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Epigenetic upregulation of B1-syntrophin correlates with rhinitis symptoms in the Environmental Exposure Unit (EEU)
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Background
The role for epigenetics in mediating allergic rhinitis is not well understood. We examined baseline differences in DNA methylation in those with
grass-induced allergic rhinitis and changes incited by grass pollen exposure in the Environmental Exposure Unit (EEU). We sought to investigate

epigenetic changes that mediate the allergic response in lymphocyte-enriched peripheral blood mononuclear cells.

Methods

15 participants with allergic rhinitis and 8 non-allergic controls were exposed to grass pollen for 3H on two consecutive days. Blood was
collected at baseline, 3H and 27H. Peripheral blood mononuclear cells were enriched for lymphocytes using a Lymphoprep gradient. Baseline
and 3H samples were interrogated using the Infinium Methylation 450K BeadArray (lllumina). DNA methylation was compared in atopics and
controls before and after allergen exposure. Changes in methylation were validated using bisulfite pyrosequencing and mRNA expression was

interrogated by qPCR.

Results

10 methylation sites changed significantly between baseline and 3H in the allergic participants. Decreased methylation in the promoter of 31-
syntrophin was found to correlate most strongly with symptoms of allergic rhinitis and thus was targeted for further analyses. Bisulfite
pyrosequencing confirmed that methylation at the 31-syntrophin promoter correlated directly with allergic rhinitis symptoms. gPCR revealed [31-

syntrophin expression correlated with methylation at the promoter and with symptom scores upon grass pollen exposure.

Conclusion
Grass allergy sufferers undergo rapid changes in DNA methylation upon allergen exposure, concurrent with the development of symptoms. This
study is the first to identify B1-syntrophin as a gene that undergoes allergen-induced epigenetic modifications leading to expression changes

that correlate with allergy symptoms.
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