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DCC expression is related to mucinous differentiation
but not changes in expression of p21WAFi/Cir1 gnd p27Xir1,
apoptosis, cell proliferation and human papillomavirus
infection in uterine cervical adenocarcinomas

M Saegusa and | Okayasu

Department of Pathology, Kitasato University School of Medicine, 1-15-1 Kitasato, Sagamihara, Kanagawa 228-8555, Japan

Summary To clarify possible roles of DCC expression in tumour differentiation and cell kinetics, we immunohistochemically investigated
80 uterine cervical adenocarcinomas (C-ACs), including 31 mucinous (M) and 31 endometrioid (E) lesions, and 18 adenocarcinomas in situ
(AIS), along with 39 normal cervical samples. The results were compared with findings for p21WAFi/Ciet and p27Xiel expression, apoptosis, cell
proliferation and human papillomavirus (HPV) infection. Nine C-AC cases were also examined using a combination of the reverse
transcription-polymerase chain reaction and Southern blot hybridization, as well as Western blot assays. Significantly decreased DCC scores
were observed in E-ACs but not M-ACs, as compared to normal cervical glandular epithelia and AIS. Average p21WAFLCirl gand p27KPt scores
were significantly higher in E-ACs than M-ACs, in line with high apoptotic, mitotic and Ki-67 labelling indices. A concordance of the results for
DCC and p21WAFiCirl expression between mRNA- and protein-based assays was also noted. Change of DCC expression, however, was not
related to any of the cell kinetic markers or clinicopathological features in ACs of either type. There was also no association with the HPV
status, although infection was significantly linked with high values for cell kinetics. These results suggest that DCC expression in C-ACs is
closely associated with mucinous differentiation.
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Uterine cervical adenocarcinomas (C-ACs) are important Analysis of tissue kinetics, including cell deletion (apoptosis)
neoplasias in the female reproductive tract, along with squamowmnd proliferation, provides information on the mechanisms of
cell carcinomas (SCCs). Several studies have demonstratédmour progression, since loss of tissue homeostasis is closely
possible associations between gene abnormalities and tumolinked to tumour growth patterns. Recently, multiple cyclins and
genesis of SCCs (Park et al, 1994; Saegusa et al, 1995), but theselin-dependent kinases (CDKs) as positive cell cycle regulators
have been only a few reports regarding the molecular mechanisrasd specific inhibitory proteins (CDIs), including p2at/cir
of development and progression of C-ACs. p27irt p164Tst and p187S2, have been identified in mammalian
Early studies of tumour suppressor genes indicated that thegells. CDIs have been proposed as candidate tumour suppresso
gene products may be involved in preventing cellular proliferagenes, since their overexpression is associated with G1 arrest (El-
tion, possibly directly through inhibiting DNA replication or indi- Deiry et al, 1993; Serrano et al, 1993; Harper et al, 1993; Hannon
rectly through regulating the transcription of other genes involveénd Beach, 1994; Kamb et al, 1994; Nobori et al, 1994; Polyak
in controlling the cell cycle (Ginsberg et al, 1991; Mercer et alet al, 1994; Toyoshima and Hunter, 1994).
1991). The DCC gene, located in the chromosome 18g21.3 band,In the present study, we immunohistochemically investigated
was originally identified as a tumour suppressor gene in colorectalormal and malignant cervical glandular components to clarify the
carcinomas (Fearon et al, 1990). Klingelhutz et al (1995) haveelation of DCC expression to tumour differentiation and cell
demonstrated that a full length DCC can inhibit tumorigenicity ofkinetics. In addition, a combination of the reverse transcription-
neoplastic cells lacking DCC expression. Recent studies hayeolymerase chain reaction (RT-PCR) and Southern blot hybridiza-
revealed that DCC gene alterations are also involved in tumoriion (SBH), and Western blot assays were performed. Expression
genesis in a variety of other human malignancies (Huang et abf p21WAFi/Cirl and p2Firl, apoptosis, cell proliferation and human
1992; Uchino et al, 1992; Gao et al, 1993). Although frequent lospapillomavirus (HPV) infection were selected as parameters for
or reduction of DCC expression has been reported in endometriabmparison.
and ovarian carcinomas (Gima et al, 1994; Enomoto et al, 1995),
alteration of thI.S gene in thelr AC counterparts in the cervix haiIIATERIALS AND METHODS
not been described in detail.

Cases
Received 16 June 1998 A total of 80 cases of C-ACs, surgically resected at the Kitasato
Revised 21 August 1998 University Hospital from 1985 to 1997, were investigated, along
Accepted 26 August 1998 with 39 samples of normal uterine cervix adjacent to carcinomas.
Correspondence to: M Saegusa All tissues were routinely fixed in 10% formalin and embedded in

51



52 M Saegusa and | Okayasu

paraffin wax. Histological diagnosis was performed according tdi-67 LI values were also calculated in a similar manner, counting
the World Health Organization (WHO) classification. Carcinomaeither mitotic figures or Ki-67-positive nuclei.

cases comprised 31 endometrioid (E-AC, 17 grade (G) 1, and 14

G2 and G3), 31 mucinous (M-AC, 19 G1, and 12 G2 and G3), angT-PCR

18 adenocarcinoma in situ (AIS) lesions. Of the 31 E-ACs, 2 . i
were classified as FIGO (International Federation of Gynecologiﬁ_tal cellular RNA was extracted ffom frozen “SS“‘?S using Isogen
and Obstetrics) stage |, 11 as stage II-1V, and eight were positi ippon Gene Co., Tokyo, Japan) in accordance with the manufac-

for lymph node metastasis. Of the M-ACs, 20 were stage | and 1%1'(]6':3 '_”S”;‘X{fgs- CDNA was s.ynthegﬁ_ei fronggrjls_ of t\(])tal .
stage II-1V, while nine were positive for lymph node metastasis, using ~< reverse trap scriptase (Takara, '9a, apan) in
he presence of random primers (Takara) and a ribonuclease

Nine C-ACs (two M- and seven E-ACs) were snap-frozen in liqui
nitrogen for( RT-PCR/SBH analysis )of DCC gnd wymmq inhibitor (Takara) in a 2@l reaction volume at £Z for 60 min.
; , One microlitre of cDNA solution was amplified g poly-
mRNAs, and Western blot assays for {Z¥crl and p2Frt . .
4 ¥z P merase (Takara) in a volume of 0 For detection of DCC

roteins.
P MRNA expression in exons 6—7, sense and antisense primers used
_ _ were B-TTCCGCCATGGTTTTTAAATCA-3, and 5AGCCT-
Immunohistochemistry CATTTTCAGCCACACA-3, corresponding to nucleotides

Immunohistochemistry was performed using a combination oP86-1007 and 1218-1198 respectively, in the cDNA sequences
the microwave oven heating and the standard streptavidinublished by Fearon et al (1990). Other primer sets within exon 17

biotin—peroxidase complex (LSAB kit, Dako, Copenhagen,described by Reale et al (1994) were also applied: DCK2834S,
Denmark) methods. Briefly, slides were heated in i0gitrate ~ ©-CCCAGACTAACTGCATCATCATGAG-3  (sense),  and

buffer (pH 6.0) for six 5-min cycles for DCC and three 5-min DCK3151A, S-CACCTACTGGTGGGAGCAT-3 (anti-sense).
cycles for p2wFucs p2%ei and Ki-67 antigen, using a For amplification of p24+7/c»t mRNA, primers were 'SGCGC-
microwave oven, and then incubated overnight &€ 4vith CATGTCAGAACCGGCTG-3 gnd ) 3-GCAGGCTTCCT-
optimum dilutions of primary antibodies. The antibodies STEGGCGGAT-3, the products including the whole translated

employed were anti-human DCC monoclonal antibody (clond®gion of this gene (Nadal et al, 1997). The PCR procedure was
G97-449,x 100 dilution: Pharmingen, San Diego, CA, USA), performed with 35 cycles of denaturation af@4or 0.5 min.
anti-WAF1 monoclonal antibody for p24rcit (x 20 dilution, annealing at 5% for 1 min and extension at 2 for 1 min, with
Novocastra Laboratories Ltd., Newcastle, UK), anti-Kip1 mouse? final extension time of 7 min. As a negative control, water was
monoclonal antibody for p2?t (x 1000 dilution; Transduction supplied instead of template DNA for each examination. To
Laboratories, Lexington, KY, USA), and rabbit anti-human Ki-67 €xamine the quality and quantity of the synthesized cDNA,

antigen & 150 dilution; Dako). To confirm the specificity of amplification with B-actin specific primers (:sense,’-'EGC-
binding, normal mouse or rabbit sera 500 dilution) were TATCCAGGCTGTGCTAT-3 and antisense, '&ATGGAG-

supplied instead of primary antibodies as negative controls. TTGAAGGTAGTTT-3) was also carried out. PCR assays were
performed in duplicate or triplicate.

Scoring for immunoreactivity

SBH
Scoring of the immunohistochemistry results was made as previ-

ously reported (Saegusa et al, 1996). Briefly, based on the perceAt-10 pl aliquot of each PCR reaction mixture was electrophoresed
ages of immunopositive epithelial cells in the totals of normal oin @ 3.0% agarose gel and transferred to a Hybond N nylon
neoplastic cells, subdivision for DCC and g®7was into five =~ membrane (Amersham, Tokyo Japan) with X @aline-sodium
categories as follows: 0, all negative; 1, < 10% positive cellscitrate (SSC) solution overnight. After prehybridization using DIG
2, 10-30%; 3, 30-50%; and 4, >50%. Subclassification folEasy Hyb (Boehringer Mannheim, Tokyo, Japan) solution, filters
p21wFicipl was as follows: 0, all negative; 1, < 5% positive cells; were hybridized overnight with each digoxigenin-labelled exon-
2, 5-10%; 3, 10-30%:; and 4, > 30%. The immunointensity waspecific probe, which corresponded to internal sites between the
also subclassified into four groups: 0, negative; 1+, weak; 2+primer sets used. The sequences of oligonucleotide probes for
moderate; and 3+, strong. Immunoreactivity scores were generat&C exon 6/7, DCC exon 17, p2f¥crl and B-actin were as

by multiplication of the values for the two parameters. Normalfollows: probe DCC exon 6/7 (BATTGGATGAAGAATGGA-
squamous or endocervical glandular epithelia adjacent to carcSATGTGGTCATT-3, encoding nucleotides 1087-1116 in the

nomas in each case were used as positive controls for the thre@NA sequence), probe DCC exon 17-AFGAGTTGGACTC-
antibodies. CTCCCTTGAAC-3, nucleotides 2226-2250), probe pyZ1/ciet

(5'-TGAGCGATGGAACTTCGACTTTGTCACCGA-3,
nucleotides 216-245), and proBeactin (3-ACTGACTACCT-
CATGAAGATCCTCACCGAG-3, nucleotides 597-626).
Hybridization signals were detected with a DIG Luminescent
Detection of apoptotic cells in haematoxylin and eosin stainedetection Kit (Boehringer Mannheim). The conditions used for
sections was performed, using high-powed( object andc 10 hybridization, washing and detection were in line with the manu-
ocular) magnifications, in accordance with the criteria of Kerr et afacturer’s recommendations. Between each hybridization the filter
(1994). Al values were calculated after examining at least 200Was stripped before being rehybridized with another probe.

nuclei in five randomly selected fields for each case. Areas of Quantitation of hybridization signals for DCC exons 6/7 and 17,
severe inflammatory cell infiltration and necrosis were excludedandf-actin, respectively, was performed by densitometric analysis
since some doubtful cells were observed in such regions. MI anasing NIH Image software, version 1.58. The relative expression

Apoptotic and mitotic indices (Al and MI), and Ki-67
labelling index (LI)
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level of DCC mRNA was calculated by normalization to thetypes of HPV (6, 11, 16, 18, 30, 32 and 33) (Toh et al, 1992). The
hybridization signals foB-actin in each case. PCR assay entailed 40 cycles of 0.5 min &C94L min at 40C
and 1 min at 7ZC. The quality of the DNAs was confirmed with

B-globin gene specific primers (Coates et al, 1991).
Western blot assay

Tissue samples were homogenized inn.phosphate-buffered  statistics
saline (PBS) solution and clarified by centrifugation (12 000 rpm, ) . .
30 min). Fifty-microgram protein samples were separated by 12(%)ata for Al, MI, Ki-67 LI and immunoreactivity scores of several

sodium dodecyl sulphate (SDS)-polyacrylamide gel electro/Markers were analysed using the Mann-Whitngytest.

phoresis and then electroblotted (50 mA for 2 h) onto immobilonCorrelations were examined using the Pearson’s correlation coeffi-

P (Millipore, Tokyo, Japan). After blocking with Block cient. The cut-off for statistical significance was defined as

Ace (Dainihonseiyaku Co., Osaka, Japan), the membranes wefe< 0-05.

incubated overnight at°€ with optimum dilutions of primary

anti-WAF1 ¢« 20 dilution) and anti-Kip 1>( 1000 dilution) mouse RESULTS
monoclonal antibodies. Reactivity was visualized using the

Western Blot Chemiluminescence Reagent (RENfe Science ~ DCC expression

Products, Boston, MA, USA). As positive controls, normal squaoderate to strong cytoplasmic immunoreactivity for DCC was
mous epithelium or squamous cell carcinomas (SCC) of uteringjffysely observed in endocervical glandular cells. The majority of
cervix were used since a high frequency of321°% expression  qther cervical components, including stromal cells, vessels and
has been demonstrated for the latter (Nadal et al, 1997) alet p27 smooth muscular cells, lacked immunoreactivity (Figure 1A).
immunopositivity is present in the former (Jordan et al, 1998). A variety of immunostaining patterns for DCC were found
in AIS and AC lesions. Some tumours showed a diffuse strong
cytoplasmic immunoreactivity, while others were negative or
demonstrated sporadic positivity. Stromal tissues within tumours
DNA samples were extracted from several seriajubOthick were consistently negative (Figure 1B,C).

paraffin wax sections, through phenol-chloroform treatment. The average values for DCC immunoreactivity scores were
Aliquots of DNA (100 ng) were used as templates in a reactiorsignificantly lower in E-ACs than normal glandular cells, but
volume of 10ul containing 1um of each primer targeting the L1 similar values were found for normal, AIS and M-AC categories
open reading frame. The general primers used can detect eiglitigure 2). No correlations with other clinical or pathological

HPV detection

Figure 1 DCC immunoreactivity in normal cervical glandular epithelium (A) and adenocarcinomas of mucinous (B) and endometrioid (C) types. Note the
moderate (A), strong (B) and weak (C) immunointensities; x 400
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DCC p21WAF1/C|p1

Immunoreactivity score

Figure 2 Immunoreactivity scores for DCC, p21WAFLCipl and p27KieL,

N, normal cervical glandular epithelium; A, adenocarcinoma in situ;

M, mucinous type adenocarcinoma; E, endometrioid type adenocarcinoma.
The data are means * s.d. values. a, P = 0.012; b, P = 0.027; ¢, P = 0.0053;
d, P=0.0048; e, P=0.012; f, P=0.007; g, P = 0.0014

p21WAFLCipl gnd p27 Kirl expression

In normal cervical components, weak nuclear immunoreactivity
for p21WAFCirl was sporadically observed in a few glandular cells,
while most stromal tissue components lacked staining. In contrast,
moderate to strong immunopositivity for 27 with distinct
nuclear staining was occasionally found in epithelial and stromal
elements, including infiltrating lymphocytes.

In AIS and ACs, clusters of p24riCirl-positive cells with weak
to strong immunoreactivity were sporadically observed in tumour
lesions, showing marked heterogeneity (Figure 3A,C). On the
other hand, pZ®!-positive cells were diffusely distributed in most
tumours (Figure 3B,D).

The average p2%Fucrl scores increased in the sequence
leading from normal cervical glandular cells to E-ACs, the differ-
ence being significant, while p2% scores in AIS and E-ACs,
respectively, were significantly higher than either normal or M-AC
values (Figure 2). There was no association between either
p21wAriCiel or p27Firl scores and any of the clinicopathological
factors investigated (data not shown).

Al, Ml and Ki-67 LI

Detailed morphological features of apoptotic cells have been
reported previously (Saegusa et al, 1996; Koshida et al, 1997).
Cells undergoing apoptosis were more frequently identified in

parameters, including histological malignancy, FIGO stage antumour lesions, in particular AIS and E-ACs, than in normal glan-
lymph node status, were observed in ACs of either type (data naular epithelia. Similar findings for mitotic figures and nuclear Ki-

shown).
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67 immunopositivity were also observed (Figure 4). The average
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Immunohistochemistry of p21WAFLCiet (A C) and p27Ket (B, D) in mucinous (A, B) and endometrioid (C, D) type cervical adenocarcinomas. Distinct

nuclear staining of these proteins is evident. (D) Note the immunopositivity of infiltrating lymphocytes (indicated by arrows); x 400
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Figure 4 (A, C) Apoptotic (indicated by long arrows) and mitotic cells (indicated by short arrows) in mucinous (A) and endometrioid (C) type adenocarcinomas.
Apoptotic cells are characterized by overall shrinkage and homogeneously dark basophilic nuclei, presence of nuclear fragments (apoptotic bodies), sharply
delineated cell borders surrounded by empty space, and homogeneous eosinophilic cytoplasm; haematoxylin and eosin x 400. (B, D) Ki-67 immunoreactivity in
mucinous (B) and endometrioid (D) type adenocarcinomas; x 200
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Figure 5 (A) Apoptotic and mitotic indices (Al and MI); a, P=0.01; b, P = 0.04; ¢, P = 0.026. (B) Ki-67 labelling index; d, P = 0.02. N, normal cervical
glandular epithelium; A, adenocarcinoma in situ; M, mucinous type adenocarcinoma; E, endometrioid type adenocarcinoma. The data are means + s.d. values.
(C) Correlations among Al, Ml and Ki-67 LI for all samples
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values_ of Al, as well as MI and Ki-67 LI values, were_ signific_antly DISCUSSION
lower in M-ACs than either AIS or E-ACs respectively (Figure
5A,B) Positive correlations among Al, MI and Ki-67 LI in normal The present immunohistochemical study demonstrated DCC
and malignant lesions were noted (Figure 5C). expression in normal endocervical glandular cells with
pronounced intracytoplasmic mucin accumulation, these being
considered terminally differentiated and non-replicating cells.
Previous studies revealed an association between DCC expression
and cell differentiation in several tissues. For example, DCC is
DCC scores was not correlated with values for"p2Frt and ~ abundant in neurons of the central and peripheral nervous system,
p27irt in any category of cervical lesion. Furthermore, no associfegarded as mature and non-dividing cells (Hedrick et al, 1994). In
a’[ion W|th A|’ MI and K|_67 LI was apparent (da’[a not Shown)_ By normal COlOniC epithelium, there are two major diﬁerentiated Ce”
contrast, p2#AFicint and p2Fel, respectively, were positively types, goblet cells and enterocytes, the expression being predomi-
correlated with Ki-67 LI (M-ACs vs p2#Fucey =071, hantin the former (Hedrick et al, 1994). Narayanan et al (1992)
P<0.0001, and vs p&P, r=0.45 P=0.01; E-ACs vs have also reported a functional role for DCC in the induction and
p21WaFLcipl = 0.49,P = 0.005, and vs pZPL, r = 0.41,P = 0.02)  Maintenance of the differentiated phenotype of rat PC-12 cells
but not Al and MI in both M- and E-AC lesions. derived from rat phaochromocytoma, in response to nerve growth
factor. Our results, therefore, suggest that DCC expression may
play an important role in controlling and maintaining the differen-
RT-PCR/SBH assay tiation of cervical glandular cells.

Amplicons withB-actin primers were detected with the expected One finding of interest in this context is that levels of DCC
molecular weight of 446 bp in all RNAs obtained from nine €xpression differed with the histological type of C-AC. With
C-ACs samples, showing strong hybridization to the specifidumour progression from AIS lesions, DCC expression did not
oligonucleotide probe. alter in M-ACs, while down-regulation was observed in E-ACs.
RT-PCR products amplified by primer sets of either DCC exondledrick et al (1994) demonstrated earlier that high levels of DCC
67 or 17 were observed with molecular weights of 233 bp angXpression were observed in hyperplastic polyps and mucinous
341 bp respectively. A positive correlation=0.888,P = 0.0014) carcinomas, while the expression was decreased or absent in
between relative amounts of DCC exons 6—7 and 17 was noteddeénomatous polyps and adenocarcinomas of the colon, in line
High DCC mRNA amounts (more than the average for ACs; exonWith less mucin production. This suggests that there are at least
6—7,>0.7; exon 172 0.6) were observed in three (33.3%) of nine tWO pathways to colorectal tumorigenesis: DCC loss and failure to
ACs, in line with the high immunoreactivity scores (more thandifferentiate toward mucin-producing cells, and a mucinous type
average values; M-ACg, 8; E-ACs,=> 6), with the exception of unassociated with alteration of DCC expression. We therefore
one case. conclude from the present data that in C-ACs, tumour histological
With the primer set for p2#Ficir, the expected 571 bp frag- phenotypes, in particular loss of the capacity to produce mucin,
ment was amplified in five (55.6%) of nine ACs. Although unex-may be closely associated with change in DCC expression.
pected fragments of approximately 350 bp were also observed, Up-regulation or de-regulation of pZEvcet and p2Frt may
their significance was unclear. Of the positive cases, four wer@Ccur in a variety of human malignancies. For example,

immunopositive. One case was negative for mRNA, but positive21*A7/¢P* expression is frequently observed in SCCs of the
for immunoreactivity. larynx, in association with tumour cell differentiation (Nadal et al,

1997). In gastric carcinomas, P2y cirl expression is positively
correlated with tumour stage, depth of invasion and lymph node
metastasis, in line with a positive rather than an inverse association
Western blot analysis of p24riCirt revealed a molecular weight with Ki-67 positivity (Yasui et al, 1996). Recently, Sgambato et al
of 21 kDa in all samples investigated. An association betwee(1997) demonstrated increased expression ofp2n several
Western blot findings and either mRNA or immunohistochemicalcancer cell lines with rapid growth and high levels of cyclin
results was observed for four of five cases. FoKp2a 27 kDa  E-associated kinase activity, suggesting the existence of a homeo-
band was detected in all five of the samples investigated, in lingtatic feedback mechanism. Based on these reports, although it is
with the immunohistochemistry. Although several lower molec-widely accepted that p24Fi/Crtand p2Frt act as negative regula-
ular weight bands were also observed, these may have been duddts in normal cells (El-Deiry et al, 1993; Harper et al, 1993;
protein degradation. Polyak et al, 1994; Toyoshima and Hunter, 1994), they may not be
simply related to cell cycle progression in tumour cells.

In this study, significantly high values for Al, Ml and Ki-67 LI
were evident in E-ACs as compared with M-ACs, along with more
Specific amplicons using the primer set for faglobin gene were  pronounced expression of p2&Cri and p2¥r:. Considering the
observed in 64 (80%) of the 80 C-AC cases. HPV-DNAs werssignificant difference in DCC expression between the two histo-
detected in 30 (46.9%) of these, including nine (39.1%) of 23ogical phenotypes, it was expected that reduced DCC expression
M-ACs, 12 (48%) of 25 E-ACs and nine (56.2%) of 16 AIS. Theremay contribute to rapid tumour tissue kinetics, since a close asso-
was no association between HPV infection and the histologicatiation between de-regulation of this gene and tumour progression
phenotype. HPV-DNA positivity was significantly related to high or metastasis has been reported in several human malignancies

Correlations among DCC, p21 WAFL/Cipl ' n27Kipl - gpoptosis
and cell proliferation

Western blot assay

HPV detection

values for p2%0t scores £ = 0.012), Al ¢ = 0.008), Ml ¢ = (Kikuchi-Yanoshita et al, 1992; Enomoto et al, 1995; Kong et al,
0.006) and Ki-67 LI P < 0.0001), but no association with DCC 1997; Goi et al, 1998). Our results, however, revealed that
immunoreactivity was noted. DCC expression was not related to any cell kinetic markers or

British Journal of Cancer (1999) 80(1/2), 51-58 © Cancer Research Campaign 1999



DCC in cervical adenocarcinoma 57

clinicopathological factors. Further studies are necessary to clarififannon GJ and Beach D (1994) P15 is a potent effector of TGB-induced cell
the association between DCC expression and tumour cell kinetics, Cycle amestVarure 371: 257-261
With regard to an association between mRNA- and I,(_)teinﬁarper JW, Adami GR, Wei N, Keyomarski K and Elledge SJ (1993) The p21 Cdk-
g o . p . interacting protein Cipl is a potent inhibitor of G1 cyclin-dependent kinases.
based assays, a positive correlation of DCC mRNA expression ¢ 7s: 805-816
between exons 6-7 and 17 was evident in C-ACs, the amountgdrick L, Cho KR, Fearon ER, Wu T-C, Kinzler KW and Vogelstein B (1994) The
being positively associated with the immunoreactivity scores. DCC gene product in cellular differentiation and colorectal tumorigenesis.
F— ST ; Genes Dev 8: 1174-1183
S.Imllar fl.ndlngs have also been reported f_or ovarian and einldom%uang Y, Boynton RF, Blount PL, Silverstein RJ, Yin J, Tong Y, McDaniel TK,
trial carcinomas (Enomoto et al, 1995). With regard td"f2%? Newkirk C, Resau JH, Sridhara R, Reid BJ and Meltzer SJ (1992) Loss of
analysis, our results indicated similar positivity for this molecule  heterozygosity involves multiple tumour suppressor genes in human
among the three different methods in most cases. Nadal et al esophageal cancetancer Res 52: 6525-6530
(1997) also demonstrated a significant correlation Of/vm/gpl Jordz?m RCK Bradley G a.and $I|ngerlanq J (1998) Reduced levels of the.cell—cycle
L . . . . inhibitor p27%t in epithelial dysplasia and carcinoma of the oral caxity.
positivity between immunohistochemistry and mRNA assays in =, " o coc o0
laryngeal SCCs. In contrast, although a concordance for Westegamb A, Gruis NA, Weaver-Feldhaus J, Liu Q, Harsham K, Tavtigian SV,
blotting and immunohistochemistry of p®¥ was observed in our Stockert E, Day RS, IIl, Johnson BE and Scholinck MHA (1994) A cell cycle
series, the positivity in the former case may also include the regulator potentially involved in genesis of many tumor tySeignce 264
; ; : : : Frs 436-440
EXPFESSIOH of non eplthel.lal cell components, in partICU|ar infil Kerr JFR, Winterford CM and Harmon BV (1994) Apoptosis: its significance in
trating Iymphoc_ytes. Yasui et _al (1997) ha\_/e already r_eported thal  cancer and cancer theragyuncer 73: 2013-2026
discrepancies in pZ? positivity between immunostaining and Kikuchi-Yanoshita R, Konishi M, Fukunari H, Tanaka K and Miyaki M (1992) Loss
Western blotting findings for gastric carcinomas might be due to  of expression of the DCC gene during progression of colorectal carcinomas in
contamination of stromal cells expressing this protein. familial adenomatous polyposis and non-familial adenomatous polyposis
Iti idel ted that E6 dE7 tei d d patients Cancer Res 52: 3801-3803
IS widely accepted that £6 an oncoproteins, produced By einyt; A3, Hedrick L, Cho KR and McDougall JK (1995) The DCC gene
HPV, are able to hind to p53 or the retinoblastoma gene product ~syppresses the malignant phenotype of transformed human epithelial cells.
(Rb), both well known as cell cycle-related proteins (Dyson et al,  Oncogene 10: 1581-1586
1989; Werness et al, 1990), thereby blocking their negative effecteng X-T, Choi SH, Inoue A, Xu F, Chen T, Takita J, Yolota J, Bessho F,
on progression through the cell cycle. Our results also indicated ~Y2"2gisawa M, Hanada R, Yamamoto K and Hayashi Y (1997) Expression and
. . . L. . mutational analysis of the DCC, DPC4, and MADR2/JV18-1 genes in
that HEV infection is p03|_t|vely related to rapid tumour growth. | o\ oblastomaCancer Res 57: 3772—3778
Alteration of DCC expression, however, may be not affected. Koshida Y, Saegusa M and Okayasu | (1997) Apoptosis, cell proliferation and
In conclusion, the present study demonstrated that DCC expres- expression of Bel-2 and Bax in gastric carcinomas: immunohistochemical and
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