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Introduction

➢ RNA viruses are highly diverse, rapidly evolving pathogens posing major 

threats to global health

➢ Protein structures are essential for understanding infection mechanisms 

and guiding therapeutic design

➢ Experimentally determined structures remain limited due to technical and 

biosafety constraints

➢ AI-driven methods (AlphaFold2) enable large-scale structure prediction

➢ Existing resources are fragmented or family-specific

Key Gap: No comprehensive database for RNA viral protein structures across diverse lineages

RVPSD fills this gap as an integrated resource



Highlights

➢ RVPSD provides 154,716 AlphaFold2 predicted protein structures for > 5,200 RNA virus species.

➢ RVPSD integrates viral protein structures and rich meta data into a comprehensive resource.

➢ RVPSD enables sequence- and structure-based analyses for RNA viral dark matter discovery.



Database Overview & Sequence Collection



Predictive Modeling & Quality Assessment



Database Architecture and Functional Implementation

Web interface and main functions of RVPSD



Examples of the utility of RVPSD

Case I: Functional inference of a “dark” viral protein

Comparative Overview of BSVV1 and WhIV2 Glycoprotein Structures The conserved regions between BSVV1 ORF2 and WhIV2 glycoprotein



Examples of the utility of RVPSD

Case II: Structure-based identification of conserved regions in bunyavirus NSs

Structure-based comparison of NSs from multiple bunyaviruses

Structure-derived sequence alignment of bunyavirus NSs proteins

The conserved core domain of NSs proteins



Summary

❑ In this study, we introduced RVPSD: A comprehensive and user-friendly web 

database for RNA viral protein structures.

❑ Currently, RVPSD provides 154,716 predicted structures with 5-to-7-fold 

coverage over existing resources.

❑ The platform integrates multiple search and analysis tools, and case studies 

demonstrate its utility for functional inference and conserved feature 

identification.

❑ Website: https://virus.9itsg.net
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