RESEARCH INSTITUTE FOR FUNDAMENTAL SCIENCES

Computational Approaches in Life Sciences and Aquaculture

(TBAE CALSA'25)

This COST Action BIOAQUA (CA22160) training workshop will equip early-career and
established researchers in aquaculture with a modern, integrated toolset spanning bioinformatics,
machine learning, quantum-centric calculations, and molecular simulations. Participants will learn
end-to-end pipelines for genome and transcriptome assembly, population and eDNA
metagenomics, and microbiome analyses tailored to farmed species and their ecosystems, then
translate these outputs into predictive models for health, breeding, welfare, feed optimization, and
environmental resilience. Hands-on sessions will cover reproducible ML workflows (from feature
engineering to model validation and uncertainty communication), while quantum-centric modules
introduce practical electronic-structure calculations to estimate key physicochemical properties
relevant to water quality, nutrient transformations, drug and vaccine candidates, and contaminant
fate. Molecular simulation blocks will demonstrate multiscale strategies from coarse-grained
dynamics to atomistic free-energy methods for host-pathogen interactions, vaccine epitope
stability, antimicrobial resistance targets, and stress biology under changing temperature, salinity,
and pH. The workshop emphasizes FAIR data, open-source tools, and hackathon-style sprints that
culminate in shareable protocols, benchmark datasets, and prototype decision-support dashboards
for sustainable, climate-aware aquaculture. By blending lectures with practical clinics and cross-
disciplinary project work, BIOAQUA will build capacity across Europe’s Blue Economy, foster
new collaborations between wet-lab and computational teams, and accelerate the translation of
digital aquaculture science into measurable on-farm impact.
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