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From the depressing 1980s to the dawn of precision medicine
The rise of genomics

2001-2024

Genomics



1st 10 years of genomics – 
better classification brings precision treatments

Breast cancer

Post-genomics classification > 2000Pre-genomics classification < 2000



Ovarian cancer – diagnosis & treatment

Stage I-II Adjuvant therapy surgery -> chemotherapy

Stage III-IV Neoadjuvant therapy chemo -> surgery -> chemotherapy



The need to assess chromosomal instability

Ciriello et al, Nature Genetics volume 45, pages1127–1133 (2013)
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Assigning copy number with qDNAseqmod and Rascal
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https://github.com/markowetzlab/QDNAseqmod

https://www.biorxiv.org/content/10.1101/2021.07.19.452658v1.full

https://www.biorxiv.org/content/10.1101/2021.07.19.452658v1.ful


Filtering of ploidy solutions Setup bam
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• underpowered
• > 10Mb of homozygous 

loss
• does not have at least one 

genomic segment at every 
integer copy number state 
from 1 to ploidy

https://www.biorxiv.org/content/10.1101/2021.07.19.452658v1.full
Disclosure: JB is a founder of Tailor Bio

https://www.biorxiv.org/content/10.1101/2021.07.19.452658v1.ful


Characterizing chromosomal instability 
in cancer using sWGS data

markowetzlab/CINSignatureQuantification

Macintyre Drews

https://github.com/markowetzlab
https://github.com/markowetzlab/CINSignatureQuantification


Major axes related 
to segmentation, ploidy



Signatures at the 
sample level



Pathways associated with specific signatures

S3 -HRDS7-WNT

McIntyre et al, 2018

S4/6- PI3K-AKT

S1-RAS



• + PARP inhibitors?

Current standard of care – Ovarian cancer

Stage I-II Adjuvant therapy surgery -> chemotherapy

Stage III-IV Neoadjuvant therapy chemo -> surgery -> chemotherapy

50% 
of HGSCs have a 

defect in HR repair

▪ 12.5% have a BRCA1 mutation

▪ 11.5% have a BRCA2 mutation

Myriad MyChoice



Can we use signatures to 
stratify for drug treatment?Reposition Novel targets



Summary

• Developing a pipeline to better classify CIN 
using sWGS

• Aim of developing better precision 
medicine treatments for ovarian cancer
• Esophageal cancer, head and neck cancer, 

small cell lung cancer, lymphoma, 
neuroblastoma, triple negative breast cancer.

• Hope to move into the clinic in next 5 years
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