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Methods

• The PULSE clinical trial recruited 68 Australian men living with HIV who underwent three consecutive analytical treatment 
interruptions (ATIs)1. 

• Seven PULSE participants exhibited transient HIV virological control during either the second and/or third ATI1.
• CD8 T-cells are critical components of the anti-viral response during HIV infection2, however the role of CD8 T-cells in transient 

HIV control after consecutive ATIs is unknow. 
• Here, we used samples from the PULSE study to investigate the transcriptome and T-cell receptor (TCR) repertoire of CD8 T-

cells during three consecutive ATIs in transient HIV controllers (TCs) and non-controllers (NCs).
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• A highly inflammatory CD8 T-cell cluster (cluster #3) is more prominent in TCs compared to NCs 

• HIV-specific CD8 T-cells are more cytotoxic in ATI-3 compared to other ATIs in TCs

• The TCR repertoire of HIV-specific CD8 T-cells is less diverse after ATI-3 compared to ATI-1 in TCs

A Figure 1: A) UMAP plot of RNAseq data. B) 
Quantification of clusters in TCs and NCs. C) A 
published gene set containing genes 
upregulated upon antigen exposure was termed 
the  “Virus-specific CD8 Activation Module”. The 
median module score is shown as a UMAP and 
heatmap. D) Top 10 upregulated pathways for 
Cluster 3 after Gene Set Enrichment Analysis 
(GSEA). n = 4  TCs, n = 4 NCs

Figure 2: A) FA dimension 
reduction plots with pseudotime 
values. B) FA plots with 
pseudotime, split by TCs and NCs. 
C) Quantification of trajectories in 
TCs and NCs. n = 4  TCs, n = 4 NCs

• Transient virological control is associated with a more activated and differentiated phenotype, and a more targeted TCR 
repertoire. This CD8 T-cell phenotype in TCs can inform future studies into novel CD8 T-cell immunotherapies
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• CD8 T-cells are more differentiated in TCs compared to NCs, shown by pseudotime analysis
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Figure 3: A) Schematic of how HIV-specific CD8 T-
cells were identified. B)  UMAP plots of HIV-specific 
CD8  T-cells in TCs. C) GSEA and gene expression 
analysis of cytotoxicity-associated genes in TCs 
across ATI 1-3. n = 3 TCs, n = 1 NC
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Figure 4: A) Chao1 Diversity Index of the TCR repertoire 
in TCs. B) Shannon diversity index of the TCR repertoire 
in TCs. C) Normalised Entropy diversity index of the TCR 
repertoire in TCs. ). n = 3 TCs, n = 1 NC
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Pseudotime analysis uses gene expression data to 
order cells along a trajectory from less 
differentiated cells to more differentiated cells. 
Higher pseudotime values are associated with a 
more differentiated phenotype. Our analysis 
identified three distinct trajectories (Traj-1 to Traj-3), 
with Traj-3 having the highest pseudotime values, 
thus consisting of the most differentiated cells. 
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The TCR repertoire of HIV-specific CD8 T-cells is less diverse and more targeted in ATI-3 in TCs compared to ATI-1.

More differentiated CD8 T-cells are more activated in TCs compared to NCs across three consecutive ATIs. 
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