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Background: (virus) sequencing data volume keeps increasing
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Currently >24 active virus genome databases
(Ritsch et al 2023 Viruses)
>18K virus genomes in NCBI RefSeq

o  Represent only a fraction of available

virus sequences

o IMG/VR contains >15M UViGs

o VirusDIP reports >30M sequences
Need for efficient and organized storage of
sequencing data and downstream datasets
(alignments, predicted structures)
Also a need for FAIR and Open and
well-curated options for data re-use
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E°BY-COVID ENAP2s  =/xi- NFDI4

European Nucleotide Archive

Focus global efforts to curate and correct virus metadata

®_ Support virologists to deposit their virus sequences with rich metadata
l [ X ]

FAIR and Open solutions: integration of tools and API development 8‘8

FAIR Principles: Wilkinson et al 2016 Sci Data
Open Science: https://unesdoc.unesco.org/ark:/48223/pf0000379949
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Database Implementation
virjendb.org

06 Metadata Fields
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Metadata Schema Expansion

Improved Data Standardization & Interoperability
Better Querying & Filtering Capabilities
Enhanced Data Compatibility & Cross-Referencing
Supports Future-Proofing & Scalability

Avoids Information Loss

Assess Standards
Compare existing metadata
with established databases

(INSDCI, GSC etc.)

Define Schema

Set field types, naming
conventions, and controlled
vocabularies.

Metadata Expansion Procedure
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Maintain & Improve
Periodically review and refine
the schema.

Validate & QC

Check for missing values,
errors, and inconsistencies.

Normalize Data
Standardize and clean
metadata values.Create data
dictionaries and
machine-readable schemas




Metadata Schema Expansion

ByCovid Extension

VirdenDBMetadataModel

Technical Collection Region

I Collection Country
Experiment Collection Date
Collection Source Host Tissue
Collection Source Environment

2 genomic
WS © STANDARDS consortium

Collection City
Collection Location Latitude Host ——— Host Subject ID
Experiment —~ Collection Location Longitude

Sequencing Reason
Receipt Date

MIxS standards (MIGS-VI)

ROBERT KOCH INSTITUT

Virus — Virus ID

Host Natural Common Name

V

Biological Host Habitat
I Natural Host Scientific Name Host Host Behaviour HootDloenerlouteome
fos e liadiD Host Lab Scientific Name A
Host Host Age S — Giifiical Collection Host Health State m - NFDI 4
gy Sample NCBI Tax ID AT v BIODIVERSITY
Sample P Sample Variant Sample NCBI Scientific Name Host Disease Symptoms
Sample ICTV Scientific Name
Sample Species Name Abbreviation Sample Ssimpie SErotype

Sample Isolate
Influenza Virus Type

nfdi 4
health

ENA> s/

Organizational | Submitter o
Submitter Organization

1 Biosample Accession ID
Project ~ Bioproject Accession ID
Sequencing Center
Assembly Accessio ID

Run Accession ID

Experiment Accession ID

Project Analysis Accession ID Sequence
Collector Name

Sequence Update Date
Sequence Version
Sequence Publication DOI
RKI Sequence ID

VirJen ID
BV-BRC Accession ID
INSDC Accession ID

Sample ShEA o0l Collecting Institute . .
i Sequence Name 8 European Nucleotide Archive
Source Database Name Sequence PubMed ID

Source Sequencing Platform
S

Sequence Repository Release Date ing Instrument

1
P

Cutoff for Seropositive S

Influenza Test Method Sequencing Insert Size Y EX n th m t t
Analytical Sequence Completeness Clinical — Influenza Test Result Sequencing Library Source pa d € € ad ata
Sequence GC Content Other Pathogens Tested Sequencing Library Selection
[ Sequence Length Other Pathogens Test Result Sequencing Library Strategy SC h emas by 6 2 m etad ata

Sequence Number of Contigs
Sequence Segment Name

is Reference Sequence
Molecule Type

Sequencing Library Description
Analysis — Sequencing Library Name
Sequencing Library Layout
Sequencing Library Construction

Experiment

field

Pangolin Lineage
Sample ‘_I Pangolin Version

Protocol
Sequence Length Coverage Assembly Type e Pipeline for quality checking
VJDB v0.2 metadata schema. Colors Sequence —{ Sequence Average Depth Coverage | Assembly Program .
inspired by Bernasconi et al 2023 Assembly Level AssemblyDesciiption and correction of metadata

Assembly Min Gap Length
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Help Metadata Enrichment by Easier Data Deposition

e Reduces Errors
o Suggestion and autocomplete

o Controlled Vocabularies
e Improves Data Quality R YR
o Wizard assistant I ——
e Speeds Up Submission ' .
o Batch Submission = . )
e Enhances Accessibility B e @60
e Supports FAIR Data Principles e X @

o Machine-Readable

Please feel free to leave . For more info visit our

J“E',‘JXE‘Q'H% de_,}“N BI

40th TBI Winterseminar - 10 Feb 2025



Pilot Submission Tool (BY-COVID) EBY-COVID ENA s
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Sequences on Aruna
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https://arunastorage.github.io/documentation/v2.0.x/

40th TBI Winterseminar - 10 Feb 2025



CloWM Access Workflow Diagram

Sandra Triebel
Kevin Lamkiewicz
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https://github.com/rnajenalviralclust
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Thanks for your attention!

We value your input!

Visit: https://viriendb.org

Contact:
viriendb@uni-jena.de

European

VIRUS BIOINFORMATICS

Center
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