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ABSTRACT

Uncoating is an essential step in the viral replication cycle. Little is known
about the mechanism and requirement of HIV uncoating. Using an in vitro uncoating
model, this study demonstrated that the uncoating of HIV-1 was efficiently induced by
lysate from activated CD4+ lymphocytes, while quiescent CD4+ lymphocyte lysate
was unable to uncoat HIV-1 core. The uncoating activity was associated with an
induction of in vitro reverse transcription of the viral genome. Serine-to-alanine
mutation at each residue of the three major phosphorylation sites of HIV-1 capsid
protein could significantly reduce the uncoating activity. Core stability of the mutants
was lower than that of the wild-type virus so that the lack of efficient uncoating of
each mutant could not be due to an increase in capsid physical stability. Serine-to-
aspartic acid mutation to mimic the negative charge of phosphor-serine could not
restore either uncoating activity or infectivity. Suppression of virion-associated
catalytic subunit of cAMP-dependent protein kinase (C-PKA) activity could slightly
lower the uncoating activity. Taken together, these results suggested a requirement of
cellular activation-dependent factors and capsid protein phosphorylation for HIV-1
uncoating.
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