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Identifying distinct miRNA patterns in EVs from HIV-infected individuals enhances our understanding
of mechanisms for HIV pathogenesis. These findings can enhance treatment strategies and improve the
quality of life for HIV-infected individuals by managing HIV-related inflammation.

We have identified distinct patterns of immunoregulatory miRNA in
extracellular vesicles from HIV-infected individuals which may aid to advance our knowledge on HIV
pathogenesis and the related chronic inflammation. We successfully developed an invitro model that
demonstrated the effects of EV derived miRNAs in cytokine secretion from THP-1 derived microphages.
Additionally, we showed that some of the immunoregulatory microRNA levels in EVs were significantly
associated with plasma inflammatory markers. These miRNAs could serve as non-invasive biomarkers
for HIV status and progression, opening potential for targeting specific miRNAs to control
inflammation in HIV patients. The next steps include studying other cell lines to confirm miRNA
impact across different environments, validating miRNA roles in cytokine secretion with functional
studies and clinical samples, investigating how miRNAs modulate cytokine expression for deeper
insights and therapy.

Infection and Immunity

MiRNA HIV related inflammation



MicroRNAs (miRNAs) are highly conserved small, single-stranded, noncoding RNA molecules
that control gene expression by targeting mRNAs for degradation or translational
repression. They can be secreted into extracellular fluids within lipid membrane-
enclosed vesicles or complexed with proteins, serving as a means of cell-to-cell
communication. Dysregulated circulating miRNAs have been associated with various
pathological conditions, including cancers, cardiovascular diseases, and neurological
diseases. In HIV infection, despite only a small fraction of CD4+ cells being infected,
abnormalities and pathological changes are observed in uninfected immune cells and
other tissues, leading to immune system dysfunction, chronic inflammation, and organ
pathologies. Intercellular and inter-tissue communication mediated by miRNAs delivered

by extracellular vesicles may contribute to the systemic nature of HIV disease.

The aim of this study was to comprehensively analyze the role of dysregulated
extracellular vesicle-delivered miRNAs in immune dysfunction and chronic inflammation
during HIV infection. Specifically, we sought to identify distinct miRNA patterns in
extracellular vesicles from HIV-infected individuals, investigate their effects on
cytokine secretion, and explore their potential as non-invasive biomarkers for HIV
status and progression.

Plasma samples were obtained from a cohort of adult HIV-infected and uninfected
individuals in Tanzania. Only patients without symptoms of acute bacterial, parasite,

or viral infections during sample collection were included in this project.

miRNA Analysis and Associations with plasma inflammatory markers

Using RT PCR targeting over 20 immunoregulatory miRNA Extracted from EVs, we identified
distinct patterns of immunoregulatory miRNAs in EVs from HIV-infected individuals. We
demonstrated significant associations between the levels of certain miRNAs in EVs and
plasma inflammatory markers. These findings suggest that specific miRNAs could serve

as non-invasive biomarkers for HIV status and progression.
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Figure 1 Relative expression of Immunoregulatory miRNAs from plasma EV. Of the selected
20mi RNAs, differential expression levels of miR-20a-5p, miR-142-3p, miR-144-3p, miR-
146a-5p and miR-16-5p were observed between HIV Infected and uninfected group.

50 =0.0056
40 L ]
30
20 L ]
10
° e o °
2 =
- L ]
0.4
02 ° L
L]
L]
& 0o
0.0 008 010 2 4 6 8 10 00 01 02 03 04 05 1 2
mR9.5p miR-108-5p
5x10° RT023 R™03
° P0.069 pe0.015
4x10 504 °
3n10° 404
2x10° 304 °
20 ... ° . °
10
"8 e o 8°
= s
° 4 ® .o
i e e .0..
o 2 o o
L ] L ]
L 1 L] .
@
0 T T 0
00 61 02 03 04 05 2 4 ¢ 3 W 0.00 0.01 0.02 003004005 02 04 06
miR-16-5p MR-145-5p

R™0.37
p*0.0019

10

08

Figure 2; Correlation of inflammatory biomarkers and EV miRNA levels. A number of EV
miRNA showed a moderate, but statistically significant association with plasma cytokine

levels in virally suppressed patients.
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Figure 3; Distinct cluster of patients based on plasma cytokine levels (IL6 and IL10)
in virally suppressed patients showed that miR-146a-5p was highly expressed in low
cytokine cluster (cluster a) compared to high cytokine cluster (cluster B).



Cytokine Expression Studies
We assessed cytokine production in response to EVs from HIV-infected patients. We

successfully developed an in vitro model to investigate the effects of extracellular
vesicle (EV)-derived miRNAs on cytokine secretion from THP-1 derived macrophages. This
model allowed us to simulate and analyze the interactions between EV-derived miRNAs
and immune cells, providing insights into their role in HIV pathogenesis and related

chronic inflammation.
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Figure 4. Impact on EVs on expression of cytokines in THP-1 delivered microphage. A) Invitro approach for
cytokine expression analysis b) Effect of pooled extracellular vesicles from HIV + and HIV — patients on

cytokine secretion in THP-1 macrophages
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