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The EGA is a resource for permanent secure
archiving and sharing of all types of potentially

Wh at iS th e identifiable genetic and phenotypic data resulting
EGA? from biomedical research projects.
[ l )} Data is provided by
Ma.j@;m W@C research centers and
DAC DAC

health care institutions.

EGA user management tools

Access is controlled by

L\ Data Access Committees.
Aplicant ferred Meta Summary
to thg Lc;?gv;:treD;?aeKt?cess -d 1 Inﬁlal T p hﬁpe
commitee (DAC) A N Data requesters are
Controlled researchers from other

access

data research or health care

\ institutions.
2 g2 : |
User personal EGA https://ega-archive.org
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Project goal

The EGA was created by the EBI, in
2007, as an extension of the ENA...

Project goal:

To transform the EGA to a joint
project (in the context of ELIXIR
Europe) to have a real impact in
the development of personalized
medicine
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The EGA

contains a
variety of data

The EGA in numbers
* >1,300 Studies
* 3,400 Datasets
e >800 Data providers
* >9,000 Data Requesters
The EGA in Volume
* >4 Petabytes

* Updated Sept, 8th 2017
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The European Genome-phenome Archive (EGA) is a service for Pemmanent archiving and sharing

Personally identifiable genetic and phenotypic data resulting from biomedical research projacts,
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What is in the EGA?

Studies in the EGA by disease

Number of stugjes

82
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If applicable, a study may
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Latest studies
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nbibition in murine xenograt models
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The EGA contains a growing amount of data

~1'000,000 ﬁ\es* I >4 PB * % Icr:\;ernatci?nal
Consortium
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* Files encrypted in different formats are counted only once
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The EGA |
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part of many international project
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Welcome to Blueprint

An

BLUEPRINT - A BLUEPRINT of Haematopoietic Epigenomes
210a BLUEPRINT isa \arge-scale research project receiving close to 30 million euro funding from the EU- 42 \eading Username 5
Nuary;, European universities; research institutes and industry entrepreneurs partic'\pate in what is oneé of the two

(BCc)is Plea first so-called high jmpact research initiatives 10 receive funding from the EU.
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The EGA is a key partner of ELIXIR

* Ongoing projects:
* EXCELERATE WP9

* 2 Human Dat_a _
Izmplementatlon Studies

Beacon 2017
Rare diseases

Visualization
* Finished:
* EGA as a joint-venture
* OncoTrack
* TralT
* EGA as CORE Resource
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Human Data

Rare Diseases

Home » Use Cases »

Human Data Use Case

DNAand RNA sequencing have become increasingly important in medicat ang translationa) research. The data
generated from these technigues hasledtoa huge demang for secure means to store, transfer ang analyse the human

Marine \ Metagenomics biomedical data that has beeny Consented for research,

Plant Sciences The Use Case takes the European Genome-phenome Archive (EGA) as its Primary data Source, access to Which is
controlled. The EGA allon

WS an authoriseq user to search sequenced Material, patient Samples stored in biobanks, and
the Metadata aroung patients (their Mnesses, treatments, outcomes). also queries nationa search €ngines on behaif
of the users. Datasets can then be downloadeq into an E GA compatible cloug or cluster locaf tothe researcher,

The Human Data Use Case extends ang generalises the system of access authorisation and secure data transfer
develaped in the EGA, 1t aims to brovide 5 framework for the secure submission, archiving, dv’ssemination and analysjs
of human biomedical data across Europe,

What the Use Case does
* Provides life stientists with asustainable infraslructure for the storage, coordination ang distribution of human
data. It wilf Provide standardjseq tools that researchers can uyge todiscover ang access this data,

* Brings together experts from ELIXIR's Nodes ang external Partnersto develop a long-term management policy
for human data.

How the Use Caseis organised

Serena Scollen js Head of Human Genomics ang Translational Data at the £ LIXIR Hub, The work of the Human Data
Use Case js defined in Work Package 9 of the ELIXIR EXCELERATE project. The Work Package is led by Jordi Rambla
and Thomas Keane.

Serena Scollen
(ELIXIR Hub)

Jordi Rambla
(ELIXIR Spain)

Thomas Keane
(EMBL-ER))




Reproducibility crisis

nature International weekly journal of science

Home ‘ News & Comment ' Research ' Careers & Jobs ‘ Cul Cornell University

m Volume 496 » Issue 7446 m

Journal List » Bioinformatics » PMC3810853

Announcement: | ' |
ng):;gﬁlzs mm nature International weekly journal of science
. F dio & Video Q For AL

Comment ‘ Research ‘ Careers & Jobs ' Current lssue ‘ Archive ‘ Au

o

24 April 2013
Home l News &
5T . iae Bioinfo i
online 2013 Sep 17. doi: 10.1093/bioinformatics/br[505
Over the past year, Nature has Assessing the validi B =
and reproducibility of publishec . validity and reproducib
i %g__ 12 . T
The problems arise in laboratc Sugden,” Michael R. Tackett,? Yiannis A. Saw Journa|s Unlte for reprOdUC|b“Ity
;3 z Author i ) S
exert sufficient scrutiny over tr - uthor information B Article notes » Copyright i . - . . . _— .
inf tion for other research Copyright and License inform Consensus on reporting principles aims to improve quality control in biomedical research
nformati r other research' . R
information for o ] Abstract and encourage public trust in science.
I ——— 3
X Motivation: Validar:
: . Ct::;:'atlon. Vah'datlon and reproducibility of result 05 November 2014
o m<:mbarrassmg incidents involving the irreprod
portance of this issue and the need for rigorous m @0 poF | % Rights & Permissions
l
Results: Here i
. 2 , we describe an existi 3 75
its utility for assessing the re pro dlstfrl:.gl .Statlsucal mo: Reproducibility, rigour, transparency and independent verification are comerstones of the scientific ===
. uci e . . .
of adenosine deaminase acting on RN{Alty of validatic method. Of course, just because a result is reproducible does not make it right, and just because it
a statistical method for planning vali dat.(ADAR)'me' is not reproducible does not make it wrong. A transparent and rigorous approach, however, will
5 ion i
teonﬁdence limits, which, for a fixed total nexri)enmer almost always shine a light on issues of reproducibility. This light ensures that science moves
um|
__J or the study. er.ote forward, through independent verifications as well as the course corrections that come from
refutations and the objective examination of the resulting data.
e
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OPEN @ ACCESS Freely available online @PLOS | ONE

Quantifying Reproducibility in Computational Biology:
The Case of the Tuberculosis Drugome

Daniel Garijo', Sarah Kinnings?, Li Xie®, Lei Xie®, Yinliang Zhang?, Philip E. Bourne®*, Yolanda Gil®*

1 Ontology Engineering Group, Facultad de Informatica, Universidad Polifecnica de Madrid, Madrid, Spain, 2 Department of Chemistry and Biochemistry, University of
California San Diego, La Jolla, California, United States of America, 3 Skaggs Schoal of Pharmacy and Pharmaceutical Sciences, University of California San Diego, La Jolla,
California, United States of America, 4 Department of Computer Science, Hunter College, The City University of New York, Mew York, New York, United States of America,
5 School of Life Sciences, University of Science and Technology of China, Hefei, Anhui, China, 6 Information Sciences Institute and Department of Computer Science,
University of Southern California, LosAngeles, California, United States of America

To replicate the result of a typical
computational biology paper
requires 280 hours.

=1.7 months!
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What's wrong with computational

workflows?: Complexity

* Dozens of dependencies (binary tools, compilers,
libraries, system tools, etc)

* Experimental nature of academic SW tends to be
difficult to install, configure and deploy

* Heterogeneous executing platforms and system
architecture (laptop—>supercomputer)

EEEEEEEEEEEEEE
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70 tasks
55 external scripts =
39 software tools & libraries

* Companion parasite genome annotation pipeline, Steinbiss et al., DOI: 10.1093/nar/gkw292



Comparison of the Companion pipeline annotation of Leishmania
Infantum genome executed across different platforms *

Platform Amazon Linux| Debian Linux Mac OSX
Number of chromosomes 36 36 36
Overall length (bp) 32,032,223| 32,032,223(32,032,223
Number of genes 7,781 7,783 7,771
Gene density 236.64 236.64 236.32
Number of coding genes 7,580 7,580 7570
Average coding length (bp) 1,764 1,764 1,762
Number of genes with 113 113 111
multiple CDS

Number of genes with 4,147 4,147 4,142
known function

Number of t-RNAs 88 90 88

* Di Tommaso P, et al., Nextflow enables computational reproducibility, Nature Biotech, 2017 (publication pending)
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nextflow

* A framework for computational workflows

* |t provides a DSL to simplify the writing complex
parallel workflows

* Enables transparent deployment on multiple
platforms

* Built-in integration with containers technology

@M curoPeAN
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Easy installation

Easiness

Use existing tools an scripts

Implicit parallelization
Simplified deployment
Lightweight, self-contained

nexccflow

HPC clusters _

and cloud
@GRIDENGINE Eluirm

aaaaaaaaaaaaaaa

Bonoitne - Slgiite

kubernetes
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the EGA EOSCpilot
project

i




The EGA EOSCpilot project: GOALS

Make easier to reproduce results archived at EGA

2. Avoid repeated reprocessing of the data with
modern tools

3. Make artifacts involved easier to discover (FAIR)




Results reproducibility

* EGA stores both raw and secondary analysis data

* We will like to make very simple to get the
published/archived from the raw data

Given the reproducibility crisis, ensuring exactitude is
very desirable

Link data to the pipelines and tools used to analyze
them

* Pipeline and tool repositories using stable
identifiers are required

@M curoPeAN
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Remastered results

* Once raw data is downloaded many users will up to
date them by processing against current references and
using popular pipelines

This means tons of wasted resources to get the same results:
human, computational and time resources

* We would like to generate reproducible pipelines, run
them and get the results back to the EGA
Thus users could choose to get the originals, the remastered
or both

* We need to actually check the popularity of such
“service”

Maybe we just need to leverage work done by previous users

@M curoPeAN
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Make data more discoverable

* EGA is already honoring some FAIR principles
Findable, Accessible (%), Interoperable (+), Re-usable

* As we expand the number of artifacts related to the
data archived at EGA, we are increasing the need to
describe and link such objects

* We would like to leverage the process of generating
the previously described artifacts to gather
metadata that would be exposed through the right

tools and services. DT L

DUTCH TECHCENTRE FOR LIFE SCIENCES

O
A
o
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Some other attributes to mention

* Most of the data involved is under controlled
access (not open), thus, security restrictions apply
* A description of the required environment is a potential
byproduct of the pilot

e Using Singularity instead of Docker to avoid using
root privileges at an HPC facility
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Success criteria

* Obvious:
Actually reproduce results

Get the processing artifacts permanently archived and a
proposal for linking them to data

Get an updated version of the results
Have a pilot FAIR solution working

* Most important:
Learn about the pros and cons of the ideas
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credits

Maria Chatzou, CRG Pablo Prieto, CRG Cedric Notredame, CRG
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Core organizations:

CRG?

Centre
for Genomic
Regulation

THANKS!

Additional sources:
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pylan spalding

Ramb\a
HelenParkmson Jordi

Arcadi Navarro
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a Roderic Gu ]

Jeﬁ pablo Arce Angel Carreiio Minj eDl\ Aifred Gi axdasamy selle Kerry
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ifred Gil
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Mauricio Mol des Alexander Sen’ Thomas SM! \n ro sabelade 12 E ‘ ‘ ‘
Nino Spata
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‘Audald Lloret Osca

<SFNIH

Foundaton for the
National Institutes of Health

1

saif Ur Rehman

EMBL

Generalitat
de Catalunya
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:K Obra Social "laCaixa”
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SEVENTH FRAMEWORK
PROGRAMME

D%2Connect

And infrastructure support from the following sources:

Barcelona
Supercomputing
Center

&

Centro Nacional de Supercomputacion

u f Universitatb o >€"
P F
P B INB i

https://ega-archive.org/support
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https://ega-archive.org/support

