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Figure 226-3

The replication cycle of HIV. See text for description. (Adapted from AS Fauci: Nature 384:529, 1996.)
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and cleavage. The viral particle is formed by the assembly of HIV
proteins, enzymes, and genomic RNA at the plasma membrane of
the cells. Budding of the progeny virion through the lipid bilayer of
the host cell membrane is the point at which the core acquires its
external envelope and where the host restriction factor tetherin can
inhibit the release of budding particles (Fig. 226-3). Tetherin is an
interferon (IFN)-induced type II transmembrane protein that interferes

CD4+ T cell

with virion detachment, although the HIV accessory protein Vpu
counteracts the effect through direct interactions with tetherin.
During or soon after budding, the virally encoded protease catalyzes
the cleavage of the gag-pol precursor to yield the mature virion.
Progression through the virus replication cycle is profoundly influenced by a variety of viral regulatory gene products. Likewise, each
point in the replication cycle of HIV is a real or potential target for
therapeutic intervention. Thus far, the reverse
transcriptase, protease, and integrase enzymes
as well as the process of virus–target cell binding
and fusion have proved clinically to be susceptible to pharmacologic disruption.
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Figure 226-4 Binding and fusion of HIV-1 with its target cell. HIV-1 binds to its target
cell via the CD4 molecule, leading to a conformational change in the gp120 molecule
that allows it to bind to the co-receptor CCR5 (for R5-using viruses). The virus then firmly
attaches to the host cell membrane in a coiled-spring fashion via the newly exposed
gp41 molecule. Virus-cell fusion occurs as the transitional intermediate of gp41 undergoes further changes to form a hairpin structure that draws the two membranes into
close proximity (see text for details). (Adapted from D Montefiori, JP Moore: Science 283:336,
1999; with permission.)
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HIV GENOME
Figure 226-5 illustrates schematically the arrangement of the HIV genome. Like other retroviruses,
HIV-1 has genes that encode the structural proteins
of the virus: gag encodes the proteins that form
the core of the virion (including p24 antigen);
pol encodes the enzymes responsible for protease
processing of viral proteins, reverse transcription,
and integration; and env encodes the envelope glycoproteins. However, HIV-1 is more complex than
other retroviruses, particularly those of the nonprimate group, in that it also contains at least six other
genes (tat, rev, nef, vif, vpr, and vpu), which code for
proteins involved in the modification of the host
cell to enhance virus growth and the regulation of
viral gene expression. Several of these proteins are
thought to play a role in the pathogenesis of HIV
disease; their various functions are listed in Fig.
226-5. Flanking these genes are the long terminal
repeats (LTRs), which contain regulatory elements
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