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Point 1: Different Repair Pathways for Different Types of DNA Damage

Moon et al, https://doi.org/10.3390/ijms24054741

https://doi.org/10.3390/ijms24054741
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https://visualsonline.cancer.gov/details.cfm?imageid=11431

Point 2: Different DNA Damage Repair Defects Have Different “Phenotypes”

Mismatch Repair Protein Deficiency Microsatellite Instability
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Point 2: Different DNA 
Damage Repair Defects 
Have Different 
“Phenotypes”

HRD leads to “genomic scars”

https://doi.org/10.1016/j.lfs.2020.118434


© 2023 Memorial Sloan Kettering Cancer Center, et al. All rights reserved. 5
Alexandrov et al, https://doi.org/10.1101/322859

Mutational Signatures 
Reflect Mechanism of 
Carcinogenesis

Some mutational signatures 

reflect specific DNA damage 

repair defects (e.g. HRD)
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Andre et al, DOI: 10.1056/NEJMoa2017699M

Treatment May Target the Result (“Phenotype”) of Repair Defect
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Treatment may target 
the PROCESS of 
repair deficiency

Example: Synthetic lethality of 

PARPi in HR-deficient cells
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Treatment May Target the PROCESS of Repair Deficiency

Litton et al, NEJM 2018

Robson et al, NEJM 2017
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Garber et al, SABCS 2024

Outcomes of OlympiA 10 years after FPI
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Garber wt al SABCS 2024

Outcomes of OlympiA 10 years after FPI
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Tung N, Robson M et al, JCO 2021

ORR 75%

ORR 37%

Tung N, Robson M et al, ASCO 2024
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Mark Robson, MD, FASCO

Groelly et al, Nature Cancer Reviews 2023
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Groelly et al, Nature Cancer Reviews 2023

NBN/RAD50/MRE11 

complex even further 

“upstream”
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Problem: How to measure the process

Component 
malfunction 
(mutation, 
silencing)

HRD

MMRd

Genomic scar

Mutation signature

MSI

Current Assessments 

(Sequencing, scar assays)

Cause Effect Result
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Multiple mechanisms of PARPi resistance

Nature 2008

Clin Cancer Res 2017
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PARPi resistance mechanisms

Harvey-Jones et al, Ann Oncol 2024

Group 1: de novo resistant

Group 2: minimal response

Group 3: response, then progression
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Scars may remain …
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Summary

• Not all defects in DNA damage repair are the same (DDR is a very broad term)

• Not all defects in DNA damage repair are (currently) targetable

• The results of some defects are targetable (e.g. MSI, TMB)

• The process of some defects are targetable (e.g. HRD)

• Current assays are largely measuring results, not process

• Dynamic measurement of process may maximize benefit of certain treatments
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