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● Currently >24 active virus genome databases 

(Ritsch et al 2023 Viruses) 

● >18K virus genomes in NCBI RefSeq

○ Represent only a fraction of available 

virus sequences

○ IMG/VR contains >15M UViGs

○ 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

Background: (virus) sequencing data volume keeps increasing
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Aims

Develop user-friendly database to lower barriers for virus -omics data analysis

Focus global efforts to curate and correct virus metadata

Support virologists to deposit their virus sequences with rich metadata 

FAIR and Open solutions: integration of tools and API development

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

GenBank
RefSeq

Repositories

MIxS 
standards

Knowledge Resources

virjendb.org
96 Metadata Fields
>13 Million Records
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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.

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

Maintain & Improve
Periodically review and refine 
the schema.

Validate & QC
Check for missing values, 
errors, and inconsistencies.
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Metadata Expansion Procedure
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Metadata Schema Expansion

VJDB v0.2 metadata schema. Colors 
inspired by Bernasconi et al 2023

● Expand the metadata 
schemas by 62 metadata 
field

● Pipeline for quality checking 
and correction of metadata

MIxS standards (MIGS-VI)
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● Reduces Errors 
○ Suggestion and autocomplete
○ Controlled Vocabularies

● Improves Data Quality
○ Wizard assistant 

● Speeds Up Submission
○ Batch Submission 

● Enhances Accessibility 
● Supports FAIR Data Principles

○ Machine-Readable 

Help Metadata Enrichment by Easier Data Deposition
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Pilot Submission Tool (BY-COVID)

New User 
Data 

VJDB 
submission

page

Data 
Validation

Submission 
to ENA

WorkSpace
Additional Metadata

Sequence and 
Metadata

Private Data 
Access

Real-Time 
Update

Submission Ready FIle
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● Permanent Sequence Source
● Easy to Update and Scalable
● Aruna Secure Connection
● Amazon S3 base API
● FAIR Compliant

Genbank 
Accession

Fasta

Byte 
Address

011
101

300GB

https://arunastorage.github.io/documentation/v2.0.x/

Presigned 
URL

Local
Storage

Sequences on Aruna
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https://github.com/rnajena/viralclust

Stockholm

FASTA

anchoRNA
LocARNA

ViralClust

Sandra Triebel

CloWM Access Workflow Diagram

Kevin Lamkiewicz
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Thanks for your attention!

We value your input!

Visit: https://virjendb.org

Contact: 
virjendb@uni-jena.de

https://virjendb.uni-jena.de
mailto:virjendb@uni-jena.de

