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Loss of the deubiquitinase USPQ7 sensitises KRAS-mutant pancreatic cancer organoids to MEK inhibition
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Abstract
Pancreatic ductal adenocarcinoma responds poorly to MEK inhibition despite near-universal KRAS activation. In a CRISPR screen of KRAS-mutant patient-derived organoids, we identified the deubiquitinase USPQ7 as a determinant of trametinib tolerance. USPQ7 loss reduced viability under trametinib by 62% relative to control (p = 0.003) and lowered the half-maximal inhibitory concentration eightfold, nominating USPQ7 as a co-target in KRAS-driven pancreatic cancer.
Introduction
Oncogenic KRAS drives most pancreatic ductal adenocarcinomas, yet MEK inhibitors alone produce only transient responses in patients [1, 2]. Adaptive reactivation of ERK signalling has been linked to altered protein turnover [3], but the deubiquitinases responsible remain largely uncharacterised in organoid models.
Methods
Patient-derived PDO-K12 organoids (KRAS G12D) were transduced with non-targeting or USPQ7-targeting sgRNAs and exposed to trametinib (10 nM) or vehicle for 72 h. Viability was measured with CellTiter-Glo and analysed in GraphPad Prism 10.
Results
Trametinib (10 nM) reduced control organoid viability to 71% of vehicle, whereas USPQ7-deficient organoids fell to 27% (Figure 1A; p = 0.003, n = 3). USPQ7 loss shifted the trametinib IC50 from 24 nM to 3 nM, an 8-fold sensitisation (Figure 1B), without affecting untreated growth.
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Figure 1. USPQ7 loss sensitises organoids to MEK inhibition. (A) PDO-K12 viability after 72 h of vehicle or trametinib (10 nM); bars show mean ± s.d., dots the 3 biological replicates. (B) Trametinib dose–response with four-parameter logistic curves (mean ± s.d., n = 3; IC50 24 versus 3 nM).
Discussion
Our data identify USPQ7 as a modifier of MEK-inhibitor tolerance in KRAS-mutant pancreatic organoids. Whether pharmacological USPQ7 inhibition reproduces this sensitisation in vivo remains to be tested.
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