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Abstract: Ebola virus (EBOV) glycoprotein (GP) is a class I fusion protein whose maturation is
dependent on furin-mediated processing. EBOV-GP is heavily glycosylated, with glycans
constituting ~50% of its molecular mass. Compared with 15 N-linked glycosylation sites, EBOV-GP1
has ~80 potential O-linked glycosylation sites in the mucin-like domain (MLD), suggesting that O-
linked glycans are dominated. The membrane-associated RING-CH (MARCH) family consists of 11
members that are RING-finger ubiquitin E3 ligases. Recently, human MARCH1, MARCH2, and
MARCHS were reported to inhibit HIV-1 replication by targeting its Env. Here, we show that
human MARCHS also inhibits EBOV replication by blocking GP incorporation into virions via
downregulating its cell surface expression. To understand how the downregulation occurs, we
investigated EBOV-GP subcellular localization, processing, glycosylation, and intracellular
trafficking in the presence of human MARCHS. We find that MARCHS interacts with GP and retains
GP in the Golgi. MARCHS also interacts with the homoB domain of furin that blocks its convertase
activity. In consequence, MARCHS blocks GP processing in an MLD-independent manner.
Consistently, MARCHS also blocks the O-linked, but not the N-linked glycosylation of GP.
Importantly, in the presence of MARCHS, the shedding of GP1 but not the secreted GP (sGP) is
blocked, suggesting that MARCHS targets the GP1 C-terminal region. The MARCHS activity is
extended to its orthologs from Bos taurus and mice, and its paralogs MARCH1 and MARCH2. In
addition, MARCHS inhibits the processing of two other class I fusion proteins, including HIV-1 Env
and IAV HA, and it triggers the degradation of the class III fusion protein VSV-G. We conclude that
MARCHS exerts a very broad and conserved antiviral activity by inhibiting the maturation of class
I fusion proteins, which blocks their secretion to the cell surface and incorporation into virions. It
should also target class III fusion proteins by triggering their degradation.
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