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Background

During infection, the Human Immunodeficiency Virus
type 1 (HIV-1) uses the host cytoskeleton to traffic
across the cytoplasm to the nucleus where its genome
integrates into the host DNA. We have previously
shown that HIV retrograde transport (i.e. towards
the nucleus) results from the successive transfers from
fast microtubule-directed movement to slower actin-
mediated movement closer to the nuclear compartment,
resulting in docking at the nuclear pore [1]. However,
neither the cellular cytoplasmic component(s) nor the
viral protein(s) that interact to mediate transport have
yet been identified. Recent data show that HIV-1
uncoating does not occur immediately after cell entry
but near the nuclear membrane, suggesting that the
viral structure interacting with the cytoskeleton during
early retrograde trafficking might be the capsid.

Materials and methods

Based on this hypothesis, we carried out a yeast-two-
hybrid screen using HIV-1 monomeric capsid protein
(p24) as bait. We then characterised the identified pro-
teins for their ability to associate with assembled capsids
and their effect on infectivity, trafficking, and nuclear
import.

Results

Our yeast-two-hybrid assay identified 34 new putative
interaction partners for HIV p24, including four cytos-
keletal components. Interaction with assembled HIV
capsids was confirmed for two of the four cytoskeletal
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proteins. Their depletion using RNA interference led to
a profound reduction in HIV-1 infectivity in single cycle
infection assays, pointing to a key role in the early steps
of HIV-1 replication. Furthermore, confocal microscopy
revealed a characteristic accumulation of HIV-1 capsids
away from the nuclear membrane and an overall defect
in nuclear import.

Conclusion

This work identifies assembled HIV-1 capsid as the viral
determinant of transport to the nucleus and two cytos-
keletal proteins as new HIV capsid interaction partners
that mediate viral retrograde transport.
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