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ldentification and characterization of the HIV
reservolr

» The therapeutic implications of identifying specific HIV
reservoir(s) are tremendous because it may influence the
design of interventional therapies targeting the elimination the
HIV reservoir



To identify marker(s) to specifically target HIV-1 infected
cells using immunotherapy
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ldentification of HIV reservoirs

Central Memory Chomont et al., Nat Med 2009
CD2 Iglesias-Ussel et al., J Virol 2013

PD-1, Lag-3, TIGIT Fromentin et al., Plos Pathog. 2016
CD32 Descours et al., Nature 2017
CCR6 Gosselin et al., AIDS 2017
CTLA-4 (SIV) McGarry et al., Immunity 2017
CD30 Hogan et al., Plos Pathog 2018

CXCR3 Banga et al., Frontiers in Immunol. 2018



Lymphoid organs are the primary anatomical compartments
for HIV replication and spreading

Adapted from Pantaleo et al., Nature 1993



In germinal centers a new CD4 T-cell subset was discovered
and named follicular helper T (Tfh) cells

Adapted form Schaerli et al., Journal of Experimental Medicine 2000



Tth and CXCR5PD-1* CD4 T-cell populations support active HIV
replication and production in viremic HIV-1 infected individuals
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Adapted from Perreau et al., Journal of Experimental Medicine 2013



Productive SIV infection in Tth cells within B cell
follicles of elite controller macaques

Chronically SIV-infected progressor macaque Elite controller macaque

Adapted from Fukazawa et al., Nature Medicine 2015



LN PD-1*/Tfh cells are enriched in cells containing
replication competent virus
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LN PD-1* CD4 T cells contribute the most to the total pool
of cells containing replication competent virus
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Levels of HIV Replication in LN PD-1*/Tfh cells negatively correlate
with the duration of treatment of ART treated aviremic subjects

HIV-1 RNA P24
108 1023 .
107 ] | | ; A
DN; r=-0.5342; P=0.071 = DN; r=-0.3708; P=0.1480

'—g 108 CXCR5; r=-0.8142; P=0.0018 £ j GCXCRH5; r=-0.7173; P=0.0062
5 3 1 PD1: r=-0.9015: P<0.0001 2 PD1; r=-0.8498; P=0.0007
@ T c 1014
= 5 - 3
g '3 O 5 18
Q ]
<z "7 A i) O
= 2 - . a - l
o 10 E| . & o
— 3 10 ~ERN] - . llllllllllllllllllllllllllllllllllllllll
= 102.! . . . 3 ] l
T 3 = e B 0 B B

m‘a Q A o @ I

100 1 | T | | 101 | | | 1

0 50 100 150 200 0 50 100 150 200
Duration of ART (months) Duration of ART (months)

@ oN A cxcrs [l rp1

Banga et al. Nature Medicine 2016



Increased levels of HIV cell associated RNA in LN PD-1*/Tfh cells of
ART Treated Aviremic Patients

Levels of Cell associated unspliced
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Active transcription occurs preferentially within PD-1+/Tfh cells
likely because of their greater state of activation
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» Indicating that B-cell follicles might be anatomical sanctuaries for active and persistent

transcription in both HIV/SIV infected individuals
Banga et al. Nature Medicine 2016



|IC signhaling may contribute to maintain HIV-1 latency
in HIV-1 infected memory CD4 T cells
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Hypothesis: IC/IC-L interactions may be reduced In
LN microenvironment
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IC molecule expression on blood and LN CD4 T-cell
populations

Treated aviremic HIV-infected individual #137

Gated on LN CD3*CD4*CD45RA"- cells
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Banga et al. Plos Pathogens 2019



|IC molecule expression on blood and LN CD4 T-cell
populations

Treated aviremic HIV-infected individual #137
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IC/IC-L interaction modulates TCR signaling of LN

PD1+/Tfth cells

HIV treated #137
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|C/IC-L Interaction modulates HIV
transcription/production from LN PD1+/Tfth cells
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IC-ligand expression on blood and LN cell populations
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|IC-Ls are predominantly expressed on LN myeloid
CD1ch DCs
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IC-Ls are primarily expressed on LN myeloid CD1cM
DCs

Treated aviremic HIV-infected individual
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LN myeloid CD1c" DCs harbor markers of migratory

DCs
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Gated on Lineage'HLA-DR* cells
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ART treatment initiation induces substantial changes In
IC/IC-L expression
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LN migratory DCs expressing IC-Ls modulate HIV
transcription/production

LN migratory DCs —
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Evaluation of anti-PD-1 MADbs efficiency to reactivate HIV-1
from latency
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Adapted from Banga et al., JVI 2015



Anti-PD1 MAb Pembrolizumab reactivates HIV replication
In vVitro
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»The RUPM frequency induced by anti-PD-1 MAbs corresponded to about
21% of the one induced by anti-CD3/anti-CD28 MAbs



Conclusions

»LN PD-1*/Tfh Cells are enriched in inducible replication competent
HIV In treated aviremic HIV-infected subjects

»LN PD-1+/Tfh cells serve as the major source for active and
persistent virus transcription after ART

»LN migratory DCs modulate HIV transcription / production in vitro
through PD-1/PD-L interactions

»LN migratory DCs may more efficiently restrict HIV-1 transcription
In the extra-follicular areas

»Anti-PD-1 monoclonal antibody Pembrolizumab can efficiently
reverse HIV-1 latency in vitro and may therefore represent an ideal
LRA
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