Sex Differences in the Immune Response to Chronic Periodontitis

John Huang!, Amy Tsai3, Ina Stelzer*, Dorien Feyaerts*, William Choi’, David Vang?, Edward Ganio#, Dyani Gaudillieres, Brice Gaudilliere4, Xiaoyuan Han?

! Arthur A. Dugoni School of Dentistry and 2Biomedical Sciences, University of the Pacific, San Francisco, CA, United States, 94103,
3School of Medicine, University of California, Davis, Davis, CA, United States, 95616,
4Anesthesia, SSurgery, and %Pediatrics, Stanford University, Stanford, CA, United States, 94305

ABSTRACT METHODS RESULTS

Introduction: Chronic Periodontitis (ChP) is an inflammatory condition that results from oral dysbiosis and host A, Patient recruitment and sample collection Systemic Immune Dysfunction in ChP
immune dysfunction. Epidemiologic evidence has shown that men are more susceptible to ChP than women. Despite
gender differences in behavior and socioeconomic status influencing oral health, the biological sex-associated n=6 Baseline
immunological mechanisms underlying the pathogenesis of ChP are unclear. The objective of this study is to identify p=167x10%
sex differences in the immune responses to chronic periodontitis. 3 ¢ -1
. . . . . Control = 3
Methods: We used a high-parameter mass cytometry immunoassay to perform an in-depth single-cell proteomic 8 2 =
analysis of the peripheral blood immune responses in 14 ChP patients (6 males and 8 females) and 14 healthy control n=6 % -
subjects (6 males and 8 females). Preliminary analysis was performed on 1) male vs. female in the control group, 2) ;ﬁ -
male vs. female in the ChP group, 3) control vs. ChP in males, 4) control vs. ChP in females. Over 520 immune features % 2
representing the relative distribution of innate and adaptive immune cell subsets as well as their endogenous or Chp n=8 = —
stimulated intracellular functional responses to Porphyromonas gingivalis-derived lipopolysaccharide (LPS), TNF-a, Comtrol o
IFN-a, and a cocktail of IL-2, -4, and -6, and GM-CSF were studied. Mass Cytometry (Gaudilliere, D.K. J. of Dental Research 2019) (n=14) (n=14)
Results: We found 16 features in control subjects and 7 in ChP patients that were significantly different between males Figure 3. Systemic immune dysfunction in ChP. The ¢sEN identified immune signaling features that differentiate samples from
and females. Specifically, endogenous phosphorylated P38, a component of the MyD88 pathway, in neutrophils was patients with ChP and those from controls at baseline. Each node is colored by model coefficient. Red and blue indicate features
higher in femal d les in health | subi hich . ith iously described | elevated and decreased in samples from patients at baseline, respectively. Node size is proportional to the P value of the difference
igher in females compared to males in healthy control subjects, which was consistent with previously described sexual between patient and control samples (Wilcoxon rank sum test). (Right panel) For each of the 28 patients, a unique model value
dimorphism in the innate immune responses. The analysis also revealed exaggerated proinflammatory response to LPS from the csEN is represented as a z score in the box plot showing that the model significantly differentiates the patients with ChP
in circulating neutrophils and monocytes from male patients with ChP, but not female patients with ChP, se;::sc)hf;%r;\xe controls (n = 14). Values are presented as median, interquartile range, and range. (Gaudilliere, D.K. J. of Dental
Conclusion: Our preliminary findings demonstrate the possibility of a sex-specific immune dysfunction associated with
ChP that can be detected in the systemic circulation. Future studies in a larger cohort are needed to validate our results. Heatmap of All Immune Features and Samples
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susceptibility of males and females to ° associated with ChP . We found 16 features in control
infectious diseases, as well as the outcome of cpiib N1 CbIs Ybi72 1B Dyl6d 0 . o * o subjects and 7 in ChP patients that were significantly
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< Although there are sex differences in immune were significantly different between males and females (Figure 5). ONC US ON
responses, how do the differences affect the Host Immune response « The analysis also revealed exaggerated proinflammatory response to P . et
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Introduction: Chronic Periodontitis (ChP) is an inflammatory condition that
results from oral dysbiosis and host immune dysfunction. Epidemiologic
evidence has shown that men are more susceptible to ChP than women.
Despite gender differences in behavior and socioeconomic status
influencing oral health, the biological sex-associated immunological
mechanisms underlying the pathogenesis of ChP are unclear. The objectiv
of this study is to identify sex differences in the immune responses to
chronic periodontitis.
Methods: We used a high-parameter mass cytometry immunoassay to
perform an in-depth single-cell proteomic analysis of the peripheral blood
immune responses in 14 ChP patients (6 males and 8 females) and 14
healthy control subjects (6 males and 8 females). Preliminary analysis was
performed on 1) male vs. female in the control group, 2) male vs. female in
the ChP group, 3) control vs. ChP in males, 4) control vs. ChP in females.
Over 520 immune features representing the relative distribution of innate
and adaptive immune cell subsets as well as their endogenous or
stimulated intracellular functional responses to Porphyromonas
gingivalis-derived lipopolysaccharide (LPS), TNF-+, IFN-+, and a cocktail ¢
IL-2, -4, and -6, and GM-CSF were studied.
Results: We found 16 features in control subjects and 7 in ChP patients
that were significantly different between males and females. Specifically,
endogenous phosphorylated P38, a component of the MyD88 pathway, in
neutrophils was higher in females compared to males in healthy control
subjects, which was consistent with previously described sexual
dimorphism in the innate immune responses. The analysis also revealed
exaggerated proinflammatory response to LPS in circulating neutrophils
and monocytes from male patients with ChP, but not female patients with
ChP.
Conclusion: Our preliminary findings demonstrate the possibility of a
sex-specific immune dysfunction associated with ChP that can be detectec
in the systemic circulation. Future studies in a larger cohort are needed
to validate our results.
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