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Lactobacillus rhamnosus GG OEEA + L A % ii~X72 RNA-seq 7— % (SRP125628 or GSE107337)

% Galaxy LTINS 2 — O FNEZ R T 50 HARBIIZIE,

KNIFT— & X—Z ENA 25 D Galaxy ™~

D FASTQ 7 74 VDA ¥ F— b, Trimmomatic Z F\V7-HiMLFE, Bowtie2 # 727/ LAFHI~ND< »
Y7, ZLThtseq-count Z iV A 7 v FF—=FHUE T TRSL, 779 A + (R T) IEEESAR
DY T (URL: http://www.in.a.u-tokyo.ac.jp/~kadota/r_seq2html) HIZAH K % £ & /-3 H (URL:
http://www.iw.a.u-tokyo.acjp/~kadota/r_seq2.html#about_book JSLAB) 25FFET 5. 7 = 7&H} (LA
T W) Ry = 7 A b EERFFRTEH LTI L,
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ARTiE. EI3EVICIEHE, GO TuhD
% % L. rhamnosus GG? ® RNA-seq & — % ° % HL 1
oo MMM Y %9 RNA-seq 7 — ¥ (GSE107337 or
SRP125628) ® # 4 X%, gzip I #fi IR T# 6GB & #
g kEdidaw (EIBHOED, ZhTd, At
F— ¥ N—ZENAY FOFASTQ 774 V422D F %
Galaxy” FI27 v 70— FTENIIFEATH D, £ TAH
il 13 MoK 3 &AL ENA FT SRP125628 % Bk
HDTWDBLIREDNPDB AT — bT 5, Galaxy L TOEED
LEmbld, H11-121H 7 ONEEZ S5 EHELTE
CEInwirs,

LD x 7 ERTIE, SRR6322564 (pH4.5_1h_rep3).
SRR6322567 (pH4.5_24h_rep3). SRR6322569 (pH7_CCG_
rep2) OFF3H VT NGOIEEDHRT, ERMEIEE, 9
P ITINGETCONEE —D—DBRT 5DIIILETH
. 220 Galaxy D H B WFEL 25720 ThHhb, T
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53200% YT vid, BT 5 3% MM (pH45_1h vs
pH45_24h vs. pH7_CCG) T, V — ¥ DE IR T
LUEZWRELZERVPEBREL) 2b 0L L TEITN, 52
Boy—FHIE, FIIBHORLIICDRENTVS L)
12, Fh 2 1,760461 1 (pH45_1h_rep3). 1,795874 1
(pH4.5_24h_rep3). 2570876 1l (pH7_CCG_rep2) T &
5o My LY 2 77T 7L, Google Chrome ¥ 7213
Firefox (Internet Explorer 1ZJfEdE) TH 5,

Galaxy ~ND FASTQ 771 )LDA 2 ik— bk

ENA (& Galaxy & @ #i# 2% X <. GSE107337 @ i %
WM 25, Galaxy ICFASTQ 7 —4% %52 L8 TE
5 (BE13MoK3; 813 Mo WI18) [W1l. FH Lid. F
® Galaxy IZu 74 Y L, HHe A M) =2/ L THBLIZ
IDMEFTH B [W2], T Tld. GSE107337_3samples &
W) ZHTOFH e XA M) — &R L 720 $2i&. ENA B4
Ui ® [FASTQ files (Galaxy) ] E WA FIDHRT, fHT L 72w
P TN vy HERIEFRICZ Y v 7 LTWIFE, Galaxy
27— H 4 YAR=-PENTWL [W3le HI1IE G677
ANDA Y KR=PETHDIRETH L, LAY —1-62°
F6 77 A NDELITHIB LTV A,
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= Galaxy X +

8 usegalaxy.org

Collection Operations

GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED
<

Tools w L

p - Galaxy is an open source, web-based platform for

{_search tools 9_,' data intensive biomedical research. If you are new to
+  Galaxy start here or consult our help resources. You

Get Data can install your own Galaxy by following the tutorial

Send Data and choose from thousands of tools from the Tool

Shed

m Tweets by @galaxyproject [:]

History

| search datasets

GSE107337_3samples

6 shown

215 GB @ 0]
\ /l

6: SRRE322569 2 @ (@) %)

5: SRRE322560 1 |®|# x|

ksnmzzssr_zl /é)_l ®|s x|

3: SRR6322567 1 f @/ x|

z:snmzzsa_zl / @/ x|
1: SRR6322564 1 I \C2|>J @ %

N

1. B T—FBDIAHFT THED Galaxy EH

DOre 2 1) —#1% GSE107337_3samples. @ SRR6322564 (pH4.5_1h_rep3). &
SRR6322567 (pH4.5_24h_rep3). @ SRR6322569 (pH7_CCG_rep2)s. #F6 7 7 1 IV
oD, @A XX 215GB THAH I bbb, W3-7 L L,

97U« ~O-)b

ENEYOWITIH, 24V T4 F =y 2 &A1)
FastQC¥ 2 1207 7 4 M L THEITT B0 & ik
NXfzo 22T G677 A4V E—EIZIBE L CTETT
%o Galaxy Wil /2 0 — VRIS AL O LS Z A3 11
Al M BE & F 7 5> Tw A A, FASTQ Quality Control %
2V v 2 LT, FastQC % #INF 5 [Wa-1], /S
® FastQC e - T Multiple datasets (28 9 # 2 C,
FastQC # FEAT L7z A M) —F5 (ZoPHIEe X b
) —1-6) 22 L72DbH, Execute X% ¥ % i3 [W4-
3o TOEEIF W55 TE6 7 74 VD FastQC FATA
SET L. L2MHomIHR (v 2 ) — 7-18 IZH14) 2515
57z [Wa-5]. 213, FastQC 47 # @ Galaxy M fi
Thdo HRSANVETH, OADH6MH. @OHITIAH712
A7ZERENTVE, GO A M) =R VOLHT = R
xzzeT OFZIEFLA ) =152 161k A+
1) — 5 (SRR6322569_1) ® FASTQ 774 V& AL LT
FastQC % 2247 L 72 R 72 L AT IX L v,

WIZ, K7 ) T4 ) =R 7577 —WHokskx
7 9 Trimmomatic ? % E 47§ % [W5-1]o M2, A
737 7 4 VA forward il & reverse il (2 2 438 S 7z
paired-end V — FTHh A Z & 235 [Wh-2], &
12, forward #] (Trimmomatic T X R1/first of pair # )
DT 7 A NP A M) —1,3 5I1H43 % SRR6322564_1,

SRR6322567_1, SRR6322569_1 T O [W5-3]. reverse fll
(Trimmomatic Tl R2/second of pair fll) ®7 7 £ Mk
A MY =2 4,6 I2H2%F % SRR6322564_2, SRR6322567_2,
SRR6322569_ 2 TH 5 Z L $8HET 5 [W5-4], F/z. &
611" TH k72 X 912, Ilumina MiSeq 7 — & D5 &1d
G D)= F¥PTE T8 - EGEATVL2D, T
¥ —BH OBEZTEE M THEIT L 21T ) A & [W5-6],
3 1. Trimmomatic 1T ® Galaxy M i T 5 [W5-
9] M &5 11 [H (0 WI1) TIX7 7 4 VORIZ DWW Tk
AT o 7205 # 2 AERE L2 B IR RIS T A 0 Ed
WX TH b

BlEIZIE, 7077 8FTRICEDF TV a3 Y2 RA
FTREPHW OBV LD D, BlZIE. SRHFK~
7 5 7% —E% & LT[ TruSeq3 (paired-ended, for
MiSeq and HiSeq) | #4575 L T Trimmomatic % %47 L 72
25 [W5-6]. oA ) ke LT[ TruSeq3 (additional
seqs) (paired-ended, for MiSeq and HiSeq) | ® £ £ L
oo HBIICEI AL, BLMTOIBRRLZEHICET
1% Trimmomatic % A7 L. f# 5N/ — FIZx L TH
JE FastQC & 917 LAk kol v, €L T, 74
7Ty =B OBEEAEREBRDW ROV HRPHE LN
X, FOBINIBEECTIE o 72 BT IE L v
[W6l, K41, 20 HD FastQC FE47# D Galaxy 1 T
5 [W6-5],
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Tools w oL
': search tools 0'
Get Data

Send Data

Collection Operations

GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Datamash

GENOMIC FILE MANIPULATION

FASTA/FASTQ

FASTQ Quality Control
FastQC Read Quality reports

Trimmormatic flexible read trimming =

& ]

Galaxy

Executed FastQC and successfully added 6
jobs to the queue.

The tool uses 6 inputs: )

6: SRR6322569 2
5: SRR6322569_1 -

4: SRR6322567 2

It produces 12 outputs:

18: FastQC on data 6: RawData

17: FastQC on data 6: Webpage

g

History c+Mae
' search datasets 0‘
GSE107337_3samples

18 shown

216 GB Ze®

18:FastQCon data 6:Raw | @ o X|
Data
®sx

17: FastQC on data 6: We
bpage

16: FastQC on data 5: Raw
Data

15: FastQC on data 5: We
.

14: FastQC on data 4:Raw | @ & % |

Data

~ i

2. 1 EE® FastQC 170 Galaxy EE

OATEEFF6 774V (EA MY —1-6) QB NIEFII2T7 74V (BA MY —
7-18)s AJI7 7 AN 1 DIZDE, 20O NFELNEZ LD bbb, Pl2IE. @
FastQC DR THH L A MY —15&161F, LA MN)—=5DF—% %A1k
LTWAIENPLAN) = RANVDE@EANNSL, B A M) =15 html L. & A
M)—=16 DT TH 5,

<

i httpsi//wenw.ebiacuk/ena/data/ X &

> C 0O

& 8 usegalaxy.org

Tools w X

': search tools 0'
‘GENOMIC FILE MANIPULATION -
FASTA/FASTQ

FASTQ Quality Control
EastQC Read Quality reports

Trimmornatic flexible read trimming
tool for lllumina NGS data

MultiQC aggregate results from
bioinformatics analyses into a single
report

FASTQ Summary Statistics by column

Compute quality statistics
Draw nudlectides distribution chart
Draw quality score boxplot
SAM/BAM
BED

Galaxy

Executed Trimmeomatic and successfully
added 3 jobs to the queue.

The tool uses 6 inputs: A

6: SRR6322569 2
5: SRR6322569_1 -

4: SRR6322567 2

It produces 12 outputs:

30: Trimmomatic on SRR6322569 2
(R2 unpaired)

29: Trimmomatic on SRR6322569_1
(R1 unpaired)

@ 26: Timmomatic on SRR6 | @ #*| x|

History

| search datasets

GSE107337_3samples

30 shown

3.47 GB

30: Timmomatic on SRRE
322569 _2 (R2 unpaired)

29: Trimmomatic on SRR6
322569_1 (R1 unpaired)

28: Trimmomatic on SRRE
322569 2 (R2 paired)

27: Timmomatic on SRRE
322569_1 (R1 paired)

322567 _2 (R2 unpaired)

3. Trimmomatic £17%&®d Galaxy EIH

OANFEF6 7740 (A MY —1-6), OIJIEEF127 740 (A MY —
19-30), Bz X, B A MY —27 25 30 28 SRR6322569 D i Jj#ERTH b, Z D
F—=%DOANIE. v A M =5 (forward il or R14l) & 6 (reverse fll or R2 fll) T
Hbo ZOBRDBHITHLDIE, X7 TY—F2EEK 7202 ) —27 (R1
paired) & 28 (R2 paired) ®139 TH 5 [W5-10]

—155—



Vol. 30, No. 3

Japanese Journal of Lactic Acid Bacteria

© httpsi//www.ebi.acuk/ena/data/. X

g
& 5 C Y @& usegalaxyorg
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FoEE D970 EHRETE T HEFT 4

3 ]

Tools w oL History c+MH
y ~. Executed FastQC and successfully added 6 p
| search tools 0" jobs to the queue. | search datasets Q.‘
GENOMIC FILE MANIPULATION - The toal uses & inputs: N GSE107337_3samples
FASTA/FASTQ 42 shown
FASTQ Qu. ality Control 28: Trimmomatic on SRR6322569 2
R2 paired) 348 GB =0 )

EastQC Read Quality reports

Trimmomatic flexible read trimming i i 42: FastQC on data 28: Ra @.’ x| i

tool for lllumina NGS data 27: Trimmomatic on SRR6322569 1 s rd I

(R1 paired) -

MultiQC aggregate results from

bioinformatics analyses into a single 41: FastQC on data 28: W @. x|

report 24: Trimmomatic on SRR6322567_2 e

FASTQ Summary Statistics by column (R2 paired) 40: FastQC on data 27: Ra

Compute quality statistics whData

Draw nudleotides distribution chart G > 39: FastQC on data 27: W

Draw quality score boxplot ebpage

It produces 12 outputs: =

SAM/BAM 38:FastQCondata 24:Ra | @ o) x|
BED 42: FastQC on data 28: RawData @ p

~ i

4. 2 [BIE® FastQC E{7% D Galaxy EE

OADIFEF6 7740V (B2 MY —19, 20, 23, 24, 27, 28), @HidFH12 7 74
V(AP —=31-42) AT 7ANV]IDIZOE, 2200 IABEENDL Z EXD
Mbe WlzIE, @ FastQC OMHMERTHLLEA M) —39 & 401, X M) —27
DF=FFEANELTVDEIENRLA M) =SR2 EFEAEND, EA M) —39
A html i, B X b — 40 BEF—FRTH 5o

JXvEVT

Trimmomatic WHEHEDY) — R F—F 2 AL LT, % v
V7 #i19, v ¥y r7uar I At Galaxy b TH
HAWRECbH 2 b, FEEmL® LT Bowtie2 "
M\ b, Galaxy M A DY — V@R IA V0 5
Mapping # 7 V) v 7 L T, Bowtie2 # #ER3 5 [W7-11,
W, v 73 5H D) — F2S paired-end ¥— % TdH
52 LERHSEL [W7-2] I, forward fll (Bowtie2
T #HIM) 7 7 A Ve 2 M) —19, 23, 27 IZHI4T 5
SRR6322564_1 (R1 paired) , SRR6322567_1 (R1 paired) ,
SRR6322569_1 (R1 paired) 72 & @8ak 3¢5 [W7-3]. Ak
\Z LT, reverse fll (Bowtie2 Tk #2M1) &7 7 4 v 'k
A D) — 20, 24, 28 122§ % SRR6322564_2 (R2 paired) ,
SRR6322567_2 (R2 paired) , SRR6322569_2 (R2 paired) 72
Lk X5 [W7-4], fliot+ 73 3 > & LT, paired-end
options 77 # )V b ® No 25 Yes (& H$ 5 [W7-510

KIS, =y TENDLMTHLY) 77 LY R7 ) ARLH
DIGEEAT o 77 4 )V b Tl Galaxy N THES LT
577 L %&EFIAT 5 (Use a built-in genome index) 4 7
YasilhoTWwWhb7zd, TNELA M) =25 BEINTEX
% (Use a genome from the history and build index) *+ 7
VavITERT A [W7-6]. HL. Bl TIZY 77 L >
A7) AEFS e A Y — EIAFAE L 22\ T, Ensembl

Bacteria ' 2* S 3t X T\ % L. rhamnosus GG D47 )
L5 (ASM2650v1fa). BLOHBOH w7 v - IEHESE
R T )7 — ¥ 3 YIiEH (ASM2650v].gff3) % Galaxy
DY —=NEIZTy7u—F55 [Wi-7], 2607 7
ANVIEEBRETHHZES L OTHY, H13 MO
WI3 55 b HUSMEETH %,

Ty 7TU—=FPETTEE INLDT 74 R
) —=DBRONE X525 [W7-8], HEFIZ, 7/
LIEHICHY T L A MY —43 D FASTA 7 7 4 V23Y
T VYR AEEI OB E L TREEND LIk
b0 CZETTHYOEMET THY, dEITFTKRSY
YERMTZITTH S [W7-9], 513, Bowtie2 EIT£ D
Galaxy Wi T&H 5 [W7-11]c ODANIE. v 75500
U — M (e 2 MY — 19,20, 23, 24, 27,28), BL U~ v
TENDLWMOY) 77 Ly A7 ) AEH (B A MY —43) T
Hb, OHTNIEBAMEX 7 74 Vv THD, EA MY —
45 »% SRR6322564 (pH4.5_1h_rep3). 46 #% SRR6322567
(pH4.5_24h_rep3). 47 %% SRR6322569 (pH7_CCG_rep2)
DIV TRRETH S,

AV MERES

T EVITRRIZ. V7 LA Ay TENT:
T AEOEZIIIT Yy TENIE VD [HEHRD SR
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= O x
10 httpsi/fwew.ebiacuk/ena/data’. X T Galaxy x |+
& 5 C Y @& usegalaxyorg % H -
FoEE D470 EkTET MHEF -4~ a2~ Ik
Tools w oL History c+MH
- ~ Executed Bowtie2 and successfully added 3 P "
| search tools 0" jobs to the queue. | search datasets Q‘
GENOMICS ANALYSIS o The tool uses 7 inputs: N GSE107337_3samples
Assembly 47 shown
. 43: ASM2650v1.fa
Annotation 452 GB Z®e®
Mapping
28: Tri mati SRRE322569_2 -
Bowtie2 - map reads against reference (R2 “t::;: g o 47: Bowtie2 ondata 43, d @. x|
genome = - @ ata 28, and data 27: align I
LASTZ : align long sequences e ( )
LASTZ D : estimate substitution scores f;; Tnt::;;mah: CoEEIEEEA) 46: Bowtie2 on data 43, d @ K|
matrix i ata 24, and data 23: align
Map with BWA-MEM - map medium CREEES LY
and long reads (> 100 bp) against o )
45:Bowtie2 ondata 43,d | ®|#*| %
J 3
reference genome ata 20, and 19: align
Map with BWA - map short reads (< It produces 3 outputs: ed reads (BAM)
100 bp) against reference genome
STAR-Fusion detect fusion genes in 47: Bowtie2 on data 43, data 28, e 0T |® x|
RNA-Seq data and data 27: aligned reads (BAM)
- 43: ASM2650v1.fa @l -
3 ] ~ i

5. Bowtie2 {7 D Galaxy EH

OANEET 7740 (BA MY —19, 20, 23, 24, 27, 28, 43), @i11JJiZ BAM JE
KOFF3 7740V (B X M) —45-47) Th 5,

ENb, ZLTGFFEADOT /77— 3 v 7 7 4 IVid,
) A D EZIZ gene/mRNA/exon/CDS FHIE ASEAE S
LONEV) FEEEREGEATHWDS, S2TOAY Y ME
WL, vy E Y IHREGFF 77 A VEATIE L
ThH 2z, Yo% (gene or mRNA or exon or CDS) EIZ
v TENT) = FEERZ LT wh (B v b Lzw
M) RELTEITTLIETH D, BlzIE 12oD< Y
VTR AT A M) —450H) 2 AJJE LT,
gene HB T L DAY Y N TF—F ERELZELE D, 2
OE, B LTHEONDE AT Y b F—% 1L, gene D
B TOBERENO LB IVER b, BHTHD
BNk, V—-FEuI1ME2M@E A FLTWLDT, /M
BEEEOEBEI LSV S5TH S, b L exon FEHK
DAY Ty R LA, exon BT
Zgene LV DL VDT, BOHNEZHT Y IRT LD
EHFEHDBL b,

Galaxy L CRIHWHREZR 7o ¥ MERBSE 70T 4k
L Cid. featureCounts ® & htseq-count ¥ 251 F 51 3
[W8-1l, 7T 5 44 ™9 %, htseq-count ® htseq 1%,
High-Throughput Sequencing ® & 72 & EIEKWIZFHRT
ELTHAHHo LA L%uEDS, featureCounts ® feature
X, —EBOFEHEICE o TEHEFEL D LItz v, Feature &
3. gene/mRNA/exon/CDS %2 & D77 ) L E DY D
WaET WL HETH D, feature A% gene % exon 7
ERBERELTHIDE W) ZEPELCHEBTEIUL, =
FLBE % T gene X exon B & L 72 FBIAH [feature T & D

oy b=y RS LA WD LTRONS A
7 v b7 — ¥ 1 feature DG 7T DD S 7 B HEHK A
JMNVERDZIDEIIZETEELHETEVIRZONS Z
EWGNHTHA )0 My RTT /A LOREED % I
D% FEW 4%y o — Y Tdh b GenomicFeatures > @
feature b LK TH 5,

Z 2 Tld. htseq-count ZH\WTH 7 ¥ MEHZ BT
%o Galaxy Wi 22 > — VIR S 3L 5> & RNA-seq
#271 v 27 LT, htseq-count % IR 2 [W8-1], i
NANVET, v EVTHRTHL3DODBAM 7 714 v
(B A MY —45-47) 2 f5E$ % [W8-2], Wi, GFF £
RO7 /75—y ar7740 (LA M) —44) ZIET S
(W83l TNTANTZ 74 VOIERET TH Do KIZ,
EO feature I2DWTH 7 ¥ MEBMEIUF L7z % 5%
35, 77 4 )V kD Feature type i$ exon 127 > TW5
25 [W8-4], JEZFF L LW U< gene ICEW L THITT 5
[W8-5]o B 6 1%, htseg-count F47# ® Galaxy M T
% [W8-7]e L. #6774 4n (A b1 —48-53) T
Hbo TDH B, no feature & W) LRIV Nz
A MY —49 51,531k, kLA ¥ bF—F USoikEt
HHBEENTVD, LD ->T EYOLB A MY — 48,
50, 52 2% feature 15 (Z D41 gene o) OEHFE DS
7 BN bV E G T SRR6322564 (pH45_1h_rep3) ,
SRR6322567 (pH4.5_24h_rep3) , SRR6322569 (pH7_CCG_
rep2) ®H 7 ¥ MERITHYS T 5 [W8-81,
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goseq tests for overrepresented gene
categories

DESeqZ Determines differentially
expressed features from count tables

RMNA STAR Gapped-read mapper for
RMA-seq data

cummeRbund visualize Cuffdiff output

htseq-count - Count aligned reads in a
BAM file that overlap features in a GFF

= O x
i1 httpsi//www.ebiacuk/ena/data’s X T Galaxy +
& 5 C Y @& usegalaxyorg % H -
FoEE D470 EkTET MHEF -4 o~ 2~
Tools w oL History c+MH
- . Executed htseq-count and successfully P \
| search tools 0" added 3 jobs to the queue. | search datasets Q‘
on RNA-Seq transcripts = The tool uses 4 inputs: =) GSE107337_3samples
Sailfish transcript quantification from 53 shown
RNA-seq data 47- Bowtie2 on data 43, data 28,
i ¥ 452 GB @ L]

and data 27: aligned reads (BAM)

46: Bowtie2 on data 43, data 24,
and data 23: aligned reads (BAM)

45: Bowtie2 on data 43, data 20,
and data 19: aligned reads (BAM)

53: hiseqcounton datad | @ &% | i

>~ 4 and data 47 (no featur
€)

52: hiseq-counton datad | @ & | x|
4and data 47

51: htseq-count on data 4 |@ x|

i 4 and data 46 (no featur
file = 4
GffCompare compare assembled
transcripts to a reference annotation It produces 6 outputs: 50: htseq-counton datad  |@ x|
Cuffmerge merge together several @ e
Cufflinks assemblies = ::;h::‘:::fu;:’;,m e 49: htseq-count on data 4 |§W| -
< [} ~ I
6. htseqg-count E{7#®D Galaxy EE
OANEFIA 7 74V (B A MY —44-47)0 OHIJIEEI6 7 74V (B 2 MY —
48-53) TH %,
AV MEERODEE BORDI AT Y T =Y MRRICH W72 GFF 7 7 4

Galaxy &, MOZISAT DN B 2 i3 % £ RE %
AL TWD, 2Tl Galaxy WiTf 2l 0 — b ER
XAV 5 H 5 5 Collection Operations N @ Column
join V) HEREEZFA LT, WADEZA M) —WNIZH D
Ay b T =7 0K EIT) [WI-1], B 7 1%, Column
join 47 # @ Galaxy Wi Td % [W9I-5], #HiERH (v
A N1)—48 50, 52) BIRE L THEITRY v 24X, 349
CTNGDAT ST = DR MV EG T
FLMR (EA MY =54 »ME5h 5 [Wo-7T]. 56N
Ay M TF=247HO, FIEIE3 ITAER» S % 5
wAOH E ) [W-7]. 178 2949 (N v ¥ —17 %
) TH5H[W9-8], Fxl3MiH, ¥y ru—FLzAhY
YhF=7T7 74NV (7 74 )V% : data_3samples.txt) &
Excel THkD TG a2 882 L7z RE T, 514455 % i hg
LYy TN ER L TB L [WI-10], ¥ 7Vl
7 IAE) Y TRERR EOMMEBEHIT L7720 TH b,

KT, ATV N F =50 2949 47 &\ D Bl o7 4
WOWTHEEY 5. Z DO¥Afix. Ensembl Bacteria @+
4 M ETRSNAEE (2944 genes) X 1 & 5%\ [W9-
11le I ¥ b F—% 7 74 VZ&IPkD T 2949 genes % i~
5L, LGGCHoMhFE 5 2944 il @ gene ID &, EBG 7 5
15E 55D gene ID B %52 E0bh b, EBEICIL,
# v MiHl % Excel THERE L 72 B FE T, 3 <12 EBG 2»
DIGE 2R HE % 5 MO IDAHICHE 5 [W9-9], 2L T

JVIRAEIE T3 % Ensembl Bacteria Z Fiili L T, #EWIZA
DL EnITint kb, Ta Ik E. 20 LGG 25k
FLDEBGHIEE L0 E Vo7 ID OV, [HHE
PICDE NIRRT 2L EHE NI L2 H > T, GFF
7 7 A 0V® 25 B I21E source 1. 2 F 0 IERILMICAH
RSN TWw5, ZoBlE»6. il z1X EBG00001128470
BT 517D source T & Al & FLILTHET 50T
H 5 [W10-1]o 52 ® EBG 2 & 4 ¥ % ID ® source &
Rfam ' T& ). LGG 7544 % 5 ID @ source i3 ena & 7% 5
TWVWALZ LRI THAH [W10-4],

5200 EBG 25t 5 ID OH v MEHREHIKRTRE
NEIPIZDWTHRFEZBRD, b LEERLPTING
DO PN 2 F kb, ZRIHE) Db —FT
HH9e bLERENTVRWEAIE, ENOPBROMH
MRICEERE L 2 20l ph Ak L T IuE X
Vo BARIICIE. ISR vy MM E HRTE WD
T <, KT % 3 5 (pH45_1h vs. pH45_24h
vs. pH7_CCG) THIUGIZH 7 ¥ P EBERL > TWnDH XD
WKWIERZF N2 -7 [WI-9l, TNHDOHERHEA,
Fa DT LRI EL T THMELR Y &) T
H5bo
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= [m] X
0 httpsi/fwew.ebiacuk/ena/data’. X T Galaxy x |+
&€ 5 C Y @& usegalaxyorg % H -
Tools w oL History c+MH
P - Executed Column Join and successfully e
| search tools 0/' added 1 job to the queue. '\. search datasets ﬂ‘
Get Data = The tool uses 3 inputs: n GSE107337_3samples
et Da
54 shown
Send Data I 52: htseq-count on data 44 and 45208 @ o
Collection Operations data 47 ’
Column Jein on Collections ~
>~ 54: Column Join on data @ & x|
Unzip Collection 3 Iri::q-cuuntnn cetaieed 52, data 50, and data 48 I
Zip Collection
it ty datasets fi llecti pa: S 4 [®2]x]
ilter empty datasets from a collection data et
48: htseq-count on data 44 and o] HD Y
Filter failed datasets from a collection data 45 €)
a
Elatten Collection into a flat list of b
Eltlen ] 52: htseq-count on data 4 |@ x|
TEHEE It produces this output: 4 and data 47
Merge Collections into single list of
datasets 54: Column Join on data 52, data :1: " |4::u‘|:ton & |® K|
and data 46 (no featur
Relabel List Identifiers from contents of 50, and data 48 o
afile
Eilter List from contents of a file - You can check the status of queued jobs and 50: htseq-count on data 4 |@ rd K| i
¢ M view the resulting data by refreshing the - >
i (L Tl T o b

7. Column join 17%&® Galaxy HEH
OANEFF3 77400 (e A MY —48 50, 52) @QHJIEFF1 7740 (B A b

) —54) Th ko

GFF 771 IVICEND

SEAOVE T HIE T 525 htseq—count 71 75 A FEATHEIC
WEIIZED X ) 2 LPfTbNTnwbh%, GFF 7 7
ANVORR LMD THMT %, GFF 7 7 4 VT 5 5
EBG00001128470 D ZAE RS S bbb ) [WI0-1],
H 7 v MIFIOAT B4 T 5 gene ID 1E#itid. GFF 7 7
ANVHIZEEFNTWA, T3, htseq—count = F\v /=747
¥ MEHPUS I IC Feature type + 73 3 ~ % gene 1%
HLTEIFLAZZEZEVWHLTIELY [W10-1], &h
X GFF 7 7 A v D@ 3 %) HA@ gene & 7o TW BT
DOEEREEH (GFF 7 7 A VO 45HEDS55H) BLO
®A T ¥ FER THH) 2T, Zo#EMEIC< Y
TENTZ)—FEE ATV b TBEHIERLI-Z LA EKR
3% [W10-2],

GFF 7 7 A WHRIZ ¥ 7XW V) (tab-separated) 7 ¥
ANT7ANTHD, ¥r—7 (#) ST H171E, ax
Y MTTH 5. Excel TitARrAREO 1HIHIZ1IFELD
T4 =R 2HBE2HFEEDOT 4 =V Fip LEFEN S,
1HIHE. V7 7Ly AT O 4T (seqname) H3FH N
TWwb, kT3 GFF 7 7 4 v (ASM2650v1.gff3)
. Yy =7 #) 2o FE 547 UAME 4T FEM179322 12
oTWAILIZADLTHALH. ZOHMIZ, LDOT
J ARFNIF 1 AOBRRGEGEO R LS E N, 20
Accession &5 1& FM179322 7255 TH 5.

GFF 7 7 A VD 9FHD 7 4 — )V F (9F1H) 121,

Z O feature BB T A AN 2B (Attribute) 15 $t
PEFNTWD [WI0-3]le 2D 74—V KPP, EHHED
iyt I 2o XYY (semicolon-separated) TH il
ENTWwD, 7YY MIFIERIE, 2074 -V A
O EOERE [1To4n] & LTS 2 2% WiEICIEE
hE%n v, W84 TITo 72 7 o MEMRIUSF .
Feature type UWWMZT 7 + )V MMEZ R L 72720512 fil
N holzh, FEEDOITHIZIZID Attribute + 72 3 ~
D77 4V b (gene_id) BERHENTWwb, 2F D, GFF
T7ANVFEOIFHOT7 4=V FaxtIau s THEL,
SElE/2b o (ID="-, Name= -, biotype=---., gene_
id= -, logic_name=-*) ®H1H» 5 gene_id DHEM % LT
FIME T LI L, 2ohABMOL Ty 2174 L LTl
JILTWEDTH A, ZOFRMDPG2 UL, Bl 21X W4
TID Attribute # 73 a > ® L Z A % gene_id 7* 5 ID
WCEBLTEITTDE, BN h T Y MIFIOITHH
EBG00001128470 % 5 gene:EBG00001128470 (2 H S 11
BIETREMBETELEL ),

fHL., B35 W84 TID Attribute ¥ 7> a o &
ZhH%E, BlZIE Name ICEE L THETT L LT —L 7
%o HHIZ R % % feature HHICTH UARIAMEDNLTL £
IR ENETH A, BlZIEWI0-4 ® 2528 17 1 H D
b (fEI (506642, 506842] DEMEEHR) & 2532 47 1510
v (FHEIE (507097, 507297] g EHR) * RIEX5 &,
WA & d Name=r1li28 17> TWA I EWyhb, TT—
R ZERL, 174 % rli28 & LT 2 20k ([506642,
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506842] & [507097, 507297]) Lz~ vy 78Nz — F#
ORMEZHT Y FLTIELWEEIFEZFIINDEAI N ?
BEMmmd s e Bbhb, Pl td [EHLLITLO
LOPHFEHETDHINEIEEL-FIZKINETL NG TS
Ur7SAIRNEFZ57259, x0RkEEL, GFF 7 7
ANEANETHEOLT —#EBRIIEL, £LTIEAT
Hbo ZTTHRRIZFFOARATIEEIIC LSRNV LD
hoHEELNL, ZNTH, FXOANERELEDL ) %
FIECUHTIUTH PRI ONE 00 LD L)%
T —DOMREEDFIEL 9 A ONIZB VW E B 72255 GFF
T 7 ANEROEL W OPOMEIIMIRTELTH
590

REFRH L

RIS, BoNz Ay v N F— Y ORiE. FHERL”
DFEH SN GEO'” ETAK L Tw% GSEL07337 D71 7 ~
k57— % (GSE107337_RawCounts.csv) & 4% [W1l-
1lo TORHT—%1Z. LGG W) ID DAH» 5% % 2,838
genes TOA T ¥ MEMP ORI NTWE, 72, 35
PHEXIBETEH IV Y TV DF— % TIE%m <. 3BED
SEMME L o TWDH T DS Ny F—ATERG DR 45 B i
AL A (average_rawcount EEPNTWVL LW T &)
[W11-2],

COMmXH T 2200 ET (LGG_02240 & LGG_
02372) IZowWTa ¥ ba—) (pH7_CCG) IZxF ¥ MR A
b U RSB DOREFREAL (M BIES) Liz2) PR S
TWwb, HARKIZIE, LGG_02240 1X 24 KFEf o A b L
AT (pH45_24h) T 25315, 1R OB A ML A4
- (pH45_1h) T39O BER L EIPNTVE (K
T D 1,608 =Y HOLE L), F72. LGG_02372 1
pH45 _24h C 334 £%. pH45_1h TlHU O RHH LA &
EhNLTWD, IO DO/EREILOFEIE. GSEL07337_
RawCounts.csv ® 7 — 7 (12D W THFHE L AGRELD
fEEIE—F L b o725, log, (FFHEL) DL 54—
L7z [W11-5]c = % ¥, LGG_02240 1% pH4.5_24h T log,
(2444/422) =25339, pH45_1h T log,(1106/422) =1.3900
Tdh o720 F72. LGG_02372 1% pH45_24h T log,(132/13)
=3.3440. pH45_1h Tlog,(33/13) =1.3440 72 5 72 & W\ 5
ZLTHb,

Galaxy L CEA PG/ A T v b TF—=% &, 307

45 (pH4.5_1h_rep3, pH45_24h_rep3, pH7_CCG_rep2) T
o7 [W-10]o LA T—% EDORED DI, KA
BUDHTEIF Y Z VOV TRHEDOTIETAH 7 ~ b
F— 7 S F T [WI2-1], f5=Z4L [W12-3], B
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X W log,(FEa2Mb) D2 KM L7z [W12-4], KR &
LT, HFERLELNEE R L7ZDIE log, ([FEZAL) @
139 TH o7z BEAARMIZIE. LGG_02240 1& pH45_24h
T log,(2914/490) =2572, pH45_1h T log,(1231/490) =
1329 TdH » 720 F 7z. LGG_02372 X pH4.5_24h T log,
(188/15) =3.648. pH4.5_1h T log,(56/15) =1.901 T & -
720 LGG_02372 IZBWT AR T—2 O b o & OIE#EEIK
EVHENIZ, 27 Y MO LR SITRRT 295 D729
TH? 90

JFERLTIE, VT IJEX) YBAZAY 2 A 1R T
5% 4 3& fz ¥ (LGG_00113 [W13-1], LGG_00115 [W13-2],
LGG_00108 [W13-3], and LGG_00109 [W13-4]) 12> W
T BAPLVAEHFTTHRIAPKT L ZEBRENTY
720 A D[RO A Y v b7 —% ] & [F 4 B Galaxy
TH72A Y Y P TF—% | OWJT, FARDBIII %o T
HZ L EMER LA W3] fiizd . LGG_01064 o583 I
H [W14-1], B X O° LGG_02032 [W14-2] & LGG_00418
(W14-3] OFBULTIZOo W T HREHE L 72 [Wld]o &5
12, 2838 BIET X3 Y Y TN RBRHAIT Y N T —
% (data_originaltxt [W15-1]) & 2949 & fn ¥ x3 % >~ 7
Wb bEADH 7 2 57 —4% (data_galaxy.txt [W15-
2]) oEBEETF b L, FH6Y v TV HORL-) D
HLEE (Spearman’s correlation coefficient) % & L 724
By FH—H 7 (&) BMOBEMERD EHWE & ZhiE
AL [W15-3]o DLEORER LY, 4L D T-72h
7Y M= 25 FTOMENEL. FIHE LTidmy2ZE
ER RS

rayplojtu
GNE, MIAT o TR A Y Y b T =Y ORSEE T
Tk L72o L L&D S, FEEITIE log, (FrE%A1L) T

H5b _?b%) 75‘3")‘5'9‘— 1n+5z’ﬂﬁf kﬁ% iqﬂfﬁ’\%h
TWDREITEY L g vz v, 2, KR oo
X RPKM @ X 9 ZHiIEBDOETIT) RETHSHH, 4£D
7Y T =FIZEDNT T TR HLAHETH %,
FTADBRHEAT Y P F—=F I L THRNERS Y b
(pH45_1h=774,376. pH4.5_24h=1,670,016. pH7_CCG=
1,690.218) D KL R/ADRIZIZ 2 U EOBR & 235 2 H
5TH 5 [W15-4]. KIZINSDEIZOWTHERT S
FETH 5o

EE 3
AFE DO —FRE, JSPS BHFE 18K11521 @ Bk % 1)
f: %_) O)VC‘TO
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Methods for analyzing next-generation sequencing data
XIV. RNA-seq analysis (Part 2)
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Abstract
Lactobacillus rhamnosus is a probiotic lactic acid bacterium frequently isolated from human

gastrointestinal mucosa of healthy individuals. We describe an analysis procedure to RNA-seq data
(SRP125628 or GSE107337) on the acid stress response of L. rhamnosus GG on an integrated data
analysis environment called Galaxy. Specifically, we will describe importing FASTQ files from the

public database ENA to Galaxy, preprocessing using Trimmomatic, mapping to reference genome

sequence using Bowtie2, and obtaining count data using htseq-count. We will also discuss about

similarities of count data between the original and ours. Supplementary materials are available online
at: http://www.in.a.u-tokyo.ac.jp/~kadota/r_seq2.html#about_book_JSLAB.
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