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Summary

Gastrointestinal reflux disease can lead to theeldgwnent of Barrett’'s oesophagus
(conversion of oesophageal squamous epithelium dlommar epithelium with

intestinal metaplasia) and oesophageal adenocaneindiowever, the molecular
mechanisms driving the reflux-Barrett's oesophagesephageal adenocarcinoma
sequence are not fully understood. MicroRNAs (miRiNAre a class of small RNA

molecules involved in almost every cellular proces®stigated.

In this study quantitative assessment identifiedese differentially expressed
mMiRNAs in Barrett's oesophagus compared with squamepithelium including:
increased expression of miR-21, miR-143, miR-145R-404, miR-215 and
decreased expression of miR-203 and miR-205. miR-14iR-145 and miR-205
were also increased in gastroesophageal reflwaskseMiR-143, miR-145 and miR-
215 were decreased in oesophageal adenocarcinoma.

Gastroesophageal reflux disease: Unravelling rofes miRNAs in the oesophagus

Subsequent studies were performed to explore thledical consequences of these
changes in miRNA expression. Investigation of iased miR-143, miR-145 and
miR-205 levels in an oesophageal squamous cellidiertified these miRNAs can
regulate proliferation and apoptosis. We theretoypothesized that these miRNAs
might act as regulators of oesophageal epitheéstitution in response to reflux.
Investigation of mIRNA and mRNA expression in tigsuidentified correlations
between miR-143 and both BMP4, a key promoter dfimoar specific gene
expression an@K8, a marker of a columnar phenotype. This data isistent with

a possible role for miRNA expression in developnafrBarrett’s oesophagus.

Tumour suppressor miRNAs in oesophageal adenocanora

Studies using an oesophageal adenocarcinomarelidvealed that decreased miR-
143, miR-145 and miR-215 expression likely contrdsu to a reduction in

proliferative and apoptotic control in this canceurther, this reduction is likely
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mediated by a number of miRNA directed changes enegexpression. In-situ
hybridisation identified localisation of these miR8l to the crypts within the
Barrett’'s oesophagus epithelium. Dysplasia is thoag originate from the crypts of
the Barrett’'s oesophagus epithelium, so we hypatbdghat miR-143, miR-145 and
miR-215 play a role in regulating proliferation aagdoptosis in these crypts, with

decreased expression promoting the developmenecdewelopment in these areas.

The miR-200 family: Involvement in Barrett's oesopgus and oesophageal

adenocarcinoma

Decreased expression of miR-141 and miR-200c, mesniifethe miR-200 family
was found to distinguish Barrett's oesophagus fr@hated gastric and intestinal
epithelia. Bioinformatic analysis provided compidadl evidence that this
decreased miRNA expression might contribute to dbeormal proliferative and

apoptotic status of Barrett’'s oesophagus epithelium

We observed decreased expression of the miR-20@yfgmiR-141, miR-200a,
miR-200b, miR-200c and miR-429) and increased esgive ofZEB1 andZEB2 in
oesophageal adenocarcinoma. The miR-200 family laéggi the epithelial to
mesenchymal transition, a key process in tumourastasis, by targeting the
transcription factorsZEB1 and ZEB2. These results provided the first evidence
implicating miRNAs in the epithelial to mesenchyntednsition in oesophageal

adenocarcinoma.

Moving forward

This study provides an exciting platform to builcbrh, especially for further
investigating a miRNA mechanism for the developnudrioth Barrett's oesophagus
and oesophageal adenocarcinoma. In addition, ttudysprovides preliminary
support for the development of miRNA based tools(ig assessing the efficacy of
reflux control, (2) classifying patients at risk @éveloping Barrett's oesophagus and
oesophageal adenocarcinoma, and (3) therapiedddrgmvards modulating miRNA

expression to reduce oesophageal adenocarcinontatigrowth.
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