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Abstract

The importance of apoptosis in the péthology of disease, particularly cancer,
has long been appreciated. It is well established that bcl-2 functions as a pro-
survival apoptosis regulator and has implications for anti-cancer therapy.
Previous studies correlating apoptosis regulatory proteins with in situ
apoptotic rates and with clinical outcome in colorectal carcinoma (CRC}) have

produced conflicting results.

In this study, clinical material and cell culture models were used. The
quantitative assessment of apoptotic index (Al) and mitotic index (MI) and the

{WAFTICP1 and mdm2 were examined in

immunoreactivity of p53, bcl-2, p2
tumour and adjacent normal tissue samples from 30 patients with colonic and
22 with rectal adenocarcinoma. Individual features and combined profiles
were correlated with clinicopathological parameters and patient survival aata
fb assess their prognostic value. The induction of apoptosis and associated
alterations in bcl-2, bax, p53, p21"¥A"V“"! and mdm2 protein expression and
distribution were examined pre- and post-H;O; treatment in a panel of five
‘ human CRC cell culture models in vitro (HT115, LS174T, SW480, WiDr alnd
CACO2). An accurate quantitative assessment lof bcl-2 expression was
performed us‘ing flow cytometric (FCM) analysis and the‘ relationships
between bcl-2 protein expression, apoptosis and cell _éycle changes were
investigated in the CRC cell lines pre- and poét-Hgoz treatment. The

subcellular localisation and distribution of bcl-2 and bax proteins throughout

the CRC apoptotic cells were examined using confocal laser scanning

v




microscopy (CLSM). Western blot (WB) analysis of purified total, nuclear and

cytoplasmic protein fractions for bcl-2 and bax in all five CRC cell lines was
performed and the relationship betweén bcl-2  expression using
immunohistochemistry (IHC), FCM and WB analysis was assessed. Finally,
an image processing system was developed for acquisition and processing of
three-dimensional (3-D) images based on CLSM for further investigating the
subcellular localisation and distribution of bcl-2 and bax proteins in CRC

cells.

This study highlights the potential of using bcl-2 immunoreactivity in
combination with Dukes’ stage as a means of predicting favourable prognosis
in CRC. A novel observation of dense nuclear localisation of chromatin-
associated bcl-2 and bax protein expression in morphologically identifiable
apoptotic cells and bodies in clinical and cell line materials was confirmed
using WB, CLSM and 3-D reconstruction in cell line models. The staining
range of bcl-2 protein family members should be extended to the nuclear
compartment of human tumour cells which may have a functional role in
apoptosis particularly in CRC. The FCM staining protocol was able to provide
higher resolution as well as more reproducible qﬁantitation of bcl-2 protein
content in CRC cells when compared with the WB and IHC methods. Despite
some future challenges, this study established a novel method of using 3-D
reconstruction with CLSM datasets to provide scientifically useful results in
studying intraceliular protein expression. Accurate assessment of apoptosis
and bcl-2 may provide valuable information on individual tumour cell

dynamics for clinical purposes.
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