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Models for cell-cell HIV-1 spread
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The virological synapse
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HIV transmission and dissemination
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 A novel cell-cell inhibition assay

HIV-1 transmission may take place by cell-free or 
cell-cell viral spread

Cell-cell spread may be more rapid and efficient than 
cell free virus

Cell-cell spread may be more resistant than cell free 
spread to interference by inhibitors

Aims:  
¥ to develop a quantitative cell-cell infection assay
¥ to use this assay to characterise cell-cell inhibition by 
  neutralizing antibodies



 qPCR-based HIV provirus
detection

R5 HIV-1 spread between cells monitored by qPCR using 
pol (late) primers

Effector cell = Jurkat/CCR5 or primary CD4 T infected with Bal 
Target cell = A301/CCR5 or A201/CCR5 or primary CD4 T

Mix effector/target cells at 1:1 ratio for 0, 1, 3, 6, 12 hours
with our without inhibitors

Pol copies expressed relative to ! -actin standard

Cell-cell compared to cell-free virus spread



R5 HIV-1 cell-cell spread requires CD4 
and is more efficient than cell-free spread

Jkt Tat/R5 BaL
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Anti-receptor antibodies inhibit 
cell-cell spread

Jkt Tat.R5 BaL-infected + A301.R5:
Anitbodies against Target Cell Surface Receptors
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Jkt Tat.R5 BaL-infected + A301.R5:
Antibodies against HIV-1 Env
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Anti-Env neutralising antibodies 
(10! g/ml) inhibit cell-cell spread



Cell-cell contact is essential for 
efficient primary T cell-cell spread

Jkt Tat.R5 BaL-infected + A301.R5:
Anitbodies against Target Cell Surface Receptors
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Bal-infected Jurkat/CCR5
added to activated CD4+ 
T cells (1:5), with or without
transwell or shaking

19-fold

5-fold

3-fold

11-fold

1.5-fold

Shaking T cell
culture: 
Sourisseau et al
JVI 81: 1000 (2006)

DAY 8 PI



 Conclusions

R5 HIV-1 can spread between T cells via a virological synapse that
requires Env-receptor interactions

Cell-cell spread of HIV-1 may be involved during transmission and
early dissemination

Pol DNA can be detected in target cells within 6 hours of coculture,
making this a very rapid, single cycle assay

Neutralizing antibodies can interfere with T cell-T cell spread, but is
this process as efficient as neutralization of cell-free virus?


