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Jonathan Stokes
Jonathan Stokes is an assistant professor in the Department of Biochemistry and 

Biomedical Sciences at McMaster University, Canada. He is also co-founder and Chief 

Scientific Officer of Stoked Bio. 

His research group focuses on the development and implementation of machine 

learning methods for drug discovery and design. They currently work on discovering 

novel antibiotics to overcome drug-resistant bacteria and new molecules to treat an 

aggressive form of brain cancer called glioblastoma. 

Jonathan received his PhD in antimicrobial chemical biology in 2016 from McMaster 

University. From 2017 to 2021, he was a Banting postdoctoral fellow at the Broad 

Institute of MIT and Harvard in the USA.

thestokeslab.com
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How should we be using AI to help us fight superbugs?



We are in an antibiotic discovery void

natural product mining

high throughput screening

ReAct



AI allows us to explore vast chemical spaces for new useful chemical matter

High throughput screening = millions of molecules (<1% in vitro success rate)

AI models > billions of molecules (>10% in vitro success rate)



Acinetobacter baumannii is a challenging nosocomial gram-negative pathogen



We performed a screen of ~7,500 diverse molecules against A. baumannii
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Liu, Catacutan, Rathod et al. Nature Chemical Biology (2023)



Using graph neural networks for antibiotic prediction against A. baumannii

Output layer (prediction score)

Input layer (vector representations of molecules) 



Abaucin is active against A. baumannii in vitro





Discriminative models can explore ~109 molecules, but drug-like chemical space is ~10idontknow molecules

Our planet has ~1018 grains of sand

How can we search the vastness of 

drug-like chemical space?



Swanson, Liu et al. Nature Machine Intelligence (2024)

SyntheMol-MCTS is a generative AI algorithm for de novo antibiotic design tasks 



We trained antibiotic property predictors on three chemical libraries totaling ~13,500 molecules



We leveraged ~132,000 molecular fragments and 13 reactions from the REAL space to generate novel molecules



Our molecule design process in a nutshell



Six of 58 synthesized molecules displayed activity in vitro against an array of ESKAPE pathogens


