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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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We are in an antibiotic discovery void

1953: Glycopeptides, Nitroimidazoles, Streptogramins <« P> 1955: Cycloserine, Novobiocin

1952: Macrolides <« P 1957: Rifamycins
1950: Pleuromutilins < P 1961: Trimethoprim

1948: Cephalosporins <« P 1962: Quinolones, Lincosamides, Fusidic acid

1947: Polymyxins, Phenicols <« P 1969: Fosfomycin

1946: Nitrofurans < P 1971: Mupirocin
1945: Tetracyclines P 1976: Carbapenems

1943: Aminoglycosides, Bacitracin (topical) < P 1978: Oxazolidinones
1932: Sulfonamides <« P> 1979: Monobactams
1928: Penicilins < 7 P 1987: Lipopeptides

- DISCOVERY VOID
natural product mining v

high throughput screening

ReAct
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Acinetobacter baumannii is a challenging nosocomial gram-negative pathogen

. CARBAPENEM-RESISTANT
a . ACINETOBACTER

THReAT LEVEL urGenT [
~

A % 8,500 700 $281M

Estimated cases Estimated Estimated attributable

in hospitalized deaths in 2017 healthcare costs in 2017
patients in 2017

Acinetobacter bacteria can survive a long time on surfaces. Nearly all carbapenem-resistant Acinetobacter
infections happen in patients who recently received care in a healthcare facility.




We performed a screen of ~7,500 diverse molecules against A. baumannii
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Using graph neural networks for antibiotic prediction against A. baumannii
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Abaucin is active against A. baumannii in vitro
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nature chemical biology
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Deep learning-guided discovery of
an antibiotictargeting Acinetobacter
baumannii
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Discriminative models can explore ~10° molecules, but drug-like chemical space is ~10'dontknow mplecules

Our planet has ~10*8 grains of sand

How can we search the vastness of
drug-like chemical space?




SyntheMol-MCTS is a generative Al algorithm for de novo antibiotic design tasks
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We trained antibiotic property predictors on three chemical libraries totaling ~13,500 molecules
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We leveraged ~132,000 molecular fragments and 13 reactions from the REAL space to generate novel molecules
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Our molecule design process in a nutshell
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Six of 58 synthesized molecules displayed activity in vitro against an array of ESKAPE pathogens



