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Elucidation of the molecular mechanisms of organelle remodeling induced by HCMV
infection using mass spectrometry

TR RCRE EF XE

W FELHIE 202545 H 5 H~2026 45 4 5 A

THTEATFZERE RS Department of Molecular Biology, Princeton University
Princeton, NJ 08544, United States

KR IEE % Prof. Ileana M. Cristea

X5y &\ B

Viral infection induces extensive remodeling of organelles, including mitochondria, the endoplasmic
reticulum, and lysosomes, thereby creating an intracellular environment favorable for viral replication. However,
the molecular mechanisms that regulate this remodeling remain poorly understood. Previous proteomic analyses
showed that human cytomegalovirus (HCMYV) infection broadly alters the abundance of membrane contact site
(MCS) proteins and increases mitochondria—ER contacts, which may support viral growth. This study focuses on
lactylation, a recently identified lysine post-translational modification derived from lactate. Reanalysis of HCM V-
induced lactylome data revealed dynamic lactylation changes on several MCS proteins. Among them, we identified
a candidate MCS protein whose lactylation was significantly altered during infection. Functional analysis showed
that expression of a lactylation-mimic mutant increased HCMV titers compared with the wild-type protein
suggesting that this specific lactylation event promotes viral replication. Furthermore, knockdown of a candidate
lactylation-related enzyme markedly reduced lactylation at the target site. Because the target lactylation site is
located near a predicted lipid-binding region, we also examined lipid distribution and found altered lipid localization
in MCS protein knockout cells during HCMV infection. Together, these findings suggest that enzyme-mediated
lactylation of MCS protein regulates lipid distribution and organelle function to promote HCMYV replication.
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