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\/:4 Our (non) models

A human parasite

Schistosoma mansoni Biomphalaria glabrata

A tropical coral An insect

Pocillopora damicornis Dinocampus coccinellae
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+ Previously = Candidate gene approach.

Next Generation Sequencing more available and affordable

Will to switch to genome-wide approaches to study
Genomes, Epigenomes, Transcriptomes.



+ No bioinformatician.

+ No dedicated platform or hardware on the campus.

Drowned i next generation seguencing

NI

AV A
Is!blogspot:com=
\ >

t' - v o Ty
WSS A= e

+ But, a few people with some bioinformatics knowledge...



-.Galaxy

But why a local instance?

+ Very different and specific needs.

+ Working on non-model organisms means that
most of the tools need to be modified/adapted.

+ Flexibility.



(> Production mode config.

Bioinformatic
v" 2 administrators Tools
v’ 18 Users
v" Online 2012/07
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Proxy
@ ==
http server

Version 1.2.2 5 Jobs/handler
Version Dec 20th, 2012

+ Uploads
-+ Downloads

Version 8.4.8
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Dell PowerEdge R820
(~5 000 €)

+ 16 cores, Xeon 2,4 GHz
+ 96GbRAM

+ 1.67Tb hard drive
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! Network
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Buffalo TerraStation 5400 WSS

(~2 000 € X 2)

T e | + 20 Tb hard drive
+ Main and backu
Dell PowerEdge R820 \\ p
(~5000€) Network I | — i

+ 16 cores, Xeon 2,4 GHz
+ 96 GbRAM
+ 1.67Tb hard drive

2 X100 mb/sec
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oz On a typical day

% i 30 20 10
I CPU1 21.7% I CcPU2 34.2% I CPU3 26.1% B CPu4 21.8%
CPUS 8.5% I CPU6 78.8% I CPU7 10.8% B CPus 19.1%
CPU9 98.1% CPU10 5.7% I cPUl1l 27.8% B CPU12 22.3%
CPU13 81.1% CPU14 17.1% I cPU1s 91.3% B cPU16 21.9%

Memory and Swap History
100 %

Memory | Swap
18.5 GiB (19.6 %) of 94.6 GIB ~ 54.0 MiB (1.1 %) of 4.9 GiB

Network History
320MBs
OMiEs

SOMiEs

DO MiEs
0 seconds - v 30 0
_]&_ Receiving 376.0 KiB/s /‘\ Sending 11.2 MIB/s
Total Received 769.0 GiIB Total Sent 602.1 GIB
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Loz Data management

Local storage by
project manager

Data Libraries Galaxy Admin

search dataset name, info, message, dbkey

Advanced Search

Data library name | Data library description

B.glabrata annotation - genome FASTA and gff files from VectorBase

B.glabrata annotation - results B.glabrata analysis results

B.glabrata annotation - RNA-Seq | RNA-Seq data provided by WashU (fastq f/r)

B.glabrata annotation - RNA-Seq |l RNA-Seq data provided by WashU (aligned BAM and assembled fasta)

B.glabrata annotation - RNA-Seq llI sorted BAM files of RNA-Seq suitable for upload to IGV (from C.Oliveira)

B.glabrata - assemblies assemblies for read dependency

B.glabrata RNA-Seq (clean) RNA-Seq without adaptors, quality clipped

B.glabrata RNA-Seq (paired) fastq custom upload N.Dheilly 16/01/13
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Loz Data management

Local storage by
project manager

Data Libraries Galaxy Admin

search dataset name, info, message, dbkey

Advanced Search

Data library name | Data library description

B.glabrata annotation - genome FASTA and gff files from VectorBase

B.qglabrata annotation - results B.glabrata analysis results

B.qglabrata annotation - RNA-Seq | RNA-Seq data provided by WashU (fastq f/r)

B.glabrata annotation - RNA-Seq |l RNA-Seq data provided by WashU (aligned BAM and assembled fasta)

B.glabrata annotation - RNA-Seq Il sorted BAM files of RNA-Seq suitable for upload to IGV (from C.Oliveira)

B.glabrata - assemblies assemblies for read dependency

B.glabrata RNA-Seq (clean) RNA-Seq without adaptors, quality clipped

B.glabrata RNA-Seq (paired) fastq custom upload N.Dheilly 16/01/13
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Peaks identification Comparative

Alignment ) ke _
and visualisation Analysis

T —————
‘ Condition 1
Alignment on ‘
'8 Reads density

reference genome Condition 2
e

) PeakRanger 1.16 )JDiffBind 1.8.3)

Adapted from Bardet et al. (2012)
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.z Example of application

Compute quality statistics % Draw quality score boxplot %

Library to analyse Statistics report file

output (txt) output (png)

Draw nucleotides distribution chart %

Statistics Text File

output (png)

Pick random

Sort BED files =

Source file Sort the following BED file

PeakRanger P4

ChlIP-Seq Tag File

output (txt) output (bed) ChiIP-Seq Control File

Bowtie2

output_ranger_file (txt)

FASTQ file

output_wigzip_file (wig, zip)

t it_file (bed
output (sam) output_summit_file (bed)

output_region_file (bed)
errorlog (txt) output_details_file (txt)
output_report_file (zip)

Convert PeakRanger X4

ChIP-Seq Tag File

experiment file

2 output (tabular)

output_ranger_file (txt)

output_wigzip_file (wig, zip)

output_summit_file (bed)
output_region_file (bed)
3 output_details_file (txt)

output_report_file (zip)
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: Example of application

Fastq Groomer
+ custom script
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Fastq Groomer

. FastX Toolkit
+ custom script
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Fastq Groomer

. FastX Toolkit
+ custom script

(if needed) SAMtools
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Fastq Groomer

. FastX Toolkit
+ custom script

(if needed) SAMtools

Custom script PeakRanger 1.16
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/E Example of application

Fastq Groomer

. FastX Toolkit
+ custom script

(if needed) SAMtools

Custom script PeakRanger 1.16

—)

Diffbind v1.8.3
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Very flexible maintenance / updates.

No data redundancy.

Less time spent in training staff to perform their analyses.
No expensive hardware.

International collaboration.
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Pros

-+

-+
-+
-+
-+

Very flexible maintenance / updates.

No data redundancy.

Less time spent in training staff to perform their analyses.

No expensive hardware.

International collaboration.

Cons
+ Dependant of the general network speed.

+ No data integrity verification.
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EHWI-ST609:177:D16HYACXX:3:1308:14623:59114 1:N:0:AGTTCC
TCAGACTAAGCCATATTATAATAATTCCCGC CTCGTATAGTAAAAGCAC
'

€CCFFFFFGHHGHIJJIIJIJJJIIJIJIJIGGIIIIIGFIIIIGIJJIIBHI

+ Align Reads

+ Format Conversion

+ Sorting

PeakRanger

+ Find Enriched Regions

-+ Store clean
data

Data Libraries

search dataset name, info, message, dbkey
Advanced Search

Data library name 4 Data library description

B.glabrata annotation - genome FASTA and off files from VectorBase

B.glabrata annotation - results B.glabrata analysis results

B.glabrata annotation - RNA-Seq | RNA-Seq data provided by WashU (fastq f/r)

B.glabrata annotation - RNA-Seq I RNA-Seq data provided by WashU (aligned BAM and assembled fasta)

B.glabrata annotation - RNA-Seq Il sorted BAM files of RNA-Seq suitable for upload to IGV (from G.Oliveira)

B.glabrata - assemblies assemblies for read dependency

B.glabrata RNA-Seq (clean) RNA-Seq without adaptors, quality clipped

B.glabrata RNA-Seq (paired) fastq custom upload N.Dheilly 16/01/13
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5 Sequen ce

CCGTCAATTCATTTRAGTTT TAACCTTGCGECCETACTCCCCAGGCEG

%

AAAAAAAAAAAA:|:D9@: : : :??@@. : FFAAAAACCAA: : : : BBE@?A3
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Q scores (as A SCII chars)

+ Align Reads

+ Format Conversion

+ Sorting

PeakRanger

+ Find Enriched Regions




