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« Reseqfi#th - RNA-seqfitth
NET—SFEIS NHT—SFEIS
J J
oAU > bO-)L oAU > bO—-)L
JvE>D JvE>D
ZEIRH FHIRE=

N FPKMZEH UET,
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RNA-seqé&ld

X

vt> 2+ —RNA (MRNA) ZF+ T F v L TORERS 5525 -T
=T UFBFE

« UIJFPLZANSHDEMEDLGS !
- BHBGFICNvESDTTD
- UI7PL2RICIYVEDUVCGELREFIBEZRET S

AHORE

D7 L2 AW EMREDISE

— P2 IJUSIOUTEEYEEZFAL. TNCHLTIYvE> DTS
- EWT JLDI T 7 LRIV ESTTS
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RNA-seqf@th : \1L4 T 514>

T—IWE > VAVFsI> O > RYEDH>RRES

: (" a.lllumina CASAVA filter [Y] ZBR%E
1. PolyA/T tailZ 5 b. 97171 20A5BH80%LL DY — K& TR
C. 7A )T 120K \BDRERZ M) L
d. RHDEEN)HZ N —FERE

2. 94T« bO—)b e. BeFIRHOEWN — FIRE
f. FRIDHD ) — FZ R
9.7A )7+ bO—)LFi#ICFastQCIC kB

\  EHBLUAE
TopHat 3.RXVEVITBLURTSARI v 730 &R

Prinseq

_A_

ATSARSvY > 023> mZEZEUE
Y EI=EITVWETD,
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RNA-seqf@th :  \1L4 T 514>

F—HEE > 9AVUFs > O > IV ED->HRES

Cufflinks 4. BILFBEZ T FROEEENZHE FPKMZREH

Cufflinks 5. 45— TR L8 ’%E(J—EBODZI?\/ I\‘j@'_:gg'/f_.l_- biﬁ'o

R

E—bhwT. GOf#th. /\RAD T AT RERRA,

Copyright © Amelieff Corporation All Rights Reserved.



RNA-seqfffr CTCTESH &

- FIRSEDTE=S - LR
o« FAREEH) - FIRRAT S >20)\U 77> hOER

RNA-segh\~N-r 207 L1 LB U TEBN TSR
ARSI RS E L F MR T

SNV - small IndelHi&H 1]
JO—JmetamELE UV GEEFTILEYICEXIGE])
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RNA-seqfth : > —4

F—SHig > JAUF > O > Iy ESY->RRER

WS ANNOLNAVIIPN: =

llHlumina iGenomes

Saccharomyces cerevisiae build2.1 70 MB May 15 22:36

NCBI
70 MB  May 15 22:36

D57 L > ABeFDfastadDdH TlEIR <,
JYESTOYVYIT MDA TYVIRT7AIEBLGFBERI7MILE
—fE(ICEfESNTAELULTWLWET,
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RNA-seqfth : > —4

F—SEE > JAUF > O-) > Y EVI>RATE

- BRBOT ) LD T 7 L2 XY & iR

S cd

/home/adminl409/genome/Saccharomyces cerevis
iae/NCBI/build3.1
$ 11 Sequence

drwxXrwxr-x
drwxXrwxr-x
drwxXrwxr-x
drwXrwxr-x
drwxXrwxr-x

Pd Pd o Pd Pl

admin1409
admin1409
admin1409
admin1409
admin1409

admin1409
admin1409
admin1409
admin14609
admin14609

4096 Jun
4096 Apr
4096 Mar
4096 Mar
4096 May

4 01:53
11 2012
16 2012
17 2012

9 2013
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F—SEE > JAUF > O-) > Y EVI>RATE

- BRBOT ) LD T 7 L2 XY & iR

$ 11 Sequence/Bowtie2Index

-> ../WholeGenomeFasta/genome.fa

SEEFECESDA TV IRZERUET,
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RNA-seqfth : > —4

F—SEE > JAUF > O-) > Y EVI>RATE

. :/—/j'\/zg——gﬂyﬁ'% http://trace.ddbj.nig.ac.jp/dra/index.html

2‘ DDBI Login & Submit | Databases- | Japanese | Contact
Home Handbook FAQ Downloadw Pipeline About DRA
News

2014-05-13: New DRA submission system is released. |=s= .
We have released the new DRA submission system. For major changes, please see the slides and new handbook.
(Bth, June, 2014)

For submissions with status "new” which had been created before 12th, May, 2014, addition or deletion of metadata objects could
cause errors. It is recommendsad that download metadata as a tab-delimited text file and uplead it inte a newly created submission

DDBJ®MSequence Read Archive — Search

CDBJ Seq ng machines

including Roche 454 GS System@®, Illumina Genome Analyzer®, Applied Biosystems SOLIDE®E System, and others, DRA is & member
of the Internaticnal Nuclectide Sequence Database Collaboration (INSDC) and archiving the data in & close collaboration with NCBI
Sequence Read Archive (SRA) and EBI Sequence Read Archive (ERA). Please submit the trace data from conventional capillary
sequencers to DDBJ Trace Archive.
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F—SEE > JAUF > O-) > Y EVI>RATE

« -4 RAFT—HEUS
LDRA

Accession SRR51889

Organism : StudyType :
CenterName : Platform :
Keyword :

Show |20 ¥ |records Sort by | Study v Clear

Accession(c [ SRR518891 | & AJ1 — Search

Copyright © Amelieff Corporation All Rights Reserved.



RNA-seqfth : > —4

S—ANE > AU bO-)L > IYVEYSRIRES
SEFIH>TILTEITUEITH, %iﬁttﬁs*@“%i%/a\(:(st}

~ ~ — 3 = ’\\ = . <7 —_ =
o ‘/_b_/XT_QHR'?% {?Eyﬂl*jzj)bz%"& replicate 6ZW\ESHENTT,

2DRASearch

Send Feedback Search
o Gsea ZohBsdH>O— R J

Navigation

Run Detail

Alias G5M956493_r1
Instrument model

Submission SRAQS5583

day
Experiment

Date of run

Run center

Mumber of spots 9,350,778

Number of bases 1,963,663,380 = =
;él%ﬁd)ﬁéﬁl%ﬂ]

READS (joined) quality. | show 10 ¥ rows |<</|</|1 / 935078 Page| [>||>>|

»BRA518891 -1

HACTGTTAACAAATATATAACAATTGGGATTTAGTAAAAAAAARAAAAAAAAAGGGAGGGGGCGGCTATATCCCTCTGAG
CAAMACCARAAAAATAATTTTCTTTCACTGTTTGATATAGTGTTTAAGCGAATGACAGAAGATTAATTTCTTGGTATTGE

S Navigation T 7Experiment —  [SRX157933] &0 Uw o
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RNA-seqfth : > —4

F—SEE > JAUF > O-) > Y EVI>RATE

© S URFT—

Experiment Detail

Title

Design Description

)

Library Description

MName

Strateqgy

e D

Selection

U

S EUS

GSM956493: ypd_biol_libl; Saccharomy:

Saccharomyces cerevisiae

. >—o>5D
J5wvw hIJA—/IF°
) — REREDIBIHRE

LB AL CLE T,
GSM956493: ypd_biol_libl
OTHER
TRANSCRIPTOMIC % BEEEEY) J
other
PAIRED
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RNA-seqfth : > —4

F—ABE > JAVF,I> bO—-) - IVESISRRER
» S—ULRT YRS (EiTEH)

Ao>2O—-RUET,

S wget

ftp://ftp.ddbj.nig.ac.jp/ddbj database/dra/fastq/SRA055/SR
A055683/SRX157933/SRR518891 1.fastqg.bz2

S wget

ftp://ftp.ddbj.nig.ac.jp/ddbj database/dra/fastq/SRA055/SR
A055683/SRX157933/SRR518891 2.fastqg.bz2
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RNA-seqfth : > —4

F—ABE > JAVF,I> bO—-) - IVESISRRER
» S—ULRT YRS (EiTEH)

fEER L C. JEEA1000Y — Rz UFE T,

$ bunzip2 SRR518891 1.fastqg.bz2
$ bunzip2 SRR518891 2.fastqg.bz2

$ head -4000 SRR518891 1l.fastg > 1K SRR518891 1.fastqg
$ head -4000 SRR518891 2.fastg > 1K SRR518891 2.fastqg
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RNA-seqfth : > —4

F—SEE > JAUF > O-) > Y EVI>RATE
o U RFT—I =R

$ cd /home/adminl409/amelieff/ngs
S 11

-TW-rw-r-- 1 admin1409 admin1409 346770 Dec 3 2013 1K_SRR518891 1.fastq
-rWw-rw-r-- 1 admin1409 admin1409 346770 Dec 3 2013 1K_SRR518891_2.fastq

Copyright © Amelieff Corporation All Rights Reserved.



RNA-seqfEth : 9AVUFTasI>b0-)

F—Sig > JAUF > b0 > Iy ESY->RRER

« G2 RF—HFDIOAVFT 1 =MD
FastQCZ==E1TUFE I,

$ mkdir rnaseq
$ fastgc -o rnaseq -f fastg 1K SRR518891 1.fastqg
1K SRR518891 2.fastqg

fastqc_report.htmlz. DT I T SOUTHEET,

$ firefox rnaseg/1K SRR518891 1 fastgc/fastgc report.html
$ firefox rnaseg/1K SRR518891 2 fastgc/fastgc report.html

BB DfET(E. FRIDY — RDOIMERULET,
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RNA-seqfEth : 9AVUFTasI>b0-)

F—Sig > JAUF > b0 > Iy ESY->RRER

%) Per sequence quality scores

Quality score distribution over all sequences Ove rre p rese nted Seq u e n ces
fuerage Quality per read
1a0 Sequence Count
160 CACTGTTATTGCTCAGAGT GAT ATAGCGGCCGCCTCCAC 3

CACTGTTTGCTCAGAGTGATAT AGCGGCCGCCT CCAC 3
140

NACTGTTCTCAGAGT GATATAGCGGCCGCCTCCA

2

. PolyA/T tail H'fF1E

20

23 458 2.8 910 12 13 18 13 20 22 24 26 28 30 32 33 38 38
Mean Sequence Quality (Phred Score)

wAD 1188
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) PolyA/T tail®DiE A

Isolate Total RNA

Fragmentation

In this case, isolation via Poly(T)
coated magnetic beads

Poly(A) RNA molecules
bind to the Poly(T)
magnetic beads

Copyright © Amelieff Corporation All Rights Reserved.
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RNA-seqfEth : 9AVUFTasI>b0-)

F—SEE > JAUF > O-) > YYEVIRATE
- YD 118EZHIR

fastx_trimmerdDERGEZHER T D

$ fastx trimmer -h

[bsage: fastx_trimmer [-h] [-f N] [-L N] [-t N] [-m MINLEN] [-z] [-v] [-1 INFILE] [-0 OUTFILE]

This helpful help screen.
First base to keep. Default is 1 (=first base).

[
i
=
—_
i n
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RNA-seqfEth : 9AVUFTasI>b0-)

F—SEE > AUF > hO—b > Y ESI-RRER
- R0 11IEEZHIBR
11IEEHZHIERI D

$ cd rnaseq

$ fastx trimmer -f 2 -i ../1K SRR518891 1.fastqg -o
1K SRR518891 1 s.fastg -Q33
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RNA-seqfEth : 9AVUFTasI>b0-)

F—SEE > JAUF > O-) > YYEVIRATE

« PolyA/T tailzBrz
3'Iin([CAZ SIEHIUA LZD ) — RN ED L BV DN AND
$ grep "AAAAAS" 1K SRR518891 1 s.fastg | wc -1
39

fastx_clipperd{ERAGE=ZHER T D
$ fastx clipper -h
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RNA-seqfEth : 9AVUFTasI>b0-)

F—SEE > JAUF > O-) > YYEVIRATE

« PolyA/T tailzBrz
PolyA/T tailZzffE9 D

$ fastx clipper -a AAAAA -i 1K SRR518891 1 s.fastqg
—o 1K SRR518891 1 s notail.fastg -Q 33

Prinseg/d &, &> —T > ADPolyA/TD
HCEDETCHREIT DY I hBEHDFET,
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RNA-seqfEth : 9AVUFTasI>b0-)

F—SEE > JAUF > O-) > YYEVIRATE

o AT 1 DKW — RZERI

3 RMMNSITAVUT 4 20 KEDIEEZ NU=Z>T L. RSH30EE
AmlciEoTU— R zKET D,

=5(C, 80%LULDIBEBENIAVUFT 1 —20L EDY — RDFH =it
3_50

$ fastg quality trimmer -t 20 -1 30 -Q 33 -1
1K SRR518891 1 s notail.fastqg | fastg quality filter -g 20

-p 80 -Q 33 -o 1K SRR518891 1 clean.fastqg
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RNA-seqfEth : 9AVUFTasI>b0-)

F—SEE > JAUF > O-) > YYEVIRATE

» DU —ZUREROMERR
FastQCZz=1TLE 9,
$ fastgc -f fastg 1K SRR518891 1 clean.fastqg

fastqc_report.htmlz. DT I T SOHYTHEET,

$ firefox 1K SRR518891 1 clean fastgc/fastgc report.html

OU—ZTFigdy)— REE. DAUT 1 DELZHER LTI ZE0Y,
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RNA-seqfi#th : 9AUSFSs 3> b0O—)

F—SEE > JAUF > O-) > YYEVIRATE

sssssssssssssssssssssssssssssssssssssssssssssssssssssss

5 6 7 8 19 2528 3535 4549 76 8589 9599 105

3 4 e 15 5559 6569 75 T 23 1556 7 8 o 59 6560 7579 8589 0500
Position in read (bp}
\\/
—_—~ Nz I —_— ~
—

nnnnnnnnnnnnnnnnnn

B2 TIWORESE. >—I >0 BICHHhET
DU—_2VHEPREZTIRLTVET,
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WR) 7B ZEZEHTSIY I

@ cutadapt
@ FastX-Toolkit (fastxclipper)
® tagcleaner

BEUEIMNIEDY T S TERITD,

fastx_clipper(d. BFRBEHIENRDBRIFIEN. U— REHB1/10LLF (TR
DIzH TS T IUNDEINEBRNTWDAJEEEN D B,

tagcleaner(d. —E(C175 T FEH UMNMEE TSR0,

s cutadapt -b TCTCGTATGCCGTCTTC -b CTACAGTCCGACGA
-m 10 -n 2 SFILE.fastg 1> SFILE cutadapt.fastqg

XAT 3>
m NEDEL B> ZBEDEHE
n B — RADTF7S TS HIR[EIEL
O < v FHEGORV R
e [TS—1EEH/vFHEER] ORX
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RNA-seqf@th : v E>D

F—=ARE > VAV I>bO- > IVED - RIRES
« TopHatDfEL 5 Z iR

$ tophat

Usage:
tophat [options] <bowtie_index> <readsi[,reads2,...]= [readsi[,reads2,.
[qualsi,[quals2,...]] [qualsl[,qualsz,.

RISAZ 207 EZRBELUT. Xy ETITDIEH,
BRDELF B fERT LB TEEXRT,

e+ 1]
S

-G/--GTF <filename> (GTF/GFF with known transcripts)

-g/--max-multihits <lnt= detfault: 20

Copyright © Amelieff Corporation All Rights Reserved.




RNA-seqf@th : v E>D

F—FEE - JAUF > bO—)L > Yy ESD— REES

« IWEST xSEFU—RENDLRVNED. Ty ESITEREREDTNET,

$ tophat -o 1K SRR518891 -g 3 -N 10 --read-edit-dist
10 —-—-read-gap-length 10
/home/adminl409/genome/Saccharomyces cerevisiae/NCBI
/build3.1/Sequence/Bowtie2Index/genome

1K SRR518891 1 clean.fastqg BAME 1 3w AR

BED/X EAMER =NE T
$ 1s 1K SRR518891 _

accepted _hits.bam deletions.bed junctions.bed prep_reads.info

align_summary.txt 1insertions.bed unmapped.bam
-N/--read-mismatches Final read alignments having more than these many mismatches are discarded.
--read-edit-dist Final read alignments having more than these many edit distance are discarded.

--read-gap-length Final read alignments having more than these many total length of gaps are discarded.

Copyright © Amelieff Corporation All Rights Reserved.



RNA-seqf@th : v E>D

F—HB8 - JAUF« > bO—)b > IV ESI— RAER
- NWEZITR

$ less 1K SRR518891/align summary.txt

Reads:
Input: 752
Mapped: 79 (10.5% of input)
of these: 24 (30.4% -have multiple alignments (0 have >3)

10.5% overall read alignment rate.

TvES IR
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MR >bF) TopHatoZJILdU X A

1. U—FR=ERXRF77I>RCTUT7L >
AIRvE>TT B,

2. XvE>JTERM>IEYU—RE
#ARELT. UDJ7 L2 XICYY
E>093,

3. NVEIEREEEIC. InEHE
sExE7te>JU 093,

Intfqn- ,:///‘
pre-mRNA y
Exon 4
= CF s,
y 4
"

Short read is split by
intron when aligning
to reference Genome ===

http://en.wikipedia.org/wiki/File:RNA-seq-alignment.png

Map reads to whole

= = = = penome with Bowhe
_-; 5 = = —

Collect initially
unmappable reads

Y

Assemble
consensus of
covered regions

l

e Generate possible
- g .
splices between
ad neighboring

exXons i
Y

Build seed table
index from

unmappable reads
|

/

Map reads to possible

splices via seed-and-

g adqg
extend

http://www.ncbi.nlm.nih.gov/pubmed/19289445
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RNA-seqf@th : v E>D

F—FEE - JAUF > bO—)L > Yy ESD— REES

- WY ESTREROEIRIE
$ samtools index accepted hits.bam

$ igv.sh

accepted_hits.bamZIGVTERRUTLIZELY,

Copyright © Amelieff Corporation All Rights Reserved.



RNA-seqf@th : v E>D

F—SEU8 > JAUF4 > hO—Jb > Iy EST— RRE

=
XV E \/O%E%@E_[*E'ft PositionD 15l : L
- 11:177,350-177,500

File Genomes View Tracks Regions Tools GenomeSpace Help /
genome.fa - ||m v |I1177,350-177,500] i Go Tt « @ O & 2 =RREERRERRREY BN
i el
151 bp
177,360 bp 177,380 bp 177,400 bp 177,420 bp 177,440 bp 177,460 bp 177,420 bp 1775

[4]

[»

[0-10.00]
accepted_hits.barn Coverage
- | L | L[] [ | mam
1 1mn I I 11l
. I m— 1
accepted_hits.bam 3 1 |‘ n
-
Sequence == | | ANNNRRRNNEERRNNRNNENRRNNN NN NN RRRNE NN RRNNN NN NRRNNN NN NNRNNN RN RNNE NN RRRNN NN NRNNN NN RRNNENNNARNNNNRENRN ARNNNNERRRNNN NN ORRRNNE| « |
-

5 tracks loaded [j:16,501 I |l2gM of 407M
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KA > K)
BEFORRE # BEFLECIYVIINEY—RE

RVLBGFEE YyvITesndU—REZL<D ETLFRED/\177X)
B TILEDZWS UEFE Xy TendU—REZLLRD (SUED/IA7X)

CNESD)\A T RAZEMIEL THORFEEZ LRI DIHNEN DD T

- FIRs= &L U TR EONDIEE
RPKM (Reads Per Kilobase per Million mapped reads)

FPKM (Fragments Per Kilobase of exon per Million mapped fragments)
EE56, RIREZI VYV RESNYVE T THIEUE

1,000,000>< 1,000
allreads  gene length

FPKM = raw counts X

Copyright © Amelieff Corporation All Rights Reserved.



RNA-seqfigth : RIRE =

F—SWE > JAUF1I> bO—) - Iy ESY->RRER

o Cufflinks®DfEL 5 Z MR

S cufflinks

cufflinks v2.1.1

-o0f--output-dir write all output Tiles to this directory
-p/--num-threads number of threads used during analysis
--seed

value of random number generator seed
quantitate against reference transcript annotations
use reference transcript annotation to guide assembly

-G/--GTF
-g/--GTF-guide

7> TILDHA R EUTEBIDERFIERE
EHIDICLEETEFT,
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RNA-seqfigth : RIRE =

F—SWE > JAUF1I> bO—) - Iy ESY->RRER

o FHIHEZETE  XSEEU—RENDRVEZD, MHEEEZEDTVET,

$ cufflinks --min-frags-per-transfrag 2 -o
1K SRR518891 1K SRR518891/accepted hits.bam

$ 11 -h 1K SRR518891 fpkm_tracking7 77 1)L
- MERE=NFE T,
-TW-TW-r-- 1 admin1409 admin1409 514 Jul 30 11:02 genes.fpkm_tracking
-TW-TwWw-r-- 1 admin1409 admini1409 562 Jul 30 11:082 isoforms.fpkm_tracking
-rW-rW-r-- 1 admin1409 admin1409 @ Jul 30 11:02 skipped.gtf
-TW-TW-r-- 1 admin1409 admini1409 2.1K Jul 30 11:82 transcripts.gtf

--min-frags-per-transfrag minimum number of fragments needed for new transfrags
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RNA-seqfigth : RIRE =

F—SWE > JAUF1I> bO—) - Iy ESY->RRER

- RIREZETE

$ less 1K SRR518891/genes.fpkm tracking

tracking_id class_code nearest_ref_id gene_id gene_short_name tss_id locus length coverage FPKM FPKM_conf_lo
FPKM_conf_hi FPKM_status

CUFF.1 - - CUFF.1 - - IIT:177378-177474 1.74964e+07 137061 1.64474e+06 OK

CUFF.2 - - CUFF.2 - - VII:883750-883860 1.43109e+07 119617 1.67464e+06 oK

CUFF.3 - - CUFF.3 - - XII:370041-370150 1.10892e+07 120715 1.44858e+06 0K

CUFF.4 - - CUFF.4 - - XIV:302658-302762 8.74601e+06 5] 1.13866e+06 0K

CUFF.5 - - CUFF.5 - - XIV:415071-415117 1.16898e+08 5] 2.00229e+06 0K

45|BhH'\Gene ID.
105BHFPKMT Y,
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iBA) B> ) EHE®

ﬂ)j)b:\&(:%EE%jEﬁTkka@t BTV ECEBELTWSD
Bz FHEDESD. ROBELTIETFIRANEFRLET,

$ cuffmerge -o COMPARE -g Genes.gtf -s genome. fa
transcript.gtf.txt

Groupl/S1/transcript.gtf transcript.gtf.txt

Group1/S2/transcript.gtf

Group2/S3/transcript.gtf BY> T )LDcufflinksiER %=

Group2/S4/transcript.gtf . B UIETD71)L
RRSEXIERUEXT

$ cuffdiff -o COMPARE -L Groupl, Group2 Genes.gtf
Groupl/Sl/accepted hits.bam, Groupl/S2/accepted hits.bam
Group2/S3/accepted hits.bam, Group2/S4/accepted hits.bam
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« Reseqfi#th - RNA-seqfitth
NET—SFEIS NHT—SFEIS
J J
oAU > bO-)L oAU > bO—-)L
JvE>D JvE>D

ZERE FREES
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