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HIV has substantial genetic diversity:
A major obstacle to vaccine development
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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
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4 anti-HIV bnAb targets — CD4bs, V2, V3 & MPER
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Potency & breadth of each anti-HIV bnAb

New Member of the V1V2-Directed CAP256-VRC26 Lineage That o
Shows Increased Breadth and Exceptional Potency e S
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Coverage & potency of the 2 bnAb combinations

Full BP curves 2 bnAbs active at ICg, < 1pg/ml
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Potential uses & limitations of bnAbs

bnAb uses

Limitations

O K~oODbD-~
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Treatment: of multi-ARV resistant viruses
Prevention: of sexual HIV transmission
Prevention: of mother-to-child transmission
Cure: reduce size and diversity of viral reservoir
Vaccine: template pathway for active vaccination

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

Manufacturability, cost & feasibility
R CAPRISA




bnAbs - good protection in monkey challenge studies

CAP256VRC26 25 19G

Log,o VRNA (copies/ml)

Broadly neutralizing antibodies targeting the

S e ’ HIV-1 envelope V2 apex confer protection against a
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edicine clade C SHIV challenge
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AMP: Clinical evidence of a promising approach

Prespecified 1Cg, Category
and Treatment Group

<1 pg/ml
Placebo

VRCO1 pooled
1-3 ug/ml
Placebo
VRCO1 pooled
>3 ug/ml
Placebo
VRCO1 pooled

Source: Corey et al
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75.4 (45.5 to 88.9)

4.2 (-108.7 to 56.0)

3.3 (—48.0 to 36.8)

AMP trial did not
show overall
protection
against HIV
acquisition
but

75% prevention
efficacy against
HIV strains
susceptible to
VRCO1

a S A ——



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

nature

medicine

Viral variants that initiate and drive maturation of

V1V2-directed HIV-1 broadly neutralizing antibodies
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Possible vaccine strategy based on
viral variants that drove breadth

S Abigail Smith & Cynthia A Derdeyn

A pathway to HIV-1 neutralization breadth

Neutralization breadth is thought to be an important feature of an effective vaccine against HIV-1. A study in one
individual has now identified the specific viral variant that engaged the necessary antibody precursor, as well as the viral
immunotypes that drove neutralization breadth, improving understanding of how to mimic this process with a vaccine.

nature

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

Participant Participant Potent bNAbs Monkey I;hta.s?
Caprisa 256 initiated on ART isolated from efflca_lcy , I’:
enrolled CAP256 studies starts
o 1st batch
CAP256 - APRISA 012 trial

)

¥

" 38 CAP256 + VRCO7
o e w— ‘

t CtAZZI-?RI . Identification % _
este of bNAbs S Isolation of
I CAP256’s
I variants
o
| | | | | | | | | | | | | | | | I |
2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Clinic laboratory Clinic

®
! - '
. . 4 National lnsututc . G i 02 o @ 7 &7 science & innovatic .
l\ll nd . i. 1 1K o 3 science & innovation = -
s~ a1ghdl | & | Eaiionee: IR CIDRZ QRN MRE{ O ([ = & | PRISA
. "D J SANT-ETIENNE EDC TP -~ [ | e A MnvasC - FRICA RF & (T FOR THE AIDS PROGAAMINE OF RESEARCH
Rep of South Afnce :

i t—




People on Antiretroviral therapy

(millions)
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Great progress on increasing HIV treatment
but we are lagging in prevention

Number of people receiving antiretroviral

therapy: 2010-2020
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1.5 million new infections in 2020 but

target was 500,000

1.9 million in 2015

1.5 million in 2020
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Ending AIDS as a public health threat needs more
than a single solution to the many different problems

<’ ? High-risk

populations

Challenges in ]‘
AIDS pandemic

Solution 1‘
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