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一、中文摘要

正 常 上 皮 細 胞 之 間 的 adherens
junction，是靠 cadherin分子互相結合及附著在
其上的 actin filaments細胞骨架，如此才能構成
一個完整而有功能的 adherens junction。此構造
與細胞生長，極化及訊息傳遞途徑有密切的關
係。E-cadherin(135kD)是 cadherin 家族的一成
員，屬於一種 Ca++-dependent的穿膜醣蛋白，
大約由 700-750 個氨基酸所構成。完整的
cadherin 功能，需要靠細胞質內三種蛋白質α-
catenin(102kD) 、 β-catenin(88kD) 及 γ-catenin
(82kD)的聯繫，才能使 cytoskeleton接上去。此
複合體已被證明與癌症成因及惡性侵犯程度
有密切關係。在本研究中，我們對正常甲狀腺
組織、甲狀腺濾泡性結節、良性甲狀腺濾泡腺
瘤及惡性甲狀腺濾泡癌作免疫螢光染色及免
疫轉漬分析，來檢查E-cadherin以及α-、β-及
γ-catenin的表現。在正常甲狀腺組織、濾泡性
結節、良性濾泡腺瘤，此4種分子皆正常分佈
在細胞與細胞連接處，由免疫轉漬分析也可加
以印證。在惡性濾泡癌，其 E-cadherin 及α-
catenin 則與在正常細胞之分布無異，但在 10
個受檢的組織中，有 8 例無法染出β-catenin，
而有 7 例無法染出γ-catenin。這些結果顯示，
分化型甲狀腺癌之生成因與E-cadherin本身較
無關係，而β-與γ-catenin的存在與否，可能可
以作為癌症診斷的分子標記。
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Abstract

E-cadherin is a member of the cadherin
family that plays a major role in epithelial integrity
and tumorogenesis. Catenins are a group of
cytoplasmic proteins that regulate the intracellular

anchorage of cadherin and are required for the
linkage between cadherin and the actin
cytoskeleton. Loss of E-cadherin contributes to the
pathogenesis in tumor invasion and gives a poor
prognosis. In order to investigate the adhesion
property of intercellular junctions in thyroid
tumors, expression of α-, β-, and γ-catenin should
also be studied. A correlation between these
molecular markers and malignancy would be
useful as a preoperative diagnostic test for thyroid
neoplasms. The expression of E-cadherin, α, β,
and γ-catenin were studied in normal and
neoplastic thyroid tissue by immunofluorescence
microscopy and Western blot analysis. In the
normal thyroid and in nodular goiter, and follicular
adenoma, staining for E-cadherin, α-, β-, and γ-
catenin was seen mainly at the lateral surface of
epithelial cells in the follicle and the presence of
these molecules was confirmed by Western blot
analysis. Follicular carcinoma tissue stained
positive for E-cadherin and α-catenin, but the
results of β- and γ-catenin immunostaining were
highly variable, with β-catenin being absent in
most follicular carcinomas (8/10) and γ-catenin
being absent in some follicular carcinomas (3/10).
These results suggest that E-cadherin expression
was not reduced during the pathogenesis of
differentiated thyroid malignancies. Impairment of
the cadherin-catenin complex at the cell junction
may contribute to the malignant progression of
differentiated thyroid neoplastic tissue.
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二、緣由與目的

The process of cancer invasion and
metastasis consists of a complex series of
sequential steps (1, 2). The initial step is the
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dissociation of cancer cells from the primary
tumor due to breakdown of the cell adhesion
system, which includes integrins, selectins, CD44
and members of the cadherin family (3, 4).
Cadherins are a family of functionally related
transmembrane glycoproteins responsible for
Ca2+-dependent cell-cell adhesion, and the
inactivation of other adhesion systems has little
effect on cell-cell adhesion when cadherins are
functioning normally (5). E-cadherin, one of the
classical cadherins, has been shown to play an
important role in epithelial integrity and
tumorogenesis. It is frequently reduced or absent
in various epithelial tumors, e.g. of the breast,
colon, stomach, kidney, esophagus, head, and
neck (6, 7, 8). An immuno- histochemical study
showed E-cadherin to be a differentiation marker
in thyroid malignancies (9) and to be associated
with the clinical outcome as an independent
prognostic marker (10). A recent study has shown
that the linkage between E-cadherin and the actin
filaments of the cytoskeleton is essential for strong
cell-cell adhesion. This linkage occurs at the
adherens junction and is mediated by many
associated junctional undercoat proteins, including
the catenins and vinculin. The catenins are a group
of proteins, consisting of α-(102kDa), β-(88kDa),
and γ-(82kDa) catenin, that interact with the
intracellular domain of E-cadherin (11). Thyroid
carcinomas can be subdivided by morphological
and functional criteria into (a) well-differentiated
carcinomas that mainly retain intercellular
junctions and are generally weakly invasive, and
(b) poorly-differentiated carcinomas that have
fewer cell-cell junctions and are more invasive (12,
13). E-cadherin has been shown to be a
differential marker in thyroid malignancy. In
undifferentiated thyroid carcinomas, E-cadherin is
present in low amounts or even absent (9). Well-
differentiated thyroid carcinomas originating from
follicular cells are classified as papillary or
follicular and show varied intensities of E-
cadherin immunoreactivity, despite the presence
of increased E-cadherin mRNA in the follicular
carcinomas (9). It has also been shown that the
state of differentiation and degree of invasiveness
of carcinomas can determine cancer prognosis. E-
cadherin immunostaining has been suggested as
an independent prognostic indicator for

differentiated thyroid carcinomas (14, 15). In the
thyroid, very little is known about intercellular
adhesiveness. Although E-cadherin has been
shown to be a differentiation marker in thyroid
malignancy (9) and the loss of E-cadherin
expression in differentiated thyroid carcinoma is
an indicator of a poor prognosis (10), no
conclusive data have been obtained about the
adhesion mechanism at the cell-cell junction as
regards α-, β-, and γ-catenin. In this study, we
used both immunofluorescence microscopy and
Western blot analysis to examine the expression
of E-cadherin and α-, β-, and γ-catenin in normal
thyroid tissue, benign thyroid tumor, and
differentiated thyroid carcinoma to obtain a better
insight into the intercellular adhesive properties of
differentiated thyroid carcinomas. Ideally, the
preoperative differential diagnosis between benign
and malignant thyroid neoplasms, performed on
fine-needle aspiration biopsy smears, might be
improved if specific changes in these molecules
could be readily detected.

三、結果與討論

In the present study, we examined the
distribution of the cadherin-catenin complex by
immunostaining and Western blot analysis of
normal human thyroid tissue and neoplastic
tissues with various degrees of invasiveness.
Impairment of the E-cadherin-mediated cell-cell
adhesion system has been reported to be a
characteristic of malignantly transformed cells (7).
Using immunohistochemical staining and
Western blotting, reduced E-cadherin expression
has been shown to be associated with tumor
dedifferentiation (9), increased invasiveness and a
high incidence of lymph node metastasis in a
number of human carcinomas (18). Our data show
no apparent difference in the E-cadherin
immunostaining pattern of samples from normal
thyroids (n=12), benign thyroid disorders (n=14,
multinodular goiter and follicular adenomas), and
follicular carcinomas (n=10). This observation
does not correlate well with the reduced E-
cadherin expression found in carcinomas of the
head and neck, stomach, bladder, prostate and
esophagus (18). E-cadherin is reported to be
absent in anaplastic thyroid carcinoma, although
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E-cadherin staining of various staining intensities
has been described in papillary thyroid carcinoma
and follicular thyroid carcinoma (9). These
observations suggest a possible role for E-cadherin
as an invasion suppressor molecule (19). The
patients in this study initially presented with
various stages of tumor growth and regional
lymph-node metastasis. As an additional indicator
of invasiveness, the histological tumor invasion
pattern (capsule, vascular, or adjacent tissue) did
not correlate with E-cadherin expression in this
study. Linkage between E-cadherin and the actin
filaments of the cytoskeleton is mandatory in order
to have strong cell-cell adhesion and is mediated
by many associated proteins, including catenins,
vinculin, and actin (11). Decreased E-cadherin-
mediated adhesiveness can result from
downregulation of E-cadherin, defective catenins
or biochemical modification of catenins (20).
Cytoskeletal disconnection of the cadherin-catenin
complex and phosphoryaltion decrease can occur
in thyroid carcinoma as compared with that in
normal and adenomatous tissue (21). Deletion of
the α-catenin gene or mutation of the α-catenin
protein has been reported in the human lung
carcinoma cell line, PC9, despite high expression
of E-cadherin (22). Our observations show that α-
catenin is present in normal thyroid tissue, nodular
goiter tissue, follicular adenoma and follicular
carcinoma, suggesting it has a minimal role in
carcinogenesis in well-differentiated thyroid
carcinoma. β-catenin was not detected in 8/10
follicular carcinoma tissue samples, but was
normally expressed in multinodular goiter and
follicular adenoma cells. β-catenin is involved in
cell adhesion, morphogenesis and intracellular
signal transduction (23). Certain motility factors,
including hepatocyte growth factor and epidermal
growth factor, can induce tyrosine
phosphorylation of β-catenin, which can lead to
increased cell dissociation, motility and invasion
(7). When associated with α-catenin, β-catenin
can form distinct heteromeric complexes with
adenomatous polyposis coli protein, which can act
independently of the cadherin-catenin complex
and function as central regulators of cell adhesion,
cytoskeletal intereaction and tumor suppression in
colorectal and gastric cancer (24). A truncated β-
catenin was found in the human gastric carcinoma

cell line, HSC-39, together with normal
expression of E-cadherin, and α-, and γ-catenins
(25). Our results demonstrate that low or zero
amounts of β-catenin were found in most of the
tested follicular thyroid carcinomas, with or
without vascular invasion. Currently, we cannot
determine whether the lack of β-catenin
immunoreactivity is due to a genetic change or
results from impairment of the transcription or
translation processes, although the possibility that
the lack of β-catenin immunoreactivity is due to
an epitope change can not be excluded. This
suggests that E-cadherin expression is not a single
parameter of invasiveness properties and that
decreased expression of β-catenin can serve as an
indicator for a differential diagnosis between
follicular adenoma and follicular carcinoma. This
test can be easily performed in stamp smears, and
the preoperative differential diagnosis between
benign and malignant thyroid neoplasms,
performed on fine-needle aspiration biopsy smears,
could perhaps be strengthened by
immunohistochemical staining for the cadherin-
catenin complex, especially β-catenin. β-catenin
or γ-catenin (plakoglobin) is the central molecule
linking α-catenin to E-cadherin to form the two
different cadherin-catenin complexes in the cell
(10). An absence of γ-catenin has been reported in
gastric cancer (26). Although γ-catenin was found
to be absent in 3/5 carcinoma samples by Western
analysis, it was shown to be normally expressed in
7/10 follicular thyroid carcinoma tissue samples
by immunofluorescence staining. In summary,
little is known about the regulation of E-cadherin
expression and the mechanism by which the
catenins alter the cell adhesion system and signal
transduction pathway. Our study on thyroid cancer
patients revealed that the absence of β-catenin and
γ-catenin, with normal expression of E-cadherin
and α-catenin, is highly suggestive of thyroid
malignancy. Immunostaining for the cadherin-
catenin complex could be suggestive as an useful
parameter for the examination for the differential
diagnosis of malignancy, which can be easily
performed by routine fine needle aspiration and
smear preparation.

四、計劃成果自評
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Through execution of this project, we  gain
more insight into the intercellular properties of
thyroid cancer cell which is thought to play impart
role for cancer invasiveness and metastasis. The
correlation between these molecular marker and
malignancy can be derived from the analysis of
these data, which in turn could provide vital
information on differential diagnosis between
benign and malignant thyroid neoplasms.
Potentially, it could be performed on fine-needle
aspiration biopsy smear preoperatively in clinical
use. Technician involved in this project will learn
most of the techniques used in the modern
biological research and help the principal
investigator in developing future project.
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