




Cyclin Dl and pRb in oesophageal squamous cell carcinoma

Figure 2 Intense nuclear positivity for retinoblastoma protein in an invasive squamous

carcinoma.

immunopositivity in both the primary tumour
and metastases. Once again, no correlation
was found between pRb immunoexpression
and any clinicopathological parameter.

Cyclin Dl versus pRb
Of the 23 cyclin Dl positive cases, only five
were negative for pRb (p < 0.05).

Discussion
The retinoblastoma gene, located on chromo-
some 13q14, is considered to be a prototypic
tumour suppressor gene. It is composed of 27
exons and encodes a nuclear phosphoprotein
of 105-110 kDa (pRb). The protein has several
phosphorylation sites, is associated with DNA
binding, is an important cell cycle regulator,
and plays a role in differentiation.3 pRb is
expressed in a wide range of tumours.i The
concentrations of pRb remain the same

throughout the cell cycle; however, its state of
phosphorylation is cycle dependent and it is a

target for the enzymatic activity of cyclin and
cyclin dependent kinases.' pRb is in the under-
phosphorylated form in the G, phase of the cell
cycle. It becomes phosphorylated when the
cycle progresses into late G, and the early S
phase, and this lasts into G2. pRb is undetect-
able by immunohistochemistry during G, to

middle GI phases, and then there is a 10-fold
increase during G,-M."
Chromosome 11q13 contains a cluster of

genes (hst, int2, bcl-1, and cyclin D) that are

often coamplified as a unit or amplicon. The
cyclin D1 gene is considered to be the most

important of these and the cyclin D 1 protein is
expressed in the GI phase of the cell cycle.
Overexpression of the cyclin D1 protein has
been seen in breast, gastric, and oesophageal
carcinomas.''
The checkpoint controlling entry into the S

phase of the cell cycle is important because it
prevents replication of cells with damaged
DNA. Targets for the G1-S checkpoints are the
cyclins, especially cyclin Dl which has an

interdependent relation with pRb." 12 Cyclin
Dl regulates the level and phosphorylation

status ofpRb so that cells can enter S phase and
replicate."

In a study of oesophageal squamous cell car-
cinoma from China, France, and Italy it was
shown that the cyclin D 1 gene was amplified in
30% of cases.2 Furthermore, all those cases
with amplification of the gene showed in-
creased cyclin Dl protein expression. In the
same study, pRb expression was demonstrated
by immunohistochemistry in 83% of the
squamous cell carcinomas examined. Of inter-
est, all the cases overexpressing cyclin DI pro-
tein also showed pRb expression.2

In another study, amplification of the cyclin
DI gene was seen in 23% of cases and was
associated with shorter survival periods.'3 This
particular group did not look at cyclin Dl
protein expression. Naitoh and colleagues
examined 55 cases of formalin fixed, paraffin
wax embedded oesophageal squamous cell
carcinoma from Japan for cyclin Dl protein
expression.'4 Cyclin D 1 was expressed
strongly by 38.1% of their cases, and this was
associated with poor survival. Two other stud-
ies have shown relatively high levels of cyclin
D 1 protein expression in oesophageal
squamous cell carcinoma. Sheyn and
colleagues,"5 using the same antibody as this
current study, showed that 17 out of 20 cases
were cyclin DI immunopositive. However,
only eight of these 17 cases contained between
40-75% positive cells. Adelaide et al'6 demon-
strated cyclin DI immunoreactivity in 63% of
their cases. Both of these studies found a good
correlation between the immunohistochemical
detection of the cyclin DI protein and ampli-
fication of the gene.
The current study has shown that 29% of

cases of squamous cell carcinoma from South
Africa are cyclin Dl protein positive, while
66.25% of the cases are pRb positive. All but
five of the cyclin D 1 positive cases coexpressed
both proteins. These figures are slightly less
than that seen in squamous cell carcinoma of
the oesophagus in other high risk regions.
Although the disparity may reflect true
geographical and epidemiological differences,
it must be borne in mind that cyclin Dl and
pRb protein detection was achieved by immu-
nohistochemistry which has some limitations,
and negative immunostaining does not pre-
clude the presence of very small amounts of
protein. From these results it would appear
that overexpression of cyclin D 1 protein
occurs in a minority of oesophageal squamous
cell carcinomas from South Africa. Three of
the four cases with nodal involvement were
cyclin DI positive in the primary and
metastatic site. The majority of oesophageal
squamous cell carcinomas that were cyclin DI
positive also showed immunoexpression of
pRb. Thus, the postulate that cyclin Dl over-
expression abrogates the normal inhibitory
role of pRb by inducing phosphorylation may
well be operative in a certain proportion of
cases.
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