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HIV-1 Gag-protease driven 
replication capacity impacts 
cellular inflammation and 
glucose uptake of T cells.
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SUPPORTING 
COMPANY LOGOS

Fig 1 Study hypothesis.

HIV virus replication capacity (RC) is a significant determinant
of the rate of HIV/AIDS disease progression and in chronic HIV
infection, higher virus RC is associated with higher viral loads.
In contrast, the genetic bottleneck during heterosexual
transmission may favour viruses with either low or high RC.
Understanding the underlying mechanisms of spread of
viruses with variable RCs may inform novel anti-HIV
interventions. We hypothesized that viruses that differ in RC
will display differences in the capacity for cell-to-cell
transmission or the abilities to modulate metabolism and
induce inflammation (Fig. 1).

1. Introduction

Fig 2 Schematic descriptions of the study (a) groups, (b) objectives and (c) methods.

2. Study Design and Methods
Study participants were randomly selected from previously characterized Sinikithemba (n=17) and BC HOMER
(n=12) chronic HIV Infection cohorts in South Africa and British Colombia respectively (a). Sample availability and a
classification of the replicative capacity (RC) of the infecting viruses in the upper or lower 25th percentile, were the
criteria for inclusion into the study(1,2).

6. Conclusions
• Subtype C recombinant viruses have lower replicative capacities (RC) than subtype B

viruses.

• Low RC subtype C virus variants displayed a unique cytokine signature compared to

high RC subtype C and all subtype B viruses.

• TNF-𝝰, IL-8, PDGF-bb and IL-7, among other sets of cytokines discriminate infections

propagated by low RC subtype C viruses from other viruses tested.

• The RC of the infecting virus also correlates with the efficiency of cell-to-cell virus

spread and glucose uptake in infected cells.

• HIV-infection impacts fatty acid uptake regardless of virus RC.

• These data have implications for understanding the mechanisms underlying

differential clinical outcomes by viruses with variable RCs.
Fig 5 HIV-1 Gag-protease mediated replication capacities (RCs) correlates with the glucose uptake and not with fatty 
acid uptake measurements in in vitro infected jurkat T cells. 

3. Results
i. Chimeric HIV-1 viruses of subtype B have overall
higher replicative capacities than subtype C viruses

Fig 3 Gag-protease sequences phylogeny and Gag protease mediated replication 
capacities for HIV-1 subtypes B and C recombinant viruses. 

(a) The phylogeny of gag-protease isolates were as expected
from infecting subtype and clustered with either subtype B or C
reference sequences.
(b) Subtype B viruses have higher RCs than subtype C
viruses.

ii. Subtype C low RC viruses have a unique cytokine signature and lower cell-to cell spread ability 

Fig 4 HIV-1 Gag-protease mediated replication capacities (RCs) impacts cytokine production by in vitro infected GXR reporter T cell lines. 
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Objective 1
• Test the ability of 

low RC versus 
high RC chimeric 
viruses, 
encoding 
patient-derived 
HIV-1 Gag-
protease of 
subtypes B and 
C, to induce pro 
inflammatory 
cytokines in T 
cell lines.

Objective 2
• Interrogate the 

efficiency of cell-
to-cell versus 
cell-free spread 
of low or high 
RC viruses' 
infections.

Objective 3
• Measure the 

potential for 
glucose and fatty 
acid uptake (by 
receptor 
expression as 
surrogate) in 
cells infected by 
low versus high 
RC viruses. 

iii. HIV-1 Gag-protease mediated RC impacts glucose metabolism of infected 
T cells

(a) Principal component analysis (PCA) of the association
between secreted cytokines and the RCs or subtypes of
infecting viruses.
(b) Signature cytokines and soluble mediators of low RC
subtype C infections.
(c) HIV-1 Gag-protease mediated replicative capacity (RC)
correlates with the ability for cell-to-cell spread, measured as
infection percentages in target jurkat T cells.
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(a) Correlation of glucose uptake and the RC of infecting viruses.  
(b) – (c) Representative flow cytometry plot and aggregate data measuring fatty acid uptake 
in infected (p24 positive) and bystander uninfected cells (p24 negative) cells.
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