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What is EMBL-EBI?

AEurope(‘)s home for Dbiologlil cal data se
A A trusted data provider for the life sciences

A Part of the European Molecular Biology Laboratory, an
Intergovernmental research organisation

A Home of the ELIXIR Technical hub

EMBL-EBI :



EMBL Member States
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Six sites with almost 1800 people and >90 nationalities

EMBL-EBI
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EMBLOS mi sSssi ons

Excellent Scientific Advanced Innovation and Integrating
Research Services Training translation life sciences
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EMBLOS bold scienti fi c viIisi on

The next step is to understand:

ORGAN SYSTEM

Life in context

Molecular mechanisms

ORGAN
7P popuLarion

Phenotype: Genotype x Environment

Organisms in communities:
Symbiosis, Parasitism, Commensalism, Mutualism, Infection, Predation

COMMUNITY

Molecules and organisms in ecosystems

ECOSYSTEM

MOLECULE

ATOM

Response and adaptation
to changing environments
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New Transversal Themes

&

Planetary Infection Microbial

Biology Ecosystems Biology Ecosystems Sciences
Understanding at the Understanding how Integrating Understanding the Data science centres Explaining biological
molecular, cellular, the environment multidisciplinary functional diversity of  at all EMBL sites will phenomena using
organismal, and Impacts humans as experimental and microbial species and facilitate research, mathematical
population levels how individuals and within computational strains, and the provide support and formalism and
microbes, algae, populations approaches to interactions and models, turn data into

training, advance

plants, and animals  How genotype and the understand how properties of microbial novel data science understanding, and
interact with and environment influence  pathogens and their communities within _ generate testable
respond to human phenotypes hosts interact their ecosystems ~ Methods, set technical predictions
environmental change and disease standards, and offer

public data resources
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Data Sciences in Biology

Data doubling every 18 months in diverse biological fields

Patient genome growth [Mill. Genomes]
200

100

Multiple data types
generated by the EMBL
Programme 2022-2026

Global Alliance Many image
for Genomics & Health data types
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Exponential Biological Data Growth

Researchers keen to maximise the utility of their data

» Q Internal core data science analysts ~ 10

Internal data science trainers ~10

~990 data scientists at EMBL

Interdisciplinary mindsets

External data science trainers ~20

Teamwork

Hy bri edriywetsci enti sts
on the rise in different subfields
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EMBL Embraces the Whole nBi od

Data Production Data Analysis Archives & Dissemination

Omics Computational Omics Computational Omics
Bioimaging Image Analysis » Image Analysis
Structural Biology Structural Data Analysis Structural Data Analysis

10+ PB of data/year (Exabyte-level data/year by 2026)

Data generation Analysis methods

Hypotheses ( ) Interpretation

Data reuse Publication

Archival
Data coordination across sites Data-driven research & services

both internally & externally at EMBL
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The Opportunity: EMBLOs Uni f i

Use research algorithms and methods to extract knowledge from
structured and unstructured biodata. Pursue research yielding
Insights from emerging properties of the big data.

EMBL-EBI




The Opportunity: EMBLOs Uni f i

Use research algorithms and methods to extract knowledge from
structured and unstructured biodata. Pursue research yielding
Insights from emerging properties of the big data.
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The Opportunity: EMBLOs Uni f i

Areas EMBL will grow as part of the Unified Data Science Theme

| BEE Seleres eeeeEh & l1I. IT infrastructure solutions

methods

ll. Integrated research data
management

_ J7g0N3W0 g

V. People: build the next
generation of data scientists

V. Expand EMBg
EMBL-EBI ::::




|. Data Science Research and Methods ()

Unsupervised, semi-supervised, and self-supervised learning to

tackle lack of training data 11,500 e j ot
cells Tl o nuclei

Reference dataset generation, and labelling (data curation)

Data integration: e.g. environmental, omics, and imaging data
(factor analysis, dimension reduction, interpretable machine learning)

Visualisation, multi-scale image data browsing, streaming
Spatial gene

expression
resolved

Leading edge technology:
whole organism segmentation of Platynereis
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|. Data Science Research and Methods 4

E
AEFS

Data science research needs in the new EMBL programme:

: ) _ _ _ Histopathological patterns of mutationsé
Unsupervised, semi-supervised, and self-supervised learning to

tackle lack of training data

Preprocessing Feature Extraction Transfer Learning
QC, Tiling Inception-V4 Tissue Classification Mutations, Expression, Survival

N - ; b . A o
AL‘;"("".‘Q‘ N o &)
ﬁ B |- @
Reference dataset generation, and labelling (data curation) —| — s S

of 42 tissues (512 x 512px) Histopathology features +Oulcomes

é and transcriptomic

Data integration: e.g. environmental, omics, and imaging data
(factor analysis, dimension reduction, interpretable machine learning)

High TiLs

Low TiLs

Visualization, multi-scale image data browsing, streaming

Localised TiLs

Derive causal and mechanistic insights

(causal models, e.g. to dissect the molecular basis of GXE) Deep transfer learning:
integrate histopathology, mutations, transcriptomes




|. Data Science Research and Methods:
Democratising Resource Access

Containerized workflows:

Shared workflows for recurring analyses,
for various EMBL use cases

d ata
® Method dissemination,

reusability & reproducibility
Results
A b é hﬂm @ l[[ﬂl] t @ ﬂ 8 Zrotec;ec: cloud
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|. Methods in Data Science: Democratising Cancer
Biology via Containerised Workflows

38 tumor types

nature .
o Hinxton 2,600 cancer genomes
oronto - .
Eﬁm;um,_ — L 2ol Heidelberg 1300 participants
Santa Cruz 8
@o, CIoX «éOJ Rodriguez-Martin et al. Nat Genet 2020
B GO - ~ P Cortes-Ciriano et al. Nat Genet 2020
'G\‘)’"" ”(51) 00, B6,)80, Yuan et al. Nat Genet 2020
o Redmont | ¢ 12 : L 1 Seoul Tokyo Akdemir et al. Nat Genet 2020
nature genetics ‘—J Virginia Barcelona Zapatka et al. Nat Genet 2020
. ® 2 Yakneen et al. Nat Biotechnol 2020
SanEhege Li et al. Nature 2020

Gerstung et al. Nature 2020
Phillips et al. Nature 2020
Rheinbay et al. Nature 2020
Alexandrov et al. Nature 2020
Calabrese et al. Nature 2020
PCAWG Consortium, Nature 2020

Chicago

HPC
Academic clouds

Commercial clouds

Tumours have 4-5 driver mutations.

Intergenic cancer drivers in 25% of patients. Study foundation:
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Il. Integrated Research Data Management:
Brief Look into EMBL History - Open Data & Standards

User manual: EMBL nucleotide sequence database, first release:

«(((0
(0

This manual and the
database it
accompanies may be

ANNUAL REPORT 1980

FAIR Principles: Findable. Accessible. Interoperable. Reusable.

u 11 © 2001 Nature Publishing Group hnpd/gemﬂcs.nm en t a f}’
copied and
otri Minimum information about a microarray
| redistributed freel .
il : y : experiment (MIAME)—toward standards
without advance for microarray data
S/ permission, provided kil Aty Ly e gy iy et
' T A R gl S S tra
th a't th IS State m e nt Sda\ulze-l(ren‘\er“, Ja.son Stew;rt‘f‘, Ronald Taylo'r“’, Jaak Vilo' & I'Vla?tin Vingror;"
IS reproduced with
each copy.
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Il. Integrated Research Data Management:
Brief Look into EMBL History - Open Data & Standards

General principles Process Metadata

| Pianning I

Strategy > Plan
.

| Sample preparation [N

Sample(s) Sample data
~

PRODUCE oor

Soeneng Raw data Metadata

Controlled parameters and metadata (reproducibility
and reuse): from reduced data to structural models

Reduced data Parameters
~=

Model construction

Data Science pilot study: record data from ol s
protein production and crystallisation conditions T ~
to raw X-ray data i i.e. track all data ASSURANCE validation &
: e

Roll out to other EMBL use cases, including the I Final modl +| Validation report
nBioi maging Revolutiono ( whets d
IeSS Shared than In 0m|CS) >1 vModel/Metadata/RawdatL

. <t Publication \ [ Reuse
Promote Open Science _ | >~ | -
DISCOVER | Discover
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- ANCE ot W Ui ge.NE D

z a|| Atle e o T TS associated cloud
Embassy Cloud EMBL Science Cloud

When sensible, move Provision GPUs Explore advanced data

data to Clouds for Al tools storage (object store)
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lll. European Open Science

.h
EUROPEAN OPEN
" ?3: SCIENCE CLOUD
£, *

AnWe are creat.
European Open Science Cloud.
...with a pool of information leading to
a web of research insight."

Ursula von der
Leyen

World Economic
Forum - Davos
22 January 2020

Initial life-science use EOSC-Life .
case: Pan-Cancer Implementation 27 COVID-19 Data Portal

project
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European COVID-19 Data Platform

§ covidiSdaaportalong X o %:. e o &0 ‘
4 COVID-19 Dot Portal

A Open and rapid access to data, S
tools and workflows

A Built upon open standards

A Global data coverage and global e e R
access

A Enabling diverse research to fight
COVI D- 19 PR AR AT SALY H

https://www.covid19dataportal.org/



https://www.covid19dataportal.org/

Connecting at the national level

i EMBL-EBI

National Infrastructures

A Bringing health, public health and
research Into closer interaction

A Engagement across viral, host,
clinical/epidemiological data and
beyond

A FAIR and openness of data
A National Coordination
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V. Expand EMBL Services:
Enabling the Bioimaging Revolution

. :
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Electron Super-resolution  High throughput Light-sheet
Microscopy  Microscopy Microscopy Microscopy ‘!.ﬂh

]
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Life scientists
in Europe

o - BioImage Archive
R







