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Abstract

Chronic Obstructive Pulmonary Disease is commonly associated with cigarette smoke
exposure in developed nations. However, research demonstrating that a minority proportion of
smokers develop COPD alongside findings that show a stronger correlation between lung
function and familial relation than smoke exposure demonstrates that the link between cigarette
smoking and airway obstruction is not linear. Previous work from our lab has shown that
airway mesenchymal cells of COPD patients produced more extracellular matrix (ECM),
thereby contributing to small airway fibrosis. We hypothesise that the mechanisms

underpinning increased ECM production in COPD was epigenetic.

Using primary human airway smooth muscle cells, we carried out a microarray gene analysis
to determine which ECM genes were aberrantly upregulated in COPD. We determined that
transforming growth factor B1 (TGF-B1) stimulation lead to significantly higher induction of
COLI1541 and TNC in COPD in vitro. Further, we carried out IHC analysis to show that
collagen 15a1 and tenascin-C were deposed in the airway smooth muscle (ASM) layer in small
airways of COPD patients. Upon quantifying amount of ECM protein deposed within the ASM
layer, we determined that collagen 15a1 deposition was significantly higher in COPD airways;

demonstrating that the ECM protein was aberrantly expressed in vivo.

Investigating epigenetic modulations directed us towards studying specific acetyl-lysine
histone modifications at the target gene promoter regions. We, for the first time, demonstrated
that increased ECM expression in COPD is modulated by histone H4 acetylation induced upon
stimulation with TGF-B1. Further, we found that the epigenetic reader, Brd4, plays a role in

propagating the epigenetic mark to sustain prolonged COLI5A41 and TNC expression.
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