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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 immunosurveillance

- supporting development of broadly neutralizing HIV-specific antibodies 

Background
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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

 Is there a connection between the leaky latent reservoir and the HIV-
specific immunity?
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Single-cell RNA detection by HIV RNAflow-FISH
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Single-cell RNA detection by HIV RNAflow-FISH
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A. vRNA+ cells 

quantification
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A. vRNA+ cells 

quantification

B. Metrics comparisons 

Tot
al

 D
N

A 
in

t.D
N

A
In

du
ci

bl
e

Le
ak

yE
v
e
n
ts

 p
e
r 

1
0

6
C

D
4

+
T

 c
e
lls

4

21x

25/106

72/106

v
R

N
A

+
 /

1
0

6
 C

D
4

+
 T

 c
e

ll
s

0.015 0.002

<0.001

3x

Spontaneous vRNA expression is detectable



A. vRNA+ cells 

quantification

B. Metrics comparisons C. Association inducible vs leaky
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Leaky reservoirs are dominated by abortive gagRNA+ cells
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Leaky reservoirs correlate with HIV-specific CD4 and CD8 T cells
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CD4 CD8
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C. Net AIM responses

D. Correlations

Pol >0.999

Env 0.034 0.029

Nef >0.999 >0.999 >0.999

Total 0.011 0.014 <0.001 <0.001

Pol >0.999

Env >0.999 >0.999

Nef >0.999 >0.999 >0.999

Total 0.011 <0.001 <0.001 <0.001

Gag Pol Env Nef total

0.01

0.1

1

10

Gag Pol Env Nef total

0.01

0.1

1

10

Integrated DNA

Inducible (total vRNA+)

Leaky (total vRNA+)

8

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



CD4 CD8

C. Net AIM responses

Pol >0.999

Env 0.034 0.029

Nef >0.999 >0.999 >0.999

Total 0.011 0.014 <0.001 <0.001

Pol >0.999

Env >0.999 >0.999

Nef >0.999 >0.999 >0.999

Total 0.011 <0.001 <0.001 <0.001

Gag Pol Env Nef total

0.01

0.1

1

10

Gag Pol Env Nef total

0.01

0.1

1

10

8

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

D. Correlations

Inducible (total vRNA+)

Leaky (total vRNA+)

Integrated DNA



Asymetric network of correlations between 

Leaky reservoirs and CD4 T cell responses
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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)? 

C O M M U N I T Y  S U M M A R Y
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Leaky reservoirs are phenotypically diverse
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Leaky latency
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Single-cell RNA detection by RNAflow-FISH
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Spontaneous vRNA expression is detectable in most participants
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Correlations with magnitude of CD8 subsets 
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