













































































Immune response to HIV-1 infection

During the acute phase of infection, HIV-1 replicates to high levels and elicits a
robust immune response. The innate immune response provides the first line of defense
against HIV-1 infection. HIV-1 RNA activates toll-like receptors present on dendritic
cells (DC), resulting in the production of cytokines such as interferon alpha, interleukin-
12, tumor necrosis factor alpha, and interleukin-6, which then serve to activate the
immune system [77]. DCs provide an initial line of defense against HIV-1, however,
DCs are also a target cell for HIV infection and their numbers are markedly reduced
during the acute phase of infection [78, 79]. In addition, DCs can capture HIV-1 and
transmit the virus to nearby CD4 T cells thereby initiating productive HIV-1 infection in

CD4™T cells [80, 81].

The appearance of HIV-specific CD8'T cells is an early adaptive immune
response to HIV infection [56, 57, 82]. During the initial viremia, the HIV-specific
CDS8'T cells expand to make up approximately 10% of all circulating T cells. It is this
initial CD8™T cell response that likely reduces the viral load during acute infection [82].
The humoral immune response to HIV infection is also significant and virtually all HIV-1
neutralizing antibodies are specific for the viral envelope glycoprotein spikes which are
composed of a surface attachment glycoprotein (gp120) and a membrane spanning
glycoprotein (gp41), both of which are discussed in greater detail in the following
sections. The exact timing and potency of the antibody response varies greatly among
HIV-1 infected individuals [83-85]. The majority of the first neutralizing antibodies to

appear are directed against the variable loops present on the surface of gp120 subunit of
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