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Big Data Translates into Big

Opportunities... and Big
Responsiblilities
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Nature 455, 461 (25 September 2008) | doi:10.10. 1c;

online 24 2008

+ Advance online

publication Big data: open-source format needed to aid wiki

collaboration

+ Current issue

+ Nature News

+ Supplements

=100y
10 ")):4'.,

Tin-Lap Lee*

1. Section on Developmental Genomics, Laboratory of Clinical Genomics, Eunice Kennedy Shriver
National Institute of Child Health and Human Development, Bethesda, Maryland 20892, USA
Email: leeti@mail.nih.gov

N

"-‘,v'

ikiomics' (Nature 455, 22-25; 2008) points out that the
Jyle community collaboration offers a smart way to respond
wla. Although lack of recognition and credit may prevent

"y participating, this may be only part of the story. Reasons

g big data sets is becoming more and more challenging.

is convenient, and the GenMAPP pathway database you
mple. But the lack of a unified data format for facilitating
e database to another can be a killer for someone trying to
currently no de facto standard on pathway-data format,
hes data portability.




The challenges for biomedical scientists
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Data intensive biology for everyone.

Galaxy is an open, web-based platform for data intensive biomedical research.
Whether on the free public server or your own instance, you can perform,
reproduce, and share complete analyses.

Use Galaxy Get Galaxy Learn Galaxy Get Involved

Advanced fastQ

manipulation

Use the free public server Install locally or in the cloud Screencasts, Galaxy 101, ... Mailing lists, Tool Shed, wiki

406 4B S

Search all resources

The Galaxy Team is a part of BX at Penn State, and the Biology and Mathematics and Computer
Science departments at Emory University. The Galaxy Project is supported in part by NHGRI, NSF,
The Huck Institutes of the Life Sciences, The Institute for CyberScience at Penn State, and Emory
University.
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BGI SOAP PACKAGE BETA
NGS: Mapping
NGS: Indel Analysis

NGS: De Novo Assembly
NGS: Splice Detection

NGS: Somatic Mutation Detection

CBIIT TOOLBOX(UNDER
DEVELOPMENT)

CUHK-BGI TOOLBOX

GALAXY TOOLBOX
Get Data

Send Data
ENCODE Tools
Lift-Over

Text Manipulation
Filter and Sort
Join, Subtract and Group
Convert Formats
Extract Features
Fetch Sequences

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Statistics

Wavalat Analucic
£ |
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Analyze Data
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o News

e November 22, 2012: An Integration of Taverna
Workflows into Galaxy Platform.
A project on automatic processing of Taverna Workflows
to CBIIT-Galaxy Platform is under development.

e November 12, 2012: BGI SOAP Package Beta Version is
Available now!
BGI SOAP Package Beta Version is available for sneak
preview. Please send comments or suggestions to Prof. LEE
Tin-lap at CBIIT. Many thanks for the contribution of Peter
Li at GigaScience.

e September 10, 2012:SOAPdenovo tool is ready.
The first tool of SOAP package is available now.

e July 5, 2012: Running Taverna Workflows on Galaxy
Platform.
Running Taverna Workflows on CBIIT-Glaxy Platform have
been sucessfully tested.

e January 18, 2012: Announcement
Genomic Data Submission and Analytical Platform (GDSAP)
is under development with gy, GigaScience journal.

Galaxy team is a part of BX at Penn State.

This project is led by Prof. LEE Tin-lap, developed and maintenanced by GAO
Huayan, and supported by School of Biomedical Sciences at Chinese University

of Hong Kong and BGl.
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Software

</ SOAP3/GPU

</ SOAPaligner/soap2

« SOAPsplice NEW

</ SOAPsnp

</ SOAPdenovo

</ SOAPiIndel
</ SOAPsv
& SOAP v1

SOAP3 is a GPU-based software for aligning short reads with a
reference sequence. It can find all alignments with k mismatches,
where k is chosen from 0 to 3. When compared with its previous
version SOAP2, SOAP3 can be up to tens of times faster.

SOAPaligner/soap? is a program for faster and efficient alignment for
short oligonucleotide onto reference sequences. SOAPaligner/soap?2 is
compatible with numerous applications, including single-read or pair-
end resequencing.

SOAPsplice is designed to use RNA-Seq reads for genome-wide ab
initio detection of splice junction sites and identification of alternative
splicing (AS) events.

SOAPsnp is an accurate consensus sequence builder based on soap1
and SOAPaligner/soap2's alignment output. It calculates a quality
score for each consensus base, which can be used for any latter
process to call SNPs.

SOAPdenovo, a short read de novo assembly tool, is a package for
assembling short oligonucleotide into contigs and scaffolds.

SOAPiIndel is developed to find the insertion and deletion specially for
re-sequence technology.

SOAPsv is a program for detecting the structural variation .

SOAP v1 is available all the same.
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Tools

search tools [

BGI SOAP PACKAGE BETA

1 - short oligonucleotide

= 502
alignment tool

= soap2
soapl

- improved version of

NGS: Indel Analysis
NGS: De Novo Assembly
NGS: Splice Detection

NGS: Somatic Mutation Detection

CBIIT TOOLBOX(UNDER
DEVELOPMENT)

CUHK-BGI TOOLBOX

GALAXY TOOLBOX

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group

Convert Formats
Extract Features

Analyze Data

soapl (version 0.1)

Select a reference sequence:

A
v

What type of mapping do you want to perform?:
Single =

FASTA file:

A
v

SOAP settings to use:

Default =

Default settings is suitable for most mapping needs. If you want full control, use
Full parameter list

What it does

SOAP performs efficient gapped and ungapped alignment of short oligonucleotides
onto reference sequences. The program is designed to handle short reads
generated by parallel sequencing using the new generation lllumina-Solexa
sequencing technology. SOAP is compatible with numerous applications, including
single-read or pair-end resequencing, small RNA discovery and mRNA tag
sequence mapping. SOAP supports multi-threaded parallel computing, and has a
batch mode for query multiple data sets.

Single-end sequencing

SOAP will allow a certain number of mismatches or one continuous gap when
aligning a read onto a reference sequence. The best hit of each read which has the
minimal number of mismatches or the smallest gap is reported. For multiple equal

hcca Lfan sl .
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BGI SOAP PACKAGE BETA

NGS: Mappin
= soapl - short oligonucleotide
alignment tool

= spap? - improved version of
soapl

NGS: Indel Analysis

NGS: De Novo Assembly

NGS: Splice Detection

NGS: Somatic Mutation Detection

CBIIT TOOLBOX(UNDER
DEVELOPMENT)

CUHK-BGI TOOLBOX

GALAXY TOOLBOX

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group

Convert Formats
Extract Features
Fetch Sequences

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Analyze Data

soap?2 (version 0.2)

Select a reference genome from your history or use a built-in index:

-

Use built-in index v

Select a reference genome:
hs_chr10 =

What type of mapping do you want to perform?:

Single *

FASTA file:
SOAP settings to use:

Default v

Default settings is suitable for most mapping needs. If you want full control, use
Full parameter list

What it does

SOAP2 (also known as SOAPaligner) is a member of the SOAP (Short Oligonucleotide
Analysis Package). This second version of the SOAP tool for short oligonucleotide
alignment features fast, accurate alignment for huge amounts of short reads
generated by the Illumina/Solexa Genome Analyzer.

Compared to version 1 of SOAP, SOAP2 is one order of magnitude faster so that, for
example, it requires only 2 minutes to align one million single-end reads onto the
human reference genome. Another improvement of SOAP2 is that it now supports a
wide range of read lengths.

SOAP2 made improvements in time and space efficiency by a re-implementing the
basic data structures and algorithms used in SOAP1.The core algorithms and the
indexing data structures (2way-BWT) were developed by T.W. Lam, Alan Tam, Simon
Wong, Edward Wu and S.M. Yiu of the Algorithms Research group at the Department
of Computer Science, the University of Hong Kong.
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search tools [ x]

BGI SOAP PACKAGE BETA

NGS: Mapping
= soapl - short oligonucleotide
alignment tool

= 50ap?2 - improved version of
soapl
NGS: Indel Analysis

NGS: De Novo Assembly
NGS: Splice Detection
NGS: Somatic Mutation Detection

CBIIT TOOLBOX(UNDER
DEVELOPMENT)

CUHK-BGI TOOLBOX

GALAXY TOOLBOX

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group

Convert Formats
Extract Features
Fetch Sequences

Fetch Alignments
Get Genomic Scores

Operate on Genomic Intervals

Analyze Data

soap2 (version 0.2)

Select a reference genome from your history or use a built-in index:

-

Use built-in index =

Select a reference genome:
hs_chrl0 =

What type of mapping do you want to perform?:

| Single *

FASTA file:

A
v

SOAP settings to use:
Default v

Default settings is suitable for most mapping needs. If you want full control, use
Full parameter list

What it does

SOAP2 (also known as SOAPaligner) is a member of the SOAP (Short Oligonucleotide
Analysis Package). This second version of the SOAP tool for short oligonucleotide
alignment features fast, accurate alignment for huge amounts of short reads
generated by the Illumina/Solexa Genome Analyzer.

Compared to version 1 of SOAP, SOAP2 is one order of magnitude faster so that, for
example, it requires only 2 minutes to align one million single-end reads onto the
human reference genome. Another improvement of SOAP2 is that it now supports a
wide range of read lengths.

SOAP2 made improvements in time and space efficiency by a re-implementing the
basic data structures and algorithms used in SOAP1.The core algorithms and the
indexing data structures (2way-BWT) were developed by T.W. Lam, Alan Tam, Simon
Wong, Edward Wu and S.M. Yiu of the Algorithms Research group at the Department
of Computer Science, the University of Hong Kong.
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Tools

search tools (]

BGI SOAP PACKAGE BETA

NGS: Mapping
= soapl - short oligonucleotide
alignment tool

= soap2 - improved version of
soapl
NGS: Indel Analysis

= msort - sort tabular data by
multiple fields

= SOAPsnp - assemble a
consensus sequence and identify
SNPs

splice junctions

NGS: De Novo Assembly
DE NOVO ASSEMBLY TOOLS

= SOAPdenovo - perform de novo
genome assembly

= SOAPdenovo?2 - perform de
novo genome assembly with
optimized k-mer determination

= SOAPdenovo-trans - perform de
novo transcriptome assembly

= SoapCoverage - calculate the
coverage and depth of target
sequences out of soap mapping
result

SOAPpopindel (version 0.1)

Depth file:

Y
v

See documentation below for information on this format
Ploidy:

N
=

What it does

SOAP-Popindel is a novel probabilistic framework for fast and sensitive indel
genotyping at the population level. This tool was created by Haojing Shao and
Hanjiudai Yin at BGI.

Tool parameters
Depth file:

The depth file is a temporary data format used for storing supporting read
information. It could be generated by your raw data, realignment or other. The
format for a depth file is as follows:

First line:

Chromosome Position Non-reference_allele 1 (Non-reference_allele 2)
(Non-reference_allele 3)

Second line:
Number of supporting reference read counts for sample 1, sample 2,sample N
Third line:

Number of supporting first non-reference allele read counts for sample 1, sample
2, sample N
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Tools

search tools

BGI SOAP PACKAGE BETA

NGS: Mapping
= soapl - short oligonucleotide
alignment tool

= soap2 - improved version of
soapl
NGS: Indel Analysis

= msort - sort tabular data by
multiple fields

= SOAPsnp - assemble a

consensus sequence and identify

SNPs

= SOAPpopindel - detection of
splice junctions

NGS: De Novo Assembly
DE NOVO ASSEMBLY TOOLS

= SOAPdenovg - perform de novo
genome assembly

= SOAPdenovo2 - perform de
novo genome assembly with
optimized k-mer determination

= SOAPdenovo-trans - perform de

novo transcriptome assembly

= SoapCoverage - calculate the
coverage and depth of target
sequences out of soap mapping
result

]:+)V3)].<.)C5532G/ANJ[CR43#.<.)
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SOAPdenovo (version 0.1)

Maximum read length:
190
library

libraries 1

Average insert size:

200

Reverse sequence?:

forward-reverse *

Which operations should the reads be used for?:

A

Reads used for both contig and scaffold assembly *

Which order are the reads used while scaffolding:
1

What type of data are you using?:
Single *

What type of data are you using?:
FASTQ =

Forward FASTQ file:

A
v

| Remove libraries 1 |

| _Add new libraries |
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NGS: Indel Analysis

msort - sort tabular data by
multiple fields

SOAPsnp - assemble a
consensus sequence and identify
SNPs

SOAPpopindel - detection of
splice junctions

NGS: De Novo Assembly

DE NOVO ASSEMBLY TOOLS

SOAPdenovo - perform de novo
genome assembly

SOAPdenovo? - perform de
novo genome assembly with

optimized k-mer determination

SOAPdenovo-trans - perform de
novo transcriptome assembly

SoapCoverage - calculate the
coverage and depth of target
sequences out of soap mapping
result

GapCloser - close the gaps
using the abundant pair
relationships of short reads

SOAPDENOVO2 MODULES
config
pregraph

w [a)

Analyze Data

SOAPdenovo?2 (version 0.1)

Select a configuration file from history or create a new one?:
Use one from history v

Select configuration file from history:

A
v

SOAP settings to use:
Default v

Default settings is suitable for most mapping needs. If you want full control, use
Full parameter list

What it does

SOAPdenovo is a novel short-read assembly method that can build a de novo draft
assembly for the human-sized genomes. The program is specially designed to
assemble lllumina GA short reads. It creates new opportunities for building
reference sequences and carrying out accurate analyses of unexplored genomes in
a cost effective way.

System requirements

SOAPdenovo? is designed for assembling large plant and animal genomes,
although it also works well on bacteria and fungal genomes. The code runs on
64-bit/32-bit Linux/MAC OSX systems with a minimum of 5G physical memory.
Approximately 150 GB of memory is required to process large genomes such as
those of humans.

Notes

This Galaxy tool is a wrapping of SOAPdenovo version 2.04. This version supports
large k-mers of up to 127 in size to process long reads. Changes which have been
made to SOAPdenovo-1 include:

1. Merging of the 63mer and 127mer versions.

2. A new module named "sparse-pregraph” has been written which can reduce
considerable computational consumption.

3. The "Multi-kmer" method has been introduced in the "contig" step to allow the
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Home > Workflows > Fetch PDB flatfile from RCSB server

Workflow Entry: Fetch PDB flatfile from RCSB server
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Last updated: 31/03/08 @ 16:01:41
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Taverna 1 Fetch PDB flatfile from RCSB server (v1) L View
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Original
Credits: Tomoinn
Uploader &
License: Creative Commens Attribution 3.0 Unported License
e - Given an identifier such as "1crn’ fetches the PDB
! - 4 - format flatfile and returns the corresponding 3D
- o - image of the protein.
25 Alan -
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Rating: 3.0 / S (1 rating) | Versions: 1| Reviews: 0 | Comments: 0|
Citations: 0

Viewed: 296 times | Downloaded: 112 times
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CBIIT TOOLS V:‘zuld you also like the raw results as a zip file:
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m Fetch PDB flatfile from RCSB
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. Given an identifier such as 'lcrn' fetches the PDB format flatfile and returns the corresponding 3D image of
the protein.
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myExperiment - Workflows - Basic RNA-Seq Analysis - Differential Expression (Functional Genomics Workshop 2012) (David De Roure) [Galaxy Workflow]
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= e R - =
& | (Q~ Google
@ Download =2
Workflow
load Workflow Fil Tools Options v | Workflow Canvas | imported: RNASeq workflow Options v | Details
- [outpurl ¢ [ Create
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o |mp°n Get Data g (= ‘ File to groom Tophat for lllumina $§ step completes.
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Workflow

Your workflows | © Create new workflow | [ 4 Upload or import workflow |

Name # of Steps

[ Basic RNA-Seq Analysis - Differential Expression (Functional Genomics Workshop 2012) (imported from myExperiment) ~ ] 4

Unnamed workflow ~ 0

[ imported: RNASeq workflow ~ ]

[ imported: Demo - merging replicates ~ |

Workflows shared with you by others

No workflows have been shared with you.
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[ Configure your workflow menu ]
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Galaxy Workflow

Your workflows \ © Create new workflow ] [ 4 Upload or import workflow J
Name ! e 006 Export Workflow ' imported: RNASeq workflow' 8
[ Basic RNA-Seq Analysis - Differential Expressi¢ | € | » | | + = https://main.g2.bx.psu.edu/workflow/export?id=10e3e95f765f06cb (4 0: Google j g

Unnamed workflow ~ ]

[ imported: RNASeq workflow ~ ]

Fk Download or Export Workflow 'imported: RNASeq workflow'

Workflows share¢ Run
Share or Publish Download to File
PRty Download workflow to file so that it can be saved or imported into another Galaxy server.

Workflow

No workflows have been sh
Other options
Clone

\»m— URL for Importing to Another Galaxy

This workflow must be accessible before it can be imported into another Galaxy.

View
Delete Export to myExperiment

Export

myExperiment username:
| xiaoxiaoshiiie

myExperiment password:

[cevenend

[ Export |

Back to Workflows List
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Workflow 'imported: RNASeq workflow' successfully exported to myExperiment.
Click here to view the workflow on myExperiment
Return to workflow list.
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(&) My History
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© Preview

@© License
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