Targeted protein degradation reveals a cryptic NUDT5-PPAT axis
governing nucleoside analog drug efficacy
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Nucleoside analog (NA) chemotherapies exploit the nucleotide requirements of proliferating
cancer cells, yet the molecular factors determining NA efficacy remain poorly defined.
Genome-wide loss-of-function screens recently identified the Nudix hydrolase NUDT5 as a
potential enabler of thiopurine efficacy. Here, we utilize targeted protein degradation (TPD)
to identify a non-enzymatic scaffolding function of NUDT5 that governs cellular sensitivity to
NA drugs® 3. From a series of inhibitor-derived degraders, we identify DDD2 as a potent,
selective, and VHL-dependent NUDT5 PROTAC using a cell-based TPD platform that couples a
modular degradation reporter with E3 ligase engagement assays. DDD2 or RNAI targeting
NUDTS5, but not potent inhibitors, confer resistance to most NA drugs proportionally with its
depletion. Mechanistically, NUDT5 depletion locks purine metabolism into de novo synthesis
(DNPB) via loss of a functional interaction with phosphoribosyl amidotransferase (PPAT), the
committal step of the pathway. Persistent DNPB then misallocates phosphoribosyl
pyrophosphate (PRPP) to constrain salvage pathway flux. Accordingly, NUDT5-PPAT complex
formation is driven by all salvageable nucleotide precursors and NA drugs, implying this node
broadly regulates nucleotide metabolism. Our findings present a versatile framework for
mechanistic evaluation of TPD molecules in cells and establish the NUDT5-PPAT axis as a key
determinant of global NA drug responses.
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