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The problem (also with community annotation) in a nutshell

Structured data-entry Evervbody hates

Structured data |[re———— JV/-1aV/¢Tele \VAWET o)

Free textdlR Evervhadyiisimprisoned by

We collectively impair machine-assisted knowledge discovery !



Data loss is real and significant, while data growth is

MISSING DATA

As research articles age, the odds of their raw data being extant
drop dramatically.
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Nature news, 19 December 2013

‘Oops, that link was the laptop of my PhD student’
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Computer speed and storage
capacity is doubling every 18
months and this rate is steady

DNA sequence datais
doubling every 6-8 months
over the last 3 years and looks
to continue for this decade
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ELIXIR: the European Research Infrastructure for
biological data
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Data Roaming Challenges...

Submission of large data-sets | ’

e  Standards, Curation,
Deposition

Access of large and growing
reference data sets

Replication of large and
growing reference data sets

Secure access to human
reference and study data
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The Dutch Node

ELIXIR's NL node is hosted by the Dutch Techcenter for Life sciences
(DTL), a public private partnership that aims to jointly establish a
world-class Next Generation Life Sciences cross technology & cross
sector capability including a federated data infrastructure.
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The ELIXIR NL node acts as the gateway of ELIXIR capabilities and
expertise to all the associated partners in DTL. The NL node focuses its
contribution to ELIXIR in three core areas: data interoperability,
compute & storage infrastructure services and training.
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Data interoperability
and exchange

Compute and storage

IXIR-NL)

I

infrastructure services

Training & Education

Data interoperability and exchange

Several Dutch groups have specialized in data capture standards, software, semantic
web standards and formats to enable meaningful exchange and integration of
biological information. ELIXIR NL will focus on implementing and developing
professional capturing, publishing and hosting of data in standard (semantically
interoperable) format that will be offered in a public-private partnership in close
collaboration with other ELIXIR nodes and the Hub

Compute and storage infrastructure services

The e-infrastructure capabilities of the Dutch national compute, data and ultra high
speed network infrastructure are a clear strength of the ELIXIR NL Node, with extensive
experience in running a shared compute and storage environment for collaborative life
science projects. The ELIXIR NL node will focus on supporting complex data/compute-
intensive life science projects, in collaboration with, and complementary to the
offerings of other ELIXIR nodes.

Training

ELIXIR-NL will contribute extensive experience and capacity in bicinformatics training
built up within NBIC, and will leverage broad education & training capabilities of the
broader DTL partnership in a comprehensive portfolio in the broader scope of the
ELIXIR train programme.
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ELIXIR Infrastructure = Nodes + ELIXIR Platforms

Training
Professional skills for managing
and exploiting data

.






FAIR Data
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WHAT IS FAIR DATA?

The FAIR Data Initiative aims at supporting existing
communities in their attempts to enable valuable scientific
data and knowledge to be published and utilised in a ‘FAIR’
manner.

Findable - (meta)data is uniquely and persistently identifiable.
Should have basic machine readable descriptive metadata.

A ccessible - identifiers should provide a mechanism for (meta)

data access, including authentication, access protocol, license,
efc.

|nferoperc|ble - (meta)data should be machine readable and
annotated with resolvable vocabularies/ontologies.

Reusable - (meta)data is sufficiently well-described to allow
(semi)auvtomated integration with other compatible data sources.



Data interoperability — Human

Annotated expression Glanculer cels [}

Cell type Glindubr cols Ghndulr cols
Intensity Strong Strong
Quantity >75% >75%
¢ Location Cytoplesmic/membranous Crtom et
Antibody
staining L] u
Gender Fema
Age 22
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Patient 2146 1712
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FAIR DATA RESOURCE

Datasets expressed using one of the prescribed standards of the
FAIR Data Protocol, with metadata complying with the protocol and
license. The original dataset is transformed into a FAIR format and
proper metadata and license are added to produce a FAIR Data
Resource. The original and the FAIR version can co-exist, each one

fulfilling its own purpose.

FAIR Data Resource
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FAIR Conversion
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Original dataset
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DISTRIBUTED ARCHITECTURE: EUROPEAN OPEN SCIENCE CLOUD
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Vaccines?



Simplified eScience
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We publish about less than a million LSConcepts !

T e Submitted: 150 K predictions
e [disease] — [gene]




Gene expression analysis identifies
global gene dosage sensitivity in

cancer . ’ n 4
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We reanalyzed 77,840 expression profiles and observed a limi



Concept profiles

1: concept profiles were successfully
Used to annotate protein-function
(2008, 2009)

Methyltransferase A is shown to have B property
Protein Cis shown to have B property.

Therefore, Protein C may be a methyltransferase.

Direct co-occurrence

cloning, gene sequence, physical
mapping, and expression of the human and mouse 5

Chadwick LH, McCandless SE, Silverman GL, Schwartz S, Westaway D, Nadeau JH.

Department of Genetics, Case Western Reserve University School of Medicine, Cleveland, Ohio
44106, USA.

Anomalies in and homo e metabolism can result in homocystememla and are
implicated in di °rs ranging from 3scular ase to neut fects, Two
are known to methylate homocysteine, )- dependent
( ) and ( ) uses , an
intermediate of oxidation, as a methyl donor and is expressed primarily in the liver
and kidney. We report the discovery of a novel
in and . The | is predicted to encode a 363-amino-
(40.3 kDa) that shows 73% amino identity to . The in
is most abundant in adult liver and kidney and is found at reduced levels in the
brain, heart, and skeletal muscle, The shows 69% amino identity
and 79% similarity to the and 82% amino identity and 87%
similarity to the = is expressed in fetal heart, lung, liver, kidney
and eye. The discovery of a third with putative homocysteine methyltransierase
( ty is important for understanding the biochemical balance in using
methyltetrahydrofolate and as methyl donors as well as the metabolic flux between
and choline tabolism in health and disease. 2000 Academic Press.

PMID: 11087663 [PubMed - indexed for MEDLINE]
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Peptide A is shown to bind receptor B
Binding of receptor B is shown to affect disease C
Therefore, Peptide A may affect disease C.
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DO PLoS ONE: Novel Protein-Protein Interactions Inferred from Literature Context
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Abstract

We have developed a method that predicts Protein-Protein Interactions (PPIs) based on the simiarty of
the context in which proteins appear in literature. This method outperforms previously developed PPl
prediction aigonthms that rely on the conjunction of two protein names in MEDLINE abstracts. We show
significant increases In coverage (76% versus 32%) and sensitivity (66% versus 41% at a specificity of
959%) for the prediction of PP1s currently archived in 6 PPl databases. A retrospective analysis shows
that PPls can efficiently be predicted before they enter PP databases and before thesr interaction s
explicitly described In the erature, The practical value of the method for discovery of novel PPls is

llustrated by the experimental confirmation of the Inferred physical interaction between CAPN3 and
PARVB, which was based on frequent co-occurrence of both proteins with concepts like Z-disc, dysferiin,
and alpha-actinin. The relationships between proteins predicted by cur method are broader than PPIs,

and include areteing in the eame comnlex or nathway Densndent an the tune of relatinnahing desmaesd
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Euretos Product Solution:
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Search 50+ databases at once
Discover indirect relationships
Predict their likeliness
Evaluate evidence instantly

Minimize Time to knowledge

BRAIN'
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nowledge prediction

HARVARD SEARCH

MEDICAL SCHOOL ® Entire site |

&

ABOUT HMS EDUCATION RESEARCH NEWS GIVING HEALTH INFO MULTIMEDIA

| Advanced People Search >

“Also just saw this
T -
article on ALS and

Receive HMS News via Email

News R - -

Stay informed via email on the latest news, research and et I a I n e a r l l
All News New Hope for ALS media from Harvard Medical School. y
HMS In the News Patient stem cells help identify common problem, leading to clinical

trials SIGN UP

o sssrcarr that affects Potassium
- channels and might
work for ALS.
Would BRAIN have
predicted this
relationship?

Harvard stem cell scientists have discovered that a recently approved
medication for epilepsy may be a meaningful treatment for amyotrophic
lateral sclerosis (ALS)—Lou Gehrig's disease, a uniformly fatal
neurodegenerative disorder. The researchers are now collaborating with
Massachusetts General Hospital to design an initial clinical trial testing the
safety of the treatment in ALS patients.

For Reporters
Longwood Seminars
Publications Archive

Sign Up for Emall
Communications

Paper Chase

The investigators all caution that a great
deal needs to be done to ensure the safety
and efficacy of the treatment in ALS
patients before physicians should start
offering it.

EUREZTOS

Copyright Euretos b.v. 2014 4



The power of Self-organising Graph of Cardinal Assertions:

BRAIN
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Before this paper
was published,
BRAIN1.0
contained sufficient
indirect
relationships
between
Retigabine and
ALS to predict it as
a potential drug.

Discovery that several mutations associated with ALS cause abnormally high activity in motor neurons > early degradation. There is a deficit
in open potassium channels in ALS motor neurons. Retigabine, a drug that opens potassium channels and approved for human use,
seems to normalize ALS cells in vitro, reducing their hyperexcitability > clinical trials in preparation.

Copyright Euretos b.v. 2014




Collaboration DTL/LUMC/EURETOS/EMC

PIM1-Psoriasis  Workflows © v barendmons@gmail.com
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Example: validation of relationship ALS and LAMB3
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EUR=T®S Collaboration DTL/LUMC/EURETOS/EMC

HOME BRAIN NEWS GDAS EURETOS CONTACT

The Gene Disease Association Study (GDAS) Initiative

One of our key ambitions is to make industrial grade knowledge The Gene Disease Association Study
discovery available to all. We believe knowledge should be (GDAS) Initiative

shared as early on as and widely as possible. To enable this type + Top 1% of most likely
of knowledge sharing on genetic diseases we have started a g:::;:ggg:ne'dls““
public private initiative, the '‘Gene Disease Association Study . ‘Crowd’ validation by
(GDAS)initiative with the Leiden University Medical Center experts

(LUMC), the Erasmus Medical Centre Rotterdam (EMC) and the * Hundreds of diseases
_ _ planned for 2015 G DAS
Dutch Techcentre for Life Sciences (DTL)




The Gene Disease Association Studies Initiative

Seed Article

Reference: GDAS-2015.LAMB3.000002.01

SEED ARTICLE: SUGGESTION FOR FURTHER RESEARCH

Is|LAMB3](homo sapiens) biologically associated with
Amyotrophic Lateral Sclerosis](ALS)?

GDAS Initiative™***

1 Leiden University Medical Centre (LUMC), 2 Erasmus University Medical Centre (EMC), 3 Dutch Techcentre for Life
Sciences (DTL), 4 Euretos.

The Gene-Disease Association Studies (GDAS) initiative publishes potential biological mechanisms for gene-
disease associations resulting from (1) clinical sequencing, (2) transcriptomics, (3) Genome Wide Association
Studies or (4) literature analysis where no explanatory mechanism has been published. The associations derived
from literature are based on the Indirect Conceptual Association score (ICA score), a measure developed by the
LUMC and the EMC’. The potential disease mechanisms are provided by Euretos.

The most promising gene-disease mechanisms, preferably having multiple types of associations, are published
for review by experts to assess their biological meaning. By focusing on mechanisms supported by multiple
types of associations, the likelihood that an association may be biologically relevant is significantly increased.

ABSTRACT

A combination of ICA score’ and GWAS? associations suggests that an interaction between LAMB3
(homo sapiens) may exist. Further analysis using the BRAIN knowledge discovery platform?® shows
that LAMB3 (homo sapiens) has 22 concepts indirectly associated with Amyotrophic Lateral Sclerosis
(ALS) via 8 anatomical locations, 2 disorders, 11 biologically active
molecules and 1 gene. These relations are supported by 101
references to publications or databases. Based on this we believe ICA score 99% percentile
assessment by experts for biological meaning is justified. GWAS 8 studies’

Type of observation @ Value \

Clinical Sequencing 0
The 21 indirect relations that have contributed to the hich ICA <core = I =




Key-note address: MAP DETAILS
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measles vaccines

Discussion

vaccines

BRAIN

Live vaccines and off-target effects: BCG and
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< measles vaccine ©®© v barendmons@gmail.com
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Prof. David Webb (Scripps Research Institute)

A\ BRAIN is nothing less than an in silico way to save all drug and biotech researchers an infinite amount of

blood, sweat and tears by providing them with a very powerful knowledge discovery platform.

BRAIN allows the researcher to rapidly assess whether a given target, research area, etc., is related, even distantly,

to another such entity thus allowing one to uncover hidden connections, leading to new knowledge. In the drug

discovery arena, this thing is a Y / A




