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Science for Life Laboratory: National infrastructure

with 10 platforms, 40 facilities

Single Cell Biology

Chemical Biology and Genome
Engineering

Bioinformatics

Support, Infrastructure and Training (G, Li, Lu, S,
U, Um)

Compute and Storage (U)
Biolmage Informatics (U, S)

AIDA Data Hub (Li)

National Genomics Infrastructure (S, U)
Ancient DNA (U)

Microbial Single Cell Genomics (U)

Clinical Genomics

Clinical Genomics Goteborg
Clinical Genomics Linkoping
Clinical Genomics Lund
Clinical Genomics Stockholm
Clinical Genomics Umea
Clinical Genomics Uppsala

Clinical Genomics Orebro

Metabolomics
Swedish Metabolomics Centre (Um)

Exposomics (S)

Clinical Proteomics and Immunology

Autoimmunity and Serology Profiling (S)
Translational Plasma Profiling (S)
Proximity Proteomics (U)

Mass Cytometry (Li, S)

Proteogenomics (S)

Glycoproteomics (G)

Single Cell and Spatial Biology

Eukaryotic Single Cell Genomics (S)

Spatial Proteomics(S)
In Situ Sequencing (S)

National Resource for Mass Spectrometry
Imaging (U)

Advanced FISH Technologies (S)

Spatial Transcriptomics (S)

Cellular and Molecular Imaging

Advanced Light Microscopy (S, G, Um)

Cryo-EM (S, Um, G, Lu, U)
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Integrated Structural Biology
Swedish NMR Centre (G)

Structural Proteomics (Lu)

Functional Biology and Target Discovery
Chemical Biology Consortium Sweden (S, Um)
Chemical Proteomics (S)

Center for CRISPR-based Functional Genomics (S)

Genome Engineering Zebrafish (U)

Drug Discovery and Development

ADME (Absorption, Distribution, Metabolism,
Excretion) of Therapeutics (UDOPP) (U)

Biochemical and Cellular Assay (S)
Biophysical Screening and Characterization (U)
Human Antibody Therapeutics (Lu, S)

In Vitro and Systems Pharmacology (U)
Medicinal Chemistry — Hit2Lead (S)
Medicinal Chemistry — Lead Identification (U)

Protein Expression and Characterization (S)
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Three dimensions of SciLifelLab

Approx. 190 affiliated research groups 3.1 billion SEK, 12-year-program

Putting Sweden at the forefront of data-driven
life science research and fostering the next
generation of life scientists

* Environment and climate change
+ Farming and forestry
+ Evolution and biodiversity

* Gene editing . v - Four strategic research areas
+ Biofuels and biomaterials .

( \ . : Recruiting talent from across the globe
. MICFObIO|Og¥ and mlproblome + Academic and industry PhD and

* Drugs and biomedicine Service to ~ 1400 Swedish researchers annually (2020) postdoc programs

* Healthcare and aging » Sparking collaborations, innovation

* Bioinformatics

» Cellular and molecular imaging

» Clinical diagnostics

» Single cell biology

+ Genomics

+ Chemical biology and gene editing
* Drug development

* Proteomics and metabolomics

and interdisciplinary team science

+ Building a strong computational and
data science base for open, real-time
data



SARS-CoV-2 genome data to ENA

- Standardised data deposition
workflow(s) for data producing groups
and platforms

Hands on ENA brokering - Submissions with metadata according

service by DC-NBIS to international standards
» Guidelines and docs for workflows
and tools to enable
adoption/implementation

.. . * Provide metadata templates
Submissions with metadata  (Erc00033)

according to international - Consolidate guidelines for metadata

standards with examples
* Solicit feedback from data producers

and re-users

Tutorial for submitting SARS-
COV2 sequences to ENA, for
individual and advanced ~ * Srated for both
users/ researchers. . Ad?,anced USers
integrated it in Covid-19 Data
Portal



Mapping sequencing steps

SARS-CoV-2 sequencing step ENA metadata object
4 ~
Formulation of the scope of the ] ituiy
SARS-CoV-2 study Describe t efocus
N of the project r
l i Sample K

Describe the biological
sample and its sequencing

Extraction/collection of samples
from infected individuals

l \_ conditions )
d Experiment E
( Shotgun sequencing ) ------ Describe the sequencing
l \performed with the sample
4 Run ki
( Reads/Sequences ) ------ Describe the raw
l . datafiles (add files)
Assembly/Annotation Apaly5|s
e () =meeses Describe the data
/Analysis : .
analysis and annotation

chromosome list



47 COVID-19 Data Portal About Contact en= | sv

SWEDEN © Contribute H € Share data H 22 Get support
u n n
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Available datasets > | Data highlights | Dashboards &2 Research & Funding ¥

I N A Sample collection database

Tutorial for SARS-CoV-2 genome data submission to ENA

Home / Support Services / Tutorial for SARS-CoV-2 genome data submission to ENA

Introduction Terminology Preparation Select Submission Submission Get Help FAQs
and Metadata for Submissiop Route 1 Route 2
Submissions

https://covid19dataportal.se/support_services/tutorial_e
na/tutorial_ena_terminology/

In this section:

atfity has put considerable effort into research on the SARS-CoV-2 virus and COVID-19. Fast * About this tutorial
eTCess to different data types (societal, molecular, epidemiological, among others) has been key to * Learning outcomes
€ swift development and deployment of, for example, preventative measures, tests, vaccines, and treatments * Prerequisites
for COVID-19. The pandemic has thus further highlighted how important making data open and FAIR (Findable, * Overview
Accessible, Interoperable, Reusable) is in facilitating research efforts. L Refere[]ces used for this
tutoria

Thanks to efforts globally, many SARS-CoV-2 genome sequences have been made openly available in

international databases, such as the Global Initiative on Sharing Avian Influenza Data (GISAID), and the
. i European Nucleotide Archive (ENA). The ENA is part of the International Nucleotide Sequence Database
For SuU meSSIOnS . Collaboration (INSDC), and also indexes data from the National Centre for the Biotechnology Information (NCBI)
and DDBJ.
 1-100 sequences
. ' Both GISAID and ENA constitute valuable resources, each with distinct relative advantages for those performing
.
N one or Ilm Ited knOWIGdge research. For example, as of February 2022, GISAID contains more SARS-CoV-2 data from all around the world.
of com mand I|ne Specifically, GISAID contained almost 8 million SARS-CoV-2 sequences, whereas ENA contained around
800,000 sequences. The data in GISAID thus enables more reliable insights to be made into the situation

globally. However, GISAID only accepts the consensus sequences of assembled genomes, whilst ENA accepts
both consensus sequences and ‘raw’ sequence data. Further, although the data in GISAID is considered open,
access is restricted to individuals with verified accounts, whilst there are no restrictions on who can access the
data in ENA. This means that using data from ENA simplifies sharing the data (e.g. between members of your
group) and access to the data is less likely to become compromised during a project.

The aim of this tutorial is to assist researchers in submitting SARS-CoV-2 sequence data to ENA. This should
ultimately lead to an increased availability of open data, including ‘raw’ sequence data. This would not only
facilitate greater reproducibility, but also provide more opportunity for reusing the data to address new scientific

European Nucleotide Archive



Tutorial for submission to
ENA

https://covid19dataportal.se/support_services/tutorial_e
na/tutorial_ena_terminology/

For submissions:

* More than100 sequences
(batch uploads)

« Good knowledge of
command line

About Contact en sv

4°7C0VID-19 Data Portal

SWEDEN © Contribute H € Share data H 22 Get support
fH Data a8 Resources Topics: &ZeED
Available datasets > | Data highlights | Dashboards &2 Research & Funding ¥

Sample collection database

Tutorial for SARS-CoV-2 genome data submission to ENA

Home / Support Services / Tutorial for SARS-CoV-2 genome data submission to ENA

Introduction Terminology Preparation Select Submission Submission Get Help FAQs
and Metadata for Submission Route 1 Route 2

Submissions Route

In this section:

About this tutorial

The research community has put cop
and open access to differgpiedta types (societal, molecular, epidemiological, among others) has been key to
the swift developaeht and deployment of, for example, preventative measures, tests, vaccines, and treatments
for CQUEP19. The pandemic has thus further highlighted how important making data open and FAIR (Findable,
Rccessible, Interoperable, Reusable) is in facilitating research efforts.

ieleTable effort into research on the SARS-CoV-2 virus and COVID-19. Fast * About this tutorial
® Learning outcomes

® Prerequisites

e Overview

o References used for this
tutorial

Thanks to efforts globally, many SARS-CoV-2 genome sequences have been made openly available in

international databases, such as the Global Initiative on Sharing Avian Influenza Data (GISAID), and the

European Nucleotide Archive (ENA). The ENA is part of the International Nucleotide Sequence Database

Collaboration (INSDC), and also indexes data from the National Centre for the Biotechnology Information (NCBI)

and DDBJ.

Both GISAID and ENA constitute valuable resources, each with distinct relative advantages for those performing
research. For example, as of February 2022, GISAID contains more SARS-CoV-2 data from all around the world.
Specifically, GISAID contained almost 8 million SARS-CoV-2 sequences, whereas ENA contained around
800,000 sequences. The data in GISAID thus enables more reliable insights to be made into the situation
globally. However, GISAID only accepts the consensus sequences of assembled genomes, whilst ENA accepts
both consensus sequences and ‘raw’ sequence data. Further, although the data in GISAID is considered open,
access is restricted to individuals with verified accounts, whilst there are no restrictions on who can access the
data in ENA. This means that using data from ENA simplifies sharing the data (e.g. between members of your
group) and access to the data is less likely to become compromised during a project.

The aim of this tutorial is to assist researchers in submitting SARS-CoV-2 sequence data to ENA. This should
ultimately lead to an increased availability of open data, including ‘raw’ sequence data. This would not only
facilitate greater reproducibility, but also provide more opportunity for reusing the data to address new scientific

European Nucleotide Archive



Brokering Best practices and tools

We must solve the problem of metadata. Solving
the problem of metadata will never be easy.




Brokering Best practices and tools...contd

Support to
transfer data

Metadata Preparl ng Submission

and data the to ENA/

validation . . GISAID
submission

Compose the
submission
and upload

the files



Lessons learnt
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