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Respiratory syncytial virus (RSV) is the major respiratory pathogen of infants and children worldwide, with no effective
treatment or vaccine available. Within all paramyxoviruses, cytoplasmic matrix protein (M) plays a key role in assembly of
new virions. Intriguingly, M localizes to the nucleus of infected cells early in infection where it inhibits host cell transcription,
thus promoting viral transcription and pathogenesis. Nuclei of RSV-infected cells are deficient in transcription correlating with
M nuclear localization and recombinant M is able to bind to DNA, RNA and inhibit in vitro transcription. Using in vitro and
transfected cell systems, we have shown that M localizes in the nucleus through recognition of its nuclear localization signal
(residues 155-172) by the importin B1 nuclear transporter. M’s ability to shuttle to the cytoplasm is through the action of the
nuclear export receptor Crml largely via a nuclear export signal within residues 196-210. M’s nucleocytoplasmic transport is
regulated, at least in part, by CK2 phosphorylation at two positions, S95 and T205; mutation of both residues to alanine results
in a loss of regulated nuclear transport. That nucleocytoplasmic trafficking of M is critical to RSV infection is indicated by the
fact that recombinant RSV with M mutated to either block nuclear entry or nuclear export is replication-deficient compared with
wild-type virus.
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