
●As the algorithm progresses, an increasing percentage of the population is 

made up of antimicrobial peptides

●Changes in peptide composition could indicate which amino acids are 

important for antimicrobial activity
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●Machine learning model for the detection of antimicrobial peptides

●The algorithm finds novel antimicrobial peptides in approximately 

30 minutes
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1.Train a machine learning model to 

detect antimicrobial peptides

1.Use the model as a fitness function 

of the genetic algorithm

1.Genetic algorithm performs a 

directed search of chemical space 

and finds novel antimicrobial 

peptides

●Design of short catalytic peptides and 
peptide assemblies (Deshpet, grant 
no. UIP-2019-04-7999)

●SARS-CoV-2 supramolecular mimetics 
for discovery of peptides that induce 
viral entrapment

●Applying Machine Learning for the 
Discovery of Peptides with Catalytic 
Activity (grant no. 
uniri-pr-tehnic-19-10)

●Funded by:

●General goal: In silico discovery of de novo peptides 

with antimicrobial activity 

●First research question: How does change in amino 

acid composition affect peptide activity?

●Second research question: Can a genetic algorithm 

construct novel compounds with desired properties? If 

so, in what timespan?
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Next generation

●Discovery of features important for activity

●Development of a decision support system 

for the design of new active peptides
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Random 
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88.9% 88.3% 87.0% 87.6% 88.8%
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ITIVPKKCKLLL 90% 96%
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LQVLCEKKCAKKVRTCSK 82% 87%

Optimization cycle
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  INTRODUCTION

●Chemical search space grows exponentially with peptide 

length

●Principles that govern the activity of short peptides at the 

sequence level are unknown

●Advancements in artificial intelligence represent a novel way to 

explore chemical space

●Machine learning is increasingly used to address various 

challenges of peptide chemistry 

●Experimental evaluation of the results

●Enhance algorithms to efficiently process sequences larger 

than 50 amino acids, and thus enable exploration of 

broader chemical spaces


