
GANDALF: Generative 
AttentioN based Data 
Augmentation and predictive 
modeLing Framework for 
personalized cancer 
treatment
Aishwarya Jayagopal1, Yanrong Zhang1, Robert J. 
Walsh2, Tuan Zea Tan3, Anand D. Jeyasekharan3, 
Vaibhav Rajan1

Research funded by National Research Foundation, Singapore and Cancer Science Institute of Singapore.

1 National University of Singapore, 2 National University Cancer Institute, 
3 Cancer Science Institute of Singapore



Cancer 
patient

Genomic 
sequencing

Clinical trials

Mutation 1
Mutation 2

…
Mutation N

Mutation 1

Mutation 2

Mutation 1
Mutation 2

…
Mutation N

Challenge in precision oncology
Clinical trials intractable!
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Cell lines: A Related “Domain”

➢ Extract cancer cells and clone them in lab (living cells, continue growing)
➢ Ensures each cell has same genomic data (𝑋)

➢ Administer multiple drugs on cell lines, measure response (𝑌)
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Icons from Flaticon and Freepik
Binary classification Regression
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Modeling patient specific representations
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Genomic Data Augmentation

• No ‘label-invariance’ guarantee
• “Nearby” data points can respond differently to drugs

• Perturbation ⟹ addition/removal of mutation
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Use labelled cell lines to generate patient-like samples and assign labels to them.



Intuition
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Model Training
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1
Pretraining diffusion models

2
Generating new patient-like samples

3
Training a multi-task learning network

4
Assigning pseudo labels and selection of confident samples

5
Training a drug response prediction classifier



Results: Comparison against SOTA
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Max Improvement in AUROC: 10.96%
Max Improvement in AUPRC: 3.91%



Advantages of GANDALF
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Model is generative

Allows use of prior information 
from cell lines

Avoiding overfitting when using 
augmented patient data



Thank you!

Paper

Code repo
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