
IRACEMA: A Database Management System for 
Bioactive Compounds Characterized by Brazilian 
Researchers
XXXI Symposium on Bioinformatics and Computer-Aided Drug Discovery 
(BCADD-2025)

Thais A. Lourenço, Renan P. O. Costa, Luis Felipe M. Melo, Uilames A. Ferreira, Eduardo Henrique P. 
Alves, Luciano P. Oliveira-Filho, Luciana Scotti, Marcus Tullius Scotti,  and Gustavo Henrique G. Trossini

October 22nd, 2025



Bioactive Compounds

Bioactive compounds are a vast class of chemical substances found in nature or synthesized in
a laboratory that can cause biological (pharmacological or toxicological) responses in cells,
tissues, or organisms

The research and development of bioactive compounds, both in Brazil and worldwide, has
driven a substantial increase in the amount of available chemical and biological data,
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National Landscape



“A Cheminformatics is the mixing of those 
information resources to transform data into 
information and information into knowledge 

for the intended purpose of making better 
decisions faster in the area of drug lead 

identification and optimization.”

— Frank Brown, 1998

Cheminformatics

Figure 1. Role of Cheminformatics in the drug discovery process. 
Cheminformatics is involved in almost every step of the drug 

discovery pipeline due to the employment and analysis of available 
data to translate into valuable knowledge, which can in turn be 
used as a data for further studies. DOI:10.3389/fphar.2018.00128



Databases

Definition
A database is a system optimized 

for efficient data search, query, and
management, enabling the analysis 

of structured data and the 
relationship between information.



IRACEMA (Innovative Research, Analysis 
and Computational Exploration of 
Molecules Assembled in Brazil)

● The first database of its kind to focus on synthetic compounds in the 
country

● Provides an intuitive, user-friendly platform for molecular visualization 
and analysis by integrating cheminformatics tools

● Give national and international visibility to Brazilian laboratories and 
facilitate collaboration within research groups



Methodology - Data Curation

Figure 2.  Flowchart of the Data 
Curation Methodology.



Methodology - 
System 
Architecture

Figure 3.  Workflow for compound and bioactivity data 
curation, alongside the architectural scheme of

the IRACEMA system integrating frontend, backend, 
database, and cheminformatics

microservices.



Visual Identity

Figure 4.  Moodboard and elements that served as inspiration for visual identity



IRACEMA platform

Figure 5.  The IRACEMA homepage, 
with a navigation menu at 

the top and a search bar in 
the

center.



IRACEMA Search

Figure 6.  Interface of the Ketcher applet on IRACEMA. The interface allows for both substructure and molecular 
similarity searches (using the Tanimoto index).



IRACEMA Results Page

Figure 7.  The results page displays the compounds in either gallery or list format, providing a brief description of 
each molecule.



IRACEMA Molecule Page

Figure 8.  A detailed view of a 
selected molecule. The 
molecule page features 

2D and 3D structural 
visualizations, manually 

curated biological 
activities, and predicted 

molecular properties.



Freely available at https://iracema.fcf.usp.br/ 

https://iracema.fcf.usp.br/
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