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Nef promotes evasion of human immunodeficiency
virus type 1-infected cells from the
CTLA-4-mediated inhibition of T-cell activation
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CTLA-4 = a negative regulator of T-cell receptor-mediated CD4™ T-call activation and function.
Upregulaton of CTLA-4 dunng human immunodeficiency virus type 1 (HIV-1) infection on
actvated T cells, particularly on HIV-specific CO4™* T calls, corralates with immune dysfunction
and disease progression. As HIV-1 infects and replicates in actvated CO4™ T cells, we
imvestigated mechanisms by whech HIV-1 modulates CTLA-4 expression to establsh productive
viral mfecton in these cells. Here, we demonstrate that HIV-1 infection in activated CD4™ T cells
was followed by Nef-medated downregulation of CTLA-4. Ths was associated with a decreased
T-cell activation threshold and signdficant resistance 1o CTLA-4 triggering. In ine with these in
witro resulls, quantibication of pro-viral HIV DNA from treatment-naive HIV-infected subjects
demonstrated a preferantial nfection of memory CD4+CTLA-4* T cells, thus dentdying CTLA-4
as a boomarker for HIV-infected cells in vivo. As transcriptionally actwe HIV-1 and Nef expression
in vive were previously shown 1o take place mainly n the CD3*CD4"CD8™ [double-negative
(DN)] calls, we furthar quantified HIV DNA in the CTLA-4* and CTLA-4™ subpopulations of thess
cells. Our results showed that DN T celis ackang CTLA-4 expression were enriched in HIV DNA
compared with DN CTLA-4% cells. Together, these results suggested that HIV-1 preferentsal
infection of CD4*CTLA-4™ T cells in vivo was followed by Nef-mediated concomitant
downregulation of both CD4 and CTLA-4 upon transition to productive nfection. This also
haghlights the propenstty of HIV-1 1o evade restrction of the key negative immune regulator CTLA-
4 on cell actvabion and vral replication, and therefore contnbutes to the overall HIV-1
pathogenesis.
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