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Visualization of HIV reservoir: an 

imaging perspective



1. Microenvironment varies among different
i) tissues (even LNs)
ii) areas within the same tissue

2. In situ effector (CTLs, NKs) mechanims are also
different between areas/tissues

HIV reservoir microenvironment

HIV silence / re-activation: 
Intrinsic vs microenvironment factors
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Lymph Nodes: a major HIV reservoir anatomical site



TFH cells hold actively transcribed and latent virus

TFH gene signature  correlated to viral load 

Aid M et al, Frontiers Immunology, 2018
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Follicular CD8 T cells as a component of viral reservoir microenvironment

Viremic HIV+HIV-

IgD 
CD20
CD8
p24



RNA Scope: ACH2 (PMA)

RNA Flow Cytometry: ACH2 (PMA)
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SIV infected LN

Detection of the virus: RNAscope

Ferrando-Martinez F et al, J Clin Invest. 2018 May 1;128(5)
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Moysi E et al, Front Immunol. 2021 Jun 9;12:683396

Lymph Nodes: enumerating actively transcribed virus (virions / cells)



Dias J et al, J Clin Invest. 2021, Sep 1;131(17)

Lymph Nodes: enumerating actively transcribed virus (virions / cells)



Combining mRNA and protein detection for the identification of HIV/SIV infected cells at tissue level
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Cy1: PD1, CD4, 
GATA3
Cy2: TIGIT
Cy3: CD3, CCR4

Development of ‘big’ imaging panels for characterization of CD4 T cells and surrounding environment 

Constructing imaging panels allowing for the in depth characterization of:

CD4 T cells,

CD8 T cells and

innate immunity cells



Image J

Connecting in situ Phenotype with cell morphological characteristics (especially for innate immune cells in the 

HIV reservoir microenvironment) 



Development of ‘big’ imaging panels for characterization of CD4 T cells and surrounding environment 

Focus 1: comprehensive characterization of CD4 T cells

Focus 2: aiming the surrounding cells

Sizun Jiang et al, Immunity 2022 Jun 14;55(6)

Combined protein and nucleic acid imaging reveals
virus-dependent B cell and macrophage
immunosuppression of tissue microenvironments



Viral reservoir microenvironment

Novel molecules / pathways

Non-hypothesis driven discoveries
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In situ lipidome / metabolite / protein profiling using MALDI-TOFF Imaging



Neoplastic cellsMacrophages

In situ tissue transcriptomic profiling
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Protein multiplex imaging
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Innate immunity
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HIV reservoir imaging
(RNA/DNA scope)

In situ 
transcriptomic

analysis

In situ Proteomics
(small proteins) 
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Area – no single cell
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Experimental Approach
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