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Praprocessing
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Denovo 72 J~ED

Reference genome available?
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! Trinity 7 &
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Mapping reads to the De novo transcriptome 3rd-party “J -_— ) l//\
reference genome assembly
4 Y
Splice junction detection Assembled contig annotation

Y ¥
Gene/isoform expression
quantification

I
v '

Other Differential expression
analyses detection

Further analyses

Sci China Life Sci. 2011 Dec;54(12):1121-8. Epub 2012 Jan 7.
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FEJZX k=> FPKMYU X k

Important Files for Download : =__' EE: ::—_______
—_ = = ==
- - R R S
T - I — R Sy
| ’ - C =2 B -

T FPKM: Fragments per kilobase per million mappable
TopHat fusion output (20 detected fusions) (fragmentS)t [j: ?
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RPKM
BizFK(Zexon &) #1000bp T, ) —F#EEEL (IIM DIFEELTDHELDIZ,
BMAT-V—FHZEEILTEIER

RPKM : Reads Per Kilobase of exon per Million of mapped reads

EHHETIONIE
\ \ o

(RFELFITTVvTEINT=)—FDIEEEL) x 1,000 x 1,000,000

(RyTEN)—FRIEEY) x HREGCFOES)

2 Ali Mortazavi, Brian A Williams, Kenneth McCue, Lorian Schaeffer and Barbara Wold Mapping
and quantifying mammalian transcriptomes by RNA-Seq Nature Methods, Volume 5, 621 - 628

(2008)
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LiLls

HEoLELLAEY =0
£ILEFYITEF— RNASeqZFLHLS ! S Y—X

http://www.illuminakk.co.jp/events/webinar_japan.iimn?ws=ws

FLEEOMBEEDHY A MM, KFYHFLLERG O+ 0—7 v ITRHYRESEIZLYFT

http://www.iu.a.u-tokyo.ac.jp/~kadota/r _seq.html @

o FlA%E_, [+ RATUT F—AT—SEEFE822014 (PDEIR; YouTubelR)] , AIL=2Jx FF— - RNA-
Seqi-U—Z, AILEFTHISH(ER), 2014.07.22
WE: LSO —(CT2011F9888¢20115F 1181782172 ERNA-seqEiD@ 7 v 77— MMESRIE
ER AL, EOBOCIILIFOIEFT —SU-ABBRDBTELT IV AAALTATT« DATORDA
FRERPOFEROE DN (COS—20DZE) o« RNA-seqDHE TSV FTATUT b— LERiRiE# (wet
fhmEgEESE. ¥/ 20F L8 bhI L AUT —LPLARRHTLE I £ RNA-seqidTiiumina®
short-readf1*Smedium-read~., PacBioOFU—FO S RAOUT F—ABRRIESEACRINBEOTS
D, N=VUFIILT I LCSIEEVTI VI RS AU T h—ADBRICETWS S ERE:. RS2 A0U
7 b—LgEiREadryf) OEEE. BETESEER TIEFEEMTophat-Cufflinks) (-1 7 57 LISt CESH
DEDEN AT TALHEETSE, DDBY A T 51 2 °BaseSpaceZHIAT S ET. Linux-freeT
Tophat-Cufflinks/\ J 5/ ZZTa CHB L. LD LENLSHOS < FLinuxA—ATHSD. FIA
UL SEBECELnuxZEFELNCRERESHNRDEVEVS T L. EEMOERSHEELEReXpress. RNA-
Skimii L EDERDNDSRICET TESBHENETVAERCLRRLE., DU M —YHERORRITHERE
edgeR " DESeq' &, TCCIZEER (Citerative edgeRiterative DESeq(CiBZT 25D TH .
compcodeRICESERNGERFETSEN TV S I &/EE., SEFECAVZRI—F
1320140722 compcodeR.txt, 1BFEES.

o Piliz=_, TEEEN |, 7OV A A IATT« DARERFIOTS LWOAFRESHE | EZLGHER

yiisze] EETAY(ERT), 2014.07.02

WNE : BRED3. 386 E4.38A0. I EIT0495 LlFAE < bowtie’d Edibasic aligner (unspliced

aligner) ~tophat’i & dsplice-aware aligner (spliced aligner)[CABIZN3Z &, splice-aware alignerE

FEVGA A—2, 7 LEDIBHNOBSOSEFEEHEE L T Tophat-Cufflinks) (4 754 > 0OEH R AR

1. BHEET (FLEEEY OERENTIVEEE RSLATUT F—ARRAOIVE D TEL,
FiRlZSailfishtoRNA-Skim™E &, k-merlCE D < alignment-freel 3 FETEESN TV S DR E, HAREN

BEERELT. BEFEEEORSSO LT ILARROIES. BENEMIE. #U—FEEE. RPKMIZLE,

EVESMEFLETY I N3 U— FIN'SLVERPZRTHERR, GSE422120E MRNA-seq7— S DFASTQ I 71

IVEBLIED—ED MEEN. ERCT2koiE. AU —FBiELEOTCC/ (v Ir—JFB0WCT 2 JILE

DSAFVUY, RRETHBELF(DEG)AE. M-AplotdmBESL). EROEER. FDR. I RETILOE

B8f. BEE(ETOECREZITSBSCORE. 23 (2%90 min)i. ”umma@
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Comparing UNR100 with 8109 =
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mRNA-Brain-1
N - mRNA-Brain-2
‘ D = ! mRNA-UHRR-2
4 mMRNA-UHRR-1

Filters

correlation
|log2(ratio)|

oo ———

Significant

BaseSpace’

- .V

i Analysic Info pressed (and optionally in the snalysis NesaBio Annotates RNA-Seq _:.‘
ILLUMINA
2 s | nevroot (871 : g
Choose a value... v o
B i g
\ NEUROD1 c
1 : E— — E
sl Analysis Reports of genes that contain 8 s the E-box. of the insulin gene, and mutations in this gene result

I ftom | taete i, [ oy o] Status g

Genomic Location 2: 1823 3228 v
..y oK | ?%
." Most Correlated Tissues E Most Correlated Diseases 5_’

1. Diabetes melitus type 1

Gene

2 Disbetes melitus

3, Carsbelium

= Disorer of endocrine pancress

4. Carsbellum pedundles

2, Allergic disorder
5 Fens 5 Measles
- 3
B a' Most Correlated Compounds Most Correlated Gene Perturbations.
Y -

1. Clodronic Adid
2 Thioatic Acis

jmm 5 0 5 10 15

ey i log2(control FPKM)

Most Correlated Studies

ifferentiated thyroid tumors DMA methylation profiles

en-amall ceil lung eancer sxpression profiles

4. Transatiptionsl mechanisms controlling direet m

newon programming
5. Pediatic ONS lumars and normal pes
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http://res.illumina.com/documents/products/technotes/technote-basespace-rna-seq.pdf

Test ID Gene

XLOC_000987 -
XLOC_001014 S100A9
XLOC_001015 -
XLOC_001017 S100A1
XLOC_001018 CHTOP
XLOC_001019 SNAPIN

Locus Status

chr1:152020810-152021644 OK
chr1:153330329-153333503 OK
chr1:153359119-153359585 OK
chr1:153591275-153618799 OK
chr1:153591275-153618799 OK
chr1:153631120-153643504 OK

loga(

| FPKM)

4.61

-10
7.09
4.99
4.61

FPKM)
2.99
14.4
2.23
-10
4.67
4.1

logz(Ratio) q Value Significant
-12.99  0.164383 X
-9.79  0.582102 X
-12.23 0.22233 X
17.09  0.264328 X
0.32  0.954448 X
0.5 0.957225 X

llumina’
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http://seganswers.com/wiki/Software/list

http://seganswers.com/wiki/RNA-Seq
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I

SEQanswers

Farums

= wiki navigation
Main page
Fecent changes
Fandom page
Help

b Software

b Toolbox

Page  Discuszion Read  Wiew form  Wiew source  View history

RNA-Seq

The bioinformatics applications assiened the Biological domain RNA-Seq (topic 2170 &) are tabulated belov,
Definition:
» fi topic concerning high-throughput sequencing of cONA to messure the RNA content (transcriptome) of a sample, for example, to investieate how different alleles of a gens
are expresszed, detect post-transcriptional mutations or identify gene fusions.
Synony ms:
» WTSS
s Small RNA-Seq
» Whale transcriptome shoteun sequencing
= RMi-zeq
» Small RNA-zeq

Cuery returned 46 results,

L] Biological domain L] [ Bioinformatice method * Input format @ Output format &
RMA-Seq
frravE HTS FASTG
M EAREs: RMA-Seq Cuantitation
ChlP-Seq Alignment Zi:
DMA-Seq Cuality Gontrol BED
Avadiz NGS RMA-Seq |Bequence analysis
A ELAND
Small RHA “Wizualization
Pathway analysis Biological Contextualization i
i 4 5 FASTO
(818
Filtering
Trimming
CHIP-5eq Mapping ) FASTQ FASTE
RNA-Se Peak calling SAM SAM
Chipzter M\RNF\—S: Maotif detection =50 BamM
MeDIP-Se o Differential expression BED BED
2 Pathway analvsis GTF GTF
Methylation analysiz
|Genomic region matching
|Genome browser
Mapping
fzzambly FASTA
Genomics Alienment FASTA FASTR
Whole Genome Besequsncing Colopspace GFF

= DEBLGGING: EicPortal
search 1
+ DEBLIGGING: EicFortal lookup

llumina’




BAEEY— RIS—F 4 —Y— LD =B | T8l 7/ 7—vavi

http://res.illumina.com/documents/products/datasheets/datasheet rnaseq analysis.pdf

. "B . . =
- - | | | -1
Table 1: RNA-Seq Analysis Tools | L] Fatiem
Tool or Suite Description Availability Link
Free form-based access to Bowtie, TopHat, and Cufflinks. . :
Galaxy W::b t(x N xl. : : e - Tt A N Academic/Open Source galaxy.psu.edu
Free form-based access to Bowtie, TopHat, and Cufflinks. . www.broadinstitute.org/cancer/
GenePattern y ¥ Academic/Closed Source 9/
Local client. software/genepattern
Advanced statistics and interactive visualzation for <
Partek . . Commercial www.partek.com
microarray and sequencing data.
CLC Bio Software analyzing and visualizing sequencing data Commercial www.clcbio.com
GeoSpiza Cloud-based analysis for microarmay and sequencing data Commercial WWww.geospiza.com
GenomeQuest Software for sequence data management Commercial www.genomequest.com
Avandis NGS Software for sequence data analysis and management Commercial www.avadis-ngs.com
: ; A ; : www.ingenuity.com/products/
Ingenuity IPA Software for biological pathway analysis Commercial PSRRI

aclgcad  Avadis NGS

pathways_analysis.html

Open Source Tools

turning data into

oy Strand Scientific Intelligence

16 llumina’
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g o [\ e | SRFTY

RHA Express
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BR7w7A—FIZ&Y,

FASTQ B B4 At BAIAAS BaseSpace HEPRE O LT
FOXYURLL - e MR

T—3RE

7— 5 &

HIBROT7 LS

DB oy .

|||||||||||

A
L
3
& 5 &
~ o} &
g Sl
o] Sl
TGEICATGATTRE
L lu%‘_mnm ke
& &
> o] &
A o«
= O <p¥
ATGATTRES
&
~
{5’
J

BEEAL S — L LRI, —
BSTUTZILAALE=R) VI THE 7 T %ETSHYH S EIZET,
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19 llumina’



20

http://basespace.com

MO TDAIESign up M EEICEGZFWN-EITET,

20

hoOg4 Y

BaseSpace' e
Genomics Cloud Computing Log 1-'1\

Now Available on the BaseSpace AppStore

Il Boatan Alsng Trasberigt (¥ 10 )

“'--.. TopHat Alignment
AT

-
T
SR,

A perigmriage
& = =

B

Cutflinks Assembly &
Differential Expression

o4 >

llumina’



NBATET—4 (BaseSpace Cloud ®Public Data IZ& 1Y)

CL Eri Kibukawa Hlur‘ntna‘

> HiSeg 2500: TruSeqg Stranded mBRENA LT {SEQC:- UHR & Brain}

# HiSeg 2000: TruSeqg Stranded Total RNA (MADQC)

» MextSeqg 500: RMA-Seq [Eplex)

MextSeq 500 data generated for reference human brain AMA and universal human reference RMA (UHRR) Libraries were
prepared using TruSeq stranded mRNA or TruSeq Total RMA with Ribo-Zero Gold reagent kits.

Run MextSeq 500: RMA-Seq (Bplex) (4541 GB) Impart |

Project MextSeq 500 RMNA-Seqg (Bplex)

Research Areas

Cancer I Genetic

Research | Oiseaze
ks

Complex Microbial

Dizease Research
dl

.—_'ﬁ =
%
L

Vi

<4
Ce Movao
Assembly (Rt
.
Gene Fusign -
Cietection

1

i Emyl-EEq
Tumar Wariant
Mormal Analysis

W
Cifferential | S
J
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1 )L £ F[IBaseSpace EIZRNA Seq AH®D

SODT7 IV ETIRHELTUVET

FiE BaseSpace v = Rz
77

RNA-Seq TopHat 7 5 A 4 %ﬁ#ﬁ-ﬁwTopHatzéﬁotRNA Seq7 FA A hERAIVTAVT
>k BEEFOI—IV(A T aF )

M . ISAAC Variant CallerZ {# > f=cSNPa—JL
«  #ERIXCufflinks Assembly & DE AppT & & [ZfZ#T AT B
Cufflinks 7> 7 §$ﬂi§1§?%ﬁ§ﬁﬁ*ﬁ ‘
L & BRI BIRNESEMOT 2 JILEFHREEEY TR
#r
RNAEXxpress HELEEFRIR IO T 7 A ILESTART 54 A > k £DESeq2 TER

e BIZF LARILOEBEGEFRBRICHIE

o )T 7L UXRIFEAE hgl9, mm10, rn5
o EnFHEEIL. RefSeqé GENCODE % #ER Al
e NWRALYIT7ULURIE7 Yy 7A—FTELZL (2015/10IR7)
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TopHat Alignment

HIRfEHT (Expression)
/AR YT

' 452 (Express) T !
@then QCIfE% RNA Express
TEHD !

- < b

A

b4

Cufflinks Assembly/
Diff. Exp
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T7YDEL . ETEREEM

TopHat/

PR Cufflinks ~ RNA Express
Os—proz8nTLE— HY HY
O v—H2RT7SAAV %Y %Y

FEI—)L ) o]

MEEEFI—I &Y &L

BREEYMT T HY L

BizF=F Al oL 7L

RS EYE TR 2 30) 7L
O BEFRBEDHEM &Y &Y

BEEE. SFHFAEHTDET Mht-A. B

o}

* RNA Expresst°BaseSpace D EE 2 & HBERHBMNICDEFE L TIL, I .
24 H— k™ T £+ —2014/10/17 RNASeqZ [ Loh & S | 2CSET &L, umina



TopHat Alignment + CufflinksAssembly&DE (€& D
J—270— 0 ARayv-i

TopHat Alignment

MSEEF
2 dar
(TopHat-
Fusion)

PISARAB,
QCitiAg
(TopHat 2)

FELAIE

(Cufflinks)

o

Cufflink Assembly & DE ~N

FRZ I BiLF/
LIRCY ) FE

HIR=D
pX < 1i5ilnd3
(Cuffdiff 2)

eIl FIRAE
(Cufflinks) (Cuffmerge)

J

FERYI NDT 7D\ -3
TopHat2 v2.0.7, Bowtie 0.12.9, Cufflinks 2.1.1, Isaac Variant Caller 2.0.5, Picard tools 1.72

25 ilumina
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TopHat Alignment D3R4T

@ Project Window CLaunch AppZiEiR9 3

BaseSpace’

< Projects .

About
Analyses

Samples

Enrichment Demo

Launch app

Analyses

Name

@ TopHat Alignment®3EiR

27

() SPAdes Genome Assembler 3.5

E SRA Import v0.0.3

E SRA Submission v0.0.3

@ SRS5T2

g’ SWATHAtlas Ion Library Generator

o The Broad's IGV

N
3, @ et & @
Download Project Import Share project Get link Edit project
Last Modified v Status
Share project et link bdit-project | mnsier Uwne

% TopHat Alignment

TruSeq Amplicon v1.1
Tru5eq Long-Read Assembly vi.1
i TruSeq Phasing Analysis v1.1

TruSeq Targeted RNA v1.0

m.THmnr Bormnal vl

TopHat Alignment

prdeey | |l

Aligns RNA reads and detects gene fusions using the
industry-standard method. Integrated with the
Cufflinks Assembly & DE App.

The TopHat Alignment workflow performs the

following functions

* Read mapping using the TopHat 2 aligner

= FPKM estimation of reference genes and
transcripts using Cufflinks 2

» Variant calling (SNVs and small indels) with the

A ?

Transfer Owner Move to Trash

Application

llumina’



TopHat Alignment (D3R4T

RS B H

App Session Name:

Save Results To:

Samples:

Reference Genome:

Options

Call Fusions:

Trim TruSeq Adapters:

28

TopHat Alignment 05/16/2015 8:13:50

Select Project(s):

Transcriptome Demo

TopHat Alignment

Select Sample(s):

mRMNA-Brain-C4

mMRNA-UHRR-C2 7
mMRNA-UHRR-C1 Ld]
mMRNA-Brain-Cé v

B> T ILOERZITD

— Stranded TTH > JLE
P Fwvy

Homo sapiens/hgl9 (RefSeq)

(i)

UI7L2RG ) L&
T BLFETILEER

Homo sapiens/hgl9 (RefSeq)

Homo sapiens/hg19 (RefSeq)

Homo sapiens/hgl@[(ﬁencode) J

Mus musculus/mm10 (RefSeq)

Rattus norvegicus/rn5 (RefSeq)

llumina’



TopHat 7 7'!) DEITHER
genes/transcripts MFPKM ') X k TopH.inmem
FPKM1!) X k

tracking iR 2o e : = _
OR4F5 , 0 pose
FAM138A | . 15 a7 0.118328 far
DDX11L1 ' | = _ 0.0893469 |5

.. | WASH7P e S ' 2.55131

LOC729737 [oci0 ST 1.69886 ¢
ORAF29 |uNcoouss uwcoouss Tssisaiz chrizsiss 0.153922
' 0.151429

0.272212

1.01169

‘ 1.22598

LOC10028801 10.9593

TopHat7 7 ORBTLAFERA > b ;
¥ BX&1D 6 E D (RefSeq or GENCODE) genes, transcriptsE T IILDH TDH o > &5t
K FRIZCFRAILENRSDH DY R EX, Cuffinks&DE7 71 BAxtis L TULYS,
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TopHat Alignment D E{THER

App Session TopHat Alignment 05/16/2015 8:13:50

i

Summary
Median CV
Numberof % Total
Reads o 2 % Abundant % Unaligned Coverage % Stranded
Reads Allgned
Uniformity
RMA-
o 75758 97730535 92.04% 15.69% 7.96% 055 99.56%
Brain-C4
MRNA-
d 75/75 94064311  9595% 15.21% 401% 055 99.11%
Brain-C6
MRANA-
75/ 3374 31 2 ; ; 475
UbRRCT /75 83374339 9631% 11 315 3.69% 055 29.47%
mRNA-
s 54357013 e : s ca ;
UHRR-C2 7575 84.897.013 96.69% 9.99% 3.31% 0.5 9.46%

Insert Length Distribution !
I=ErL LEHE ! p )

0O B0 100 160 200 9250 300 350 400 480 500 580

“A-Brain-C4 =1} |
“A-Brein-Ca S |
&-UHRR-CY =13 |
A-LIHRR-C2 11 i

| Save Piot as sV

Alignment Distribution !

Insert Length Distribution

Summary

TopHat Alignment

T4 *2MEIE, ANLy DD E

ATV —A Y — DY A X5%H

| Coding UTR [l Intron [ Intergenic
0% B MEET R oo . . .
RNA-Brain-CA) | P — Alignment Distribution
RMA-Brain-CE I
INA-UHRR-G1 v
INAUHRR.C2 -
| save Plot as svs |

Transcript Coverage !

N 2

1 A \
0s |f Transcript Coverage

Coverage (Normalized)
=
=

@ 10 20 30 40 50 €0 7O 80 90100
Normalized Posifion Along Transcript (5" to 3°)

|Ea¥i"lm as S;'(_E |

Coding Exon. UTR, Intron, Intergenic~D7 54 A > FEI&

EEEEYDSRIGN SIRIFGETDH/AALY SDHH

llumina’



TopHat Alignment DETFER

Alignment Distribution

TopHat Alignment
Coding .U_Fl W Intron . Intergenic

% Bases .ﬁJiglﬂ._eu:i to Region » Total RNA:F“J I\%Hq U \ti%é(: (&
= Intron & Intergenic Region/\Alignment

BrainmRNA-20131201-81 I N3 — RDIEEHIES F
- =4/ B
BrainTotalRNA-20131117-S1 [ s

Transcript Coverage

31

Coverage (Mormalized)

G ol

mMRNAFY hZFBUEIBE(C(E. PolyA
RNADEEEZ{TD> TLVD., RNANDYDEZL
TWBIZEICIEFSAIDA) LW K <

| 123

! LK 53 bias

Normalized Position Along Transcript (5° to 3°)

EUBENSNES AT SY —RAEPRNAMEDREENEZE X 5N S,
-> #t < Cufflinks&DE 7 T U DFRFINN S (35 L. RERNT 1 — R)Nw I 9 B8,
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TopHat Alignment DE{THEE

Variant Calls &

Homozygous reference 34651 888
Heterozygous 62,815
Homozygous variant 10,439
SNV 69,593
Indel 3,710
Tn/Ty 3.30

Important Files for Download

Alignments

Alignment coverage

Reference FPKM values (genes)
Reference FPKM values (transcripts)

Genome VCF

TopHat fusion output (13 detected fusions)

RSB FOIRETER
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TopHat Alignment

ZEI-ILDER

C DEXPE T DOFRIRARTIER (FPKM) & &
BFMTFSER(QVCF)B4A D> 00— RuJgE

llumina’



TopHat 7 7 1) O H#ER
TEMBITDHER

Important Files for Download

TopHat Alignment
Chr: chrl

Reference: A*

1 Position: 6158562
| FID:.

\ Alternate: G

0-313

Qual: 467
e e

Alignments

Alignment coverage

Reference FPKM values (genes)
Reference FPKM values (transcripts)

Genome VCF

TopHat fusion output (20 detected fusions)

.gvcf

I51
i
&

——— e —

T O e o < o

Is Filtered Out: No

Alleles:

No Call: 0

Allele Num: 2

Allele Count: 2
Allele Frequency: 0.5

Minor Allele Fraction: 0.5

Genotypes:
Non Variant: 0

-No Call: 0

- Hom Ref: 0
Variant: 1

- Het: 1
-Hom Var: 0

(https://sites.google.com/site/gvcftools/home/about-gvcf)
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Variant Attributes
SNVHPOL: 2
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TopHat Fusion [Ck ARtEEGFIRMED L K—

Candidate fusion list
The following tables show fusion candidates where fusions are erouped based on their genomic locations (tablke description).

1. chr11-chr 11 ff
(EMsEooD00228661 [chr11][2875883 [ STIM1 [che 112988781 [ 1] 12][0] 1262.15]

TopHat Aﬁgnment

2 ch-ch T A AHlIREZ AU\ TZPTPN3-ALKRE S B F DR

[Fomi215][che7 75102980 [GPED[chr? [ 1207 160 10 154 [5][40] 1007.13])

3. chr3-chr § rf ;g:::ns
ERP &4 {lchrd || 102861060 | EMNSE00000227537 [ched |( 1139797921 12)12| 9)[454 56 TGRARRGE
TEARRRGEAATATTTT
ERF &4 {lchrd || 102861065 | EMSGE00000227537 [fched |[ 1139958561 |62 (15|(45|( h94 36 AT STTTACAGCATEAT
TEARRRGEAATATTTTEETTTACAGCATGAT GA
ERP &4 {lchrd | 102861065 | EMNSGE00000227531 [fched |[ 1139982871 13(15|| 620776 T EAARAGEAAT AT AT TEET T ACAECATBAT A
TARRRGEAATATTTTEETTTACAGCAT GAT BACEACT LG
TEARARGEAAT AT TTTEETTTACAGCAT GAT GACEACT CUGT BEACTE
‘TGAARAGEAATATTTTEATTTACAGCATGATGACGACTCCGTEEACTCTCCT
4 chra-chr g TARRRGEAAT AT TTTEETTTACAGCAT GAT GACEACT CUGT GEACTCTCLT
- Chr==Cchr 5 rr “TGARRRGEAATATTTTGAT TTACAGCATGAT GACGACT CCATGRACTCTCCT
TARRRGEAAT AT TTTEETTTACAGCAT GAT GACEACT CUGT GEACTCTCLT
[ALK Jchr2 29487964 [PTPNa [chrd [ 112219678222 ][ 17] 585.07] TGEAAAGGRAT AT G011 TACHGCAT AT GACORCTCCOTCOHCICTECT
TARRRGEAAT AT TTTEETTTACAGCAT GAT GACEACT CUGT GEACTCTCLT
TARRRGEAAT AT TTTEETTTACAGCAT GAT GACEACT CUGT GEACTCTCLT
TARRRGEAAT AT TTTGETTTACAGCAT GAT GACEACT CCGT GEACTCTCET
5 chri-chr 3 rf TGARARGEART AT TTTGETTTACAGCAT GAT BACEACT CCGT GEACTCTCLT
Lehramchra - “TGARRRGEAATATTTTGAT TTACAGCATGAT GACGACT CCATGRACTCTCCT
TARRRGEAAT AT TTTEETTTACAGCAT GAT GACEACT CUGT GEACTCTCLT
(DoBLD2|[chra [9s626924 [STEREL [[chr 121057821 |24 2] 15] 550,62 TGARRAGGAATATTTTGATTTACAGCAT GATGACGACT CCGTACTCTCET
TARRRGEAAT AT TTTGETTTACAGCAT GAT GACEACT CUGT GEACTCTCLT
GRARAGEART AT TTTEATTTACAGCAT AT GACEACT CCATREACTCTCCT
AEEAAT AT TTTEGTTTACAGCAT AT GACEACT CCATEACTCTCCT
ﬁ chr?-chr? h( AATATTTTGETTTACAGCATGATGACGACT CCGTGEACTCTCLT
: TTTGETTTACAGCAT AT GACGACTCOGT BEACTETCCT
GETTTACAGCAT AT GACGACTCOGT BEACTETCCT
[HiP1 ke [752 16226 [CFTR][chr? 117267574 ][ 18] 3] 14] 498.61]) TACABCAT GATAACBACT CCATBOACTCT CeT
AGCATATGACGACTCOGT BEACTETCCT
CBACTCCATEGACTCTCCT
CTECETRRACTETCCT
_ TEEACTCTCET
7. chrii-chr § ff TeTeer
[POLRIG][chre 434851 14| RSPHO]chrt [ 43623208 ] 12][ 2] 11]] 45396 ereet

8. chri-chr b ff
(EM5GI0000057748 [chr5 | 153568748 [GALNT 10 [chr5 | 153674575 ][220 ] £20.81])

9. chri-chr 9 ¢f
STHBPSL [[chrd (121037319 |LPART ||chrd | 113792787

STABPAL [fched | 121037319 |LPART (chrd |[ 113792845

1(308.15
348.15

|—
| || =

10. chr1-chr 1
[NGT2]chr 168173394 | GNG12-AS 1][chr 1 [ 65209026][ 2] 4][0]] 250 97|

=

34

AEA
AGATEGE
AGATGECTE
AGATGECTEEARGE
AGATEECTEGARGCA
AGATEECTGEARGCARGCAR
AGATEGECTEGARGCARGCARACCCATE
AGATEECTGEARGCARGCARACCCATCAGER
AGATEECTEEARGCARGCARACCCATCAGGEARGE
AGATEECTGEARGCARGCARACCCATCAGGARGCAGT
AGATEECTEEARGCARGCARAGCCATCAGGARGCAGT TAAA
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARAGCCATCAGGAAGCAGT TAARAG
AGATGAECT GGEARGCAAGCARACCCAT CAGGRAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATGECT GGARGCARGCARACCCAT CAGERAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
AGATEECTGEARGCARGCARACCCATCAGGAAGCAGT TAARAG
GCTGEARGCARGCARACCCATCAGGAAGCAGT TARARG
GEARGCARGCARACCCAT CAGEARGCAGT TARAAG
GCARGCARACCCATCAGEARGCAGT TAARAG
CARRCCCATCAGGAAGCAGTTARARG
CCCATCAGGARGCAGTTARARG
GEARGCAGTTARAAG
RGECAGTTAARRG
RETTAARAG
TARRAG

llumina’
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35

TopHat Alignment

. BCLHDOEH
l *auto

Per-Sample Reads
(FASTQ)

Filtering, Trimming
(Bowtia)
Alignment — S

If requested

Fusion Calling
{TopHat-fusion)

Variant Calling
{Isaac Variant Caller)
N
s
ificati = ., = N >
et  EBEBAYLT ALY
R R
Summary Alignments Fusion Resulls
Pages (BAM) (result htmi)
Abundance
Va?;VnEE?Jrs \.-fan{%rg;::ialls Estimates TopHat KRER<T =27/l :
{FPRM) http://tophat.cbcb.umd.edu/manual.shtml

llumina’



TopHat Alignment App D/ TS5 VEIRBEHAT 7M1 IILER

E _ TopHat Alignment
BCL h b DZ B

l *auto

Per-Sample R
“era) | —> FASTQ

{Bowtie)
. . TISAAVE ——  BAM
| | MARGFRBOBE - (U Eblas o HTVD
&
(Isaat Variant J
l KEMENT —> VCF, gVCF

|

o ’ RWEHIVT12Y EPKM

normalization #®
hoy FEHEHR
o3y (BED)

hiNLyo _____ o (bedGraph)
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)

Cufflinks 12X 2DEDHIE 2
Cufflinks Assembly/
NAABSAHNLL T — MR wrosick LFUsr— % n=a) Diff. Exp
Oy hOo—)LE REREE

Testl B Test?2 FNFh. TopHat7 7Y D

Controll g Control2
Control1 | Control2 | zozn Tz e,
Control3 B Control4 Test3 B Test4

s %

‘ ‘

+7/T—v3v
Bz FH#EEE T/ (RefSeq £ 1-1& GENCODE)

| 7254 A2 MER(bam)Z AR E L THL,
R|HAIT 4 JFERT T) THILICEST
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Cufflinks Assembly & DE App

TopHat Alignment

TopHat App
Roaults
Il assambly regueshad I assambly not reguested
Novet Transcript Differential Exprossion
Assembly _ (Cultmarge. Cufidiffy
(Cufimerge. Cuffcompane) If controd and
comparisch samples .
Abundance Surmmary Differential
Estimates Pages Expression
{FPRM) [DIFF)
Movel Transcripls ?rw"pam?n
(merged GTF) e
ged {mergod GTF)

A—HHA FISEEHE SN TG DGR,

FIRLE
HR/BE &N

BT PEEEYMDIFR

Cufflinks Assembly/
Diff. Exp

(diff cufflinks)® B iz =
FPKMEE D1EER)

———>  GTF

Cufflinks KRR =2 7IEZSE W 1ZITET http://cufflinks.cbcb.umd.edu/manual.html
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_a Cufflinks Assembly & DE
N L1 UMMIMA

Cufflink Assembly & DE rY
asCAE 1] [H]

App Session Name: Cufflinks Assembly & DE 05/16/3 @
Dl =B N — ]
Save Results To: Select Project(s): & a7 —9N ZODMTR
Transcriptome Demo X

Homo sapiens/hgl? (Refseq)

TopHat Alignments Selection Criteria el

Homeo sapiens/hgl? (Gencode)
Mus musculus/mmi0 (RefSeq)

Reference Genome: Homeo sapiens/hgl9 (RefSeq) Rattus norvegicus/rn5 (RefSeq)
(1]
Stranded: + “e— Stranded v hTRRETOLIBS
Options
; 7] P p— < . e
Neve! Transcnpt Assermbly: v <«— FRESENOI LTIV EITIBE

| TopHat7 7'\ 17D
EBREBELTLS
WWENHYFET,
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Cufflinks Assembly & DE

: -
Cufflink Assembly & DE o
53¢ JE [EITH

Control Group

Group Label: control o
TopHat Alignment App Result(s): Select App Resultis):
mRNA-UHRR-C2 p Control Group
g— :I: AY
MRMA-UHRR-CT X TOpHatTj ) @%D%%&?R?%
Adjust transcript assembly for =
samples without polyA )
selection:
Comparison Group _
Group Label: Comparison o
TopHat Alignment App Result(s): Selact Ann Racnltic):

Comparison Group
TopHat 777 &R ZEIRT D

mRMA-Brain-C4 b

mRMNA-Brain-Co s
Adjust transcript assembly for . 0
samples without polyA )
selection:

i) TruSeq Stranded Total RNA KitdD K S7RPolyAZERI U CLVRWMEE(CF T VD
& AN a0 b,

a1 llumina’



q Cufflinks Assembly & DE
10 | LIEMLA

F
3 e

Cufflinks 7 7'1) H 1 §&5 4

BaseSpace”

< HiSeqg 2000: TruSeq Stranded Total RNA (MAQC) < ﬁ Cufflinks Assembly & DE 04/24/2014 6:18:02

N
L

1 Analysis Info Overview

=] Inputs Control samples (UHR)

® RZ100ngUHR-i5-A1-01

[E] output Files ® RZ100ngUHR-i5-B1-02

® RZ100ngUHR-i5-C1-03

q e RZ100ngUHR-i5-D1-04

sy SN jJoejuod g

.||| Analysis Reports Comparison samples (Brain)

RZ100ngHuBr-i6-E1-01

RZ100ngHuBr-i6-F1-02

RZ100ngHuBr-i6-G1-03

RZ100ngHuBr-i6-H1-04 i

Cufflinks-Report
[
| ™
|
| FPKM tables: Genes f Transcripts '
[

- |
a — - L
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Cufilink= Assembly & DE

Cufflink Assembly & DE =~ SRfTHER g o

Assembly ! —_
Control Comparisan Merged
Gene Count 45635 52834 62231
Transcript Count 873912 96262 119,726
Link to gene models GTF result GTF result GTF result
S = =S~ S, Rk
Relation te reference ranscoripts JE B * j / 0) / y
—
\cg J— SH- | —
Equal (=) 44,534 45437 46,053 (
B FRBIEC DT
Potentially novel (J} 13503 20,155 31453
Unknown, intergenic {u) 21848 28,622 39.115
Overlap with opposite-strand exon (x) 13561 1674 2459
Other 346 374 606
Differential Expression 1 —
Gene Count 62225
RREOEZRNBE(CHSNITER
=
&riene Coupt i =0DES BlcHb = N Y
Transcript Count 119,696 - - K
: F - hSOROUT hD#E
ATranscript Count 27379
CuffDIff results differential gene expression, differential transcript expression

Sample Correlation

FIREDS DELETF REBILF DR

mRNA-Brain-C4
m -Brain- ~ . Significant
e H> 7 )LElDcorrelation :

mMRNA-UHRR-C2 |noose a vatue.. | Gene
mMRNA-UHRR-C1 - :
correlation { DOSedNRe |NRGN |
false
=1 i true

DE Gene Browser @D

Differential Expression Gene Browser

v AFvrwvyH—-TJ0Ov b
Filters
llog2(ratio)] z
ool ———— 0 . 10 :
= =
Significant [I i
g o «
|Choose @ value... ™ | 3 5 £
SO Lo i § H
H 5 =
Status 8 : g
|ak~] 5 & 8 a
) 2 2
Gene =
-10
10 a 10
IogZ{contral FPKM) log2(eontral FPKM)

43 —



Cufflinks 7 7'1) tH 1§52 451
(&Y 2T

LiR— bR IZRRTEND) V-

REREF
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Al1BG
A1BG-AS1
A1CF
A2M
A2M-AS1
A2ML1
A2MP1
A4GALT
A4GNT
AAD6
AAAS
AACS
AACSP1
AADAC
AADACL2
AADACL3
AADACL4
AADAT
AAED1

FPKM tablest Genes

7 DFPKM 1) X )

/ Transcripts

-

Cufilinks Assembly & DE
10| LENA

e
Oy ho—)LE

chr19:588
chr10:525!
chr12:922(
chrl2:921°
chr12:897:
chr12:938:
chr22:430¢
chr3:1378
chrl7:318!
chr12:537(
chr12:125!
chr5:1781¢
chr3:1515:
chr3:1514:
chrl:1277t
chr1:1270¢
chr4:1709¢
chr9:9940:

0.55513
0.0290704
20.9978
1.109
0.588004
0.102718
0.572499
0.001
0.001
4.76377
7.08618
0.0974501
0.001
0.001
0.001
0.001
1.51119
1.55632

I » M| filtered.merged.genes ./ ¥J

0.0371743
21.0211
1.11787

0.647205
0.0951737
0.428008
0.0102621
0.418099
4.74959
6.89536
0.0821632
0.0114303
0.001
0.001
0.001
1.79033
1.95375

LT r— k49D

0.613914
0.0366497
21.3772
1.14053
0.647019
0.104212
0.602284
0.0192562
0.001
5.36134
6.74231
0.115616
0.001
0.001
0.001
0.001
1.64225
1.96462

0.759932
0.0397232
21.8963
1.20411
0.654925
0.0784438
0.502222
0.00845964
0.200904
5.06117
6.57433
0.0609623
0.001
0.001
0.001
0.001
1.58242
1.78926

0.917981
1.5566
69.719

0.423059
0.227352

0.0210817
1.20627

0.0272833

0.001
16.708
5.36705
0.425995
0.0303877
0.016392
0.0282973
0.001
1.61109
6.06918

0.725987
1.41757
69.1105

0.492536
0.22362

0.0623826
1.53882
0.0673127
0.001
15.4295
5.31277
0.62533
0.0449782
0.001
0.0236709
0.001
1.81217

RZ100ngUHR-

i5-C1-

0.001
16.1457
5.37381

0.421505
0.0532871
0.0191617
0.0210312

0.001
1.70279

RZ100ngUHR-
i5-D1-

0.911839
1.46501
68.2234
0.625029
0.177929
0.0494728
1.41978
0.001
0.001
17.2751
5.52981
0.411009
0.0356999
0.001
0.00705382
0.001

1.65033
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Oy hOo—)LE

N\

REREF

\

Cufilink= Assembly & DE

2HEIOER

Filteds
gy
| ——— E]

L~

E F G
log2(cont{log2(comg|lpg2(Ratic

H I =
Value Significant EJ

A B C D

1 TestID Gene Locus Status
| 2 |AICF  AICF  chr10:525¢0K
3 A2ML1  A2ML1  chr12:897:OK
4 AACSP1 AACSP1 chr5:1781¢OK
5 AAK1  AAK1  chr2:6968:OK
6 AATK  AATK  chrl7:790(OK
7 AATK-AS1 AATK-AS1 chr17:790( OK
8 ABAT  ABAT  chrl6:876{O0K
9 ABCA10 ABCA10 chrl7:671¢<OK
10 ABCA12 ABCA12 chr2:2157<OK
11|ABCA2 ABCA2  chr9:1399(OK
12 ABCA3 ABCA3  chrl6:232'OK
13 ABCAS ABCAS  chrl7:671¢OK
14 ABCA6 ABCA6  chrl7:670:0K
15 ABCAS ABCAS  chrl7:668(OK
16 ABCA9 ABCA9  chrl7:669 0K
17 ABCBS ABCBS  chr7:2065'OK

-3.86 141
0.24 -2.41
-2.33 -0.24
3.98 1.63
4.99 0.29
-1.14 -3.72
6.29 2.64
1.78 -2.55
-4.37 -0.49
6.45 3.35
4.98 2.5
4.55 2.51
2.39 -4.04
3.89 0.04
2.15 -0.51
-0.65 1.91

-5.27
2.65
-2.1
2.35

4.7
2.58
3.65
4.32

-3.88

2.9
2.48
2.04
6.43
3.86
2.66

-2.56

6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
0.003908 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE
6.33E-05 TRUE

llumina’



Cufflinks 7 1)

Differential Expression Gene Browser

The Differential Exprassion Gene Browser can be used to filter and plot
the differential expression results dyramically (Table 5). The data can
e sorted by clicking any column heading and can be saved as eithar
an SVG graphic or CSV table.

Table 5: Differential Expression Gene Browser
Fitter Options

Filter Description

Log Ratio Cutaff Allows the differentially expressed
gena tahle to be fitered based on the

onserved log ratio of differentisl

expreasion.
Slgnificance Filters for results achisving statistical
significance st a g-value < 0.05.
Status Filters based on the refiabiity of the

reault. If the result passes all stringancy
filters, the status Is retumed as "OK".

if the result is fiagged dus o one of
several factons (such as insuficient
read depth), 8 fallre mode of NOTEST.
LOWDATA, or FAIL ia seturned.

Aditianal irformation is ovailnble at bumd ed/tng,

THOZAIL/—F&KY

www.illumina.com/content/dam/illumina-marketing/documents/products/technotes/technote-basespace-rna-seq.pdt

1—HH A FISH RS ENET
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DEZ4ILA Y VY

_a Cufflinks Assembly & DE
B T UMINA

¥ Qo]

Differential Expression Gene Browser

Filters
Ilog2(ratio)l
2018 8250
Significant
true * g
E
Status %
oK~ 2
Gene
Save Plot as SVG
Test log 2 (Brain log 2 (UHR 2 q -
D Gene Locus Status FPKM) FPKM) log ; (Ratio) Value Significant
A1CF A1CF chr10:52559168-52645435 OK -3.860 1.410 -5.270 0.000 v
A2ML1 A2ML1 chr12:89 0.000 v
AACSP1 AACSP1 chr5:178 . 0.000 v
we e e | S@Ve Filtered Table e
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11

12
13
14
15
16
17
18
19
20

22
23
24
25
26

28

Cufflink Assembly & D

FEHRNDI7AIEE

F

tracking id class_code nearest_refgene id gene_short tss_id

TCONS_00=
TCONS_O
TCONS_O
TCONS_00=
TCONS_O
TCONS_00
TCONS_O
TCONS_O
TCONS_00—
TCONS_00=
TCONS_00=
TCONS_00j
TCONS_00=
TCONS_00—
TCONS_ 00—
TCONS_00-
TCONS_ 00—
TCONS_ 00—
TCONS_ 00—
TCONS_ 00—
TCONS_00-
TCONS_ 00—
TCONS_ 00—
TCONS_00-
TCONS_ 00—
TCONS_00=
TCONS_00j

NR_04601 EXLOC_000(DDX1111 TSS1
MR 0Z2454C¥L0C _Q02IWAZHIR  TSES2808
MNR_02682C XL 0OC_002: FAMI 38F TS52810
MA_001 002 XL OC_000 OR4FS TS32
MR_Q38882ZXL0OC_ 002/ LOCT2873 7552811
NR_02832EXL.OC_000(LOC1 0013 TS53
MR 028327 ¥L0C_000LOC1 0013 TS53
INkA_O01 008 X OC_000t OR4F3 T554
- HLOC 0000 — TS85
MIM_001 Q0% XLOC_002: OR4F3 TSs2s12
NR_028327XL0C_002:LOC1 0013 TS52813

MR 0O3390EXL0OC_002: 1L 0OC1 0028 TSE52581 4
MNR_0O3380EXLOC_002: L OC1 0028 TS52815
- HLOC 0000 — TS36

- HLOC Q00— =EN

- HLOC_000(— TS558

- HLOC_000i— TS59

- HLOC_002:— TS52916
- HLOC_002:— TS32817
- HLOC Q00— TSS10

- XLOC_002:— T552818
- HLOC_000i— TS311

- HLOC_000(— TS512

- HLOC_002:i— TS552818
- HLOC Q02— TSS2920

NR_024321 XLOC_002: LINCOO11 ETS52821
MNR_01536EXL0OC_000LOCE4383 TS513

G

locus

chrl
chrl
chrl
chrl
chrt
chrl
chrl
chrl
chrl
chr
chrl
chrl
chrl
chrl
chr
chrl
chrl
chrl
chrl
chr
chrl
chrl
chrl
chrl
chr
chrl
chrl

11872
14361
3461 C
BH05C
13477
‘3238¢
‘32388
3676E
56T1E
62108
66112
69421
70024
T144z
J173E
72B5E
72657
72882
73022
J321E
F3Z6GE
73720
T391E
74834
75258
76158
T629E

H
length
1652
1769
1130
818
5474
4370
4273
838
a1
838
4273
1863
1371
1082
5853
600
1253
1332
182
1004
838
1233
648
780
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www.illumina.com/informatics/research/sequencing-data-analysis-
management/rna-seqg-data-analysis.html

RMNA-Seq BaseSpace Apps: A Guided
Tour

See step-by-step instructions on how to
navigate through the data analysis.

View Video ©

L]
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I BaseSpace®Df A —T A RIZHEWTIX, a2V RFSA U DFAELEEEBL T,
BHRICRELGA T aVvEaRBCBIRTES & SI1C. EEMRELGBITEHIE
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' LA LEBROFERA T2 3 VOB IREDIEFRE L-W0GEI(X.
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RNA Sequencing with TopHat and
Cufflinks

g A D
Fun Coftirks

ML User Guide 3 Z8ELLESL

ERA i A Cuteet

RNA-Seq
TopHat
Cufflinks

52

RNA
Express

llumina’



=T LHI
RERTH A UDBTHERADSE

SEB

=
=

\\\

53 llumina’



RESESZHALDH?

E AL RNAFSARF-LV? RS EYIGERE TR
MRNA? L7=LyhH
k—% JLRNA?

=k = =_

biological __, RNA __  convertto ____, [llumina
sample pool cDNA sample prep

HoFILOHMER A rSY RIEHRE

DNyl ?

PE/SR?
= UAR?

HIERRIE 2 REELT=LV?
HERIREZZRNAZ (X ?

54 ilumina



RNA Seq DA — FEOXENLGHE

MRNA ***
Differential Expression 10-20M Reads *
- Allele Specific Expression 50 — 100M Reads *

Splice variation ** 50 - 100M Reads *

Complete Annotation 100M - 1B Reads *

Transcript Based

—200M R €3
PA— 50 00 eads

76bp~ x PE

» Based on human sized transcriptomes

** Also applies to RNA fusion transcripts in cancer

*** Applies to poly A-selected libraries
» Ribo-Zero, high quality RNA libraries: requires ~ 2X more reads
* Ribo-Zero, FFPE libraries: requires ~ 4X more reads

‘IlllIlllllllIlllllllIlllllllIlllllllIlllllllIllllllllllllllllllll..

HETRHRERGYFET,
(744 F54 > 5% ENCODE ;
https://www.encodeproject.org/about/experiment-guid elines/#guideline

‘Illlllll.‘
[ ]
’.Illllll‘
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BaseSpace
TopHat Alignment® 4

Rty —ILAITHOANEH ED3

g-
op

TopHat Alignment version 1.00 v m

Website =

A-Seq, Gene Fuslon Detection, Tumor T
Privacy The TopHat Alignment workflow performs the following functions
EULA
* Head mapping using the TopHat 2 aligner

« FPKM estimation of reference genes and transcripts using Cufflinks 2
+ Variant calling (SMYs and small indels) with the [saac Variant caller

* Optional fusion calling with TopHat-Fusion
Available reference genomies include

* Home sapiens UCSC hgl? (RefSeg & Gencode gene snnotations)

* Mus musculus UCSC mm10 (RefSeq gene annotations)
+ Ratius norvegicus UCSC rnb (RefSeq gene annotations)

('-':L-"I'E"l't Limitations: \

= Minimumand maximum of 100,000 and 400,000,000 reads per-sample, respectively
= Maximum of 2,000,000,000 read across sll sa
« Minimum Read length 35bp and Maximum Resd Length 125bp

mples in a single analysis

+ Paired-end reads are reguired for fusion detection
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Differential Expression Gene 500K readS/Sample

Filters

i
:

Differential Expression Gene B lo mllllon readS/SampIe
740 diff genes p

IHg | E§H%

Filters

Hog2(ratiol

20 fli—————1f200

Signifi w0

true ¥ § ;

- H

o] 20

Gene

— 1

3,800 diff genes e —

‘Significant.
true ¥ 3
~
oK~ ’2 0
Gene
1

5,400 diff genes

BaseSpace® Cufflinks & DE assembly 7 7'1) % F| F
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High Reproducibility
with Low Inputs

TOZALLTUT— 3 VI

P R?=0.969

o ANIF = oY—TRIFEAE
5 PRI

AR NAARSHLLTUr—2ay
L1 50 I T O ZHEEEN D

100 ng Total RNA, Index5
ng Total RNA, Index Correlation Coefficient 0.92-0.98

EREREZFADHA A VIBEIRIXNTS VT4 R
https://www.encodeproject.org/about/experiment-guid elines/#guideline
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[] Coding . UTR . Intron . Intergenic
% Bases Aligned to Region
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Upcoming Webinar

"Next generation tools for gene expression profilin g and gene
fusion detection in FFPE tumor samples”

— Gary P. Schroth Ph.D., Distinguished Scientist, lllumina

108 13H (X) 13:.00~

Register NOW!

— https://illumina.webex.com/illumina/onstage/q.pht
2f9bc840e5ddbfec22fcb31d25
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ANZFo— o0y
— Accurate whole human genome sequencing using reversible terminator chemistry.
Nature 456: 53-59 [PMID: 18987734]

RNA-Seq, RPKM
— Mapping and quantifying mammalian transcriptomes by RNA-Seq
Nature Methods, Volume 5, 621 — 628 [PMID: 18516045]
BaseSpace RNA-Seq 7 7'V)

— TopHat: discovering splice junctions with RNA-Seq.
Bioinformatics. 2009 May 1;25(9):1105-11 [PMID: 19289445]

— Cufflinks/Cuffdiff
Transcript assembly and quantification by RNA-Seq reveals unannotated transcripts and isoform
switching during cell differentiation. Nat Biotechnol. 2010 May;28(5):511-5 [PMID: 20436464]

— Cuffdiff2 Differential analysis of gene regulation at transcript resolution with RNA-seq
Nature Biotechnology 31, 46-53 (2013) [PMID: 23222703]

— TopHat-Fusion: an algorithm for discovery of novel fusion transcripts.

Genome Biol. 2011 Aug 11;12(8):R72. [PMID: 21835007]
— STAR: ultrafast universal RNA-seq aligner.
Bioinformatics. 2013 Jan 1;29(1):15-21. [PMID: 23104886]
— DESeq
Differential expression analysis for sequence count data.
Genome Biol. 2010;11(10):R106. [PMID: 20979621]
DESeq2: www.bioconductor.org/packages/2.13/bioc/html/DESeq2.html http://www.ncbi.nlm.nih.gov/pubmed
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http://www.illumina.com/landing/basespace-core-apps-for-rna-sequencing/
http://res.illumina.com/documents/products/technotes/technote-basespace-rna-seq.pdf
http://support.illumina.com/help/BaseSpace App RNAseq_help/RNAseq_Apps_Help.htm
http://www.illumina.com/applications/sequencing/rna.ilmn

ERIOA+—5 L (EEE

http://seqanswers.com/
https://www.biostars.org/

C5%  RNA-seq 1B O+ R LHEY T |

BAREITA—5 LY Ak

http://cell-innovation.nig.ac.jp/wiki/tiki-index.php
http://ga.lifesciencedb.jp/
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