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Kabré representa la plataforma computacional (clister) del CeNAT, creada para
proporcionar a los usuarios herramientas para el andlisis, modelado vy

visualizacién de datos.




Science Paradigms

* Thousand years ago:
science was empirical
describing natural phenomena

» Last few hundred years:
theoretical branch [ 2

using models, generalizations

» Last few decades:

a computational branch
simulating complex phenomena

+ Today: data exploration (eScience)
unify theory, experiment, and simulation

-~ Data captured by instruments
or generated by simulator

-~ Processed by software
-~ Information/knowledge stored in computer

—~ Scientist analyzes database/files
using data management and statistics
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(Future) Deep learning
& quantum chemis
coupled methqg :

CienciasBasicasy Biomedicas

‘ceso  Conocimiento Deductivo
Usarteoriaparaobtenerconclusiones
E Atomistic Inteligencia Artificial
¥ molecular
v
<

Conocimiento Inductivo
Aprenderdelosdatosparaobtenerconclusiones

Coarse-grained simulations
& continuum mechanics

Cost of Calculation —p

Borges RM et al. Quantum Chemistry Calculations for Metabolomics. CH2de R2¥(10):5633670.doi: 10.1021/acs.chemrev.0c00901.




Presente y perspectivas

futuras de la Inteligencia
Artificial en Costa Rica

i | Silvana De Souza Pinheiro, Esteban Meneses,
PROSIC | - % Antonio Piedray William J. Zamora Ramirez
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Figura 7.2. Porcentaje de trabajos relacionados con IA o aprendizaje automatico de los principales 15 paises
segun base de datos de Scopus (2000-2023)
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Figura 7.1. Documentos relacionados con IA o aprendizaje automatico segiin la base de datos de Scopus (2000-2023)
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Fuente: Elaboracion propia con base a Scopus, 2024.
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Figura 7.3. Porcentaje de 8 distintas areas del saber relacionados con los documentos publicados en IA
aprendizaje automatico segiin la base de datos de Scopus (2000 a 2023)

) Ciencias Computacionales  Artes y Humanidades
Tabla 7.1. Areas de conocimiento a nivel global relacionados con IA o aprendizaje automatico segin la base de 32% 1%
\

datos de Scopus (2000-2023)
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Fuente: Elaboracion propia con base a Scopus, 2024.
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Figura 7.4. Representacion de los documentos publicados per capita relacionados con la IA o aprendizaje
automatico segun la base de datos de Scopus (2000-2023) en los paises de la regién ALC

Figura 7.5. Porcentaje de 8 distintas areas del saber relacionados con los documentos publicados en Costa Rica
sobre IA o aprendizaje automatico segiin la base de datos de Scopus (2000-2023)
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Artificial Intelligence in the Life Sciences 3 (2023) 100077

Contents lists available at ScienceDirect

Artificial Intelligence in the Life Sciences

journal homepage: www.elsevier.com/locate/ailsci

Trends and challenges in chemoinformatics research in Latin America )

Jazmin Miranda-Salas? Carlos Pefia-Varas ", Ignacio Valenzuela Martinez",

Dionisio A. Olmedo ¢, William J. Zamora ", Miguel Angel Ch4avez-Fumagalli®,
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Mexico

b Departamento de Farmacologia, Facultad de Ciencias Bioldgicas, Universidad de Concepcién, Concepcién 4030000, Chile
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Panamd, Panamd
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31270-901, Brazil

i Advanced Computing Lab (CNCA), National High Technology Center (CeNAT), Pavas, San José, Costa Rica
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:' frontiers ‘ Frontiers in Drug Discovery

®

On th.e blologlcally relevant ~©/ Biological - o
chemical space: BioReCS : -/ . Relevant - 7 N R e
e Y emic%! . : . dgaeSResearch

José L. Medina-Franco*, Edgar Lépez-Lopez’?,
Juan F. Avellaneda-Tamayo® and William J. Zamora**

'DIFACQUIM Research Group, Department dfharmacy, School of Chemistry, Universidad Nacional
Autonoma de México, Avenida Universidad 3000, Mexico City, Mexico, 2Department of Chemistry and
Graduate Program in Pharmacology, Center for Research and Advanced Studies of the National
Polytechnic Institute, Section 14-740, Mexico City, Mexico, *CBio3 Laboratory, School of Chemistry,
University of Costa Rica, San José, Costa Rica, “Laboratory of Computational Toxicology and Biological
Testing Laboratory (LEBi), University of Costa Rica, San José, Costa Rica

KEYWORDS

chemoinformatics, dark chemical matter, de novo design, food chemicals, metallodrugs,
natural products, odor chemicals, peptides
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AND MODELING
This article is licensed under CC-BY 4.0 ) (®) This article is licensed under CC-BY 4.0 € @

pubs.acs.org/jcim pubs.acs.org/jcim

Latin American Natural Product Database (LANaPDB): An Update xaturalgrodbucts Repository of Costa Rica (NAPRORE-CR): An Open-

Alejandro Gémez-Garcia, Daniel A Acuna Jiménez, William J Zamora, Haruna L Barazorda-Ccahuana, ccess Database

Miguel A Chévez-Fumagalli, Marilia Valli, Adriano D Andricopulo, Vanderlan da S Bolzani, Published as part of Journal of Chemical Information and Modeling special issue “Computational Chemistry in

Dionisio A Olmedo, Pablo N Solis, Marvin J Niifiez, Johny R Rodriguez Pérez, the Global South: The Latin American Perspective’.

Hoover A Valencia Sinchez, Héctor F Cortés Herndndez, Oscar M Mosquera Martinez, Daniel A. Acufia-Jiménez, Jose Rodriguez-Zuniga, Daniela Gutiérrez-Ramirez, Ricardo Quesada-Grosso,

and José L Medina-Franco* Valery Conejo-Lépez, Kelvin Arce-Villalobos, William J. Zamora,* and José L. Medina-Franco*

Towards

LANaPD

Latin American
Natural Product
Database
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Table 1. Natural Product Databases in the Updated Version of LANaPDB
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Number of
Database compounds Source General description References
NuBBEpg (Brazil) 2223 plants, microorganisms, Natural products of Brazilian biodiversity. Developed by the Sio Paulo State 53,54
terrestrial and marine University and the University of Sdo Paulo.
animals
SistematX (Brazil) 9514 plants Database composed of secondary metabolites and developed at the Federal 3936
University of Paraiba. OH
UEFS (Brazil) 503 plants Natural products that have been separately published, but there is no common 57
publication or public database for it. Developed at the State University of Feira de = 0
Santana. 0 -
NPDB EjeCol 236 plants, plants-derived food Natural products and foods derived from plants present in the Eje Cafetero Region 25 ®
(Colombia) of Colombia, database created and curated at the Technological University of
Pereira, NPRCR.58.81.390
NAPRORE-CR ~1600 plants, microorganisms Developed in the CBio3 and LaToxCIA Laboratories of the University of Costa “ Fatifih
(Costa Rica) Rica, Penicillium sp.
- Induces terminal UPR in
LAIPNUDELSAV 214 plants Developed by the Research Laboratory in Natural Products of the University of El “ OSCC cells (2.5-10 uM), could
(Bl Salvador) Salvador. induce apoptosis in OSCC
Il
UNIIQUIM 1112 plants Natural products isolated and characterized at the Institute of Chemistry of the 58 oo
(Mexico) National Autonomous University of Mexico.
BIOFACQUIM 750 plants, fungus Propolis, Natural products isolated and characterized in Mexico at the School of Chemistry of 940
(Mexico) marine animals the National Autonomous University of Mexico and other Mexican institutions.
CIFPMA (Panama) 363 plants bigtural products that have been tested in over 25 in vitro and in vivo bioassays for s162
ifferent therapeutic targets, developed at the University of Panama.
PeruNPDB (Peru) 280 animals, plants Natural products representative of Peruvian biodiversity. Created and curated at the 63

“The database has not been published yet.

Catholic University of Santa Maria.

OH

HO HO

NPRCR.52.77.364

Baulamicyn A

Streptomyces tempisquensis
In vitro activity against SbnE (ICg, =
4.8 uM) and AsbA (IC5, = 180 uM)

o HN
NH2

NPRCR.47.74.340
Actinoramide A
Streptomyces ballenaensis
Antimalarial activity (ECsy =
~200 nM) in five tested
parasite lines (Dd2, HB3, 7G8,

GB4, cp250)

NPRCR.40.68.317
Codinaeopsin
Codinaeopsis sp.

Antimalarial ~ activity  against
Plasmodium falciparum (ICsy =
4.7 uM)

NPRCR.48.0.348

Lobophorin CR1

OH

HO

NPRCR.56.0.374
Mirandamycin
CR1223-D (microbial extract)
Broad-spectrum  antibacterial
activity against E. coli, P.
aeruginosa, V. cholerae,

MRSA and M. tuberculosis

Undefined marinef/terrestrial microorganisms
Inhibitor of OSCC cell lines UMSCC1 and

UMSCC14 A growth (1.25-80 uM)

R %’a
o o=l &~

NPRCR.64.88.427

NPRCR.46.0.337

Borrelidin Correolide
Undefined marine Spachea correare
microorganisms Selective blocker of the
Threonyl-tRNA synthetase voltage-gated potassium

inhibitor, inducer of UPR in
oral cancer cells

channel K,1.3

O oo
HN
.

HO

NPRCR.44.72.331
Cahuitamycin C
Streptomyces gandocaensis
Acinetobacter baumanni  biofilm

inhibitor (IC5, = 14.5 uM)
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MAchine learning Innovation Network
For Research to Advance MEdicinal chemistry

100 scientists, 31 countries
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> |nteligencia Artificial y Descubrimiento
de Farmacos enMoléculasPequenas

> $6M en Fondos para el Programa

1SGC

The Structural Genomics
Consortium (SGC)- 2009
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Tetanus

(1 U°

60,000

Road traffic
accidents

1.2 million

130,000

Diarrhoeal
disease

1.4 million

AMR in 2050

10 million

\ Cancer
. N 8.2 million
7 AMR now \\
700,000
(low estimate)
/ Cholera
\ 100,000—
120,000
Diabetes

1.5 million

y
j 11 mA m) 1uhzC

> ResistenciaAntimicrobiana (AMR)
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Microbial Biotechnology W l L E Y

MICROBIAL BIOTCHNOLOQ!

| RESEARCH ARTICLE

Structure-Antimicrobial Activity Relationships
2 2 of Recombinant Host Defence Peptides Against
O 5 Drug-Resistant Bacteria
Sergi Travé-Asensio' | Aida Tort-Miré! | Silvana Pinheiro®3 | Elena Garcia-Fruités' | Anna Aris' | William J. Zamora®3 ©
UIRTA, Ruminant Production, Torre Marimon, Caldes de Montbui, Catalonia, Spain | 2CBio® Laboratory, School of Chemistry, University of Costa Rica,

San José, Costa Rica | *Laboratory of Computational Toxicology and Artificial Intelligence (LaToxCIA), Biological Testing Laboratory (LEBi), University of
Costa Rica, San José, Costa Rica

Correspondence: Elena Garcia-Fruito6s (elena.garcia@irta.cat) | Anna Aris (anna.aris@irta.cat) | William J. Zamora (william.zamoraramirez@ucr.ac.cr)
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