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FOR MUTATIONAL SIGNATURE EXTRACTION

Ida Egendal, Rasmus Froberg Brøndum, 

Dan J Woodcock, Christopher Yau, and 

Martin Bøgsted

Develop an asymmetric Poisson 

variational autoencoder for mutational 

signature extraction

Evaluate against state-of-the-art models 

in simulated data and a large, 

heterogenous cohort of cancer patients
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Simulated Scenario 8 (n = 1000)

Simulated Scenario 14 (n = 2700)

PCAWG (n = 2780)

Cohorts
Method Core Model Reference

VAE-MS Variational 

Autoencoder

Egendal et al. in preparation

MUSE-XAE Autoencoder Pancotti et al. 2024

SigneR Bayesian NMF Rosales et al. 2017

SigProfilerExtractor NMF Islam et al. 2022 

[Egendal et al., In Preparation]
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CONCLUSIONS

VAE-MS is the first variational 

autoencoder for mutational signature 

extraction.

VAE-MS outperforms multiple state-of-

the-art methods on real data.

VAE-MS displays inconsistent signature 

assignment and stability
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Ida Egendal, Lasse Ringsted Mark, Anne 

Krejbjerg Motavaf, Inge Søkilde Pedersen, 

Karen Dybkær, Rasmus Froberg Brøndum, 

and Martin Bøgsted

Apply VAE-MS in a clinical setting

Evaluate six state-of-the-art mutational 

signature extraction tools

Use mutational signature-derived 

biomarkers to stratify survival when 

subjected to platinum-based 

chemotherapy
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[COSMIC v. 3.4]
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VAE-MS derived HRD High 

patients experienced the 

longest progression-free 

survival

[Egendal et al., In Preparation]



4. MAJ 2026

DSTS TWO-DAY MEETING

POSTDOC

IDA BURCHARDT EGENDAL

AARHUS UNIVERSITET

INSTITUT FOR RETSMEDICIN

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

[Egendal et al., In Preparation]

RESULTS



4. MAJ 2026

DSTS TWO-DAY MEETING

POSTDOC

IDA BURCHARDT EGENDAL

AARHUS UNIVERSITET

INSTITUT FOR RETSMEDICIN

Overskrift to linjer 

ændr 2. linje til

AU Passata Bold

[Egendal et al., In Preparation]

RESULTS



4. MAJ 2026

DSTS TWO-DAY MEETING

POSTDOC

IDA BURCHARDT EGENDAL

AARHUS UNIVERSITET

INSTITUT FOR RETSMEDICIN

CONCLUSIONS

HRD status from mutational signatures 

predicts platinum response beyond 

BRCA mutations.

VAE-MS identifies clinically relevant HRD 

status using fewer, more compact 

signatures.
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Marta Pelizzola
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  To you for listening


	Slide 1: Mutational Signatures Using Neural Networks for Robust Stratification of Cancer Patients
	Slide 2: Mutational Signatures - Identifying the Underlying processes  behind cancer
	Slide 3: Non-Negative Matrix Factorization
	Slide 4: Variational AutoencoderS
	Slide 5: VAE-MS: An Asymmetric Variational Autoencoder for Mutational Signature Extraction
	Slide 6: BACKGROUND
	Slide 7: RESULTS
	Slide 8: RESULTS
	Slide 9
	Slide 10: Mutational signatures for prognostic stratification in ovarian cancer
	Slide 11:   
	Slide 12: Results
	Slide 13
	Slide 14
	Slide 15:  
	Slide 16
	Slide 17: Thank You

