ESRINAFA A ITARTAOIAEEI—X
BEMK £mERFEMELFI—
INAFT A TAITAOARARAEE
=R FEE

IR =¥ Wi

*RNA-seq T —2 24T



RNA-seqT —2fEHT D FIIE
« U—T R

e F)LEIZTYELS

« RIVS(THE

o FEIRAEAT



IvEDTY—IL
tophat

e Johns Hopkins University
Center for Computational Biology

e http://ccb.jhu.edu/software/tophat/index.shtml

e TranscriptomefZfT A< YELV T Y—IL
Bowtie2ZM FU L TYvE VY
RITSARDY D3V EFRT S




TopHat

http://ccb.jhu.edu/software/tophat/index.shtml
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TopHat

A spliced read mapper for RNA-Seq

CCB

TopHat is a fast splice junction mapper for RNA-Seq reads. It aligns RNA-Seq reads to mammalian-sized genomes using the ultra high-throughput short read aligner Bowtie,

and then analyzes the mapping results to identify splice junctions between exons.

TopHat is a collaborative effort among Dashwan Kim and Steven Salzberg in the Center for Computational Biology at Johns Hopkins University, and Cole Trapnell in the
Genome Sciences Department at the University of Washington. TopHat was originally developed by Cole Trapnell at the Center for Bioinformatics and Computational Biology at

the University of Maryland, College Park.

= TopHat 2.0.13 release 10/2/2014
Version 2.0.13 is a maintenance release with the following changes:
o removed SAMtools as an extermnal dependency in order to avoid incompatibility issues with recent and future changes of SAMtools and its
code library (an older, stable SAMtools version is now packaged with TopHat)
o fixed a few code compatibility issues when compiling on 05X 10.9

* TopHat 2.0.12 release 6/24/2014
Version 2.0.12 is a maintenance release with the following simple fix:

e This version is compatible with Bowtie2 v2.2.3.

* TopHat 2.0.11 release 3/4/2014
Version 2.0.11 is a maintenance release with the following simple fix:

o This version is compatible with Bowtie2 v2.2.1, although it does not support a 64-bit Bowtie2 index yet.

*» TopHat 2.0.10 release 11/13/2013
Version 2.0.10 is a maintenance release with the following fixes and changes:

o Improved support for adding unpaired reads to PE reads in the same TopHat2 run (please see the manual entry for this usage). This
includes reporting separate counts for the additional unpaired reads and making sure that the SAM flags in the output files reflect the paired
or unpaired origin of the reads.

o Added the possibility to run TopHat just for the purpose of preparing the transcriptome index files (please see the manual entry for this
special usage).
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Site Map

Home

Getting started

Manual

Index and annotation downloads
FAQ

Protocol

News and updates

New releases and related tools will be
announced through the Bowtie mailing
list.

Getting Help

Questions and comments about TopHat
can be posted on the Tuxedo Tools
Users Google Group. Please use
tophat.cufflinks@gmail.com for private

communications only. Please do not email
technical questions to TopHat contributors

directly.

Releases

Q.

0Sl certified
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Bowtie2

e John Hopkins University

e http://bowtie-
bio.sourceforge.net/bowtie2/index.shtml



Bowtie?2

http://bowtie-bio.sourceforge.net/bowtie2/index.shtml
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e Bowtie 2 JOHNS HOPKINS

Fast and sensitive read alignment UNIVERSITY

or 1,000s of characters, and particularly good at aligning to relatively long (e.g. mammalian) genomes. Bowtie 2 indexes the genome with an FM Index to keep its memory
footprint small: for the human genome, its memory footprint is typically around 3.2 GB. Bowtie 2 supports gapped, local, and paired-end alignment modes. 0S| certified

Bowtie 2 is an ultrafast and memory-efficient tool for aligning sequencing reads to long reference sequences. It is particularly good at aligning reads of about 50 up to 100s 0
i

Site Map
“ Lighter released

Home
o Lighteris an extremely fast and memory-efficient program for correcting sequencing errors in DNA sequencing data. For details on how

error correction can help improve the speed and accuracy of downstream analysis tools, see the paper in Genome Biology. Source and

News archive

Manual
software available at GitHub. Getting started
* Version 2.2.5 - Mar 9, 2015 Frequently Asked Questions

Tools that use Bowtie
+ Fixed some situations where incorrectly we could detect a Mavericks platform.

» Fixed some manual issues including some HTML bad formating. Latest Release
+ Make sure the wrapper cormrectly identifies the platform under OSX.

. , . . . . Bowtie2 2.2.5 3/9/15
» Fixed --rg/--rg-id options where included spaces were incorrectly treated.
» Various documentation fixes added by contributors. Please cite: Langmead B, Salzberg S. Fast gapped-read
. . . . . alignment with Bowtie 2. Mature Methods. 2012, 9:357-
« Fixed the incorrect behavior where parameter file names may contain spaces. 3589,

+ Fixed bugs related with the presence of spaces in the path where bowtie binaries are stored.
« Improved exception handling for missformated quality values. Related Tools

+ Improved redundancy checks by correctly account for soft clipping. Bowtle: Ultrafast short read alignment

* Version 2.2.4 - Oct 22, 2014 Crossbow: Genotyping, cloud computing
) . . . R Myma: Cloud, differential gene expression
o Fixed a Mavericks OSX specific bug caused by some linkage ambiguities.

Tophat: RNA-S li j ti
o Added lz4 compression option for the wrapper. opha ©4 spiice Junction mapper

o Fixed the vanishing --no-unal help line. Cufflinks: Isoform assembly, quantitation
s Added the static linkage for MinGW builds. Lighter: Fast error correction

o Added extra seed-hit output.
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SAMtools

http://samtools.sourceforge.net/
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SOURCEFORGE.NET*

Home

General Information

See hup://htslib.org/ for the new 1.0 release of SAMtools, BCFrools, and SAM Spec vl 4

HTSlib. This website contains information pertaining to the old 0.1.19 R
B SF Project Page
samtools release, and so is useful but somewhat out of date. As time

permits, this information will be updated for the new samtools/beftools 5F Download Page
versiens and moved to the new website. GitHub Project Page

Mailing Lists

Related Software

Introduction FAQ
SAM (Sequence Alignment/Map) formar is a generic formar for storing large SAMtools in C

nucleotide sequence alignments. 5AM aims to be a formart that: -
General Introduction

Manual Page (0.1.17)

Is flexible encugh to store all the alignment information generated by various
alignment programs; Variant Calling (mpileup)

Text Alignment Viewer

Is simple enough to be easily generated by alignment programs or converted

from existing alignment formats; APl Documentation
o Example L Frogram
= s compact in file size; Example C Program

Working on a Stream

Allows most of operations on the alignment to work on a stream without
loading the whole alignment inte memory; Open Tasks

Var Calling (deprecated) =

Allows the file to be indexed by genomic position to efficiently retrieve all
reads aligning to a locus Pileup (deprecated)

SAM Tools provide various utilities for manipulating alignments in the SAM format, .
including sorting, merging, indexing and generating alignments in a per-position Variant Call Format
format.

Tabix

SAMtools is hosted by SourceForge.net. The project page is here. The source code
releases are available from the download page. You can check cut the most recent Other Lang-b‘indings

source code from the github project page with:

BamTools (C++)




Integrative Genomics Viewer

Broad institute
http://broadinstitute.org/igv/

| M RE LA - junakabay: x | ¥ MSN Japan

x '\ma 53 3 - Outlook Web x/' EE Home | Integrative Gel x ‘_\

- —— -~ -~

= @ @M [ www.broadinstitute.org/igv/
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[T Integrative

19V e
Integrative ' .

Genomics -
Viewer L Vwrms

[E] Documents
“» Hosted Genomes
= FAQ
IGV User Guide

Release Notes
IGV for iPad
-+ Credits

(@ Contact

Search website

What's New

Citing IGV

Broad Home NEWS September 2014. The |GV iPad app can now be
Cancer Program wimmeis  installed from the Apple App Store. IGV for iPad

is a lightweight gencmic data viewer that

E BROAD provides some of the functionality available in our

INSTITUTE regu\ardesklop IGV. See the |GV for iPad documentation
© 2013 Broad Institute for details.

Overview

&s=== | e Integrative Genomics Viewer (IGV)is a

=gt n  high-performance visualization tool for

L1 oms interactive exploration of large. integrated
genomic datasets. It supports a wide variety of

data types. including array-based and next-generation

sequence data, and genomic annotations.

Downloads

To cite your use of IGY in your public ation:

James T. Robinson, Helga Thorvaldsdéttir, Wendy Winckler,
Mitchell Guttman, Eric S. Lander, Gad Getz, Jill P. Mesirov.
Integrative Genomics Viiewer. Nature Biotechnology 29,
2426 (2011

Helga Thorvaldsdéttir, James T. Robinson, Jill P.

Mesirov. Integrative Genomics Viewer (IGV): high-
performance genomics data visualization and
exploration. Briefings in Bioinformatics 14, 178-132 (2013)

Funding

Development of IGV is made possible by funding from the
National Cancer Institute, the National Institute of General
Medical Sciences of the National Institutes of Health, and
the Starr Cancer Consortium.

Please register to download IGV. After registering,
you can log in at any time using your email
address. Permission to use |GV is granted under
the GNU LGPL license

|GV participates in the GenomeSpace initiative, which is
funded by the National Human Genome Research Institute.
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R package “cummeRbund”

g R console [—][':][ X] h

> Sys.setenv(http_proxy = “http://proxy.yokohama-cu.ac.jp:8080") J
> source(“http://bioconductor.org/biocLite.R”) J
> biocLite(“cummeRbund”)

> library(cummeRbund) J
> x <- readCufflinks() J

proxyD £% 7€

biocLite.RD X TE
INVH—“cummeRbund” D &t A+ A H
EHXIZRIBET—3 (cuffdiffD i 11) 44N



R package “cummeRbund”

(

R console — [[E]] X

>y <- genes(x) J
> csDensity(y) o
> csScatter(y, “q1”, “q2”) J
> csBoxplot(y) o
> csDendro(y) J

o BIEFILORBEZTIIFL. EHy(Ci&Hk
e density plot, dendrogram, scatter plot, boxplot, dendrgramZz{E[X]



R package “cummeRbund”

s

R console — |

> 7 <- fpkmMatrix(y) J
> write.table(z, “FPKM_GSE60101.txt”, quote=F, sep="¥t") J

\_

o REET LBz
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