?

PCR duplicates

Optical duplicates

sequencing experiment proceeds

Read names have the following form: PCR dublicates Obtical duplicates
@identifier:lane:tile:x:y P P P
a3s fraction of read pairs that are PCR duplicates 014 fraction of read pairs that are optical duplicates
PCAR want wal 1 l:":‘c 8
/ 0.12
== / . 010 E— __7‘
= PR\ fo| ——
\ pey o ACR ddn - t @ — —
POR domy i i B - —
& £ 006 T
-3 =3
1]

5
reads observed

reacs observed

2
le5
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#£—4% : ¥xicEE  (Duplicates Marking)

AHEXENTSREFR, HFPCRYBEIEFSFE—ERE, URERANFISHIEY 1. X8, &b
FEHE, XEEETBEXNTE2EENFIMSENEERANERME. MiXLSEY BHreadsHAEER
AEEEFFI, FRIEAZTRENIEE, Fit, EREEHRXLHRPCRY B A duplicates,
BEFIFEMNERRE, BIUTEM

1. PCR duplicates, PCRIR#B—iEtRk, ¥ IBEZM#EIN, KETR—ERNZHENZ B EPCRERE FF

2. Optical duplicates, illuminajllF{MERE A Zfloweell, MFKRNEflowcell EXEF#FHT SHEMN
flowcel{E BN FFHBEZEERA, WHRTFIEEERNEH. RALLFHETEK, ESOBFEEFZEHRK.

FZEENIERAXEFIEE—Magim&EEll]l, TTEGATKENIRA, B IR E
REMOVE_DUPLICATES=true kX F duplicatedF5l. XFEEEFIMCHEMBR, NERNIZEE AR,
GATKE AAEEm 4L G F2NEFRe Ak, ZEEHNRERE R/ XEMWERS|AXERPCR bias

ZHEEYRBEERXRE

£ Y T B4k : MarkDuplicates
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B TRIN (ERBEEARRNgVefX )

HaplotypeCaller & GATK fail|ZF 5% (SNP/INDEL) HIAZ.Cofiidie, == Ba sk 5 £ A 1) o 350 2 40 Sk S I e 1)
SNP FT INDEL A . & Bef% Ab 3 AE — AR A=) UL IR & B SE 300, ICRE08 IEAf b B nT AR 8], (R bk AT L& H
RNAseqZ#z .

GATK-HaplotypeCaller #1317 SNP/indel NN EARATHEREEEOANTESE .

1) IR BIEEK X 45

) WId B LA R R ER X 45 5 e S (A B
) FEE Nread (R EEAYIAE
N HEERE,

2

w

fER R T EMHE: HaplotypeCaller
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F=% : TREEN (Z1ERMNgvcfEFF)

ZHEEYRBEERXRE

AT EESR
> GenomicsDBImport : #7375, BER, EEHE—XRGAE—FKLEE;
» CombineGVCFs : [HF%, BREE, EEUMU—XEIEHF;

FHT : TRELM ( GenotypeGVCFs )

Z MEAjoint genotyping Fi#EkGenotypeGVCFs, B BIGenotypeGVCFs R X5 U T =F AV 3 N\ XX A4
1) asingle single-sample GVCF
2) a single multi-sample GVCF created by CombineGVCFs

3) a GenomicsDB workspace created by GenomicsDBImport.
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1. RAENTRER ( SelectVariants )
fi FHGATKHISelectVariantstRE ¥ snpindel I L R X BN F ARB RIS, B FEED .

2. iS5 ( VariantFiltration)

FfERiEBE—EftRE, RARURMIBREAMMNENER, FRURMRERZHIERETE.
W2 T ERECATKVOQSR, REZEFHABSHIEMENT RN K overlap, BIICMMIREIGE—>

D ERBERN T REIEHRTITS, NTHEEMLENTTE,
AR -
1. EMERE (Hapmap. OMNI, 1000GHIdbsnp<FX LEEFRMEI B NEIET MUEASRENENERE) |
2. MIWNERTFEEREBEZETRMNA.

ANHEEXRNZGRARAERAELRITEATERT (BEIAARE—NHEBE T NEREE, WQUAL, AR
BB AR ﬁ&lﬂﬁﬂ G Eﬁﬁﬂﬁﬁﬂ’aﬁ%)
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1000 Genomes Project

nature
gy RIS SRR

R miBeani ||- VCF ( Variant Call Format)
A THOUSAND GENOMES
w http://samtools.github.io/hts-specs/VCFv4.3.pdf

A map of human genome variation from
population-scale sequencing
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Infomation
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Header —
——————

Variants

$#fileformat=VCFv4.2
$#fileDate=20090805
#$#scurce=myImputaticnProgramV3.1

¢#reference=£file:///seqg/references/1000GenomesPilot-NCBI36.fasta

Fat¥ k2

Yunnan Agricultural University

ZHEEYRBEERXRE

$#contig=<ID=20, length=62435964, assembly=836, mdS=£126cdffacelcT£379dée13ffecbeb2da, species="Homo sapiens",taxcnomy=x>

##phasing=partial

##INFO=<ID=NS, Number=1, Type=Integer, Description="Number of Samples With Data">
##INFO=<ID=DP,Number=1, Type=Integer, Description="Total Depth">
##INFO=<ID=AF,Number=2A, Type=Float,Descripticn="Allele Freguency">
#$#INFO=<ID=AZ, Number=1, Type=String, Descripticon="Ancestral Allele">
#$#INFO=<ID=DB, Number=0, Type=Flag, Description="dbSNP membership, build 129">
#$#INFO=<ID=HZ, Number=0, Type=Flag, Description="HapMap2 membership">
##FILTER=<ID=gl0, Description="Quality below 10">
#$#FILTER=<ID=s850,Description="Less than 50% of samples have data">
#$#FORMAT=<ID=GT, Number=1, Type=String, Description="Genotype">
##FORMAT=<ID=GQ, Number=1, Type=Integer, Description="Genctype Quality">
#$FORMAT=<ID=DP, Number=1, Type=Integer, Description="Read Depth">
##FORMAT=<ID=HQ, Number=2, Type=Integer, Description="Haplotype Quality">

#CHROM POS ID REF ALT UAL FILTER INFO

FORMAT NAOOOOL

NAOODO2 NAO0003

20 14370 rs6054257 G z 29 PASS NS=3;DP=14;AF=0.5;DB;H2 GT:GQ:DP:HQ 0|0:48:1:51,51 1|0:48:8:51,51 1/1:43:5
20 17330 T z 3 gl NS=3;DP=11;AF=0.017 GT:GQ:DP:HQ 0|0:49:3:58,50 0|1:3:5:65,3 0/0:41:3
20 1110696 rs6040355 A G, T &7 PASS NS=2;DP=10;AF=0.333,0.667;AA=T;DB GT:GQ:DP:HQ 1|2:21:6:23,27 2|1:2:0:18,2 2/2:35:4
20 1230237 . T . 47 PASS NS=3;D0F=13;R2=T GT:GQ:DP:HQ 0|0:54:7:56,60 0|0:48:4:51,51 0/0:61:2
20 1234567 micresatl GIC G,GICT 50 PASS NS=3;D0F=2;2R=C GT:GQ:DP 0/1:35:4 A2 2 1/1:40:3
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ZHEEYRBEERXRE

R Vefig N iEfR

#CHROM POS ID REF ALT QUAL FILTER
chrl 873762 . T G 5231.78 PASS
chrl 877064 rs3828047 A G 3931.66 Filter
chrl 888888 : G T,C 2120.39 PASS

INFO

AC=1,;AF=0.25;AN=4;DP=398;......
AC=2;AF=0.50;AN=4,;DP=185; ...
AC=1,2;AF=0.25,0.50;AN=4,;DP=58; ...

FORMAT Sl S2
GT:AD:DP:GQ:PL 0/0:173,141:282:99:255,0,255 0/1:45,38:83:99:255,0,255
GT:AD:DP:GQ:PL 1/1:0,105:94:99:255,255,0 0/0:80,0:80:99:255,255,0

GT:AD:DP:GQ:PL 0/2:15,0,6:21:99:143,189,670,0,481,463 1/2:25,12,0:37:99:330,0,800,405,836,1241



LSRN % k!
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ZHEEYAMIESE SN
Ref AAGCTAGCTACGATGCTAGCATCGATCGTACGATCGATCGAT
S1 : AACCTAGCAACGATGCTGGCATCGATCGTACGATCGATCGAT
AAGCTAGCAACGATGCTCGCATCGATCGTACGATCGATCGAT
GT (genotype) 0/1 1/1 1/2
AD (allele depth) 15,23 0,39 0,10,20
GTO0,GT1,GT2
DP (depth) 38 39 30

AC(allele count),AF (allele frequency),AN (allele total number) %52 HE GT St
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TR RS

B E AR SSNPSHINDELER M A fE, BIEE8MEXERTNaAREFA FEMHNMNE. REMEBUR
BERE., §HEEREFRANNovar, snpEffd, ZACREZIITEM S f#snpEff ;T B0E,

UTR

EIE’EE 5% upstream
IR ER EREAEXNN downstream
ERFREXH (Rlgffsigti>XX ) intergenic
ﬁgﬁg SNP e
| eSS
E[SPVANAS
CDS ToM 584
AU
%@E%Q InDel —
Splice-donor
Splice Splice-accepter

Splice-region
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R TRMSFEST
TR B X Fsnp.eff.summary.htmlfigi :
1. =
MEETHRZ  £EFA (O#ME)  IBRBEH. TBH<. £5EE. BxER. WAXHTH. TRUSE (TR
) . EEFRMNRY (EZEFERARE ) . TRUSEH (TRZE) . EADHNTRASE. EHERX—M_LﬁIQHSNPLL,mé)‘(
Number of effects. ZHEERABZKE. SEERBEARUKE. TRER (SEFERATAKE/ZFARE)

Summary
Genome tair10
Date 2023-08-19 13:53
SnpEff version SnpEff 4.3t (build 2017-11-24 10:18), by Pablo Cingolani
Command line arguments SnpEff -stats result/3.annotation/snp. eff. summary. html
tairl0 result/2. gatk/filter/snp.filter.vcf. gz
Warnings 8,010
Errors 0
Number of lines (input file) 16,107

Number of variants (before filter) 16,235
Number of not variants

(i.e. reference equals alternative) 0

Number of variants proces:f.ed 16.180

(i.e. after filter and non-variants) ’
Nambor of koW arants g (0%)
P!umber of multi-allelic VCF entries 128

(i.e. more than two alleles)

Number of effects 37,423
Genome total length 119,668,634
Genome effective length 119,668,634

Variant rate 1 variant every 7,396 bases
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ZHEEYRBEERXRE

N

. B RMAOERGT

FBELE R XX fsnp.eff.summary.htmIfEiE -
2. B e A ENTREK
MNEFA  ZEAEES. KE. TRMNAE. TRX (ZPIMREFE—ITERMR)

Variants rate details

Chromosome Length Variants | Variants rate
1 30,427 671 3,472 8,763
2 19,698,289 2,074 9,497
3 23,459,830 4,141 5,665
4 18,585,056 3,186 5,833
5 26,975,502 3,229 8,354
MT 367,808 77 4776
Pltd 154 478 1 154 478
Total 119,668,634 | 16,180 7,396
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F B R )X Hsnp.eff.summary.htmIfi#isE :
3. ZTRKRHE
1% SNP (BEZFREZESM) . MNP (ZREREZESM) . INS (FEAZR) . DEL (Bt%ZEH) . MIXED CREESR) .
INV(BIRIZE ) . DUP (EEZH) . BED (BAIEH) . INTERVAL ((afFE )
Number variants by type

Type Total
SNP 534,659
MNP
INS
DEL
MIXED
INV
DUP
BND
INTERVAL

Total 534,659

O|O|O|IO0O|IO|O|O|O
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4. FRMEE
= mA/)N : HIGH>MODERATE>LOW>MODIFIER

Number of effects by impact

Type (alphabetical order) Count Percent
HIGH

LOW
MODERATE
MODIFIER
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5. EE DR B
MISSENSE ($5X 58%) . NONSENSE (FEXZRZE) . SILENT (STBRZE)

Number of effects by functional class

Type (alphabetical order) Count Percent
MISSENSE
NONSENSE
SILENT

Missense / Silent ratio: 0.8307
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Number of effects by type and region

FBELE R X Esnp.eff.summary.htmIfEiE -

Type

Region

6. Tﬁ%ﬂ%ﬂ XX HAERETRRAE DL

—iKE B AR KRB D ERNERE, B8F (M
+ T) 3 WHUTRER. 5 WUTRIZBIBHIFREE
7. D THERTR. CHRBELFRILET
. ERERBX. REFEF. & %:—%TZISQ% BT
AT R, HEXEER. &mRikk.

P as

1t

mUTRERF. T

Type (alphabetical order)
3_prime_UTR_variant

5_prime_UTR_premature_start_codon_gain_variant

5_prime_UTR_variant
downstream_gene_variant
initiator_codon_variant
intergenic_region
intron_variant
missense_variant
splice_acceptor_variant
splice_donor_variant
splice_region_variant
start_lost
start_retained_variant
stop_gained

stop_lost
stop_retained_variant
synonymous_variant
upstream_gene_variant

Count Percent

Type (alphabetical order)
DOWNSTREAM
EXON
INTERGENIC
INTRON
SPLICE_SITE_ACCEPTOR
SPLICE_SITE_DONOR
SPLICE_SITE_REGION
UPSTREAM
UTR_3_PRIME
UTR_5_PRIME

Bl ik B i =]

Count Percent

1F3RG . &IEfRK . &IER
A E .

B KEAEBARKEN T BERLRE BE (M
FET) T ST ERE. RET.
R, HEM RS BRAAXE. B
5 UTRKX,

B KRR EX DB NEFENE 2 LR,

[=] X J:iﬁ?%

E=f5-abasN X T

ELEES R
3" UTRKX.

Variations
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7. SNPRLRRE T RFK
ol LB HSNPHIE AR IRLLR S (ARRIER | CARIZIE. GEIEN | THRARWELE)

Base changes (SNPs)




Fat¥ k2

Yunnan Agricultural University

TR RS

ZHEEYRBEERXRE

FBELE R X Esnp.eff.summary.htmIfEiE -
8. ¥, MHESLILE
T EER (transversion): =IEZERE B R PIEN SIEIE 2 BHER, ik (transition) U2 —PMEK# 5 —NE

R, HEE—TEIEHEA— M IEEEN,

Ts/Tv (transitions / transversions)

Note: Only SNPs are used for this statistic.
INote: This Ts/Tv ratio is a ‘raw’ ratio (ratio of observed events)

Transitions | 8652325
Transversions | 4,407,771
Ts/Tv ratio 2.031

All variants:

8 &ijlsml. 2J18042, 2J19001,

18, 120774, 136141, 173099
P, 67026, 84956, 93228, 97381,
. 04, 2. 043, 2. 051, 2. 030, 2. 032

, 2J18041, 2J18042, 2J19001,
18, 120774, 136141, 173099
2, 67026, 84956, 93228, 97381,
4, 2. 043, 2. 051, 2. 030, 2. 032

2J18019, 2J18021, 218025, 2J18028, ZJ18031, Z

174
"
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FBELE R X Esnp.eff.summary.htmIfEiE -
9. FHAEFME
EAFRAFNEE IR, LERAE.

Allele frequency
Allele Frequency %

Min 10

Max 50

Mean 27431
Median 24

Standard deviation 14.003

Values 10,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27.28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43 44 45,46 47 48,50

Count 37100,31284,27388,23655,20824,19968,16993,16430,15132,1315,13907,13040,12262,11492,10036,10409,9928,9520,8883,890,8710,842Q,786




7k B
R ZfT R (SV) &0
ZEMTRINENX
Z¥EH (structural variation, SV) EIEEFEA FKFEE (1kbX ER) BFITHUMMNBXZRZT L, SIFKFBRHNEA

MB& (Big Indel) , F&AEFNAL (Inversion) , ZAL (Translocation) , BREXEE (Tandem repeat) , #ENEHZET R (copy
number variation, CNV) &, BLiRELGFEEEEERFS (SSR) , HEMEE (Interspersed duplications) FEMEEFS,

)‘H

ST FRIKE

1. RT50bpaIiKF B FFIFEAMER (Big Indel)

Deletion Novel sequence insertion Mobile-element insertion
Ref. . » Ref. » Ref. >
e Ty F— e —
Mobile

element
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o HEMRF (SV) 1l

ZHEEYRBEERXRE

T FAIHKE
Inversion
2. KEKRTF1000bpAL & @&EIRL (Inversion) Ref >
B S T — —

3. KEKXTF1000bpHIEEANERH L EABAFSHAL (Translocation)

Translocation

Ref, B

Ref. N
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EMTFHIRE
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ZHEEYRBEERXRE

"

" . Interspersed duplication
4. PEDEZS (copy number variation, CNV) P P

Ref. —jmmmmmm >

—_
Tandem duplication

5. BREXEE (Tandem repeat) Ref. >

———
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RMERERNTTIE

1. Read-pair (RP) : 14 X W im M FrreadsfyBEE (RIHEARFFKERN D) HMNEXRR (RN imreadsfyIEREEER) 89
FREEMTRENEL TR |

2. Split-read (SR) : MBI XF Wi M FreadsH—SreadsBELEXS £, B—&AREELEX ERYIERHTORENEMN T F

3. Read-depth (RD) : F| FHreadfymappingiRE R ME FHFE N LR (Copy number variantion, EFRCNV) BIFT% ;

4. Assembly (AS) : B =N FFde novo assembly k&N KK EME ZFEHNEF |

SR seF FH SV SEREIN snv T RAEEIFE, b — 54K DUP EAYZE T 7 reads B9 ref/alt i[s)F 1/2 ¢ 2/1, T
“ K DEL SEE AN IZATFEL ST R, ERNFEEEHEZENNE, Hb AS SN AEFHNRIE. XoEREE
FERZMENERBIRGR M #ETEN, REEESRENENERETKIEZ. I NHREERNRSUEFERE.

AN



St (SV) &M

#%

WMENINE GATK 24/ ER (snv + indel) B9 ‘&
ESLER

TSV, 1EE I REE IR NEEFIRE.

XX EAHE LR TR SV AN AR TTIER
SHONK, NEREE, ZRRGEBEEENNE,
a0 gridss # lumpy FMAI T S ERAEF, manta.
Socrates # Ay SV ELHE, MiXERME

24w ERIE, & RSV NEM ¢ lumpy, manta

BEMTEMER (SV), REFHEIA M-S

‘é‘ b k%K
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DELLY

LUMPY
o o
S

Pindal

0.00:

16 256
Call set

- High confidence only

@
‘.

Sensitivity
Hydra-Multi
o © o -] > C O «C o o B
> o N O N © o
Q Q ; ?_¢ 9 22 9 @ Q 90 @ ; ] Q 'l 9
| 3 >
| |
[ i
| g
‘ f g
2
|
i
|

- High & Low confidence

ahunan

13 1b 256 4k Bdk 16 256

Eent size

2

- | |
2 |
N | |
o | |
L) |
& |
B |
2 J L
*
0 v n
-

T T

10 100 1k 10k

vvvvvv

False Positives

10 100 1k 10k



P ZfT R (SV) &0

lumpy-ZE— & T HERAEZRAE M 2549 2 F(structure variants) IR 4, '© R IEread-pair, split-read, read-depthF1E fth 4%
WEMRFHERE TN EHNT R

zzf'ﬂé EYRBEERLREE

lumpy&-TFpaired-end readstb X 55 2 B9 = K5 BRHERTSV ¢
O ERERFONFRE
@  A—EAILERT
@ li_l‘ﬁ”;”lﬁ’ll:ti?f(split-read alignment),

RENNFRAELLERAZIER, FH20XUFHHT, MRREXKTL0X, BREFEEENSETR NRRE
ﬁ)ﬁﬂlif%'"ﬁ, REEGREX BHFAE AR BRHEA, F—BHOKEMBENKEEBRENEEES, IREREA—
XEFFRIRAEET, MEREXNXE oI FEBA/RE, SRMBHEMOE, AR PreadEARRHNEARELE
KBS, TIRER S EE

SERZEI

o sV HBMKERESE, BERE—ENEHETIR
o U ST SV TREEES
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