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Bioinformatics 

Artificial intelligence

A world of big data!
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Latin America and Science/Health
• LATAM has 645 million people (8.37% world 

population) and spans >19 million km2

• Regional features: 
• Huge and underrepresented ecological, ethnic and 

social diversity 
• Economic and social inequalities

• Highly impacted by several diseases

• Potential for new emerging infectious diseases

• Challenges to research, development, and 
innovation
• Fragmented research ecosystem
• Lack of shared research infrastructure across the region
• Lack of funding & difficulties engaging with 

policymakers
• Need for networking and transnational collaboration
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Machine learning

Artificial Intelligence

Classification Clustering

Deep learning

Natural Language 

Processing

Robotics, sensors, 

biometrics and other AI Computer 

vision

Generative 

AI

Molina-Mora, 2025
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AlphaFold: DNA sequence to protein

?

$$$

>214 millones

PDB: 215 000 experimental structuresUniprot: 250 million protein sequences.         vs



Cath Brooksbank, EMBL-EBI (UK)
Lead UK

Jose A. Molina Mora, UCR (Costa Rica)
Lead LATAM

2024-2025

Create a fundamental and sustainable curriculum on 
AI for bioscientists from Latin America, leading 
towards the use and application of AI to better solve 
biological and biomedical problems

https://www.ebi.ac.uk/training/our-partnerships/biotrain
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Comunidad BiotrAIn
16 países
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Rebeca Campos Sánchez (UCR, 

Costa Rica)
Cindy Aguilar Bartels 

(UCR, Costa Rica)

Kim Gurwitz (EBI-EMBL, UK)                             Juanita Riveros (EBI-EMBL,UK) 

Lizzie Tchongwe (EBI-EMBL,UK)



Training in local language 
and regional context

Training new trainers

Human resources

Infrastructure

Developing AI solutions               
(not only users)

Scalability and compatibility 
with older systems

Extending hardware/software 
(HPC, cloud computing, storage)

Extend LATAM databases

Open access and FAIR

Regional data into Tutorials

Data

Regional 
environment

Networking and bilateral 
collaborations

Political support

Talent retention

Ethics and data security: 
generation and use

Protecting intellectual property

Standards in generation and 

analysis: Avoid bias, duplication 
and misinterpretation

Development  

of Artificial 

Intelligence for 

Biosciences in 
Latin America

Environmental sustainability

Industry and social 
advocacy

Regulation, legacy and liability

Global factors: 

* Raising awareness of other scientists, 
entrepreneurs, and policymakers

* Need for funding

Fundamentals and 
basic knowledge 

Competitions and awards

Priorities 
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Cytokine profile in 
COVID-19 patients
Clustering

https://doi.org/10.3389/fmed.2022.987182

Microbiome in duodenal 
stenosis marmoset model
Classification

https://www.nature.com/articles/s41598-022-08255-4

https://www.nature.com/articles/s41598-022-09268-9
Other applications with other 

pathogens and human diseases 

https://doi.org/10.3389/fmed.2022.987182
https://www.nature.com/articles/s41598-022-08255-4
https://www.nature.com/articles/s41598-022-08255-4
https://www.nature.com/articles/s41598-022-08255-4
https://www.nature.com/articles/s41598-022-08255-4
https://www.nature.com/articles/s41598-022-08255-4
https://www.nature.com/articles/s41598-022-08255-4
https://www.nature.com/articles/s41598-022-08255-4
https://www.nature.com/articles/s41598-022-09268-9
https://www.nature.com/articles/s41598-022-09268-9
https://www.nature.com/articles/s41598-022-09268-9
https://www.nature.com/articles/s41598-022-09268-9
https://www.nature.com/articles/s41598-022-09268-9
https://www.nature.com/articles/s41598-022-09268-9
https://www.nature.com/articles/s41598-022-09268-9


Context

• Bacteria resistant to Carbapenems - WHO Priority #1 (+ Gram-
positive+NTM)

• 10 Institutions in 5 out 7 provinces, Period: 2024-2026

Aims

• Extend the representation of local genomes in databases: WGS + 
comparative

• Optimizing diagnosis tools (PCR) and WGS analysis

• AI in epidemiological data and basic science (mechanisms)

Project iPAT – Costa Rica
Genomics, Bioinformatics, and Artificial Intelligence Platforms for the Study of 
Pathogens



Representation of local &
regional genomes

The global distribution of CREC (Carbapenem-resistant Escherichia coli) and the proportion of different CRGs in countries where strains exceeding 100 

have been reported. 2024. https://www.nature.com/articles/s42003-023-05745-7

Priorities – WHO (2024)
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Gene expression data

Machine learning for data 
reduction, clustering and 

classification

P. aeruginosa, E. coli,
and S. aureus

Core perturbomes 

E. coli

8815

55

S. aureus

3312

46

P. aeruginosa

5549

46

Whole 
dataset

Selected 
genes

Annotation  of 
core 

perturbomes

In line with other 
studies: general 

response to stress

> 300 samples x >16 000 genes

Molina-Mora 2021 and Molina-Mora 2025
https://linkinghub.elsevier.com/retrieve/pii/S0303-2647(21)00066-6
https://www.mdpi.com/2079-6382/14/8/772
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Meropenem
Phenotype prediction

Clas
s

R S

R 27 4
S 9 24

Samples

249 cases x 155 

genes

(34 from Costa Rica)

56% R & 44% S

Model conditions

Train/test: 70/30

CV: 10-fold

Predictio

n

P
h

e
n

o
ty

p

e Accuracy: 

80%

Kappa: 0.60

Genes - Top6 

1 Total Number 

2 aac                                 

3 sul1                                

4 blaOXA.395                          

5 blaOXA.903                          

6 blaOXA.905 

A. Profile based on AMR genes                       B. 

Training

C. Feature selection                                                  

D. Testing 



UCR + EMBL-EBI
BiotrAIn Course. 16-20 June 2025, Costa Rica

Google DeepMind + EMBL-EBI
AlphaFold Education Summit. January 2025, United Kingdom

Human Phenome Project
(Shanghai, China). January 2025.

Welcome Connecting Science + UNA + UCR
Pathogens surveillance Course. July 2024 and 2025, Costa Rica



UCR + Google DeepMind + EMBL-EBI, 
October 9-10 2025, Costa Rica.

First Latin American Workshop on AlphaFold.
Cape Town, South Africa, October 25-29, 2025.

Public Health Alliance for Genomic Epidemiology (PHA4GE) & 
International Pathogen Surveillance Network (IPSN)



Integration and conclusions

AI

Basic science

Teaching and 
training





Dr. Jose Arturo Molina-Mora, Ph.D.
Microbiologist & Bioinformatician

LinkedIn: Jose Arturo Molina Mora
jose.molinamora@ucr.ac.cr

https://orcid.org/0000-0001-9764-4192
IG: josemolina6

Facultad de Microbiología
Universidad de Costa Rica

CONTACT

LinkedIn
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Gracias!

Thanks!

Obrigado!
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