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Uncovering a Cellular Mechanism That Enhances mRNA
Vaccines

TENTS proteins are cytoplasmic non-canonical poly(A) polymerases that selectively re-adenylate
MRNASs encoding proteins targeted to the endoplasmic reticulum, thereby enhancing their stability
and translation. Our previous studies demonstrated an evolutionarily conserved role for several
TENTS proteins in regulating innate immunity mediated by macrophages, as well as humoral
immune responses mediated by B cells.

In our recent study (Nature, 2025), we uncovered a molecular mechanism by which TENT5A
modulates the stability and translational efficiency of mRNA therapeutics, with direct implications
for immune efficacy.

Following intramuscular delivery of mRNA therapeutics, we observed preferential uptake by
antigen-presenting macrophages, where stabilization through re-adenylation occurs. This process
results in increased antigen expression and elevated IgG antibody levels.

These findings reveal a previously unrecognized spatial dimension of post-transcriptional
regulation, providing important insights into both fundamental RNA biology and the design of next-
generation mMRNA-based therapeutics.



