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Bioinformatics

 Bioinformatics is the
study of biology (bio) with
computers (informatics).

* Involves storing, managing and
analysing huge datasets.
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Presentation Notes
Bioinformatics - where science meets technology.

Researchers today depend on access to large datasets of many different types, including  genes, proteins and the behaviour of small molecules.
�Breakthrough methods such as DNA sequencing have changed the face of research in such a short time that they are considered to be disruptive technologies: they are completely changing how biologists work. These days, all biologists need to be able to use databases and data analysis tools, and need to have some level of coding knowledge.
�Life-science experiments are generating a flood of data every day, which is good news for researchers but poses practical challenges. The amount of data produced is doubling twice as quickly as computer storage and processing power, and this rate is increasing.
�Bioinformatics makes it possible to collect, store and add value to these data so that researchers in many fields can find and analyse them efficiently. EMBL-EBI is one of very few places in the world that has the capacity and expertise to fulfil this important task.
�It is all too easy to take for granted that data generated in publicly-funded experiments will be stored, managed and kept freely available for researchers to query, well into the future.


What is EMBL-EBI?

« The home of big data in biology

* One of the six sites of the European
Molecular Biology Laboratory (EMBL)

* Intergovernmental organisation
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EMBL-EBI makes the biomolecular data generated by scientists available to anyone with an internet connection, free of charge
We manage over 40 databases containing data on genes, genomes, proteins, chemicals and scientific papers. Our data resources cover all known species, from human to animals, plants and bacteria. 

Our data resources are like digital libraries for life science researchers. Millions of scientists around the world rely on our databases for their daily work.

We’re highly collaborative and work closely with researchers from all over the world. 

We are one of the six sites of the European Molecular Biology Laboratory, a not-for-profit international organisation. Have you ever heard  of CERN and the Large Hadron Collider or the European Space Agency – EMBL is  like that but for molecular biology. 

At EMBL-EBI, we focus on bioinformatics and big data for the life sciences. We manage 40+ open data resources used regularly by millions of scientists around the world. 

As of January 2023, we employed 800 people from over 70 countries.
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EMBL-EBI is the second largest of the six EMBL sites after Heidelberg, in Germany. 

There are around 1,800 staff within EMBL and about 800 of those work at EMBL-EBI.

EMBL was founded in 1974. EMBL-EBI was founded in 1994.
EMBL in numbers:
28 member states.
93 nationalities.
>9000 alumni worldwide
70% of staff from member states
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What does EMBL-EBI do?
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EMBL-EBI



Presenter Notes
Presentation Notes
Our missions are:
To freely provide data and bioinformatics services to the scientific community in ways that promote scientific progress.
To contribute to the advancement of biology through investigator driven research in bioinformatics.
To provide bioinformatics training to scientists at all levels. 
To disseminate cutting-edge technologies to industry and applications of science.
To support, as an ELIXIR Node, the coordination of biomolecular data provision in Europe.



Data resources at EMBL-EBI
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Data resources at EMBL-EBI
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Overview of EMBL-EBI data services which span the whole scope of life science
Key messages: Our data and tools are freely available, without restriction. The only exception is potentially identifiable human genetic information, for which access depends on research consent agreements.
�








earching for a gene, protein or chemical
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Data resources at EMBL-EBI

107 million requests to our data resources on an average day
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[IMPORTANT: This slides contains a number of transitions/animations. Before showing the map, it  shows the data cycle. This can be seen in presentation mode]

Data cycle steps:
Scientists around the world generate data, make discoveries
Scientists publish their findings and deposit data with EMBL-EBI (just like new books are made available to all through libraries)
EMBL-EBI experts archive and make the data available to all scientists free of charge.
EMBL-EBI experts also add value to the data by classifying, enriching and analysing it 
 EMBL-EBI distributes / makes available both raw data and added value data
Researchers and then use the data to develop new experiments or ask other research questions and make new discoveries 




What is open data?

Open data can be freely used,
re-used and redistributed by
anyone.

When research data is open
others can use it to ask new
questions and get new insights.

Open data saves repeating
experiments

Open data drives new
discoveries.

EMBL-EBI data resources are
open data.




We don’t wear lab coats

Biologists, physicists

" Bioinformaticians
mathematicians

Software engineers Data wranglers

Biocurators And more!
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EMBL-EBI researchers and staff don’t wear lab coats, but they are world-leading data experts. 
We need a range of science and tech skills to manage and update our data resources.

Biologists, physicists, mathematicians - we hire a range of scientists from different backgrounds to help us improve our data resources and work in our research groups. Science is interdisciplinary, so different backgrounds and skills means we are able to approach problems from different angles and find creative solutions. 

Software engineers - we employ more than 400 software engineers who build the back and front end of our data resources, as well as data analysis tools. Our technical staff and infrastructure are essential for keeping our data resources relevant. 

Biocurators and annotators - these are the people who ‘clean up the data’ and add value and context to it, making it easier for researchers to quickly find out all the information available about their gene, protein or biological entity of interest. 

Bioinformaticians help us work manage and analyse large data sets, 

Data wranglers help to manage our data resources, submissions from the community and provide specifications for the technical development of our resources, so they respond to the needs of the scientific community.  


What skills are needed for bioinformatics?

Data @ Data Data
Collection Preparation Visualization Organisational

Problem-solving

Data @ Data
Analysis Storytelling Creativity and Experimentation

- ®

Communication

www.effectivedatastorytelling.com




Pandemic preparedness

Data science was essential in the COVID-19 pandemic.

EMBL-EBI supported the pandemic response:

» Set up the COVID-19 Data Portal to access SARS-CoV-2
molecular and genomic data from all over the world

Supported countries to set up data sharing platforms
Revealed insights on new ‘variants’

Analysed molecular causes of different immune responses
|dentified existing drugs that could be used to treat COVID-19

EMBL-EBI and collaborators are helping to improve
European pandemic preparedness.

H
-------
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When the COVID-19 pandemic happened, EMBL-EBI was one of the first organisations to recognise the value of sharing scientific data about the virus internationally.

We set up the COVID-19 Data Portal where scientists could submit and access SARS-CoV-2 data (genomic, molecular, chemistry, scientific publication etc). In addition to this, we also supported a number of countries to build their own data sharing platforms, and to use the central one. 

Our researchers also tracked the spread of new viral lineages, why different patients had different responses and what drugs could be used to treat the disease. 




Sustainable food production

Bioinformatics helps to feed a growing
population in a changing climate.
» Plant genomics — identify which species will be

most tolerant to drought and pests while still
providing optimum nutrition
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Feeding a growing population in a changing climate is proving increasingly difficult, but genomics and bioinformatics can help.

EMBL-EBI data resources are essential for researchers working on developing solutions.

Plant genomics
Understanding plant genomes helps us identify which species will be most tolerant to drought and pests while still providing optimum nutrition. The Ensembl Plants data resource contains genomics data that helps producers increase the diversity of their crops. 

Pests and pollinators
A genomic approach can inform strategies for dealing with pests while protecting pollinators. Ensembl Metazoa is a great data resource for exploring these genomes.

Precision breeding
By linking genes to traits, farmers and breeders can make food production more sustainable. EMBL-EBI is part of the Functional Annotation of Animal Genomes (FAANG), a coordinated international project to understand the links between genes and traits in farmed animals. 



Biodiversity conservation

Bioinformatics helps us
» understand and protect biodiversity

» develop clean technologies to reduce
environmental pollution

Darwin Tree of Life project
Darwin

* Sequence 77,000 eukaryotic Fs; TREE
species in Britain and Ireland FA° UIFE

EMBL-EBI
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Biodiversity project examples: 
Biodiversity projects Darwin Tree of Life 
Our Ensembl teams play a leading role in the genome annotation work and scientific training for large biodiversity initiatives, including the European Reference Genome Atlas, Darwin Tree of Life Project, and the African Biogenome Project.

Mapping plankton 
The Tara schooner collects samples of marine plankton from the world’s oceans to enable holistic investigations of the marine ecosystems, their potential applications and fragility. EMBL-EBI makes the data accessible through the European Nucleotide Archive and MGnify data resources. 

Enzymes with useful functions
EMBL-EBI’s microbiome data resource MGnify helps researchers find enzymes with useful functions such as the ability to degrade plastic or replace industrial processes. 


A growing field
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7 out of 10 users say
100 million 2 million scientists “not having access to EMBL-
requests to our websites access our websites EBI data resources would have
on an average day every month a major impact
on my work”

EMBL-EBI
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As data becomes more central to the life sciences, so does EMBL-EBI. 

In 1994, our institute was set up with 7 people in portakabins on the Wellcome Genome Campus. Today, our over 800 members of staff serve more than 2 million scientists around the world. 

On an average day in 2022, our  data resources got over 100m web requests. And the number is rising. 

In a recent survey, almost 705 of our users said not having access to EMBL-EBI data resources would have a major impact on their work. 

We’re always changing and always adapting to the needs of our users, to support their research and enable new discoveries. 


Want to learn more and develop your skills?

EMBL-EBI TRAINING
'.‘

\

EMBL-EBI tutorials -

EMBL-EBI
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EMBL’s TeachingBASE for online activities - https://www.embl.org/ells/?post_type=teachingbase&age-group%5B%5D=16-19&topic-area%5B%5D=bioinformatics&lang=&m= 

Tree of Life project online tutorial about comparing genomes: https://www.yourgenome.org/activities/our-animal-dna/

EMBL-EBI tutorial - large portfolio of online tutorials including bioinformatics for the terrified -  https://www.ebi.ac.uk/training/online/courses/bioinformatics-terrified/

RaspberryPi foundation - for coding skills - https://www.raspberrypi.org/ 

https://www.ebi.ac.uk/training/online/courses/bioinformatics-terrified/
https://www.embl.org/ells/?post_type=teachingbase&age-group%5B%5D=16-19&topic-area%5B%5D=bioinformatics&lang=&m=
https://www.yourgenome.org/activities/our-animal-dna/

Thank you

https://www.ebi.ac.uk/
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