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Alias

Instrument model
Date of run

Run center
Number of spots

Number of bases

quality show 10 % rows << < /0 Page = ==

READS (joined)
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Tanizawa et al., BMC Genomics, 16: 240, 2015

b

D EHF7[E]

“NE

BAILEE



. e
W2-2:ZLEEE

5 —%

[B 3 35 S (PMID: 25879859) M PubMed®(DFull

text VI FETEXER SN D, @Availability of
supporting data& UL\ DIEHZ K<Bk&HSHE . NGSHE

T —AHDDBJ Sequence Read Archive (DDBJ

22 http://www.nchi.nlm.nih.gov/pubmed/25879859

= NCBI
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Abstract -

BMC Genomics. 2015 Mar 25;16:240. doi: 10.1188/512864-015-1435-2.

Complete genome sequence and analysis of Lactobacillus hokkaidonensis
LOOC260(T), a psychrotrophic lactic acid bacterium isolated from silage.

Tanizawa Y2, Tohno M*, Kaminuma E*, Nakamura Y=, Arita M57.

+ Author information

Abstract
BACKGROUND: Lactobacillus hokkaidonensis is an obligate heterofermentative lactic acid

which is isolated from Timothy grass silage in Hokkaido, a subarctic region of Japan. This bacterium is

expected to be useful as a silage starter culture in cold regicns because of its remarka
psychrotclerance; it can grow at temperatures as low as 4°C. To elucidate its genetic

qrotnd

MiSeqT —4~ MDDRR024501% %8L) [ZER R TL K

Send to: -
Full text links

PMC Fulﬁgﬁ

Save items

-

bacterium, 7 Add to Favorites

Similar artinlos

particularly in relation to the scurce of psychrotolerance, we constructed the complet
sequence of L. hokkaidonensis LOOC280(T) using PacBio single-molecule real-time
technology.

RESULTS: The genome of LOOC2B0(T) comprises one circular chromosome (2.28 Mbp) 4
circular plasmids: pLOOC260-1 (81.6 kbp) and pLOOC250-2 (41.0 kbp). We identified dive
genetic elements, such as prophages, integrated and conjugative elements, and conjugativ
which may reflect adaptation to plant-associated niches. Comparative genome analysis als
unigue genomic features, such as genes involved in pentose assimilation and NADPH gend

(=

CONCLUSIONS: This is the first complete genome in the L. vaccinostercus group, whi
characterized, so the genomic information obtained in this study provides insight into
evolution of this group. We alse found several factors that may contribute to the abili
hokkaidonensis to grow at cold temperatures. The results of this study will facilitate fi
far the cold-tolerance mechanism of L. hokkaidonensis.

PMID: 25879859 [PubMed - in process] PMCID: PMC4377027  Free PMC Article

Availability of supportlng data

The complete genome sequence of L. hokkaidonensis LOOC260T and its
annotations were deposited at DDBJ/ENA/GenBank under accession numbers
AP014680 (chromosome), AP014681 (plasmid pLOOC260-1), and AP014682
(plasmid pLOOC260-2). All of the sequencing data were deposited in the DDBJ

1Sequence Read Archive under accession numbers DRR024500 and
} DRR024501. The phylogenetic tree and associated data matrix for in Additional

file 1: Figure S2 are available in TreeBASE database (Accession URL: http://purl.
org/phylo/treebase/phylows/study/TB2:517206).

Tanizawa et al., BMC Genomics, 16: 240, 2015
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Run Detail Mavigation

Alias DRRO24501 JSubmissionDRAQJDZ2643 A

Instrument model JStudy DRP002401

Date of Fun ¥ ExperimentDR}m?_?_lBﬁFA T mv

Run center £ >

Number of spots 2,971,210

Number of bases 1,491,597,620

READS (joined) qualityl_| show rows << < J 297131

>DRER024501.1

ATCGHNATCGAAACAGTATTTACAACGATTTGCATACTCGAARATTCAAGCTGATCAACACCGAAACCATTCCAGCCGE GGET

ARTCTAARCCACCCATTAGCTGTTATTGAAGCTTTGCAGCARCGAGTTGATGATAAAATCGACCGTTTCGGTTGATGTGEE

GAGCCATTATATTTGCATGGCCOGGCACTTCCGAAGTTATGAGCCTCCGCCATTTAT TG TT TAGTAATGGCGATGCAGACEC

TTGEAGTGECGATGAACCGTATTAAGGCCTAARACGARCGCCTCTCTOCAGTTCT TCTCOCAGTAAATAACGAATCOCGGCATC

CCCAGAAACAGAGACTGATTTAGCATTGEGCCEAACTARCGCAGCCGAAATTGACCAAGGTAGCGCCACTCCAAGCGTCT (¥

GCATCCCATTACTAARCAATAAATGGCCGAGGCTCATAACTTCGGAAGTGCCCGGECCATCCAAATATAATGGCTCCCCACH
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Study Detail Navigation

Title SubmissionDRADD2643 P ~
Study Type ExperimentDRX022185 RA
Abstract 0

DRX022186 , ~—.. 0.V
Description i
s . DRASearch Send Feedback VP Search Home P DRA Home
Center Name
FASTQ SRA
Related Study
bioproject ) ) L
Experiment Detail MNavigation

Whaole genome sequencing of Lactobacillus hokkaidonensis: SubmissionDRAQO2643EIFTP
Lactobacillus hokkaidonensis LOOC260 Study DRPO0O2401

Website policy | © DN Title

Sample DRS016698

Design Description
Organism Run DRERO54113 ASTO SRA
Library Description DRRO541 14F£&5T cRA
MName LH_LOOC260_lib1

DRRDEquEFﬂST; SRA
Strategy WG5S

DRRO54116
Source GEMOMIC — EASTQ S5RA
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FASTQ SRA

Run Detail Mavigation

Alias DRRO24501 JSubmissionDRAQJDZ2643 A

Instrument model JStudy DRP002401

Date of Fun ¥ ExperimentDR}m?_?_lBﬁFAST S_V

Run center £ >

Number of spots 2,971,210

Number of bases 1,491,597,620

READS (joined) qualityl_| show rows << < J 297131

>DRER024501.1

ATCGHNATCGAAACAGTATTTACAACGATTTGCATACTCGAARATTCAAGCTGATCAACACCGAAACCATTCCAGCCGE GGET

ARTCTAARCCACCCATTAGCTGTTATTGAAGCTTTGCAGCARCGAGTTGATGATAAAATCGACCGTTTCGGTTGATGTGEE

GAGCCATTATATTTGCATGGCCOGGCACTTCCGAAGTTATGAGCCTCCGCCATTTAT TG TT TAGTAATGGCGATGCAGACEC

TTGEAGTGECGATGAACCGTATTAAGGCCTAARACGARCGCCTCTCTOCAGTTCT TCTCOCAGTAAATAACGAATCOCGGCATC

CCCAGAAACAGAGACTGATTTAGCATTGEGCCEAACTARCGCAGCCGAAATTGACCAAGGTAGCGCCACTCCAAGCGTCT (¥

GCATCCCATTACTAARCAATAAATGGCCGAGGCTCATAACTTCGGAAGTGCCCGGECCATCCAAATATAATGGCTCCCCACH
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FTP
Submission Detail Mavigation
Alias DRAODOZ2643 Study DRPOO2401
Submission ID ExpenmentDRXDEElBSFAST; SRA
Submission Date 2014-11-07 DRX022186
Center Name NILGS FASTQ SRA
. . . Sample  DRS016698
Lab Name Animal Feeding and Management Research Division
Run DRR024501FA5T; SRA
DRR054113FA5T; SRA
DRRG54114FA5T; SRA
DRR054115FA5T; SRA
DRRG54116FA5T; SRA V)
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FASTQ SRA

Run Detail Mavigation

Alias DRRO54113 w'SubmissionDRADD2643 L FTP
DRPOOZ2401

Instrument model W/ Study

Date of run ' ExperimentDRX022185 W

Run center L 4
Number of spots 163,482
Number of bases 360,244,590

READS (joined) qualityl_| show rows << < J/ 16349

>DER054113.1

CCTAT T GTCAGCAT TTGAT T GCTAGT TCAT GG T TCTATAT TTACGTAT CACAT TCAGATATATCCCTCATCAGCTTCT
GCTACTAGTCTTGAGTCT GCCTGACT GAT TCATTGATCAT GCGTGGATTCTGAT GATACT TTATGCATTATACGAGTTAC
GTACGGCACGCATGTAGTACT GG TGCATGACCTCAT CAGCTAGCATTGAGTTAT CCTGATCCATAACTGCGATCAGTACTT
GCAGGTCATGATACCAGGTCCAT T CAGTAT TCGAT CTCTACGACT TAGCT GACAT AGCACATTGATCTTCTTCATTACAGG
CGATATCGCACTGCGTCATACGATTCACAGTCA

>DRR054113.2
TCATATACTCGGCACAATGTGTGTCGATCGTAAAGGCATGTCATTGTGTAGTAT TCTAT TCTATATGTCGAGCATCAGCE
TTCTACT GCT CAGAT GATATATTCTGACTAT TAT GETTAT GTATTTTCACGTGAACCTGCATTATGTCGTCCACGGACET
TeTACGGAT T TCTAACT GTTAGTATCGAGCAT TGATCGTCGAT GGATTGATAGT GCTTCCGTTGAGTCGTAATGATTGTT
CAGTTAGTCGATCAGTTCGTGGATCAGTGATTTTGTAGGCGAAGATTAT GAATCT TTACGATCCTTATGGCTGAGT TG
TEATCT T G TAGT G TCT G TAT T TG TAT GATCACA T GACGATACCTGATAT TTATTAT TCTCTACGCATCCATTCAG

¥ DRA Home A
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FASTQ SRA

Run Detail Mavigation

Alias DRROS4114
Instrument model w Study DRP002401

Run center £

Number of spots 163,482
Number of bases 353,390,616

READS (joined) qualityl_| show rows << < J/ 16349
*DRR054114.1
GTAGATACGTATGGETGCCAGACGCTATCATTCGAGCTGTCATGGCGTTCAGGTGETTGCATCAGCAATTAGCGTGTGTCTT
GGATTTGGAAGAGAGTTCAT TCGCTGGRAGTCTCGACGAGAGOCGECGACTCTTAT TAGTACGTCAGGACGTCGATATGATC
ACATTACGCAGTACT GAGCGATATGTT TATCACAGTCGAGTTCGTTTGATGTTATGTTGAGTAGTTATTGTAGTGCGCTT
CATTCCCTCTARCGEAT GEACAGCTATTGECT TCGEAATTTTAT G TCAGT TCCACATTTACCTAGTTTGCGAATTTTCETS

GTGTTTA

>DRER054114. 2

GTTCGAAAGCATCTCCACACACGTTACCTCTGGTCACTCCTTCGCGGTACGCCGAACCCTCTCCACAGCCACCAGARGCA
CACGTCTCGCOTAGCAAGCCCACCAGAGCGCCOCTCCCATACGCCCACAGAACGA GCCCCTACTTTCTTCTTCGGCAGTAC
CACTATCCTCTCACAGAGGACTCCTCCACCACCGCCACTGCCTCTCAAGACCCTAGTCCCCTGCGGCTCGGTCCACTCCT
AGCCCAATATCCAACGGCCTTCGCTGCTCOCCCCACACACCCTTACCATCGCCGCCACGGAACARGACCATCCTAGCCCT
GOCTGCTTCSTCOGCCCTCAACAGAACACCTCCTCCCOCACCTACGCCGCACTCC T CAGCCAGCACCACTGCARCCCCCGCC

«' SubmissionDRADD2643 = FTP

Date of run ' ExperimentDRX022185

FASTO SE
>

W

2DRASearch “4Send Feedback P Search Home VP DRA Home A
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—KN%1%163,482

2-5:DRR054115

-

= | B [ |

e(_' )| % https://trace.ddbj.nig.ac.jp/DRASearch/run?acc=DRR054115 0O ~ @ € || % DRR0O54115 - DRA Search

AR
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L DRASearch “4Send Feedback P Search Home

FASTQ SRA

Run Detail Mavigation

Alias DRRO54115 w'SubmissionDRADD2643 L FTP
DRPOOZ2401

Instrument model W/ Study

Date of run ' ExperimentDRX022185 W

Run center L 4
Number of spots 163,482
Number of bases 376,482,867

READS (joined) qualityl_| show rows << < J/ 16349

>DER054115.1

ATCGGATTAT TAGTATCGAT GOCAGT TGACATAGTCGTTGTTCTGACGTGCT TAGGGEGTCAGGGCGATCTATGAATGAAG
AGGAGATCGCATCGACAT GTCTOGGACTAGATCCGAGCAT GO TGAT TCATCGAGTCCT TG TTATATCGAACGACCETGTAG
CATATACGTAT GCCTAATATTAT TATCAGCTAATTATTGTCCCAT TATACGGTAT GTCACTCAGCCATCATTGTCATCATC
AT AT G T G TATAT T AT T AT CACCAT CTAT AT GATATACCTAGCT CTCATACGTAGATACTATGTCATTGC
ATACGTGAACGACTGATTAGCAG

>DRR054115. 2

TeTCCATACAGGTATAGTCATAGCATTTGAT TTTAGTACGACGAAGACGTGEATACGETGCATCCTGACTTTCTCGTATT
TACGTTTATATAGTTGATTTTGGATGCTGTATATGATGATCCCTCCTGACTAATATCAGCACTGCTCAGGTCCTGATATT
AAGTACTACAT GTGATGCT GTATGCACAGT TCTCTGTTAT GCGAT TATGTAGTGGATAGTCGCTTGGTTATGATATTATC
TeTGGTTCTAGT GGCATTCTTTTAT TACT TECATCCTCTCCGEAGGACGTGATTT TCTTCGTCCTCGCAGTCCATGTATAT
GAGCATAGTGCACAGGATTCGTTCTT TGACACGCTGCT TG TAGCGTGTTGAGCTCTTGATGTTTCAGCGATCCAGATTCCA

¥ DRA Home A

FASTO SE
>
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FASTQ SRA

Run Detail Mavigation

Alias DRRO54116 «/SubmissionDRAQO2643 = FTP

Instrument model w Study DRP002401

Date of run ' ExperimentDRX022 185FA5T EV

Run center £ >
Number of spots 163,482
Number of bases 532,802,277

READS (joined) qualityl_| show rows << < J/ 16349

>DER054116.1

ACTATGAGTAATGCTGCTAGGTTACGTATATCTGACCGACTCAATTTTCTCGCCGT GCTAGTTTAGTAATGATCATACATA
TeTTGEACGTGTTGAT GG TACTGACGGCT TCTGCAAGCGAGTCAT GEGATAGTGACTGTAATAGTAT TATGTTATCGGATG
GAGCACGTACGTGTGTCACGTAGATGACT TCTCCGAT CAT TATTCTCAT GCGCAGTGTGT TAGTTCTCATATAGTTGCTAC
TeCTGECTGT T TOGCACAT GCAGGAGAGTTCTCACGGECATARTCCACTATGTGGETCATGCACATCTACTCACGCGCATC
TTATTATGGTTCTGATGCCTCTTTATAARATTTTGTCA

>DRR054116. 2

CATGCTGACGTTTTCGAGGATGGGAGGACACGGAT GETTGATCGTACT GACAGTATCTTCAAGTGCATTGTTTGCAGTTC
GoTGOTGATCCATCGT AT TGAT T TTTCCACTAGATTAT TCTTAGGCAGTAGT CTCACC TCTGAT TCTAGATAGTACAG
GTCTACTAGT TGATGAAAGETCATGTGACT GAGGAT TGEAAGTAGT TCTATCT TAGAGTGTTCGTATTCGTTAGAGGTAG
GAGATGCTCCGAGTGGAT GTACTAGAATGC T CATCAGT GTACGTGTGTAT GATCT GCTATTAGTTCTCCTACTTACGCATCG
GCTCCATGAT GT AT GAA TEACCAGTCAGACTATGTTCT TAGAT TG TG TATCGACGACGGETCCACACCAGTTGCGTGTA
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Run Detail Mavigation

Alias DRROS4113 SubmissionDRADD2643 = FTP

Instrument model Study DRP002401

Date of Fun ExperimentDRX022 185@

Run center < >

Number of spots 163,482

Number of bases 360,244,590

READS (joined) qua [” ff??f?[j ] B D

>*DER054113.1 []] ;2?3’{20 ] 8 D

CCTATGCTGTCAGCATTTGATTGCTAGTTGAT, [] ] ;2?;’{2[:] ] 8 [:]
]

32 E 2, au7, 759 DREOS4 T

32 1E 2,901,836 UREUD4AT T4 tastg. bz
71339 % 3,608,046 DREUD4AT
GCTACTAGTCTTGAGTCTGCCTGACTGATTGA []]f??f?[j R [j? 33’_":{;"5;-: 4 485 185 DRRUL4A T

3. fastqg.bz?

0. fastq. bz’
6.fastq.hz?

GTACGGCACGCATGTAGTACTGGTGCATGACCr—roro o oo r Tt S R T =
GCAGGTCATGATACCAGGTCCAT T CAGTAT TCGAT CTCTACGACT TAGCT GACAT AGCACATTGATCTTCTTCATTACAGG
CGATATCGCACTGCGTCATACGATTCACAGTCA

>DRR054113.2
TCATATACTCGGCACAATGTGTGTCGATCGTAAAGGCATGTCATTGTGTAGTAT TCTAT TCTATATGTCGAGCATCAGCE
TTCTACT GCT CAGAT GATATATTCTGACTAT TAT GETTAT GTATTTTCACGTGAACCTGCATTATGTCGTCCACGGACET
TeTACGGAT T TCTAACT GTTAGTATCGAGCAT TGATCGTCGAT GGATTGATAGT GCTTCCGTTGAGTCGTAATGATTGTT
CAGTTAGTCGATCAGT TCGTGGATCAGTGAT TTTGTAGGCCARGATTAT GAATCT TTACCGATCCTTATGGCTCGAGTTGAA
et E £ TR T TCCTATCATCACATCACCATACCTCATAT T TATTATTCTCTACCCATCCATTCGAS
=

17




Sl 0 . EETALIR)EECTEHLLA, ZTTIE
> "/ /DRR054113T LT
W3_1 FAST M 9 r7,> D (1" /Documents/DRR05 @wget

L5, @77 I F A XEHMBIEELDT
File Edit View Search Terminal Help . @W.‘JD—FQWIQ:IEE—E%’G%%?I’)%)O

iu@bielinux[iu] cd ~/Documents [IZT3Z2F & ]
iu@bielinux[Documents] pwd [12:324 %]
/home/iu/Documents

iu@bielinux[Documents] mkdir DRR054113 [12:324 %% ]
iu@bielinux[Documents] cd DRR054113 [12:324 %% ]
iu@bielinux[DRRO54113] pwd [12:324 %]
/home/iu/Documents/DRR054113

iu@bielinux[DRRO54113] wget -cq ftp://ftp.ddbj.nig.ac.jp/ddbj d
atabase/dra/fastq/DRA00G2/DRA002643/DRX022185/DRR054113. fastq.bz

bl et ] St 1] o F

2

iu@bielinux[DRR054113] 1s -1 [12:324 % ]
total 2340

-rw-rw-r-- 1 1u iu 2392259 38 22 12:32 DRR054113.fastq.bz2
iu@bielinux[DRRO54113] 1s -1lh [12:334 %]
total 2.3M

-rw-rw-r-- 1 iu iu 2.3M 38 22 12:32 DRR054113.fastq.bz2
iu@bielinux[DRRO54113] | [12:334 %]

w

BAILEE

b

Ellll
ch

DEEH

i
\l
=1
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R S | DFastQGC ver. 0.11.41%. F4EIWI-2TLA—JLL
W3 2 ] F t C . fastqc2&WVSAY U R T/INREFEL TLVS, @FastQC
, -£Z . FadsS E1TL. E£H T+ ILF (" /Desktop/mac_share)|Z{RTF

File Edit View Search Terminal Help L/'CL\%)O®77/{}|,0)6E§%J\O
Jiu@bielinux[DRR054113] pwd [IZT359F & ]
i /home/iu/Documents/DRR054113
iu@bielinux[DRR054113] 1s -1 [12:354 %]
total 2340
-rw-rw-r-- 1 1iu iu 2392259 38 22 12:32 DRR054113.fastq.bz2
iu@bielinux[DRRO54113] fastqc2 -v [12:354 %]

M FastQC v0.11.4

iu@bielinux[DRR054113] fastqc2 -q DRRO54113.fastq.bz2 --outdir=
/home/iu/Desktop/mac share

iu@bielinux[DRRO54113] 1s -1 ~/Desktop/mac share [12:354 %]
total 751

-rwxrwxrwx 1 iu iu 392406 38 22 12:35

-rwxrwxrwx 1 iu iu 375781 38 22 12:35

iu@bielinux[DRRO54113] l [12:354 1 ]

HAZBEFREDEHET7[E 19



W3-3: 5RO D

2 | C:¥UsersskadotasDesktop¥share¥DRROS4112_ fastge. hemi P~

..J

|

share

¢ ' DRANS4113_fastgchtml
I DRRO54113_fastqc.2ip

OHEBEITAIWFITRFTHILT, FELVGEN T
RRAROS(Z M 1F & Windows) _E T@FastQC

RITREI7AMILZBRH LS ENTES,

|-

@FastQC Report

Basic Statistics
Per bage sequence quality

Par sequance quality scores

¥ Sequence Langth Distnbution

@.:zu:’ ca Dy

'Quemaprasented sequences

on L eyais

PR iel wollle

& ¥ Emar Contant

Produced by FastQC (version 0.114)

& DRROS4113.fastg.bz2 Fa

QBasic Statistics

Measure:
Filename
File type
Ercoding
Total Sequences
Sequences flagzed as poor aual ity
Sequence |ength
20

QPer base sequence quality

Quality scores across all bases (Sanger / Slurina 1.9 encading)

i ___T-TITITT7+

ORRO54113. fastq.bz2
Corwent ional base calls
Sanger / [llumina 1.9
415

0

923-8076

K]

i
Mar 2016
DRROG4113 fasty be2
2l
v
>

A

Lol | kol =

= LG

Tl q
PO
16 .'.'.’l.’.lbl

20




W3-3: F5RZBkD S

FastQCETHRE DR (L EFE4RBIWSE

74IL, @Q—F#(£915. QELFIE (X

@FastQC Report

Summary

@Basic Statistics

@Per hase senuence gquality

@Per senuence guality scores

@Per base sequence content

| Persequence GC content

@Per haze M content

| U lSequence | ength Distrbution

@Seu usnce Duplication | evels

L Overrepresented sequences

@Adagter Content

| lKmer Content

@Basic Statistics

Filerame

File type

Encoding

Total Sequences

Sequerces Tlageed as poor aual ity

Sequence |ength

460

@Per base sequence quality

W17. BLUEEWAIZEHY, DAHT

923-8076 bpDEE THLH_EMNHM S,

ORRO54113. fastqg.bz?

Convent ional baze cal
Sanged/ Illumina 1.9
915

0

923-8076

38

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

a0
78
78
74

|

HAZBEFREDEHET7[E

“NE
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= B @DPer base sequence quality, Z 0D K D #itEh (%2
. 4+ \ AUTARAT , QFARD AT 20ZHBZA TLIHH
W3'3 . %I:l %% EJE&) é ESM1DMD B ZE, lllumina HiSeq2000 (F4[H]

@FastQC Report

Summary

@Basic Statistics

@Per bhaze sequence guality

@Per senuence gquality scores

@Per hase sequence content

Fer sequence G0 content

@Per base M content

sequence Length Distribution

@Seq uence Duplication Levels

Overrepresented senuences

@Adagter Content

Eamer Content

DW8)OMiSeq (F6EDWA) EFIERNELS,

@Per base sequence quality

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

/

I

12345356789 400-599 1400-1589 2400-25809 3400-3599 4400-4399 3400-3599 5400-5599 7400-7599
Position in read (bp)

BAILEE

Hp

D EHF7[E]

E
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= OEED!') —KRT a2 h34000 bpdh =Y TEE
e \ DFEEDTETE> TS DI, 4000 bpA ED)—
W3'3 . %I:I %% EJIS&) é b= tzEBhnd, ZNIXQDES £

@FastQC Report

Summary

@Basic Statistics

@Per bhaze sequence guality

@Per senuence gquality scores

@Per hase sequence content

Fer sequence G0 content

@Per base M content

sequence Length Distribution

@Seq uence Duplication Levels

Overrepresented senuences

@Adagter Content

Eamer Content

4% (Sequence Length Distribution) CHEEE T= 5

@Per base sequence quality

80
75
76
74
72
70
65
66
&4
62
&0
55
56
54
52
50
45
45
44
42
40
385
36
34
32
20
25
26
24
22

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

/

L LAAR G R ELCEEREOAN )

A

13

I

12345356789 400-599 1400-1589 2400-25809 3400-3599 4400-4399 3400-3599 5400-5599 7400-7599
Position in read (bp)

BAILEE

Hp

D EHF7[E]

E
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DE2FI& 2 fa(Sequence Length

|
Distribution), @Z M & 1=\ TEE D HitiE
W3'4 : @E ﬁlj ﬁﬁ\?ﬁ 75‘[2;27;"30’2)[,\60)’6\ HEF5HL20!)—KH

@FastQC Report

Summary

@Basic Statistics

@Per base senuence guality

@Per senquence guality scores

@Per base sequence content

Per sequence G0 content

@Per hase M content

Seu usnce | ength Distribution

@Seu usnce Duplication | ewvels

Dverremresented Senusnces

@Ada ter Content

Kmer Content

a0

70

G0

a0

40

30

20

10

%00-999

HEOHEODHEEDBRELZD=5D

::- .-::Sequence Length Distribution

Distribution of sequence lengths over all sequences

Seguence Length

L 3

—
1600-1798 2400-2399 3200-3389 4000-4199 4300-4998 3600-3799 6400-659% 7200-738% 8000-8077

Sequence Length (bp)
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=
W3-5:bzip2 =2 gz

) File Edit View Search Terminal Help

Jiu@bielinux[DRR054113] pwd
‘1 /home/iu/Documents/DRRO54113
iu@bielinux[DRR054113] 1ls -1
total 2340

RRO54113.fastq.qgz
iu@bielinux[DRR054113] 1s -1
total 5000

O Dbzip27 7AWV EFZ LI=FFgzipT77MIL %
YERR . bzip2D-dIEfiEEA T3>, -clEfRELE
REZEHR OhSEHA T3y, bzip2 -defEH
%, FE3EW22-2, F6EW3IZHHY ., @bzip2
LozipD IE N IZEAL TIXE3RWI3IZHHY

-rw-rw-r-- 1 1u iu 2392259 38 22 12:32 DRR054113.fastq.bz2
iu@bielinux[DRRO54113] bzip2 -dc DRR054113.fastq.bz2 | gzip > D

[12:3854 % ]

[12:3854 % ]

-rw-rw-r-- 1 iu iu|2392259 38 22 12:32 DRR054113.fastq.bz2
-rw-rw-r-- 1 iu 1u|2720482 38 22 12:38 DRR054113.fastq.gz

iu@bielinux[DRR054113]

[12:36;&1‘

25




o ROZEIDEKIEL, RDA TN (FESEWT), D-qA T
W3-6: RECE 2 E D Ty — DR E BB TN (E5EWO-7)

File Edit View Search Terminal Help 3 = ) 12:39 {'%

iu@bielinux[DRRO54113] pwd [12:384 % ]
/home/iu/Documents/DRR054113

iu@bielinux[DRR0O54113] 1s -1 [12:384 %]
total 2340

-rw-rw-r-- 1 1u iu 2392259 38 22 12:32 DRR054113.fastq.bz2
iu@bielinux[DRR0O54113] bzip2 -dc DRR054113.fastq.bz2 | gzip > D
RRO54113.fastq.qgz

iu@bielinux[DRRO54113] 1s -1 [12:3854 %]
total 5000

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 3H 22 12:38 DRR054113.fastq.gz
iuﬁbielinux[DRR054113] R -q [12:3854 % ]
>

o Jo el Bl E

m
&

BAILEE

b

oul
ch

DEEH

“NE
b
.
=
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DA AILgzipE#HE T 74 JL(DRR054113 fastq.gz)
. @H AlEhoge3.txt,

1 = ) 12:39 %
fiu@bielinux[DRRO54113] pwd [12:3854 %% ]
/home/iu/Documents/DRR054113
iu@bielinux[DRRO54113] 1s -1 [12:384 %]
total 2340
-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113.fastq.bz2
iu@bielinux[DRR0O54113] bzip2 -dc DRR054113.fastq.bz2 | gzip > D
#RR054113.fastq.qgz
iu@bielinux[DRRO54113] 1s -1 [12:3854 %]
total 5000
-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 3H 22 12:38 DRR054113.fastq.gz

iu@bielinux[DRR054113] R -q [12:3854 % ]
in f <- "DRR054113.fastq.gz" INNT7ANBERE
L Tin fIC#& 44
out f <- "hoge3.txt" #HN T » A ILZ H BT
L Tout flc ¥ 4 » W3-6: RUBCI &0 B (8 F3 #iB = BiF

(RIS | 274 ) F o F oD | BELO E STl 2 O H| 83 ExEI R T .

pd

R -qg

in _f <- "DRR@54113.fastq.gz™ # AN T T A IBEEE L Tin_fICHH0

out £ <- "hoge3.txt" #1077 1B EIEE L Tout £ICiE
library(ShortRead) FI% T — DR i

fastq <- readFastq(in_f) #in fTIEFEL T 2 7 + L OFTAIAM

out <- table(width(fastq)) #E S O IRAEEE TS iR Fout| TR
write.table(out, out_f, sep="\t", append=F, guote=F, row.names=F, col.names=F}{
q{save="no")

HAZBEFREDEHET7[E 27



= — ®§1"”’E:E/\°’C¥ﬁo #®=|Ei;l(‘Iif—xut—:)‘av%.'jj;:‘(:~
O .0« F|ELinuxaY R ADNFBIRREIZE->TWNSZEN LMD
W3-6:aERE

File Edit View Search Terminal Help 13 =P ) 12:40 {%

JLoading required package: BiocParallel
Loading required package: Biostrings
Loading required package: S4Vectors

Loading required package: stats4

Creating a generic function for ‘nchar’ from package ‘base’ in
package ‘S4Vectors’

Loading required package: IRanges

Loading required package: XVector

Loading required package: Rsamtools

Loading required package: GenomeInfoDb
Loading required package: GenomicRanges
Loading required package: GenomicAlignments

D DD N

> fastq <- readFastq(in f) #in fTCRERELE 74
VD HIA H
> out <- table(width(fastq)) #E X~ ) ) 418 46 B AR

al s DEEREE AN CEC T,

> write.table(out, out f, se T ZTUTAF=vIIES
s=F, col.names=F)#out® R 5 7 |pvd

w
*I I m
3]

R -q
>
fh‘ > ((save="no") in_f <- "DRRO54113.fastq.gz" #ANTF A IBEIEEL Tin_fICHE i
out f ¢- “"hoge3.txt" #1077 1B EIEE L Tout £ICiE
= lU@blElanX[DRR054113] l llhr'ar*y(ShDrtRead} #IN T — 2 gt I
fastq <- readFastq(in_f) #in FTHEEL -7 74 ILDELAAA
out <- table(width(fastq)) #f S O 2D IR EAEEE TS Foid A Fout| THEY

write.table(out, out_f, sep="\t", append=F, guote=F, row.names=F, col.names=F)

q{save="no")

b

oul
ch

DEH 28
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OFEMNZHE AT74ILELTIEE L=hoge3.txt

75‘1’FE‘Z§11'CL\%> QA DSITHERHEDS
TR ERTR FastQCEITHER(W3-3) TRLMN

T:ﬁﬂ?”ﬁ@iﬁ@(923-8076 bp)EELTH S,

y

[1ZT419F %] ]

| /home/iu/Documents/DRR054113
iu@bielinux[DRR0O54113] 1s -1 [12:4154 & ]
total 5008

M-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113.#A3stq.gz

Bl - rw-rw-r-- 1 iu iu 5541 38 22 12:40 hoge3.txt
iu@bielinux[DRRO54113] head -n5 hoge3.txt 2:415 %]

1
¥
1
|
1
inux[DRRO54113] tail -n5 hoge3.txt [12:4154 %]
i ]
1
1
1
1
>~ Miu@bielinux[DRR054113] [12:4154 %]

HAZBEFREDEHET7[E 29



" D23 B 55 OHEEHEREHR, CCTRATWS
. 4 S HDIFETLUZZ-TNSHY, HIZ1E923 bpD S
W3-7: $58 R DIEEE | o—ritiotimat. LoSRI-RIRT 5.

File Edit View Search Terminal Help 13 = 4) 12:41 %

f Jiu@bielinux[DRRO54113] pwd [12:414 %% ]
@ /home/iu/Documents/DRR054113
sl 1 UGD1e1inux[DRRO54113] 1s -1 [12:414 % ]
E total 5008
-rw-rw-r-- 1 1u iu 2392259 38 22 12:32 DRR054113.fastq.bz2
z -rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113.fastq.gz
?) -rW-IwW-gdeees 1 iU iU 5541 38 22 12:40 hoge3.txt
B iu@bie [DRRO54113] head -n5 hoge3.txt [12:4154 % ]
. 923 1
951 i |
—O073 1
é 1079 |
1100 1
. Jliu@bielinux[DRRO54113] tail -n5 hoge3.txt [12:4154 %]
£ W5393 1
5411 1
—M5597 1
5850 1
Va=RVs076 1
-i-"- iu@bielinux[DRR0O54113] [12:4154 %]
BAZIBEFSEDEFHETME
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T Dhoge3.xtDIT#E792, #8')—FEAY915E ., B
W 7 _ "f‘i %g =¥] | ROEFH923-8076 bpZD T, [(FEAE DEESIRD
, 3- . \n%d)ﬁ E ity | EDOALEILAHIRLAELENSEEER (792/915)1F & Y

File Edit View Search Terminal Help i | = 4) 12:42 %

l ¥ /home/iu/Documents/DRR054113

@ iu@bielinux[DRRO54113] 1s -1 [12:415 % ]
total 5008
-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113.fastq.bz2

M-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113.fastq.gz
-rw-rw-r-- 1 iu iu 5541 38 22 12:40 hoge3.txt
iu@bielinux[DRRO54113] head -n5 hoge3.txt [12:414 % ]
923 1

ux[DRRO54113] tail -n5 hoge3.txt [12:415 % ]

wn

w

O

w
e e = ] =N = R S s

iu@bielinux[DRRO54113] wc hoge3.txt [12:414 %]
Z8 792 1584 5541 hoge3.txt
iu@bielinux[DRRO54113] |} [12:425 % ]

s 1079
é 1100
iu@bieli
T

BAILEE

b

EIIII
ch

DEEH

i
\l
=1
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5059
5062
5075
5109
5161
5213
5274
5304
5353
5393
5411
5597
5850
8076

iu@bielinux[DRR054113]

1

~

L o I e T e o R e e

iu@bielinux[DRRO54113] tail -nl7 hoge3.txt [12:4354 %% ]

4

¥

W3-4T5000 bpLl EDYJ—FEIE20BLLFZELVSHT-UED

[TTULNAD T, @EYI(ZTtail -n19 ... 1B ETHARS, DZZTIL

BEDI7INERTSE. @16')—FH5000 bpLl L= EFER

T B == o) 1243 {3}

[12:434 % ]

HAZBEFREDEHET7[E
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(1DDRR054113, @QFASTQ. @sraZ7A )L
i > N > A Ho0—K, #1.4GBHBANDT. L7
3-8: sraé‘l "7 ~H— I‘ —N\URFD (Bof=D21Y) ThHEL,

(o=
I(=>)| % https://trace.ddbj.nig.ac.jp/DRASearch/run?acc=DRRO54112 O ~ & & || 3 DRROS54113 - DRA Search {t 3¢ $03
. DRASearch Send Feedback " Search Home " DRA Home s
FASTQ SRA
Run Detail Mavigation
Alias DRROS4113 »'SubmissionDRAQO2643 = FTP
Instrument model W Study DRP002401
Date of Fun W ExperimentDRX022 IBSF;&.ET; S
Run center L 4 >
Number of spots 163,482
Number of bases 360,244,590
READS (joined) qualityl_| show rows << < J 16349

>DER054113.1

CCTAT T GTCAGCAT TTGAT T GCTAGT TCGAT GG T TCTATAT TTACGTATCACATTCGAGATATATCCGCTCATCAGCTTCT
GCTACTAGTCTTGAGTCTGCCTGACTGAT TCATTGATCAT GCGTGGATTCTGAT GATACT TTATGCATTATACGAGTTAC
GTACGGCACGCATGTAGTACT GG TGCATGACCTCAT CAGCTAGCATTGAGTTAT CCTGATCCATAACTGCGATCAGTACTT
GCAGGTCATGATACCAGGTCCAT T CAGTAT TCGAT CTCTACGACT TAGCT GACAT AGCACATTGATCTTCTTCATTACAGG

jj:;i:(::(::(::SCGTCATACGATTCAEAGTCA 01/27/2016 023441:?& 1' 418 046' 334 DRR0541 13. sra

TCATATACTCGGCACAATGTGTGTCGATCGTAAAGGCATGTCATTGTGTAGTAT TCTAT TCTATATGTCGAGCATCAGCE
TTCTACT GCT CAGAT GATATATTCTGACTAT TAT GETTAT GTATTTTCACGTGAACCTGCATTATGTCGTCCACGGACET
TeTACGGAT T TCTAACT GTTAGTATCGAGCAT TGATCGTCGAT GGATTGATAGT GCTTCCGTTGAGTCGTAATGATTGTT
CAGTTAGTCGATCAGT TCGTGGATCAGTGAT TTTGTAGGCCARGATTAT GAATCT TTACCGATCCTTATGGCTCGAGTTGAA
; AT T TCCTATCATCACATGACCATACCTGATATTTATTATTCTCTACGCATCCATTEAG

=
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" Dwest, EAAHLANBE TIL#125.

W3-8:srall O O—RK  |@orALov7 s ARERLTRD.

File Edit View Search Terminal Help 3 = 4) 15:30 {'%

iu@bielinux[DRRO54113] pwd [ 3:214 %)
/home/iu/Documents/DRR054113

iu@bielinux[DRR054113] 1ls -1 [ 3:214 %]
total 5008

-rw-rw-r-- 1 1u iu 2392259 38 22 12:32 DRR054113.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113.fastq.gz
-rw-rw-r-- 1 iu iu 5541 38 22 12:40 hoge3.txt
iu@bielinux[DRRO54113] wget -cq ftp://ftp.ddbj.nig.ac.jp/ddbj d
atabase/dra/sra/ByExp/sra/DRX/DRX022/DRX022185/DRR054113/DRR0O54
113.sra

iu@bielinux[DRR054113] 1s -1 [ 3:234 %]
total 1389824

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRRO54113.fast@.gz
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
-rw-rw-r-- 1 iu iu 5541 3H 22 12:40 hoge3.txt
iu@bielinux[DRRO54113] |} [ 3:2354 %]

TI I I E

BAILEE

b

oul
ch

DEEH

i
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=1
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= JEE T7 A A X Dozip2 EHEFASTQTI7
W3-8 ] 77,{)I/_U_4X\‘ AL, @sradZ 74 Il QIELENYREY TIERL

01/27/2016 02:325F 1% 7,397,250 DRR054113. fasta.bz?

01/77/2016 02: 32446 7901836 DRROGATTE Tasta bz? ‘

01/27/2016 0233512 3 353 646 DRROGATTE Tasta bz?

01/27/2016 0233512 1455155 DRROGATTE Tasta bz?

01/27/2016 02:342E4¢ 1.418,046.334 DRROGA113. 514

01/27/2016 02:344F4£ 1.395.142.624 DRROS4114 =14

01/27/2016 02:34%F# 1.487.687.328 DRROGA116 . =ra

01/27/2016 02:35%F#: 2.031,098,626 DRROS4116.5r4

BAILEE
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FE3@MADW24-3¢ L

3-9:1)—FZDELN -

Q“——\)l % http://trace.ddbj.nig.ac.jp/dra /faq.html#read-number-fastq 0o~ c. 2 DRA FAQ % I ’ Aok
"

7

DRA TL2HENTUS fastq DU—FEHBET—HDENELD
SLRV\DEFSTLELSH?
DRA T3 NCBI SRA Toolkit [CEEMN TS fastg-dump ZELY, BT

DATL3 2 TEFT—HTHB SRA J7-7ILMS fastqg T 71 ILEAER
LTULETY,

fastq-dump -M 25 -E --skip-technical --split-3 -W <SRA file>

e -M 25: 25 BB EDEHIDHESHB. T IAILbME 25,
o -E: U— RO, B5ULLEEDD(C 10 ML ED N BAFELRWV
e --skip-technical: technical read ZF&= biological read D&%

http://trace.ddbj.nig.ac.jp/dra/faq.htmi

Hh

o —-split-3: X7U— R TR & “EE® biological read £ZNE #read-number-fastq
1 *_1.fastq & *_2.fastq & LTHATSB. —2ULH biological I
read i"EELRVES, *.fastg ELTHNT 3. |

o -W: EBESINTLZES, left & right & clip 93
FROBHEHTU—FA T ILAVULT, BUZRTENEZTZD, — B
BI(C fastg @YU — F#(E SRA TJ7MILOZNEDEPRLIEDTUVE

9., ToIAFUT, BUZSOESNTULVR fastqg T7MILEBBIC
FUTFDIT KT fastg ZERLET.

fastg-dump -M 1 --split-3 <SRA file>

{EREE: 2013F10888; BX=3rH: 2014F656H

36



DB FhRILver. 2.5.7(20165E3A 2281 %), @70

1 TS LIFOSHIELES LICAHEINTLS, Bio-Li
4-1 : SRA ToOIKIt pZizusmttoc@es, #i-ontonine

-

M. EEE 1@%12%' @documentatmn’&ﬁ'}‘/b

i Sequence Read Archive

SRA Toolkit

For Toolkit documentation click here.
1.

e[: :_‘\_.-| f—j http://www.ncbi.nlm.nih.gov/ Traces/sra/sra.cgi?view=software O - || = Downioad © Soieware & | |
— NCB| Sitemap All databases

(oL ILET- W Toolkit Documentation XML Schema

CBI SRA Toolkit latest release (Wecember 23 2015, version 2.5.7 release) compiled binaries and mds checksums -

Cent0S Linux 64 bit architecture
Ubuntu Linux 64 bit architecture

» MacOS 64 bit architecture

+ MS Windows 64 bit architecture

Cent0S Linux 64 bit architecture
CentO5 Linux 32 bit architecture
Ubuntu Linux 64 bit architecture
Ubuntu Linux 32 bit architecture
MacOS 64 bit architecture
MacOS5 32 bit architecture

MS Windows 64 bit architecture
MS Windows 32 bit architecture

3. Latest Source Code:

+ vdb-view Windows Installer i1s a spreadsheet-like browser for viewing SRA and vdb objects - Windows only

2. NCBI Decryption Tools latest release binaries and md5 checksums -

Troce BLAST

~0-

1. NG5 Software Development Kit — November 24 2015, version 1.2.3 release
2. NCBI VDB Software Development Kit — December 23 2015, version 2.5.7 release

3. NCBI SRA Toolkit — December 23 2015, version 2.5.7 release

E i#ll:ﬁg% %KE:&\@SLEﬁ'%?@
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4-1:SRA Toolkit

-

e' | http://www.ncbi.nlm.nih.gov/Traces/sra/sra.cgi?view=toolkit_doc 0 ~ & ‘r
— NCBI

In Sequence Read Archive

LT GERN Toolkit Documentation Pl EEH (= E

Site map  All databases

Main

SRA Toolkit Documentation

SRA Toolkit Installation and Configuration Guide

Protected Data Usage Guide
Frequently Used Tools:
|fastg-dump: Convert SRA data into fastq format |

prefetch: Allows command-line downloading of 5 dbGaP, and ADSP data
sam-dump” Convert SRA data to sam format
sra-pileup: Generate pileup statistics on aligned SRA data
vdb-config: Display and modify VDB configuration information
vdb-decrypt: Decrypt non-5SRA dbGaP data ("phenotype data™)
Additional Tools:

abi-dump: Convert SRA data into ABI format (csfasta / qual)

illumina-dump: Convert SRA data into lllumina native formats (gseq, etc.)
sfi-dump: Convert SRA data to sff format

sra-stat: Generate statistics about SRA data (quality distribution, etc.}
vdb-dump: Qutput the native VDB format of SRA data.

vdb-encrypt: Ent:rypt non-SRA dbGaP data ("phenotype data™)
Q| s e, : i el g iAahihy nf Anwnlnaded SRA data

Trace BLAST

DB BIDfastg-dumpZ AT S LIE. XL{EFEHhnD
Y — L& (Frequently Used Tools) DEMIZHIET
%, fastg—dumpZF|FHL =L 3D =2, SRA
ToolkitZz AV AR—ILT HERMNIREAETHAD,
EXRKMIZIZQESEIZAVAN—IL, D)y D
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T Dwget Ttar.gz& 4 v O0—KL, QR ET DM E
W4 1 . SRA T ”( A=A ALDO TELEWL-5, W13-5, W14,
= OO It W15 #8491 LT=Isudo apt—get install /7,7 x 74|

SRA Toolkit Installation and Configuration| TSRA ToolkitD A > A—ILZE 1T PY F % EIT

Table of Contents

1. Downloading and installing the SRA Toolkit
2. Testing the Toolkit configuration

3. Configuring the Toolkit

4. Links and help documents

Contact: sra-tools@nchi.nlm nih.gov

The following guide will outline the download, installation, and configuration of the SRA Toolkit. Detailed information regarding the
usage of individual tools in the SRA Toolkit can be found on the tool-specific documentation pages.

The NCBI SRA Toolkit enables reading ("dumping”) of sequencing files from the SRA database and writing ("loading”) files into

the _sra format (Note that this is not required for submission). The Toolkit source code is provided in the form of the SRA SDK, and
may be compiled with GCC. However, pre-built software executables are available for Linux, Windows, and Mac OS X, and we highly
recommend using these pre-built executables whenever possible.

Downloading and installing the SRA Toolkit
Download the Toolkit from the SRA website

1. If you are using a web browser, the following page contains download links to the most current version of the toolkit for each of
the supported platforms: SRA Toolkit download page: //'www _ncbi_nlm.nih gov/Traces/sra/?view=software

2. If you are instead working from a command line interface, you may use FTP or wget to obtain the software from the following
directory: "//ftp-trace.ncbi.nim.nih.gov/sra/sdk/current”. Example:

wget "//ftp-trace.ncbi.nlm.nih.gov/sra/sdk/current/sratocolkit.current-centos linuxéd4.tar.gz"
Unpack the Toolkit:
1. For Linux, use tar:
tar -xzf sratoolkit.current-centos linux64.tar.gz
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H#J:sudo apt—get install /7,0 7E5 1D VI, 0r 74
DECATIEET DARIZTRYT=LY ! U5 :Tapt-cache —n
search +— 7 —/,|ITREEDF—T—FZELVYIIT
B2EVANT VTS, CETIE. DSRAZEL Y I U7 4
AT YT QLN TRz 7 £ XK. sra—toolkit,

/home/iu/Documents/DRR054113

iu@bielinux[DRR054113] apt-cache -n search SRA [ 8:165 %]

libsratom-0-0 - library for serialising LV2 atoms to/from Turtle

Mlibsratom-dev - library for serialising LV2 atoms to/from Turtle
- development files

libsratom-doc - library for serialising LV2 atoms to/from Turtle
- documentation

sra-toolkit - utilities for the NCBI Sequence Read Archive |

sra-toolkit-libs-dev - Development files for the NCBI SRA To§lki

t's libraries

sra-toolkit-libs@ - Libraries for the SRA Toolkit

iu@bielinux[DRRO54113] | [ 8:16 %]

HAZBEFREDEHET7[E
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" S | BFIF, @ Tapt-cache —n search SRAIRITHEREL
. T. ! MNLFEDsraZxELY Iz T7EEI)RANT YT S
WA4-2:apt-cache |nrcems. i, xxscthis

®) File Edit View Search Terminal Help HFEBELTHWWNDEASEEEF T 5, *7t-. @r | we |

. Jiu@bielinux[DRRO54113] pwd = —LT N St LA

| §/home/iu/Documents/DRRO54113 ZBMT ST, VIR 7 B NCET 7= 38
iu@bielinux[DRRO54113] apt-cache -n search SRA [ 8:1654 %]

libsratom-0-0 - library for serialising LV2 atoms to/from Turtle

Mlibsratom-dev - library for serialising LV2 atoms to/from Turtle
- development files

libsratom-doc - library for serialising LV2 atoms to/from Turtle
- documentation

sra-toolkit - utilities for the NCBI Sequence Read Archive

sra-toolkit-libs-dev - Development files for the NCBI SRA Toolki

t's libraries

sra-toolkit-1ibs0@ - Libraries for the SRA Toolkit

iu@bielinux[DRRO54113] apt-cache -n search SRA | wc [ 8:164# ]

6 58 418
iu@bielinux[DRR0O54113] [ 8:294 %]
BAEBEFRHEOESE7E 41



(Dl 'sudo apt—get install sra—toolkit |, root/SAJ—K
ZEMNT-ITEIAD (HEEFFEEY 1= Epass1409)

13 B 4) 20:45 %
Jiu@bielinux[DRRO54113] pwd [ 8:414 %]
/home/iu/Documents/DRR054113
iu@bielinux[DRRO54113] sudo apt-get install sra-toolkit

[sudo] password for iu:’

BAILEE

b

auh
ch

DEEH

i
\'
=
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13 =) <) 20:48

JReading state information... Done
The following packages were automatically installed and are no 1
onger required:
linux-headers-3.13.0-55 linux-headers-3.13.0-55-generic
linux-headers-3.13.0-68 linux-headers-3.13.0-68-generic
linux-headers-3.13.0-71 linux-headers-3.13.0-71-generic
linux-image-3.13.0-55-generic linux-image-3.13.0-68-generic
linux-image-3.13.0-71-generic linux-image-extra-3.13.0-55-gene
ric
linux-image-extra-3.13.0-68-generic linux-image-extra-3.13.0-7
1-generic
Use 'apt-get autoremove' to remove them.
The following extra packages will be installed:
sra-toolkit-1ibs0O
The following NEW packages will be installed: {i

o)

sra-toolkit sra-toolkit-1ibs0
0 upgraded, 2 newly installed, 0 to remove and 138 not upgrade
Need to get 2,311 kB of archives.
After this operation, 6,065 kB of additional disk space will be

(DDo you want to continue? EEIMNNDD Ty, 41 F14FH
MW f=<% 5 & L. Isudo apt—get -y install sra—toolkit |
E-yA T arEDIFTHIFIELLN (FE4EWIS-T)

£~ Jused.
== Do you want to continue? [Y/n] y

BAILEE

b

oul
ch

DEEH

Nk
b
.
=

43




DAV RL—ILET R DIKEE, 2016506 A 19HIZK
DNV=CEELT. FTHREDECDEDRATALZE
BkoONEH MDD, IN—2aVBELNMEYELY, (
EEI‘*&E%%*bo’CL\é)zomEm/\ﬁﬁ%ﬁ@ﬁ
T taPDF Cldapt-getD FIEZHIZL TS, “=Fh
Get:1 http://jp.archive.ubuntu.com/ubt &4 AR—ILLT=LMG & [Fwget TRYFEL LD

oolkit-1ibs® amd64 2.1.7a-lubuntu2 [924 kB] ] (
Get:2 http://jp.archive.ubuntu.com/ubuntu/ trusty/universe sra-t jg%ﬁ%

oolkit amd64 2.1.7a-1lubuntu2 [1,387 kB]

#Fetched 2,311 kB in 0s (5,838 kB/s)

Selecting previously unselected package sra-toolkit-1ibso0.
(Reading database ... 439956 files and directories currently ins
talled.)

Preparing to unpack .../sra-toolkit-1ibs0® 2.1.7a-1lubuntu2 amd64.
deb ...
Unpacking sra-toolkit-1ibs@ (2.1.7a-1lubuntu2) ...

Selecting previously unselected package sra-toolkit.

Preparing to unpack .../sra-toolkit 2.1.7a-lubuntu2 amd64.deb ..

Unpacking sra-toolkit (2.1.7a-1lubuntu2) ...

Setting up sra-toolkit-1ibs0 (2.1.7a-1ubuntu2) ...

Setting up sra-toolkit (2.1.7a-lubuntu2) ...

SMProcessing triggers for libc-bin (2.19-OGubuntu6.7) ...
iu@bielinux[DRRO54113] |} [ 8:484 %]
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DA A—ILYEZ (X" /Documents/DRR054113 ]
TITo7=h\. [sudo apt-get install /7,71 74 ]
TOREEE. ERMICEDEET(LYN) ETE
KUY, QA Ah— /L&, fastg-dumpZ{E AT &E,

@NRELEEICEENTLVD,
[12:31F %]
_MUsage:

fastq-dump [options] [ -A ] <accession>

fastq-dump [options] <path [path...]>
Use option --help for more information
fastg-dump : 2.1.7
iu@bielinux[DRR0O54113] where fastq-dump [12:3154 %]
/usr/bin/fastq-dump
iu@bielinux[DRR0O54113] [12:3154 %]
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o
W4-5: /NAHVE

[sudo apt—get install sra—toolkit | CHEZE
A RAM—ILSEET LIzBHEF. WA-4TRL
F=EIITNREBELEDOTRRE, TN

S2TLYVA

SRA Toolkit Installation and Configuration Guide’

Table of Contents

1. Downloading and installing the SRA Toolkit

I
Z@DSRA Toolkit Installation and
Configuration Guided M, @/\XIZE8 T

2. Testing the Toolkit configuration

HIEEESTIL, RICTLECTHELY,

3. Configuring the Toolkit

4. Links and help documents

Contact: sra-fcols@ncbi.nlm.nih.qov

The following guide will o
usage of individual tools |

The NCBI SRA Toolkit en
the _sra format (Note that
may be compiled with GC
recommend using these g

Downloading and i

Download the Toolkit from

1. Ifyou are usingaw
the supported platfo

2. Ifyou are instead w

Unpack the Toolkit:
1. For Linux, use tar:

tar -xzf sratoolkit.current-centos linuxé4.tar.gz

2. For Mac OS X, double-click on the .tar.gz file and the Archive Utility will unpack it. Alternatively, command-line tar will
also work (see Linux example, above).

3. For Windows, either use an archiving and compression utility (e.g., Winzip, 7-Zip, etc.), or simply double-click on
the zip file and drag the 'sratoolkit...' folder to the preferred install location.

directory: "//ftp-trace

wget "//ftp-tra

Unpack the Toolkit:

1. For Linux, use tar:
tar -xzf sr

MNote: For most users, the Toolkit functions (fastg-dump, sam-dump, etc.) will not be located in their PATH environmental

variable This may require providing directory information about the location of the Toolkit. See the below examples for how
‘fastq-dump’ would be called in different circumstances:

* ~/[user name]/sra-toolkit/fastg-dump
YES: The Toolkit "bin" directory has been placed in the user-specified directory "sra-toolkit"

+ . /fastg-dump
YES: The Toolkit components are the in the current working directory

* fastg—dump
NO: If the toolkit location i1s not specified in your $PATH variable, then the OS5 cannot locate the fastg-dump program,

even If it is in the current directory. NOTE: Windows users should be able to enter only "fastg-dump exe” if you have
navigated to the Toolkit "bin" directory.

HAZBEFREDEHET7[E
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" OW3-7TTHEBL T=hoge3.txt E ARk, @
. B EE il:l: (fastq-dumpRITHFIC EEZEIN DD EH<
5' 1 . 3:3 é H L \ tfl;1 i 7‘:;)?7;%1/%;2%0 @DRAMNGCEEA

File Edit View Search Terminal Help 1 ?/I:I_F‘L/T:FASTQ77’()I/0){[?§&75§3660
. Jiu@bielinux[DRRO54113] pwd < = (1) K% _
|-G )| /home/iu/Documents/DRRO54113 ChHccahesn (Y —FH1F3660/4 = 915)
iu@bielinux[DRR054113] 1s -1 [ 2:3650%&]

total 1389824

-rw-rw-r-- 1 iu iu 2392259 3H 22 12:32 DRR054113.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRRO54113.fastq.gz
J-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra

-rw-rw-r-- 1 iu iu 5541 3H 22 12:40 hoge3.txt
iu@bielinux[DRR054113] rm -f hoge3.txt [ 2:365%%]
iu@bielinux[DRRO54113] mv DRR054113.fastq.bz2 DRRO54113 DRA.fast
q.bz2

iu@bielinux[DRR054113] mv DRR054113.fastq.gz DRRO54113 DRA.fastq ‘
Oz

iu@bielinux[DRRO54113] bzip2 -dc DRR054113 DRA.fastq.bz2 | wc
3660 5490 5264936
. iu@bielinux[DRR054113] gzip -dc DRR054113 DRA.fastq.gz | wc

3660 5490 5264936
iu@bielinux[DRR054113] || [ 2:369 %]
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" A
W5-2:DRAD FIET...

(MODRADFASTQZ7A JLERLFIBRYIC
fastg-dumpZFE{TLTH S, ABIE
PacBioT —%7%5 ) Tsingle—endi% L D [&

7

TR, ERELTEQDA T AV &

G*‘ 'l % http://trace.ddbj.nig.ac.jp/dra/faq.html#read-number-fastq PL~C ‘I 2 DRA FAQ

DRA TAKRENTUS fastq DU— FERET—FDENLD
BLPRVDRBRFEMTULLSH?

DRA Tl& NCBI SRA Toolkit [CEFENTL\S fastg-dump ZEL, UTF
DATS3 > TEFT—HTHB SRA J71ILHS fastq T 71 )L EVER
LTWET,.

fastg-dump -M 25 -E --skip-technical --split-3 -W <SRA file>

o -M 25: 25 BEL LOEMDOHESEDHD. T IAILBE 25,

o -E: U—FORKR, B5ULLEEDD(C 10 U ED N BFELRV

e --skip-technical: technical read ZF&= biological read D&%
Hh

o| --split-3: XF7U—TE# & -EBO biological read #ZN%

1 *_1.fastq & *_2.fastq & LTHATSB. —2DULH biological

read "FEELRVES, *.fastg ELTHNT 3.

o -W: EBESNTLERE, left & right Z clip 93

FROEAZEHETY R DIV, BUZRTENED, — &
BI(C fastg @YU — F#(E SRA TJ7MILOZNEDEPRLIEDTUVE
9. TIAUT, BUSOENTLR fastg 7 MIILEEBIC
[ TFOIOY > RT fastg ZERLET .

fastq-dump -M 1 --split-3 <SRA file>

{ER%B: 2013F10888; BXEH: 2014F656H

DT, &F3D2DIF7AILOFRERSND

http://trace.ddbj.nig.ac.jp/dra/faq.htmi
#read-number-fastq
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" S Dfasta dampER(7, 0253 RiTihia
- TRIIDDI7AILIMER SN S,
5'2 DRAO) %J”Ef . b-:‘pai_:’;d—endU—jlz'C\ @ h¥pairM7ELN ) —

File Edit View Search Terminal Help I\“\ tb\a:t(:f;éh{\ PaCBioﬁ-“_g'tSf;
Jiu@bielinux[DRR054113] pwd AR (ZEAD A L E kB @
‘1 /home/iu/Documents/DRRO54113 PRAST TS o o
iu@bielinux[DRRO54113] 1s -1 DI7AINHT A XHQKIYRENDIEEH

total 1389816

-rw-rw-r-- 1 iu iu 2392259 3A 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
J-rw-rw-r-- 1 iu iu 1418046334 38 22 15:23 DRRO54113.sra
iu@bielinux[DRR054113] fastq-dump -M 25 -E --skip-technical --split
-3 -W ./DRR054113.sra

Written 41793 spots for ./DRRO54113.sra

Written 41793 spots total

é iu@bielinux[DRR054113] 1s -1 [ 4:485 %]
[Z

-rw-rw-r-- 1 iu iu 23673718 3H 23 16:48 DRRO54113 2.fastq
-rw-rw-r-- 1 iu iu 2392259 3F 22 12:32 DRRO54113 DRA.Tast
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastglgz
-rw-rw-r-- 1 iu iu 282463422 3H 23 16:48 DRRO54113.fastq
NesaW-rw-rw-r-- 1 iu iu 1418046334 38 22 15:23 DRR0O54113.sra
iu@bielinux[DRRO54113] | [ 4:4854 %]

total 1732152 ) ]
-rw-rw-r-- 1 1u 1u 44401670 38 23 16:48 DRR054113 l.fastq‘
ql.bz2
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] _ Paired—end7 74 L MD')—KFIDZBkH TL S, AL TR

T#RMDRR054113.753&,LV\5ID, E&HE4L->TULVT,
73/\J7°’75‘J:<1’>75‘bﬁt\h"Bi(’\illéh’CL\éJ:')T—‘

File Edit View Search Terminal Help 13 =D 4) 16:49 3%

iu@bielinux[DRR0O54113] pwd [ 4:494 %]
“§/home/iu/Documents/DRR054113
iu@bielinux[DRRO54113] 1s -1 *.fastq [ 4:4959 %]
-rw-rw-r-- 1 iu iu 44401670 38 23 16:48 DRR054113 1.fastq
-rw-rw-r-- 1 iu iu 23673718 38 23 16:48 DRR054113 2.fastq
§-rw-rw-r-- 1 iu iu 282463422 38 23 16:48 DRR054113.fastq
M0 iu@bielinux[DRRO54113] grep "@" DRR054113 1.fastq | head -n 4

K @DRRO54113.753 length=3654
@DRR054113.1452 length=2489
@DRR054113.2205 length=10147
@DRR054113.2581 length=8802
iu@bielinux[DRR0O54113] grep "@" DRR054113 2.fastq | head -n 4
@RR054113.753 length=701
@DRR054113.1452 length=2421
@DRR054113.2205 length=2389
@DRR054113.2581 length=5401
iu@bielinux[DRR0O54113] |} [ 4:495 %]
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7§@GDRRO54113.753 length=701

@DRR054113.1452 length=2421
@DRR054113.2205 length=2389
@DRR054113.2581 length=5401

@DRR054113.111 length=86
@DRR054113.227 length=11592
@DRR054113.298 length=13611
@RR054113.392 length=1346
@DRR054113.393 length=478
@DRR054113.488 length=484
@DRR054113.643 length=7134
@DRR054113.669 length=6653
@DRR054113.692 length=6385
@RR0O54113

.763 length=99
. @DRRO54113.764 length=2546
. M@DRRO54113.783 length=3282
iu@bielinux[DRRO54113] |

iu@bielinux[DRR054113] grep "@" DRR054113 2.fastq | head -n 4

iu@bielinux[DRR054113] grep "@" DRR054113.fastq | head -n 14

.733 length=1184
744 length=3232 ‘

@pairD W) —K 77 ILIZDOW T, xPID14ES D) —F
IDZERT, DIDDU) T ILE ST, 144D RI(L763E£7%E-TLY
%, @DMpairedDF5DIYTILESEIL. ELRYITEESES

s B = 4) 1651 3

[ 4:5054 %]

HAZBEFREDEHET7[E
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MDpairedD 5D 1THR1F22,532, ') —K$x(£22,532/4 = 5,633
& . @unpaired® (X5 D1T#1%144,640, ') —F %1% 144,640/4
= 36,16018, £S5 A CTEDRANSEIEA Y O—KT 5
FASTQZ74I)L D) —F#(=915@) &Y+ Z LAY, I LB

[ 35327 ®|]

| /home/iu/Documents/DRR054113
iu@bielinux[DRRO54113] 1s -1 *.fastq [ 4:525%]
-rw-rw-r-- 1 iu iu 44401670 38 23 16:48 DRR054113 1.fastq
M-rw-rw-r-- 1 iu iu 23673718 3H 23 16:48 DRR054113 2.fastq
-rw-rw-r-- 1 iu iu 282463422 38 23 16:48 DRR054113.fastq

¥iu@bielinux[DRRO54113] wc *.fastq [ 4:524 %]
22532 33798 44401670 DRR054113 1.fastq
22532 33798 23673718 DRR054113 2.fastq
144640 216960 282463422 DRR0O54113.Tastq

189704 284556 350538810 total
iu@bielinux[DRRO54113] |} [ 4:524 %]
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" A
W5-4:DRADFAQH Eh

7

G* ,.;-.‘,) % http://trace.ddbj.nig.ac.jp/dra/fag.html#read-number-fastq

P~ c\l 2 DRA FAQ

DRA TARENTILS fastq DU— FELRET—FDENLD
BLPRVDRBRFEMTULLSH?

DRA Tl& NCBI SRA Toolkit [CEFENTL\S fastg-dump ZEL, UTF
DATS3 > TEFT—HTHB SRA J71ILHS fastq T 71 )L EVER
LTWET,.

fastg-dump -M 25 -E --skip-technical --split-3 -W <SRA file>

e -M 25: 25 BB LDOEHDHESHB. T IAILBIE 25,

e -E: U—FORE, 5ULLEEDD(C 10 BLED N BFELV

e --skip-technical: technical read ZF&= biological read D&%
Hh

o —-split-3: XF7U—TE# & "EHO biological read #ZN%
1 *_1.fastqg & *_2.fastq &L THAT B, —2 LN biological
read H"EELRVMES, *.fastg &L THENT 3.

o -W: EESNTLEIRE, left & right & clip 93

FROEAZEHETY R DIV, BUZRTENED, — &
BY(C fastg DY — FE(F SRA T7MILDEZNEDEL RO TVE

9. TIAUT, BUSOENTLR fastg 7 MIILEEBIC
FUTFOIY> KT fastq ZERLET.

fastq-dump -M 1 --split-3 <SRA file>

DOZDERNBRIERMEEFHN201445F6 A
o LM EllluminaT—4Z B E(LTWVSEE
ZHRHAE. COBEMIIFABEN RT3

| DEHB) , PacBioT—RIZx LTI DA

TavEFE-S>TOANEIMNIZEDLZELT
AL &REHFERILH LV O TSEZE
EICLTEL=EAN Lo ME LGN

http://trace.ddbj.nig.ac.jp/dra/faq.htmi
#read-number-fastq

|
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" DW5-2CHERKL1=3D D fastq 77 1 L& H
. " < bR @DRADFASTQIERFIEA 5--split-3
W5-5:--Split-33RE T... 1osonmicmrsn, #26.0

- =) File Edit View Search Terminal Help 10®FASTQ77’()[/0)37*1,F&3*LT:0

b Jiu@bielinux[DRRO54113] pwd [ DT IZF & ]
a /home/iu/Documents/DRRO54113

‘ iu@bielinux[DRR054113] 1s [ 5:124 %]
E DRRO54113 1.fastq DRR054113 DRA.fastq.bz2 DRR054113.fastq
DRRO54113 2.fastq DRR054113 DRA.fastq.gz DRRO54113.sra

- iu@bielinux[DRRO54113] rm -f *.fastq [ 5:124 %]
& S iuebielinux[DRRO54113] 1s -1 [ 5:124 %]
total 1389816

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu 1iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
iu@bielinux[DRR054113] fastq-dump -M 25 -E --skip-technical -W ./DR
R054113.sra

Written 42038 spots for ./DRR054113.sra

Written 42038 spots total

iu@bielinux[DRRO54113] 1s -1 [ 5:12 %] <
total 1744120

-rw-rw-r-- 1 iu 1iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fagltq.gz
-rw-rw-r-- 1 iu iu 362806102 3H 23 17:12 DRR054113.fastq
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
iu@bielinux[DRR0O54113] [ 5:124 %% ]
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DFT#1%168,152, 1) —K%k1%168,152/4 =

42,038{8, — 5 . DRAOYTTJ L TR N

AEE(%1634821) —RK(W2-5) D T. D7
Tel I FEosa sl | THOA T IvDHBERTRIZSDTHOTq

Jiu@bielinux S L1~ A RS

DRRO54113 1.fastq DRRO54113 DRA.fastq.bz2 DRR VIV IO M2 TNODTHSS,

" A
W5-5: --split-3IR=T...

File Edit View Search Terminal Help

AW TA LG s T GaJ \\1

DRRO54113 2.fastq DRR054113 DRA.fastq.gz DRR054113.sra
iu@bielinux[DRR0O54113] rm -f *.fastq [ 5:124 %]
iu@bielinux[DRR0O54113] 1s -1 [ 5:124 %]
total 1389816

-rw-rw-r-- 1 iu iu 2392259 3A 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
iu@bielinux[DRR054113] fastqg-dump -M 25 -E --skip-technical -W ./DR

mle

v

o Je Jui d &

R054113.sra .
Written 42038 spots for ./DRR054113.sra

Written 42038 spots total

iu@bielinux[DRRO54113] 1s -1 [ 5:12 %] <
total 1744120

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 362806102 38 23 17:12 DRR054113.fastq
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra

L\

g iu@bielinux[DRR054113] wc DRR054113.fastq [ 5:124 %]
b 168152 252228 362806102 DRRO54113.fastq

: iu@bielinux[DRR054113] [ 5:1354% ]
BAEBEFRHEOESE7E
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SN DWs-SCHERLLT= fasta T 7 1 L&
= <=0 4= HIbR, @A T av BIBEEDT 7
W5-6: T 74 JLFTETT FILNCEER. 125, @10
" File Edit View Search Terminal Help 1 @FASTQj'}”(}l/O)J%ﬂEﬁ‘Zé*LT:
Jiu@bielinux[DRR054113] pwd I 3 ]

“#/home/iu/Documents/DRR0O54113

iu@bielinux[DRRO54113] 1s [ 5:144 %]
DRRO54113 DRA.fastq.bz2 DRRO54113.fastq
DRRO54113 DRA.fastq.gz DRRO54113.sra
iu@bielinux[DRRO54113] rm -f *.fastq [ 5:1
iu@bielinux[DRR0O54113] 1s -1 [ 5:144 %]
total 1389816

-rw-rw-r-- 1 iu iu 2392259 3H 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
iu@bielinux[DRR054113] fastq-dump ./DRR054113.sra [ 5:145 %]
Written 163380 spots for ./DRR054113.sra

Written 163380 spots total

iu@bielinux[DRR0O54113] 1s -1 [ 5:154 %% ]
total 2102944

-rw-rw-r-- 1 iu iu 2392259 3H 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fagliq.gz

-rw-rw-r-- 1 iu iu 730238332 3H 23 17:15 DRRO54113.fastq
-rw-rw-r-- 1 iu iu 1418046334 38 22 15:23 DRRO54113.sra
iu@bielinux[DRRO54113] |} [ 5:154 %]
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" A DF7%113.653,520, ') —K$513.653,520/4 =
i <=1 4= | 16338018, CDY—FIFRIT. O%BkD
W5-6: 7 )L N THR1T Sl o e 2o

File Edit View Search Terminal Help L&‘jj%'@hl)E_‘/O‘\J(.)j,rjl,glj_‘/ﬁ\;fﬁ[i&
/home/iu/Documents/DRR054113 S Ay YRy 7
iugbielinux[DRRO54113] s f‘g%ff igg;ﬁ 2*1%3fzg)2;JT§_o\?VZ_5)7 &J&
DRRO54113 DRA.fastq.bz2 DRRO54113.fastq et BA109,402° :
DRRO54113 DRA.fastq.gz DRR054113.sra [XEICIZE->TWWSZENR LIS,
iu@bielinux[DRR054113] rm -f *.fastq [ 5:14F %]
iu@bielinux[DRRO54113] 1s -1 [ 5:144 %]

v

DD DD IS

m
3]

total 1389816

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRRO54M13.sra
iu@bielinux[DRR054113] fastq-dump ./DRRO54113.sra [ 5:14 %]
Written 163380 spots for ./DRR054113.sra

Written 163380 spots total

iu@bielingﬁROSMB] s -1 [ 5:154 %]
total 210

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 730238332 38 23 17:15 DRR054113.fastq
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra

iu@bielinux[DRR054113] wc DRR054113.fastq [ 5:154%# ]
653520 980280 730238332 DRRO54113.fastq
el 1u@bielinux [DRRO54113] i [ 5:194 %]
BAEBEFRHEOESE7E
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iu@bielinux[DRR054113] pwd
/home/iu/Documents/DRR054113

D—gzipATLarEDI+dE. QHAT7ZALH
gzipEMESNIZIRREBICIHEDAD THEARAR A, -M 17
JoavIF 1R U LOREIDEIZH A K
ELSEKRTY , @U— (I
L\&§&HL163 3801@73031,.“? TE“O)J_—%&WL‘;
DRRO54113 DRA.fastq.bz2 DRRO54113.fastq limbiﬁ/m\——b2|p27J'7yE|/%ﬁ>U$'d’o

ELTLVE

MDRR0O54113 DRA.fastq.gz DRRO054113.sra
Jiu@bielinux[DRRO54113] rm -f *.fastq | 8
#iu@bielinux[DRRO54113] 1s -1 [ 5
total 1389816

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu 1iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
iu@bielinux[DRR054113] fastq-dump -M 1 --gzip ./DRR054113.sra
Written 163380 spots for ./DRR054113.sra

gWritten 163380 spots total

' iu@bieliﬁR@SMB] s -1 [ 5:354 %]
M total 169

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu 1iu 2720482 38 22 12:38 DRR054113 DRA.fast
-rw-rw-r-- 1 iu iu 307610739 38 23 17:35 DRR054113.fastq.gz

o -rw-rw-r-- 1 iu iu 1418046334 38 22 15:23 DRRO54113.sra
Miu@bielinux[DRRO54113] [ 5:354 %]
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= CNFTHICEA TGN 2120 ODAHAT7A
W5 8 . A jj 7 /r l/ IWB DRI/ Z T ENGENEIITLELELD, &
-8 T AV | nEsmmictasto-dumts B OISR % . %380

File Eit View Search Terminal Help JO9S LT EETALONIRDT7AILEB
fuehiel Inu DGRESALIS pwd BT RIS TRED T/ EDFECTHEL,
n a = =
DRRO54113 DRA.fastq.bz2 DRRO54113.fastq | [S®BRDIZEKRT DI/ 1ZDIFELEBIMELLELY,
.~ MDRR0O54113 DRA.fastq.gz DRR054113.sra
Jiu@bielinux[DRRO54113] rm -f *.fastq [ 5:334 %]
#iu@bielinux[DRRO54113] 1ls -1 [ 5:334%]

total 1389816

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu 1iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
iu@bielinux[DRR054113] fastq-dump -M 1 --gzip ./DRR054113.sra
Written 163380 spots for ./DRR054113.sra ‘

Written 163380 spots total

M iu@bielinux[DRRO54113] 1s -1 [ 5:354 %]
S total 1690224

-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
-rw-rw-r-- 1 iu iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
-rw-rw-r-- 1 iu iu 307610739 38 23 17:35 DRR054113.fastq.gz

o -"wW-rw-r-- 1 iu iu 1418046334 3H 22 15:23 DRR054113.sra
Miu@bielinux[DRRO54113] [ 5:354 %]
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" _EE— 163,3801) —F 5% HDRR054113 fastq.gz%
] AH1ELTFastQC (ver. 0.11.4)%E1T, W3-2
WG6-1:FastQC FES>THARERELTLELDT, BE
®) File Edit View Search Terminal Help J7A4ILIZALU N TALOR) EIZERLEN S

Jiu@bielinux[DRR054113] pwd [IZTa5 & ]
@ /home/iu/Documents/DRR054113
sl 1 U@D1e1inux[DRRO54113] 1s -1 [12:484 % ]
E total 1690224
-rw-rw-r-- 1 iu iu 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
2 -rw-rw-r-- 1 iu 1iu 2720482 38 22 12:38 DRR054113 DRA.fastq.gz
ﬁ -rw-rw-r-- 1 iu iu 307610739 38 23 17:35 DRR054113.fastq.gz
B - 'W-rw-r-- 1 iu iu 1418046334 3F 22 15:23 DRRO54113.sra
. iu@bielinux[DRR054113] fastqc2 -v [12:4854 1% ]
FastQC v0.11.4
iu@bielinux[DRR0O54113] fastqc2 -q DRRO54113.fastq.gz [12:484 ]
é iu@bielinux[DRRO54113] 1s -1 [12:494 1 ]
total 1690836
Sl -rw-rw-r-- 1 iu 1u 2392259 38 22 12:32 DRR054113 DRA.fastq.bz2
%J -rw-rw-r-- iu 1u 2720482 38 22 12:38 DRRO54113 DRA.fastq.gz
‘

1

-rw-rw-r-- 1 iu iu 296994 3H 24 12:49 DRR054113 fastqc.html
-rw-rw-r-- 1 iu iu 325042 38 24 12:49 DRR054113 fastqc.zip
-rw-rw-r-- 1 iu iu 307610739 3H 23 17:35 DRR054113.fastq.gz

VY -rw-rw-r-- 1 iu iu 1418046334 3F 22 15:23 DRRO54113.sra
iu@bielinux[DRR054113] I [12:494 & ]
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W6-2: X4 L THE

File Edit View Search Terminal Help

iu@bielinux[DRR054113] pwd
/home/iu/Documents/DRR0O541
iu@bielinux[DRR054113] 1s

-rw-rw-r-- 1 iu iu 296994

-rw-rw-r-- 1 iu iu 325042

iu@bielinux[DRRO54113] 1s

total 751

-rwxrwxrwx 1 iu iu 392406

-rwxrwxrwx 1 iu iu 375781

13

-1 *fastqc*

38 24 12:49 DRR054113 fastqc.html
38 24 12:49 DRR054113 fastqc.zip
-1 ~/Desktop/mac_share [ 1:574 %]

3R
3H

22 12:35
22 12:35

(1163,380") —K H 5% HDRR054113 fastq.gz
# A 71ELTFastQC (ver. 0.11.4)FE1TL1-
WHBRITAILERILATTIDEDNQOQEF T+
IS RIZFEET D, CNIEWI-2THERK, £
D=, AmvaI R TCHEEIAILF ZFEE
SEAMRIZ@ 163380FBMLTHALTLS

iu@bielinux[DRRO54113] mv
/DRR054113 163380 fastqc.h

DRRO54113 163380 fastqc.zi

tml

P

DRRO54113 fastqc.html ~/Desktop/mac share
iu@bielinux[DRR054113] mv DRR054113 fastqc.zip ~/Desktop/mac_share/‘

total 1359
-rwxrwxrwx 1 iu iu 296994

D D [ D \‘”@F‘g’

-rwxrwxrwx 1 iu iu 325042
-rwxrwxrwx 1 iu iu 392406
-rwxrwxrwx 1 iu iu 375781
iu@bielinux[DRR0O54113] |}

= )
s ——
-

3R

3R
3R
38

1u@b1e11nm54113] [s -U ~/Desktop/mac_share [ 1:57&]

24 13:57

24 13:57
22 12:35
22: 32535

[ 1:57F %]
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W6-3: %‘-‘%EEJE&%

= | G [ |
STA, | C:¥Users¥kadota¥Desktop¥share{ vl DIEE O
ZE - SATSUTEN EE~ » =~ O @
— - [E=EI)
& | DRR054113_163380_fastqc.html HTM 5 C:¥Users¥kadota¥Desktop¥share¥DRROS54113_163380_fastqchtml O - € || ( DRRO54113.fastq.gz Fas... AL
DRR054113_163380_fastqc.zip ZIP
% = - Thu 24 Mar 2016
2 | DRR054113_fastqc.html HTH gFastQC Report DRR(64113 fasta.2z
DRR054113_fastgc.zip ZIP
< | i ~

DRAROS(Z

Z ClEWindows) £ T
FastQCEITHRERI7MILEBLH S

HAZBEF=

A EH 7]

Summary

@ Basic Statistics

@Per hase seguence guality

@Perse uence guality scores

Fog Y
(] |Per base sequence content

@Per sequence 3C content

@Per hase M content

. =Y
' Senuence Length Distribution

@ Sequence Duplication Levels

@O\.fe rrepresentad sequances

@Ada pter Content
@ Emer Content

Produced by FastQC (version 0.11.4)

@Basic Statistics

Filename
File tvpe
Ercoding

Total Sequences

Sequences flagzzed as poor qual ity 0

Sequence |enzth

260

QPer base sequence quality

al

DRRO54113 . fastg. gz
Conwent ional base calls

Sanger / Illumina 1.9

163380

116-28874
44

Quality scores across all bases (Ev

>
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W6-3: F5RZBkDH S

DAAT7ALIL, @')—F$k1F163,380, &I
R 13116-28874 bpDEFE THLHI_ENDH M D

@FastQC Report

@Per base sequence quality

@ Per sequence guality scores

: 'Per base sequence content

@ Fer sequence G2 content

@Per base M content

: : | Sequence Length Distrbution

@ mequence Duplication Levels

@ Querrepresented sequences

@ﬂﬁdamter Content

@Basic Statistics

Filename
File twpe
Encoding

Total Sequences

Sequences T lazzed as poor qual ity 0

Sequence |ength

AL

Thu 24 Mar 2016
DRR054113 fasty.gz

DRROD4113 . fastqg. gz

Corvent ional base calls

Sanger /401 lumina 1.9

163380

116-28874
44

BAILEE

Hp

D EHF7[E]
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W6-3: F5RZBkDH S

@FastQC Report

Summary

@Basic Statistics

@Per baze sequence quality

@Per sequence guality scores

Per base seguence content

@Per sequence GC content

@Per bazse M content

Sequence Length Distribution

@Seu uence Duplication Levels

@Over’represented sequences

@Ada pter Content

@Kmer Content

@Per base sequence quality

@DPer base sequence quality, Z D XK D #itEh (%

AVT4RA7 , QFFENDAAT20EHHELLTH

AL DRANSEEAHO—KLF-915—FKM S

1 BFASTQIZ 74 JLDFastQC
LERT, BASHELGE>TWWBA I EnNHh S,

$EH (W3-3) & |

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

[

= —
=) )
—
1
5
1]

{ 7 ]
[ ]
I N
I N B
{ [ [
{ [ [ ]
{ [ [ ]
{ [ [ ]
{ [ 7 ]
I N
I B
I
I N
{ [ T
{ [ 7 ]
{ [ [ ]
{ [ 7 ]
I N
I B
I B
[ [ [ |
I B
{ [ [ ]
{ [ [ ]

{ [T

0T 1]

LT

Lo T Y iy oo

1234356789 12001998 4500-499% 7300-7999 10500-10899 14000-14489 17300-17999 21000-21495 243500-2499%9 28000-28498

Fosition in read (bp}

Hp

D EHF7[E]

E

HAZLE

R
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B B LG REREE (T5—3) HD YA UT (R

W6 4 . R—C:E_l_"‘ ] A7 %ZRTEE TS5, DTF—F 13D EEFIE, R
-4 A O78.86L7HMD T, EEDANYIBEYTRID
: Ty B = 4) 165 3

f Jiu@bielinux[DRRO54113] R -q [ 4:325 %]
§§>-mﬂmeﬁD AL —F1ISOEEDIV A VT4 A7
e 1] 20

> -10*10gl0(0.10) AL —KR1IDEEDIVA VT4« AT

[1] 10
? > -10%10gl0(0.13) AL —HIBDEEDIVA VT« RXA7

S [1] 8.860566
> (g(save="no")

i iu@bielinux[DRRO54113] |} [ 4:334 %]
==
£

axngEess Rhoads and Au, Genomics Proteomics Bioinformatics, 13: 278-289, 201

L

5

65




DEL 5 &K 53 %7 (Sequence Length Distribution),

O
W6_5 i ﬁaﬁlj Eﬁ?ﬁ LL\%nO)*;b\%L\T:&bnﬂﬁL, LAY, T HEH

QFastQC Report

Summary

@Basic Statistics

@Per base sequence guality

@Per sequence quality scores

- Per base sequence content

@Per sequence GG content

@Per base M content

: Seguence Length Distribution

@Seu uence Duplication Levels

@Overrenresented sequsnces

@Adagter Content
@Kmer Content

Sequegcge Length Distribution
Distribution of seguence lengths over all sequences

80000

70000

50000

30000

40000

30000

20000

10000

0 0-989

) —F D353 LLEAY1,000 bpRidET= &

FhpfEEDESIZHHTLNEDT=5S5, 163,380

Sequence Length

3000-3989 8000-6999 9000-9999 13000-13898  17000-1799%  21000-2198% 25000-25998
Sequence Length (bp]
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R N | ReEL. OFBRAEIER RTLORI RO

6_6 : R—C‘E'fﬁf FERE. BLUQRU—FHERIIENTED

D ty ] = ) 1958 3
@ rownames, sapply, se'tdi.f%’}ﬁ ﬁ_c&gtrﬁ tahle tannlv unian uniaue
— unlist, unsplit I
E puwd
Loading required package: flf_;ll
?) Lodding Tequired facsage: in_f “DRRO54113 . fast # M7 7 A IBERRE L Tin_fICiEA
: . . . in_f <- "DRR@54113.fastq.gz” F T 5 in_fl-¥5s
= Load]_‘ng reqUI_‘red paCKage' library(ShortRead) #J‘?v’?’ii/"@ﬁﬁc?‘}ﬂt?}
Bl Loading required package: Fath((- r‘e?dFaf.t?gin_ﬂ #E%EH%%’???%EH—
- . . . idth(fast # Gl T
. g;:atgz\g/eitgig?rlc functl Eiﬂﬁihﬁmthqﬁgiqn #%'J—F‘#E%ﬁn_i "
— 1 1 . (width(fastg) < 1008) #1000 bpAumd ) — F#EFERT
: tg:gigg ﬁ:g:ﬁ;gg gggtgg:: Eﬂﬂfﬁidthﬁzitﬂy < 1'2'2‘2)flength{width{fath}}#?Efifi‘ bpml L — F%@%N%%ﬁn—:
== Loading required package: sum(width(fastq) > 10000 #10000 bpd YUEL ) — FEERT B
WlLoading required package: sum(width(fastq) > 10008)/length(width(fastq))#166060 bpd YW EL V) — FH#HODB|SFH/T
Loading required package: | | q(save="no")
Loading required package: GenomicAlignments
% > fastq <- readFastq(in f) #IT7AINDHEPHFIAH
> range(width(fastq)) LI EORELERERZERTR
VESY [1] 116 28874
8> length(width(fastq)) #Z2 - FBZERT
o J[1] 163380
bl I

BAILEE

b

oul
ch

DEEH

i
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DF#AZIAER, (@1000 bpFkiED!)—
F#71385,134E T, QFNEIE1X52.1%

=
i
A
2
ull]|
_?r

13 == 4) 20:08 3%

Loading required package: stated

: 2 . | v We-s:RTETE
Creating a generic functio

E age ‘S4Vectors’ pud |
Loading required package: R -q
;) Loadling ‘requited, fACKAGE: in_f “DRRO54113. fast # AN 77 1 IBEEEL Tin_ I
: . . . in_f <- "DRR@54113.fastq.gz” F T 5 in_fl-¥5s
' Load]_'ng requ%‘red paCkage' library(ShortRead) #J‘?v’?’ii/"@ﬁﬁc?‘}ﬂt?}
e Loading required package: Fath((- r‘e?dFaf.t?gin_ﬂ #E%EH%%’???%EH—
- : : ) idth(fast # g R
Y onding reavired packager | [Fremiciiimts) ) haen
¥ : (width(fastg) < 1008) #1000 bpAumd ) — F#EFERT
é z ﬁ:z;g(;id;ﬁ??zgi;?;ln—» Eﬂﬂfﬁidthﬁzitﬂy < 1'2'2'2)flength{width{fath}}#?EHBE' bpml L — F%@%N%%ﬁn—:
[1] 116 28874 sum{width(fastg) > 10000 #10000 bpd YUEL ) — FEERT B
> length(width(fastq)) sum{width(fastq) > 10008)/length(width(fastq))#10000 bpL W ELW — FHDE|SFHFT
=M [1] 163380 q(save="no")
> sum(width(fastq) < 1000) #1000 bpRiBDO U — FRZER

[1] 85134
¥ =8> sum(w1dth(fastq) < 1000)/length(width(fastq) )#1000 bpEkiEDO U — F

HAZBEFREDEHET7[E 68



X

DF#AZIAER, (@10000 bpkYELY
—F#135,985E T, @F D E|E(£3.66%

= 4) 20:15 %

13 BB

r JLoading required package: Rsamtools
Loading required package: :e&ggg&gﬁgph
sl L O2ding required package: I
E Loading required package: | v
> fastq <- readFastq(in_f)| g 4
;) sy in_f "DRRO54113 . fast # M7 7 A IBERRE L Tin_fICiEA
: in <- "DRR@54113.fastq.gz ' T BF in_TlciEs
J 1] 116 28874 library(ShortRead) #J‘?v’?’ii/"@ﬁﬁc?‘}ﬂt?}
> length(width(fastq)) fastq <- readFastq(in f) $7 7 ILDFEHIA
¥ Nl[1] 163380 range (width(fastq)) HBC5| ED RIS - BRERT
. > sum(width(fastq) < 1000) length(width(fastqg)) #x ) — F#EiEfRT
- b sum(width(fastg) < 10680) #1000 bpAumd ) — F#EFERT
é [1] 85134 sum{width(fastg) < 1000)/length(width(fastqg))#1000 bpFiED ) — F# OIS EHRT
> sum(width(fastqg) < 100 sum(width(fastq) > 10000 _ #10000 bpd WL — FEIFRT e
B BT sum(width(fastq) > 10002)/length(width(fastq))#100600 bpd W EL v — FEOE|SFRT
== M[1] 0.5210797 q(save="no")

> 10000)

[1] 5985
> > sum(width(fastq)
‘—h&wﬂééiﬁ

> 10000)/length(width(fastq) )#10000 bpk D &L\

#10000 bpL DERUVU — F &
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Loading required package:
Loading required package:
> fastq <- readFastq(in f)
> range(width(fastq))

[1] 116 28874

B> length(width(fastq))

[1] 163380

> sum(width(fastq) < 1000)
~

[1] 85134

> sum(width(fastq) < 1000)
BOEESZERT

[1] 0.5210797

> sum(width(fastq)
- FROESZERTR
[1] 0.03663239
> (g(save="no")
iu@bielinux[DRRO54113] |}

JLoading required package: GenomeInfoDb

DRDIRT

13 = 4) 20:18 3F

:enamicRanaes

> 1006»

> 10000)/length(width(fastq))#10000 bpk D &L\ U

» W6-6:RTETHE
puwd
1s -1
R -q
in_f <- “"DRR@54113.fastqg.gz" #AH 77 A B ELEE L Tin_fICHEHH
library(ShortRead) #1747 — DDFLAIAR
fastq <- readFastq(in_f) #2727 A I DFEAIAR
range(width(fastqg)) #ELFEORESBETRT
length(width(fastqg)) #x ) — F#EiEfRT
sum{width(fastg) < 1000) #1000 bpAumd ) — F#EFERT
sum{width(fastg) < 1000)/length(width(fastqg))#1000 bpFiED ) — F# OIS EHRT
sum(width(fastq) > 100080 #1000 bpL WEWL) — FEFERT
sum{width(fastq) > 10008)/length(width(fastq))#10000 bpL W ELW — FHDE|SFHFT
g{save="no")

[ 8:184 %]
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W6-7: SMRTbell®

SMRTbellZ4 735" D RZ4K

(1 Tube o

S Polymerase
: CI - onL
?““ 'ﬂ ................................................................ 3 ,\’I

. Primer — 1 ©&
s poly-A tail b2

SMRTbell™ complex
.,

0:15/ 1!

Using MagBeads to load SMRTbells in the PacBio RS I

€ PacificBiosciences
e T A
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= PacBioM£&')—FIZI&. ProductivityO,
> — B 1, 20WLWFNHhDITSTNDIFond,
W6-8:1)—~MD 757 ? =

m ProductivityO (PO)
DO FILHBBRHEEBERRBEDI=H. ) —FELTHASN G =20,
ZDHDOEHIZFIBINALY,

m Productivityl (P1)

— 5 FDNAD!) —F T —2 5 LEBERS|T—4 (Read Quality=75LL E;
RQ75) THAINT=t D, ZTDEDEHIZFIHINS,

m Productivity? (P2)

POJ:DCJ:UP1H91‘O)é—C /*foJ\j(%fJ\OT"U _/\%tbfnbnﬁké;h'
Bh-o1=tM, ZDERDETIZF AINLGLY,

m —fRICFITSATADNAEEIZEST
EEMNMEWNEPODEENER. BT =FHEP2DEIEMNIEZS

BEGREICTAEPIDE|S(E. £)—FD30-40%21 5, fEHTIZfE
ZAB)—F#%. Bz [£PacBio RSINIZE . LR 1502921 ) —K D #4
30-40%& VST ET. #5-6 /12755



DIRZBHXTIEFE)—FHKICETLIER

» [FELVAY, P11E21.6%-32.6% T, P11)—FK
W6'8 : 7’{)1/9 U T/b ®§§+l;155,0391@0 [RQ =80, )—F&

=500 CYU—FDIAIILR)T BEXUVT
B TR—BEFZDODYT)—F#IZD
163,376{E TH>1=. A ANEEFNED$I1/4

H1)—1%8:150,292 x 4+)L = 601,1681#

P RQ = 80, Length = 500
TU—FRDI4LE)YT

- TETEI—rE(HT)—
~DAERL)

HJ1)—F$:163,3761d

BAILEE

“NE
b

Genome sequencing and de novo assembly

The cells of L. hokkaidonensis LOOC260T were cultured in MRS (de Man,
Rogosa, and Sharpe) broth (Difco) and were harvested in the mid-logarithmic
phase. The genomic DNA was extracted and purified using Qiagen Genomic-
tip 500/G and Qiagen Genomic DNA Buffer Set with lysozyme (Sigma) and
proteinase K (Qiagen) according to the manufacturer’s instruction. PacBio
SMRT whole-genome sequencing was performed using a PacBio RSII
sequencer with P4-C2 chemistry. Four SMRT cells were used for sequencing,
thereby yielding 163,376 adapter-trimmed reads (subreads) with an average

read length of agftely 4 kbp, which corresponded to approximately
250-fold coverage. e novo assembly was conducted using the HGAP method

based on the SMRT Analysis package 2.0, which yielded seven contigs.
Independent genome sequencing using the 250-bp paired-end Illlumina MiSeq
system generated 5,942,620 reads, which were assembled into contigs using
Platanus assembler ver 1.2 with the default settings [40]. The initial contigs

= o a7 E Tanizawa et al., BMC Genomics, 16: 240, 2015 73




W7-1:bax.h5774 Lk

PacBioD 271 LA ET — 2FHD 152

» W1i-1: PacificBiosciencesT) YouTubett 1
= Introduction to SMRT Sequencing

o Sinole Molecule Real Time Sequencing

(MDDBJ Pipelinelz7y7Aa—kKL1=
L bax.h57 71 ILEFTTDPCIZHA
vA—kLTHL, @ZZTlEDesktop
Lt ®dDshareo+)LZIZFHrO—k,
T7A4IL A X(34#92.4GBIZET %
=86, TNZYICERIEINET=5

» W2-1:PacBioT — H{EZ R L PO DRR IDFIZA RS N TL &)
= DRE.024500: Tamzawa et al.. BMC Genomics, 2015
o W2-3: DER024501 = DRPO02401 - DRX022185
o W2-4: DER024501 = DRADD2643
» W2-5: PacBioT — S1EER
= DREO054113
= DREO54114
= DEED54115
= DRR0O54116
» W2-6: SMRT Portal(PacBiotg O HGAPT L AR 77 = 7 FOD IR
= PacBio -= DevNet -= SMET Analysis
= SMRT Analvsis 23 T3, HGAPEZE{TY 27D T1T bax 377 1 )L A0 2E,

F RT3, =0T 2T -4,

= SMRT Analysis 3.00v513, BANMZ 7L A N2 — b 0708, (BLZZTOBAMZ 7 I3, =t 4

- PacBio RSIMDEHERETH B Sequel® HH 77+ [
= PacBioD 77 - IL @ EHBAIC DL TIZZES |

* W2-7: DRRO54113D bax h527 1) (FER37F IS ) | C:¥Users¥kadota¥Desktop¥share] v]"\

ml30821 0635825 42195 c100539522550000001]

ml30821 065825 42195 cl00539522550000001

ZAl

2 DRR0O54113_fastgc.html

m130821 065825 42195 c100539522550000001| Z=E ~ SATSUITEM ~ HEE ~ STAD LI AILAS — == » O @

| | m130821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5
|| m130821_065825_42195_c100539522550000001823089611241356_s1_p0.2.bax.h5
| | m130821_065825_42195_c100539522550000001823089611241356_s1_p0.3.bax.h5

HAZBEFREDEHET7[E




W7-1:bax.h5774JLEE K

FTRID DEIED BN TELMEK
SITLECTH LKLY, ESLTHRARIC
HA5ERE, QLD 7AIL L

PacBio®D 271 ILTENET — 2RO {fFE

» W1-1: PacificBiosciences™ YouTube™ -+
= Introduction to SMRT Sequencing
¢ Sinole Molecule Eeal Time Sequencing

-

m130821_065825_42195_ cl10053595225500000018230... Iﬁ

TaYYyoL. T7a/.874]1, @5 A
ADECAZEBROTRIDLTLIESLY

| ¥aUTs | A | LIE0S e
c100539522E5000000 182308961124 1356 s 1_p0 1 bax kb
74 ILOFEEE  HE 774 (hE)
rialers |z] Windows L)l 328 DLL EHE(C).
RR0541131CFEZ)
P G¥lisers¥kadota*Deskiop¥sh 611241356 s1 p0.1 bax hS (747 MB; 784,301,199 bytes)
oA 7 747 MB (7684.301,199 i 1) 611241356 s1 p0.2.bax.h5 (766 MB; §03,938,042 bytes)
UEMES - [ 2 WD S8
B
R E B 016E3B 5. 20:21:48 o | B |
B 201653 A 1., 13:05:00 _j | | C:¥Users¥kadota¥Desktop¥share] v] 4y || shareiez p|
Fot2HEE: 20162 H2EH. 20:21:48
F v SAJSUCEM HE~ SFTIAD  FLLIAIWS— =~ 0 @
B [CliE»AMERR CIRELI7{H | SEREERED). = =
A 2
f Ho LI 13— +E © -5 (=
b (07 g ot TR T i M130821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5 76 |
sTRETENENF T . mM130821_065825_42195_c100539522550000001823089611241356_s1_p0.2.bax.h5 7
M130821_065825_42195_c100539522550000001823089611241356_s1_p0.3.bax.h5 923,436 KB
L__OK | e ) AR DRR054113_fastgc.html 384 KB v
X . m ;
AXRIBEFREOESE7ME 75



7-2: 77 A—

¥6[EW14%5 %L Tpdata.nig.ac.jp
P [cAJ4>L., D3D2Dbax.h5T77/ L%
DDBJ Pipelinel= 7y 70—

RS

L .
QQ [ b C:¥Users¥kadota¥Desktop¥sharel 'l‘yl
aaEE S P B o TGS §= -
2T

.| m130821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5
|| m130821_065825_42195_c100539522550000001823089611241356_s1_p0.2.bax.h5
| m130821_065825_42195_c100539522550000001823089611241356_s1_p0.3.bax.h5

2] DRR054113_fastqc.htm

4| 1 , |

76



" I WinSCPLETOY AL DIFRAIbo -

y N share . @query 7+ /L& 125 B L1=4K B8,
W7-2: 77 B—R
[ By query - agribio@pdata.nig.ac.jp - WinSCP )

O—HLL) T—42(M) ZFILF) aO<9>E(C) twI3»(s) AF==2(0) UE—KR) ~ILF(H)

M & aEs B2 [ ik Bl ¥a1— -~ EERE FIALL v & -

& agribio@pdata.nig.ac.jp |G FHLL w32

R CIRE N HEOZ % le-B2F =lralA -~ N
» » » »

C:¥Users¥kadota¥Desktop¥share fquery

] =1 ] 2=l

L - 2016/03/25 20:22:40 || &i.]

......

[ DRRO54113_163380_fastgc.zip  2016/03/24 13:57:15
&' DRROS4113_163380_fastqc.html  2016/03/24 13:57:15
&' DRR0OS4113_fastge.html 2016/03/22 12:35:43
I'! DRRO54113_fastqc.zip 2016/03/22 12:35:43
| |m130821_065825_42195_c100... 2016/03/01 13:33:10
| |m130821_065825_42195_c100... 2016/03/01 13:07:19
| |m130821_065825_42195_c100... 2016/03/01 13:05:00

1 | 1] [ 3 1 | 1] [ 3

0B (£2418MB) .~ 0EE (£7 I7-1ILF) 0B (£0B%) ~0EE (20 I7-IL%)
8 FTP 0:02:59

HAZBEFREDEHET7[E 77



W7-2: 7v7a0—F

AQ7v7Aa—KL=L\3DDIT7(IL%E
@query 74 IILEFIZFSyF&FOY T,
7y7O—REFNLEYI(ZEB AN NS

-
By query - agribio@pdata.nig.ac.jp - WinSCP (= E e
O—-AL(L) ¥—4(M) T7-1I{F) 27>F(C) BTwz-32(5) ATZ3>(0) UE—FR) ~ILTF(H)
M & aEs B2 [ ik Bl ¥a1— -~ EERE FIALL v & -
& agribio@pdata.nig.ac.jp |G FHLL w32
WA+ (2] EE& % - B & exllval - ”
» *r » *r
C:¥lUsers¥kadota¥Deskiop¥share Jquery
28 B =t A 28 E el
4. 2016/03/25 20:22:40 || &}
[ DRRO54113_163380_fastqc.zip  2016/03/24 13:57:15 53% 7w 70— R 2. [ |
& DRRO54113_163380_fastgc.html  2016/03/24 13:57:15
£ DRRO54113_fastqc.html 2016/03/22 12:35:43
[ DRRO54113_fastqc.zip 2016/03/22 12:35:43 .
| |m130821_065825_42195_c100... W_/ -
| |m130821_065825_42195_c100... G3/01 13:07:19 ;17;{”’ ;';ti?ﬁfussszsﬁug5—‘1005395225500000015 i
m130821_065825_42195_c100... |2016/03/01 13:05:00 | [PAEMREER +|
— | —) ; e v
FENBRS: 0:00:41 #EBESRE: 0:00:47
EED- 479MB EFE 10,333KBfs EE(S) KB:
| — - EHIFR b
1 | 1] [ 3 1 | 1] [ 3
0B (£2418MBH) /0 BE (27 I71ILF) 0B (£20B%) /0EE (20 77ILF)
8 FTP 0:02:59

HAZBEFREDEHET7[E

78




7-3-O5 4>

ADA—HIDENRRT—FAEITHIA
A, . DDBJ PipelinelZ@Login

G (=2 } & https://p.ddbj.nig.ac.jp/pipeline/Login.do

L~-ac || (& DDBJ Read Annotation P... x | ' Nt 3.0 593

2. DDB

DA Dita Tiaak of fogan

DDBJ Read Annotation Pipeline

English

Japanese

l DDBJ Read Annotation Pipelineld iRt — 4 L AEEFIDHS I FRYT —RE# IR I 5 b 24 - LTH.

HARTHIERS FARELTDYAL

UserID: |agribio [

Pipeline70—Fv—F |

M ~—— DRA S1an

. = DDBJRead |\ /
[ o |7 Resee |[F=* A A, bos)
-y metadata || e Accuivn
2, ” = metadata,
:Li.U%L‘?iQ Reom, || annotation|
= metacas || Manual
Reads . | curation
metsgats |} H map ok
08 i positions | WGS/CON
=) Y
BEAES ——

Mapping ] | dtnov?

i

1
RITENRO—UJ0— =i |
LN i “ RNA-seq ” ChiP-seq |

Pipeline

Password: |eeeececse

Login

#hi'epJ -
PipelineDIDEBISTRGE. FALCLTOIA L FRLANTE
9.

1 ¥ a7abdUF1-M7N
« BFEFEFI-MTI (FAQ)

. '§; 552-:—; [l

- DEBCLSH#STV Fa—tIFIL1 - SHis
Annotation Pipeline i@

» DBCLS#HETV F1—MIFIL2 - DDBJ Read Annotation
Pipelinel; ;% de novo AssemblyEZih 2

sihaDDBJ Read

Tweets by @pipeline_info

pipeline @pipeline_info
Several jobs might have failed due to the

shutdown. Please check your job results
carefully.

&

* F1—-MITI  FTPT 27 ILE Py 0 —ELDDBI PipelineA$
3 =@

= F1—FIF)L - DDBJ PipelineTHGARETPacBig) — QP17
S ST

1 S50 -RE 2085k

A + DRA: NGSHAT 50§
» DDBJ-INSDC : P/ 7 -2 auFOR AT S 0S#

§ Citation

« Nagasaki, H. et al., “DDBJ Read Annotation Pipeiine: A
>
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7-5: & 5%

DFTP upload. @Add new files

F

L~ || (2 Selecting Query Files X

elf\%?ﬂ@ http://p.ddbj.nig.ac.jp/pipeline/MenuToUser.do?inittab=2

=)
{57 653

2. DDB]

XA Dlata Bk i Mapas

lagin 1D [agribio]
F Logout
@ Change password

ANALYSIS

Data setup

DRA Start

FTP upload

HTTF upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNF/Short
Indel)

RMNA-seq (Tag count)
ChlP-seq

JOB STATUS

stept.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP
HELF &
TUTORIAL

£ Contact Us.
DDBJ Resd Annotation

Pinsline

(Select Query Files)—p(Select Too|s)—>(5et QuerySet)—b(Set GenomeSet)—b(Set Map Options )-Q(Cunﬂnnaﬁon)-p )

Running Status

Selecting Query Files

s

FTP upload Private DRA entry

Import public

List of your uploaded files by FTP client. [Add new files]

| selectall || Clear Al

RA  Preprocessing HTTP upload

Filename

Description

Layout

Instrument model

File size

[] | QC.A trimmed fastg.gz (mare 1 files)

L.hokkaidonensis_MiSeq_denovo

paired

ILLUMINA

120.0 MB

DELETE || NEXT |

HAZBEFRE

DEFE7[E
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7-5: 28

=)

ef\’-:g” & http://p.ddbj.nig.ac.jp/pipeline/RegistQueryDeleteFiles.do

p~-c || @ DDBI Read Annotation P... x

| AR

2. DDB]

XA Dlata Bk i Mapas

ACCOUNT

login 1D [agnbio]
F] Logout
@ Change password

ANALYSIS
Data sefup
DRA Start
FTP upload
HTTP upload
DRA Import
Freprocessing Start
step-1
Preprocessing

Mapping f
de novo Assembly

step-2
Workflow

Genome (SNFShort
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

=3 Contact Us.
DDBJ Resd Annotation

Registration of fastq/fasta files "

1. Upload FASTA/FASTQ files 2. Select FASTAFASTQ files 3. Registration

Please upload query files.

To use your fasta or fasty files as pipeline query, you need to upload files to our server via FTP or HTTP.
FTP uploading works faster than HTTP uploading. Therefore we recommend using FTP rather than HTTP

By FTP (Recommended)

FTP Configuration.

Server: Port | pdata.nig.ac.jp:21
Security SSL Explicit encryption

Your Pipeling login ID/password
A e If you can't login via FTP, retry after chanaqing password.

FTF setting manual {Enalish) &7
FTP seiting manual (Japanese) &

Recommended FTP client softwares.

Windows |FFFTP & WinSCP &7
Mac 08 X | Cyberduck 7
LinuxO§ |Filefilla &7

For security our FTP server utilizes FTP over SSL protocol (FTPS).
QOther FTP client softwares can be used if they support FTPS.

NOTICE

» Uploaded files cannot be seen from other Pipeline users.

» when you connected to FTP server, there are two diractories, "query™ and "galaxy"”.

Please upload into "query” directory. If you uploaded to same level as the "query” directory, the file cannot be used in DOBJ
Pipeline.

The uploaded files will be displayed in the list below after a few minutes. (It takes 2-5 min per 1GEB)

When uploading is completed, files are transfered to Fipeline data directory from FTP server.

So files seem to be removed, but it is normal operation.

Please ensure that uploading files have appropriate file extensions.

eqg. In the case of Bzip2 files, please add the ".bz2" exfension.

Supported file type W

OEE T &R =& &
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" S OW7-2T7yFTA—RLET7CIILARZTLY
W7 5 g3 5139, QNext STEP, @E LR X TLVAIT
-J . B nIE)o—r, FE7y7o—FOPYEL

-

(=
e, . & http://p.ddbj.nig.ac.jp/pipeline/RegistQueryDeleteFiles.do L ~ ¢ || & DDBI Read Annotation P.. | ‘ I g ten
Mapping « Uploaded files cannot be seen from other Pipaline users.
stepi. * when you connected to FTP server, there are two directories, "query” and "galaxy”. ~
de novo Assembly Please upload into "query” directory. If you uploaded to same level as the "guery” directory, the file cannot be used in DDBJ
step2-All status Pipeline. ) ) ) ) ) )
* The upleaded files will be displayed in the list below after a few minutes. (It takes 2-5 min per 1GB)
HELP When uploading is completed, files are transfered to Pipeline data directory from FTP server.
So files seem to be removed, but it is normal operation.
HELF & » Please ensure that uploading files have appropriate file extensions.
TUTORIAL eg. In the case of Bzip2 files, please add the "bz2" extension.
=3 Contact Us. -
DD8J Read Annotation Supported file 3
Pipeline.
Development Team. Filetype  Extension
- fasta, .fig
Plain text fastg, faefc .
Gzip az
Bzip2 bz2
Bzip2 is recommended, because save disk space usage and transfer.
By HTTP (slower)
If you can't use FTP uploading, click "Browse and Upload” button and select FASTA/FASTQ files to be uploaded.
© Browse and Upload @ Delete Files
filename type size timestamp
) 2016-01-15
O |QcC.1.timmed.fastg.oz fasig 57.0 MB 04-19:05
[] | @C.2.trimmed fastg.gz fasig 62.9 MB 2D_15d21'15
04:18:57
[ | m130821_065825_42195_¢10053052255000000182308961 1241356_s1_p0.1 bax h5 | invalid 7843 MB | 2010052
[] | m130821_065825_42195_c100539522550000001823089611241356_s1_p0.2.bax.h5 | invalid 803.9 M| 70 5032
[ | m130821_065825_42195_c10053952255000000182308961 1241356_s1_p0.3 bax h5 | invalid 945.5 MB| 30 020
4
Go to the next page after uploading files.
MNext STEP =
v

e
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de novo Assembly
step2-All status

HELP
HELF &
TUTORIAL

£ Contact Us.
DDBJ Resd Annotation
Fipeline.
Development Team.

I(\'=_1>JI| & http://p.ddbj.nig.ac.jp/pipeline/RegistQueryDeleteFiles.do P~ || (& DDBJ Read Annotation R.. x ‘ A
[ FIF UpiEa . SETELLAd rASITRTASTW e,
HTTF upload ] ) A
DRA Impart If you are select Paired-end, please specify _ _
Preprocessing Start filename type size timestamp
step-1 (@ | Not select A~
Preprocessing ) 2016-01-
Mapping f (0 | QC.1 timmed fastq.gz fastg 5TOMB|15
de novo Assembly 04:19:05
step-2 . ) 2016-01-
Workflow () | QC_2.trimmed fastq.gz fastg 62.9 MB (1]3'18'5?
Genome (SNPIShort 2016.03-
Indel N
RNA-)seq (Tag count) () | m130821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5 | invalid T84.3 MB 32-55-1?
ChlP-seq 0.
. 2016-03- Vv
9] 5825 a5 5 5 .2.bax.h5 |invali i
JOB STATUS (_) [m130821_0865825_42195_c100539522550000001823089611241356_s1_p0.2 bax.h5 |invalid 303.9 MB 32-52-41
stepi.
Preprocessing
step1 G0 to the next page after you select a file.
Mapping MNext STEP =
stepi.
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7-6: PacBioldsingle-end

F

(< 1©

& http://p.ddbj.nig.ac.jp/pipeline/RegistQueryDeleteFiles.do LP~-c || ({2 DDBJ Read Annotation P... | ‘

ACCOUNT 1. Upload FASTAIFASTQ files 2. Select FASTAIFASTQ files 3. Registration

login 1D [agnbio]

i Logout Please specify read layout to uploaded files.
@ Change password

ANALYSIS 1. Select a read layout:

Data selup Read layout : [ Single-end

DRA Start

FTP upload 2. Select a FASTA/FASTQ

HTTP upload

DRA Import

Freprocessing Start
step-1 () | Mot select

If you are select Paired-end, please specify
filename type size

Preprocessing

Mapping / () | QC.1.trimmed.fastg.gz fasig
de novo Assembly

step-2

Workflow (O | QC.2.timmed fastq.gz fastq
Genome (SNFShort

Indef) (® ' m130821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5 invalid

RMNA-seq (Tag count) =
ChiP-seq

5825 a5 5 5 . 2.bax.h |invali
JOB STATUS (L) |m130821_065825_42195_c1005385225500000015823089611241356_s1_p0.2.bax h5 | invalid

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

=3 Contact Us.
DDBJ Resd Annotation

Go to the next page after you select a file.

2- pDE] Registration of fastq/fasta files

timestamp

2016-01-
57T.0MB (15
04:19:05

2016-01-
62.9MB |15
04:18:57

2016-03-
784 3 MB 25
08:56:17

2016-03-
803.9 MB |25
NAR341

~@

Mext STEP =

%£6[EW14-5Tldpaired-end& 5
FELI=H. PacBioDBEITDT
#JLEDsingle-end&EL THERYKRS
» @1 D& MDbax.h577 1 JLEEIR
LT.®Next STEP,

HAZBEFREDEHET7[E
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®
7-6: PacBio(:J:single-enLlE

LEZFE, QDE D EEYIE
HLUVEEEHL . @SUBMIT, @OK

F

& http://p.ddbj.nig.ac.jp/pipeline/RegistQueryDeleteFiles.do

—
L=
s

P~ || (& DDBJ Read Annotation P.. | ‘

=)

I «\7:“‘.-» a3

g Lo

2. DDBJ

= LA Data Bank i Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Freprocessing Start
step-1

Preprocessing

Mapping f

de novo Assembly

step-2

Workflow

Genome (SNFShort
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

=3 Contact Us.
DDBJ Resd Annotation

1. Upload FASTA/FASTQ files

Please specify instrument model.

SelectedFile 1 m130821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.hs
SelectedFile 2 Mot salect
Read layout Single-end

Registration of fastq/fasta files "

2. Select FASTA/FASTCQ files 3. Registration

n =

Instrument model

(Required) Study
title

[L.hokkaidonensis.PacBiol

MOTICE: After confirming your entries, push the SUBMIT button to register uploaded files.

SUBMIT

r
Web R—IhSDAwZ—%

=

&

':) Are you sure you want to submit ?

l OK

| \ oot ]

L%

HAZBEFRE

DEFE7[E

85




7-7:2D8 MDbax.h5

CAGRCICRAFEYT , 228 Dbax.h5
T71ILZE&E%T L DA new files

F

=)

er\f':_:>,|| & http://p.ddbj.nig.ac.jp/pipeline/MenuToUser.do?inittab=2

L~ || (2 Selecting Query Files

x

LA
‘ UL L8

2. DDB]J

XA Dlata Bk i Mapas

ACCOUNT

login 1D [agribio]

F Logout
@ Change password

ANALYSIS

Data setup

DRA Start

FTP upload

HTTF upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNF/Short
Indel)

RMNA-seq (Tag count)
ChlP-seq

JOB STATUS

stept.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELP &

TUTORIAL

=3 Contact Us.
£

(Select Query FilesHSelect Too|s)—><5et QuerySet)—b(Set GenomeSat)—p{Set Map Opﬁuns)-(Cunﬂnnaﬁon)-p

( Running Status |

Selecting Query Files

FTP upload Private DRA entry  Import public

List of your uploaded files by FTP client. [Add new files]

| selectall || Clear Al

Filename Description Layout Insr:.lrg
[ |m130821_065825_42195_c100539522550000001323089611241356_s1_p0.1.bax.h5 | L.hokkaidonensis.PacBio1 single  |PacBio
[ | @C.1.trimmed fastg.gz (more 1 files) L.hokkaidonensis_MiSeq_denovo |paired | ILLUMI

RA  Preprocessing HTTP upload

DELETE || NEXT |

L%

HAZBEFRE

EHHFE7E
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7-7 : ZO&DUDbaX.hS

AT ERI-FEL . @Next STEP

[ESREER )

fi=

e/RegistQuery.do P~c || {2 DDBJ Read Annotation P.. | ‘

)’\ s FoR

Lad LS

Mapplng
stepi.

de novo Assembly

« Uploaded files cannot be seen from other Pipeling users.

step2-All status Pipeline.

HELP So files seem to be remuved, but it is normal operation.

HELF & » Please ensure that uploading files have appropriate file extensions.
TUTORIAL eq. In the case of Bzip2 files, please add the "bz2" exfension.
=3 Contact Us. -

DOBJ Read Annotation Supported file 3

Pipeline.

Development Team. Filetype  Extension

fasta, .fig
Plain text fastq faetc.

Gzip az
Bzip2 bz2

Brip2 is recommended, because save disk space usage and transfer.

By HTTP (slower)

when you connected to FTP senver, there are two directories, "gquery” and "galaxy".
Please upload into "query” directory. If you uploaded to same level as the "guery” directory, the file cannot be used in DDBJ

The uploaded files will be displayed in the list below after a few minutes. (It takes 2-5 min per 1GEB)
When uploading is completed, files are transfered to Pipeline data directory from FTP server.

If you can't use FTF uploading, click "Browse and Upload” button and select FASTA/FASTQ files to be uploaded.

© Browse and Upload @ Delete Files

filename type size

QC.1.trimmed.fastq.qz

QC.2. inmmed.fastq.0z

O ojojo o

Go to the next page after uploading files.

m1305821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5

m1305821_065825_42195_c100539522550000001823089511241356_s1_p0.2.bax.h5

m1305821_065825_42195_c100539522550000001823089511241356_s1_p0.3.bax.h5

fasig

fasig

invalid

invalid

invalid

timestamp
2016-01-15
04:19:05
2016-01-15
04:18:57

2016-03-25
7343 MB 085617
2016-03-25
08:53:41
2016-03-25

945.5 MB 08:51-51

@

MNext STEP =

57.0 MB

62.9 MB

803.9 MB

&

BALEE

FREDEHFET7HE
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7-7:2D8 MDbax.h5

OLEEBIZFZEIL . @single-endIZ/E>T
WS EFHEEL T, @228 MDbax.h57
FAIVZF V9% ANT, DNext STEP

e

P~ || (& DDBJ Read Annotation P.. |

Led  Tod

‘ I =S 5y

F
e°| & http://p.ddbj.nig.ac.jp/pipeline/RegistQuery.do
2, DDB]

= LA Data Bank i Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

1. Upload FASTA/FASTQ files 2. Select FASTA/FASTQ files 3. Registration

Please specify read layout to uploaded files.

1. Select a read layout:

ANALYSIS
Data setup Read layout ;
DRA Start
FTP upload 2. Select a FASTA/FASTQ
HTTP upload
DRA Import If you are select Paired-end, please specify
Preprocessing Start filename type size
step-1 () | Not select
Preprocessing
Mapping / () | QC.1.trimmed.fastq.gz fastg
de novo Assembly
step-2 }
Workflow (O | QC.2.timmed fastq.gz fastq
Genome (SNFShort
Indel) -

RNA-seq (Tag count) () | m130821_065825_42195_c100539522550000001823089611241356_51_p0.1.bax.h& | invalid

ChiP-seq
OB STATUS (® |m130821_065825_42195_¢100538522550000001823089511241356_s1_p0.2.bax.h5 invalid

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

=3 Contact Us.
DDBJ Resd Annotation

Go to the next page after you select a file.

Registration of fastq/fasta files "

n =

timestamp

2016-01-
57T.0MB (15
04:19:05

2016-01-
62.9MB |15
04:18:57

2016-03-
7843 MB |25

08:56:17

2016-03-

803.9 MB 25 v
NR-R3-41

~@-

Mext STEP =

A

HAZBEFREDEHET7[E
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7-7:2D8 MDbax.h5

DLEIZFEE, QD E D EEYNIZE
BHRXIUEEL. BSUBMIT, @DOK,
GEZDT=HIZ. ZZ(F2IzLTLET

=REE X

Lad Lo

pP-c || (& DDBJ Read Annotation P.. | ‘ TARE

2, DDB]

= LA Data Bank i Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Freprocessing Start
step-1

Preprocessing

Mapping f

de novo Assembly

step-2

Workflow

Genome (SNFShort
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELF &
TUTORIAL

=3 Contact Us.
DDBJ Resd Annotation

F
e°| & http://p.ddbj.nig.ac.jp/pipeline/RegistQuery.do

HELP

~
Registration of fastq/fasta files
1. Upload FASTA/FASTQ files 2. Select FASTA/JFASTQ files 3. Registration

Please specify instrument model.

SelectedFile 1 m130821_065825_42195_c100539522550000001823089611241356_s1_p0.2.bax.hs
SelectedFile 2 Mot salect
Read layout Single-end

Instrument model

(Required) Study
title
MOTICE: After confirming your entries, push the SUBMIT button to register uploaded files.

[L.hokkaidonensis.PacBioZ

SUBMIT

r
Web R—IhSDAwZ—%

=

&

':) Are you sure you want to submit ?

l OK

| \ oot ]

BALBETan

DEFE7[E
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7-8:3D 8 Dbax.hb

CAERRCIZCRZAET , 3286 Dbax.hb
T71ILZE&E%T L DA new files

F

=E)

Lad Lo

el(\'%)l| & http://p.ddbj.nig.ac.jp/pipeline/MenuToUser.do?inittab=2

P~ || (22 Selecting Query Files | ‘ oS S 68

2. DDBJ

= LA Data Bank i Mapas

login 1D [agribio]

F Logout
@ Change password

ANALYSIS

Data setup

DRA Start

FTP upload

HTTF upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNF/Short
Indel)

RMNA-seq (Tag count)
ChlP-seq

JOB STATUS

stept.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELP &

TUTORIAL

=3 Contact Us.
£

Select Query Files { _Select Taools _Set QuerySet _Set GenomeSet _Set Map Options -Cunﬂnﬂaﬁon ~
L b L . L3

ACCOUNT ¢ -Running Status

Selecting Query Files

FTP upload Private DRA entry  Import public JRA  Preprocessing HTTP upload

List of your uploaded files by FTP client. [Add new files]

| selectall || Clear Al

Filename Description Layout Insr:.lrg
[ |m130821_065825_42195_c100539522550000001323089611241356_s1_p0.2.bax.h5 | L.hokkaidonensis.PacBio2 single  |PacBio
[ | m130821_065825_42195_¢100539522550000001823089611241356_s1_p0.1.bax.h5 | L.hokkaidonensis.PacBiol single |PacBio

[] |@C.1.timmed.fastg.gz (more 1 files)

L.hokkaidonensis_MiSeq_denovo |paired | ILLUMI

DELETE || NEXT |

BALBETan

EHHFE7E

20



7-8 : BO&Dd)bax.hS

AT ERI-FEL . @Next STEP

[ESREER )

fi=

e/RegistQuery.do P~c || {2 DDBJ Read Annotation P.. | ‘

)’\ s FoR

Lad LS

Mapplng
stepi.

de novo Assembly

« Uploaded files cannot be seen from other Pipeling users.

step2-All status Pipeline.

HELP So files seem to be remuved, but it is normal operation.

HELF & » Please ensure that uploading files have appropriate file extensions.
TUTORIAL eq. In the case of Bzip2 files, please add the "bz2" exfension.
=3 Contact Us. -

DOBJ Read Annotation Supported file 3

Pipeline.

Development Team. Filetype  Extension

fasta, .fig
Plain text fastq faetc.

Gzip az
Bzip2 bz2

Brip2 is recommended, because save disk space usage and transfer.

By HTTP (slower)

when you connected to FTP senver, there are two directories, "gquery” and "galaxy".
Please upload into "query” directory. If you uploaded to same level as the "guery” directory, the file cannot be used in DDBJ

The uploaded files will be displayed in the list below after a few minutes. (It takes 2-5 min per 1GEB)
When uploading is completed, files are transfered to Pipeline data directory from FTP server.

If you can't use FTF uploading, click "Browse and Upload” button and select FASTA/FASTQ files to be uploaded.

© Browse and Upload @ Delete Files

filename type size

QC.1.trimmed.fastq.qz

QC.2. inmmed.fastq.0z

O ojojo o

Go to the next page after uploading files.

m1305821_065825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5

m1305821_065825_42195_c100539522550000001823089511241356_s1_p0.2.bax.h5

m1305821_065825_42195_c100539522550000001823089511241356_s1_p0.3.bax.h5

fasig

fasig

invalid

invalid

invalid

timestamp
2016-01-15
04:19:05
2016-01-15
04:18:57

2016-03-25
7343 MB 085617
2016-03-25
08:53:41
2016-03-25

945.5 MB 08:51-51

@

MNext STEP =

57.0 MB

62.9 MB

803.9 MB

&

BALEE

FREDEHFET7HE

91




OLABIZFHEE), QT HICFH

7-8:3D 8 Dbax.hb

F
e@ﬂ@ http://p.ddbj.nig.ac.jp/pipeline/RegistQuery.do b~ || (& DDBJ Read Annotation P...

(Zz :Q_D:,,B] Registration of fastq/fasta files -

ACCOUNT 1. Upload FASTAIFASTQ files 2. Select FASTAIFASTQ files 3. Registration

login 1D [agnbio]

i Logout Please specify read layout to uploaded files. ‘
@ Change password

ANALYSIS 1. Select a read layout:

Data selup Read layout : [ Single-end

DRA Start
FTP upload 2. Select a FASTA/FASTAQ file:
HTTP upload

=E)

‘ I L)

Lad Lo

If you are select Paired-end, please specify

DRA Import " .
Preprocessing Start filename type size timestamp
04:19:05

step-1 2016-01- |
F‘repr?cessmg (O | QC.2 trimmed fastg.gz fastg §2.9MB |15

Mapping / D4:18:57
de nove Assembly 2016-03-

step-2 (O |m130821_065825_42195_¢100538522550000001823089611241356_s1_p0.1.bax h5 | invalid TE4 3MB |25
Workflow 0a8:5617

Genome (SNFShort B 2016-0:
Indel) (O |m130821_065825_42195_c100538522550000001823089611241356_s1_p0.2 bax h5 | invalid 8039 MB |25
RMNA-seq (Tag count) 08:53:41

ChiP-s2g 2016-03-
() | m130821_085825_42195 c100530522550000001823080611241356_s1_p0.3.bax.h5 |invalid 9455 MB |25
JOB STATUS 02:51:51

step1.
Preprocessing

stepi.
Mapping | Mext STEP =
step1.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

{54 Contact Us. W
DDBJ Resd Annotation

HAZBEFREDEHET7[E 92

Go to the next page after you select a file.




7-8:3D 8 Dbax.hb

Msingle-end(ZiE>TWLNAZ X FESRL
T.232HDbax.n577AILIZFTvs
#ANT. @Next STEP

F

=REE X

(16

& http://p.ddbj.nig.ac.jp/pipeline/RegistQuery.do

Jo R || (@ DDBJ Read Annotation P... | ‘ INRARLE

2. DDBJ

XA Dlata Bk i Mapas

login 1D [agnbio]
F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Freprocessing Start
step-1

Preprocessing

Mapping f

de novo Assembly

step-2

Workflow

Genome (SNFShort
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

=3 Contact Us.
DDBJ Resd Annotation

Registration of fastq/fasta files "

1. Upload FASTA/FASTQ files 2. Select FASTAFASTQ files 3. Registration

Please specify read layout to uploaded files.

1. Select a read layout:

Read layout : | Single-end W

2. Selecta FASTA/FASTQ

If you are select Paired-end, please specify
filename type size

() | QC_2.trimmed.fastq.gz fastg
() | m130821_0565825_42195_c100539522550000001823089611241356_s1_p0.1.bax.h5 | invalid
() | m130821_065825_42195_c1005395225500000015823089611241356_s1_p0.2 bax.h5 | invalid

(e | m130821_065825_42195_c100533522550000001823089611241356_s1_p0.3.bax.h5 invalid

Go to the next page after you select a file.

timestamp
04:19:05

2016-01-
62.9MB |15
04:18:57

2016-03-
7843 MB |25
0a8:5617

2016-03-
803.9 MB |25
08:53:41

2016-03-
9455 MB 25 (v
08:51:51

~@

Next STEP >

A

L%

HAZBEFRE

DEFE7[E

23



7-8:3D 8 Dbax.hb

F

DLEIZFEE, QD E D EEYNIZE
BHRXIUEEL. BSUBMIT, @DOK,
GEZDT=HI=. ZZ(F3IzLTLET

& http://p.ddbj.nig.ac.jp/pipeline/RegistQuery.do

(16

P~ || (& DDBJ Read Annotation P.. |

=REE X

T 553

Lad Lo

2. DDBJ

XA Dlata Bk i Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Freprocessing Start
step-1

Preprocessing

Mapping f

de novo Assembly

step-2

Workflow

Genome (SNFShort
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

=3 Contact Us.
DDBJ Resd Annotation

Registration of fastq/fasta files "

1. Upload FASTA/FASTQ files 2. Select FASTA/FASTQ files 3. Registration

Please specify instrument model.

SelectedFile 1 m130821_065825_42195_c100539522550000001823089611241356_s1_p0.3.bax.hs
SelectedFile 2 Mot salect
Read layout Single-end

n =

(Required) Study
title

Instrument model

[L.hokkaidonensis.PacBio3|

MOTICE: After confirming your entries, push the SUBMIT button to register uploaded files.

SUBMIT

r
Web R—IhSDAwZ—%

=

&

':) Are you sure you want to submit ?

l OK

| \ oot ]

L%

HAZBEFRE

DEFE7[E

94




7-9: B ER5T T 18

F

20163 H28HIRTE. bax.n5771 )L %
—D—DEEFLTLKILENRHY . ERIC
E1E, LG RBEEZBSN T THAOH

el:':(}l|@ http://p.ddbj.nig.ac.jp/pipeline /MenuTolser.de?inittab=2 Jo R o ” (& Selecting Que

. DDBJ

= LA Data Bk o Mapas

login 1D [agribio]

F] Logout
@ Change password

ANALYSIS

Data setup

DRA Start

FTP upload

HTTF upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNFIShort
Indel)

RMNA-seq (Tag count)
ChiP-seq

JOB STATUS

stept.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP
HELF &
TUTORIAL

£ Contact Us.
DDBJ Read Annotation

Pinsline

( Select Query Files) (:Select Tools)—b;:— Set QuerySet)—b‘C Set GenomeSet)—b;:_ Set Map Opﬁons)—)‘CConﬂnﬂaﬁon )—)

ACCOUNT "-Running Status

Selecting Query Files

FTP upload Private DRA entry  Import public DRA  Preprocessing HTTP upload

List of your uploaded files by FTP client. [Add new files]

| selectAll || Clear Al

Instrument

Filename Description Layout model

File
size

m130821_065825_42135_c100538522550000001823039611241356_s1_p0.3.bax.h5| L hokkaidonensis.PacBio3 single  |PacBio

m1305821_065825_42195_c100539522550000001323089611241356_51_p0.2.bax.h% L hokkaidonensis. PacBio2 single |PacBio

m130821_065826_42135_c100538522550000001823089611241356_s1_p0.1.bax.h5| L hokkaidonensis.PacBio1 single  |PacBio

9455
MB

803.9
MB

7843
MB

o|jo| oo

QC.1.inmmed.fastg.az (more 1 files) L.hokkaidonensis_MiSeq_denovo |paired | ILLUMINA

DELETE || NEXT |

120.0
MB

BALBETan

DEHF7[E]

. HGAPZZETTEAEITTEH YD =LY
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AOHGAPD A HELTHRAWLS3DM
bax.n577 4 JLZEERL . @QNEXT

8-1:HGAPZE1T

F

e l(\':}>I| & http://p.ddbj.nig.ac.jp/pipeline/MenuToUser.do?inittab=2

Je R/ ” (& Selecting Query Files ‘ |

.
L) e
i <o ian

g s

. DDBJ

= LA Data Bk o Mapas

lagin 1D [agribio]
F] Logout
@ Change password

ANALYSIS

Data setup

DRA Start

FTP upload

HTTF upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNFIShort
Indel)

RMNA-seq (Tag count)
ChiP-seq

JOB STATUS

stept.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP
HELF &
TUTORIAL

£ Contact Us.
DDBJ Read Annotation

Pinsline

(Select Query Fi iles) ( Select Tools)—}{ﬁet QuerySetH Set GenomeSet)—}{Set Map Opﬁons)—){Conﬂmaﬁon)—)
f’-Running Status |

Selecting Query Files

FTP upload Private DRA entry  Import public DRA  Preprocessing HTTP upload

List of your uploaded files by FTP client. [Add new files]

| selectAll || Clear Al

Instrument  File

Filename Description Layout

~

model size

K«

[«

m130821_065826_42195_c100539522550000001823089611241355_s1_p0.3.bax.h5 L. hokkaidonensis.PacBio3 single |PacBio

m1305821_065825_42195_c100539522550000001823059611241356_51_p0.2.bax.h5 L hokkaidonensis.PacBio2 single | PacBio

m130821_065825_42195_c100538522550000001823089611241356_s1_p0.1.bax.h5 L hokkaidonensis.PacBio1 single |PacBio

945.5
MB

803.9
MB

7843
MB

a

QC.1.trimmed.fastg.gz (more 1 files)

DELETE NEXT

L.hokkaidonensis_MiSeq_denovo |paired | ILLUMINA

120.0
MB

L%
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O T&BIZ#E). @de novo

F ™
—_

elﬁ} & http://p.ddbj.nig.ac.jp/pipeline/SelectTool.do Je R | (& Selecting Tools for Basic... ‘ | TR AR
Preprocessing Start BLAT® (@ |34 v v Single-end analysis only
step-1 ~
. bwar? € 061 v v v v v v
Preprocessing
Mapping / Bowtie @
de novo Assembly = ¢ PP vV | v v V¥ v vV v
step-2
Workflow ;_om € 101 v v v v v v
Genome (SNF/Short For reads longer than
Indel) Bowtie? about 50 bp, Bowtie2 is
RNA-seq (Tag count) o € 226 v v v v v Vo W v | generally faster, more
ChiP-seq senstitive, and uses less
memory than Bowtie.
JOB STATUS
| jogstatus | Topkal2 @ (310 | v v v | v |v v
stepi.
Preprocessing
stepl. ® de novo Assembly
Mapping Total limit = 22 Gbp
step1. =
de novo Assembly Tool Help | Version Bl b Comment

step2-All status sl || RS S Ll

[1 Mapping Contigs by de novo Assemble to Reference Sequences.
The contigs will be aligned to reference genome.

Tool Comment

® |BLAT | Single-end analysis only

.

SOAPdenovo
= 2.04-r240 v v
HELP ) ¢
HELP O []|AByssS & @ 1.3.2 Maxi Ko lug is 64 I
B 3. aximum K-mer value is 54,
TUTORIAL AELEs & v v
E?E;ltgkjns- - We severe recommend when performing Velvet, total
;ipeine natstian [ |velvet & E-4 1.2.10 v % v length of those reads is up to 22G bp.Maximum K-mer
Development Team. value is 64.
[ | Trinity 2 € 211 v v RNA-Seq De novo Assembly
[]|Platanuser  |@ 122 v v
Protocol3 (v HGAP Pipeline for PacBio Sequence based on SMRT
=7
HOAP ¢ 220 Analysis v2.2.0. For bax. h5 file only. (Beta version)

HAZBEFREDEHET7[E

-/ A bly. @HGAP., @NEXT
8-1: HGAPZ{T seem
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8-1:HGAPZE1T

OEFTLI=L\3DDT7AILIZ

FIv%E AN T, @confirm

F

ef\qf)|| & http://p.ddbj.nig.ac.jp/pipeline/SelectQuery.do

. DDBJ

= LA Data Bk o Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNP/Short
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

= Contact Us.
DODBJ Read Annotation

[ESREER )
L-c ” (& Generating Query Sets f.. ‘ | I o7 iad
{: Select Query Files)—p{Select Too|s>—>(5e¢ QuerySet) ( Set Ass. OptionsHConﬁrmationHRunning sram) A
Generating Query Sets from Query Read Files
| RESET || BACK || NEXT |
Single analysis
Layout of single sequence.
5 3
[Linker(1)] Target [Linker(2)]
Run ACCESSION Read length | Quality Score
M120821 065825 42105 ¢ 100530522550000001822089611241356 51 p0.3.bax.hs bp
m130821_065825_42195 _c 100538522550000001823089611241256_s1_p0.2.bax.hs bp
m120821 065825 42105 c100530522550000001822089611241356 s1_p0.1.bax.hs bp
QUERY SET
RESET || BACK || NEXT |
(¥

BALEE

A+
F = ok

DEFE7[E
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8-1:HGAPZE1T

F

e@” & http://p.ddbj.nig.ac.jp/pipeline/Confirm1ToSelectQuery.do

Je R ” (& Generating Query Sets f... ‘ |

2. DDB]

XA Dlata Bk af Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNP/Short
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

= Contact Us.
DODBJ Read Annotation

( Select Query Files)—p(Select Too|s)—>(5et QuerySet)—p(Set Ass. Options)-p(c:onﬁnnation)-p(ﬂunning sraan)

Single analysis

Layout of single sequence.
5!

3t

[Linker(1)] Target

[Linker(2)]

Run ACCESSION Read length  Quality Score

QUERY SET
Query set1

PairedOrientation | RunAccession
single 21144
single 21143
single 21142

RunAlias
L.hokkaidonensis.PacBio3
L.hokkaidonensis.PacBio2
L.hokkaidonensis.PacBio1

Generating Query Sets from Query Read Files

RESET || BACK || NEXT |

confirm

RowLength QualityScore1 Quality Score2

RESET BACK NEXT

MONEXT

HAZBEFRE

DEFE7[E
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8-2:2 DM INTF —~A

DED. 2D D IEFE A RE
HINDA—=EADNBHYES

F

er\f-:_}” & http://p.ddbj.nig.ac.jp/pipeline/SettingAssembly.do

P~ ” (& Setting for De Novo Ass... ‘ |

[ESREER )

(]
s g et
Ly et

( Select Query Files)—(Select Too|s)—><5et QuerySet)—p(Set Ass_ Options Cc:nﬁnnation)-(nunning sraan)

2 DDB]J

XA Dlata Bk af Mapas

ACCOUNT

login 1D [agnbio]
il Logout Setting for De Novo Assembly
@ Change password

Data setup hgap

DRA Start . -
Set optional parameters for HGAP pipeline

FTP upload P p PP

SR Select UGE-node to run :

DRA Import

Preprocessing Start O maonth_fat (32 CPUs and 320GE memory)

step-1 O] month_medium (32 CPUs and 256GB memary)
Preprocessin
P 9 Same results will be generated with either option.

Mapping / You can check the CPU and memory usage at NIG-SC Website.
de novo Assembly

step-2 1 : The approximate genome size, in base pairs.(Must be a value between 1 and 150000000)
Workflow Genomesize =
Genome (SNP/Short
Indel) . = - . .
RNA-seq (Tag count) 2 : The minimum length of reads (in base pairs) to use as seeds for pre-assembly.
ChIP-se
g Minimum Seed Length :
JOB STATUS ® Automatic Estimation
step1.
Preprocessing If the coverage exceeds 30X, the Minimum Seed Read Length that resulis in at least 30X coverage by the longest subreads will be
stept calculated automatically. If the coverage is less than 30X, the user-specified value will be used.
Mapping B
step L Use Manually Specified Value (regardless of the coverage)

de novo Assembly

step2-All status

HELF &
TUTORIAL

= Contact Us.
DODBJ Read Annotation

~

HAZBEFREDEHET7[E
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Y4

A

= - 7]
O D2 2D INSA—RIZBT B E
8-2: INTA—R D fE:
- ¥n
[ BT
el-‘|0 https://github.com/PacificBiosciences /Bioinformatics-Training,/wil S5 @Elﬂ‘
e' c :.“:,"0 https://github.com/PacificBioscien O ~ @ GitHub, Inc. ... & || ) HGAP in SMRT Anal... ‘ ‘ I g fod
O Personal Opensource Business Explore Prici Important parameters n
T e T 1. Genome Size
aclicbiosciences /Sioinformatics-Training To accurately determine the Minimum Seed Read Length and the coverage of trimmed
Code lssues 7 Pull requests 0 Wiki Pulsd preassembled reads going into the assembly step, it is important to adjust the target genome size
as accurately as possible.
HGAP in SMRT AnaIySIS 2. Automatic Minimum Seed Read Length calculation
Ihon edited this page on Jun 10 2014 - 2 revisions The Minimum Seed Read Length that results in at least 30X target genome coverage by the
longest subreads is being calculated automatically (the default option). To use the user-selected
This page contains information about the current release of HGAP|| | Minimum Seed Read Length, the default option has to be deselected. If less than 30X coverage is
being used for the HGAP process, the algorithm will use the user-selected Minimum Seed Length
There have been multiple iterations of the HGAP implementation i | | (gkb default), so lowering the default setting to 500bp is required to allow all-vs-all PreAssembly at
performance improvements added to each iteration. In SMRT Anal lower than 30X coverage.
introduced, significantly speeding up HGAP execution. In most cas
HGAP.2 makes it the preferred protocol. In production environmen Genome Size
We recommend using the latest version of SMRT Analysis to ensu
performance with HGAP. At the moment, HGAP in SMRT Analysis supports genomes up to 130 MB; further improvements
SMRT Analysis v2 1 has a new implementation of HGAP that speq| (€ Scaling the workflow will enable support for larger genomes.
lhlsl |s_f0u;t12|; thz ri‘HGﬂp‘p‘_ssembly'z protocol. Rs_HGAP_Assenbl Older versions of SMRT Analysis may have lower genome size limits. SMRT Analysis 2.0 was
MaAlySIs Va2 1 and fater versions. limited to a 10 Mb genome size. We do not recommend using older versions of SMRT Analysis
SMRT Analysis v2.2 contains a further improvement to HGAP, inw | Since they can have significant performance limitations; please upgrade if possible.
stage is sped up, this new protocol is named RS_HGAP_Assembly.3 .
versions 2 and 3 is largely the same. Usage notes
<
For microbial assemblies we have seen improved assembly results using the latest workflows v
BARIBEEFREOESETE < 2
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8-3:HGAPZE1T

F

e|2|| & http://p.ddbj.nig.ac.jp/pipeline/SettingAssembly.do

P~ ” (& Setting for De N

@7/ LY A XI(F, ALEE O FIMGET

J LA X TH5H2.5MB, @Minimum

Seed Lengthld. Automatic Estimation

(T4ILER) ZEEELTONEXT

. DDBJ

= LA Data Bk o Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNP/Short
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

= Contact Us.
DODBJ Read Annotation

-
f

. I!' .’- N I!' . I!' )
L Select Query Fllaﬁ)—)k Select Tools)—b.\h Set QuerySet)—b(Sel ABS. Optrons) { Conﬁrmatlon}bk Running Stalus)

Setting for De Novo Assembly

hgap

Set optional parameters for HGAP pipeline

Select UGE-node to run :

O maonth_fat (32 CPUs and 320GB memaory)
O] month_medium (32 CPUs and 256GB memory)

Same results will be generated with either option.
You can check the CPU and memory usage at NIG-SC Website.

1 : The approximate genome size, in base pairs.(Must be a value between 1 and 150000000)

GenomeSize = (2500000 =

2 : The minimum length of reads (in base pairs) to use as seeds for pre-assembly.

Minimum Seed Length :

® Automatic Estimation

If the coverage exceeds 30X, the Minimum Seed Read Length that resulis in at least 30X coverage by the longest subreads will be
calculated automatically. If the coverage is less than 30X, the user-specified value will be used.

) Use Manually Specified Value (regardiess of the coverage)

BALBETan

DEFE7[E
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8-3:HGAPZE1T

F

er\f-:_}” & http://p.ddbj.nig.ac.jp/pipeline /Confirm.do

P~ ” & Run Confirmation

.
) e
.
A AR
Lot et

2 DDB]J

XA Dlata Bk af Mapas

ACCOUNT

login 1D [agnbio]

F] Logout
@ Change password

ANALYSIS
Data sefup

DRA Start

FTP upload

HTTP upload

DRA Import

Preprocessing Start
step-1

Preprocessing

Mapping /

de novo Assembly

step-2

Workflow

Genome (SNP/Short
Indel)

RMNA-seq (Tag count)
ChIP-seqg

JOB STATUS

step1.
Preprocessing

stepi.
Mapping

stepi.
de novo Assembly

step2-All status

HELP

HELF &
TUTORIAL

= Contact Us.
DODBJ Read Annotation

( Select Query Files)—(Select Too|s)—><5et QuerySet)—b(Set Ass. Options)-(mmﬂnaﬂon)-(ﬂunning sraan)

Run Confirmation

Destination of mail

When the request is completed, the system sends an email to this address.

[kadota@pi.a.u-tokyo.ac.ip

* Required

Result files will be deleted 60 days after submission.

Assembly [hga

Query sets
Query selt

PairedOrientation  RunAccession RunAlias

single 21144 L hokkaidonensis FacBio3
single 21143 L.hokkaidonensis.PacBio2
single 21142 L hokkaidonensis. PacBiod

Assembly commands
hgap
Set optional parameters for HGAP pipeline

Select UGE-node to run :

@] month_fat (32 CPUs and 320GB memaory)
® month_medium (32 CPUs and 256GB memaory)
Same results will be generated with either option.

You can check the CPU and memory usage at NIG-SC Website.

1: The approximate genome size, in base pairs.(Must be a value between 1 and 150000000}

GenomesSize = (2500000

RowLength QualityScore1  Quality Score?

(MDRUN. @0OK

7
Web R—IhSDAw 12—

i

.:I Do you really want to execute pipeline programs?

@

oK == 5 1

BALBETan

DEFE7[E
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8-3:HGAPZE1T

45

71N

=2

o~

v

37 DEASTT . DSTATUS

e { f:"j"l & http://p.ddbj.nig.ac.jp/pipeline/ConfirmRun.do

L~

& The reservation was co...

2. DDB]J

Select Query Files Select Tools Set QuerySet Set Ass. Options " Confirmation Running Status
g &

& OXA Dlata tirk o upes

ACCOUNT

login 1D [agribio]
[ Logout
@ Change password

ANALYSIS
Data setup
DRA Start
FTP upload
HTTP upload
DRA Import
Preprocessing Start
step-1
Preprocessing

Mapping /
de novo Assembly

step-2
Workflow

Genome (SNP/Short
Indel)

RNA-seq (Tag count)
ChiP-seq

JOB STATUS

step1.
Preprocessing

step1.
Mapping

step1.
de novo Assembly

step2-All status

HELP

HELP
TUTORIAL

£=3 Contact Us.
DOBJ Read Annotstion

The reservation was completed.

STATUS NEXT JOB

s|uEk
AR
A
v

HAZBEFREDEHET7[E
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8-4 : Status

E4TH (Running) ... OFHFIEX (W7-8) D&RED
(X5 CEE&EL1=Study titlelFZZTROND, BHMN
D ERDStudy titlex RN s K512, tHDERE B

P2 DStudy titlex RE5ZENTEAD T, [EDITELD

:: Bl|@ http://p.ddbj.nig.ac.jp/pipeline/AssemblyPage.do 0 = |
7~ N ~ ' ~ N Fa A N ”
2 ) QHDMEI (L Select Query Fllaﬁ)—)k Select Tools)—b.\h Set QuerySet)—b\h Set Ass. Dptlons)—)\ ConﬁrmatlonHRunnlng Stalus)
ACCOUNT
login 1D [agribio]
Logout
H Log Status - de novo Assembly
@ Change password
ANALYSIS Mapping Job de novo Assembly Job Preprocessing Job
Data setup
DRA Start Order
FTF upload Sortby - [ID || Descending | [] Show Cnly Your Own Job
HTTF upload
DRA Import
Preprocessing Start Delete NEXT -
tep-1 ID | UserlD Submission PI§| Status Tool Read # Read Assembly Mapping Start time Elapsed time
step- _ accession length detail | detail End time
Preprocessing 21965 | agribio S | running | HGAP 2016-03-28
Iapping / L hokkaidonensi 20:14:25
de novo Assembly U L hokkaidonensi
step-2 L.hokkaidonensi =
Workflow 21953 | — ] P | emor Trinity -
Genome (SNPfShort D= | Pre
Indel) Csol-2_1 by Pre
RMNA-seq (Tag count) Csol-1_1 by Pre
ChIP-seqg and more.
21952 | — P | error Trinity —
JOB STATUS Cst2-2_1 by Pre —
Cst2-1_1 by Pre
step1. ) Cst1-2_1 by Pre
Preprocessing Csti-1_1 by Pre
step1. and more. ..
Mapping 21051 | — P lemor | Trinity =
step1. Dst2-2_1 by Pre —
de novo Assembly Dst2-1_1 by Pre
step2-All status Dst1-2_1 by Pre
Dst1-1_1 by Pre
e 21350 e P Trinit
error rinity —
HELF & Dst2-2_1 by Pre — [
TUTORIAL Dst2-1_1 by Pre Top of
=3 Contact Us. Dst1-2_1 by Pre rage
DOBJ Resd Annatation Dst1-1_1 by Pre —_—
L Bineline and mnre
= 225 A S S . 4
A BESREDEHETH 105



" DD EZ1TH9238% D 19:131=. @DDBJ
=1 &5 PipelineMBETE R T A— )LD FEL V=, ST ERE
W9'1 - ﬁ-|_§|- ‘g T BEBkD B, RDDBJ PipelinelzA4 1>

2016/03/29 () 19:13

pipeline_teamt@g.nig.ac.jp
Job finished : DDB] Read Annotation Pipeline‘

FiF  kadota®biau-tokyoacp

CC pipeline_report@g nig ac jp

O coxvt-sheFEanHTEERLELE.

Dear agribio,

Your reguest to DDEJ pipeline service has finished.

Flease visit the web site to obtain analytical results.
Request 1D: 21965
URL: https://p.ddbj.nig.ac.jp/ ‘

If you have troubles in this service, please write to pipeline_dev@ddbj.nig.ac.jp Thank you
for trying our analytical service.

Regards,

e snpanerm 106




(1D de novo Assembly. @Job ID%%(N 965)

0-2: FEREBRDD | Sni s

-

G £ htip:// p.cdbinigac.jp/ poeiine/DetailView.do?guery_set id=21365 pL-c &2 Detail view 23
z DDBI ( Seiect Query Fies mepl Seiect Tools mep( St QuerySet ‘mmp| Set ASS. Optices mep| ConSrmason mep! Running Status A

T

ACCOUNT

ogn 1D fagr

Job info
D
21955
. Tool (Version)
Preprocessing Start HGAP (Protocoi3(v 2.2.0))
step-1 RunA = orH
Prepecessin m130821_065805_4213

Download modified

+ The fie is expired. {2bout 1 months)
« Job = waiting or execution queus.
« Eror in query file

JOB STATUS

sten? Download wgs file
Preprocessing
stept
Mapping
stept
de novo Assembly

0011 2016-03-28 2011425

Command
un HGAP through smiripipe. py
GenomeSize=2500000 minSeedLength=5000

The modhed guery fle does not exist, because of the Tofiowing reasons.

Start time

2016-03-23

20:14:25

> o]
i Logout Detail view
£ Cﬁa"@ password

BACK |

Contig # 4
Total contig size : 2,433,614

Contig # o4

Total conbg $ 514

Maximum cont: e: 2289 457

Minimum contig s:e 11,372

N50 contig size 2289457

i End time
2016-03-26 13:1320

End time Log? Log2 Result . MD5

2016-03-29 = =
,_1”,‘ View Downioagi$3 1 MB) | | MD5 -
9:12:37 = - | Too of
=

BACK | Y

>

Maximum contig size : 2,289,497
Minimum contig size : 11,372
N30 contig size : 2,289,497

HAZBEFREDEHET7[E
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WO-2: F5RZBkD S

G £ hiip://p.cdbinigac.jp’ppeline/DetailView.do?query_set id=21365 pL~-c

&2 Detail view

(DTotal contig size|XELEEE D —ARHIEST / L

H A XL ZEY, @Maximum contig sizeDd

0)75\@171§0)9$|]1«J~J:€'IE&')'CL\%);&h\b~ -y ¢
NEBEOLZEARYT /LEDOIEASEENRT S

2 DDB]

" Seiect Query Files mmp! Seieci Tools mmp( SotQuerySet mmp| SetAss. Opticns mmp| Consrmason mep! Running Status A

e

ACCOUNT

Preprocessing Start
step-

Prepeocessing

JOB STATUS

3ACK |

Job info

iD

21955

Tool (Version)

HGAP (Profocai3(v 2.2.0))

RunAccession or Filename
130821_D65825_£2135_c10053352255000000132306¢

m130821_0658

o

m133821_0€5825_«£

Contig # 4

Total contig size : 2,433,614
Maximum contig size : 2,289,497
Minimum contig size : 11,372
N30 contig size 2,289,497

Download modified

The modhed guery fle does not exist, because of the Tofiowing reasons.

+ The fie is expired. {2bout 1 months)
« Job = waiting or execution queus.
« Eror in query file

stent Download wygs file
Preprocessing = == e
out WGS fasia gz {Cngnal sze 2.4 MB)
stept
Mapping
stens Assembly statistics
de novo Assembly
sien2-All statns Total condg
Maximum conts
Minimum contig
N5Dcontig sze - 2289497
Time
0: 011 2016-03-28 2011425 2016-03-26 19:1320
Command | Start time End time Log! Log2 Result | MD5
un HGAP ihrough smiripipe.py 2016-03-28 | 2016-03-29 P e . =
GenomeSize=2500000 minSeedl ength=5000 0425 1eizay e — = | Top
202
BACK | Y
< >
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o
WO-3: A A—

g

Dresult.zipE W\ DzipEME I 7AMILEEFIAILE
(7R AOSHHI[EDesktop/share) [T H>A—kK,
@MD5IZDNTIE, FEZFEIEWI2TERBAL =,

-~

- g ¢

£ hiip://p.cdbinigac.jp’ppeline/DetailView.do?query_set id=21365 D~ &2 Detail view

o

2 DDB]J

ogn 1D fagrbo]

] Looout

£= Chanos password

B EDOMDSF T voH Ll

( Seiect Query Fies b/ Ssieci Tools mep( Sot QuerySer ‘mmp( SetAss. Optices meb| ConSrmason mep! Rumning Siatus

~

3ACK |
Job info
F iD
HTTP up 21955
DRA import Tool (Version)
Preproces: Start HGAP (Profocai3(v 2.2.0))
Step-1 RunAccession or Filename
Preprocessing m130821_DE5825_42195_c100530522550000001823080511241356_s1_ol.3bax h5
. 3’5;’: pro— m130821_065825 42195 c100539522550000001823060611241356_s1_p0.2bax h5 | m130821 65825 42195 c100530500
= Command Start time End time Log1 Log2 Result MD5
run HGAP through smripipe.py : 2016-03-28 | 2016-03-29 .
_nroug PiPe-Py _ oo = View Download(13.1 MB) | | | MD5
GenomeSize=2500000,minSeedLength=6000 20:14:25 19:12:37
O
sten Download wgs file
Pregrocessing - -oul WGS Fasta o Oricinal <70 2.4 ME)
S[i;m g —
steot Memu_y siatistics
de novo\Assembly Contig # -4
=o2-All st Total conbg size 14
Maximum config size - 2 ‘?:4.-:55
S5cfdedZ2lfdd/6edcetblbafaec577815 result.zip
_':3 = Time
=
o e Wast time Start time End time
Deveiopment Team 0. o1 | 2016-03-28 2011425 2016-03-26 19:1320
Command | Starttme Endtime Logl Log2 Result | MD5
S — Mreze . etear Mex Dowosci'a1ME)  MODS =
[eack| LV
poc s ]
< >

HAZBEF=
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" | ot DT RROSHEE TS ET@weetE
W9 3 . 9‘\-7 S D _ I\“ HEJL"C(FE]EHOD"T'H*%)\B)Hﬁ%bflﬂéb‘\\result.zip
el ~/ MEETHILAIZH YU O—FENTORIETF RIS
D File Edit View Search Terminal Help 7:';/\1"(5:64:['\0 @mdf)sum:?“/l\“%?ﬁ-%:g%o@rjlj‘
iu@bielinux[iu] cd ~/Desktop/mac_sharg 4 (k F DEEEES>TNBATEEZFEDR (Ao O0—K

Jiu@bielinux[mac share] pwd _ < o (L e

N /home/iu/Desktop/mac_share E%(~77’f)lx7f)‘i§*l’fl,\EL\_&’EE\H*T%))
iu@bielinux[mac share] wget -cq http://www.iu.a.u-tokyo.ac.jp/~kado

Ml ta/book/DRR054113/result.zip
iu@bielinux[mac share] 1ls -1 result* [ 8:154 %% ]

- rwxrwxrwx 1 iu iu 13128969 38 29 19:57
iu@bielinux[mac share] md5sum result.zip [ 8:154 %]
5cf4ed21fd476edce6625afaec577815 result.zip
iugbielinux[mac share] | [ 8:154 %]

S5cfdedZ2l1fddTeedcettlbafaec57T7/81l5 result. zip}‘

HAZBEFREDEHET7[E 110



Mresult.zipZfZEL T, Qh BEHER,
QEFADDIFAINDH B, DELINERER
#E B J71 )LILpolished assembly.fasta

1y = 4) 11:32

result:
B

f Jiu@bielinux[mac share] pwd [11:304 & ]
| “§/home/iu/Desktop/mac share
sl 1 U@bielinux[mac share] 1s -1 result* [11:304 R ]
-rwxrwxrwx 1 iu iu 13128969 38 29 19:57
iu@bielinux[mac share] unzip result.zip [11:304&i]
E Archive: result.zip
oy creating: result/
inflating: result/corrected.fastq
inflating: result/smrtpipe.log
inflating: result/polished assembly.fastq
inflating: result/polished assembly.fasta
iu@bielinux[mac share] 1s -1 result* [11:304&i]
-rwxrwxrwx 1 iu iu 13128969 38 29 19:57
total 75356
-rwxrwxrwx 1 iu iu 69756928 38 29 19:12
-rwxrwxrwx 1 iu iu 2474245 38 29 19:12
¥l - TWXTWXTWX 1 iu iu 4867312 38 29 19:12
= J -rwxrwxrwx 1 iu iu 64556 38 29 19:12
L~ Miugbielinux[mac share] [11:305 &1 |
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" = Qresult TAL VRV ISBEL, @22 T4 T HERT
. .~ , = > Kb | o FASTARRRK D74 ILIED T "2 8T TN I T
WO-5: 32T 47 B0 irmciauss, descrptiontrafin. At

. 2 File Edit View Search Terminal Help ngaﬁm%ﬂ_h\,\,&ﬁgaf:*(fo @'/fi'*!&'is 40,567‘,[3'

b Jiu@bielinux[mac share] pwd [IZT25F & ]
}gl /home/iu/Desktop/mac_share
' iu@bielinux[mac share] cd result [12:2654 % ]
iu@bielinux[result] pwd [12:265 1 ]
M /home/iu/Desktop/mac_share/result
iu@bielinux[result] 1s -1 [12:2654 % ]
total 75356
-rwxrwxrwx 1 iu iu 69756928 3H 29 19:12
-rwxrwxrwX 1 iu iu 2474245 38 29 19:12
-rwxrwxrwx 1 iu iu 4867312 38 29 19:12
-rwxrwxrwx 1 iu iu 64556 3H 29 19:12
iu@bielinux[result] grep -c ">" polished assembly.fasta
4
iu@bielinux[result] grep ">" polished assembly.fasta [12:265 ]
>unitig O|quiver
>unitig 2|quiver
>unitig 3|quiver
>unitig 1|quiver

iu@bielinux[result] wc polished assembly.fasta [12:265 % ]
Vi 40567 40567 2474245 polished assembly.fasta
fiu@bielinux[result] |} [12:354 % ]
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" RCELSI R EHREIRE, ChEEDIALTAH S

W9 6 . R—C‘:EE gu RORWEDHINEEDEREEIEIETSDOHNE
U . B, 2O I7A1J)L(polished assembly.fasta)dDi5
9 File Edit View Search Terminal Help ElZ. DEWEIZY—FEN TSI EA LMD
anyDuplicated, append, as.data.frame, as.vector, coina, colname
S,
do.call, duplicated, eval, evalq, Filter, Find, get, intersect,
is.unsorted, lapply, Map, mapply, match, mget, order, paste, pm
ax,
pmax.int, pmin, pmin.int, Position, rank, rbind, Reduce, rep.in
3 » W9-6: RTEDIE
rownames , sapply' setdiff , SO rt : 1 E%%%ﬁ%jT ’HLf{pﬂhshed_ﬁsembly_fasta@ EEE]@ ED%:I}E:}E?&{x EEE]E#&EJ_TD
unlist, unsplit pd
1s -1
Loading required package: S4Vectors "
Loading required package: stats4 in.f <-{;E-:=l;="_'ed_§555T:l:--'-fes:a" zf\{jﬂgﬁﬁj}gﬁgfﬁ%bfiﬂj
. . . ‘ iorar 105Trings s 2 /L7
Creating a generic function for ‘ncha fasta }:— r*eadDHJlgtr‘ing&et(in_-F, format="fasta")#in f TIEEL 727 7 -
age ‘S4Vectors’ width(fasta) #HF| R TR

Loading required package: IRanges
Loading required package: XVector
> fasta <- readDNAStringSet(in f, format="fasta")#in fTHE L7
71 IO HIAH

> width(fasta) ‘ B RERT

q({save="no")

[1] 12289497 86892 45853 11372
> g(save="no")
iu@bielinux[result] | [ 1:025%%]
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L] _ RTmulti-FASTAZ 74 JU(polished_assembly.fasta)
Wlo 1 7 /r l// \_:E FEHMHIAAT, A T49 Z&lZsequencel Rfa,
7 ) sequenceZ_R.fatL&0)77’()1/%'(1%7?7%)3 —k

» WI10-1:multi-FASTAZ 7 )LD 5RO BE)

(BOFD L Bl 2 —F LT description BB sequencel, sequence’d X ¢ E B, THESIREO 7 IR L

THIFRTAPUARTT,

R -g
in f <- "polished assembly.fasta” #AN T A INBEEEL Tin_fIoRM
library(Biostrings) #15w T — DR A AR

fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEL =7 7 1 I DA A

#2074 FEEWVIBIC Y —
#ALSIEOQEWIBIZ DT « 9 2 EOETEFT
#SIEOEWVIBIC DT « 92 EOETFEFT
fasta <- fasta[order(width(fasta), decreasing=T)]#& . JIBIZECHI%E ' — |

#description¥in®=EE
#%2 TR

names(fasta) <- paste(“sequence”, 1:length(fasta), sep="")#%ZF % &D I F5| & kL THA
#E B iE

#EEE

for(i in 1:length(fasta)){ #2074 GEm oI — JEOT

out_f <- paste(names(fasta)[i], " R", ".fa", sep="")#d'H 77 1 )-8 *{ERk
writeXStringSet(fasta[i], file=out f, format="fasta”, width=50)#8C%|_ & |Z{%x7F

h

q(save="no")
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= @:E&i?zgﬁl:lso@'Bi({’EﬁJi’G%’C
o WBESE QI7AILF A XL T45
W10-1:77A1) l/ﬁj\ﬁul o BN 6 L AL TR T2

» W10-1:multi-FASTAZ 7 JL.O | (RD {5
(BOFD L Bl 2 —F LT description BB sequencel, sequence’d X ¢ E B, THESIREO 7 IR L

THIFT AP ATT, S S O File Edit View Search Terminal Help 13 == 4) 16:18 {%
R -q paq for(i in 1:1length(fasta)){ #AVTAa TR ETFIN-T
1Z[E 7
in f <- "polished a{ + out f <- paste(names(fasta)[i], " R", ".fa", sep="")#H N7 7
library(Biostrings) 1ILE Eﬁg—ﬁﬁ -
ERTEE = el e ' writexStringSet(fasta[i], file=out f, format="fasta", width=5
#9F « SEELEIC ﬁ 0)1}3‘E§U CEICRE
-3 B
>
fasta <- fasta[orde i > g(save="no")
e . iu@bielinux[result] pwd [ 4:1854 %% ]
B e N /home/iu/Desktop/mac_share/result
names (fasta) <- pas E iu@bielinux[result] 1s -1 [ 4:184 %]
total 77781
. L N -rwxrwxrwx 1 iu iu 69756928 38 29 19:12
ﬁﬂjﬁ N — 5 M- ruxrwxrwx 1 iu iu 2474245 38 29 19:12
out £ <o pite( . - rwXrwxrwx 1 iu @u 4867312 38 29 19:12
writeXStringSet -rwxrwxrwx 1 1u 1u 2335298 3H 30 16:18
} -rwxXrwxrwx 1 1u 1u 88641 3H 30 16:18
NESmW- rwxrwxrwx 1 iu iu 46782 3H 30 16:18 ‘
q(save="no") -rwxrwxrwx 1 iu iu 11611 38 30 16:18
£~ - rwxrwxrwx 1 iu iu &6 35 29 19:12
il i u@bielinux[result] [ 4:1854 %]
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" Derep TdescriptionfT AN E KR, A 4—
_ J\ = UBYITES TSI EETER ., Q&SI DT
WlO'l . 7-}7’(“/ 7] %IJ 1 . 45791, 1,739,919, 22917, CDERI(L

» W10-1:multi-FASTAZ 7 JL.O | (RD {5
(BOFD L Bl 2 —F LT description BB sequencel, sequence’d X ¢ E B, THESIREO 7 IR L

THIFT AP ATT, £ ) File Edit View Search Terminal Help 13 = 4) 16:41 {%
R -q b Jiu@bielinux[result] 1s -1 [ 4:1854 %]
a total 77781
in_f <- "polished_a e -rwxrwxrwx 1 iu iu 69756928 3H 29 19:12
library(Biostrings) E -rwxrwxrwx 1 iu iu 2474245 38 29 19:12
fasta <- readDNAStr - rwxrwxrwx 1 iu iu 4867312 38 29 19:12
saor mneE R - rwXrwxrwx 1 iu iu 2335298 35 30 16:18
6 -rwxrwxrwx 1 iu iu 88641 38 30 16:18
-rwxrwxrwx 1 iu iu 46782 3H 30 16:18
1 iu iu 11611 38 30 16:18
1 iu iu 64556 3H 29 19:12

=

iu@bielinux[result] grep ">" * R.fa [ 4:1854 %]
sequencel R.fa:>sequencel
sequence2 R.fa:>sequence2
sequence3 R.fa:>sequence3
ﬁ%ﬁﬁ I ="Ml sequence4 R.fa:>sequence4

out £ <. pite( iu@bielinux[result] wc * R.fa [ 4:285 %]
writeXStringSet 45791 45791 2335298 sequencel R.fa

S G ARSI E . - FWX WX FWX
#description¥im &% - F'WXTWXrwx
names(fasta) <- pas é

} 1739 1739 88641 sequence2 R.fa
o 4> 919 919 46782 sequence3 R.fa
q(save="no") 229 229 11611 sequenced R.fa
£~ M 48678 48678 2482332 total
il iu@bielinux[result] | [ 4:415 %]
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" DITH=YDIERHKE0EHEEL TS =8

W10-1: 7714 )L 7 E1

» WI10-1:multi-FASTAZ 7 )LD 5RO BE)

(BOFD L Bl 2 —F LT description BB sequencel, sequence’d X ¢ E B, THESIREO 7 IR L

THIFRTAPUARTT,

R -g
in ¥ <- "polished assembly.fasta” #AN D7 A NATEIEE L Tin_fICHEH
library(Biostrings) #15w T — DR A AR

fasta <- readDNAStringSet(in_f, format="fasta")#in fTIEL =7 7 1 I DA A

#2074 FEEWVIBIC Y —
#ALSIEOQEWIBIZ DT « 9 2 EOETEFT
#SIEOEWVIBIC DT « 92 EOETFEFT
fasta <- fasta[order(width(fasta), decreasing=T)]#& . JIBIZECHI%E ' — |

#description¥in®=EE
#%2 TR

names(fasta) <- paste(“sequence”, 1:length(fasta), sep="")#%ZF % &D I F5| & kL THA
#E B iE

#EEE

for(i in 1:length(fasta)){ #2074 GEm oI — JEOT

out_f <- paste(names(fasta)[i], " R", ".fa", sep="")#LN 77 1 JLEF{FRL
writeXStringSet(fasta[i], file=out f, format="fasta”, width=50)#8C%|_ & |Z{%x7F

h

q(save="no")
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= B {04 5 L(fastaLengthFilter.py; §£6
W10—2 _ 7 /r)l// \EIJZ @@WlZ)&LinUXJV.‘/P%ff‘Hﬁﬁbﬂ'f:
4 715 BYF, DISRDBE TN EERER, @

File Edit View Search Terminal Help %‘f-.l\ @descrlpth[’I'f‘j'%%E',ITs @'f‘_l' (i8

Jiu@bielinux[result] pwd [ D4l & ]
§/home/iu/Desktop/mac_share/result
iu@bielinux[result] 1s [ 5:414 %]

iu@bielinux[result] where fastalLengthFilter.py [ 5:41 %]
/home/iu/bin/fastalLengthFilter.py
/home/iu/bin/fastalLengthFilter.py

iu@bielinux[result] fastalLengthFilter.py polished assembly.fasta 0
> LH hgap.fa
iu@bielinux[result] 1s -1 LH* [ 5:415 %]
-rwxrwxrwx 1 iu iu 2433662 38 30 2016

iu@bielinux[result] grep ">" LH hgap.fa [ 5:414 %]
i)l >sequencel

. >sequence2
>
% sequence3
]

>sequenced

, iu@bielinux[result] wc LH hgap.fa [ 5:41 %]
== 4 8 8 2433662 LH hgap.fa

£~ Miugbielinux[result] | [ 5:41 %]
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= B sequencelld. XD 2TAITHET D, £
_ = nwz . Dheadav U R THRAIID24TD H
10'3 . 77 ’f ) l/ﬁj\'::FTIJ 2 ?E.':I:'.L,T:ﬁ’%%’&sequencelﬁa&l,\5774)1/

x File Edit View Search Terminal Help %f{%ﬁbf[,\éo %hu%[if:f:“wﬁﬁgﬂ
l Jiu@bielinux[result] pwd [LLITZ7 80 ]
@ /home/iu/Desktop/mac share/result

sl 1 U@bielinux[result] 1s -1 LH* [11:275 & ]
E‘ -rwxrwxrwx 1 iu iu 2433662 38 30 17:41

@ iu@bielinux[result] head -n 2 LH hgap.fa > sequencel.fa
~ iu@bielinux[result] Ts -1 sequencel.Ta [11:274&i ]

’ -rwxrwxrwx 1 iu iu 2289509 48 1 2016

B iu@bielinux[result] grep ">" sequencel.fa [11:274&i ]
. >sequencel

iu@bielinux[result] wc sequencel.fa [11:275 i ]

- 2 2 2289509 sequencel.fa
é iu@bielinux[result] | [11:275 &1 ]
)?—,j
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= B Msequence2&@sequencedld. head
o Ltailx#l A& HhE TERDESS D H
10-4 : 77’()[/%%“2 #m;o EHEIMOWI-3IZHHY

: File Edit View Search Terminal Help 1y = 4) 11:56 {'%
f Jiu@bielinux[result] pwd [11:284 &1 ]
@ /home/iu/Desktop/mac share/result
sl 1 U@D1elinux[result] 1s -1 LH* [11:565 R ]
E‘ -rwxrwxrwx 1 iu iu 2433662 38 30 17:41
@ iu@bielinux[result] head -n 4 LH hgap.fa | tail -n 2 > sequence2.fa
;’ iu@bielinux[result] ls -1 sequence2.fa [11:564 & ]
B - rwXrwxrwx 1 iu iu 86904 48 1 2016
. iu@bielinux[result] grep ">" sequence2.fa [11:564&( ]
>sequence2
iu@bielinux[result] wc sequence2.fa [11:565 /i ]
é 2 2 86904 sequence2.fa
iu@bielinux[result] [11:565 &1 ]
_@iuebielinux[result] head -n 6 LH hgap.fa | tail -n 2 > sequence3.fa
iu@bielinux[result] 1s -1 sequence3.fa [11:564 & ]
-rwxrwxrwx 1 iu iu 45865 48 1 2016
iu@bielinux[result] grep ">" sequence3.fa [11:564 i ]
! >sequence3
iu@bielinux[result] wc sequence3.fa [11:565 &1 ]
£~ 3 2 2 45865 sequence3.fa
el iu@bielinux[result] [11:564 & ]
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10-4: 774 )L 5 B2

(Dsequence4(d. tailf=(+TkLD

&
=
-
B
~

i’

£

BAILEE

File Edit View Search Terminal Help 13 = <) 11:57 %

iu@bielinux[result] tail -n 2 LH hgap.fa > sequence4.fa
iu@bielinux[result] s -1 sequenced.fa
-rwxrwxrwx 1 iu iu 11384 48 1 2016
iu@bielinux[result] grep ">" sequence4.fa
>sequenced
iu@bielinux[result] wc sequence4.fa
2 2 11384 sequence4.fa
iu@bielinux[result]

[11:5748i ]
[11:574 R ]
[11:574 i ]
[11:574 i ]
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ORTHEILF=FEE(W10-1), BLU@BEETO
G5 LELINUXaAT R DA EHE THEILT-#E
R(W10-2H0'5W10-4), DD IFSHHITI—FHN
R ADTWBRTEITIT7AIL YA XD KELL
;Eggé?}w;ggg:}gcpgare/ result 2TLM, ®®‘§j‘i‘ RIEDIEEL (22894~97’
iu@bielinux[result] 1s -1 sequence* R.fa 86892, 45853, and 11372 bp; W9-6) &lFIFRILC

-rwxrwxrwx 1 iu iu (2335298 4H 1 12:00
M -rwxrwxrwx 1 iu iu| 88641 48 1 12:00
, -rwxrwxrwx 1 iu iu| 46782 48 1 12:00
ol - rwxrwxrwx 1 iu iu| 11611 48 1 12:00
iu@bielinux[result] ls -1 sequence[0-9].fa [12:015 %8 ]
-rwxrwxrwx 1 iu iu[2289509 48 1 11:27
-rwxrwxrwx 1 iu iu| 86904 485 1 11:56
-rwxrwxrwx 1 iu 1iu 45865 4H 1 11:56
-rwxrwxrwx 1 iu iu 11384 48 1 11:57

iu@bielinux[result] (12: 014 ]
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" ORTHEBLIZS3ZHIBR. P EIXE LA, 50
WlO 5 ) ﬁ” B/\ bpZ EIZHITHA A TWNAEXEELLTLMRIEL
_ =D . R BIZFT51=0. ELNBNEE RIaDIF5EHEG

X File Edit View Search Terminal Help 13 = 4) 12:03 {%
Jiu@bielinux[result] pwd [12:0154 %]
@ /home/iu/Desktop/mac share/result
sl iU@bielinux[result] 1s -1 sequence* R.fa [12:0154 %% ]
E -rwxrwxrwx 1 iu iu 2335298 48 1 12:00
-rwxrwxrwx 1 iu iu 88641 48 1 12:00
3 -rwxrwxrwx 1 iu iu 46782 48 1 12:00
6 -rwxrwxrwx 1 iu iu 11611 48 1 12:00
S iu@bielinux[result] 1s -1 sequence[0-9].fa [12:014 %]
. -rwxrwxrwx 1 iu iu 2289509 48 1 11:27
-rwxrwxrwx 1 iu iu 86904 4H 1 11:56
m— - rwxrwxrwx 1 iu iu 45865 4H 1 11:56
E -rwxrwxrwx 1 iu iu 11384 48 1 11:57
iu@bielinux[result] rm -f sequence* R.fa [12:0154 %]
iu@bielinux[result] 1s -1 sequence* [12:0254 % ]
S0 M- rwxrwxrwx 1 iu iu 2289509 48 1 11:27
. - rwxrwxrwx 1 iu iu 86904 48 1 11:56
-rwxrwxrwx 1 iu iu 45865 4H 1 11:56
-rwxrwxrwx 1 iu iu 11384 48 1 11:57
iu@bielinux[result] [12:024 % ]
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T FASTQZ71 L3 53 &l DfastaLengthFilter.pyld. A F
Wll 1 . FAST ' ELTFASTQZ7MIILZEELTLVEL, EITLTHIS—

— L. [FHGEWLDT—RIFRLTEOTIHGLIMNEERSIMEL

= ile Eit iew Search Terminal Help ;h,?&[,\o L,;f)\L,s FASTQjT/f}[/'igyj-ljj-,rx:'ynlﬁi&’%
fuebiclinux[result] pud 1 BCHOFASTATZ AL O#AEDI7 (S A RI7%

oLt ream s o L e g ENSHRMTRAEHSHISEHLEH AT7 A 1L

total 80110 (2T TSI e HMS, QB %R S5FTHIE<HIRR

-rwxrwxrwx 1 iu iu 69756928 38 29 19:12
-rwxrwxrwx 1 iu iu 2433662 38 30 17:41
-rwxrwxrwx 1 iu iu 2474245 38 29 19:12
-rwxrwxrwx 1 iu iu 4867312 3H 29 19:12
-rwxrwxrwx 1 iu iu 2289509 48 1 11:27
-rwxrwxrwx 1 iu iu 86904 485 1 11:56
-rwxrwxrwx 1 iu iu 45865 485 1 11:56
-rwxrwxrwx 1 iu iu 11384 48 1 11:57

-rwxrwxrwx 1 iu iu 64556 38 29 19:12

iu@bielinux[result] fastaLengthFilter.py polished assembly.fastq ©
.y> LH hgap.fq

M ju@bielinux[result] 1ls -1 LH* [12:1354 %]
-rwxrwxrwx 1 iu iu 2433662 3H 30 17:41

-rwxrwxrwx 1 iu iu 159740 48 1 2016

iu@bielinux[result] rm -f LH hgap.fq [12:134 %]
Y iu@bielinux[result] [12:1354 %]
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o
W11-2: RIZ I

File Edit View Search Terminal Help

Loading required package: BiocParallel
JLoading required package: Biostrings
Loading required package: S4Vectors

D—&FF12,289,497 bpNRET.
ShortRead/ \w4r—U HM g9 SHreadFastq
B#Tld. polished assembly.fastqZ7A
IWEERAIADIEN, TNz R(EFEIC(IE
—_CRL=%YA) TIEFASTQIZ 74/ /LE0
VT4 ZEICHEIT HIEMNTERGL

Loading required package: stats4
MCreating a generic function|. wii2:RIZE®E
age ‘S4Vectors'’ —E£112,289,497 bph® J?lf%smmgiutr UHRET BreadFastfETIL.
Loading required package: IR polished assembly fastg27 o )& Giamdidl
Loading required paCkage: X\ cd ~/Desktop/mac_share/result
Loading required package: R
Loading required package: G¢ |pwd
Loading required package: Gg éﬁél
Loading required package: Gg
> fastq <- readFastq(in f) in_f c:—{“F-:L'_5-‘.&-:1335551*:;_-,-'.f&;‘:-:." #)}3‘]?? {l%AE%TEELJTin_-FIC%%H
. library(ShortRead #) 5 o T — LDEE A AP
Er;g{é(g?pUt/OUtpUt fastq <- readFastq(in_f) ;{Jbﬂﬁm
. fastq #fastqD P & *HEED
polished assembly.fastq
message: line too long pol |a(save="no")
> fastq #fastqD P B Z £ 2
! JError: object 'fastq' not found
>
cgii > q(save="no")
==l iu@bielinux[result] | [12:145 %]
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DW10-35°W10-4DT7A LA EID KO

Wll 3 ] FAST M Vi \_:"'F:“ HEETESIDIE. COKSEEBRDE
~J . VAN A THOKTHAILERT=HTT,
File Edit View Search Terminal Help FASTA&FASTQO)'U"{XW:IZfﬁl2(:7‘;’_)
Jiu@bielinux[result] pwd = ST T Sl e
I /home/iu/Desktop/mac_share/result CLAEMBESTHOCHIMITSEY
iu@bielinux[result] 1s -1 polished assembly.fast* [12:214 % ]

-rwxrwxrwx 1 iu iu 2474245 38 29 19:12

-rwxrwxrwx 1 iu iu 4867312 38 29 19:12

iu@bielinux[result] head -n 4 polished assembly.fastq | tail -n 4 >

sequencel. fq

iu@bielinux[result] head -n 8 polished assembly.fastq | tail -n 4 >
sequence2. fq

iu@bielinux[result] head -n 12 polished assembly.fastq | tail -n 4
> sequence3. fq

iu@bielinux[result] head -n 16 polished assembly.fastq | tail -n 4
> sequenced.fq

iu@bielinux[result] Us -1 sequence* [12:21F%&]
-rwxrwxrwx 1 iu iu 2289509 48 1 11:27

i e i Ll 1] E

-rwxrwxrwx 1 iu iu 4579015 48 1 2016
-rwxrwxrwx 1 iu iu 86904 485 1 11:56
-rwxrwxrwx 1 iu iu 173805 48 1 2016

! -rwxrwxrwx 1 iu iu 45865 48 1 11:56
= -rwxrwxrwx 1 iu iu 91727 48 1 2016
£~ M -rwxrwxrwx 1 iu iu 11384 48 1 11:57
el - r'WXTWXIrwX 1 1u iu 22765 48 1 2016
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= B FASTQZ7A JLMdescriptionZB 5 DT
= BIEO@BIVQHENT, ZDI=®
W11-3:FASTQR Z| B CHA TG, O M2 46

File Edit View Search Terminal Help 13 = €4) 12:27 {%
iu@bielinux[result] grep "”~@" sequence*.fq [12:274 % ]
sequencel.fq:@unitig O|quiver

sequence2.fq:@unitig 2|quiver

sequence3. fq:@unitig 3|quiver

sequence4.fq:@unitig 1|quiver

iu@bielinux|[result] grep "~+" sequence*.fq [12:274 % ]
sequencel.fq:+

sequence2.fq:+

e || st

-
S

i sequence3.fq:+
sequenced.fq:+
iu@bielinux[result] wc sequence*.fq [12:27 % ]
% 4 4 4579015 sequencel.fq
4 4 173805 sequence2.fq
| 9 4 4 91727 sequence3.fq
EE5) 4 4 22765 sequenced.fq
S 16 16 4867312 total
iu@bielinux[result] | [12:275 %]
"ia "
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FIERD MFASTQI7A LB DIXF

K

EDIVF) T4 ROA7Z=HIEIL (PHRED
W11-4: X7 7% X7 =) LRt S H—

s Wll-4: 237 9%

[RIAEE | 97 )T 4 F T | PHREDZ O | D28 1D RF83%F &1 CL T &Y . par(mar=c(4, 4, 0, O)T. H:H
OEEDL T ET . EFEIC13. BOTEEEEGTE. TR HAETHRRITRAT2L3ICTEEL T ET .

png 27 )L PEREGEENES CL AL A P 5FEL TS, peh=2012 F 0wk D= —h—%[ & 24 |10

4. cex=0 Sl AZFEIFRED O SEBIIEL. ype="p" L. [ 570w b (F 24 IR IR L, ENEBEEHTT,

R _-g

in ¥ <- "sequenced.fq" #2774 MBxiEE L Tin_flofg il

out_f1 <- "sequenced.png" #2774 INEBEEEL Tout F1ICEH

out_f2 <- "sequenced.txt"™ #E 77 A INEBEEEL Tout 212 iH

param_fig <- c(708, 358) 2T LR NBFDIENE S HAEEEE (EUIIE I =)L)

#A BT T =0 — F

library(ShortRead) #)% v T — LDFT A AR
#ANT 7 1 I DFCA AR I
fastq <- readFastq(in_f) #in FTHETEL -2 74 ILDFE A2

#4 % (PHRED Z O 7| IE5 )

out <- as(quality(fastqg), "matrix"™) #ASCIIO— F®Dquality score®®PHRED scorell!
colnames{out) <- 1:ncol(out) #3518 T 5

rownames{out) <- as.character(id(fastq))#TE* 5

#2727 INTFEF (png 2 71 I1)

par(mar=c(4, 4 2)) #F. Z. k. E@“ET%E (iT) *¥87E
plot(x=1: ncul{&ut}, y=out, F'Ch-""; cex=0.5,#7 0«

type="p", xlab="position”, ylah=“3-353 score™)# 0w
dev.off() #H5F LA

PFAINCEFEE(FFA L Z 7 A
tmp <- cbind{colnames{out), as.vector(out))#FiEL /=L {EE® tmpl &5

gl

png(out_f1, p&lntsue 13, width=param_ ﬁ.g[l]JI height=param i [2]}#&.3‘]?‘ A I EE )

write.table(tmp, out f2, sep="\t", append=F, guote=F, row.names=F, col.names=F)#tmp’]

>
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W11-5: A D&

» WIl-4: 2375
(LI | 2 ) F 4 F oD | PHREDA D7

OEAEDL T ET .. EFEIC13. B0 TEEXAFEATS. TR LAETOREITR T 2421088
png 2?7 - L ARRECHEEDEF CL B A g 8FEL TL S, peh=2013 7 0wt B30~ —h—% 1=
3. T2 0ok (T 24 IR NICEL, S 2EmTY,

£, cex=0 513 FAZESTFT AT BICE L. type="p'
R -g f\
i "seqguenced.fg" # AN 77 IBxT

in ¥ <- segquencesd . Tg

hix. Dsequences.fq(—FEHRELD
11,372 bpDAVTA ) EANT7AILE
LT. 222077/ )LEH AT 53—F,

AR D PIERESEI LTI ET .,

EFEL Tin fICHEHA

par(mar=c(4, 4, 0, 00T, &H
FEoTLET,
LS o

out_f1 <- "_:—::..e";e—“.:"g“ #L 177 A BT TEE L Tout_f1I-f56H
out f2 <- “"segquenced.txt” #Hh N 2 7 A INBEEEL Tout 2|t
param _fig <- c(/0@, 350) #77 1 JL LA D ENE & Ae w feaE (B i 712 L)

FUETT ) T — VRO — F
library(ShortRead)
#ANT 7 1 I DFCA AR

fastq <- readFastq(in_f)

#4 % (PHRED Z O 7| IE5 )

out <- as(quality(fastqg), "matrix"™)
colnames{out) <- 1:ncol(out) #3518 T 5
rownames{out) <- as.character(id(fastq))#TE* 5
#2727 INTFEF (png 2 71 I1)

#1757 — UDFE AL AR

#in £ s

FE L T2 7 7 A DA AR

#ASCIIO— F®Dquality score®®PHRED scorelCZE L

png(out_f1, pointsize=13, width=param_ ﬁ.g[l]JI height=param i [2]}#&.3‘]?‘ A I EE )
par{mar=c{4, 4, 8, @)) #T. . k. ?’EGZT'JHET%EI (fT) =i57F

plot(x=1: ncul{&ut}, y=out, F'Ch""; cex=0.5,#7 0«
type="p", xlab=" ;::i-i:-' , ylab="FH :'“- score™)# 70
dev.off() #ﬁib?‘-&L‘l

PFAINCEFEE(FFA L Z 7 A

tmp <- cbind{colnames{out), as.vector(out))#FiEL /=L {EE® tmpl &5

write.table(tmp, out f2, sep="\t", append=F, guote=F, row.names=F, col.names=F)#tmpXL
< >

W
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" &%h%*%&kCDlsf;me@mw ~$g iu:
—_ %HIJ®200)774)L75\1’E SNTWAZEADHMND
W11-6:E1TH#5E

s Wll-4: 237 5%

FHIJE_EE | ’;‘H"JT#:J:I +*7 | PHREDZ O7 |!—:52_:II-%J':D WILEE%ﬁ%ﬂ LbTL ) ?i@“
O FEEELL T ET . B {Fhg-piaiidag e =

27 ) 1ERY({E1E)EF
e e EE N T 7 AN DEREIS A— 5 EEE

Oyt #B
13 = €) 1616 3%

_par(mar=c(*. 4, 0.

QN> par(mar=c(4, 4, 0, 0)) #F. &, k. 5EOETARA
e (1) ZEE
PR > plot(x=1:ncol(out), y=out, pch=20, cex=0.5,#7 0w k
out 2 <- Y oen e type="p", xlab="position", ylab="PHRED score")#7 0O v k

> dev.off() EFBEX L)
null device
1
>HITI7AWECRF(TFALT714I0)
> tmp <- cbind(colnames(out), as.vector(out))#®7F L oL \{E K & tmpIC
1% 48
> write.table(tmp, out f2, sep="\t", append=F, quote=F, row.names=F
, col.names=F)#tmpO P B E#EE LI 71 I B THRE
> ((save="no")
iu@bielinux[result] pwd [ 4:1654 %]
/home/iu/Desktop/mac share/result
iu@bielinux[result] 1ls -1 sequenced* [ 4:1654 %]
dev.off() -rwxrwxrwx 1 iu iu 11384 48 1 11:57
ZTAIACRE(TE

param_fig <- c(760
HFLEIG )T — O
library(ShortRead)
#ANT T A IDFEAIAG
fastq «<- readFastq(i
#FE(PHREDA O 7ICE
out <- as(quality(fa
colnames(out) <- 1:n
rownames(out) <- as.
#2771 IR FE(png 7
png(out_f1, leﬂtSlE
par(mar=c(4, 4, @
plot(x=1: ncul{&ut},
type="p", xlab

write.table(tmp, outNESH . . rwx 1 iu iu 86006 48 1 2016

: , §-rwxrwxrwx 1 iu iu 22765 48 1 12:21
tmp <- cbind(colname “rwXrwxrwx 1 iu iu 24763 48 1 16:16 ‘
[ 4:165 %]

iu@bielinux[result] [l

HAZBEFREDEHET7[E 130



= OpngZ7AILDIFES 1L, @ THMEEHETED
_ HAREEEL TN HOTHEI TS
W11-7: png77’f)l/ . *ﬁiﬂ](i:?fﬁ'*fﬁ‘@position\ %ﬁi;;:PHRED

WIs AT B - 237, BIEAKENEESA T ALY

[RIAEE | 97 )T 4 F T | PHREDZ O | D28 1D RF83%F & LT oy, paumar—=, =, 7, 7T, = e
D EREEDL TV ET . B3, BEOTaEfRE4Ta, T lkAz0Tafit iAo 3Ic8ELThET .
png?"T'*fJH’IEEEH%@}E#IJ‘-%L‘-%H:”Jaf? FL T B, peh=2013 7 Dok B —H— %1/ 2 4 o
£, cex=0 S AFTEREDOSEIIP L, ype="p"E. S0 HF 22 LR ICEL, HMNSEEHTT,

R -g

in_f <- "sequenced.fg" # 77 A NBEEEL Tin_fICiEH# ~
out_f1 <- "sequenced.png" #2774 INEBEEEL Tout F1ICEH
out f2 <- "_:—::.e";e—“.‘_-‘_“ #tljj]??*f)lx—ﬁ%?'éﬁz:bfﬂyt 2| CfE il
|param_fig <- c(7008, 358) 27 L FOiEE S e fEE (Rl E Ol
BT T — ;%__k o . I
library(ShortRead) B o
#ANT T A IO FLAr AP S A
fastq <- readFastq(in_f) Q = = ~
#AFE(PHRED 2 0 7 | CE 1) = = =
out <- as(quality(fastqg), | S
colnames{out) <- 1l:ncol(oul§ 8 STt Y T e _
rownames(out) <- as.charac|a e e TR Q
#2771 IITRF(png 7 7 1 L) |E _ EemnnawiT THERIRELE =2
png(out_f1, pointsize=13, {& & 7 O s >-O
par(mar=c(4, 4, @, @)) R L L Ty}
plot(x=1: ncul{&ut}, - =out, o | SR TSRt et - L — ™
dEU’ D'F'F(} -:: oa e e < Z . --:-:-.-...?:-:

PFAINNICERFE(TEFAL DT o -
tmp <- cbind{colnames{out) ’ ' ' ' ' '
write.table(tmp, out f2, s 0 2000 4000 6000 8000 10000

L position >

\ J
Y

AALBEELEOERSETE 700 pixel 131



" SN
W11-8: TFART7A4I)L

s Wll-4: 237 5%

— &4 V11,372 bpDAVTATEDT

. sequences.txt(E11,3721T X 25D 7
7L II=% %, DRVIDSITHEQR R
DATHERR. @15 B (LpositionZE

rﬁllﬁ_mi%L?fTngé_f?If¢|P}m£]J | & Jmf]ﬁE%ﬁ%ih_L,fL‘laiﬂ' 2. @Zﬁljaﬁ\PHREDZJT
pﬂ;?',l ’fJH}FEEHEEI_;}E% ' File Edit View Search Termmal Help 1y B == W) 1020 1
I cex=0 5|3 A A EE iu@bielinux[result] pwd [ 4:194 %]
/home/iu/Desktop/mac share/result
Fi‘n‘i e iu@bielinux[result] ls -1 sequenced* [ 4:194 %]
' -7 sLauences -rwxrwxrwx 1 iu iu 11384 485 1 11:57
t f1 <- "sequence . ]
s o et -rwxrwxrwx 1 iu iu 22765 48 1 12:21
param_fig <- c(700, -rwxrwxrwx 1 iu iu 24763 48 1 16:16
#LET ) T — O - rwxrwxrwx 1 iu iu 86006 48 1 16:16
library(ShortRead) iu@bielinux[result] head -n 5 sequence4.txt 4:19
#ANT 7 A I DEA A e 0 [ ] . [ TRl
fastq «<- readFastq(i
#7% (PHRED 20 7 |2 E 0
out <- as(quality(fa 0
colnames(out) <- 1:n 0
r‘nwnamEE(?ut} £- as. 0
#7 7 A LI cxF (png 7 iu@bielinux[result] tail -n 4 sequence4.txt [ 4:194 %]
png(out_f1, leﬂtSlE 11369 0
par(mar= c( , 4, @
plot(x=1: ncul{&ut}, 11370 0
type="p", xlab 11371 ©
EE; DEIH‘{%T(_# 2 e
7 CiERT(T ; S -
tmp <- cbind(c&lnam result] I [ 4:19F %]
write.table(tmp, outfiE.w
< T
BAZLEEE DEHFE7E 132




W11-9:sequence3.fg.

» W11-9:sequenced fg
W11-4& B C[E)0T A

R -q
in f <- "
out 1 <- "
out 2 <- "
param_fig <- c(/¢
FLFTT T — ;%D—F
library(ShortRead)
#ANT T A I DECAAR

Hij]ﬂﬁﬁi

.
i

"I_r'|| [0 %]

FE3ES, 77113, sequencel

2% B 12581145,853 bpDI7 1)L

(sequence3.f)ITX L CHRIRGIEELTELT
QpngZ7 M IV =BkHBHE FEMNIZ@aV T+

JRRIMERAD DIA T4 HMEWLNZ EDH D

I SeqUelce s ils

#4h
#4072
#&h?

=

1

T A IIEEEEL Tin_fICiE

A B EFEE L Tout_f1ICiEiH
4 B EFEE L Tout_f21C#E i
27 A D EFOIENE & e s

#1507 — DDEE AR

E(HEMUFIE JEIL)

fastq <- readFastq(in_f)
## % (PHRED 2. O 7 | T )
out <- as(guality(fastq),
colnames(out) <- 1l:ncol(ou]
rownames(out) <- as.charac!
#2771 NFEF(png 2 7 1 I1)
png(out_f1, pointsize=13, |
par(mar=c(4, 4, 0, 0))
plot(x=1: ncal{nut}, y=out,
type="p", xlab="
dev.off()
Z2TAINCRF(TF AL 7
tmp <- cbind(colnames{out)
write.table(tmp, out 2, s{
<

3

50

40

iy

PHREDscme
20
!:"
:hh

10
gl

il

‘.
R

I I
| .-';ll
"ot

H
£
el inliti
;
O L T T |,.||i||||gl|
1 e I l lII l |
-' .
ued ololll
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@3FBIcE L (2&HIZKL))86,892
bpD 774 )L(sequence2.fo)IZx LT

W11- 10 seguence?.fq mmw%zg%@:%ﬁx

» W11-10: sequencel. EER DA TA4HMENZEDHHIS

Wil-4&E A0 C ngfjxd"'j‘_l &MBLE, A7 TAID ., sequence?. ﬂIlﬂ'rﬁ_’-bEQ'Lﬁ:u'\_cg -

R -q
in_f <- "sequence2.fqg" #7271 )8% Eb'ﬁ'ln I CFE A ~
out f1 <- "sequence2.png" #H N7 7 A IEEIEEL Tout FLICH A
out f2 <- "5—::.&-';53.-_--_“ #.‘:I:.'J"_I?-‘T‘{Jb%%%ﬁbfﬂut_{lliﬁﬁiﬂ
param_fig <- c(700, 358) #2727 LB BT DA & diE T iEE (Euld 2 =)
# LB T — ;%th
library(ShortRead) #1507 — L DFL A AP
#MNT T A I OFEA AR
fastq <- readFastq(in f) T T T R
#4 & (PHRED 2 O 77 | CE 1) —_—
out <- as(quality(fastq),
colnames(out) <- l:ncol(ou]
rownames(out) <- as.charac
#27 A WICFRTF (png 2 7 1))
png(out_f1, pointsize=13, |
par(mar=c(4, 4, @, 0))
plot(x=1:ncol{out), y=out,
type="p", xlab="posit
dev.off()
PTAIIIREFE(TFERAL 77
tmp <- cbind(colnames{out)
write.table(tmp, out 2, sq
< o

L

50

40
!

30

PHRED score
20
Ditiiisininiainll

.. l .' -
:.alo;llill‘l‘.tl|ll|

10
|

"l "
i H :'!"!l""IlI!!!"!!!'!!!?'l'!!'!!lll!

0 20000 40000 60000 80000
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D& EL12,289,497 bpDT7 AL
(sequencel.fo)ITLTHRBRLTIEESE

£1T, QreadFastqBE #1317 (FASTQI7

W11-11:sequencel.fq

« W11-11:sequencel fq
ﬁu4tﬂxmlbeﬂﬁﬁmﬂihﬁrmﬁﬁwﬁﬁ%f

.

F, 2O TS 132.289,
LhEAIFAVEEE B £

R -q

in f <- "sequencel.f
out 1 <- "seguencel
out 2 <- "seq J~1::l

param fig <- c(7@
#FHRTT N T — J%D
library(ShortRead)

#A N7 7 1D IAA

\

AILEHFIAH) D TITS—H 5 (I&)

TEAETQ?J{
File Edit Vlew Search Termmal Help

>HEANNT7AINDHEHIAH

JVDJLF}J_'?}JDIJJJ LS -fJ L=
£+ L LT 45 kT =

: 1y = €) 1653 %

5
B

tastq <- readFastg(i
#7585 ( PHRED 4gar | %
out <- as(gle=Hty(fa
colnames(out) <- 1:n
rownames (out) <- as.
#2727 IR EFE(png 7
png({out_ 1, leﬂtSlz
par(mar=c(4, 4, @,
plot(x=1:ncol(out),

type="p", xlab=
dev.off()

I
ol

tmp <- cbind(colname
write.table(tmp, out
<

»

A

‘=

BAILEE

b

Ellll
ch

DEEH

“NE
b

> fastq <- readFastq(in f)
#t A H
Error: Input/Output

file(s):

sequencel. fq

message: line too long sequencel.fq:1l
> #X % (PHREDX O 7 [CZ ]R)
> out <- as(quality(fastq), "matrix") #ASCIIO — R @ quality scor
eZ PHRED scorelcZ# L. T— 9 BEZEmatrixlC Uz & R & outIT 18 4
Error in quality(fastq)

error in evaluating the argument 'x' in selecting a method for fu
nction 'quality': Error: object 'fastq' not found
> colnames(out) <- 1l:ncol(out) #HBZEMES
Error in ncol(out)

error in evaluating the argument 'x' in selecting a method for fu
nction 'ncol': Error: object 'out' not found

#in fTCTEE LK 71ILD

27 AR (T WSS rownames (out) <- as.character(id(fastq))#T7R &1 5

Error in id(fastq)

error in evaluating the argument 'object' in selecting a method f
or function 'id': Error: object 'fastq' not found
>#T7 7AIWIC&ERTF (pngZ 7 1 JL)
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sequence3.png CRAA7H0LYE K
EKGDER AT EFEICIBIET N
{sequence3.ixtEEfE ., DiRIEE L
(345,853 bp, @1TEELBITRIF

"
W11-12:seguenced.txt

2 File Edit View Search Terminal Help

iu@bielinux[result] pwd - L
/home/iu/Desktop/mac share/result pngI7 AL DRI-B:8Y. R370.
iu@bielinux[result] 1s -1 sequence3* [ 5:554%#]
-rwxrwxrwx 1 iu iu 45865 48 1 11:56 »
-rwxrwxrwx 1 iu iu 91727 48 1 12:21
-rwxrwxrwx 1 iu iu 20878 48 1 15:56
-rwxrwxrwx 1 iu iu 398859 48 1 15:26
iu@bielinux[result] wc sequence3.txt [ 5:554 %]
45853 91706 398859 sequence3.txt
iu@bielinux[result] head -n 5 sequence3.txt [ 5:554%#]
1 0
2 0
3 0
4 0
o 5 0
iu@bielinux[result] tail -n 5 sequence3.txt [ 5:554 %]
45849 0
45850 0
45851 0
45852 0
45853 0
iu@bielinux[result] | [ 5:554 %]
BAIBEFREOESHFE7ME 136



000000 (%E%h%’@?o&%ﬁ&)’Ciﬁﬁﬁﬁﬁﬁ?ﬁ“bb\’g@
] FETT®HAH...) OxFN1,223 bpFETE
1 1-12:sequence3.lmswo bpLIfE (B! 1,335 bp) AARIAT0

File Edit View Search Terminal Help 13 &= €) 19:20 %
.- iu@bielinux[result] head -n 1227 sequence3.txt | tail -n 8
1220 0
1221 0
é 1222 ©
1223 0
1224 3
1225 7
ol 1226 11
% 1227 11

iu@bielinux[result] head -n 44522 sequence3.txt | tail -n 8

L pml)44515 17
44516 16

~44517 15
ém 44518 13

el 44519 0
75 44520 0
P Mia501 0
B /522 0
iu@bielinux[result] | [ 7:194 ]

BAILEE

b
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ch

DEEH

i
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= DEZLTALIMIEEZTEEN , QEELT=1)2

W12-1:d S OERFI DB EERE M= THET 21 0I= <
s Otter MNoALLN TSRy OyhBET 04 5 Ldotter

9 File Edit View Search Terminal Help 13 == €) 13:53 %

f iu@bielinux[result] pwd [ 1:534 %]
| /home/iu/Desktop/mac share/result

iu@bielinux[result] dotter]j [ 1:534 %]

v

WD DD O W

aAnmEsenoagsrm Sonnhammer and Durbin, Gene, 167: GC1-10, 1995 138



" DELTALIRIFECTEELL, QHEELT=LN2
W12 1 ] d DB DFEUEZHREHIZFEMT 5= EHL
-1 . Otter MNoALLN TSRy aycETAS S Ldotter

File Edit View Search Terminal Help 13 == €4) 13:59 %
f iu@bielinux[result] pwd [ 1:534 %]
| /home/iu/Desktop/mac share/result

iu@bielinux[result] dotter [ 1:534 %]

Dotter - Sequence dotplots with image enhancement tools.

Reference: Sonnhammer ELL & Durbin R (1995). A dot-matrix program
with dynamic threshold control suited for genomic DNA and protein
sequence analysis. Gene 167(2):GC1l-10.

Usage: dotter [options] <horizontal sequence> <vertical sequence>
[X options]

Allowed types: Protein - Protein
DNA - DNA
DNA - Protein
Options:
i -b <file> Batch mode, write dotplot to <file>
-1 <file> Load dotplot from <file>

-m <float> Memory usage limit in Mb (default 0.5)

WD DD O W

ARSI RE Sonnhammer and Durbin, Gene, 167: GC1-10, 1995

b

oul
ch

DEEH

“NE
b
.
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= '.\/V_ DVOR-hFENESE
W12-1:dotter

File Edit View Search Terminal Help 13 == ) 14:.00 %
| I -q <int> Horizontal sequence offset

-s <int> Vertical sequence offset
E Some X options:

-acefont <font> Main font.
?) -font <font> Menu font.

See http://www.cgb.ki.se/cgb/groups/sonnhammer/Dotter.html for mor

i e info.

by Erik.Sonnhammer@cgb.ki.se
Version 3.1, compiled Mar 16 2010

iu@bielinux[result] dotter -v [ 1:585 %]

% FATAL ERROR: Illegal option
iu@bielinux[result] dotter -h [ 2:004%]

’@ dotter: invalid option -- 'h'

¢ > MFATAL ERROR: Illegal option
==l iu@bielinux[result] | [ 2:004 %]

aanBEsezoeEszrm Sonnhammer and Durbin, Gene, 167: GC1-10, 1995 140



o @seqintELVIR/INYTr—DIE, TIAILETIE

le 2 - Bio-Linux®REIZT LAV RA+—)LENTLY
-2 . Seqginr B8, BATIVRM—ILT BBENHS
" File Edit View Search Terminal Help 13 == €) 14:19 %
r Jiu@bielinux[result] pwd [ 2:194 %]
/home/iu/Desktop/mac share/result
iu@bielinux[result] R -q [ 2:194 %]

>
E > library(seqinr)
Es

F ) Error in library(seqinr) : there is no package called ‘seqinr’
z“‘ T

> ((save="no")

i iu@bielinux[result] [ [ 2:194 ]

T
B4

@ ED [

v
o v
8 |

b

|

AR B RSSO EHE7E Charif et al., Bioinformatics, 21: 545-547, 2005 141



=" JEE DroottE R TRERZE), @52
: J—REBMNI=DITE AL (
W12-3:secC mrzf‘zx I‘_)l/ e aE %ugﬁur,agassfi)g)

2 File Edit View Search Terminal Help

13 == ) 1432 %

| Jiu@bielinux[result] pwd [ 2:324 %]
/home/iu/Desktop/mac share/result
iu@bielinux|[result] sudo R -q [ 2:324 %]

E [sudo] password for iu:
) @

142



" DRD—EDITRETHAL EA
I AP—ILDI8ED, CDH=YIFE
W12-3:seqinrq > A ;— )L sawrscrir-ousrsisir—3

File Edit View Search Terminal Help 1y | 0)/{_‘/Z|~—)[,%E]||E&£2|§m[:|ﬁ|u
f Jiu@bielinux[result] pwd T3ZF & ]
| “§/home/iu/Desktop/mac share/result
* iu@bielinux[result] sudo R -q [ 2:32 %]
E‘ [sudo] password for iu:
Q> source("http://bioconductor.org/biocLite.R")
Es Bioconductor version 3.1 (BiocInstaller 1.18.5), ?biocLite for help
. ) A newer version of Bioconductor is available for this version of R,
- ?BiocUpgrade for help
> biocLite("seqinr")
MIBioC mirror: http://bioconductor.org
é Using Bioconductor version 3.1 (BiocInstaller 1.18.5), R version 3.
28
Installing package(s) ‘seqginr’
i trying URL 'http://cran.rstudio.com/src/contrib/seqinr 3.1-3.tar.gz
%’ L

Content type 'application/x-gzip' length 2056857 bytes (2.0 MB)

HAZBEFREDEHET7[E 143



= JE Q7 =207 vITT—MET S
: MESHAEMNTINS, (BERIHH
W12-3:sedin r/f‘/7\ |‘_) L b\é%’é?@n&ﬂ%i&/\fé'ﬂﬂ—‘/

File Edit View Search Terminal Help = 4) 14:43 %
Jinstalling to /usr/local/lib/R/site-library/seqinr/libs

** R

** data

** jnst

** preparing package for lazy loading

** help

*** jnstalling help indices

** puilding package indices

** testing if installed package can be loaded
* DONE (seqinr)

DD OB

The downloaded source packages are in
‘/tmp/RtmpKi6hmf/downloaded packages’
0ld packages: 'latticeExtra', 'ade4', 'digest', 'evaluate', 'ggplot

2%,
'gplots', 'gtable', 'lme4', 'memoise', 'munsell', 'permute', 'Rcp

p',
'RcppEigen', 'RCurl', 'relimp', 'rgl', 'R.methodsS3', 'scales', '

N sp',
'vegan', 'XML', 'xtable', 'boot', 'Matrix', 'mgcv', 'nlme', 'nnet

pe

*~ K
Update all/some/none? [a/s/n]: nf}

BAILEE

b

oul
ch

DEEH

i
\‘
=1
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JEN—
W12-3:seqinr{f > A+—)L

File Edit View Search Terminal Help

@libraryBE % By Tseqinr/ \w4r

—2DA—FE)RIA, TT5—HY
—UMNHEAT.E/EO—FTET

LBESEDT, QRDIET,

I** preparing package for lazy loading

A*x* help

*** jnstalling help indices

** puilding package indices

** testing if installed package can be loaded
* DONE (seqginr)

The downloaded source packages are in
‘/tmp/RtmpKi6hmf/downloaded packages’

0ld packages: 'latticeExtra', 'ade4',6 'digest', 'evaluate', 'ggplot
2"

‘gplots', 'gtable’, 'lme4', 'memoise’', 'munsell', 'permute', 'Rcp
P,

'RcppEigen', 'RCurl', 'relimp', 'rgl', 'R.methodsS3', 'scales', '
sp',

'vegan', 'XML', 'xtable', 'boot', 'Matrix', 'mgcv', 'nlme', 'nnet
Update all/some/none? [a/s/n]: n
> library(seqginr)

3Load1ng required package: aded

> g(save="no")
iu@bielinux[result] | [ 2:554 %]
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" JEE——
W12-4: AJ1T774)L

9 File Edit View Search Terminal Help

seqinr/\w/r— M dotPlotBa %4
HELTRWSI7A)Lhoge. faZ BB T 5,
DEYHA T TR, QEQIEERLTZ
Lyhoge. faMiE N EZEERL TS T

iu@bielinux[result] pwd
@ §/home/iu/Desktop/mac share/result
sl i U@bielinux[result] 1s -1 hoge.fa
E ls: cannot access hoge.fa: No such file or directory
8 iu@bielinux[result] more hoge.fa
E hoge.fa: No such file or directory
f Mivebielinux[result] |

===

=AT

FRFICA

[ STOIT®E]
[ 3:524 %]
[ 3:524 %]
[ 3:526 %]

HAZBEFREDEHET7[E
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= @echoavw kI, HE4RIWIH =Y THFIFALTLY
le 4 . /-\ j] 7 ,r %, CCTIHERDXFINERTSETNSNT, @
-4t . 7 ) JZ ALY (>)Thoge. fad 7 ILEFIRIERLTESE

S M File Edit View Search Terminal Help s @ACTCGTCAGA&L\—Bj{f—faﬁljghogefa[:
. Jiu@bielinux[result] pwd BNEXAA#, DN TFASTAR X 77/ ILD =R
I </home/lu/Desktop/mac_share/result
' iu@bielinux[result] 1s -1 hoge.fa [ 7:47 %]
E ls: cannot access hoge.fa: No such file or directory
Miu@bielinux[result] more hoge.fa [ 7:47 %]
- hoge.fa: No such file or directory
o0 i ugbielinux[result] echo ">test" [ 7:47 %)
>test
1 iu@bielinux[result] echo ">test" > hoge.fa [ 7:474 %]
Wliu@bielinux[result] more hoge.fa [ 7:475 %]
N >test
E iu@bielinux[result] echo "ACTCGTCAGA" >> hoge.fa [ 7:47 %]
iu@bielinux[result] more hoge.fa [ 7:47 %]
| \J>test
=) BIACTCGTCAGA
B i u@bielinux[result] |} [ 7:475 %]

EE

5.:1 v
2

LIy
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= BN DFERAEYFTAYH (300 X 300E 5+

W12-5:dotPlot=E1T JLDhoge . pngT 7 AL EHERE Ba—F

» W12-5:dotPlot=iT
seqinr! YT — 3 M dotPlotfdE S L TF k7 0wk 7 ERY.

cd ~/Desktop/mac_share/result

R -q

in ¥ <- "hoge.fa" #AT 77 A IBEEEL Tin_fICfHEiH

out_f <- "hogel.png #L 77 A IBEEEL Tout_fICH i

param_fig <- c{ 3, E”j #2 7 1)L IFDENE S HgEEE(EUIIE DL

FLELIN T — ;%D-

library(seginr) #)% v T — LDFT A AR

# AT T A I DEFEAIA P

hoge <- read.fasta(in_f, seqtype="DNA™)#in f TIEsTEL 727 7 1 L DFEA1AR .
#lEse L T HICITTY
#EsE L T HIEITTT

#2774 WAFEF(png 2 7 -1 1)

png(out_f, pnlnt51ze 13, width=param_fig[1], height=param flg[?]}ﬂdjj]:? AIDEEINS A — AT

par(mar= c( , @ 93} #T. E L. TDIETxE (1T) =i5F

thPth(hnge[[l]], hoge[[1]], x1ab="", ylab="")#-0O- | .

dev.off() #HE 70 .

q({save="no")

b

Ellll
ch

DEEH

“NE
b
.
=

BAILEE



" S QE KBTI DIs THER, @hogel png

W12-5:dotPlot3E1T RSN TN, Of BETh

' 2 File Edit View Search Terminal Help 13 = ) 17:45 %
[1] "test"

@ attr(,"Annot")
[1] ">test”

attr(,"class")
M(1] "SeqFastadna"
{ >#7 7 A IVICTEREF (png7 7 1 )1)
ifj > png(out f, pointsize=13, width=param fig[1], height=param fig[2])
#ENT7ANDEBINSA-FERE

i > par(mar=c(0, 0, 0, 0)) #F. £, £, EOIBTARA
(1T)ZHEE

> dotPlot(hoge[[1]], hoge[[1]], xlab="", ylab="")#70wv k
é > dev.off() #BEX UL

null device

. > ((save="no") .
= flivebielinux[result] pwd [ 5:44 B
/home/iu/Desktop/mac share/result
¥ s iu@bielinux[result] 1s -1 hoge* [ 5:45
== -rwxrwxrwx 1 iu iu 837 48 6 17:44
£~ M -rwxrwxrwx 1 iu iu 17 48 6 16:40
el iugbielinux[result] | [ 5:45

HAZBEFREDEHET7[E



" Ry 7Oy O, seqinr M dotPlotBI 5T
W12-6: 225 BERI7AVE, OETFERAELTLES 522
~0. A%n DEHELRTNS, —BHNE. F—HBHH,

ACTCGTCAGA

HAZBEFREDEHET7[E 150



T —— F—OEIIELET HEEE, 1T 5
W12-6: i 5 B L OERA B (o2 B) 42
- ] n
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= N Zt>7‘l)iﬁ%%&bt®%*ﬂa®%
o [ ] — » BOKRBEHARCEFIDBS
W12-7 : IRAIRKAT AT B | Caicmss s imins s

ACTCGTCAGA

HAZBEFREDEHET7[E 152



S TR DAEEHACTCTRIL,

FTIAEEN R HI IR T

le 7 iﬁ'lk: /747\\1/Ehjz 1457 774 I)L(hoge2.fa)&{ERk . B

) File Edit View Search Terminal Help *JJO)]_O:IZ‘EE \[j: W12- 4'(1’|Eﬁk'

Jiu@bielinux[result] pwd L7=hoge.fak@EL
/home/iu/Desktop/mac share/result
iu@bielinux[result] echo ">test" > hoge2.fa [ 5:465 %]
iu@bielinux[result] echo "ACTCGTCAGAACTC" >> hoge2.fa [ 5:4654 %]
iu@bielinux[result] more hoge2.fa [ 5:465 %]
>test

ACTCGTCAGAACTC
iu@bielinux[result] | [ 5:465% ]

ACTCGTCAGAACTC

»

=
&=
B
B
&

@;
e
- -
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ol MRIFDAUMEEMNACTCTRIL., FH141EE M
> < SIS T4T 774 )L(hoge2.fa)
. A Y
W12-8: F YR BAYWER | Zahiic. mrrorTaglesmr g
B FRBLSNACTCIEMER S

ACTCGTCAGAACTC
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= CABRCIZRZET, DA EIcTOy
1oL =] FENBDIZRICTT A, Qxt g & FITIZ
W12-8: L‘ﬂ ’Ij( 0) i’a‘ é ﬂaﬁﬁﬁﬁwwn\yrsm@?ﬁiﬁﬁo)ﬁf&

L3

C
B A C
e e

ACTCGTCAGAACTC
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" _pE— S, VT OEERBHFLES THHEE
CoTEm L B A E%KT5. [EETSE 7 DERELK. Tcomplete
W12-8: IR O 355 & | gonomel= 218 f¢ (miching) /=442

C
GA_ Ts
C

A
AcCT

< =

ACTCGTCAGAACTC

HAZBEFREDEHET7[E 156



W13-1: B R E

ACTCGTCAGAACTC

< =

EERERMIZIVY) ORBREXIF. (COSEITHER
HIICRICICE 50N O5BYFET 5. BE (HEE) (I,
R EIA ) TABMELD T, TRARJRIDDUNM=
PREPADZEL TCHEIImZE ) LT HERKZEZERAT D

AcCT

ACTCGTCAGAACTC _

ACTCGTCAGA
CTCGTCAGAA
TCGTCAGAAC* >‘
CGTCAGAACT
GTCAGAACTC.
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" A
W13-2:cuta<r

File Edit View Search Terminal Help
iu@bielinux[result] pwd
§/home/1iu/Desktop/mac_share/result
iu@bielinux[result] more hoge2.fa
>test

ACTCGTCAGAACTC

iu@bielinux[result] tail -n 1 hoge2.fa
ACTCGTCAGAACTC

iu@bielinux[result] tail -n 1 hoge2.fa
TCGTCAGAAC

iugbielinux[result] |

v

&
=
3!“
=
% :
%

BTEOEHHEOYIYHELIEXcutavwREFIB, D
hoge2.falEsingle-FASTAR. R . @rtail —n 11T, &
BOIAHDODAMYBLTLNS, QAT THLT
CUtaY U REETL. 3-12XFHEZR T, chH@
BIROV T4 DEEREZDIEERICHET S

[10:045 % ]

[10:044# ]
| cut -c 3-12 [10:045 ]

[10:045 % ]

ACTCGTCAGAACTC

ACTCGTCAGA
CTCGTCAGAA ‘

TCGTCAGAACT
CGTCAGAACT
GTCAGAACTC

|

HAZBEFREDEHET7[E

158




DRVDIEE,OARMYELTE. QFRED

" A
+ o 10 RN DHIYELTE. BIKS/ LDBE
W13-3: ff\ECUtj V4 NIt iyt g

File Edit View Search Terminal Help 13 = €6) 22:37 %
iu@bielinux[result] pwd [10:3454 % ]
/home/iu/Desktop/mac share/result

iu@bielinux[result] tail -n 1 hoge2.fa [10:345 % ]
ACTCGTCAGAACTC

iu@bielinux[result] tail -n 1 hoge2.fa | cut -c -10 [10:345 % ]
ACTCGTCAGA

iu@bielinux[result] tail -n 1 hoge2.fa | cut -c 1-10 [10:345 ]
ACTCGTCAGA

iu@bielinux[result] [10:345 % ]
iu@bielinux[result] tail -n 1 hoge2.fa | cut -c 5- [10:374 & ]
GTCAGAACTC
iu@bielinux[result] tail -n 1 hoge2.fa | cut -c 5-14 [10:374 %]
SugbeLinitresdie] ACTCGICAGAACTC
ACTCGTCAGA
CTCGTCAGAA
TCGTCAGAAC* ‘
| CGTCAGAACT
GTCAGAACTC

Bl el B L] o F

HAZBEFREDEHET7[E 159



iu@bielinux[result] pwd

iu@bielinux[result] tail
ACTCGTCAGAACTC
Miu@bielinux[result] tail
ACTCGTCAGA
iu@bielinux[result] tail
ACTCGTCAGA
iu@bielinux[result]
iu@bielinux[result] tail
GTCAGAACTC
iu@bielinux[result] tail
GTCAGAACTC
dliuv@bielinux[result] |}

W13-3: frcuta~v R

) File Edit View Search Terminal Help

/home/iu/Desktop/mac share/result

-n 1 hoge2.fa
-n 1 hoge2.fa

-n 1 hoge2.fa

-n 1 hoge2.fa

-n 1 hoge2.fa

A= RZEETITTHMENVIEND A=A
5o AYDIRREBRDGE X HEDESLF
BESIANEBRICE S KD RBIERSE B EHIHH D

1 B €) 22:37 1%

[10:345 % ]

cut -c -10
-c 1-10 G |

-C 5-

cut

cut

-c 5-14 ~
ACTCGTCAGAACTC

ACTCGTCAGA
CTCGTCAGAA
TCGTCAGAAC* ‘
CGTCAGAACT
GTCAGAACTC

cut

HAZBEFREDEHET7[E
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S
W14-1:sequence3.fa

» W14-1:sequence3 fa ' dotPlot
D dotPlotftd# F TE DT TS - B ET,

cd ~/Desktop/mac_share/result
pwd
1s -1 seguence3*®

R -qg

in ¥ <- "sequence3.fa" #A N7 A IEBEEEL Tin_fICiE i

out_f <- "5—::-&-';53.:-';“ #EH 77 1 IEBEIEEL Tout_fICHE

param_fig <- c(3- 358) 0 T A LB NEFOIENE & HINEE ST (EEII E D=L

#FERTE T — ;%D-h
library(seginr)

#FAN T T AN DFEA AP
hoge <- read.fasta(in_f,

#2227 A INCFRTF(png 2 T L)

png(out_+, pn1nt51ze 13, width=param fig[1],
par (mar=c(9, @ 7))
thPlﬂt{hﬂge[[l]], hoge[[1]], xlab="
dev.off()

q(save="no")

#F. 2.
"y ylab=""
#5 F L7

+

W12-5LRBRDFIET, D2FEB ITFL
45,853 bpMD 771 JL(sequence3.fa)xz AN &
LTryrTBaYrEERLELSET HE. @
dotPlotB$E/TEH P THAEY BYHZNRDT
S—Ayt—IUh S, (BFELVIL,372 bpd
sequence4.fa TS5 ERULERH T20 LU E
AWM oT=D TEHRTIESHT)

#) % v AT — DDFT AR AP
seqtype="DNA" )#in_f Tt5 EEL;ﬁ_:?J-TJbﬂﬁﬁ L 1P
#EsalL TARLTTT

height=param_fig[2])#371 7 7 4 LD HFE

=] = o
#F 0w

&B (iT) EiEE

BAILEE

b

Ellll
ch

DEEH

Nk
b
.
=
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. MDDl cannot allocate... |ANAE!
U 514-1 -seguence3.fa

File Edit View Search Terminal Help 13 = ) 00:34 %
l "t" lltll "tll
[45829] ||t|| "t“ ||t|l "a“ "tll “C“ "g" “C" “c" "all "a" "Cll "all "tll "gll
||a|| lltll Iltll

E [45847] "a" "a* "g" "™ "a" "¢ "a"
attr(,"name")
> i [1] "sequence3"
?) attr(,"Annot")
e (1] ">sequence3”
. attr(,"class")
[1] "SeqFastadna"
>H#T 7A IV ICT&EF (pngZ 7 1 )1)
é > png(out f, pointsize=13, width=param fig[1l], height=param fig[2])
HENT7AMINDERBNIA-FZHEE
> par(mar=c(0, 0, 0, 0)) #F. &, £E. BOIETRBE
(7)) ZEEE
> dotPlot(hoge[[1]], hoge[[1]], xlab="", ylab="")#70O v k
Error: cannot allocate vector of size 15.7 Gb]

> dev.off() B X UL
null device

— 1
£~ &> q(save="no")
==l iu@bielinux[result] | [12:294 & ]

HAZBEFREDEHET7[E 162



" Dzsauznsss ERELO 215

W14 2 ] d tt Nz dotterCE 1T, Bl I 2—>2F
-Z . aotter — %L THL0R DIk EE,
2 File Edit View Search Terminal Help = €) 15:43 %
f Jiu@bielinux[result] pwd [ 3:434 %]
| “§/home/iu/Desktop/mac share/result
* iu@bielinux[result] 1s -1 sequence3* [ 3:434%]

-rwxrwxrwx 1 iu iu 91727 48 1 12:21
-rwxrwxrwx 1 iu iu 358 48 10 15:40
M - rwxrwxrwx 1 iu iu 398859 48 1 15:26
iu@bielinux[result] dotter sequence3.fa sequence3.fa [ 3:4354 1]

E -rwxrwxrwx 1 iu iu 45865 48 1 11:56

‘ Detected sequence types: DNA vs. DNA
é Karlin/Altschul statistics for these sequences and score matrix:

K = 0.162

Lambda = 0.177
| % => Expected MSP score in a 100x100 matrix = 41.867
B Expected residue score in MSP = 1.728

- => Expected MSP length = 24
45853 vs. 45853 residues => 2102.50 million dots. (Takes 2:02 minut
s on an SGI MIPS R10000)

aAnmEsenoagsrm Sonnhammer and Durbin, Gene, 167: GC1-10, 1995 163



= A 32D 4 RN EAB, DGreyramp
] d ToollZ K<h MY FEEHEAD ., FybkTAavrDay
W14-2 : dotter SR MEBREOEASERNES

Dotter sequence3 vs. sequence3 13 $) 1549 %

22881

I
sequence3: ARCCGACCCTTTTACARCACCTTCCLGGEGGACTARGETGTCTTACTATTTTGATACCTTAGTTAGTATGATETTETF
sequence3: ARCCGACCCTTTTACARCACCT TECCGREGGACTARGCTGTCTTACTATTTTGATACCTTAGTTAGTATGATCTTLTF

I
22881
22881

I
RevComp: AAAGCTCTTGGTATAAATCCATTAACATGAGGTAAATTCCCAT CARATAGAAGATCATACTAACTAAGGTATCARAAT
sequence3: AARCCGACCCTTTTACAACACCTTCCEGGCGGACTAAGCTGTCTTACTATTTTGATACCTTAGTTAGTATGATETTLTE

l
22881

BB O 0 e

15000 — Greyramp Tool
, ]
; : 20000 —
Y " -
== ]
- 25000
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30D 4R OMILE EHB, DAlignment Tool
(&, LERLTLS2DDERFIDTSAU AV MER%E
KR, QS LLEL TS DIEFILERFIAD T

— 2, @F A%Reverse Complement G¥EAE##$H)
(LB DEDFERERTISIN TSI ENDLMND

"
W14-2 :dotter

Dotter sequence3 vs. sequence3

M 2

Dotter - Alignment Tool

?2881

sequence3: AACCGACCCTTTTACARCACCTTCECGECGEGACTARGETGTCTTACTATTTTGATACCTTAGT TAGTATGATCTTCT
sequence3: ARCCGACCCTTTTACARCACCTTCCCGREGGACTARGCTGTCTTACTATTTTGATACCTTAGTTAGTATGATCTTLET

|
22881
?2881

RevComp: ﬂﬂﬂGCTCTTGGTQTRﬂRTCCHTTRRCRTGRGGTRQRTTCCCRTC9ﬂHTQGRQGRTCQTRCTRﬁCTﬂﬂGGTﬂTCRRRQ
sequenced: AACCGACCCTTTTACAARCACCTTCCEGGLGGACTAAGCTGTCTTACTATTTTGATACCTTAGTTAGTATGATETTLT

|
22881

15000—3
a v 40 |
==\ 20000—; Close
;‘ Swap
25000 < Undo
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N ERICR ATV B EBMOR YR T Ok, DED B

THIILT. FoFT OO RS EF A R
W14-2 :dotter - ..

Dotter sequence3 vs. sequence3 13 ) 15:54 %
@ Dotter - Alignment Tool
<l 2;2881
sequence3} ARCCGACCCTTTTACARCACCTTCLLGGEGGACTARGETGTCTTACTATTTTGATACCTTAGTTAGTATGATETTLTF
sequencel; QQCCGQCCCTTTTQCQQCQCCTTCCCGGCGGQCTRQGCTGTCTTﬂCTQTTTTGQTRCCTTRG'II'TQGTQTGQTCTTCTF
22881
¢ - ’ 22881
RevComp: AAAGCTCTTGGTATAAATCCATTARCATGAGGTAAATTCCCATCARAT AGAAGAT CATACTAACTARGGTATCARAAT
sequence3} QRCCGQCCCTTTTﬂCQQCQCCTTCC,CGGCGGﬂCTQﬂGCTGTCTTQCTQTTTTGQTRCCTTRG"‘TRGTQTGQTCTTCTF
‘ 22881
Y B
- 25000 — Undo

HAZBEFREDEHET7[E 166



TR TFHRER (7671, 16576 LNVSEMENR A TILNS, Tk
S LTWVA2DDEF|DIEREES (DD EZIEER) (21
L9 3B, ALLEZY)yILEITFRIEWN TR DI TIEAL
KR TOvkD D4 RO RFRIIZR TSN TLINIZOK,
QM ITMNTBERDBEENRZITINS, /\T>TAT A VE

W14-2 : dotter

Dotter sequence3 vs. sequence3

Dotter sequence3 vs. sequence3

zsequence’ (horizontal}) vs, sequeni E(:?‘;L)hﬁ%ff?ﬁ‘\('ﬁ%)\ #4>P@§$(ffé{${%%ﬁgg&)é
About |
0 = 10000 20000 30000 4000‘
0_"‘ 1 lvl_-l 1 1 l.l"l 1 1 ! 1 l} 1 1 1 1 I l'l 1 ] 1 1 1 1 1 I l. l'l<l l‘l _l 1 lll\
- ’ ‘ : : . . ; o
10000 e
15000——5
T e aesre
20000—3
25000—: :
A RN
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BAILEE

“NE

il

cH

DEEH

S

0

NT->TOJAVEREIZES>TH. |
ZHMYELTEHKELELS . ETDEL
SRy TavkrnBondidd

zequenced (horizontall! vs, szequence3d {verticpgl:

10000 20000

Z0000

4000

10000 L5 P mtE R e
15I:]I:]I:]_: . .....- st 5 HE

ﬁﬁﬁﬁﬁ

[ mbadrsager L PTELE
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" JEE
S BEADESE, QAL (EETF)IZH
-4 - I‘ ‘J |‘7 |:| v Féﬁ:{% <o§€&?®®§a‘ﬁ.‘ﬁk$_¥§df:

10000

20000

30000

40000

dotterd Ry 7Oy kIO E LA

SAVMRZTLSDT, 45,853

o

sooo7 e N
10000 i i
15000

20000 - E

-

bpMsequence3 IR IK & HI B

25000 I+ -

30000

35000 il jpiint i Bl

40000 fiseisrdie e

45000 IR e T

881, 22881
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" S
-4 I~“\JI~7 D\/béﬁﬂ%

10000

20000

30000

40000

‘W14

5000 —l,

1000077 S Lt b S s e

150005 o il

20000 o7 i gt

25000 I+ -

30000 1 T

350003 il jinnh e Bl

40000 fiseisrdie e

45000 -} - M e T

BBL: 58T T e P

KEMIZIL, £83T45,853 bp

D56, DRINEQEEDH
5,000 bpAEHEL TS EHIBR
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" _JE— Dotter EfTHERE R T S8 3(=
(X, BEARMIZDZHTSHGUI
W14-5: dOtter"fg g Dk LSO X F £ £

Dotter sequence3 vs. sequence3 13 €) 16:16 %

@ ?2881

[r— sequencel; AARCCGACCCTTTTACARCACCTTCCLGGEGGACTAARGLTGTCTTACTATTTTGATACCTTAGTTAGTATGATCTTCTATTTGATGGGAATTTAL
= sequencel: QQCCGQCCCTTTTQCQQCRCCTTCCCGGCGGQCTQQGCTGTCTTQCTﬂTTTTGﬂTFICCTTRG'II'TQGTFITGQTCTTCTRTTTGQTGGGQRTTTQE
— 22881
e
RevComp: AARGCTCTTGGTATAAATCLAT TARCATGAGGTAAATTCCCATCARATAGAARGATCATACTAACTARGGTATCAARRATAGTAAGACAGCTTAGT
sequencel; QQCCGQCCCTTTTQCRRCQCCTTCCCGGCGGﬂCTQRGCTGTCTTRCTQTTTTGQTQCCTTQG'll'TQGTF\TGFITCTTCTRTTTGQTGGGQQTTTRC
‘ 22881
é Greyramp Tool

- 15000

20000

lll_llIIIIIIIIIIIIIII

v
mm

n

)

o

S

S
IIIIIIIII Ill

§

:

)

Al

b
I'%lllll\iilllll

30000

cDEHEIE 171




n | OFVESORAICHA—Y L EBEEE AEAZ

W14-5: dotterf& 7 =/ —HRehssssot. ox. Sl
- . 70

'y | sequence3 {(horizontal}) vs, sequence3 {verticll?
| A
0 10000 20000 30000 40000

0 A 1 1 1 ! 1 1 I.I.I ! 1 1 1 1 1 1 1 1 I I_.I 1 1 ! ! 1 ',I 1 I‘I 1 1 1 ! 1 III .l 1 1 1

13 == ) 1620 %

5000

10000

15000

20000

21D DD O M

IAIIIIIIlllIlll lll_llIllIIIIIIIIllIlllllllll]llllllIllllllll_l

i 881, A‘2‘2_881E ‘
25000 IREEN DA
3 30000
7 A . 3 e AR Rt 22 ‘ ey ) o {2 sy R A it A
— I A e e R et 0T A e SRR R R T T S
R asoERErE S e e 172




" S DATUFITHAHTRERE

14-6 : dotter.%% It ‘fﬁ 2o TVNBIEAbMYET

File Edit View Search Terminal Help i ] B €) 16224 %
r Jiu@bielinux[result] pwd [ 4:1654 %]
/home/iu/Desktop/mac share/result

iu@bielinux[result] 1s -1 sequence3* [ 4:1654 %]
-rwxrwxrwx 1 iu iu 45865 48 1 11:56 -
-rwxrwxrwx 1 iu iu 91727 48 1 12:21
: -rwxrwxrwx 1 iu 1iu 358 48 10 15:40
o Bl - rwxrwxrwx 1 iu iu 398859 48 1 15:26
iu@bielinux[result] dotter sequence3.fa sequence3.fa [ 4:1654 %)

. Detected sequence types: DNA vs. DNA
S Karlin/Altschul statistics for these sequences and score matrix:
=) K = 0.162
Lambda = 0.177
=> Expected MSP score in a 100x100 matrix = 41.867
Expected residue score in MSP = 1.728
=> Expected MSP length = 24
45853 vs. 45853 residues => 2102.50 million dots. (Takes 2:02 minutes on an SGI
MIPS R10000)

‘H | (dotter:24317): Gtk-WARNING **: GtkSpinButton: setting an adjustment with non-z
i}i; ero page size is deprecated
- W/dotter:24317): Gtk-WARNING **: GtkSpinButton: setting an adjustment with non-z
f: ero page size is deprecated
=4S i u@bielinux[result] [ 4:245 %]
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= B @1'E¥%“4v/7hljf;t£:r-%otuo®®
keblastdo®/\—321%2.2.28+, QT
W15 1:makeblastdb r—nhaj%jzzh\ﬁ%aﬁ%?;age)ﬁﬁﬁﬁﬂo@

= Flle Ednt View Search Terminal Help J:L)Eiff:ﬂ]fdtgﬁ',ﬁﬂ[ir—helpjfﬂj%)J:aff
@ [ 47947 &, ]
s i U@bielinux[result] makeblastdb -version [ 4:545F 1% ]
qu makeblastdb: 2.2.28+
M Package: blast 2.2.28, build Jun 3 2013 11:17:14
7 iu@bielinux[result] makeblastdb -h [ 4:545 %% ]
Wl USAGE
B makeblastdb [-h] [-help] [-in input_file] [-input_type type]
. -dbtype molecule type [-title database title] [-parse seqids]
[-hash index] [-mask data mask data files] [-gi mask]
N [-gi mask name gi based mask names] [-out database name]
é [-max file sz number of bytes] [-taxid TaxID] [-taxid map TaxIDMa
pFile]
i [-logfile File Name] [-version]
En
S DESCRIPTION
Application to create BLAST databases, version 2.2.28+
.@ Use '-help' to print detailed descriptions of command line arguments‘
? iu@bielinux[result] [ 4:545F 1% ]
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(Dmakeblastdb A&, A Aldsequenced fa,
IE RS THAHZ EERT nuclZ—dbtypeA 7
L3V TRTE. @FEITRIL. sequenced.fank
ELVST7AILHSEERL SN TS

=
W15 1: makeblastdb

File Edit View Search Terminal Help

|1u@b1e11nux[result] pwd [ 9T Z7F %]
“1/home/1iu/Desktop/mac_share/result
iu@bielinux[result] 1s sequence3.fa* [ 9:274 %]

iu@bielinux[result] makeblastdb -in sequence3.fa -dbtype nucl -hash i
ndex

Building a new DB, current time: 04/12/2016 21:27:26

New DB name: sequence3.fa

New DB title: sequence3.fa

Sequence type: Nucleotide

Keep Linkouts: T

Keep MBits: T

Maximum file size: 1000000000B

Adding sequences from FASTA; added 1 sequences in 0.001755 seconds.
iu@bielinux[result] 1s sequence3.fa* [ 9:274 %]

iu@bielinux[result] | [ 9:274 %]

cH
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" =l | Dblastn® 34T, DB queryfllk&bi=sequences fa
o HNT7A LA ILsequenced blasttxt, Gt HEIT— B
W15-2: blastn

File Edit View Search Terminal Help ty B = ) 22:02 1%
r 1u@b1e11nux[result] pwd [10:0154 %8 ]

/home/iu/Desktop/mac share/result

iu@bielinux[result] 1s sequence3* [10:024 1 ]

iu@bielinux[result] blastn -db sequence3.fa -query sequence3.fa -out
sequence3 blast.txt

iu@bielinux[result] 1s sequence3* [10:024 & ]

B
iu@bielinux[result] | [10:024 1 ]
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S blastnEITHERI74M )b%ﬁ%&)é/« ®
sequenced blast. txt@r?‘ﬂwm DT

W15 3’#%’5’%%5 AILEHAN01T) RN OFT li3852

File Edit View Search Terminal Help 13 = 4) 22:15 %

1u@b1e11nux[result] pwd [10:154 1 ]
/home/iu/Desktop/mac share/result

iu@bielinux[result] ls -1 sequence3 blast.txt [10:154 % ]
-rwxrwxrwx 1 iu iu 226098 48 12 22:02 -

iu@bielinux[result] head sequence3 blast.txt [10:154 % ]
BLASTN 2.2.28+

Reference: Zheng Zhang, Scott Schwartz, Lukas Wagner, and Webb
Miller (2000), "A greedy algorithm for aligning DNA sequences", ]
Comput Biol 2000; 7(1-2):203-14.

Database: sequence3.fa

iu@bielinux[result] wc sequence3 blast.txt [10:155 % ]
3852 8793 226098 sequence3 blast.txt
iu@bielinux[result] [10:154 % ]
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" gt bllostitia. Shety s e s

W15-3: "f}ﬁ %% Ejl_(’&) A THBL. DI DFIDR IR D F#ERLERS

BLASTN Z.2.28+

Miller (20000, “A greedy algorithm for aligning ONA sequences™,

Reference: Zheng Zhang, Scott Schwartz, Lukas Wasrer, and Webb
Comput Biol 2000; 7(1-27:203-14,

Databasze: sequencel.fa
1 sequences; 45,853 total letters

uery= seguencel

Length=45853

Score E
Sequences producing significant alizrments: (Bits) Wa lue
sequencesd 8.468e+04 0.0
> sequences
Length=45853
Score = §.4B8e+04 bits (45853), Expect = 0.0
[dentities = 45853/45853 (100%), Gaps = (/45853 (0%)
Strand=Flus/F lus
1 TR T
Shjct 1 TTTTAGCGGCGGTET TTEAACTGLCGCACTTCTCGAAACACAGTCAATCCTAATTGCCAL &0

H7TTTLAXE T LS AV EFTAATT I
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MODBRIDERF| [Lsequencel.fa, @queryfil

W15_3 %:E % % EJE &) é D ELFtsequencel.fa, F£=(E45,853 bp

BLASTN Z.2.28+

Reference: Zheng Zhang, Scott Schwartz, Lukas Wasrer, and Webb

Miller (20000, “A greedy algorithm for aligning ONA sequences™,
Comput Biol 2000; 7(1-2):203-14.

Uatabase: seaquences.fa
1 seauences; 45,853 total letters

Query= sequenced
Length=458h3

Seqguences producing signifticant aliarments:

sequences

> sequences

Length=45853

Score = §.4B8e+04 bits (45853), Expect = 0.0
[dentities = 45853/45853 (100%), Gaps = (/45853 (0%)
Strand=Flus/F lus

Score E

(Bits) Wa lue
8.468=+04 0.0

Guery 1 TTTTAGCGLCGETGT TTGAACTGOCGCACTTCTCGAAACACAGTCAATCCTAATTGCCAS B0

LLLLCLLLLE L UL L L L L L LLLEE L] ]
shjct 1 TTTTAGCGLCGETGT TTHAACTGLCGCACTTCTOGAAACACAGTCAATCCTAATTGCCAS B0

H7TTTLAXE T LS AV EFTAATT I

179




" B DRy TETRDTSA AL MEEDIEE.,
.4+ by TE Yk (top hit)(3 3D E KA
WI15-3: 5B 2B D | siticion sorars o,

BLASTM 2.2.28+ @Il 1dentities = 45853/45853 (100%) |

Reference: Zheng Zhang, Scott Schwartz, Lukas Wasrer, and Webb

Miller (20000, “A greedy algorithm for aligning ONA sequences™,
Comput Biol 2000; 7(1-2):203-14.

Uatabase: seaquences.fa
1 seauences: 45,853 total letters

Score = 8.468e+04 bits (45853), Expect = 0.0
[dentities = 45853/45853 (100%), Gaps = 0/45853 (0%
Strand=Plus/Plus

Huery= sequence

Length=45853

Score E
Sequences Yroducing significant alizrments: (Bit=) Wa lue
sequep{ced 8.468e+04 0.0

> sgquences

Letieth=45853

Score = §.4B8e+04 bits (45853), Expect = 0.0
[dentities = 45853/45853 (100%), Gaps = (/45853 (0%)
Strand=Flus/F lus

Guery 1 TTTTAGCGLCGETGT TTGAACTGOCGCACTTCTCGAAACACAGTCAATCCTAATTGCCAS B0

LLLLCLLLLE L UL L L L L L LLLEE L] ]
shjct 1 TTTTAGCGLCGETGT TTHAACTGLCGCACTTCTOGAAACACAGTCAATCCTAATTGCCAS B0 180

H7TTTLAXE T LS AV EFTAATT I



= DBLASTHERI7MILRDEY N ZE
W15'4 _ t “w I\alé EELIZWMGE L, "Score =&V
BVl % FIE BT Egrep THARIEEL

BLASTN Z.2.28+

Reference: Zheng Zhang, Scott Schwartz, Lukas Wasrer, and Webb

Miller (20000, “A greedy algorithm for aligning ONA sequences™,
Comput Biol 2000; 7(1-2):203-14.

Uatabase: seaquences.fa
1 sequegces: 45,853 total letters

IScore =| 8.468e+04 bits (45853), Expect = 0.0
[dentities = 45853/45853 (100%), Gaps = 0/45853 (0

uery= seguencel

Length=45853

Strand=Plus/Plus

Score E
Sequences producing significant alizrments: (Bits) Wa lue
sequencesd 8.468e+04 0.0
> sequences
Length=45853
8.468e+04 bits (45853), Expect = 0.0
dentities = 45853/45853 (100%), Gaps = 0745853 (0]
Strand=Flus/F lus
1 TR T
Shjct 1 TTTTAGCGGCGGTET TTEAACTGLCGCACTTCTCGAAACACAGTCAATCCTAATTGCCAL &0

H7TTTLAXE T LS AV EFTAATT I

o
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D"Score ="ELVSXFFEEL TER T
QFDTEIX10E, DFEYEYRERIX10

3 B = €) 2345 &

fiu@bielinux[result] pwd [11:454 1 ]
/home/iu/Desktop/mac share/result
iu@bielinux[result] ls -1 sequence3 blast.txt [11:454 1 ]
-rwxrwxrwx 1 iu iu 226098 48 12 22:02 -
iu@bielinux[result] grep "Score =" sequence3 blast.txt [11:454 %]
Score = 8.468e+04 bits (45853), Expect = 0.0
Score = 8844 bits (4789), Expect = 0.0
Score = 8844 bits (4789), Expect = 0.0
Score = 106 bits (57), Expect = 2e-23
Score = 93.5 bits (50), Expect = 2e-19
Score = 93.5 bits (50), Expect = 2e-19
Score = 82.4 bits (44), Expect = 3e-16
Score = 75.0 bits (40), Expect = 6e-14
Score = 75.0 bits (40), Expect = 6e-14
Score = 63.9 bits (34), Expect = le-10
iu@bielinux[result] grep -c "Score =" sequence3 blast.txt
10
iu@bielinux[result] [11:4554 % ]
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(DBLAST#E 8 771 JL(sequenced blast.txt)l&
3,8521T1=21=, @grepEITHFIT-nZEDITHIET
BREXFI(CDIZE Score =" )BLITES
File Edit View Search Terminal Help %%Eﬁto 15|Jilitjj>|:t‘yl"i3,092‘?i’a\ H—K

iu@bielinux[result] pwd “ =B NS D AT CI=
“§/home/iu/Desktop/mac_share/result EvhE34251TBGEEN DT CITHhM D

iu@bielinux[result] 1s -1 sequence3 blast.txt [ 4:0841 ]

-rwxrwxrwx 1 iu iu 226098 48 12 22:02

iu@bielinux[result] wc sequence3 blast.txt [ 4:084% ]
3852 8793 226098 sequence3 blast.txt

iu@bielinux[result] grep -n "Score =" sequence3 blast.txt

27: Score = 8.468e+04 bits (45853), Expect = 0.0
3092: Score = 8844 bits (4789), Expect = 0.0

3425: Score = 8844 bits (4789), Expect = 0.0
3758: Score = 106 bits (57), Expect = 2e-23
3771: Score = 93.5 bits (50), Expect = 2e-19
3784: Score = 93.5 bits (50), Expect = 2e-19
3797: Score = 82.4 bits (44), Expect = 3e-16
3806: Score = 75.0 bits (40), Expect = 6e-14
3815: Score = 75.0 bits (40), Expect = 6e-14
3824: Score = 63.9 bits (34), Expect = le-10
iu@bielinux[result] N [ 4:0854 %]
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MDgrep ~AZX T aVT—HLIITZEHERADITHERT
o D1{1lE . —E5EIE HY45,853 bp T100%— 2. Gapst
= 0/45853, W14-4D Ky T7AVFDRxIAIBDREZ E—H

Ty B = ) 17:50 3¢
iu@bielinux[result] grep -A 3 "Score =" sequence3 blast.txt

Score = 8.468e+04 bits (45853), Expect = 0.0
Identities = 45853/45853 (100%), Gaps = 0/45853 (0%)
Strand=Plus/Plus

Score = 8844 bits (4789), Expect = 0.0
Identities = 4869/4901 (99%), Gaps = 31/4901 (1%)
Strand=Plus/Plus

- - ‘ oooooooooooooooooooo
o -

Score = 8844 bits (4789), Expect = 0.0
Identities = 4869/4901 (99%), Gaps = 31/4901 (1%) i
Sstrand=Plus/Plus T

15000

50007 i N

200003

Score = 106 bits (57), Expect = 2e-23

3333333333

Identities = 68/73 (93%), Gaps = 2/73 (3%) = é'
Strand=Plus/Minus L

35000

40000

450003 Sl
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Score =

8.468e+04 bits (45853), Expect =
Identities = 45853/45853 (100%), Gaps = 0/
Strand=Plus/Plus

RIR2GLODEQD 2D EY M., —E S A
4,901 bp&#i>THY Wi4-4DFvhTOvkE
D2DODFEADREEXZE—HT S, EBELM
ELLIZHET EHNIE. WIH-5THLN=-Dt
AU REYb?D3,09217B L&, @Y —FEvhD
34251 TB LD T 54 AU REBkONIX KLY

Score = 8844 bits (4789), Expect = 0.0
Identities = 4869/4901 (99%), Gaps =
Strand=Plus/Plus

31/4901 (1%)

00000000000000000000
.............

Score = 8844 bits (4789), Expect = 0.0

Strand=Plus/Plus

Identities = 4869/4901 (99%), Gaps = 31/4901 (1%)

Score = 106 bits (57), Expect = 2e-23
Identities = 68/73 (93%), Gaps = 2/73 (3%)
Strand=Plus/Minus

15000

200003

aaaaaaaaaaa
250004

30000

35000

40000

HAZBEFREDEHET7[E
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] _ lessO <K Tsequenced blast.txtZB=. Score =

W15 7 ] I THRE, BHEDEBZLOIZESOTHELZIESH
-( 1 1eSS U, BIEDOWI4-6-2(= XFFIRRDOYHHY
File Edit View Search Terminal Help 13 == €) 1921 %

r Jiu@bielinux[result] pwd [ 7:214 %]
/home/iu/Desktop/mac share/result
iu@bielinux[result] 1s -1 sequence3 blast.txt [ 7:214 %]
-rwxrwxrwx 1 iu iu 226098 48 12 22:02 -
iu@bielinux[result] less sequence3 blast.txt] [ 7:214 %]
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lessAV K Tsequence3 blast txtZFLVI=E %

15-7:less

File Edit View Search Terminal Help 13 = €) 19:48 1%
IBLASTN 2.2.28+

Reference: Zheng Zhang, Scott Schwartz, Lukas Wagner, and Webb
Miller (2000), "A greedy algorithm for aligning DNA sequences", ]
Comput Biol 2000; 7(1-2):203-14.

1 sequences; 45,853 total letters

Query= sequence3

Length=45853
Score

JMSequences producing significant alignments: (Bits) V

sequence3 blast.txt
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(Dl /Score =]&3TH T, Score =ELVS X FHNERE

15-7:less

iu@bielinux[~/Desktop/mac_share/result] 13 = €) 20:49 1%
IBLASTN 2.2.28+

Score
E
Sequences producing significant alignments: (Bits) V
/Score =Jj

Reference: Zheng Zhang, Scott Schwartz, Lukas Wagner, and Webb
Miller (2000), "A greedy algorithm for aligning DNA sequences", ]
Comput Biol 2000; 7(1-2):203-14.

1 sequences; 45,853 total letters

Query= sequence3

Length=45853
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= I OMTEYRDOEDOARMIZRZ D, @2 K (145,853
W15 7 _ I bpE T TCRE—HLEDT. QqueryD1-60FE B D15
- [ 11€SS E LDBAI(Sbjct; SubjectDERR)D1-60F B DIz L
9 File Edit View Search Terminal Help Tf(T—GE;E&)T%%é_ﬁt@OTL\%):&75‘\*)75\%)

8.468e+04 bits (45853), Expect = v.u©
Identities = 45853/45853 (100%), Gaps = 0/45853 (0%)
Strand=Plus/Plus

MQuery 1 [TTTAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTGCCAA 60

. LELLECETEEEEEEEE LT EE R EE LR E T e L e |
Shjct 1 TTTTAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTGCCAA 60

Query 61 TTGCAATCAATAGTGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAATTTTAGCCA 120

. IIIIIIIIIIIIIIIIIlIIlIlIIlIIlIIIIIIIlIIIIIIIIIIIIIIIIIIIIIII
Sbjct 61 TGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAATTTTAGCCA 120

Query 121 TTACGGACACCTCCATCTTTTGATAGCGCTAACAAGTGCTACTTCAACAAATCCTTTTAT 180

_ I|I||I|IIlIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIII
Sbjct 121 CTAACAAGTGCTACTTCAACAAATCCTTTTAT 180

Query 181 GCTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAAGT 240

. LELEELEEEEEEETEE R e LT LR T e L e e iyl
Sbjct 181  GCTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAAGT 240
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(n]&3T> T 2FBIZ—ET BHScore =M

W15-8:less

iu@bielinux[~/Desktop/mac_share/result] 13 - = €)

| | 8844 bits (4789), Expect = 0.0
E Identities = 4869/4901 (99%), Gaps = 31/4901 (1%)
: Strand=Plus/Plus
_MQuery 40967 TTTTAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTGCCCA
_ LEDEETEELTEEN TR TR e et e e e e e e 1l
Sbjct 1 TTTTAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTG-CCA

Query 41027 !I;GCAATCAATAGTGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAAIIIIAGCC

. LLLLTEEDEEERE LR L e EE T e T EE T e iyl
Sbjct 60 ATTGCAATCAATAGTGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAATTTTAGCC

Query 41087 ATTACGGACACCTCCATCTTTTGATAGCGCTAACAAGTGCTACTTCAACAAATCCTTTTA

_ |IIIIIIII||I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 120 CTAACAAGTGCTACTTCAACAAATCCTTTTA

Query 41147 TGCCTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAA

. LELEEEREEERE L LT T EE T e R T e EE P e T e el
Sbjct 180  TG-CTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAA

BEITIZKAN
— O RRLIFER . DaueryBL 51 M40,967F B DIEEA
DBEIEEFINIEZFE DIEEL—FBLTWBILEEK]RT S

21:13 %

41026
59
41086
119
41146
179
41206

238
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" A OO &SIz, DBfAI(Shjct) TECAHE A TGaph' R
W15-8:less SN b. H, @LIET4901 bpD TS AV D 5531

{E7=(F GapMN&HSI-FEELD T, EHEMICEMFTELL

iu@bielinux[~/Desktop/mac_share/result] 13 - = ) 21:13 %

151 8844 bits (4789), Expect = 0.0

Identities = 4869/4901 (99%), Gaps = 31/4901 (1%)
Strand=Plus/Plus

@

Query 40967 IIIIAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTGCCCA 41026

_ LLLEECELEEEEEEEEE L LT L ey
Sbjct 1 TTTTAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTG-CCA 59

B
%
=
B
=

Query 41027 ATTGCAATCAATAGTGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAATTTTAGCC 41086

. IIIIIIIIIIIII|lIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIlIIlIIIIIIIlI
Sbjct 60 TTGCAATCAATAGTGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAATTTTAGCC 119

Query 41087 ATTACGGACACCTCCATCTTTTGATAGCGCTAACAAGTGCTACTTCAACAAATCCTTTTA 41146

_ |IIIIIIII||I|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 120 CTAACAAGTGCTACTTCAACAAATCCTTTTA 179

Query 41147 TGEtTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAA 41206

. LELLEEEEEEEEE TP LT L L L
Sbjct 180  TG-CTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAA 238
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M1&EFT o T 3B BIC—ET HScore =MEEEITISAN

W15 8 _ I —SERTRLHER, DqueryBRFID1FB DIEEADB
-0 . 1eSS BB 510409678 B DIERE—BL TN EXEKT S

iu@bielinux[~/Desktop/mac_share/result] o 2% = &3% H (iQuerytSchtb\)\m'ﬁébo'tL\%)T:‘(-j-

Identities = 4869/4901 (99%), Gaps = 31/4901 (1%)
Strand=Plus/Plus

rax 8844 bits (4789), Expect = u.vu
| |

@

Query 1 IIIIAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTG CCA 59

. LLLEECEUEEEEEEEEE T LT L ey <
Sbjct 40967 TTTTAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTGCCCA 41026

Query 60 !';GCAATCAATAGTGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAAIIIIAGCC 119

. LLLLTEEDEEERE LR L e EEE T e T L LTl
Sbjct 41027 ATTGCAATCAATAGTGACAATTTACCCCAAAAACCAGGGGTCTGTCGTTTAATTTTAGCC 41086

Query 120 ATTACGGACACCTCCATCTTTTGATAGCGCTAACAAGTGCTACTTCAACAAATCCTTTTA 179

_ IIII|I|IIIII|I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 41087 CTAACAAGTGCTACTTCAACAAATCCTTTTA 41146

DD ED O M

Query 180 TG CTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAA 238

. LEALEEEETTEEEEEEEE TP LTI n ]
Sbjct 41147 TGCCTAATCACAATTACTGCGGCTGAAGCGCCTGGGCAGCAACGGTTCCGATCACAATAA 41206

1 @~

L
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" I EREIF—%10EEL . 1078 HR— k
W15 9 ] I MICBBL-ERE@E. EhoFEYRDT7SA
-9 :.1eSS UAUMERDORBEDIEFSERRTIONBM

iu@bielinux[~/Desktop/mac_share/result] 13 == €) 21:57 %

| JQuery 45753 AGAAAGAATTAACGAATTACGCAAAGAAGCCATTGATTACTCTACTAGAAAATCTTATGT 45812

—_— RNy
E Sbjct 4784  AGAAAGAATTAACGAATTACGCAAAGAAGCCATTGATTACTCTACTAGAAAATCTTATGT 4843

ﬁ Query 45813 CACGACCAAATTATTTTTTATCGCCAACATGATTAAGCACA 45853

_ LECLECEEEEET TR e
Sbjct 4844  CACGACCAAATTATTTTTTATCGCCAACATGATTAAGCACA 4884

8844 bits (4789), Expect = 0.0
Identities = 4869/4901 (99%), Gaps = 31/4901 (1%)

Strand=Plus/Plus ‘ '
Query 1

TTTTAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTG-CCA 59
- LLLEECECEEEEE L e e e il <

Sbjct 40967 TTI TAGCGGCGGTGTTTGAACTGCCGCACTTCTCGAAACACAGTCAATCCTAATTGCCCA 41026

@ Query 60 ﬁGCAATCAATAGTGACAAT‘ITACCCCAAAAACCAGGGGTCTGTCGIIIAAIIIIAGCC 119
£ 3 LEEEECETEERE R R e e e e e e ee e e e e e e e e e e e e e e e e e e ey
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S LA ALY, (EE
EHHY4900 bpFEEEDTEDF 7
W16 1 I‘ U -[Aﬂi*ﬁ TJEijZ ) 2400 - 2500% B 15 2Bk B, ,\17#
iu@bielinux[~/Desktop/mac_share/result] B2 [j:@d) fﬂkﬁ(%[,\%ﬁ%&) EZ|Z
:E,\Z'?‘J?'bGapb‘ﬁL\;&’EﬁEmm

Query 2390  GAATTATCAAGCTACGACTGGGGATTCGATATAGT Cecervorrrrrrrorovreror o

| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 43363 GGGATTCGATATAGTCCCTGGATTTAGAACTGTTGATGAT = 43422

Query 2450  GAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGAT 2509
| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 43423 CTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGAT 43482

| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 43483 CCGCGAATAGATCGTCAAAATTTAACAGAATATCAAAAAGAAACCCCAATTGATCTAAGA 43542

Query 2570  GAAGTAGTGCGCATTATCAAATATTGGAGAAAGGCTCATAACGCAGTATGTAAGCTTAAT 2629

| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 43543 AGTGCGCATTATCAAATATTGGAGAAAGGCTCATAACGCAGTATGTAAGCTTAAT 43602

Query 2630 TCTTATGCACTAGAGACCACGGTTCTTGACTTTATAGATACTAATCCAATATATTCCAAC 2689

| LEELERECEEEEEEC TP EEEr e e ee e e e e e e e e et
Sbjct 43603 TCTTATGCACTAGAGACCACGGTTCTTGACTTTATAGATACTAATCCAATATATTCCAAC 43662

o

i Query 2510 CCGCGAATAGATCGTCAAAATTTAACAGAATATCAAAAAGAAACCCCAATTGATCTAAGA 2569
b3
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- DODECATRNI LT BHZEIZT B, Kl
(9 AERAIK, EA2450FEH. TN
W16 1 I‘ U -[Aﬂi*ﬁ TJEW 43423%50)1&%7‘:“&;6(:@1’);@5\6

iu@bielinux[~/Desktop/mac_share/fresulkt] LIl = o4) 13:38 %

|
| fQuery 2390 GAATTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGTTGATGAT 2449

Sbjct 43363 TTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGTTGATGAT 43422

Query 2450 EﬁhGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGAT 2509

Sbjct 43423 |GAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGAT 43482

Query 2510 CCGCGAATAGATCGTCAAAATTTAACAGAATATCAAAAAGAAACCCCAATTGATCTAAGA 2569

% ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
=

Sbjct 43483 CCGCGAATAGATCGTCAAAATTTAACAGAATATCAAAAAGAAACCCCAATTGATCTAAGA 43542

Query 2570  GAAGTAGTGCGCATTATCAAATATTGGAGAAAGGCTCATAACGCAGTATGTAAGCTTAAT 2629

| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 43543 AGTGCGCATTATCAAATATTGGAGAAAGGCTCATAACGCAGTATGTAAGCTTAAT 43602

Query 2630 TCTTATGCACTAGAGACCACGGTTCTTGACTTTATAGATACTAATCCAATATATTCCAAC 2689

| LEELERECEEEEEEC TP EEEr e e ee e e e e e e e e et
Sbjct 43603 TCTTATGCACTAGAGACCACGGTTCTTGACTTTATAGATACTAATCCAATATATTCCAAC 43662

o
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" D2450% B DIEHEN) LEOUEEEIC
_ /4 I 55H& . [2450, 43422 bp]E TR [F kLD
W16-2: ') LB DBELH ' 5555 b g otamnnss
iu@bielinux[~/Desktop/mac_share/fresulkt] O) (3’3 (i@d) 5']%*?0) J:’B ':73: U S EE;—'J&O) lia
li@@&Sl‘ﬁélif’G%é @q’é%%?

Query 2390  GAATTATCAAGCTACGACTGGGGATTCGATArorecerworrrrrorvreror o

| N mnnnmm
Sbjct 43363 [GAATTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGTTGATGAT (@)3422

Query 2450 GAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGAT, 2509

| CECEEETETETEEEE e e e e e e e ee e e e e e e e e rrrr
Sbjct 43423 GAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGAT 43482

Query 2510 CCGCGAATAGATCGTCAAAATTTAACAGAATATCAAAAAGAAACCCCAATTGATCTAAGA 2569

| LEELEEEREEEELEEEEErr L e e e e e e e ey
Sbjct 43483 CCGCGAATAGATCGTCAAAATTTAACAGAATATCAAAAAGAAACCCCAATTGATCTAAGA 43542

Query 2570  GAAGTAGTGCGCATTATCAAATATTGGAGAAAGGCTCATAACGCAGTATGTAAGCTTAAT 2629

| ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 43543 AGTGCGCATTATCAAATATTGGAGAAAGGCTCATAACGCAGTATGTAAGCTTAAT 43602

Query 2630 TCTTATGCACTAGAGACCACGGTTCTTGACTTTATAGATACTAATCCAATATATTCCAAC 2689

| LEELERECEEEEEEC TP EEEr e e ee e e e e e e e e et
Sbjct 43603 TCTTATGCACTAGAGACCACGGTTCTTGACTTTATAGATACTAATCCAATATATTCCAAC 43662
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= OFF XL LEDFASTAT7AIL (T 7
] o B/ 1 )L4 : sequenced_trimmed.fa) M
16'3 . I\ I) -L\ % TT descriptionfTZ{ERL, W12-7&(FIXEIL

13 = ) 15:41 %

r Jiu@bielinux[result] pwd [ 3:414 %]
/home/iu/Desktop/mac share/result
iu@bielinux[result] ls -1 sequence3*.fa [ 3:414 %]

-rwxrwxrwx 1 iu iu 45865 48 1 11:56

iu@bielinux[result] echo ">sequence3 trimmed" > sequence3 trimmed.fa [ 3:414#]
iu@bielinux[result] more sequence3 trimmed.fa [ 3:414 %]
>sequence3 trimmed

iu@bielinux[result] | [ 3:415 %]
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D) LETAE, WI-2LFFRLC, @
sequence3 faDEFXIRITOABMYHL T/NATT
L. @2450-43422 X FHE B LI-HER%.
@sequence3 trimmed.falZ1IEINEEAH

" JE
W16-3: k) LE1T

File Edit View Search Terminal Help

iu@bielinux[result] pwd [ 34T & ]
“§/home/iu/Desktop/mac share/result
iu@bielinux[result] 1s -1 sequence3*.fa [ 3:414 %]

-rwxrwxrwx 1 iu iu 45865 4H 1 11:56
iu@bielinux[result] echo ">sequence3 trimmed" > sequence3 trimmed.fa [ 3:414#]
iu@bielinux[result] more sequence3 trimmed.fa [ 3:414 %]

>sequence3 trimmed
iu@bielinux[result] tail -n 1 sequence3.fa | cut -c 2450-43422 >> sequence3 trimm

ed.fa . .
iugbielinux[result] | [ﬁ‘F&]
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S DIsTHER. 1 bp = 1 byte, T7ALHFAX

sTZE = IR LENEEZT5, 4 T
W16'4 mOre—C“ﬁ%E E?\']‘ 2 75 H] b @moreT

iu@bielinux[~/Desktop/mac_share/result] 13 = ) 15:42 1%
'@
E

—

Jiu@bielinux[result] pwd [ 3:414 %]
/home/iu/Desktop/mac share/result
iu@bielinux[result] ls -1 sequence3*.fa [ 3:414 %]

-rwxrwxrwx 1 iu iu 45865 48 1 11:56

iu@bielinux[result] echo ">sequence3 trimmed" > sequence3 trimmed.fa [ 3:414#]

iu@bielinux[result] more sequence3 trimmed.fa [ 3:414 %]

>sequence3 trimmed

iu@bielinux[result] tail -n 1 sequence3.fa | cut -c 2450-43422 >> sequence3 trimm
ed.fa

iu@bielinux[result] 1s -1 sequence3*.fa [ 3:414 %]

-rwxrwxrwx 1 iu iu 45865 48 1 11:56

-rwxrwxrwx 1 iu iu 40993 48 16 15:41

iu@bielinux[result] more sequence3 trimmed. falj [ 3:424 %]

BAILEE

b

oul
ch

DEEH

“NE
b
.
=
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. DFRTRT R LEOEEEF|D
: <L =X RADIFESE. W16-2&2<RILIZ%-
W16-4:more ChER CNB I EMBSEC N LT B &

® File Edit View Search Terminal Help LIl == 4)) 15:44 %

GAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGATCCGCGAATAGATCGTCAAAAT

i TTAACAGAATATCAAAAAGAAACCCCAATTGATCTAAGAGAAGTAGTGCGCATTATCAAATATTGGAGAAAGGCTCATAAC

WGCTGGATCTTGTTAAAATAATCTTATAAATTGTCGTCTAACCACTTATTGACACTATGTTGAAGGTTATTTTATTAATGCT

GCAGTATGTAAGCTTAATTCTTATGCACTAGAGACCACGGTTCTTGACTTTATAGATACTAATCCAATATATTCCAACTCT
CGAGAATTTATAGAAAATTTTCTTCTTTATCTTTCAAAAGCAGTTTTAGGTTCTGTTCAAGATAGAAAGGGCATTCAAGGA
GATCTTAATTCTTTGGATTATATAGATCGTTTAGAAATTCAGGAAAAAGCGATATACTACCATGACATGATAAAAGAAGCT
AATAATTACGAATCTGAATCCATGAGTGAGCAAGCAATAAAATCTTGGACAAATTTTTTTGGAGACTGATCGATGAAGATA
AGATTCGATATAGCTAAGCAAAACACGCCTGAAGCAATTCAATTATTGTCTGCACAAAGACATTTATATTCTCAAGCAAAA

[TTATAGAATTTTTTAGCTTTTTTTCAACATTAGCTCCAATTATTCTTGTACTTTTTATTAAAAATAGAATTTGTATTCAG
TTCATTACAACCATCATCACTGTGG Query 2390  GAATTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGTTGATGAT 2449

CAAGAAAAGTTTGACACTCTTATAT|shjct 43363 [GAATTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGT TGATGAT
AATAAGTTCTCACAARATARAAATT | i e e e
ATAATTATTTGTCAAAGGAGTAATCQUery  24508B)GAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACT TGGGAAAAAACAGAT] 2509

CORCERERRREEE e e e eeeererer e e et et e eeererrerrerrrrinl
TGCATGTTTCTTCTGCTTATTATCGh ct 43423 GAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAAAAAACAGAT 43482
ACTACAATTCCAATTGTTATCAAATTTATARACTATTUGATCACT T T TARAGL T TTACTAGA TGCAGAAAC TCAACTARTT
AACCAGATAGATGATATCATTCACTCTATAGATAAAAATAGATATTCAATTTCTGTTAAAGATTTAAGGTCTATTCAAGAT
[TTATATTTGTTAATATTAGATCTGCAACTATTTTAGTTCCAAATTGGCTTTACTTTGTTACCAAGAAAAGCCATGAAGAA

GCAATGAAATCTTCTACTAAAAGTATTGCTGATAATTTAAAAAGACATTCGAAACATTAGGATTATGGTGTAATAACATGT

TCTAGTTCGACCATAACGGACGATGATAGTTAATTGAAAGTTACGGGTTAGCCACTACTAAAAAAGATAGCCTTTCTTGGT
--More- - (3%)
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" S AA—RF—EHRAAMLCRBEET
_ < Tfe=H RRLEHO12ECH, QREDIERE
W16-4:more THEED  siosmisinic se2cpiins
File Edit View Search Terminal Help TWACENEHYELM) LTET-L$

GAGATGGCACACTGAACGTTGCAATGACAGCCCTAATCCAAGCTGAAGCATATATTCGTATLGGTIGTTAT TCCCATGGGAA
CGGTTAATAATTTTGCAACCCGCTACCAGTTACCAACTGACCCCCAAGCGGCCATCGAACTAATTTGTACTCAGCCGGCGA
CCCAAGCAGTCGGCATGCTAGTTTGTAATCAACGCCGGGCAGTCGTGAGTTCACTGACATTCGGTAATTTGGCTGACATTT
CCAATGAAGTTCGACAATCTGAGAAGCAGCGATTCGGTAAATTAAGCTATCTTTACCGTGCTATTCGCCATATTGGTCACA
ATAAGTCACTGCCAATTCGATATCAATTCAAACACGAAGGAAGCCACACCTTAAAAACATGGTTCTGTTTGATTACAACGA
CCAAATCAGTCGGTGGGCACGTCTATAGCGCGTCTGCTCCAGGAAAAATGCATATTAGTCTACTTAACAACATTGGCTGGC
GGCAAGTAATTCCATATATTTGGTTCGCACTAACGGGGAACTTGCAAAACTCCAAGGCCATTACACAGCTAACGGCAACCA
GTGCACGAATTACGAGTGCAACTGGTCAAGCCGTGACGACACGTATTGACGGCGACCCAGCGGTTAAACTGCCAATTGAAT

TGACCTATTTGACAGACCGCTTCGAATTGATCGTACCAACAGTCATCGAATAACGACGTATTTTITTATTAATATATACATA
TATTAATTGCAAGAATTCATGTTAT Query 2390  GAATTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGTTGATGAT 2449

GACAAAAATCACAAATTAATTTTT shjct 43363 [GAATTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGT TGATGAT

GGATAATCATTOTACGUGGAAAGGL = Rt e e
GAAAGAAATTCGATGTACAACGATEQuery  2450fGAGCAGGGGTATTACTACTACATCATTCCAAATGGGAACGGCACTTGGGAARARACAGAT] 2509

AAAGCACGGGTTGAAAACGAGGATAsict 43423 GAGLAGGGGTATTALTALTACKTCATTCAAMATGGGARCGOACTTGLOAAMACAGAT 43482
AAAACATAAATATAGATAGT ARAGCGCAAGGGCARGARC TAGTAGAARR T TUGT TARC T TCARARTAT TARAGATCTTA
GTCAAAAAAACGAGGAAAACCTTGAATTATACTCGGACTCAGAATTTGCACTAAAAATGGGATCATTTGCTCGAAAGACAC
AGATTAGACCTCTTGACGATGTTGACCAAATGATTATCTTTTCGGCAAAGGGGAGCACCGCTAATTTAGATACGTCTCAAT
GGAATCAGGTGTTTGTAAATGTTCCAGATAGCGCTCCAGAATTAAAGAAAATGGATGGAGAAAATGGGCTTAGTTCTATAA
AAGTCTTGAATTATCTTAAACAGCTATTGAATGGAATATCGCAATATCAATCGGCAGATATTAAAAGGARICAGCAAGCAC
TTAGACTGGAATTATCAAGCTACGACTGGGGATTCGATATAGTCCCTGGATTTAGAACTGTTGATGAT

iu@bielinux[result] 3:484-1% ]
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W17-1:FASTOMDK!) L

2 File Edit View Search Terminal Help

I /home/iu/Desktop/mac_share/result
iu@bielinux[result] ls -1 sequence3*.fq
-rwxrwxrwx 1 iu iu 91727 48 1 12:21
Miu@bielinux[result] wc sequence3.fq

4 4 91727 sequence3.fq

41 JLIEsequence3_trimmed.fq

MDFASTQZ7 A JL(sequencel.fq)DIHFE
(. 24T H (B EESIRHMDIT)E4A1TE
AT AEERDIT) [CDNTDHHFWIGE-3E
BIHRTIRIEEITAIE L, @DBoN5T7

[11:514 %]
[11:514# ]

iu@bielinux[result] head -n 1 sequence3

uence3 trimmed. fq
iu@bielinux[result] head -n 3 sequence3

uence3 trimmed. fq

.fq | tail -n 1 > sequence3 trimmed.fq
iu@bielinux[result] head -n 2 sequence3.

fq | tail -n 1 | cut -c 2450-43422 >> seq

.fq | tail -n 1 >> sequence3 trimmed.fq
iu@bielinux[result] head -n 4 sequence3.

fq | tail -n 1 | cut -c 2450-43422 >> seq

iu@bielinux[result] ls -1 sequence3*.fq [11:51F %]
-rwxrwxrwx 1 iu iu 81967 48 16 2016
iu@bielinux[result] | [11:51F %]

L SN -rwxrwxrwx 1 iu iu 91727 48 1 12:21
R

HAZBEFREDEHET7[E
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s FASTQZ77 - JL(sequence3_trimmed.fq)
— ZANELT., BlaB LUWIL-9EFEL &
WL7-2: DA V)T AR |Sirrizizarsmetm.

» W17-2: 97 1)F 4237 9
F UL BOFASTQRER 271 Mo (sequence’ tnimmed fofe A& T Bllab LU W11-9&EUL 570 574U F 42 07 5fE 1F
Hi. £77-1I-13. zequenced trimmed pngd sequence3 trimmed txt,

cd ~/Desktop/mac_share/result

)
R -g
in f <- "sequence3 trimmed.f #AN 7T A IBEEEL Tin_fl 850
out_f1 <- “sequence3 trimmed.png’ #B N7 A IBE Ebfc:ut _F1ICHE M
out_f2 <- “seqguen ;e: ; ved . txt” #EH 77 4 ILBEETFL Tout_F2|T135M

.||||

J7F ffdejjjﬂr’fﬂﬁif;ﬁﬂlgt%’[ﬁ@?’.ﬂ%ﬁ{iiﬁl; 21 il)

T R |

param_fig <- c(700
FLEITI T — ﬂa&l:l—b

library(ShortRead) #1757 — DL A AR
#AT D T A ILDERAIA P o
fastq <- readFastq(in_f) #in FTETEL 7 71 DA AR

#74 % (PHRED 2. 0 7 | CE #2)

out <- as(quality(fastq), “"matrix") #ASCIIO— FDquality score®®PHRED scorelCZ#L.. 7T— 2§
colnames{out) <- 1:ncol(out) #51| 5 F {15

rownames(out) <- as.character(id(fastq))#TE*{5

#2727 INTFRF(png? 71 I1)

png(out_1, pnlnts_lze 13, width=param fig[1], height=param fig[2])#L D7 7 1 DOEFENZH — 2%

par(mar=c(4, 4 2)) #—F . b, ADIETxE (iT) =i5F
plot(x=1: ncul{nut}, y=out, pch=28, cex=0.5,#7 0O~ }
type="p", xlah=“::-5i-_i:’", ylab=" ~-*-"- score™)#0w +
dev.off () #55 F 7 W
PFAIICRE(TEIF T I
< >

BAILEE

kll>

D EHF7[E]

“NE
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T

BAILEE

W17-2:9AF ) T«47

8
=
”
=
B

QAEREFTERIZBEONDT7AIL

File Edit View Search Terminal Help 13 = €) 00:.05 1'%

1> #7 714 JVIC&RfF (pngZ7 7 1))
> png(out fl, pointsize=13, width=param fig[1l], height=param fig[2])#H 7 7 1)L
DERBINTA-FZHEE
> par(mar=c(4, 4, 0, 0)) #FT. £. £, GEOIETRB (17) 28 E
> plot(x=1l:ncol(out), y=out, pch=20, cex=0.5,#70 v
+ type="p", xlab="position", ylab="PHRED score")#7 0O v k~
> dev.off() HFEX UL
null device

1
>HITI7FANWICRBF(TFAFT71)1)
> tmp <- cbind(colnames(out), as.vector(out))#%x%F U \1EiR & tmplC 18 W4
> write.table(tmp, out f2, sep="\t", append=F, quote=F, row.names=F, col.names=F)

#MpOPREEZREELIL I 7AMIVBTRF
> ((save="no")
iu@bielinux[result] pwd [12:054 & ]
/home/iu/Desktop/mac share/result
iu@bielinux[result] ls -1 sequence3 trimmed* [12:054 &1 ]
-rwxrwxrwx 1 iu iu 40993 48 16 15:41
-rwxrwxrwx 1 iu iu 81967 48 16 23:51
-rwxrwxrwx 1 iu iu 19113 48 17 2016

- rwxrwxrwx 1 iu iu 357641 48 17 2016

iu@bielinux[result] [12:054&( ]

b

onn
cH

DEEH

“NE
b
.
=
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" A
W17-2: 0F ) T473 M

@png 77 ILEBRDHTLNDEZ A, WI1-9T
BonTUW=-mADE A ) T8I DE
M LENTNBIEADHMNS, F3atFL

s W17-2:9FF 4237 5

F U O FASTQR AN 771 - (sequenced trimmed fope AL T, Bllab LUFW11-9&[R0 L5746 074 UF 4 237 %% 1F

Hi. £77-1I-13. zequenced trimmed pngd sequence3 trimmed txt,

cd ~/Desktop/mac_share/result

R -g
in ¥ <- "sequence3 trimmed.fqg"
out 1 <- "sequence3 trimmed.pn
out_f2 <- “:e:-e";ef trimmed. txt"
param_fig <- c(7¢

#A 17
#1H7
#ﬁﬁ?

===

FEL Tin_fIC#EiH
TF L Tout F1IZHE5H
A IBFIEEL Tout 21535

1 IBELE
1 IBELE

B ) AT — ﬂa&l:l—b

358) ﬂbtlj;'jﬂffﬂﬂ%mmtmmm%# E{qﬁim;t{?tm

library(ShortRead) B

#FAN T T A I DEEA P
fastg <- readFastq(in_f)
#74 % (PHRED 2. 0 7 | CE #2)
out <- as(quality(fastq),
colnames(out) <- 1l:ncol(ou
rownames(out) <- as.charac
#2727 INTFRF(png? 71 I1)
png{out_f1, pointsize=13,
par(mar=c(4, 4, 0, 9))
plot(x=1: ncul{nut}, y=out,
type="p", xlab="posit
dev.off()
PFAINICERE(TEALTT

PHRED score
30 40
|
A
.:.I!':EH'S' !
]

10
1

20
|
R BRI T LT

H
LA
. T
T L LI LL LU A

<

o .

10000

| | |
20000 30000 40000

position

HP

D EHF7[E]

“NE
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W17-3:FvkZ70Ovk

A,

2 File Edit View Search Terminal Help

rax iu@bielinux[result] pwd

| I /home/iu/Desktop/mac_share/result
: iu@bielinux[result] ls -1 sequence3*.fa
-rwxrwxrwx 1 iu iu 45865 48 1 11:56

-rwxrwxrwx 1 iu iu 40993 48 16 15:41

DD DD e

Msequence3.faE T D FvtFOwkZdotter
TE1T, FJLRI(W14-4) &E- T, EBHIER
Ui &R 53 0D — BRI (DA D *F FHHR D
JOYR) WK TWWAIEAHMNS, OF

CEEMBZENILATETVWASIEZEKRT D

iu@bielinux[result] dotter sequence3 trimmed.fa sequence3 trimmed.falj[ 3:434 %]

[ 3:435 %]

R |

axzmEzaxoatsrm SonNnhammer and Durbin, Gene, 167: GC1-10, 1995

LY
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18-1:NCBI BLAST |35etne

AFIELTNCBIT

= hittp://blast.ncbi.nlm.nih.gov/Blast.cgi

n-a ” 2 BLAST: Basic Local Align...

BLAST®

BB  us. National Library of Medicine

BLAST Assembled Genomes

Find Genomic BLAST pages:

BLAST finds regions of similarity between biological sequences. more...

[ Try SmartBLAST for an improved protein-protein search

|(co)

Human

=
=]
=
o
o

ODoooaoao
ﬁ|§
=)

£e|

Basic BLAST

nucleotide blast

protein blast
blastx
thlastn

tblastx

o Rabbit o Zebrafish

o Chimp o Clawed frog
o Guinea pig o Arabidopsis
o Fruit fly o Rice

o Honey bee o Yeast

o Chicken o Microbes

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query
Algonithms: blastn, megablast, discontiguous megablast

Search protein database using a protein guery
Algorithms: blastp, psi-blast, phi-blast, delta-blast

Search protein database using a translated nucleotide query
Search translated nucleotide database using a protein query

Search translated nucleotide database using a translated nucleotide query

BALBETeROERETE

Recent Results Saved Strategies Help

WlS’C*?TtLT:BLAST(j: ZEYTITH—
BE, —_TIX. sequence3.fazx
(Dnucleotide blast

e

S -
N S R
%

UL I8

Sign in to NCBI

Your Recent Results New!

[2 All Recent results...

News

Searching Whole

Genome Shotgun

2EQUENCES
It is now much
easier to search
WG5S (Whole
Genome Shotgun)
with stand-alone
BLAST on your own
computer.

Wed, 20 Jan 2016
10:00:00 EST

[£| More BLAST news...

Tip of the Day

Use Genomic BLAST to

see the genomic
context

If you are interested in
the evolution of a

particular gene or gene
familv it ie nftan V

http://blast.ncbi.nlm.nih.gov/Blast.cgi
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18-1:NCBI BLAST

FEICESIE L Z LB LLMEEFD
Align two or more sequences(ZFxTv%

-

e | 2 http://blast.nchi.nim.nih.gov/Blast.cgi?PROGRAM: O ~ ¢ ” 22 Nucleotide BLAST: Sear... | |

N

BLAST® » blastn suite

U_S. National Library of Medicine

Home

Standard Nucleotide BLAST

J_ hlﬂs‘tn__] blastp | blastx | tblastn | tblastx |

ESEERTC)

Sign in to NCBI

Recent Results Saved Strategies

POy
L 28 &

Help

BLASTN programs search nucleotide databases using a nucleotide query. more...

Enter Query Sequence

o
&

Enter accession number(s), gi(s), or FASTA sequence(s) &

Or, upload file

o
s
ind

(7]

litle |
Enter a descripfive titie for your BLAST search &)

Align two or more sequences &

Choose Search Set

Database CHuman genomic + transcript CMouse genomic + transeript ®Others (nr etc )
Mucleotide collection (nr/nt) v i@

Organism

Optional | | [JExclude '+
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown &

Exclude [ Models (¥MixP) (] Uncultured/environmental sample sequences

Optional

Limit to [] Sequences from type material

Optional

Entrez Query | | Youllli§ Create custom database

Optional Enter an Entrez query to limit search &)
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Sbjct 180 TGC-TAATCACAATTACTECGECTGAAGCECCTGEGUAGCALCGGTTCCGATCACARTAR 238
OQuery 41207 GTATCATCGCCCCGECTCACGACTGECARCAACGTCATTCCAGCARCTGTTEGGCCCGRACC 41266
. PEECrerrrrrr et e e e e e e e e
Sbjct 239 GTATCATCECCCCGCTCACGACTGECARCAACGTCATTCCAGCARCTGTTGGCCCGRACT 298
Ouery 41267 ATCCAARAGRACAGCTGGOCACCAAGTACACCGAATAAGCCTGOGATTALATTARTTGTCE 41326
Ferrrerrrrrrrreerreerreerreerreerrrerrrerrrerrrerrrerrrernn
Sbjct 299 ATCCRARRGACAGCTGGCCACCALGTACACCGAATALGCCTGOGATTARATTARTTGTCS 358
L
Ouery 41327 TTTGACGCCGACCATGTGCGCOCTACCGCATTTGCARCGATACCTATTGTTAGTCCTARATE 41386
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