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1 — CSIRO in house tools

2 — Realistically sized project




Tools presentation - Interface

Galaxy / CSIRO

Tools

search tools [x]

BASIC TOOLS

Get Data

Send Data

ENCODE Tools

Text Manipulation

Unix Tools

Filter and Sort

Join, Subtract and Group
Convert Formats
Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
FASTA manipulation
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: CSIRO TOOLS

= BioKanga 2.9.9

* blue

Acacia error-correction
NGS utilities
Linkage-cw
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STATISTICS
Stats
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Graph/Display Data
Regional Variation
Multiple regression
Multivariate Analysis

Analyze Data
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Motif Tools This instance of Galaxy is supported by the CSIRO Bioinformatics Core and IM&T

ALIGNMENT
NCBI BLAST+

To get started please visit https://wiki.csiro.au/display/BioinformaticsCore/Getting+started

Multiple Alignments

<
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You can find useful workflows/datasets/tutorials in the 'Shared data' section, you can also find helpful guides in the 'Help' section

History o0
Acacia demonstration

5.1 MB &=
8: FastQC Combine ® R

EASTA and QUAL on data 6 and
data 2.html

7: Combine FASTA and ® R
QUAL on data 6 and data 2

6: acacia on data 2 and ® (R
data 1: acacia run.seqOut

5: acacia on data 2 and ® (R
data 1: acacia run.stats

4: FastQC Combine ® (R
FASTA and QUAL on data 1 and
data 2.html

3: Combine FASTA and ® 7R
QUAL on data 1 and data 2

2: Fasting Example.qual ® { %

1: Fasting Example.fna ® X




Tools presentation — Integration process é Biologist
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Tools presentation — Integration process

=== Steps for a successful integration

* Evaluation
- Is the tool fitted for Galaxy ?
- Is Galaxy fitted for the tool ?

* Coding
- Definition of available parameters
- Definition of inputs and outputs
- Development of the wrapper
- Testing on the development instance

* Integration to the production Instance
- Make documentation available
- Create and publish History/Workflows
- Create and publish ‘Tool Page’

== All theses steps require back and forth communication between the
author of the tool and the person integrating it
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Tools presentation — NGS utilities - demultiplexer

B Galaxy / CSIRO

Tools

U YOO U SO

Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
FASTA manipulation

CSIRO TOOLS
BioKanga 2.9.9

blue

Acacia error-correction
NGS utilities

SAM stat complete descriptive
statistics on SAM files

Demultiplexer - Demultiplexer

for combination of 5' and 3'

barcodes -
EEEEEssEEEEEEEEEEEEEEEEEEES

fasta2fastq Create a 'fake’

fastq file from a fasta file

Linkage-cw

STATISTICS

Stats

Wavelet Analysis
Graph/Display Data
Regional Variation
Multiple regression

Multivariate Analysis
Matif Tanl<

Analyze Data

Demultiplexer (version 1.0.0)

Input Fasta file (Library to be demultiplexed):
1: Tabular-to-FASTA on data 195 ¥
Requested file type: fasta

Input Fasta file (5' Barcodes):
1: Tabular-to-FASTA on data 195 ¥
Requested file type: fasta

Input Fasta file (3' Barcodes):

1: Tabular-to-FASTA on data 195 ¥
Requested file type: fasta

Reverse complement 3' Barcodes:
yes ¥

mismatch:
2

How many mismatch allowed in the barcode sequence to be consider as a valid barcode

deletion:

1
How many deletion allowed in the barcode sequence to be consider as a valid barcode

What it does

This tool was written to perform complex demultiplexing when reads have a 5' AND a 3' Barcode

Demultiplexer 1.0

Input— Barcodes sequences
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Output— Report

b |
History F K - ]
demultiplexer - demo
6.3 KB & =
4: libraries ® R
3: libraries.fasta ® R
2: report.txt ® R

19 lines, 1 comments
format: tabular, database: 2

HOB

Demultiplexer 1.2

total sequence treated : 8

total seq with hit for Sprime barcode : 8
total seq with good alignments for Sprime
total seq with bad alignments for Sprime :

total seq with hit for 3prime barcode : 8

1: Tabular-to-FASTAon ® {J X
data 195




Tools presentation — NGS utilities - demultiplexer

- Galaxy / CSIRO yZ | Shared Data ~

Private Page | demultiplexer

Demultiplexer
What it does
This tool was written to perform complex demultiplexing when reads have a 5' AND a 3' Barcode
Input
Library you want to demultuiplex (fasta format)
sequences of 5' barcode (fasta format)
sequences of 3' barcode (fasta format)
Parameter list
mismatch : number of mismatch allowed in the barcode alignment
deletion : number of deletion allowed in the barcode alignment
Output
There are two outputs.
The first is a text file that reports some figures about the process of barcode alignments.
The second one is a zipped files that contains all the different fasta files that were demultiplexed.
Galaxy Histo demultiplexer - demo (+1e]
Galaxy Workflow | demultiplexer - demo o

®®
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Tools presentation — Acacia

nature

Techniques for life scientists and chemists

nature.com » journal home » archive » issue » correspondence » abstract

NATURE METHODS | CORRESPONDENCE <5 k=

Fast, accurate error-correction of amplicon
pyrosequences using Acacia

Lauren Bragg, Glenn Stone, Michael Imelfort, Philip Hugenholtz & Gene W Tyson

Affiliations | Corresponding author

Nature Methods 9, 425-426 (2012) | doi:10.1038/nmeth.1990
Published online 27 April 2012
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Tools presentation — Blue

Bioinformatics

Blue: correcting sequencing errors using consensus and context

Paul Greenfield'”". Konsta Duesing3. Alexie Papanicolaou4 and Denis C. Bauer'
'CSIRO Computational Informatics. Sydney, Australia.

?School of IT. University of Sydney. Sydney. Australia

3CSIRO Animal. Food and Health Sciences, Sydney. Australia

*CSIRO Ecosystem Sciences, Canberra. Australia

Received on XXXXX; revised on X3OXX; accepted on 30OXXX

http://www.bioinformatics.csiro.au/blue/

()

CSIRO Bioinformatics

CSIRO

Blue LINKS
Blue is a fast, accurate short-read error-correction tool based on k-mer consensus and context. It will Home
correct both Illumina and 454-like data, and accepts sequence data files in both FASTQ and FASTA Contact
formats. Blue is made available under the General Public License and comes with absolutely no warranty. Publications

Blue is written in C# and runs natively on Windows, and with mono on Linux.
SOFTWARE

An article describing Blue is in preparation.
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Tools presentation — BioKanga

Biokanga — an integrated toolset for basic bioinformatics NGS tasks
Release 2.95.0

Overview
Biokanga is a suite of tools developed by Stephen Stuart to cope with NGS data analysis.

It is composed of several modules that can be arranged in workflow to carry different analysis
step :

- index : Generate index over genome assembly or sequences

- aligner : Align NGS reads to indexed genome assembly or sequences

- filter : Filter NGS reads for sequencer errors and/or exact duplicates

- maploci : Map aligned reads loci to known features

- pseudogenome : Concatenate sequences to create pseudo-genome assembly

- rnade : RNA-seq differential expression analyser with optional Pearsons generation

- gene2seq : Generate tab delimited counts file for input to DESeq or EdgeR
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Tools presentation - NGS utilities — Dark matter script

Galaxy / CSIRO

Tools
—ormx

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores

Operate on Genomic Intervals
FASTA manipulation

CSIRO TOOLS

BioKanga 2.9.9

blue

Acacia error-correction

EEEEEEEEEEEEEEEEEE
es

SAM stat complete descriptive
statistics on SAM files

Demultiplexer - Demultiplexer
for combination of 5' and 3'
barcodes -

fasta2fastq Create a 'fake'

fastq file from a fasta file
ssnsssammsnm samssmssmanns

Linkage-cw

STATISTICS

Stats

Wavelet Analysis
Graph/Display Data

Regional Variation
_Multiple rearession

== Tool Factory
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Analyze Data
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History

0
* L

Biokanga
121.5 MB =

22: Kanga Aligner on ® (R
data 4 and data 13

21: Kanga Aligner on ® (R
data 4 and data 13

20: Kanga Aligner on ® ()R
data 3 and data 13

19: Kanga Aligner on L) 0 x
data 3 and data 13

18: Kanga Aligner on LW/
data 2 and data 13

17: Kanga Aligner on ® R
data 2 and data 13

16: Kanga Aligner on ® (R
data 1 and data 13

15: Kanga Aligner on ® R
data 1 and data 13

14: kanga indexer.log ® {/ X
13: ® (R

kanga indexer output.sfx

12: sacCer2.fa ® (R

6: Kanga Filterondata 1 ® {J




Tools presentation — Usage

Tool's usage

250

200 -

150 -

# jobs

100 -

50 A

Acacia kanga aligner kanga filter kanga indexer kanga maploci Blue SAM statistics Demultiplexer Fasta2fastq
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Tools integration — Outlooks

== Extending the tool availability to the scientific community

* CSIRO local toolshed

* Transfer to the test toolshed
* Transfer to the main toolshed
* Support publication process

Galaxy / CSIRO Admin
Categories of valid repositories

search repository name, description

Name Description Valid repositories
Assembly Tools for working with assemblies 28

Tools for analyzing and manipulating ChiP-seq data 4
- Manage quotas
SO mputational chemis Tools for use in computational chemistry 18
- Manage local data (bets) Convert Formats Tools for converting data formats 30
Server Data Managers utilities for Managing Galaxy's built-in data cache )
* View data types registry
Data Source Tools for retrieving data from external data sources 16
. ta tables regi
Easta Manipulation Tools for manipulating fasta data 45
* View tool lineage
« Reload 3 toof! Fastq Tools for manipulating fastq data ie
« Profile memory usage Genome-Wwide Association Study Utiities to support Genome-wide association studies 0
- tanageobs Genomic Interval Operations Tools for operating on genomic intervals 2
* Review tool migration stages
= Graphics Tools producing images 21
- Monitor instaling tool she
repositories Imaging Utilities to support imaging 0
. m for d Metabolomics Tools for use in the study of Metabolomics 2
repositories
: ; Metagenomics Tools enabling the study of metagenomes 14
. i
apostones Micro-array Analysis Tools for performing micro-array analysis s
Tock shadts Next Gen Mappers Tools for the analysis and handiing of Next Gen sequencing data 51
* Search and browse tool sheds
gy Manipulati Tools for manipulating ontologies 6
For Deitions Ontology Manipulation ipulating g
= Manage form definitions Phylogenetics Tools for performing phylogenetic analysis 5
Sample Tracking Tools enabling the study of proteins @
* Manage sequencers and external
senvices BNA Utilities for RNA 9
* Manage request types SAM Tools for manipulating alignments in the SAM format 40
" Smduzibuizaussls Sequence Analysis Tools for performing Protein and DNA/RNA analysis 166
* Find samples
Statistics Tools for generating statistics 45
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Big Data Project

== What is a big data project ?

* Raw data over 100 Gb to no limit
* Whole project data likely to reach over 1Tb

== What issues?

* Transfer
e Computational requirement
* Storage

=== Assessing requirements

* End user fluency with Galaxy
* Project feasibility
* Time line
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Big Data Project - Transfer

=== Data needs to be in and out of Galaxy in reliable and fast manner

* FTP — Filezilla
* File_to_FTP tool by Geert Vandeweyer

70Gb to burnet in

15 mn
Cluster — Server Galaxv inst
(cherax, burnet, bragg...) alaxy Instance
200Gb to cherax S S 70Gb to local
in 2 hours computer in 45 mn

Local computer
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Big Data Project — Storage — disk space

== Dealing with group quotas

* Default : 200 Gb
* Project : 500 Gb
* Admin : 1000 Gb

=== Storage strategy

* Galaxy is not meant to be a storage solution
* Raw data and workflows should be sufficient to reproduce the analysis
* ‘Copy datasets’ and purge approach
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Big Data Project — Storage — disk space

RNASeq experiment — 900 millions read

Disk
isk space

500

200

Filtering

Grooming

AN

DE analysis

Aligning SAM \
\ l

Aligning BAM

Assembly \

________ DN
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Big Data Project — Storage — disk space

Disk
isk space

Purging Purging

5O —------m-----m==- \ --------- \ ............................ —
L
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Big Data Project — Managing computational needs

== Managing tools

* Job_conf.xml

id="encode_dbl" destination="local"/>

<tool id="hbvar" destination="local"/>

<tool id="microbial importl" destination="local"/>

tool id="ucsc_table_directl"” destination="local"/>

<tool id="ucsc_table_direct_archaeal"” destination="local"/>
<tool id="ucsc_table_direct_testl" destination="local"/>
tool id="uploadl"” destination="local"/>

<tool id="ncbi_blastn_ wrapper" destination="big_jobs"/>

n be put here —-->

= ar o puc

<tool id="bragg_blastp_ cpu" handler="remote" destination="bragg_lcpu lhr
<tool id="bragg blastp gpu" handler="remote" destination="bragg lcpu lgpu_

</tools>

=== Managing user

* User job limit and walltime
* No perfect solution

=== Dynamic management of execution (from Nate Coraor)
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Big Data Project é Biologist
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Big Data Project

Published Pages | mon13m | hookamphipod1 About this Page
. . . - . . . . AN

454 pyrosequencing-based analysis of gene expression profiles in the amphipod Melita plumulosa: transcriptome assembly and toxicant | Author " Ab» >,
induced changes o :: .
Sharon E. Hook1*, Natalie A. Twine2, Stuart L. Simpson1, David A. Spadaro1, Philippe Moncuquet3, Marc R. Wilkins2 4 ) 4

z 2 R 2 Related Pages ¥ 0
8 CSIRO Land and Water, Locked Bag 2007, Kirrawee, NSW 2232 Australia .

All published pages

2. NSW Systems Biology Initiative, School of Biotechnology and Biomolecular Sciences, University of New South Wales, Sydney, NSW 2052, Australia Published pages by mon13m
3. CSIRO Mathematics, Informatics, and Statistics, Acton, ACT, Australia Rating
* Corresponding author Community

Abstract

Background: Next generation sequencing using Roche's 454 pyrosequencing platform can be used to generate genomic information for non-model organisms, although there are bioinformatic
challenges associated with these studies. These challenges are compounded by a lack of a standardized protocol to either assemble data or to evaluate the quality of a de novo transcriptome.
This study presents an assembly of the control and toxicant responsive transcriptome of Melita plumulosa, an Australian amphipod commonly used in ecotoxicological studies.

Results: Sequencing generated 1.3 million reads from control, juvenile, metal-exposed and diesel-exposed amphipods. Different read filtering and assembly protocols were evaluated to generate
an assembly that i) had an optimal number of contigs; i) had long contigs; iii) contained a suitable representation of conserved genes; and iv) had long othrolog alignment lengths relative to the
length of each contig. A final assembly, generated using fixed-length trimming based on the sequence quality scores, followed by assembly using the MIRA algorithm, produced the best results.
The 26,625 contigs generated via this approach were annotated using Blast2GO, and the differential expression between treatments and control was determined by mapping with BWA followed by
DESeq. Although the mapping generated low coverage, many differentially expressed contigs, including some with known developmental or toxicological function, were identified.

Conclusions: This study demonstrated that 454 pyrosequencing is an effective means of generating reference transcriptome information for organisms, such as the amphipod Melita plumulosa,
that have no genomic information available in databases or in closely related sequenced species. It also demonstrated how optimization of read filtering protocols and assembly approaches
changes the utility of results obtained from next generation sequencing studies, and establishes criteria to determine the quality of a de novo assembly in species lacking a reference genome. This
new transcriptomic knowledge provides the genomic foundation for the creation of microarray and gPCR assays, serving as a reference transcriptome in future RNAseq studies, and allowing both
the biology and ecotoxicology of this organism to be better understood. This approach will allow genomics-based methodology to be applied to a wider range of environmentally relevant species.

Keywords: de novo assembly, transcriptome assembly, RNA Seq, amphipod, toxicogenomics

Datatsets
[+ Galaxy Dataset | 2.GAC.454Reads.qual
[+ Galaxy Dataset | 1.GAC.454Reads.qual
[+ Galaxy Dataset | 2.GAC.454Reads.fna
[+ Galaxy Dataset | 1.GAC.454Reads.fna
WORKFLOW
(# Galaxy Workflow | 454 reads filtering and assembly - amphipod version (+]2]

21 | CSIRO Tools | Philip Moncuquet

(0 ratings, 0.0 average)
Yours

Tags

Community: none
Yours:

2 ]




Thank you

Bioinformatics Core :
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