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CONCLUSIONS
• Females produce less inflammatory cytokines

despite potential double-dose TLR7 compared

to males upon IMQ stimulation

• Females exhibit upregulated interferon-

stimulated gene expression compared to males

• TLR7-mediated interferon responses are more 

influenced by sex than by HIV controller status

• Interferon-alpha pathway activation occurs 

only in females with HIV, not in seronegative 

Females, suggesting it is a consequence of HIV 

infection.

BACKGROUND
Females have lower viral reservoirs and are more 

likely to control HIV without ART than males, though 

the underlying immunological mechanisms remain 

unclear. The X-chromosome-encoded ssRNA receptor 

TLR7, can escape X-inactivation, plays a key role in 

antiviral immunity by inducing type-I IFN release and 

pro-inflammatory cytokine production. We aim to 

investigate whether TLR7-driven immune responses 

differ between sexes in the context of HIV infection.
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Figure 1: (A) PBMCs of 191 females and 1144 males with HIV,
including 94 spontaneous HIV controllers (HIC), were stimulated
with the TLR7-agonist Imiquimod (IMQ) for 24 hours, and cytokines
were measured via ELISA. (B) For 27 females and 43 males with HIV,
including 35 HIC, and 28 HIV seronegative (SN) females and 15 SN
males PBMC bulk-RNA sequencing was performed to analyze
differentially expressed genes (DEGs). Figure created with biorender.com

Figure 2: Principal Component Analysis (PCA) plots depicting the
demographic variation in ex vivo cytokine data among PLHIV.
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Figure 3: Cytokine responses of PBMCs of males and females with HIV upon 24h IMQ stimulation.
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Figure 4: (A) DEGs of Females vs. Males with HIV and (B) of SN females vs. males upon IMQ stimulation. (C) PCA plots showing the influence of
sex and HIV controller status on gene expression after IMQ stimulation
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Figure 5: (A) Pathway analysis of DEGs in females vs. Males
with HIV and (B) in seronegative females vs. males using the
HALLMARK gene sets.
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•Reduced Inflammatory Cytokine Production in Females
•Sex-Driven Interferon Response

•HIV-Specific IFN-α Pathway Activation
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1. PBMCs of females with HIV produce less IL-1β and IL-1RA compared to males with HIV upon TLR7 stimulation

3. Activation of IFNα pathways upon TLR7 
stimulation is specific to females with HIV
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Sex-based immune response differences should be 

considered in developing TLR7-agonist-based therapies 

against HIV
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