Inhibitory mechanism of synthetic humates in HIV-1 infection.
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OBJECTIVE: Polymeric phenolic compounds with structures similar to those of natural humates have been
described as efficient inhibitors of HIV-1. They block the infectivity of the HIV-1 virion and virus-induced syn-
cytium formation at nanomolar conc. with a selectivity index of about 1000. We have studied the mechanism
of inhibition at the molecular and cellular level. METHODS: Metabolically labelled gp120 and virus were pre-
pared in H9/HIV-1 cell cultures. Binding of humate to gp120 was detected by affinity chromatography of
gp120 on humate-sepharose. Binding of virus to the receptor was studied with radiolabelled virus to several
cell lines. Inhibition of cell fusion was determined in virus-free cocultures of HeLa/CD4 cells with uninfected,
env protein expressing CL-4 cells (V. Bosch et al. in press). The influence of the inhibitor on proteolytic
cleavage of the gp120 V-3 loop, observed after binding of soluble CD4 to highly purified virus (Werner et al.
in press), was evaluated by immunoblotting. RESULTS: Gp120 specifically bound to and was eluted from
humate-sepharose, allowing enrichment of gp120 from culture fluids. However, humate did not prevent bind-
ing of gp120 to soluble CD4. Attachment of virus to CD4-positive cells was only partially inhibited by humate,
but humate prevented the cleavage of virion gp120 in the V-3-loop, that is normally observed after binding to
the receptor protein. Furthermore, humate completely blocked the HIV env protein-induced cell fusion in our
virus-free system. CONCLUSION: Our experiments support the hypothesis, that humate blocks the infectiv-
ity of HIV by attachment to gp120. Since this interaction does not prevent binding of gp120 to CD4, the in-
hibitor most probably interferes with a step in the fusion reaction, that occurs after binding of virus to the
receptor.
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