Building an open, collaborative, online
infrastructure for bioinformatics training

Bérénice Batut, Galaxy Training Network,
Dave Clements, Bjérn Grining

Galaxy Community Conference
June 2017



Why caring about
bioinformatics
training?



Need for bioinformatic training

Bioinformatics has become too central to biology
to be left to specialist bioinformaticians

e Explosion of data to analyze
e Access to computational power
e Thousand of possible tools for specialized analyses



An increasing demand
for learning bioinformatics
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Graphs of Brazas et al, 2017



http://biorxiv.org/content/early/2017/02/27/098996
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Computational knowledge: Not required!

Toaols &

( -Issar(h tools Q)
Get Data

ft-Over
Collection Operations
Text Manipulation
Datamash
Convert Formats

Iter and Sort

oin, Subtract and Group
Fetch Alignments /Sequences
NGS: QC and manipulation
NGS: DeepTools
NGS: Mapping
NGS: RNA Analysis
NGS: SAMtools
NGS: BamTools
NGS:
NGS: VCF Manipulation
NGS: Peak Calling
NGS: Variant Analysis
NGS: RNA Structure
NGS: Du Novo
NGS: Gemini

card

NGS: Assembly

NGS: Chromosome Conformation
NGS: Mothur

Operate on Genomic Intervals
Statistics

Graph/Display Data
Phenotype Association
BEDTools

Genome Diversity

EMBOSS

Regional Variation

FASTA manipulation

Multiple Alignments
Metagenomic Analysis
Multiple regression
Multivariate Analysis

Motif Tools

STR-FM: Microsatellite Analysis
NCBI SRA Tools

- ~

Diamond alignment tool for short sequences against a protein database (Galaxy Version 0.8.24) & Versions  w Options History 2 :“
What do you want to align? search datasets [ x)
Align amino acid query sequences (blastp) - Unnamed history

(--blastp/--blastx) (empty)

Input query file in FASTA or FASTQ format

ﬂ This history is empty. You can

[ | 1 O | | Mo fasta or fastq dataset available. - load your own data or get data
(--query) from an external source

Will you select a reference genome from your history or use a built-in index?
Use a built-in index -
Built-ins were indexed using default options
Select a reference genome
No options available -
If your genome of interest is not listed, contact your Galaxy admin
Genetic code used for translation of query in BLASTX mode
The Standard Code -
(--query-gencode)
Format of output file
BLAST XML -
(--outfmt}
Include full length subject titles in output?
Yes | No
(--salltitles)
Trigger the sensitive alignment mode with a 16x9 seed shape configuration?
Yes | No
(--sensitive)
Trigger the more sensitive mode?
Yes | No
This mode provides some additional sensitivity compared to the sensitive mode. (--more-sensitive)
Gap open penalty
11
(--gapopen)
Gap extension penalty
1
(--gapextend)
Scoring matrix
BLOSUM62 ((6-11)/2; (9-131/1) M
In brackets are the supported values for (gap open)/(gap extend) (--matrix)
Enable SEG masking of low complexity segments in the query?
Yes | No
(--seg)
Method to restrict the number of hits?

e \Web interface for numerous bioinformatics tools

e Scalable

¢ No issue with computer configuration during training
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Quite a lot of events..

Number of registered GTN training events over the months
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Worldwide!




Building a new open, collaborative and FAIR
model for bioinformatics training




Requirements

Easy to use

Support for effective training for

® |ndividual users

m |nstructors

Definition of technological infrastructure
Limited redundancy
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One repository to collect everything

LN -o GitHub - galaxyproject/trainic \"-,_ +
€ | () @ GitHub, Inc. (US) | https:/fgithub.com/galaxyproject/training-material ¢ C@search B ¥+ # =
galaxyproject [ training-material ©Watch 30 | %Star 36 | YFork | 70
<> Code Issues 75 Pull requests & Projects 1 Insights «

A collection of training material from offered Galaxy courses http://galaxyproject.github.io/traini...

usegalaxy training materials ngs tutorial metagenomics proteomics rnaseq chip-seq
0 1,977 commits I¥ 17 branches > O releases 2% 44 contributors

1
Branch: master = MNew pull request Find file
E bebatut committed on GitHub Reintegrate the correct proteomics ntails tutorial Latest commit d44a231 2 hours ago
il _includes update links to new.galaxyproject.org a month ago
i _layouts Merge branch 'master’ into build_pipeline 3 days ago
i _plugins Adding first topic in usegalaxy.org section 4 months ago
| assets Merge branch 'master' of https://github.com/galaxyprojectftraining-ma... 20 days ago
i bin Fix a test for the current structure 3 days ago
i layouts topics index with home layout 21 days ago
B metadata update usegalaxy topic 4 days ago
| shared added EXCELERATE logo to home page 11 days ago
i staging Keynote source files from 2016 GCC Visualization workshop 9 months ago
m templates Remove the installation of ephemeris in the dockerfile 4 days ago

GitHub: galaxyproject/training-material



https://github.com/galaxyproject/training-material

Topics for different targeted users
O

=

- | - | Intmduc- meta- | prote- | |5Equence- train- variant- |
admin assemuiy| | SWpseq dev tion genomics omics analysis trainers analysis




Similar structure, content and formats

meta-
genomics

README metadata

tutorials docker
Markdown YAML

N\

Dockerfile

slides images

E_

mothur-
miseq-sop

| | |
— [ N [ N

| | |
N N N

f

metadata slides tutorial taols . dat_a
libraries
tours workflows
YAML Markdown Markdown YAML YAML
tour workflow

YAML JSON




Separation between content and formatting

m Eta d a ta Galaxy Training! Metagenomics
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Citable data & Credit

meta-
genomics
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slides
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Definition of the technical infrastructure

meta-
genomics
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Definition of the technical infrastructure

meta-
genomics
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Findable Accessible Interoperable Reusable
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Automatically

metadata

added

y o

Findable

F

X'. Events Haterials Packages Workflows Froviders Modes About

& login Register

Haome Materials Metagenomics - 165 Microblal Analysis with Mothur

Content provider

11 d\ﬁtﬂg
oot

-

N

Galaxy Training

GitLab repositery and its Wiki
companion containing a collection of
training matarials for teaching next
generation sequencing data
analyais.

3

& Material & Packages @ Activity log

Metagenomics - 16S Microbial Analysis
with Mothur

http:/fgalaxyproject. github. lo/training-materal/ Metagenomicstutorials/ mothur-miseq-sop
Metagenomics is a discipling that enables the genomic study of uncultured microorganisms
Authors: Bérénice Batut, Saskia Hiltamann

DOT: https://doi.org/10. 5281 /zenodo. 165147

External résources:

' Metagenomics Datasets

Tess: /i XIr Training Portal

http://tess.elixir-europe.org/


http://tess.elixir-europe.org/

"

Accessible

e Online
http://galaxyproject.github.io/training-material/
e Technical support

m Self-training boxes with Galaxy Docker flavor
m Annotated public Galaxy instances


http://galaxyproject.github.io/training-material/

G
oo Interoperable

e Metadata description in YAML and integrating EDAM ontology
e Content for different targets (workshops and self-training)
e Technical support for different platforms



%
&® peusable & Open

CCBY 4.0license

DOI for the input datasets

Open development process on GitHub & via Gitter
Open education movement


https://creativecommons.org/licenses/by/4.0/

Community effort



Numerous contributions
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And 2 successful hackathons!



Numerous discussions

new.galaxyproject.org/MailingLists/

Gildas Le Corguillé @lecorguille

]

John Chilton @jmchilton

I tried checking out build_pipeline and now only the usegalaxy tutorials show up in my training site
Not admin or dev tutorials at all - any ideas?

Bjorn Griining @bgruening

This branch is not yet working ... @dannon needs to finish up his methal smith build magic

John Chilton @jmchilton
Are there slide content changes or just restructuring and metadata reorganization in that branch?

Dannon Baker @dannon
Yep, the build SEESEIEEERID contains a full reorganization of the content, which doesn't build quite yet. (but that's where we'll want new stuff for now)

Iwouldn't guess there are likely conflicting slide content changes Il shiltemann on

) general_metagenomics_tutorial
Bjérn Griining @bgruening

Afaik there are no content changes, just the build procedure and the organisation.

nsoranze commented

Victoria Dominguez del Angel @vdda

g» 8 »D08 L8 08

I'm with Berenice, please take care £ O e on mister
Slugger70 @Slugger7o Add authors of Introduction sli
Hi all, Torsten Seemann came up with an idea after looking at the GTN website. He would like to see tags on the various tutorials for things like Eukaryotic vs prokaryotic Merge pull request #3589 from ns...
specific, or virus etc etc... | reckon it's a good idea. compare|
Bjorn Griining @bgruening I shiltemann | closed
]
We need more tags, also for supported Galaxy instance etc ... OrEnzoj opened IR
Slugger70 @Slugger70 i shiltemann on fix-slides
| agree. Minimum Galaxy version at least. change slide deck type (cor
= Yvan Le Bras @yvanlebras I shiltemann synchronize #358
+1
shiltemann opened
@; Mallory Freeberg @malloryfreeberg
+1 I shiltemann on fix-slides
Also willing to help with this (& change slide deck type (compare]
* Slugger70 @Slugger70 P nsoranzo commented 4354
' Could be something to add at the hackathon?
E shiltemann on

*‘!,: Mallory Freeberg @malloryfreeberg general_metagenomics_tutorial

Absolutely. I'll add it to suggested data hack topics start updating amplicon part

Mallory Freeberg @malloryfreeberg

Click here e, Supports GitHub flavoured marke

hat

Gitter: Galaxy-Training-Network/Lobby



https://gitter.im/Galaxy-Training-Network/Lobby

A constantly growing community

Number of new contributors
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