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An overview of anti-HIV bnAbs



HIV has substantial genetic diversity: 
A major obstacle to vaccine development

Source: Hemelaar. Trends Mol Med. 2012

HIV infection usually 
leads to strain-

specific Abs 

In rare instances, 
individuals develop 

bnAbs that can 
neutralise many 

strains

bnAbs from specific 
germlines and steps 

in Ab maturation



4 anti-HIV bnAb targets – CD4bs, V2, V3 & MPER

Source: Sok and Burton, Nature Immunology 2018; 19(11):1179-88

Side view Top view

V2 apex V3 glycan

CD4 
binding site

MPER



Potency & breadth of each anti-HIV bnAb

Neutralization by bNAbs directed to diverse epitopes



Coverage & potency of the 2 bnAb combinations

Source: Wagh et al., PLoS Pathogens 2016
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a  =  CD4bs Ab:   VRC07-523.LS   
b  =  V2g Ab:        CAP256-VRC26.25
c  =  V3g Ab:        10-1074V
d  =  MPER Ab:    10E8

ad
cd

acbd
ab bc

CD4bs V2gV3g MPER
a bc dVRC07-523.LS CAP256-VRC26.2510-1074V 10E8

2 bnAbs active at IC80 < 1μg/ml 2 bnAbs active at IC80 < 5μg/mlFull BP curves

BH model BH + deviation 
bd

bnAbs

Predicted IC80 (μg/ml) Predicted IC80 (μg/ml) Predicted IC80 (μg/ml)

C
um

ul
at

iv
e 

C
ov

er
ag

e

ad
cd

acbd
ab bc

CD4bs V2gV3g MPER
a bc dVRC07-523.LS CAP256-VRC26.2510-1074V 10E8

2 bnAbs active at IC80 < 1μg/ml 2 bnAbs active at IC80 < 5μg/mlFull BP curves

BH model BH + deviation 
bd

bnAbs

Predicted IC80 (μg/ml) Predicted IC80 (μg/ml) Predicted IC80 (μg/ml)

C
um

ul
at

iv
e 

C
ov

er
ag

e

CAP256.VRC26.25 + VRC07-523

CAP256.VRC26.25 + VRC07-523

CAP256.VRC26.25 + 10-107V



Potential uses & limitations of bnAbs
1. Treatment: of multi-ARV resistant viruses
2. Prevention: of sexual HIV transmission
3. Prevention: of mother-to-child transmission
4. Cure: reduce size and diversity of viral reservoir
5. Vaccine: template pathway for active vaccination

1. Large doses by injection & durability (? >6 months)
2. Can lead to auto-antibodies to the bnAb
3. Viral escape by resistant strains :–

need bnAb combinations or bi-specific Abs
4. Manufacturability, cost & feasibility

bnAb uses

Limitations
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Plasma viral loads in rhesus macaques pretreated with different doses of the 
bnAbs PGDM1400 and CAP256-VRC26.25 and challenged with SHIV325c. 
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CAP256-VRC26.25 IgG

bnAbs - good protection in monkey challenge studies



AMP: Clinical evidence of a promising approach

AMP trial did not 
show overall 

protection 
against HIV 
acquisition

but
75% prevention 
efficacy against 

HIV strains 
susceptible to 

VRC01

Source: Corey et al., NEJM 2021;384:1003-14



Big hope in bnAbs – can they provide a pathway 
to neutralization breadth ie. roadmap for vaccines

169K
166R 

34-wk bNAb-
initiating Env 

Prime 

Rationally verified Env variants 

166K 169I 169T 169Q 169R 

Boost 1 Boost 2 
(Cocktail ) 

Boost 3 

UCA engagement                                     Neutralization breadth 

Possible vaccine strategy based on 
viral variants that drove breadth



bnAb time from lab to clinic: e.g. 15 years for CAP256

2004 2006 2008 2010 2012 2014 2016 2018 2020 2022

Clinic Clinic

Monkey 
efficacy 
studies

CAP256
tested HIV+

Participant
initiated on ART

Participant 
Caprisa 256 
enrolled

Identification 
of bNAbs

Potent bNAbs
isolated from 

CAP256

CAPRISA 012 trial 
CAP256 + VRC07
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Phase 
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starts

Isolation of 
CAP256’s 
variants 

laboratory



Great progress on increasing HIV treatment

Number of people receiving antiretroviral 
therapy: 2010–2020

Source: UNAIDS reports

1.5 million new infections in 2020 but 
target was 500,000

0

1

2

3

4

1990 1995 2000 2005 2010 2015 2020 2025 2030N
ew

 H
IV

 in
fe

ct
io

ns
 a

m
on

g 
ad

ul
ts

 (1
5+

)

500,000 (2020 target)

1.5 million in 2020

1.9 million in 2015

but we are lagging in prevention

7.5
9.1

10.9
12.9

15
17.1

19.5
21.7

24.5 25.4
27.4

0

5

10

15

20

25

30

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Pe
op

le
 o

n 
A

nt
ire

tr
ov

ira
l t

he
ra

py
 

(m
ill

io
ns

)

Year



Ending AIDS as a public health threat needs more 
than a single solution to the many different problems

Challenges in 
AIDS pandemic

ARVs

Solution

HIV Prevention 
Toolbox

HIV Prevention 
Toolbox

Provider-
    initiated
       long-acting
           PrEP

High-risk 
young 
populations


