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KSQ Knowledgebase: Identification of Cancer-Selective Targets
Database highlights targets with potential for rapid clinical development
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CRISPRomics® Identifies USP1 as a novel, DDR pathway target
USP1 is a de-ubiquitinase that regulates DNA damage repair pathways
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Cell line enrichment profile

CRISPRomics® Identifies USP1 as a novel, DDR pathway target
Ovarian and Breast cancer lineages are enriched in USP1 sensitive cells
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• Ovarian/Breast often associated with BRCA1/2MUT

and other defects in Homologous Recombination
• 6 of 9 Ovarian/Breast lines with USP1 dependency 

are HRD+/BRCAmut
• Despite activity of PARP inhibitors, HRD+/ BRCAMUT

tumors remain a high unmet clinical need

*HRD+ = homologous recombination deficiency
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USP1 regulates a distinct set of DNA Damage response 
pathways from PARP inhibitors
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Development of KSQ-4279, a potent, selective USP1 inhibitor  

8
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KSQ-4279, a potent, selective USP1 inhibitor

9

KSQ-4279

• KSQ-4279 is a reversible, allosteric inhibitor of USP1 with a Ki = 1.2nM
• Both KSQ-4279-bound and unbound USP1 structures solved revealing an induced fit mechanism
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KSQ-4279 is a potent, allosteric inhibitor of USP1 with excellent 
selectivity
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• Both Vmax and Km decrease indicating uncompetitive mode of inhibition
• Reversible binding with a slow koff and a t1/2 = 48 mins
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KSQ-4279 is a potent, allosteric inhibitor of USP1 with excellent 
selectivity
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• DUB family profiling indicates KSQ-4279 is a selective inhibitor of USP1
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KSQ-4279 leads to accumulation of mono-Ub substrates and 
anti-proliferative activity correlates with genetic knock-out
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What is the mechanism of action of KSQ-4279?  
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KSQ-4279 Induces DNA Damage and S/G2-Phase Arrest 
in BRCA1MT Cells 
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USP1 reported to be required for replication fork protection in 
BRCA1-deficient tumors
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Molecular Cell, 72, 925-941 (2018)
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Sensitivity to KSQ-4279 correlates with degradation of the 
replication fork
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CRISPR screening reveals pathways that influence sensitivity 
to KSQ-4279
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USP1i and PARPi have synergistic activity across different 
lineages
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• Of ~160 cell lines evaluated using USP1i + PARPi combination, strong synergy observed in ~10-15% lines

USP1i and PARPi have synergistic activity across different 
lineages
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What is the in vivo activity of KSQ-4279 as a single agent and in 
combination?  

24
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KSQ-4279 dose dependent efficacy correlates with induction of 
Ub-PCNA in Ovarian PDX model 
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KSQ-4279 in combination with Olaparib leads to durable tumor 
regression in Ovarian PDX’s
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KSQ-4279 in combination with Olaparib leads to durable tumor 
control in Olaparib-resistant TNBC PDX models
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KSQ-4279 – A First-in-Class USP1 Inhibitor for the Treatment of 
cancers with homologous recombination deficiency

28

• KSQ CRISPRomics® platform identified USP1 as an attractive cancer target
• USP1 regulates DNA damage repair pathways distinct from PARP inhibitors

• KSQ-4279 is a potent, selective, allosteric inhibitor of USP1

• Efficacy observed both as a single agent and in combination with PARPi across 
multiple BRCA/HRD xenograft models

• CRISPRomics® resistance screens indicate that KSQ-4279 has a complimentary 
resistance profile to PARP inhibitors

• KSQ-4279 Phase I trial ongoing
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Back-up slides
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Are Distinct Resistance Profiles Associated With USP1 vs PARP Inhibitors?
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CRISPR screens used to investigate primary mechanisms of 
resistance to USP1i and PARPi
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CRISPR screening highlights different mechanisms of resistance 
to USP1i and PARPi
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