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Challenges in antifungal discovery

• Rising morbidity and mortality rates due 
to antifungal resistance

• Limited therapeutic targets
• Fungal and eukaryotic similarity 

complicates drug design
• Many candidates fail due to host toxicity



Antifungal peptides as alternative therapeutics 

• Short, naturally 
occurring peptides

• Often disrupt multiple 
cellular processes

• ML  methods 
increasingly used for 
peptide discovery





Generative adversarial networks (GANs)

Consists of two parts:
• Generator: creates 

candidate peptides
• Discriminator: tries to 

determine if the peptide is 
real

Common failure: mode 
collapse
• Authors add an encoder to 

mitigate this



Diffusion models

Diffusion models are trained to 
progressively turn random noise into 
meaningful output. 



Fung-AI pipeline
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Antifungal classification

Temporal Convolutional Network One-Hot Encoding

BLOSUM Encoding



Biophysical/Toxicity Filtering



Clustering and Novelty



Structural and biophysical characterization of prioritized AFPs.



From in silico prediction to experimental validation



Potency of AFPs against Candida auris



Predicted secondary structures of high-potency low-cytotoxicity AFPs



Summary

• Authors created a semi-automated pipeline that uses GAN to 
design novel antifungal peptide sequences.

• Experimental validation showed that five peptides inhibited 
a wheat pathogen, and four of them were also effective against a 
human pathogen.

• Peptides 48 and 65 were the most promising candidates identified 
due to combined antifungal efficiency and low cytotoxicity 
to human liver cells.



Strengths and weaknesses

• Generation of an AI/ML 
pipeline with very limited data 
for training.

• Successfully were able to 
synthesize and experimentally 
test selected peptides

• Very limited biophysical 
characterization of the 
synthesized peptides.

• No mechanism of action 
characterization of the peptides.

• Lack of clarity for rationale 
behind the parameters used to 
select peptides.



Future directions

• Characterize the mechanisms of action of the peptides they 
identified.

• Test peptides from other clusters on human pathogens of 
interest, not just cluster 17.

• Develop specialized classifiers for identification of peptide 
candidates that are effective against multi-drug resistant 
pathogens.

• Optimization of found peptides to increase efficiency.
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