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OBJECTIVE: To develop a luciferase-based assay that quantifies cell-to-cell fusion for the purpose of distinguishing immune responses that inhibit the spread of HIV through cell-to-cell fusion from immune responses that inhibit infection by neutralizing free virus.

METHODS: A luciferase-based assay was developed using freshly-donated PBMCs infected with HIV-1, that were allowed to coincubate with 1G5 cells, a clonal cell line derived from Jurkat cells and tranfected with a luciferase gene driven by an HIV-1 long terminal repeat (HIV-LTR). Upon HIV-induced cell fusion, Tat from the infected PBMC induces LTR-regulated expression of the luciferase reporter gene in the 1G5 cell. Luciferase expression after 24 hours coincubation is quanitified with a luminescence reader. To compare the different means of inhibition of HIV transmission between cells, two types of luciferase-based assays were developed: one where antibody was tested for cell fusion inhibition ability only, and one where antibody was tested for virus neutralization ability only. (Eight) pairs of syncytium-inducing (SI) HIV-1 virus strains of various subtypes and antibody or sera were selected to study differences in fusion inhibition/neutralizing activity. Antibodies or sera used came from a variety of sources, including positive pooled patient sera, sera from patients on highly active antiretroviral therapy (HAART), and an experimental anti-host cell monoclonal antibody.
RESULTS: The two luciferase-based assays applied to various antibody sources showed that one antibody was able to neutralize free virus but not able to inhibit cell-to-cell fusion; another antibody was able to inhibit cell-to-cell fusion but not neutralize free virus; three antibodies were incapable of either inhibiting cell fusion or neutralizing their respective viruses; and one antibody was able to inhibit both means of viral transmission.

CONCLUSIONS: We have taken an established reported cell line (1G5)3 and developed a more clinically relevant assay by using PBMCs and variety of virus isolates where it was previously used only with laboratory-adapted cell lines and viruses. We have also demonstrated the difference in virus-inhibiting activities of various antibodies and confirmed that neutralization and fusion inhibition are in fact distinct characteristics. This assay has demonstrated the usefulness of a cell-to-cell fusion assay in differentiating virus-inhibiting activities of various antibodies, which warrants further development for and use in vaccine research and other antibody studies.

