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A B S T R A C T

3BNC117, which was discovered in 2011, is a broadly neutralizing antibody (bNAb) and specifically neutralizes
the human immunodeficiency virus type-1 (HIV-1) by targeting the CD4-binding site. This is the first compre-
hensive review that focuses on the role of 3BNC117 in the prevention of HIV-1 and acquired immune deficiency
syndrome (AIDS). Briefly, 3BNC117 neutralizes many HIV/SHIV strains in vitro, blocks HIV-1 acquisition in
animal models via a pre-exposure prophylaxis, alleviates HIV-1-associated viremia via a post-exposure ther-
apeutic effect, prevents the establishment of latent HIV-1 reservoirs, and induces both humoral and cellular anti-
HIV immune responses in vivo. The outcomes of Phase I and Phase IIa clinical trials in 2015 and 2016 showed the
safety, tolerability, and therapeutic efficacy of 3BNC117 in HIV-1-infected human individuals. Nevertheless,
anti-3BNC117 antibodies and HIV-1 strains resistant to 3BNC117 pose clinical challenges to immunotherapy
with 3BNC117, so potential strategies for optimizing the potency of 3BNC117 are suggested here. Predictably,
HIV-1 prevention and AIDS treatment will benefit from combinational immunotherapies with 3BNC117 and
other pharmaceuticals (bNAbs, antiretroviral medicines, viral inducers, etc.) in the near future.

1. Introduction

Human immunodeficiency virus type-1 (HIV-1) and acquired im-
mune deficiency syndrome (AIDS) threaten human health throughout
the world [1–3]. Over the past few years, the pathogenic mechanisms of
HIV-1 have been comprehensively studied, and the life quality of HIV-
1-infected individuals has been improved significantly [4–8]. However,
novel anti-HIV pharmaceuticals are still emergently needed in order to
prevent HIV-1 infection and AIDS development more efficiently.

Previously, one traditional anti-HIV strategy was to inhibit key
molecules that play a crucial role in the life cycle of HIV-1 [9–12]. In
recent years, immunotherapy with specific antibodies has attracted
more and more scientific attention [13–15], and novel broadly neu-
tralizing antibodies (bNAbs) have contributed to a lot of anti-HIV
strategies [16–21]. Particularly, 3BNC117 is a bNAb that targets the
CD4 binding site of HIV-1, and it neutralizes HIV-1 potently both in vitro
and in vivo without causing obvious side effects [22–25]. In recent two
years, many noteworthy advancements (as shown in Table 1) in the
anti-HIV effects of 3BNC117 have been revealed, which brings a new
hope for the treatment of HIV-1 infection.

In brief, this work summarizes the multiple anti-HIV roles of
3BNC117 in cells, mice, rhesus monkeys and human volunteers, high-
lights the therapeutic potential of 3BNC117 to clear HIV-1, elucidates
the major clinical challenges to 3BNC117-based immunotherapy, and
predicts optimization of 3BNC117 potency in the future.

2. Advancements in the anti-HIV role of 3BNC117 since its
discovery in 2011

Due to technical advancements in single-B-cell-based production of
monoclonal antibody, several bNAbs that specifically neutralize HIV-1
strains were found recently [22,23,26–28]. As reported by Science in
2011, Scheid et al. identified 576 antibodies from four HIV-infected
individuals who produce bNAbs against the CD4-binding site of HIV-1
[22]. Among, 3BNC117, which was derived from the B-cell clone RU01,
showed a high affinity to the YU2-gp140 trimer and had the most po-
tent HIV-neutralizing activity [22]. In the following five years, more
studies investigated the anti-HIV activity of 3BNC117 step by step, and
the most important findings were briefly summarized in Table 1. As a
matter of fact, these ground-breaking advancements strengthen the
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