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Cryo-EM structures of human PRMT5:MEP50 complex reveal chemical basis for
designing high-specificity inhibitors
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Protein arginine methyltransferase 5 (PRMT5) has emerged as a promising oncogenic drug target.
Multiple PRMTS5 inhibitors are currently in differential stages of clinical trials for different cancer types.
So far, all inhibitors against PRMT5 share an intrinsic limitation that their inhibitory efficiency decreases
significantly in the presence of 2-methylthioadenosine (MTA). MTA is a cofactor analog of PRMT5 and
is accumulated by 5-10 folds in a major fraction of cancer cells containing mutated MTA phosphorylase
(MTAP) genes in patients. To overcome this problem, we urgently need PRMT5-specific inhibitors that
specifically inhibit its enzyme activity in the presence of MTA accumulation. In this study, we took
advantage of virtual screening to identify a pharmacophore and used it for structure-based drug design
against PMRT5. We were able to design and synthesize specific inhibitors for PRMT5 and determined
structures of PRMT5:MEP50 using single-particle cryo-electron microscopy. We tested the effect of
newly identified inhibitors on PRMT5 and found that one of them is ~5 fold higher in enzyme inhibition
in the presence of MTA than without MTA. Structural comparison of the apo and inhibitor bound PRMT5
complexes shows that binding of an inhibitor in the catalytic pocket pushes against the cofactor binding
site, leading to positive cooperativity in the binding of the inhibitor and MTA. The PRMT5-inhibitor
structure provides fresh structural insights into the design and development of better small molecule
inhibitors against PRMTS5.
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