
Methods Utilising our human 3-D vaginal EC model, that more
accurately recapitulates in vivo human vaginal tissue, we tested
the hypothesis that IL-36g induction in the vaginal epithelium is
microbe-dependent by testing a panel of STI microbes and
microbial products. To further investigate the induction and reg-
ulation of IL-36g , 3-D vaginal EC were treated with poly (I:C),
flagellin or FSL-1 for 24 h. Human 3-D cells were analysed by
real-time qPCR analysis. Cell pellets and culture supernatants
were also collected and analysed by IL-36g ELISA, Western blot
and cytometric bead array.
Results Following exposure to STI pathogens (herpes simplex
virus and bacterial vaginosis (BV)-associated bacteria) and spe-
cific microbial products, IL-36g expression was significantly
increased relative to untreated and Lactobacilli spp. bacteria in
the vaginal EC model. All microbial products tested significantly
(p < 0.05) induced expression of IL-36g in a dose- and TLR-
dependent manner. Treatment with IL-36g significantly (p <
0.05) induced proinflammatory cytokines and antimicrobial pep-
tides (AMP). Recombinant IL-36g treatment resulted in cytokine
and AMP production, thereby promoting inflammation in the
local microenvironment.
Conclusion We show that human 3-D vaginal EC express IL-36g
and this cytokine is elicited in a microbe-dependent manner at
this mucosal site. Furthermore, we demonstrate that IL-36g is an
important driver for epithelial activation and inflammation fol-
lowing infection with STI-related pathogens and BV-associated
bacteria, as such this novel cytokine may play an important role
in host defense in the vaginal epithelium.
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Introduction Untreated sexually transmitted infections (STIs) and
bacterial vaginosis (BV) cause genital inflammation and increased
risk of HIV infection. WHO-recommended syndromic STI and
BV management is limited as large numbers of women with
asymptomatic infections go untreated. The purpose of this study
was to evaluate genital cytokine profiles as a biomarker to iden-
tify women with asymptomatic, treatable infections.
Methods Luminex was used to measure the concentrations of 42
cytokines in cervicovaginal lavages (CVL) from 227 HIV-

uninfected women from Durban, South Africa, and nine cyto-
kines in endocervical swabs from 264 women from Bondo,
Kenya and Pretoria, South Africa. Women were screened for BV
and treatable STIs (Chlamydia trachomatis, Neisseria gonor-

rhoeae, Trichomonas vaginalis, Mycoplasma genitalium) using
microscopy and molecular assays. Nonparametric receiver oper-
ating characteristic curves and logistic regression were used to
identify cytokine profiles associated with STIs/BV.
Results In women from Durban, concomitant increased IL-1a
and IL-1b and decreased IP-10 concentrations in CVLs predicted
the presence of a treatable genital condition, correctly classifying
76% of women (sensitivity 72%, specificity 81%, PPV 86% and
NPV 64%). In a separate validation cohort of women from
Bondo and Pretoria, IL-1a, IL-1b and IP-10 concentrations in
endocervical swabs correctly classified 72% of the participants
according to STI/BV status. This approach performed substan-
tially better than clinical signs in both cohorts from Durban (sen-
sitivity 19%, specificity 92%, PPV 79% and NPV 40%) and
Pretoria and Bondo (sensitivity 29%, specificity 78%, PPV 68%,
NPV 39%).
Conclusion Across two cohorts of women residing in different
regions in sub-Saharan Africa, genital IL-1a, IL-1b and IP-10
together was the best immunological predictor of the presence
of an STI or BV. Supplementing syndromic management with
point-of-care assessment of biomarkers of genital inflammation
may improve STI/BV management for women, enabling more
effective treatment of asymptomatic infections and potentially
reducing their risk of HIV infection.
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