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HGSOC harbors LoF mutations in tumor suppressors and 

amplifications of oncogenic drivers

?



Mutational processes inferred from WGS stratify HGSOC (n=170)

HRD-Del: 21%

m-BRCA2 ↑
HRD signature

Small inst deletions

HRD-Dup: 33%

m-BRCA1 ↑
HRD signature

Sm, Med duplications

FBI: 27%

CCNE1 amplification

No HRD signature

Co-localised foldback inversions 

and HLAMPs

TD: ~12%

m-CDK12 ↑
No HRD sig

Long 

tandem dup

Tyler FunnellMeta-analysis: Patch et al Nature 2015, Wang et al Nat Genet 2017, Zhang et al Cell 2018



Mutational processes associate with therapeutic response 

to cisplatin chemotherapy

p=0.0035 p=0.00024

Wang et al Nat Genet 2017

MacIntyre et al Nat Genet 2017

Funnell et al PLoS CompBio 2019 Tyler Funnell



Technology advances: single cell whole genome sequencing

Laks et al., 2019, Cell 179, 1207–1221

Salehi et al Nature 2021
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Single cell structural variation profiling

Marc 

Williams



High level amplifications are composites of varying clonal 
constituents

Ignacio Vazquez-Garcia, Marc Williams



Bulk sequencing will miss clone-specific amplifications of 
oncogenic drivers

Ignacio Vazquez-Garcia, Marc Williams



FBI tumors exhibit higher intra-tumor variation in HLAMP 

amplitude

Tyler Funnell



Serriform patterns indicate ‘progressive’ genomic 
variation

Tyler Funnell

Ciara O’Flanagan
https://www.biorxiv.org/content/10.1101/2021.06.03.446999v1



Serriform patterns indicate progressive genomic 
variation

Tyler Funnell

Ciara O’Flanagan
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Mutational processes elicit different immune infiltration 

profiles from bulk gene expression

Zhang et al Cell 2018

How do mutational processes impact cell intrinsic and cell extrinsic 

phenotypic states of the TME?



How do mutational processes impact the immune microenvironment?

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



How do mutational processes impact the immune microenvironment?

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Single cell 
deconstruction of tissues

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Malignant cell intrinsic phenotypic states are associated 
with mutational processes 

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Malignant cell intrinsic phenotypic states are associated 
with mutational processes 

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Malignant cell intrinsic phenotypic states are 
associated with mutational processes 

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Immune cell phenotypic states are associated 
with mutational processes 

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Tissue architectures are associated with 
mutational processes 

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Tissue architectures are associated with 
mutational processes 

Vazquez-Garcia, Uhlitz et al biorxiv: 

https://www.biorxiv.org/content/10.1101/2021.08.24.454519v1



Lessons and take home messages:
An emerging model for how mutational processes impact 
immuno-reactivity

FIG. 4: CD8 T CELL DYSFUNCTION IS GRADED AND DEFINED BY HR 
DEFICIENCY IN TUMOR CELLS

Type I interferon 
expressing cancer 
cells

T cell dysfunction
(antigen-experienced 
dysfunctional T cells) 

T cell avoidance
(absent or naive-like T cells)

FBI HRD

 Refined mutational processes impact response to standard of care chemo

 Mutational processes lead to distinct cell-intrinsic signaling pathways

 Mutational processes associate with immune cell phenotypic states

 Mutational processes associate with distinct tissue architecture 



TP53 

mutation

HRD-Dup

HRD-Del

FBI

TD
Prognostic 

implications

Evolutionary 

dynamics, phenotypic 

diversity, treatment 

resistance

Variation in immune 

response in disease 

natural history

Predicting response to genotoxic chemotherapy +/- immunotherapy will require multi-

factorial biomarkers combining mutational processes and immune-phenotypes

}
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