
 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

ABSTRACT

BOOK

XIV EDITION University of Minho
26 - 28 MARCH Gualtar Campus

Bioinformatics

Open Days 2025



42 
 

P24 - Comprehensive multi-omics database for highly infectious viruses: a 
focus on HIV, Ebola and SARS-CoV-2 
 

Lima, AS1,2, Carneiro, J,3,4, Sousa, SF5, Sá, VJ1,9, Pratas, D.6,7,8 

1LabRP/CIR, School of Health, Polytechnic of Porto, Porto, Portugal 
2CIIMAR – Interdisciplinary Centre of Marine and Environmental Research of the University of 

Porto, University of Porto, Matosinhos, Portugal 
3Centre of Molecular and Environmental Biology (CBMA), Department of Biology, University of 

Minho, Campus Gualtar, Braga, Portugal 
4Institute of Science and Innovation for Bio-Sustainability (IB-S), University of Minho, Braga, 

Portugal 
5LAQV/REQUIMTE - BioSIM, Department of Biomedicine, Faculty of Medicine, University of 

Porto, Porto, Portugal 
6IEETA/LASI, Institute of Electronics and Informatics Engineering of Aveiro, University of Aveiro 

7DETI, Department of Electronics, Telecommunications and Informatics, University of Aveiro 
8DV, Department of Virology, University of Helsinki; (9) ALGORITMI/LASI, University of Minho, 

Braga, Portugal 

 

Highly infectious viruses, such as HIV, Ebola, and SARS-CoV-2, continue to pose significant 
threats to global health, underlining the urgent need for new therapeutic approaches. Recent 
advancements in genomic and proteomic databases, along with 3D homology modelling, have 
enabled detailed simulations of virus-host interactions, providing insights into infection 
mechanisms and helping identify potential therapeutic targets. 

This study aimed to create a unified database of highly infectious viruses and to conduct 
structural analyses of key viral proteins to explore potential therapeutic strategies. Structural 
information for proteins involved in the infection process was sourced from the Protein Data Bank 
and UniProt, while 3D homology models for significant viral variants were generated using 
AlphaFold. The quality of these models was assessed using AlphaFold-specific metrics, including 
pLDDT (per-residue confidence scores) and PAE (predicted aligned error), ensuring the structural 
reliability for further analyses. Identification of the most relevant structural changes was done 
through alanine scanning in Schrödinger’s Biologic Suite, with posterior studies on how those 
changes affected the infection process. Simulations of virus-host interactions were conducted 
using docking algorithms, namely HADDOCK, with visualizations performed using PyMOL. 

This integrative approach highlights high-confidence therapeutic targets and provides a 
foundation for developing novel effective treatments for highly infectious diseases. 
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