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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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Aprender de los datos para obtener conclusiones
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Borges RM et al. Quantum Chemistry Calculations for Metabolomics. Chem Rev. 2021;121(10):5633-5670. doi: 10.1021/acs.chemrev.0c00901.




Presente y perspectivas
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IA ANIVEL MUNDIAL

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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IA ANIVEL MUNDIAL

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)
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IA EN LATINOAMERICA

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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Table 1. Natural Product Databases in the Updated Version of LANaPDB

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 OH 5 ~J
publication or public database for it. Developed at the State University of Feira de S 0 OH AN
Santana. () b Odobo =
NPDB EjeCol 236 plants, plants-derived food Natural products and foods derived from plants present in the Eje Cafetero Region 25 HO )§=< O)oq o)
(Colombia) of Colombia, database created and curated at the Technological University of
Pm NPRCR.58.81.390 NPRCR.56.0.374 NPRCR.46.0.337 NPRCR.64.88.427
g . : ; ; : : P a Patulin Mirandamycin Borrelidin Correolide
Nx(‘\cl:’R?Rll{ii C§1 1600 plants, microorganisms Di\ireloped in the CBio3 and LaToxCIA Laboratories of the University of Costa Peniciium s, CR1223-D (microbial extract) UreTied Tharii Spaches bomsas
SBE L= - =5 Induces terminal UPR in Broad-spectrum  antibacterial microorganisms Selective blocker of the
LAIPNUDELSAV 214 plants Developed by the Research Laboratory in Natural Products of the University of El “ OSCC cells (2.5-10 yM), could  activity against E. coli, P.  Threonyl-tRNA synthetase voltage-gated potassium
(Bl Salvador) Salvador. induce apoptosis in OSCC  aeruginosa, V. cholerae, inhibitor, inducer of UPR in  channel K,1.3
i i i cells MRSA and M. tuberculosis oral cancer cells
UNIIQUIM 1112 plants Natural products isolated and characterized at the Institute of Chemistry of the 58
(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 Natural products that have been tested in over 25 in vitro and in vivo bioassays for s162
different 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.
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NPRCR.52.77.364

Baulamicyn A

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

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

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

UMSCC14 A growth (1.25-80 uM)

NPRCR.44.72.331
Cahuitamycin C
Streptomyces gandocaensis
Acinetobacter baumanni  biofilm

inhibitor (IC5, = 14.5 uM)
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100 scientists, 31 countries
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> Inteligencia Artificial y Descubrimiento
de Farmacos en Moléculas Pequenas

> $6M en Fondos para el Programa

Advanced—

1SGC

The Structural Genomics
Consortium (SGC) - 2009
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> Resistencia Antimicrobiana (AMR)

Tetanus

AMR in 2050
10 million

60,000
Road traffic
accidents Cancer
1.2 million A\ 8.2 million
7 AMR now \\
700,000
(low estimate)
Measles \ / Cholera
130,000 100,000~
120,000
Diarrhoeal
disease Diabetes
1.4 million 1.5 million
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Microbial Biotechnology W l L E Y

MICROBIAL BIOTCHNOLQQ!

| RESEARCH ARTICLE

Structure-Antimicrobial Activity Relationships
of Recombinant Host Defence Peptides Against
2025 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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The 3 R’s of Animal Research

“reiuce B vetne f Repioce-
I || %X

Reduce the number of Refine tests to cause Replace animal studies
animals used animals less stress with other methods
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"ECHA

EUROPEAN CHEMICALS AGENCY

> Potencial de bioacumulacion de diferentes sustancias.
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) Clencia + Cutura + Socedad Multiple linear regression models for MOLECULAR DESIGN
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VICERRECTORIA Aol EVPRENDIMIENTE vESTIGADORES coefficients in the SAMPL7 blind challenge e

NOTICIAS| Published: 12 July 2021 b
H s < : icon Volume 35, pages 923—-931,(2021) Cite thisarticle

Grl:;.bo de m:estlgaaon de la UCR gana reto mundial en diseio de shedhb e Journal of ComputersAded Moleiles
medicamentos

Design

19.02.21 Maria Laura Molina Cordero / maria.molinacordero@ucr.ac.cr
Rev: Manrique Vindas Segura / manrique.vindas@ucr.ac.cr

El profesor, Dr. William J. Zamora Ramirez, y el estudiante, Kenneth Lépez Pérez, forman parte del nuevo grupo de investigacion en
bioinformdtica, biofisica y biologia computacional (CB3 Group) de la Escuela de Quimica de la UCR.

4 — R%=0.43 e
RSME = 0.58 L7
MUE = 0.41 ,

3 — MSE = -0.05

1 ] sM28 R - 0.65
® RrsvE=0.43
™ MUE =0.34

0 — / MSE = 0.04

7/
/
A laizquierda el Bach. Kenneth Lépez Pérez y a la derecha el Dr. William J. Zamora Ramirez. I I ] ] I

Predicted log Py

2021




Investigacion Activa

Toxicologia Computaciondl

cO £ KoalA: A FAIR ML model to predict Koa
i File Edit View Insert Runtime Tools Help Changes will notbe saved
+ Code + Text Copy to Drive

()

Edable Accessible nteroperable eusable )
X Y
O & do O

:3 CNCA

Colaboratorio Nacional de Computaciéon Avanzada

Antonio

Piedra

This model will help you predict the octanol/air partition coefficient (logKoa) in organic molecules.

v 1. Tools instalation

The following blocks install the required tools and libraries to calculate the descriptors for the prediction models.

{ %%capture

!pip install condacolab

1 %%scapture
import condacolab
condacolab. install()

] %%capture
!mamba install openbabel
!mamba install rdkit
'pip install jazzy
!mamba install r-rcdk
'mamba install bioconda::bioconductor-chemminer=3.50
!mamba install r-dplyr
!mamba install rpy2=3.5.1

<>
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iGRACIAS!
THANKS!

Alguna pregunta? Any questions?
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