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Four HIV-1 Prevention Opportunities
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The time to act is short !
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Exposure: 30-60 mins

DC-T cell transfer 1-4 hours
(virological synapse)

Localized infection: 16-72 hours

Dissemination to draining LN: 24-72 hours
(virological synapse)

Induction of memory responses: 3-5 days

Mucosal vaccination strategies may be required to
maintain local protective immune responses



What Is Required of A

Successful HIV-1 Vaccine?
Key Requirements:

A long-lived broadly neutralizing antibodies

A high levels of central and effector memory T

cells

A present at the time of exposure,

A rapidly boosted by mucosal infection,

A augmented

Oy Innate responses

A able to rapic

ly eliminate infection before

Immune escape



What have we learnt aboutHIV transmission?
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The Transmitted Virus

A 80% of HIV infected subjects are infected with
a single virion/single quasispecies

A 20% are infected with a few HIV quasispecies

A Validated in clade B, clade C and SIVmac251
mucosal transmission

A The balance between infection and protection
at mucosal surfaces my be small

PNAS 105: 7522-7, 2008 and others
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How does the virus jump the wall?
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HIV and jumping the wall

Understanding the stochastic nature of mucosal infect

A HIV enters superficial layers of squamous epithelium
A But is impeded by the presence of mucus and antibody

A HIV can reach Langerhans cells by diffusion and most likely
CD4 T cells in inflammation

A Cell free and cell associated virus can efficiently gain entry
through micretrauma and ulceration

A HIV may cross columnar epithelium by transcytosis

How can the Immune responses interdict with these eve



Early restriction may restrict or
contain infection

[

Buying time for adaptive immunity to expand and react



Restricting mucosal replication
Understanding the stochastic nature of mucosal infec

A Viral tissue half life (virus, infected cells)
A Target cell density

I Efficient broadcasting
A Target cell restriction

I Activation status, cellular restriction factors

A Mucosal innate immunity
I Soluble innate factors (SLPI, elafin, defensins, interferons VIRIP €
I Tregs, NK, NKT, endocytosis, phagocytosis etc
I Induction of recruitment factors (role of pDCs?).

Can restriction be improved a state it prevents infection or delay
spread long enough for clearance by adaptive immunity?



Learning from Acute HIV -1 Infection

Virus Concentration in Extracellular Fluid
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Virus Concentration in Extracellular Fluid
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Can cellular responses control
infection?
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Study of viral escape to inform cellular epitope design



What did we learn from the Step trial?

A Not to be too hasty in ju
A Under st and t-dpecifidimmumeitg t o f
A Reevaluate the <ealle$ponse es

Adow many epitopes are required to be effective?

As there a definable set that can prevent escape

Anhat functional characteristics are most important

ACan they be induce/maintained at mucosal sites of exposure
AMow to define fienougho and

ANext generation epitope design

- bioinformatics, consensus, mosaics etc
Arocus on mucosal responses

- where, when, how much



Virus Concentration in Extracellular Fluid

Learning from naturally occurring
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neutralizing antibodies
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Broadly neutralizing antibodies T uncommonly made?
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Now perhaps not so uncommon?



Learning from neutralizing antibodies
generated in natural HIV infection

A Up to 25% of infected subjects found to have broadly
neutralizing antibodies a year or more after infection

A 1% (elite controllers) have potent activity against a
majority of strains

A Cross reactive antibodies arise over years i maturation
of response

A Maturation likely to focus on less immunogenic, more
conserved regions of env

A Induction of responses to such regions could provide
potent protection



Using Nabs to generate potent vaccines

|dentify broadly Mefine targete@pitopes
neutralizing serum Metermine development and maintenance

Generate broadly Adigh throughput mAb generation
neutralizing mAbs AConfirm neutralization and viral epitopes

Structure based Mefine structural basis for neutralization
design Mesign vaccines to present desired epitopes

Antibody induction Adentify immunological conditions to induce

studies optimal neutralizing antibody responses
Optimization of Metermine No of epitopes required
Immunization Mefine levels of Nabs required for protection

fStrategies for induction and maintenance

Stamatatos et al Nature Med 2009, 15, 866



Focusing responses to mucosal surfaces

Adjuvants, iImmunization strategies, maintenance of responses

Lower levels of neutralizing antibodies may be needed to
provide protection against low risk mucosal challenge
Hessell AJ et al Nat Med 2009



