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Spontaneous HIV expression during ART is associated
with HIV-specific CD4 and CD8 T responses

Dubé Mathieu!, Tastet O', Sannier G'2, Brassard N', Delgado GO', Pagliuzza
Al, Prat A2, Routy JP3, Fromentin R', Chomont N2, Kaufmann DE'.24

TCRCHUM, 2Université de Montréal and 3McGill University, Montreal, QC, Canada, “CHUV and University of
Lausanne, Switzerland

December 15t 2022

CHUM

ESEARCH

www.hiv-persistence.com



Background

» There is evidence of spontaneous, leaky viral gene transcription and translation

during ART (Dornadula et al. 1999, Gunthard et al. 2011, Halvas et al. 2020, Ishizaka et al 2016, Yukl et al. 2018,
Ferdin et al. 2018, Passaes et al. 2021, Wu et al. 2021).

» HIV-specific CD4 and CD8 T cell responses persist during ART (Niessl et al. 2020, Reiss
et al. 2017,Stevenson et al. 2021)

» Anti-HIV immunity is expected to play an important role in future cure strategies
(Moysi et al. 2018, Trautmann et al. 2016)

- purging reservoirs
- exerting iImmunosurveillance
- supporting development of broadly neutralizing HIV-specific antibodies
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Gaps of knowledge

» The quantitative and qualitative features of leaky latent reservoirs are not yet
established.

» Still unclear how HIV-specific immunity can persist during ART

> |s there a connection between the leaky latent reservoir and the HIV-
specific immunity?



Single-cell RNA detection by HIV RNAflow-FISH

A. Probeset design
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Single-cell RNA detection by HIV RNAflow-FISH

A. Probeset design B. VRNA+ cells gating

Uninfected ART
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Single-cell RNA detection by HIV RNAflow-FISH

A. Probeset design B. VRNA+ cells gating

Uninfected ART
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Spontaneous VRNA expression is detectable

A. VRNA+ cells
quantification
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Spontaneous VRNA expression is detectable

A. VRNA+ cells B. Metrics comparisons
quantification
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Spontaneous VRNA expression is detectable

A. VRNA+ cells B. Metrics comparisons C. Association inducible vs leaky
quantification
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Leaky reservoirs are dominated by abortive gagRNA* cells

A. p24+ CDa* VRNA* B. Detection of leaky p24*
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Leaky reservoirs are dominated by abortive gagRNA* cells

A. p24+ CDa* VRNA* B. Detection of leaky p24*
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Leaky reservoirs are phenotypically diverse

A. UMAP representation B. Cluster heat map C. Phenotyping
CD4+ T cells Clusters total CD4  vRNA®
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Leaky reservoirs are phenotypically diverse

A. UMAP representation B. Cluster heat map C. Phenotyping
CD4+ T cells Clusters total CD4  vRNA®
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A. Signal from various AIM pairs
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Leaky reservoirs correlate with HIV-specific CD4 and CD8 T cells
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Leaky reservoirs correlate with HIV-specific CD4 and CD8 T cells
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Leaky reservoirs correlate with HIV-specific CD4 and CD8 T cells
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Leaky reservoirs correlate with HIV-specific CD4 and CD8 T cells
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Asymetric network of correlations between

Leaky reservoirs and CD4 T cell responses
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Asymetric network of correlations between

Leaky reservoirs and CD4 T cell responses
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Asymetric network of correlations between

Leaky reservoirs and CD4 T cell responses

AIM+ CD4 responses
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Asymetric network of correlations between

Leaky reservoirs and CD4 T cell responses

AIM+ CD4 responses
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COMMUNITY SUMMARY

Key questions:

« What are leaky reservoirs? Do they have a biological relevance?

Key findings:

« Leaky reservoir cells are rare in blood (25 cell/ 106 CD4), but appear detectable in most.
participants

« Leaky reservoirs preferentially reside in memory CD4 T cells, and enriched in CCR6+ cells

« VRNA+ and p24+ leaky reservoirs correlate with HIV-specific CD4 and CD8 T cell responses. They
may maintain cellular immunity against HIV during ART.

What next?
« Would this mechanism be good (improved immunosurveillance) or bad (exhaustion/dysfunction)?

Www.hiv-persistence.com
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Single-cell RNA detection by RNAflow-FISH

A. VRNA+ cells
quantification
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UMAP 2

Asymetric network of correlations between reservoirs
and immune responses
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Leaky reservoirs is dominated by abortive gagRNA+po/RNA- cells
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Leaky reservoirs are phenotypically diverse
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Leaky reservoirs are phenotypically diverse
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Leaky reservoirs are phenotypically diverse

D CCR6 CCR4 CXCR5 CXCR3 E
) - At
> £ Polarization on total CD45RA"CD4" T cells
m 150K 0
P .
< =807 <0001 0009 0083 0093
[s} . S 70
2 3 60
0 c
S 50
s
Jq=.>40
+ £ 30
< s
= e [
Ia 5 10
T
> <l C T T clJ\; T v T T
A 2L 2 £ 2 £ 2 &
g : SRR RERE
CCR6 BUV737 CCR4 BB700 CXCR5 BV750 CXCR3 BV786 £ £ £ =
CCR6 CCR4 CXCR5 CXCR3
F Ki67+ PD1 ICOS G
g HLA-DR  Ki67+ PD-1+ Icos+
S 2 60
© s 27 <0001 7 <0001 0002 1 o001
< 3 20 s 50 40
o 5 40
=z z 15 30
£ 10 30
F 10 20
k<] 20
o 5
e S 5 10 10
ol 0 0 0 0
«c 2 & g 2 % g %
>3 s fz T§ %
A < > s > g > g >
(%] o < 8 < <

o Wt ] 10 wt o

HLA-DR BUV661  Ki67+ BB660 PD1 BV711 ICOS PE-Cy7



Leaky reservoirs correlate with HIV-specific CD4 and CD8 T cells

A. Raw AIM responses B. Correlations
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Leaky reservoirs correlate with HIV-specific CD4 and CD8 T cells

A. ICS gating
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Asymetric network of correlations between reservoirs
and immune responses
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Leaky latency
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Single-cell RNA detection by RNAflow-FISH

A. Probeset design B. VRNA+ cells gating
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Spontaneous VRNA expression is detectable in most participants

A. VRNA+ cells
quantification
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Correlations with magnitude of CD8 subsets
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