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Abstract Medullary thyroid carcinoma (MTC) origi- Key words Medullary thyroid carcinoma -
nates from C cells, which secrete calcitonin (CT), thédlasement membrane - Laminin - Rat
specific marker. C cells are located in contact with the

basement membrane (BM) of the thyroid follicles, which
is partly made up of the laminin-2 isoform synthesizddtroduction

by thyrocytes. During oncogenesis, proliferation of the C

cells, invading the centre of the follicles, leads to a brelslledullary thyroid carcinoma (MTC) is a C cell neo-

in their normal contact with the BM. As specific interaglasm that occurs in humans in sporadic or familial forms
tions of cells with BM components, especially laminingssociated with mutations of the RET proto-oncogene
are important for proliferation and differentiation, we in22]. C and MTC cells secrete calcitonin (CT), their usu-
vestigated the relationships of normal and neoplasticaCbiological marker [20]. C cells, a minor component of
cells with laminin in the Wag/Rij rat model of humarthe thyroid tissue, are always located at the basal aspect
MTC. Immunocytochemical studies showed a progresthe follicles in contact with the surrounding basement
sive loss of the laminin layer underlying the hyperplasticembrane (BM). The Wag/Rij strain of rat has been vali-
C cell nodules around the large dedifferentiated tumoudsted as the closest model to human MTC: a large pro-
The a2, B1 andyl chains of the laminin-2 isoform wereportion of 18- to 24-month-old rats develop spontaneous
synthesized and secreted by rat MTC 6-23 cell cultuteasours that are morphologically [4] and functionally
and the tumours induced by subcutaneous injectionvefy similar to this human disease [15, 17, 19].

these cells. In situ hybridization combined with anti-CT In cancer, the importance of extracellular matrix
immunocytochemistry showed a low expressiona@ (ECM) molecules has been demonstrated mainly in the
mMRNA on differentiated C cells and thyrocytes, but anetastatic process, via adhesion and/or migration of ma-
overexpression on immunonegative spontaneous Mlighant cells. Moreover, cell-matrix interactions initiate
and induced intrathyroid tumours. The high level@f signal transduction processes that regulate cell prolifera-
gene expression, together with tumour dedifferentiatidign and differentiation: basic cellular processes which,
suggests a relationship with malignancy. when deregulated, are involved in oncogenesis. An influ-
ence of altered interaction with ECM in C cell evolution
towards MTC can be suggested, since between normal
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19]. Recently, Lausson showed that this decrease in [Bright). Morphological control observations were realised by

munoreactivity is associated with a higher mitotic indeXann-Dominici staining process (toluidine blue-eosin). .
For |mmUnOCytOChem|Stry, tissue sections were incubated in:

indicating an increasing aggressiveness of the CT-nega- 1500 sycrose PBS buffer (30 min), then washed in PBS
tive cells [13]. In humans, the presence of a large nUmM@gI1o min), (b) 50 MM NECI in PBS (10 min), then washed in
of such dedifferentiated cells correlates with a bad pra3s (3x10 min), (c) PBS with 4% BSA to minimize nonspecific
nosis [17]. Iabellri]ng (30 hmin)b(d) primary(a)ntibody dilute?l in PBhS overnight
; ; in a humid chamber at 4°C, (e) appropriate fluorochrome conju-

The BM IS an archlt_ecturally complex structure, co ated antibody (2 h), then washed in PBS (3x10 min). For double
posed mainly of laminin and type IV collagen, the othgjheliing, both antibodies were incubated one after the other.
usual components being entactin and heparan sulfatespecific CT detection was performed with an antiserum raised

proteoglycans [31-33, 36, 37]. It is thought to play ig sheep against human CT (generous gift from Dr. A. Jullienne, U

; ; ; ; F 9 INSERM, Hbpital Lariboisiére, Paris, France), and an anti-
central part in a variety of physiological and pathologlqggeep antibody coupled with AMCA (7-amino-4-methyl cou-

processes, principally via the laminin family, which ig5in 3 acetic acid) purchased from Sigma Immunochemicals
implicated in cell attachment, spreading and motilitysaint-Quentin Fallavier, France). Anti-laminin serum was pro-
cell division, differentiation and gene expression [2, @yced in a rabbit by immunization with EHS tumour purified lam-
16, 30]. Laminins are large glycoproteins (800 kD&)n (Sigma Immunochemicals). Collagen type IV was revealed

; : th a polyclonal rabbit serum obtained by immunization with an
composed of three polypeptide subunits, one he Mgen isolated from human placenta (ICN Biochemicals, Orsay,

Qhain,d, and two light Chai_nsﬁ andy, ”nked_ by disul- France). The secondary antibody was a fluorescein isothyocyanate
fide bonds (nomenclature in [5]). Eleven different lam{FITC)-conjugated anti-rabbit IgG serum (Interchim, Montlucon,

nin isoforms have been reported. Laminin-1, the firstance). The specificity of the reactions was tested by using nor-

; i ; _ . al serum or irrelevant antibodies, or specific antibody saturated
molecule identified in an Engelbreth-Holm Swanﬁ]y an excess of antigen, when possible (CT detection), as a substi-

(EHS) tumour, is characterized by the heavy chal, ;e for primary antibodies. All controls were negative.
of 400 kDa linked to th@1 andyl light chains (200 kDa  The in situ hybridization procedure has been described previ-
each). The laminin-2 isoform has a heavy chai@, ggsly [15]. |npggort, frozen tiSSiléeo/SectionS were fﬁhé/dfate% é%r
H min N containin 0 Sucrose, wasne n
(380 kDa), instead ail. - 2x15 min), post-fixed with 4%/0 paraformaldehyde in 0.1 M phos-
The present work Sho_Ws _that in rat MTC, the bas%ﬁate buffer, pH 7.4, for 30 min, washed with 2xSSC (5 min).
ment membrane was maintained around the hyperplastiginin a2 mRNA detection was performed with two different
follicles and C cell nodules but progressively became ddéigonucleotide probes made and purified by Genset (Paris,
fective on the large dedifferentiated tumours. The tum gr%?rﬁﬁ)aTzhggq"l‘ﬁrnech[”l“g]'e”;ﬁgt%rrgtt‘;é‘ggé’r:fcfgre(’:‘érlfr’ggso?lf dti?wg rat
cell line rMTC 6-23 isolated from a rat MTC [38] Syny cieotides 301-341, was@TGGGCACCATACTGGCTTTG-
thesizes laminin-2 both in cultures and in subcutanea@iScCcCATCCAAAGCTCTC3S and the second one wasGEBA-
malignant tumours induced by in vivo injection of theSBGTTGTCAGCAACAGCGGTCTTGACATGGACAACG3 cor-

cells. In in situ hybridization, an unexpected overexprg§sponding to nucleotides 76-114. They were end-labelled with

. ; : ; S-ATP by terminal deoxynucleotidyltransferase (Boehringer,
sion ofa2 mRNA was revealed in the dedifferentiated eylan, France). Prehybridization was carried out with 50 pl of

cells of both spontaneous and induced tumours. the prehybridization solution (20% formamide, 10% dextran sul-
fate, 0.2% SDS, 0.3 M NaCl, 2 mM EDTA, 80 mM Tris-HCI
pH 7.5, 0.1% Na-pyrophosphate (Merck, Nogent-sur-Marne,
- France), 0.1 mg/ml heparin 25,000 U (Boehringer, Meylan,
Materials and methods France) 10 mM DTT (Sigma, Saint-Quentin Fallavier, France) un-
der a coverslip in a humid chamber, at 42°C for 1 h. Slides were
Rats of the Wag/Rij strain were raised according to the principleashed rapidly with 4xSSC. Tissue sections were incubated over-
of laboratory animal care (NIH publication no. 85-23, revisedght with 30 pl of the hybridization solution (20% formamide,
1985) and French laws on the protection of animals. The breedix$SC, 5x Denhart’s solution, 5% dextran sulfate, 250 pg/ml her-
stock was obtained from the TNO Institute (Rijswijck, The Nething sperm DNA, 250 pg/m. coli tRNA) (Boehringer, Meylan,
erlands). A spontaneous MTC develops in 50-60% of the 2-yefarance) containing the probe (2°1€pm for each slide), under a
old rat population. coverslip sealed with rubber cement, in a humid chamber at 42°C.
The rMTC 6-23 cell line, originating from a spontaneouSlides were extensively rinsed and shaken, first with 4xSSC, then
Wag/Rig rat MTC [38], was purchased from ATCC. Cells wemgith solutions of increasing stringency, 1xSSC (1x30 min),
grown in Dulbecco’s modified Eagle’'s medium (DMEM) with0.1xSSC (2x60 min).
15% horse serum and 2.5% fetal calf serum, in a humidified The immunolocalization of CT was performed at this step, as
chamber at 37°C with 5% GOTumours were induced in youngdescribed above, prior to the application of photoemulsion
rats by intrathyroid (1.5x®Dor subcutaneous injections (2.5%10 (Amersham LM-1). After exposure for 3—4 weeks at 4°C, slides
of these tumour cells. were developed then mounted in Mowiol. They were observed,
For histological purposes, rats were anaesthetized to death witd micrographs were prepared, under fluorescent and dark-field
Nembutal, and their thyroid glands removed by dissection undemi&roscopy using an Axiophot Zeiss microscope.
microscope. Thyroid and tumour tissue were cut into small pieces.To assess the specificity of the signal, hybridization was ac-
Classic histology was performed on samples fixed by immersioomplished with two probes complementary to two different se-
in Bouin’s liquid (Hollande’s modifications), dehydrated and enguences of the:2 laminin gene: similar labelling was observed for
bedded in paraffin by standard procedures. Sections were cuthatsame tissues. Observations were made on all the tissues in the
8 um. For immunocytochemistry, samples were fixed in 4% paexea. A strong signal was found under the epithelium of the oe-
formaldehyde in 0.1 M phosphate-buffered saline (PBS) at pH 7séphagus. Negative controls were obtained with the hybridization
for 1 day at 4°C, washed overnight in PBS containing 15% suixture, but without the probes, or through the pretreatment of
crose, embedded in tissue-Tek, quick-frozen by immersion irgections with ribonuclease (20 pg/ml) for 1 h at 37°C.
isopentane chilled in liquid nitrogen, and finally stored at —-80°C Metabolic labelling was performed on rMTC 6-23 cells cul-
until used. The frozen tissues were sectioned (10 um) in a crydeuwed on plastic, on day 6 after plating, and on biopsies of a subcu-
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taneous tumour. In the latter case, the tumour was dissected
sterile conditions, cut into small pieces and maintained in cul
medium. Then 0.5 mCi/ml of the Tr&S$-label metabolic labelling
reagent containing BSS-methionine and  B5S-cysteine
(1000 mCi/mmol, ICN Biochemicals, Orsay, France) was adde
both culture media for 18 h. At the end of labelling, the spent
dia were collected and centrifuged to eliminate cellular del
Cells were washed three times with DMEM, then lysed in bu
1: 50 mM Tris-HCL, 0.4 M NaCl, 2 mM EDTA, 1% Triton X-10
(w/v), 0.4% SDS (w/v), 1 pg/ml aprotinin, 2 pg/ml leupept
0.1 mg/ml ovomucoide, 1 mM PMSF, pH 8 (Sigma). Samg
were kept frozen at —70°C until use. Aliquots of cell extre
(300 pl) and medium (700 pl) were used for laminin immunoy
cipitation according to the method previously described (Andr
al. 1994). All steps were performed at 4°C. Samples were
cleared by an overnight incubation and shaking with 50 pl ra
preimmune serum, then by 2 h with protein A-Sepharose (CL
Sigma) slurry in buffer 1 containing 4% bovine serum albui
(wt/v). Beads were removed by centrifugation (16,806 min),
and the supernatants were incubated for 3 h, with 50 pl of r:
anti laminin-1 serum obtained by immunization with murine la
nin purified from the EHS tumour [1], then with the protein A-¢
pharose slurry for 2 h. The antigen—antibody complexes \
washed 10 times with buffer 1 and twice with 50 mM Tris-F
buffer (pH 8.8), then solubilized in buffer for electrophoresis,
previously described [3]. Samples were applied to 3%—-12% [
acrylamide gels, an#C-labelled protein standards (Gibco BR
Cergy Pontoise, France) were included (1.12 nCi/lane). TI
were myosin heavy chains, 200 kDa; phosphorylasé7.4 kDa;
bovine serum albumin, 68 kDa; ovalbumin, 43 kDa; carbonic
hydrase, 29 kDaf3-lactoglobulin, 18.4 kDa; lysosyme, 14.3 kD
Following electrophoresis, proteins were fixed and stained
Coomassie blue R 250 (Fluka). For autoradiography, gels
dried then exposed to HyperfilBiMax (Amersham International
Les Ulis, France) at —70°C for 3—4 weeks.

For the polymerase chain reaction, cDNA was synthes
from 1 pg total RNA extracted from 6-23 cell cultures by the gu-
anidium thiocyanate method [6]. The reaction mixture had a finaly. 1A, B Histological aspects of spontaneous MTC in 18-
volume of 20 pl, and contained 75 mM KCI, 25 mM Tris-HCnonth-old Wag/Rij rats (routine Mann-Dominici staining). C
(pH 8.4), 3 mM MgCI2, 10 mM nuclease-free DTT, 20 U of RNAge|| multifocal nodular hyperplasia in a thyroid lobe. This small
sin, 200 U of reverse transcriptase superscript (BRL), 1 mM @imour is composed of five adjacent follicles. In three nodules, the
each dNTP and 40 pmol of a 3'oligo-dT primer. Primer extensigémaining layer of thyrocytes and colloid is observattos),
was performed for 1 h at 37°C. The reaction mixture was then gd these C cell nodules are clearly delimited by a layer of con-
luted to 100 pl with the same buffer containing 50 pmol of eagctive tissuearrowhead$. The two others have merged and are
specific primer and 1 unit of Taq polymerase. PCR primers for t8gclosed within the same connective envelogstefisky. x170

a2 chain were derived from the known rat sequence [18] (arg-Large multilobulated tumour. At the periphery the nodules are
sense BGGAGGAGAATCTGAATGGTGGS, sense ITGGC-  clearly distinguishable, separated by connective tissue and show-

CGAGTAGAGTATCCG3). The amplified sequence was arounghg thyrocytes surrounding colloid in the centaer¢ws). The cen-

157 pb. PCR reactions were performed in a thermocycler witd| part of the tumour is completely disorganized, showing at least

20 pl of the reverse transcription volume. The cycling conditioggree follicles joined togethergterisky and disrupted connective
were 30 s at 94°C, 30 s at 55°C, 30 s at 72°C, 30 cycles. Amplisye arrowhead$. x65

fied fragments were visualized by ethidium bromide after electro-
phoresis on 2% agarose gel, then transferred to a nylon membrane
(GeneScreen NEN). They were hybridized overnight, with a spe-

cific oligonucleotide antisense proléP-labelled using terminal cent follicles, while the thyrocytes are drawn towards the

deoxynucleotidyl transferase, at 42°C, then washed in string : ; ;
conditions. For a control, amplification was performed either wiﬁgmre (Fig. 1A). This step leads to the formation of

no RNA, or after a 1-h treatment with ribonuclease at 37°C.  small and then larger nodules comprising still differenti-
ated C cells, which are positive to CT antibodies. The tu-
mour increases in size, with more and more nodular fol-
Results licles located at the periphery of the tumour mass. These
newly incorporated follicles are still surrounded by their
The histopathological aspect of Wag/Rij rat thyroid armbnnective tissue (Fig. 1B). In the meantime, the centre
MTC tumours is shown in Fig. 1A, B. C cell diffuse hyef the tumour becomes disorganized, and the neoplastic
perplasia is genetically determined in Wag/Rij rats awélls lose their endocrine phenotype, becoming negative
can be observed from the age of 3 months onwards [18]CT (or CGRP) antibodies [13].
With increasing age, (from 18 months onwards) more On normal and pathologic thyroid sections, simulta-
than half of the population develops a C cell tumoureous immunolocalization of CT and BM constituents
during the early steps in oncogenesis, the proliferativen@s accomplished by double immunolabelliipe im-
cells progressively invade the periphery of several adjaunocytochemical study showed that in normal and hy-
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Fig. 2A—F Immunocytochemical localization of laminin in thy-thyroid. An immunoreactive laminin layer is observed, surround-
roid and MTC. Laminin and CT-positive C cells were detected nyg the thyroid follicles and the tumou€ @rrow), which appears
double immunostaining, using anti-laminin/FIT®,(C, E) and to be constituted of immunoreactive neoplastic C cé&lls 275
anti-CT/AMCA (B, D, F). A, B Thyroid from a 2-year-old rat, The laminin layer is no longer observed around the large tumour
showing diffuse C cell hyperplasia; the follicles in which CT-pos{arrow), but is present around the two small nodules developing in
tive C cells are observe® @rrow) are surrounded by an immuno-the follicles close to the tumouE); the tumour comprises essen-
reactive laminin layerA) follicular lumen containing the colloid tially dedifferentiated CT-negative C cell&)((V blood vessel).
(Co). x440C, D, E, F Spontaneous tumour$)(in a 2-year-old rat x27&
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ok 68 Fig. 4A, B Amplification of o2 gene of cultured rMTC 6-23 cells
b d - by RT-PCR.A a2 PCR products (157 bp) were electrophoresed
through a 2% agarose g@.Autoradiogram of the Southern blot

. : after hybridization with #2P-labelled specific probe. The control
s lane contains no RNA. DNA ladder F5 100 pb (Prom:ga)

Fig. 3 Demonstration of LN-2 polypeptide neosynthesis by neo- ) o )
plastic C cells. After labelling and immunoprecipitation of extractmmunoreactive laminin layer, totally restricted to the ar-
of the C cells Ec), tumour tissuesHY), and their respective mediagas of angiogenesis.

(Mc, Mt), autoradiography showed two major bands of about 210 In young rats, tumours were induced by injection of

and 220 kDa, thg andf3 chains, and a 380-350 kDa doublet cor- . . 2
responding to thex2 heavy chain grrow). The electrophoretic TMTC 6-23 cells in an orthotopic position or subcutane-

mobility of theal chain (400 kDa) was evaluated by the migratioausly. As already reported, this cell line is largely dedif-
of an EHS sample on the gel. The molecular masses of the radifdgentiated and tumours were always immunonegative to
belled markers are indicated in the right ma:gin CT antibodies [14, 38]. Fifteen days after grafting, the
tumour mass was encapsulated in thick multilayere con-
nective tissue, but no staining with laminin and collagen
perplastic thyroids of young and aged rats, the thyrdM antibodies was detected in the peripheral layer from 2
follicles were limited by a BM that was immunoreactiveo 15 days after transplantation.
both for laminin (Fig. 2A, B) and for collagen IV, which The persistence of an immunoreactive BM layer
was colocalized (not shown). Immunostaining revealadound the C cell nodules during the slow process of tu-
that a continuous laminin layer was maintained arountbur evolution suggests an implication of these cells in
these nodules and also around tumours that were still tie elaboration of its constituents. Laminins, essential
ferentiated (Fig. 2C, D). However, when the tumour imrolecules for BM assembly, are frequently synthesized
creased in size, the peripheral laminin staining whg tumour cells. We therefore investigated the ability of
weakened, fragmented, then became undetectable. MA&C 6—23 cells to produce laminin molecules in vitro
impairment of laminin immunoreactivity around thend in vivo, by metabolic labelling performed on tumour
large tumours occurred gradually with a decrease in €EIl cultures and on biopsies of tumours induced by a
positive cells (Fig. 2E, F), characteristic of the neoplassabcutaneous injection of the same cells (two materials
MTC dedifferentiation process and of the enhancemehéat are easily available). In cell lysates and culture me-
of malignancy. Meanwhile, these tumours were invaddih from both samples, laminin molecules were immuno-
by blood capillaries, which were lined with an intengarecipitated with an anti-murine laminin-1 serum, which
recognizes thel, 1 andyl laminin-1 chains. Thus, any
molecule of the laminin family sharing at least one sub-
Fig. 5A, B In situ hybridization ofi2 chain mRNA on a thyroid unit with laminin-1 was recognized and immunoisolated.
and a spontaneous tumour in a 2-year-old rat. Epifluorescence ofAfter an 18 h labelling wit>S-methionine, three ma-
hyperplastic and neoplastic C cells detected by anti-CT/AMCﬁ)r polypeptides were detected in cultured rMTC 6/23

combined with dark-field image of the labelled mRNA.A Thy- : .
roid section: the signal is quite similar in both cell types (immunS-eIIS and biopsy extracts after electrophoresis under re-

reactive C cells and follicular cells), and significantly higher th#ucing conditions and autoradiography. The apparent
that of the background on the colloi@d). x240B Spontaneous molecular masses of the light chains (200 kDa) were
tumour: high signal on the central area of the tumour exhibitingsRaracteristic for thgl andB1 laminin chains. The lami-

weak CT immunoreactivitybptton) but low signal on the immu- _; ; ; ;
noreactive cells located at the periphetgp) (Co remnants of a nin heavy C_h‘?"” r_nlgrated as a protein doublet of
thyroid follicle, arrowheadsgroups of red cells seen with the darid80/350 kDa; identical results were observed with the

field) x12C conditioned media of corresponding samples (Fig. 2). In-



a2 laminin-specific probe of a cDNA fragment, ampli-
fied by RT-PCR (Fig. 4).

In rIMTC cell cultures, in vitro immunocytochemical
investigations failed to detect laminin-specific deposits
around or inside these cells.

The in situ expression of tle2 chain mMRNA was in-
vestigated in normal thyroid follicles, during the succes-
sive steps towards MTC and in the induced orthotopic
tumours. To identify the normal C cells in follicles and
to determine the differentiated vs dedifferentiated status
of the tumour cells, along with the2 gene expression
we used a two-step procedure: in situ hybridization was
followed by anti-CT serum immunostaining on the same
sections.

The results showed that the labelling with the laminin
chain a2 probes was similar on thyrocytes and normal
immunoreactive C cells and remained low even after a
long exposure (Fig. 5A). A similarly low signal was ob-
served on hyperplastic foci and on nodules. Conversely,
stronger labelling was observed on the large spontaneous
tumours, particularly in the central part (Fig. 5B). As al-
ready shown [13, 15], cells located in the centre were
largely immunonegative, thus indicating that they were
dedifferentiated, while tumour cells located at the pe-
riphery and thus close to the remnants of the BM were
still immunopositive to anti-CT antibodies.

In the same way, a high level @2 mRNA transcripts
was detected on the induced tumours considering the
weak signal observed on the thyroid tissue in the same
section (Fig. 6A, B). As already mentioned, these tu-
mours are dedifferentiated and negative to CT antibod-
ies.

Fig. 6A, B In situ hybridization ofa2 chain mRNA on a 7-day
rMTC 6-23 orthotopically induced tumouh The dark-field im- Discussion
age shows the strong labelling on the tumadyr ¢ompared with

the weak background signal observed on the collaitb{vs) and . . .
the low labelling on the thyroid follicular cellK). This indicates Y& have examined those relationships between C cells

a high expression of the2 mRNA in neoplastic C cell® Histo- and the underlying follicular BM that are modified dur-
logical aspect of the transplanted tumour mass stained by roufing hyperplasia and MTC evolution. It is well known that
Mann-Dominici method. X775 oncogenesis is greatly influenced by extracellular signals
transmitted via ECM and its receptors [21, 34]. Imnmuno-
terestingly, under the same labelling conditions, a polgtochemical localization of laminin showed that the
peptide doublet with a similar molecular mass has abntinuous BM lining normal and hyperplastic follicles
ready been observed in thyroid follicular cells [1]: theas maintained around C cell nodules. The slow rate of
380 kDa chain was identified as th@ heavy chain of development of the nodular structures (several months)
laminin-2, which substitutes for tleel chain of laminin- and their increase in size raise the question of the pro-
1, and the 350 kDa polypeptide chain as the product aduction and renewal of the BM constituents. In the thy-
proteolytic cleavage of the 380 k@& chain. In cell ex- roid, only the follicular cells are known to be implicated
tracts,31 andyl chains were present in greater amounts the elaboration of the follicular BM constituents. Im-
than the heavy chain doublet, suggesting the presencenahostaining has revealed that both laminin isoforms,
somef1-yl complexes devoid of heavy chain. The alaminin-1 and laminin-2, colocalize in the follicular BM
sence of therl heavy chain (400 kDa) was confirmed oof porcine thyroid [1] 1t is generally considered, howev-
a sample of laminin-1, extracted from an EHS tumaar, that epithelial and stroma cells participate in the con-
loaded on the gel. Moreover an additional polypeptidi®lled production of ECM molecules [27, 28]. A contri-
chain of 150 kDa was noted in tumour cell extracts hation of C cells to the elaboration of BM components
well as in media, suggesting the presence of entactirhas not been demonstrated before.
these samples (Fig. 3). We examined the expression of laminin isoforms in
The expression of the2 mRNA heavy chain by the tumour rMTC cell line 6-23 issued from a Wag/Rij
rMTC cells was confirmed by hybridization with a ratumour, as C cell lines depicting the normal characteris-
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tics of the in situ cells are not available. We show herem the progressive loss of ECM, and it may correlate
that these cells were able to synthesize and secrete with the C cell dedifferentiation process. The implication
the medium thex2, B1 andyl chains corresponding toof this overexpression in the cancer process requires fur-
the laminin-2 isoform, in cultures or in tumours inducettier investigation.

by their injection. Thex2 heavy chain was visualized as
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