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E-cadherin is a member of the cadherin
family that playsamgor rolein epithelid integrity
and tumorogeness. Caenins are a group of
cytoplasmic proteins that regulate the intracd lular
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anchorage of cadherin and are required for the
linkege between cadherin and the actin
cytoskdeton. Loss of E-cadherin contributesto the
pathogenesis in tumor invason and gives a poor
prognoss. In order to investigate the adhesion
property of intercdlular junctions in thyroid
tumors, expresson of a-, b-, and g-catenin should
adso be dudied. A corrdation between these
molecular markers and madignancy would be
useful as a preoperative diagnogtic test for thyroid
neoplasms. The expresson of E-cadherin, a, b,
and gcaenin were dudied in normd and
neopladtic thyroid tissue by immunofluorescence
microscopy and Western blot andyss. In the
normal thyroid and in nodular goiter, and follicular
adenoma, daning for E-cadherin, a-, b-, and ¢
caenin was seen manly a the laterd surface of
epithdid cdls in the fallide and the presence of
these molecules was confirmed by Western blot
andyss Fdlicular cacinoma tissue saned
postive for E-cadherin and a-catenin, but the
results of b- and g-catenin immunogtaining were
highly variable, with b-catenin being absent in
mog falicular carcinomas (8/10) and gcatenin
being aosent in some follicular carcinomeas (3/10).
These results suggest that E-cadherin expression
was not reduced during the pathogeness of
differentiated thyroid mdignancies. Imparment of
the cadherin-catenin complex a the cell junction
may contribute to the malignant progresson of
differentiated thyroid neopladtic tissue.
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The process of cancer invason and
metastass condds of a complex saries of
sequentid eps (1, 2). The initid dep is the



dissociation of cancer cdls from the primary
tumor due to breskdown of the cdl adheson
system, which incdludes integrins, sdecting, CD44
and members of the cadherin family (3, 4).
Cadherins are a family of functiondly reated
tranamembrane glycoproteins responsble for
Ca'-dependent  cell-cdl  adhesion, and the
inactivation of other adheson sysems has little
effect on cdl-cdl adheson when cadherins are
functioning normally (5). E-cadherin, one of the
casscd cadherins, has been shown to play an
important  role in epithdid integrity and
tumorogenesis. It is frequently reduced or absent
in various epithdid tumors, eg. of the brees,
colon, somach, kidney, esophagus, heed, and
neck (6, 7, 8). An immuno- hisochemica study
showed E-cadherin to be a differentiation marker
in thyroid mdignancies (9) and to be associated
with the dinicad 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 essentid for strong
cdl-cdl adheson. This linkage occurs a the
adherens junction and is mediated by many
associated junctiond undercoat proteins, including
the catenins and vinculin. The cateninsareagroup
of proteins, conggting of a-(102kDa), b-(88kDa),
and ¢(82kDa) caenin, tha interact with the
intracdlular domain of E-cadherin (11). Thyroid
carcinomas can be subdivided by morphologica
and functiond criteria into (a) wel-differentiated
cacinomas tha manly retan intercdlular
junctions and are generdly weekly invasive, and
(b) poorly-differentiated carcinomas that have
fewer cdl-cdl junctionsand are moreinvasive (12,
13). E-cadherin has been shown to be a
differentid  marker in thyroid mdignancy. In
undifferentiated thyroid carcinomeas, E-cadherinis
present in low amounts or even absent (9). Wdl-
differentiated thyroid carcinomeas originaing from
folicular cdls ae dassfied as papillay or
folicular and show varied intendties of E-
cadherin immunoreactivity, despite the presence
of incressad E-cadherin mRNA in the follicular
carcinomas (9). It has ds0 been shown that the
date of differentiation and degree of invasiveness
of carcinomas can determine cancer prognos's. E-
cadherin immunostaining has been suggested as
an independent prognogtic  indicator  for

differentiated thyroid carcinomas (14, 15). In the
thyroid, very little is known about intercdlular
adhesveness. Although E-cadherin has been
shown to be a differentiation marker in thyroid
mdignancy (9) and the loss of E-cadherin
expresson in differentiated thyroid carcinoma is
an indicator of a poor prognoss (10), no
conclusve data have been obtained about the
adheson mechanism & the cdl-cdl junction as
regards a-, b-, and gcaenin. In this sudy, we
used both immunofluorescence micrascopy and
Western blot anadlysis to examine the expression
of E-cadherin and a-, b-, and g-catenin in norma
thyroid tissue, benign thyroid tumor, and
differentiated thyroid carcinoma to obtain a better
ingght into the intercellular adhesive properties of
differentiated thyroid carcinomas. Idedly, the
preoperative differentid diagnosis between benign
and mdignant thyroid neoplasms, performed on
fine-needle aspiration biopsy smears, might be
improved if specific changes in these molecules
could be reedily detected.

In the present study, we examined the
digribution of the cadherin-catenin complex by
immunogtaining and Western blot andysis of
norma human thyroid tissue and neopladtic
tissues with various degrees of invasveness.
Impairment of the E-cadherin-mediated cell-cell
adheson sysem has been reported to be a
characterigtic of maignantly transformed cdls (7).
Usng immunohisgochemicd daning and
Western blotting, reduced E-cadherin expresson
has been shown to be associated with tumor
dedifferentiation (9), increased invasveness and a
high incidence of lymph node metadasis in a
number of human carcinomas (18). Our data show
no gopaent difference in the E-cadherin
immunogtaining pettern of samples from normd
thyroids (n=12), benign thyroid disorders (n=14,
multinodular goiter and follicular adenomeas), and
falicular carcnomas (n=10). This obsarvation
does not corrdate well with the reduced E-
cadherin expresson found in carcinomas of the
head and neck, somach, bladder, prostate and
esophagus (18). E-cadherin is reported to be
absent in angpladtic thyroid carcinoma, dthough



E-cadherin staining of various saning intengties
has been described in papillary thyroid carcinoma
and follicular thyroid carcinoma (9). Thee
observations suggest apossiblerolefor E-cadherin
as an invasdon suppressor molecule (19). The
patiients in this sudy initidly presented with
vaious sages of tumor growth and regiond
lymph-node metastasis. As an additiond indicator
of invasveness, the histologica tumor invason
pattern (cgpsule, vascular, or adjacent tissue) did
not corrdae with E-cadherin expresson in this
sudy. Linkage between E-cadherin and the actin
filaments of the cytoskeleton ismandatory in order
to have strong cdll-cdl adhesion and is mediated
by many associated proteins, including catenins,
vinculin, and actin (11). Decreased E-cadherin-
medisted adhesveness can  result  from
downregulation of E-cadherin, defective catenins
or biochemicd modification of caenins (20).
Cytoskeletd disconnection of the cadherin-catenin
complex and phosphoryation decrease can occur
in thyroid carcinoma as compared with thet in
norma and adenomatous tissue (21). Ddetion of
the a-catenin gene or mutation of the a-catenin
protein has been reported in the human lung
carcinoma cdl line, PC9, despite high expresson
of E-cadherin (22). Our observations show thet a-
caeninispresent in norma thyroid tissue, nodular
goiter tissue, follicular adenoma and follicular
carcinoma, suggedting it has a minimd role in
cacinogeness in  wel-differentiated  thyroid
carcinoma. b-catenin was not detected in 8/10
folicular carcinoma tissue samples, but was
normaly expressed in multinodular goiter and
fallicular adenoma cdlls. b-catenin is involved in
cdl adheson, morphogeness and intracdlular
dgnd transduction (23). Certain moatility factors,
including hepatocyte growth factor and epidermal
growth  factor, can  induce  tyrosine
phosphorylation of b-catenin, which can lead to
increesed cdl dissociation, motility and invasion
(7). When associated with a-caenin, b-catenin
can form diginct heteromeric complexes with
adenomatous polyposis cali protein, which can act
independently of the cadherin-catenin complex
and function as centrd regulaors of cdl adhesion,
cytoskdetd intereaction and tumor suppression in
colorectd and gedtric cancer (24). A truncated b-
catenin was found in the human gadtric carcinoma

cdl ling HSC-39, together with normd
expresson of E-cadherin, and a-, and g-catenins
(25). Our results demondrate that low or zero
amounts of b-catenin were found in most of the
tesed follicular thyroid carcinomas, with or
without vascular invasion. Currently, we cannot
determine  whether the lack of b-caenin
immunoreactivity is due to a genetic change or
results from imparment of the transcription or
trandation processes, dthough the possibility thet
the lack of b-catenin immunoreactivity is due to
an epitope change can not be excduded. This
suggests that E-cadherin expressonisnot asingle
parameter of invasveness properties and tha
decreasad expression of b-catenin can serve as an
indicator for a differentid diagnoss between
fallicular adenoma and follicular carcinoma. This
test can be easily performed in samp smears, and
the preoperdive differentid diagnosis between
benign and mdignant thyroid neoplasms,
performed on fine-needle aspiration biopsy smears,
could pehagps be  drengthened by
immunohistochemica daning for the cadherin-
caenin complex, especidly b-catenin. b-caenin
or g-catenin (plakoglobin) is the centrd molecule
linking a-catenin to E-cadherin to form the two
different cadherin-catenin complexes in the cdll
(10). An absence of g-catenin has been reported in
gadtric cancer (26). Although g-catenin was found
to be asent in 3/5 carcinoma samples by Western
andyss, it was shown to be normaly expressed in
7/10 fallicular thyroid carcinoma tissue samples
by immunofluorescence daning. In summary,
little is known about the regulation of E-cadherin
expresson and the mechanism by which the
caenins dter the cdl adheson sysem and sgnd
transduction pathway. Our study on thyroid cancer
patients reveded that the absence of b-catenin and
gcaenin, with normd expresson of E-cadherin
and a-catenin, is highly suggestive of thyroid
mdignancy. Immunostaining for the cadherin-
catenin complex could be suggestive as an usgful
parameter for the examination for the differentiad
diagnosis of mdignancy, which can be eadly
performed by routine fine needle aspiration and
SMear prepardion.



Through execution of this project, we gan
more ingght into the intercdlular properties of
thyroid cancer cdl which isthought to play impart
role for cancer invasveness and metastass. The
corrdation between these molecular marker and
maignancy can be derived from the andyss of
these data, which in turn could provide vitd
information on differentid diagnoss between
benign and mdignant thyroid neoplasms
Potentidly, it could be performed on fine-needle
aspiration biopsy smear preoperdively in dinicd
use Technician involved in this project will learn
most of the techniques used in the modern
biologicd ressarch and hdp the principd
investigator in developing future project.
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