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DNA (BLAAZAEMER) VEAH A MRER LOEKR, 2 TFHEL P A 4 M8
A, BPARZS . BrEvh | B R A IREeE, SARAANFEA G, CAT .
To ARMFHAZMNTEBFI L P A, G, C. T X 4 ML GHHMAF. LE
MBALERARF 7135689 A, G, C. T F54 %77 K BARA reads. #TF %k,
BAVEA LI 1.3 PTIF69 T M reads FF45, SEANRIEHSHTIRERT .

=, ¥ BAF

PR RAT A7 ARSI & VT A A1 AR M AR D AR AR AR ST A TR R R 7 4K
TR Z 09 R AT 4L 37

A RAL, BAVHET T AR89 AS Ko BB BRI T4 S 5] TR &
GRCESE WL L R

= RBRE

T AL AR

AR TFHEIEA FASTQ # X, A FTHRANFLERIET I, T BR
B F A fastq K.fqe A@FF K —4T - —Fread 9.5 F; % =47, RMUFBLTH
AP X5 read B9 T, VA “+7 FFKE94T, HIR FASTQ # X F & i —
HELFH—ATRE, AEATAHGM, —BRETERETLREL;, RE—ITAMNA
read WM AR EE, T—ITREEXEE, ATHES HNFHIEFE—AN
B A o9 T 542 %, B ASCIL 2% b 6942414 5 & T



@FS2000L1C002R004000052
GGACAGTTCACCCCTCCTTAGGCAACCCGGTGGTCCCCTGCTCCTGGCAG

ITITITI=ITFITITITITITITITITNIITITITITIIIIGIIINIIINII
@FS2000L1C002R004000106
CATTAAACCCAGCACCTACCCTCAGAAATCGCCTCCCAAGCGTTTACATC

ITTITITTTTTTITIITITTITTITITIITTITTITITIITITITIIITITIIIIIIIININT
@FS2000L1C002R004000116
TTCAGCCCACACCTCTCCTCAGCCCATTACTGTGCAAAGTAGTTCCTAGA

ITTITITITTIITI?IITIITITIBITI@ETII7I@I?ITITIIBITI%ITIIIIT
@FS2000L1C002R004000133

ITTITITITTIT;OITITTITITTITITIBITITITIITIIITICITIITIITII=TAIII

BERERR:

A VA E FASTQ X, A —iTHa AR =412 8, B—NFHF RN A read
TG ERA R, ARSI ERHE. AP ARl EAK:

Q=-10*1g(p)

HF p ARAMIRAE R OOBE, HRIENXGTHEITF Q 1aARS, KE#AL
AN GG R AR )N M AR T AUR 1M 4547 9, Q20, Q30, Q40 #4A14K
EMFEIRER 1%, 0.1%, 0.01%.

T ALEAE Q30>85%, KEFTA FASIES Il F 452 50T 0.1%89 58K 5
B AR H G AR 1T 85%.

AT A BA R AT EAITTKIF VLA A4, KA ASCH &bk R 214
HAT B 2 335 XL L9 A Phred33 #= Phred64 MA+ RE &9 R E/K %

Phred33: AA ASCII A2 k& *T 47 EF 69 3 55 45, F R =185 0~40 3t 2 253 4 ASCII
1833 3] 73 AP a9 T4 “17 ~ “17: (B “SRIrsi AR E14+337 PTiF4
1B+ & 89 ASCII 25 % W 6945 %) F A KA iz s AL R 214)

Phred64: F “RERASA R ZAE+647 FTFRALN & 49 ASCII 25 & W 44 45 41
EY TS & 2P
KA 18K F e Solexat6d M BAEHEHF RO XEZALATHE

To



1 SS5SS5SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS S S S S eecseecssssossscsosnsosssssnssssssscscssossssscsscsssssssss
§0.0.6.0.0.0090000.00.6009.0.0.0969999090060090690.0.0606.0.0666 0 CUNIIIIIIIIIIP
............................... 90 5 5 0 5 PP
LLLLLLLLLLLLLLLLLLLLLL L L L L L L L L L L LLLLLLLL L e c c e e s s s s seasassosscsscscscscsscacsasssssssssssacsacasacsssss
1"#$%&" ()*+,-./0123456789: ; <=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]"_~abcdefghijklmnopgrstuvwxyz{ |}~

33 59 64 73 104 126
Oconosonnssnnssennsssnnses 2600031l ccccesns 40
=5.c0s0c0s0c0es Decoesesesesssesescsscscssccnss 40
Oconscons Desavsescssncssssssasssnsosnce 40
S - Sanger Phred+33, raw reads typically (0, 40)
X - Solexa Solexa+64, raw reads typically (-5, 40)

I - Illumina 1.3+ Phred+64, raw reads typically (0, 40)

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

R THEEREZNTE LEE 50K
1. #kFE MpERKY)
2. MKAE (RBZ2EME, @7 Q0 hHitAid 10%49 reads A A IKA &

reads)
3. Nrate CjpidA2 AR AlagaA & & ok a9 1)
FRLFFNRAERE &R XAAEANB:
DT IRAEE AR A
i 78 = clean.fq— tb 3+ = clean.bwa.sam= H P& 4% X 4% #&—
clean.bwa.bam=> % 3| 2& R HE 5= clean.bwa.sorted.bam— & 74| =

clean.bwa.snp.vcf

AR IME &R AL H —4# LAk XA FASTA, 5 FASTQ A8tk < 8,8+
frhemd AR 1815 8, A “SMEALFFRmiE “@”, tH fasta AR EH
R 742 B RE G /P13 &, J6 %8 % N fasta & .fa, B o idiz P L2 M2,

>NODE_530_length_56_cov_22 . 000000
TCTCTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTT
>NODE_531_length_56_cov_22. 000000
AATGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTT
>NODE_532_length_56_cov_22. 000000

TACTCACACACACACACACACNCACACACACACACACACACACACACACACACATT
>NODE_533_length_56_cov_22. 000000
ATTTTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTT
>NODE_534_length_56_cov_20. 000000
GGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTGTATC

E: A OST FEREAT A FIIKE L, TWRZFINNET, AHTES T
KE. BRFLREL; BRO—FTRFIVEE, BT A “>7 Fkiy
PP R RRA AR,



AR A SOAPnuke filter 3+ T LA &M & R ARSEAT o3, H AT A
e R RKGHIFEHITEIE. LT A SOAPnuke filter £ 254 :

(1247 SOAPnuke filter —help 4 41T, T &%& SOAPnuke £ % T H 5 4)
-1, --lowQual INT low quality threshold [default:5]
-q, --qualRate ~ FLOAT  low quality rate [default:0.5]
-n, --nRate FLOAT N rate threshold [default:0.05]
-f, --adapterl STR adapter sequence or list file of read1

-1, --adapter2 STR adapter sequence or list file of read2 (if PE)

-1, --fql FILE fql file(required), .gz or normal text format are both
supported(required)
-2, --1q2 FILE fq2 file(used when process PE data), format should

be same as fql file, both are gz or both are normal text

-C, --cleanFql =~ STR reads which passed QC from fql file would output
to this file

-D, --cleanFq2  STR reads which passed QC from fq2 file would output
to this file

-0, --outDir STR Output directory. Processed fq files and statistical
results would be output to here

(HFER) EARBTT T, FETFTETHRBOELALX, H T HELR
BN L G H Tk, ERARASRBRR GBS EF, $ETUAE—R=
HIR R AR R B A B AR R AT LT AL R A Ko FAR T LB &
B TR A AT A8 T ik

9., ek
> EBRFBERFR:

Windows % %: AR4E B TG E A 5 T &% 3548 2R A 49 putty
https://www. chiark. greenend. org. uk/” sgtatham/putty/latest. html



https://www.chiark.greenend.org.uk/~sgtatham/putty/latest.html

ﬁ PuTTY Configuration

Category:

—J-Session

! Logging

—- Terminal

! Keyboard
Bell
Features

—-Window

! Appearance
Behaviour
Translation

Basic options for your PuTTY session
Specify the destination you wantto connectto

HostName (or IP address) Port
[l 22

Connection type:

@ssH  (OsSerial  (OOther: | Telnet

Load. save or delete a stored session

Saved Sessions

+-Selection
..Colours
—J-Connection

Data Default Settings Load
Proxy 120.79.161.135

+-SSH Save

- Serial
Telnet
Rlogin
SUPDUP

Delete

Close window on exit
~ )
() Always (U Never

23 putty /& 4TI putty 2 AR T A, & Host Name #24 N\ [P ¥4k, Port 7% 2
i% & 422, Connection type %At SSH, Saved Sessions & HK#r A IP dik,
HERRGE, RELM Load, BPTHANEHEZTR &, £HFH L login as &
MANRHEZTKS, GESEHBMANERED, BT TR IE»ATESE.

2P geneul@iZwz9ieukladl29jthy267Z:~ - O

(® Only on clean exit

About Help Cancel

:fl geneul
2 from 116.6.99.217
]

o Alibaba Cloud Elastic Compute Service !

[geneull@i ieukla9129jthy2672 ~1$ I

(1¥410.184.150.354 171, b IP e
e A MR R, EIRA IP bk A S35 F R IF IR F R GG A KD

ssh Al 7 % @10.184.150.35

RGN ik N2 R Yo

< FileZilla TRAZXK

ITFetdE, RFTREN AT FRGHIEEH T L FileZilla Client, H %%, %

MacOS % %.: 4779F Terminal (#£:35%) , #\:

K ARG ITH FileZilla #FEfEMm T E, AFTHOEANIP i, AP 5. ¥485
BREFEHNKS ., FAME, 3501%F 22, LHBikiElE, IRl ATEMNS
B EIR S B A0k,
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1. 7 MobaXterm L8452 K5, FH AR IP A ZAZE K EH, EFH LA
P R A 36 4%
pwd

(base) [geneul@iZwz91ieukla9129jthy267Z Tom]$ pwd

/home/geneul/Tom

B, AMXIE2AER pwd AN, 2 TYATH%ZA: /home/geneul/Tom
2. Rl I/ER X

mkdir 00 ref 01 clean 02 align 03 SNPCalling 04 annotation raw_data



3. &A B RAEERY

(base) [geneul@iZwz91ieukla9129jthy267Z Tom]$ mkdir 00 ref 01 clean 02 align 03 SNPCalling 04 annotation raw_data

(base) [geneu1@12w291euk1a9129]thy2672 Tom]$ 1s
ef 0 : 1gn 03 SNPCalling 04 annotation raw data

4, ¥ L AT B FK TGN %% AE, P2 raw data B K P

mv ~/*.1q.gz ~/raw_data

LY@ecoli-ThinkCentre-M930q-N@@@:~$ mv *.fq.gz ./raw_data
LY@ecoli-ThinkCentre-MI30q-N0@o: ~$ 11

5. AT HZ B KFHA L (/home/00 ref) # N EH TAANHZEE K
00 ref F:

cd

cd 00 _ref

cp /home/00_ref/*.* ./

LY@ecoli-ThinkCentre-M930g-N0@Q: - f$ cd
LY@ecoli-ThinkCentre-M930g-N0@0:~$ cd 00_ref
LY@ecoli-ThinkCentre-M930g-N0@Q: - f$ 11

total 8

drwxr-xr-x 2 LY student 4096 108 24 16:17 ./

drwxr-xr-x 13 LY student 4096 108 24 16:17 ../
LY@ecoli-ThinkCentre-M930q-N0QQ: - cp /home/@@_ref/*.* ./
LY@ecoli-ThinkCentre-M930g-N00Q: >

total 12804

drwxr-xr-x 2 LY student 4096 ? 4
drwxr-xr-x 13 LY student 4096 : o A
-rw-r--r-- 1 LY student 2331 :28 alleles_all.vcf.gz
-rw-r--r-- 1 LY student 3143 :28 alleles_all.vcf.gz.tbi
-rw-r--r-- 1 LY student 448559 : MGI358.SNP.fa
-rw-r--r-- 1 LY student 891846 : MGI358.SNP.fa.0123
-rw-r--r-- 1 LY student 13 :28 MGI358.SNP.fa.amb
-rw-r--r-- 1 LY student 7087 : MGI358.SNP.fa.ann
-rw-r--r-- 1 LY student 5351187 : MGI358.SNP.fa.bwt.2bit.64
-rw-r--r-- 1 LY student 6243027 : MGI358.SNP.fa.bwt.8bit.32
-rw-r--r-- 1 LY student 6861 e MGI358.SNP.fa.fai
-rw-r--r-- 1 LY student 111482 : MGI358.SNP.fa.pac
-rw-r--r-- 1 LY student 4661 :28 target.358.SE50.subSNP.bed
-rw-r--r-- 1 LY student 4957 : vcf2geno_free.pl

6. EEBSMHBAETHEAUTGLLEHRBELIHENRZE T2,

cd

Is raw_data

Is 00 _ref/

LY@ecoli-ThinkCentre-M930q-No@@: ~$ cd
LY@ecoli-ThinkCentre-M930q-N0@Q:~$ 1s raw_data
test.fq.gz

LY@ecoli-ThinkCentre-M930q-Nodd: ~$ 1s 00_ref
alleles_all.vcf.gz MGI3S58.SNP.fa MGI358.SNP.fa.amb MGI358.SNP.fa.bwt.2bit.64 MGI358.SNP.fa.fai target.358.SES0.subSNP.bed
alleles_all.vcf.gz.tbi MGI358.SNP.fa.0123 MGI358.SNP.fa.ann MGI358.SNP.fa.bwt.8bit.32 MGI358.SNP.fa.pac vcf2geno_free.pl

7. AR AT 4 A T I A4 X
less ~/raw_data/test.fq.gz
HiH(E A/ T H, FH qBPTR )



@FS2000L1C002RO04000021
CGAAAACCTTTTTCCAAGGACAAATCAGAGAAAAAGTCTTTAACTCCACC
--
ITTT=CII<ITTITITITITTTITITTIHITIITIITIO<IHIIIIITI2IINIID
@FS2000L1CO002ROO4000025
ACTCTATTAGTCAACGTTCTCCAGAGAAACAGAACCAATAGCATAGATAG

+
ITITIT;ITIDITTIGITITIDIHITISITITITITIITIIIIT"ITIHITIC
@FS2000L1COO2RO04000032
TTATGTTCAGCCCTTGGATTGTCTCAGGATGTTGCAGGCGCAACTTTCAT
-+
ITTTITITTTITTITTITITTIITTITTITTITITTITITITTITITIITITTIITITIITIITIINIINIT
8. 1% Al SOAPnuke 4 M & 3% i & 1745 & HF 45 46 & AR K = K AB AT L8
/Pipeline/FIS.Traits/tools/SOAPnuke filter -1 ~/raw_data/test.fq.gz -1 10 -q 0.5 -n 0.01
-T 1 -0~/01 _clean/ -C test_clean.fq.gz

CGE%&E, WL AZRLE—AT, §F3F word X F — T84T BEIRAT L
H—ANEAI)

(base) [geneul@iZwz91eukla9129jthy267Z Tom]$ SOAPnuke filter -1 ./raw data/test.fq.gz -1 10 -q 0.5 -n 0.01 -T 1
(base) [geneul@iZwz91euklad129jthy267Z Tom]$ 1s 01 clean/

Base distributions by read position 1.txt Distribution_of Q20 Q36 bases by read position 1.txt St
Base quality value distribution by read position 1.txt Tlog te
Basic_Statistics of Sequencing Quality.txt Statistics_of Filtered Reads.txt

(base) [geneul@iZwz9ieukla9129jthy267Z Tom]$ [i

IR AT G MBI T

9. 401 clean 342 T 1& F less ¢ 4% —EFM ) HIEREFEE, KME2
Je T iU AT B F A B AR A T

less ~/01 clean/Basic_Statistics_of Sequencing Quality.txt

HH(EA T E, FH q BT Y)

Item raw reads(fql) clean reads(fqgl)

Read length 50.0 50.0

Total number of reads 473994 (100.00%) 473598 (100.00%)
Number of filtered reads 396 (0.08% -

Total number of bases 23699700 (100.00%) 23679900 (100.00%
Number of filtered bases 19800 (0.08%)

Number of base A 6753420 (28.50%) 6747827

(28.50%)
Number of base C (23.81%)
Number of base G 4954525 (20.91%) 4950542 (20.91%)
Number of base T 6347790 (26.78%) 6342695 (26.79%)
Number of base N 406 (0.00%) 0 (0.00%)

Q20 number 23171219 (97.77% 23152679 (97.77%)

Q30 number 22639917 (95.53%) 22622162 (95.53%)

5643559 (23.81% 5638836




(€ &5 $.9) i-?‘%%*"i%ﬁ??%&%ﬁ%}%?fi— linux R &% LaSi
FLRIEANER, RE xiii‘l"’]‘#é#mil;]#‘él”iiiﬁﬁﬁé, *E%E&%Eéﬁfrm%ﬁl
RIKBR, BN, TABBFHERMELLFTS, 2T XA linux R AR
REE T AREE A X )ﬁiﬂ"%%i%é‘&%ﬂ&ﬁz&%i%é@if%,
RBTRTT— I HESOE REE.

~y RBEREARMMPLER

E NN NN & EH‘%EJ\E‘EQ’J =, A RRF#— P 5 LR
FASTQC T A M= HA#ITLE, @3 BHART, AFwBAne T #
$ff~75iff%i%iﬁﬁ‘kﬁ‘lé@u&%ﬁ?ﬁvﬁi%o & R 77k A E E
https://www.jianshu.com/p/4d388cb26596

5] & B T LT FASTQC T A% %
conda install -c bioconda fastqc

(REB Lo %)

1. 1247 FastQC:
/Pipeline/FIS.Traits/tools/anaconda/bin/fastqc ~/01 clean/test clean.fq.gz

LY@ecoli-ThinkCentre-M930q-N009:~$ /Pipeline/FIS.Traits/tools/anaconda/bin/fastqc ~/01_clean/test_clean.fq.gz
Started analysis of test_clean.fq.gz
Approx complete for test_clean.fq.gz
Approx 10% complete for test_clean.fq.gz
Approx 15% complete for test_clean.fq.gz
Approx complete for test_clean.fq.gz
Approx complete for test_clean.fq.gz
Approx complete for test_clean.fq.gz
Approx 35% complete for test_clean.fq.gz
Approx 40% complete for test_clean.fq.gz
Approx 45% c ete for test_clean.fq.gz
Approx 50% cc e for test_clean.fq.gz
Approx 2 for test_clean.fq.gz
Approx ) e for test_clean.fq.gz
Approx o ete for test_clean.fq.gz
Approx comp for test_clean.fq.gz
Approx complete for test_clean.fq.gz
Approx “ 2te for te -lean.fq.gz
Approx ete for “lean.fq.gz
Approx ; ete for test_clean.fq.gz
Approx complete for test_clean.fq.gz
Analysis complete for test_clean.fq.gz

2. F#H FastQC RIELMHZE A T A fix:



i TO® Q a

|lhomelLYIO1_clean/ v |
~  Name Size (
..
7 g Base_distributions_by_read_... 3
g Base_quality_value_distributi... 20
g Basic_Statistics_of_Sequendi... 1
=
@ =| Distribution_of_Q20_Q30_ba... 1
: log 22
-
=/ Statistics_of_Filtered_Reads.txt 1
i Statistics_of_Trimming_Positi... 4
I test_clean.fqg.qz 259z
test_cdean_fastgc.html 418
gz test_dean_fastqc.zip 512

3. f#)E%5 FastQC Md= 4, FR I E A7 B & F 49 fastqe_report.html A :

fastqc_data.txt
¢ fastqc_report.html
fastqc.fo
> 3 Icons
> B Images
- summary.txt



@FastQC Report e

Summary
@ asic statist @Basic Statistics

e
@mmm Filename test_clean.fq.gz
@Mmﬂt}’m File type Conventional base calls
ngr base sequence content Encoding Sanger / Illumina 1.9
@P . i — Total Sequences 635895

Sequences flagged as poor quality @

@ L N il Sequence length 50
D sequence Length Distribution e n

@mmmig@ign Levels

@Qmp&s_em_d_s_egm

9 Adapter Content @Pper base sequence quality

Qﬁmer_Qomem = Quality scores across all bases (Sanger / lllumina 1.9 encoding)
- Thon

34

32

30
28
26
24
22
20
18
16
14
12

n

% FASTQC TR %R G, &M F 2 TAiLay AR A5 Hm B A LB R,
Ki%h A 50bp A 5] LR 69 s A B, HEh Ay A R = 1.



