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AI vs Machine learning

Artificial Intelligence

Machine learningSymbolic AI

Deep Learning Classical ML 

Recurrent neural networks
Convolutional neural networks
Transformer (base of LLMs)
Graph based neural networks

Linear/logistic regression
Tree-based models (GBM)
k-nearest neighbours
Support vector machines



What is machine learning? Mapping inputs to outputs

Data Algorithm
with tunable parameters Prediction

Phase 1: Training

Check prediction

Ground truth

Update parameters

Phase 2: Testing

Data
Algorithm

with tuned parameters Prediction Ground truth



Graph neural networks Graphs = (Nodes, Edges)

Initial representation 
of each node

GNN

Output 
representations of 
each node

Compute task 
specific loss and 
backpropagate



The use of AI in medicine/drug discovery



Summary of the paper



Training the GNN



Generative ML algorithms 



Synthesis and experimental validation of 
fragment- based designed compounds



Design of compounds with activity against 
S. aureus 



Generation, synthesis, and experimental 
validation of de novo designed compounds



Explainable AI 



Not without concerns

Data driven Concerns
“Garbage in garbage out”

Technical & Model-Related 
Concerns

Generalization, overfitting, black box 
problem 

Biological & Clinical Reality 
Concerns

Oversimplification of biology, AI is 
trained on what is known, making 
finding truly novel targets difficult

Practical & Operational Concerns
Experimental validation must follow, 

efforts must be made to integrate into 
traditional workflows

Ethical, Legal, and Regulatory 
Concerns

Regulatory scrutiny, reproducibility, 
biosafety & biosecurity 
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