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Clusterin: a potential biomarker for colorectal cancer

V.A. Komborozos

ers in most tumour cells with elevated clusterin expres-
sion suggests that clusterin may be one marker for intes-
tinal tumour cells. In various experimental models un-
der different circumstances clusterin may exert antiapo-
ptotic or proapoptotic activities.2 Some recent observa-
tions are consistent with its having an antiapoptotic func-
tion. The tumour cells with high apoptotic index are com-
monly deficient in clusterin expression.10 In general, clus-
terin RNA levels are negatively correlated with groups
of apoptotic cells in tumours.8,11,12

Loss of tumour suppressor APC function initiates tu-
morigenesis in the intestine.13,14 There are some results
which indicate a strong positive association between ele-
vation of clusterin expression and loss of APC function
in tumour cells. The expression of clusterin has been stud-
ied at all tumour stages, from microadenomas through
invasive adenocarcinomas,15,16 but not yet in metastatic
carcinomas. Very low levels of clusterin antigen were
detected in the cytoplasm of normal colonic epithelial
cells.

Hyperplastic polyps displayed weak clusterin levels
in the crypts. Tubular and villous adenomas showed highly
elevated clusterin antigen in the cytoplasm of the apical
side in the tumour epithelial cells. In invasive adenocar-
cinoma the clusterin antigen level was relatively weak
compared with that in adenomas. Clusterin antigen could
be seen in the intercellular cavities. Unexpectedly, a
strong clusterin signal was observed in the cytoplasm of
cells of normal human colon crypts adjacent to the ade-
noma or adenocarcinoma, but not in normal crypts far
removed from the tumours or in tumour free colonic tis-
sues. The measurable elevation of antigen production in
adenomatous polyps indicates that up-regulation of clus-
terin occurs very early in human colonic neoplasms.10

Staining of clusterin protein in the apical cytoplasm of
tumour cells and in the intercellular cavities suggests that
it may be secreted from the tumour cells. Expression pat-
terns of clusterin at different stages indicate that this
protein functions in the maintance and/or progression

Clusterin is a heterodimeric, disulfide-linked glyco-
protein encoded from a single mRNA that is expressed
widely in tissues and is found circulating in the serum.1,2

Because it has been isolated and cloned from multiple
species and studied by a number of laboratories, it has
been given multiple synonyms, such as SGP-2, apolipo-
protein J, TRPM-2, SP 40-40, gp80 and T64.3 Clusterin
is widely expressed and is relatively abundant in testes,
brain, and liver under normal conditions. It has been
implicated in several biological processes such as cell-
cell interactions, sperm maturation, membrane remodel-
ling, lipid transport, regulation of complement-induced
cell lysis, cell damage recovery, apoptosis and tumori-
genesis.2 In a number of tissues, clusterin is expressed
during cellular differentiation and development. Clus-
terin mRNA is induced in the intestinal epithelium at
embryonic day 16.5, just after the start of a marked
change in the morphology of the epithelium from a strati-
fied endoderm to a columnar intestinal epithelium.4

Clusterin gene is absent from the list of 108 genes
with elevated expression in colonic tumours, in the seri-
al analysis of gene expression (SAGE) database.5 De-
spite this fact, its high expression has been reported in
several in vivo cancers, including prostate carcinomas,6

clear cell carcinomas of the kidney7 and human breast
carcinoma.8 There is no definitive biochemical evidence
to support a specific function for clusterin, except for its
role in the modulation of the immune system.9 Some func-
tions proposed for clusterin may be relevant in the set-
ting of tumorigenesis, such as complement defense, the
initiation of apoptosis, and membrane protection. Tu-
mour cells are normally poorly differentiated during
uncontrolled proliferation. Lack of differentiation mark-
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of tumours, but it is not clear whether it plays a role in
tumour establishment. Recent data suggest that the con-
troversial data on clusterin function in tumour may be
related to the pattern shift of its isoform production.17

An immunohistochemical observation of surgical colon
specimens demonstrated a cell compartment clusterin
translocation from the nucleus to the cytoplasm directly
related to tumour progression. A nuclear localization
found in healthy colonic mucosa is consistent with the
involvement of the proapoptotic nuclear form in the reg-
ulation of cell cycle progression and in cell death induc-
tion. The progression towards high-grade and metastat-
ic carcinoma leads to cytoplasmic clusterin distribution.
In high-grade carcinomas with metastatic nodes there is
complete loss of the proapoptotic nuclear form and a
cytoplasmic overexpression of the highly glucosylated
form. However, the precise biological function of clus-
terin in mechanisms of cell death-survival remains to be
defined. Clusterin mediated inhibition of complement-
induced cytolysis probably protects carcinoma cells from
complement-mediated lysis and contributes to the high-
ly metastatic phenotype of those cells. An experimental
study showed that if clusterin is over expressed, it results
in the enhanced metastatic potential of renal cell carci-
noma.18

Furthermore, elevated production of clusterin anti-
gen, if secreted from tumour cells, may be detected in
body fluids such as serum. We still cannot say whether
clusterin can serve alone for early detection of human
colorectal cancer, or must be joined into a set of tumour
markers. Further studies are needed to determine the
exact function of the different isoforms of clusterin and
how changes in their expression may modify properties
of tumour cells.

Clusterin�s specific expression patterns and correla-
tion with cellular events [cell matrix formation, cell mem-
brane remodelling and cell to cell adhesion] during
tumorigenesis can make it a useful diagnostic tool for
early detection of human colon cancer. The overexpres-
sion of the secreted form of clusterin in highly aggres-
sive tumours or/with metastatic lesions could be a po-
tential prognostic and predictive marker for colon carci-
noma aggressiveness.
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