
Metabolic reprogramming of immune cells in HIV 

infection and treatment

Introduction Methods of data analysis

• Immune cells undergo metabolic reprogramming, altering their energy 

production in response to HIV infection1.

• During acute HIV infection, CD4+ T cells increase glycolysis to fuel viral 

replication and defense, but prolonged activation leads to immune 

exhaustion, contributing to AIDS progression2.

• The details of metabolic dynamics and metabolite-mediated 

communication of Immune Cells during HIV Infection (UT) and after 

receiving antiretroviral therapy (ART) remains unknown.

• In this study we deciphered Metabolic pathway dynamics of different 

Immune Cells by comparing UT and ART with seronegative controls 

(SN). Additionally, we investigated the alteration of metabolite-mediated 

cell-cell communications in HIV Infection.

Results
Integration of single-cell data identifies major immune cell 

composition

Figure 2. scRNA-seq analysis of human PBMC from 3 SN 

(seronegative), 6 UT (untreated) patients, and 3 ART 

(antiretroviral therapy), identifies distinct cell types. (Image 

created by the finalist using R, 2024)
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Figure 3. Identification of subpopulations of T and NK cells of PBMC 

and dynamic of their metabolism pathways between SN, UT and ART. 

(Image created by the finalist using R, 2024)

Monocytes and DC reprogramed their metabolic pathway in 

response to HIV infection
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Figure 4. Identification of subpopulations of Monocytes and DC 

cells of PBMC and dynamic of their Metabolism Pathways between 

SN, UT and ART. (Image created by the finalist using R, 2024)

Metabolic pathways were reprogramed in B and plasma cell in response to HIV infection
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Figure 5. Identification of subpopulations of T and NK cells of PBMC and dynamic of their metabolism 

pathways between SN, UT and ART. (Image created by the finalist using R, 2024).
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Figure 6. Identification of metabolite-based cell-cell communications of immune cell from PBMC on SN, UT 

and ART. (Image created by the finalist using R, 2024)  

Gene expression of predicted top 10 representative metabolites and sensors across all sub 

immune cell types in SN, UT and ART
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Figure 7. Violin plots of the abundance of top 10 representative metabolites (A, B and C) and sensors (D, E 

and F) across cell types in SN, UT and ART, respectively. Color bar shows Metabolite abundance(blue) and 

sensor abundance (red). (Image created by the finalist using R, 2024)

Image created by the 

finalist using Lucid 
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Figure 1. Workflow of 

data analysis

Conclusions

• Metabolic pathways, including energy production and utilization, lipid metabolism, amino 

acid metabolism, glycosylation and glycan biosynthesis, and oxidative stress and 

antioxidant defense, are reprogrammed in different immune cells.

• In untreated HIV patients, the predicted cell-cell communication network reveals a highly 

interconnected metabolic communication system, with monocytes, CD4+ and CD8+ T cells, 

and B cells serving as prominent hubs of interaction. 

• The analysis highlights the intricate metabolic interplay between monocytes and other 

immune cells, reflecting their central role in orchestrating immune responses through 

metabolite exchange. These insights may open avenues for therapeutic interventions, 

targeting metabolic pathways to enhance immune function or inhibit pathogen survival.
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