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ENA and INSDC



The European Nucleotide Archive (ENA)

• The ENA provides the scientific database of record for 
sequencing data

• Established in the early 1980s, extended for new 
technologies and applications

• Free and open access for all users 

• Broad scope covering raw data, through layers of 
interpretation and context

• Sequence data foundation

• Rich submission, discovery and retrieval software, tools 
and services 

• Support through Helpdesk and training

• Management, sharing, integration and dissemination of 
sequence data

• Data coordination including project-specific data hubs 
and portals 

http://www.ebi.ac.uk/ena/
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Scale • Rate: 1 new dataset every 6 minutes

• Data: 2x109 sequences and 1x1016 base pairs of 
read data across 2x106 taxa

• Usage: 2,000 submitters; 10x thousands monthly 
consumers; 10x millions of monthly hits, many times 
this globally

• Support: 46 tickets per day and in-person training 
delivered to more than 350 users per annum

• Adoption: the sequence database of record for the 
broadest scientific community

Usage: map showing access to www.ebi.ac.uk/ena, year to October 2022, based on 

unique hosts

Submission Retrieval

Cumulative submission rates for EMBL-EBI routed samples, experiments, analyses 

and studies

http://www.ebi.ac.uk/ena
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Data 
Submitters

Data 
Consumers

• The ENA is part of the wider 
ecosystem of biodata resources

• Recognised as an ELIXIR CDR and 
Global Core Biodata Resource by 
the Global Biodata Coalition

• Integration into a system of biodata 
resources increases value in 
genomics data

Connectivity with other data resources

Shared 
infrastructure



Values

• open access for all

• globally comprehensive 

• spanning life science domains

• permanent database of record

• public forum for the scientific 
process

Organisation

• established early 1980s

• major ongoing investment

• structure and governance

• model for scientific collaboration

Instruments

• regular data exchange

• accession scheme

• data standards

• mandatory submission agreement

• services and software (node-level)

http://www.insdc.org/

International Nucleotide Sequence Database Collaboration

http://www.insdc.org/


Data coordination



European COVID-19 Data Platform

• 25M records across molecular, 
literature, imaging and social 
science, backed up by a network of 
11 national Data Portals

Human data

• Demonstrated protocols to link 
between sensitive research subject 
and pathogen data, leveraging 
(federated) European infrastructure

Access

5

Data Hubs

• Mobilisation (>6M) and systematic 
analysis (>4M) data sets from SARS-
CoV-2 isolates from 121 countries

• 15 VEO public health reports



EarlyCause - early life stress

● Data portal, search functionalities

● Biodata to support investigations 

into lifelong effects of early-life 

stress

● https://portal.earlycause.eu/

● Data on organism level or data 

type (Mouse, Rat, Human, Cell 

Lines, Literature, Cohorts)

● Reusable infrastructure and 

framework to bring forward 

biodata (e.g. soil biodata)

https://portal.earlycause.eu/
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Data brokering

● A data submissions broker is a group that 

provides tools, services and/or infrastructure 

that end-users access and through which 

their data flows into ENA

● Long history of brokering with demonstrated 

mutual benefits

● Can be generalist or have data-type or 

domain specific expertise

● 32 active brokers, with 

brokered data accounting for 

16% of total data submitted 

to ENA (excluding institutional 

brokers registered as regular 

submitters)

● 9% growth of active brokers 

and 43% growth of brokered 

data during the last year 

compared to the previous 

year’s activity

Data 
Producers

DATA
BROKER



Example: GFBIO

● FAIR data in biodiversity, ecology and 

environmental sciences

Data upload 

& publish



Example: Global health and SARS-CoV-2

● Active network growth, 

especially national public 

health data brokers 

providing SARS-CoV-2 

data

● Since COVID-19, 16 new 

brokers were established 

of which 6 remained active 

(* +1 to be resumed)

UK Raw 
Data Producers

Ireland Raw 
Data Producers

The Netherlands 
Raw + Assembled 

Data Producers

Spain Raw Data 
Producers

Norway Raw 
Data Producers

Switzerland 
Raw + Assembled 

Data Producers

Germany Assembled 
Data Producers

*



Future



Expansion of 
brokering network



All pathogens…

• Following success of the EU COVID-
19 Data Platform, focus switching 
more to:

• General pathogens
• Pandemic preparedness

• Pathogens Platform
• Two main components
• Pathogens Portal includes an ‘Outbreaks’ 

page on selected ‘focus pathogens’
• Pathogen Data Hubs - extend from 

COMPARE and SARS-CoV-2 counterparts 
→ themed activities

• Pathogens Portal: 
https://www.pathogensportal.org/

Pathogens Portal
Pathogen
Data Hubs

Interface for 
pathogen life 
sciences data

Tools to support submission, 
analysis, visualisation and 
presentation of pathogen 

sequence data in the 
Pathogens Portal

https://www.pathogensportal.org/


Participating in INSDC

Not just ENA…

• INSDC exploring how to 
engage global players

• Enabling broader participationINSDC

NCBI



Global Biodata Coalition



Global Biodata Coalition

• A coalition of funders of life science research
• Recognising the essential nature of biodata resources in enabling and 

supporting life science research

• Understanding that threats that exist to the sustainability of biodata 

resources

• Embracing the need to cooperate globally to address sustainability

• Membership
• 11 member and 5 observer* life science research funding organisations 

around the world    *including National Research Foundation of Korea

• Landscape analysis and classification
• Inventory of 3112 biodata resources

• 37 selected Global Core Biodata Resources

• Board and other Working Groups
• Open data strategies

• Biodata resource sustainability

• Sustainability indicators

24

Sustainability

Governance & Administration

Research 

Funding 

Organisations

Sustainability

Biodata 

Resources

https://globalbiodata.org/

https://globalbiodata.org/


GBC Board Working Groups

Sustainability

• Premises and principles for sustainability

• What does sustainability mean to a funder?

• First explorations of mechanisms to support 

biodata resources

25

Open Data Strategies

• Openness is key - an enabler and amplifier

• Exploration of policy

• Towards an environment supportive of 

international cooperation

https://globalbiodata.org/what-we-do/sustainability/

https://globalbiodata.org/what-we-do/open-data-strategies/

https://globalbiodata.org/what-we-do/sustainability/
https://globalbiodata.org/what-we-do/open-data-strategies/
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