NRS1 senses PYRM1-ribosome axis as therapeutic vulnerability in KRAS-mutant colorectal cancer
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Introduction. KRAS-mutant colorectal cancer (KRASMUT CRC) lacks effective targeted therapeutic strategies, identifying its key regulator is imperative for precision intervention. Our study revealed that pyrimidine metabolic enzyme-1 (PYRM1) is markedly upregulated in KRASMUT CRC and negatively correlates with patient survival, indicating its potential role as a pivotal regulator of the ribosome biogenesis.
Aims. To elucidate how the CXP sensor NRS1 mediates the PYRM1-ribosome axis to govern KRASMUT CRC progression and to explore its potential as a targetable vulnerability.
Methods. Functional and mechanistic studies were conducted using Ribo-seq, CXP affinity pull-down-MS, LiP-MS, SPR, and 4D label-free proteomics to map the metabolic and translational landscapes.
Results. PYRM1 inhibition depletes pyrimidine nucleotides, suppresses ribosome biogenesis, reduces translation of pro-survival mRNAs, and triggers ribosome stalling. NRS1 acts as a primary metabolic sensor that directly binds CXP, mediating this sensor-dependent regulation and suppressing KRASMUT CRC growth. This sensor-mediated axis establishes a direct link between nucleotide metabolism and translational reprogramming in KRASMUT CRC cells.
Discussion. These findings identify NRS1 as a pivotal metabolic sensor and a hallmark of metabolic reprogramming in KRASMUT CRC. Targeting this sensor-mediated axis offers a novel strategy to overcome therapeutic challenges in KRASMUT CRC.
