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Early events during acute HIV infection
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‘ Viral reservoirs & replication
‘ Inflammation & immune activation



Models of protection against HIV/SIV pathogenesis

Control of HIV
infection

HIV controllers (HIC)
~0.5% of HIV+ individuals, cART naive
infected for >5 years

Post treatment controllers
(PTC): Visconti cohort (5-15%
of early treated HIV+ individuals)



Non stimulated CD8 T cells from HIC have strong

HIV (cytotoxic) suppressive capacity
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e HIV-specific CD8+ T cells from LTNP exhibit
greater upregulation of cytotoxic mediators
— Migueles, et al. Immunity 2008

e HIV-specific CD8 T cells from Elite
Controllers Rapidly Upregulate Perforin
— Hersperger, et al. PLoS Pathogens 2010



Strong CD8+ T cell capacity to suppress HIV-1 is

usually absent in PHI
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50 patients in PHI (median 35 days p.i.)
Median drop of -0.94 log HIV-1 RNA copies/ml within 7 days Lecuroux et al PLoS One, 2013



The higher HIV-suppressive capacity of CD8+ T-cells from HIC

is likely related to intrinsic characteristics of their cells
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High functional avidity—Aimeida, et al. JEM 2007

MHC and TCR plasticity—Ladell et al Inmunity 2013; Chen et al Nat Immunol 2012; Pereyra et al
Science 2010; Bailey et al JEM 2006



CD8+ T cell mediated HIV suppression is associated to a

peculiar activation phenotype (DR+CD38-)
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Circulating mDC from HIC: non inflammatory profile
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MDDC from HIC: resistant to infection but highly efficient in

capture of viral particles
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Hamimi et al, unpublished



Role of mDC from HIC in the priming of CD8+ T cells

mDC reduced HIV-1-susceptibility >  Preserved mDC functions?

_ Efficient induction of CD8+ T
cell responses despite low
antigen levels?

Enhanced HIV capture
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Non-inflammatory transcriptional profile — Low inflammatory context...



CD8+T cell responses wane over time in some HICs

while maintaining perfect control of infection
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CONCLUSIONS

* A robust efficient CD8+ T cell response is likely important for
establishing natural control of infection, but this effector response
may be no longer required (contraction) once control at particular
low levels has been achieved.

* Controllers are characterized by a very early control and extremely
low reservoirs

Additional innate mechanisms of control?



Intrinsic cell resistance may contribute to limit the

size of HIV reservoir in HIC

CD4+ T cells and macrophages from HIC have reduced susceptibility
to HIV-1 infection
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See also Chen et al JCI 2011, Buzon et al JVI 2011; Graf et al PLoS Path 2011



Phenotypic and functional features of NK cell activation

suggest a role of NK cells in viral control in HIC
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The correlation with CD8+ T cell suppressive capacity may underlie

cooperation between innate and adaptive immunity in viral control.
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Early treatment initiation allows long-term virological

remission in some patients

14 patients (ANRS VISCONTI study)

3 years on therapy, then stop and since then:

> 9 years of viral control without treatment

Therapy started within 10 weeks following infection

Unlike natural controllers, PTC

Control in PTC is independent
Have rather unfavorable MHC

of strong CD8 T cell responses
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HIC vs PTC

HIV controllers (HIC)

Asymptomatic primary infection: low
viral loads and high CD4 T cell counts in
PHI

80% HIC carry one protective HLA-class |
allele

Generally strong HIV-specific T cell
responses Wwith strong capacity to
eliminate infected cells

Abnormal high levels of T cell activation

Estimated frequency: 0.5% of HIV

infected patients

Post-Treatment Controllers (PTC)

Symptomatic primary infection: high
viral loads and low CD4 T cell counts in
PHI

57% PTC carry one HLA-class | allele
associated with high viral loads

Generally very weak HIV-specific T cell
responses with poor capacity to
eliminate infected cells

Low levels of T cell activation

Estimated frequency: 5-15% of HIV
infected patients interrupting a >12
months-length treatment initiated in
primary infection




Long-term control of infection

Innate responses (NK/pDC)

‘ Reduced dynamics of viral replication

Preserve immune function
Limit viral reservoirs

Cell restri

Low dose infection
Early treatment

Optimal T cell response

Progressor

Plasma Viral load

Natural or induced Controller

Time

Pancino and Saez-Cirion. Immunological Reviews. 2013



Models of protection against HIV/SIV pathogenesis

<

Control of abnormal Non pathogenic SIV
> infection

Immune activation African Green Monkeys (AGM)




How AGMs control immune activation ?
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High plasma viremia | v | v
LN viral load | - v
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Weak and transient inflammation during acute SIVagm

infection including lower levels of IFN-a
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OBJECTIVES

=>» Are the differences observed in IFN-a production
involved in the attenuated immune activation ?

e What will happen if we increase the IFN-a levels
during the acute infection ?

=» Assess if innate immune cells (NK) are involve in
the control mechanism in AGMs



Robust induction of early cytokines in AGM/SIVagm infection

IL-15 (pg/ml)
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How AGMs resolve the IFN-l associated

inflammation?
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Objectives plasma IFN-a (IU/ml)
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Follow-up of disease progression markers

Blood CD4 T cell count
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Does high IFN-a dose in acute SIVagm infection have an

impact on ISG levels or innate immune cells ?
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Strong activation and proliferation of NK cells

during acute SIVagm infection
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Is NK cytotoxic activity responsible for the control of SIVagm

replication in lymph node?




Conclusions

=> Only early cytokines are strongly induced. The control
of IA in AGM seems to be triggered earlier than
previously considered

=>»AGM are still able to control immune activation in the

presence of high levels of IFN-a during acute infection

=2 NK cells are activated early on



BASIC ” TRANSLATIONAL — CLINICAL - CLINICAL
RESEARCH RESEARCH RESEARCH CARE

— 3

» How hosts control HIV
replication in the absence of
therapy?

» What are the mechanisms
that contribute to the

establishment and g
maintenance of latent
infection, including the > Develop assays to measure
persistent HIV infection and ©®

respective role of ongoing
viral  replication  and/or

HIV
CURE

to detect latently infected

homeostatic proliferation? c‘ells | |
>| What are the tissue aln d > Develop strategies to stop the '
] . inflammation which fuels new > Develop and test therapeutic
f:elllullar reservoirs of HIV in target cells and weakens the agents or immunological
individuals on long-term host defenses strategies to safely eliminate HIV
SR l | 1 | latent infection or control R o =
viral reservoirs in animal emission

> Develop and test strategies to -~
> |\What are the origins  of enhance the capacity of the
immune  activation and host immune response to
inflammation in the presence control active viral replication
of antiretroviral therapy and
their consequences for HIV
persistence?

models and in individuals on
antiretroviral therapy

“Towards an Cure”

A combined and
integrated scientific
strategy....

Saez-Cirion A, Jacquelin B, Barré-Sinoussi F, Miiller-Trutwin M. |
Philos Trans R Soc Lond B Biol Sci. 2014 May 12 | T
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