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A world of big data
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Latin America and Science/Health

« LATAM has 645 million people (8.37% world
oopulation) and spans >19 million km?

- 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




Global Al Preparedness Index

BASED ON MACRO-STRUCTURAL INDICATORS RANGING FROM COUNTRIES' DIGITAL INFRASTRUCTURE, HUMAN CAPITAL AND LABOUR
MARKET POLICIES, INNOVATION AND ECONOMIC INTEGRATION, TO REGULATION AND ETHICS

Significant divergence between advanced economies (0.68) and emerging (0.5) and low-income (0.32) countries
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7 European countries in the Top 10 Top 10 in each of the 4 dimensions relevant to the adoption of Al

Ranking and score Score (the sum of the scores for each dimension is the overall index score)
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Artificial Intelligence

Machine learning

Classification Clustering

ChatGPT

Deep learning

AlphaFold —

Generative Natural Language
Al Processing
Robotics, sensors,
biometrics and other Al Computer
Molina-Mora, 2025 vision

https://revista.microbiologos.cr/wp-content/uploads/2025/02/Articulo-MOLINA-MORA-IA.pdf
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AlphaFold: DNA sequence to protein

Escherichia coli pC15-1a blaTEM gene for broad-spectrum class A
beta-lactamase TEM-1, complete CDS

MNGIFAIEKPSGITSNQFHMLKLQHALTKSQVFSKEIQRATAERKQQYEKQTGKKASKRKL
RRKVSKVKNGHGGTLDPLASGVLVIGIGAGTKKLANYLSGTVKVYESEALFGVSTTSGDVE

GEILSONSVKHLNFDDLKTVEEKFVGQLKQTPPIYAALKMDGKPLHEYAREGKPLPRAIE
PRQVTIYDLRKVFSDSLKRDHDYPLLRPTTEEAVDTVKNLNANMLNDVLYFSKEYTEKHGL
DSEVARVEEPFPLSEQEEQEIQKEGDSYRAPKLHFKANVSSGTYIRSLVSDIGKSMRSSC
YMVELIRLQQODUWSLERNNVFQLTDFTERDERKVUSKVLERVLDEGATVDVIEELKKAEKE

IPADVKECIVSSDQPGDEATAETIETANAEEHSNTLKRKIEQV A|ph aFold

>214 millones

EMBL-EBI

Uniprot: 250 million protein sequences. VS

C

PDB: 215 000 experimental structures



2024-2025
Cath Brooksbank, EMBL-EBI (UK)

Create a fundamental and sustainable curriculum on Lead UK
Al for bioscientists from Latin America, leading

towards the use and application of Al to better solve

biological and biomedical problems \

Jose A. Molina Mora, UCR (Costa Rica)
Lead LATAM
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Capacity building for bioinformatics in Latin A


https://www.ebi.ac.uk/training/our-partnerships/biotrain
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https://www.ebi.ac.uk/training/our-partnerships/biotrain

Comunidad BiotrAln
16 paises

Rebeca Campos Sanchez (UCR, Cindy Aguilar Bartels
Costa Rica) 3 (UCR, Costa Rica)

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

o

Lizzie Tchongwe (EBI-EMBL,UK)

Maria Ines Fariello
Facultad de Ingenieria, Universidad de la Repudblica

Carla Valeria Filippi

Facultad de Agronomia, Universidad de la
Replblica, Uruguay

Maria Fernanda Dias

Federal University of Rio de Janeiro (UFRJ) —
Center for Health Sciences (CCS) — Institute of
Biodiversity and Sustainability (NUPEM)

Nelly Selem

National Autonomous University of México Center
of Mathematical Sciences.

Adrian Turjanski

Facultad de ciencias exactas y natirales,
Universidad de Buenos Aires

Helder Nakaya
Hospital Israelita Albert Einstein
: |

Tulio Campos
Oswaldo Cruz Foundation (Fiocruz) — Brazil

Victor Muniz
Center for Research in Mathematics (CIMAT)

Daniel Céspedes Tenorio
Master’s co-investigator

Flavio E. Spetale
PhD. Ing., CIFASIS — CONICET/UNR

Jeanett Daga Quisbert

Ph.D. in Chemical Technologies specialised in
Bioprocess and Biotechnology

Juan Antonio Bizzotto
Postdoctoral fellow University of Buenos Aires

PO 2D

Marcos Daniel Rodriguez Farfan

Ph.D. in Computational Intelligence Sciences at the
University of Guadalajara

Stefhany Valdeiglesias Ichillumpa
Universidad Nacional Toribio Rodriguez de
Mendoza, Perl Biotechnology & Bioinformatics
Researcher
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Data Dashboard Submit data Lead CR
Contribute to our knowledge base by sharing your data with
the community.
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Pathogens Portal Nodes
BiotrAln - Creating a fundamental Capacity building for Platform Based on Genomics, Access and explore pathogen research data from around
and sustainable curriculum on bioinformatics in Latin America Bioinformatics, and Artificial the world via the Central Pathogens Portal and Pathogen Aineta Neves
artificial intelligence for Intelligence to Study Pathogens Portal Nodes. (Swiss Institute
bioscientists from Latin America Isolated in Clinical Settings. of
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Clinical profiles at the time of diagnosis of COVID-19 in Costa Rica
during the pre-vaccination period using a machine learning approach
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18 974 COVID-19 patients
from Costa Rica

Molina-Mora, et-al 2022 https://link.springer.com/article/10.1007/s43657-022-00058-x
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https://doi.org/10.3389/fmed.2022.987182

Other applications with other
pathogens and human diseases

Microbiome in duodenal

stenosis marmoset model
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https://www.nature.com/articles/s41598-022-08255-4
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PFDJECt IPAT — Costa Rica

Genomics, Bioinformatics, and Artificial Intelligence Platforms for the Study of
Pathogens

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

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

» Extend the representation of local genomes in databases: WGS + /
comparative
» Optimizing diagnosis tools (PCR) and WGS analysis ‘/

* Al in epidemiological data and basic science (mechanisms,‘/



Representation of local &  Fronties — WHO (2024)

regional genomes
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Article

Finding the Missing IMP Gene: Overcoming the Imipenemase
IMP Gene Drop-Out in Automated Molecular Testing for
Carbapenem-Resistant Bacteria Circulating in Latin America

Jose Arturo Molina-Mora L+, Angel Rojas-Varela L Christopher Martinez-Arana 1 Lucia Portilla-Victor 1,

Isaac Quirés-Fallas 11, Miryana Sanchez-Fonseca 1 Xavier Araya 2 Daniel Cascante-Serrano 2",

Elvira Segura-Retana 2, Carlos Espinoza-Solis 2, Maria Jose Uribe-Calvo 2, Vanessa Villalobos-Alfaro 2",
Heylin Estrada-Murillo 2, Stephanie Montoya-Madriz ?, Warren Madrigal ?, Mauricio Lizano 2,

Stefany Lozada-Alvarado 3", Mariela Alvarado-Rodriguez 3, Mauricio Bolafios-Muiioz ?, Cristina Garcia-Marin 2
Javier Alfaro-Camacho ?, Gian Carlo Gonzilez-Carballo *'”, Leana Quirés-Rojas 2, Joseph Sanchez-Fernindez ?,
Carolina Chaves-Ulate ! and Fernando Garcia-Santamaria !

r

Centro de Investigacién en Enfermedades Tropicales & Facultad de Microbiologia, Universidad de Costa Rica,
San José 11501-2060, Costa Rica; christopher.martinez@ucr.ac.cr (C.M.-A.);

miryana.sanchez@ucr.ac.cr (M.S.-F); fernando.garcia@ucr.ac.cr (F.G.-S.)

Caja Costarricense del Seguro Social, San José 10105-1000, Costa Rica; gcgonzal@ccss.sa.cr (G.C.G.-C.)

3 Laboratorio Clinico y Banco de Sangre, Universidad de Costa Rica, San José 11501-2060, Costa Rica;
bettylozada@ucr.ac.cr (S.L.-A.)

Correspondence: jose.molinamora@ucr.ac.cr; Tel.: +506-2511-8646
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https://linkinghub.elsevier.com/retrieve/pii/S0303-2647(21)00066-6 _'
https://www.mdpi.com/2079-6382/14/8/772 Google DeepMind
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UCR + EMBL-EBI | Google DeepMind + EMBL-EBI
BiotrAln Course. 16-20 June 2025, Costa Rica AlphaFold Education Summit. January 2025, United Kingdom

Human Phenome Project Welcome Connecting Science + UNA + UCR
(Shanghai, China). January 2025. 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

Clinical decision- Surveillance &
outbreak Research
EL T
investigation

* |dentification: diagnostic » Relatedness of strains * Biological mechanisms
tool (comparison) to infer * Reference data

« Characterization: transmission routes * Methods
pathoge:ilc potential and * Monitor trends « Vaccine and therapeutic
susceptibility to » |dentify emergence of : :
antimicrobial drugs new t'.f,y,em = JevSiopine. Basic science
(treatment options)
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CONTACT

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

CI ET Centro de Investigacion en

Enfermedades Tropicales

FM iC Facultad de

Microbiologia

|G: josemolinab

Facultad de Microbiologia
Universidad de Costa Rica

LinkedIn
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Gracias!
Thdanks!
Obrigado!
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