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Abstract

Background: WRN is a synthetic-lethal target in MSI-H cancers, and allele-specific resistance is
likely to emerge as WRN inhibitors advance. Endogenous point-mutation models in the native
genomic context can better define target engagement, resistance liabilities, and chemotype-specific
vulnerabilities than overexpression systems.

Methods: We generated an endogenous WRN mutant panel in isogenic MSI-H colorectal cancer cell

lines (HCT116 and RKO) using CRISPR-Cas9 HDR with ssODN donors. Engineered alleles included
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C727A, C727S, G729D, F730L, 1852F, G729D+I852F, and ¢.1577-1G>C. Clones were sequence- I — SR

verified, STR-authenticated, and confirmed mycoplasma-free. Sensitivity to two WRN inhibitor TK(:-‘T:“-HCT“G-WRN-SZ?:: KC_4425_HCT116_WRN-C72_7S

chemotypes, VVD-214 and HRO761, was assessed by 72-96 h viability assays with 10-point dose- In Vitro Assay L, - R
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Results: Wild-type HCT116 was highly sensitive to VVD-214 and HRO761 (48.47 and 86.89 nM)), VVD-214 HRO761 ; :

and parental RKO also remained responsive (366—720 nM). C727A conferred strong resistance to KC-0281 HCT116 48.47 86.89 e TGC | ......... BW curve BW curve

VVD-214 (>10 uM) while retaining near-wild-type HRO761 sensitivity (153—179 nM), whereas C727S Egj:ig II:II((I:'-II'-EEVV\\//:II:((::Z;ZZ ii\é A IR IR AR JNNRE I N e

caused dual resistance. In contrast, I852F preserved VVD-214 potency (62—77 nM) but abolished (C-5413 HCT116-WRN-I1852F-KI-2CE TumoerWthcuweKC'0678'RKO - KC-4314-RKO-WRN-C727S

HRO761 activity (>10 uM). G729D and F730L caused bilateral right-shifts, more pronounced for KC-5598 HCT116-WRN-G729D-1852F-KI-1A3 o Koo ) Gt A LT ) KRR RN TS

HRO761, and G729D+1852F fully eliminated HRO761 activity while maintaining submicromolar VVD- KC-5599 HCT116-WRN-G729D-KI-1B1 : : A+ L

214 sensitivity. The splice-site variant ¢.1577-1G>C remained hypersensitive to VVD-214 (36—-37 nM) KC-5674 HCT116-WRN-1577-1G>C-KI-2A4 ; M v ; ' _//

but showed reduced sensitivity to HRO761 (~1.11 uM). (o672 NETLLE-WRN-F/30L-R12AS TGC BW curve TGC ) BW curve
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Impact: This endogenous WRN allele panel resolves chemotype-specific resistance mechanisms KC-0678 RKO Days After noculat

and supports backup selection, biomarker discovery, and patient-stratification strategies for WRN- KC-4313 RKO-WRN-C727S 1A1 KC-5672-HCT116-WRN-F730L KC-5674-HCT116-WRN-1577-1G>C

iInhibitor development in MSI-H cancers.oth the chemical and translational levels. KC-4314 RKO-WRN-C7275 1A2 (AT e RN SoL K G SOTA T T WRN FYSOL K A e A B A
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KC-4425 HCT116-WRN-Cr275-KI KC-5674 HCT116-WRN-1577-1G>C-KI X - S Endogenous WRN point-mutation models generated by CRISPR/Cas9 HDR reveal chemotype-specific
KC-5413 HCT116-WRN-1852F-KI KC-6116 HCT116-WRN-G729S-K| 1 . 1. . T : : 1 . : T : : resistance mechanisms and allele-dependent vulnerabilities in MSI-H colorectal cancer. Isogenic panels

in HCT116 and RKO support pharmacology studies, enabling backup compound selection, biomarker
discovery, and patient stratification for WRN inhibitor development.
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