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• In this review, we discuss some of the most relevant machine learning 
studies for biological activity prediction and in particular for sweetness 
prediction. 

• We also address multiple compound featurization techniques and the 
major databases of chemical compounds.

Introduction
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• Despite the broad amount of data collected on compounds capable of 
curing illnesses, fighting infections or satisfying our food sensory system, 
the search for compounds with improved biological capabilities is still in 
high demand.

• Due to high accuracy and cost-effectiveness, AI is extensively used in many 
fields including chemoinformatics.

AI in Biological Activity 
Prediction
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• One important aspect for the success of AI is the access to large and 
structured datasets. Multiple large chemical datasets from public domain 
repositories are available and suited for activity prediction:

Databases
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● Information for biological activity prediction comes from the chemical 
structure of the compounds. There has been a lot of research on how to 
transform molecules into forms suited for AI.

Line Notations Fingerprints

Compound Featurization
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● Graph Convolutions

● Weave

● NLP-inspired Embeddings 

Compound Featurization

Chen, H., Engkvist, O., Wang, Y., Olivecrona, M., & Blaschke, T. (2018). The rise of 
deep learning in drug discovery. Drug Discovery Today, 23(6), 1241–1250. 
https://doi.org/10.1016/j.drudis.2018.01.039

Graph Convolutions



University of 
Minho
School of 
Engineering

● Sugars and saccharides are widely used in the food industry and their 
overconsumption can severely affect the human health, leading to 
serious diseases.

Sweetness Prediction

● The high cost associated with compound 
sweetness determination in the laboratory 
remains a barrier, justifying the necessity to 
build computational models. 
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• With the generation of vast amounts of data from experimental and computational 
screening experiments, the need for structured databases to store and publish the 
generated data in a well-organized way is increasing.

Databases

• Databases containing data on 
sweet/non-sweet molecules 
are becoming more common.
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● Over the last decades, ML witnessed rapid development, and multiple 
methods have been successfully applied in chemoinformatics.

● With the expected increase in the complexity and size of the available 
datasets it is expected that the use of DL could improve the results in the 
field, especially for sweetness prediction.

● The use of AI in chemoinformatics strongly benefits from open source 
implementations of different ML models and from the availability of 
extensive datasets allowing the implementation of fine-tuned complex 
NNs.

Conclusions
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