A tandem bispecific neutralizing antibody protects intrarectal HIV-1 acquisition in an advanced humanized mouse model
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Abstract
Intrarectal HIV-1 infection represents a predominant route of HIV-1 transmission among men who have sex with men (MSM) in developed countries. We recently developed a tandem bispecifc anti-HIV-1 antibody (BiIA-SG), which was able to eliminate HIV-1 infection in NOD.Cg-PrkdcscidIl2rgtm1Wjl/SzJ (NSG) mice transplanted with human PBMCs (NSG-huPBL mice), Currently, the in vivo efficacies of bispecific antibodies as preventative interventions for mucosal HIV-1 transmission have not yet been evaluated.

In the present study, we sought to investigate the protective effects of BiIA-SG on intrarectal HIV-1 transmission in an advanced NSG mouse model transplanted with human CD34+ stem cells (NSG-huCD34 mice). We found that human T cells were distributed in the intestinal mucosa of NSG-huCD34 mice and reported for the first time that NSG-huCD34 mice were susceptible to intrarectal HIV-1 transmission. The establishment of systemic HIV-1 infection was confirmed by the wide distribution of HIV-1-infected cells and severe depletion of human CD4+ T cells inside multiple tissues of NSG-huCD34 mice. Lastly, we used BiIA-SG as a preventative intervention for intrarectal HIV-1 infection and found that BiIA-SG was able to protect NSG-huCD34 from HIV-1 acquisition. Our data provide important clinical insights for the use of bispecific anti-HIV-1 antibodies for intrarectal HIV-1 prevention. 
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