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“Logic will get you from A to B, 
imagination will take you everywhere“ 

(Albert Einstein)
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Cancer Chess:

Molecular Insights 

Into PARPi Resistance

Chapter 8

General Discussion and 
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addition to direct targeting of cancer cell proliferation and survival, tumors may also 

interaction is an interaction between two genes in which inactivation of either of the 

canonical non-homologous end joining (c-NHEJ), driving radial chromosome formation 

encouraging clinical responses initially, the majority of patients are eventually faced with 

This unsatisfactory outcome drives the interest to map molecular mechanisms that 

to possess direct DNA binding properties, it has remained elusive how end protection 
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and CST, provides valuable mechanistic insights: active recruitment of ssDNA binding 
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become increasingly dependent on alternative end joining (a-EJ) pathways such as 
alternative non-homologous end joining (a-NHEJ) and polymerase-theta mediated 

pathway factors is relatively mild compared to core c-NHEJ factors, suggesting that 

pathway acts as a positive regulator of c-NHEJ in a subset rather than in all DSB contexts, 

 It has been shown that when DSB ends are directly compatible for end joining, 

changes in the chromatin environment and enhancement of DSB end mobility may 
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lesions might be subjected to endonucleolytic rather than exonucleolytic resection by 

 

to depend on its conformation and on the OB-fold domains that make contact with 
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properties of SHLD-CST binding to ssDNA may be consistent with a proposed role of 

characteristics of the overhangs that engage SHLD and CST, which may help understand 
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It is noteworthy that while SHLD and CST could be expected to act redundantly in 

analogy between end protection at telomeres by shelterin and at DSB ends by shieldin 

distances – initiation of long-range end resection might be a reversible process and 

in vivo, however, is challenging 

lagging-strand replication further complicates experiments directed at demonstrating 
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homology at or near the break end, by using these overhangs as a template for DNA 

with microhomology and templated insertions, making TMEJ an intrinsically mutagenic 

are each exclusively involved in the repair of a subset of DSBs, while acting redundantly 
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 Interestingly, TMEJ has also been shown to be essential for the survival of cells 

characterized by genetic scars that are typical for TMEJ activity provides a solid case 

 Together, these studies hint towards a potential competition between TMEJ, 

in vivo
were generated in the same experiment and therefore resemble a direct isogenic 

technical explanation cannot be excluded, it is peculiar that the time before resistant 
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besides its role in DSB end protection, PTIP has been shown to regulate replication fork 

in vivo than depletion of the downstream factors of 

in vivo

in vitro
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a hypothetical model for template switching to continue replication upon collision of a replication fork with a 
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Unfortunately, the authors have not attempted to unify their model with existing data on 

possibility that ssDNA gaps induce fork collapse in the next round of replication has not 

study is also subject to certain limitations, as the experiments were performed under high 
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 The previous section illustrates the poor understanding of the cellular response 

of ssDNA on the damaged strand could trigger fork reversal to stabilize the replication 

Checking in on PARPi

mechanism and remains the only clinically validated mechanism to date (reviewed in 

the mechanisms described in this thesis, although the existence of disruptive mutations 

this was found to be a prominent resistance mechanism in mouse models, clinical 
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next step will be to capitalize on this knowledge by identifying new treatment options 

From bench to bedside

Since resistance mechanisms evolve to provide a survival advantage in the presence of 

in vivo

each known mechanism of resistance in order to provide actionable solutions to combat 
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saturating, screens to pinpoint the genetic contexts that rescue the synthetic lethal 

domains could be expected to carry a lower potential for functional restoration by 
secondary mutations, since large in-frame deletions would render the protein non-
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events that cause synthetic viability may also depend on the expression of such 

be considered if we are to fully understand the genetic network that determines 

normally functions as an antiviral defense mechanism by activating the immune 

pathway is also triggered by cytoplasmic dsDNA arising from faulty mitosis, which may 

context by unleashing cytotoxic T-cells to boost immune cell activity against tumor 

that the immune system may eradicate genomically unstable tumor cells also predicts 
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in vitro but maintained resistance 
in vivo

in vitro and in vivo culture systems 

does not recapitulate its resistance in vitro, but that the naïve organoid model does not 
recapitulate its sensitivity in vitro in vivo
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an unusual stoichiometry, makes multipartite interaction with G-Tails, and unfolds higher-order G-tail 
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