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Non-autocrine, constitutive activation of Met in human
anaplastic thyroid carcinoma cells in culture
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Summary Activation of Met by its ligand HGF has been shown to elicit both mitogenic and motogenic responses in thyrocytes in vitro. In the
present study we have investigated the expression of Met in human anaplastic thyroid carcinoma cells in culture. There was a variation in
expression level and size of Met in the different cell lines; high Met expression was found in four cell lines, compared to hon-neoplastic human
thyrocytes. Treatment with glucoproteinase F showed that the size differences observed were due to variances in the degree of glycosylation.
Interestingly, in cell lines with high expression of Met, the receptor proteins were found to be constitutively tyrosine phosphorylated. None of
these cell lines expressed HGF mRNA, and addition of suramin did not affect the level of tyrosine phosphorylation of Met in unstimulated
cells, suggesting the absence of autocrine stimulatory pathways. Furthermore, we did not observe MET gene amplification, activating
mutations or phosphatase defects. The tyrosine phosphorylated receptors appeared functionally active since the receptors associated with
the adaptor molecule Shc. In summary, we have found ligand-independent constitutively activated Met in four out of six anaplastic thyroid
carcinoma cell lines.
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The receptor tyrosine kinase Met consists of two disulphide-linkedhe tumours correlated to bad prognosis for the patients (Di Renzo
polypeptide chainsg and 3, with molecular masses of 50 and et al, 1992). In normal thyroid epithelium in vivo Met is only
145 kDa respectively (Giordano et al, 1989). Hepatocyte growtlexpressed at a very low level (Di Renzo et al, 1991, 1992).
factor (HGF), also known as scatter factor (SF), has been demohktowever, HGF has been shown to be a very potent mitogen for
strated to be the ligand for Met (Bottaro et al, 1991; Naldini et alpboth human and dog thyroid follicle cells (Dremier et al, 1994,
1991). Met is expressed in a variety of cell types, mainly of epitheEccles et al, 1996). Besides the growth stimulatory effect,
lial origin (Zarnegar and Michalopoulos, 1995). Activation resultsHGF also induced de-differentiation of the thyrocytes, as have
in a number of cellular responses, such as growth, motility andeen observed after stimulation with other thyroid mitogens
morphogenesis, depending on cell type (Stoker et al, 1987 Westermark et al, 1983). Furthermore, expression of HGF has
Higashio et al, 1990; Rubin et al, 1991; Weidner et al, 1991). In thelso been found within the human thyroid (Zarnegar et al, 1990),
cytoplasmic domain of the receptor protein there are two tyrosinmaking a paracrine stimulation possible in the regulation of
phosphorylation sites (Y1234 and Y1235) needed for activation athyroid follicle cell growth and function.
the kinase domain (Longati et al, 1994; Zhen et al, 1994), and two In the present study we have investigated the expression and
others for association with different SH2-domain containingactivity of Met in human anaplastic thyroid carcinoma cell lines,
signalling proteins (Y1349 and Y1356) (Ponzetto et al, 1994). Meas well as in non-neoplastic human thyrocytes in primary culture.
has been shown to interact with Grb2, phospholipagéRT-C-y), We found an overexpression of Met in a majority of the carcinoma
phosphoinositol (PI) 3-kinase, Shc and Src (Bardelli et al, 199Zell lines, viz. in HTh 83, C 643, SW 1736 and KAT-4, compared
1994), as well as Gab 1 (Weidner et al, 1996) and a tyrosine pho® the level found in normal thyrocytes. In these thyroid carci-
phatase (SHP2/Syp 2) (Villa-Moruzzi et al, 1993; Fixman et alnomas, Met appeared to be constitutively activated in a ligand-
1996). Recently, it was demonstrated that a member of the eisdependent fashion.
family of transcription factors, ets 1, positively regulates the
expression of Met (Gambarotta et al, 1996).

Overexpression of Met has been reported in several differen
types of carcinomas, including ovarian (Di Renzo et al, 1994)Cell lines

pancreatic (Di Renzo et al, 1995 colorectal (Di Renzo et al, . . . .
. . . The human anaplastic thyroid carcinoma cell lines HTh 7
1991; Prat et al, 1991) and thyroid carcinomas (Di Renzo et a&CarIsson ot al {)983) HT{1 74 (Heldin et al, 1991), HTh 83

1991, 1992, 1999. High expression of Met protein was found in oo et a1l “unpublished results), C 643 (Heldin et al, 1988),
approximately 70% of papillary thyroid carcinomas. The overex-,

ression was not related to gene amplification, but the histotype o%w 1736 and KAT-4 (Ain and Taylor, 1994) were routinely grown
P 9 P ’ yp in Eagle’s minimal essential medium (HTh 7, HTh 74, C 643 and

SW 1736) or in RPMI 1640 medium (HTh 83 and KAT-4). As a
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line used as positive control in the HGF Northern blot analysiselectrophoresis (SDS-PAGE) under reducing or non-reducing
was also cultured in RPMI 1640 medium. All media were supple€onditions, an immunoblot analysis was performed using anti-
mented with 10% calf serum and antibiotics (100 U of penicilinMet (C-28) or anti-Syp 2 antibodies (C-18, Santa Cruz
and 50ug of streptomycin per ml). The primary cultures of humanBiotechnologies, Santa Cruz, CA, USA), with a secondary horse-
thyroid follicle cells were established by collagenase treatment afadish  peroxidase conjugated anti-rabbit-lgG  (Amersham
non-neoplastic thyroid tissue (Heldin and Westermark, 1988), anBharmacia Biotech, Uppsala, Sweden). Detection of signals was
cultured in F12 medium containing 1% calf serum and antibioticsdone with a commercial kit for chemoluminescense (Pierce
Chemical Co., Rockford, IL, USA).

Northern blot analysis

Total RNA was extracted from cells using a LiCl/urea methodGIyCOprOtemaSe F digestion

(Auffray and Rougeon, 1980), and mRNA was enriched by poly-A Total cell lysate (2Qug per sample) from each cell line was diluted
selection. Total or poly-ARNA (15 or 10ug per lane respectively) to 100ul with a buffer consisting of 0.2 Na,HPO,, pH 7.5,
was size-fractionated in a 0.8% agarose gel under denaturatid® nm EDTA, 10 mv B-mercaptoethanoB(ME) and 0.5% (w/v)
conditions and transferred to a nitrocellulose filter. The filters weran-octylglucoside, boiled 3 min and digested with 2 U glycopro-
hybridized as described before (Heldin and Westermark, 1988)einase F (USB, Cleveland, OH, USA) for 24 h at@7Samples
using a %P-labelled (Megaprime kit; Amersham Pharmaciawere analysed in a Western blot using the anti-Met antibody.
Biotech, Uppsala, Sweden) human Met (Rong et al, 1992) or a

0.7 kb human HGR- subunit cDNA fragment (pKK233-D5; S .

Nakamura et al, 1989). The hybridization with the HGF probe Walgmmqnoprecnpltatlon of tyrosine phosphorylated
performed using QuikHyb solution (Stratagene, La Jolla, CA’protelns

USA). After a wash in X saline sodium citrate (SSC) &SSC  Cell lysates were prepared as described above. Tyrosine phos-
consists of 0.1 sodium chloride and 0.125sodium citrate, pH  phorylated proteins were immunoprecipitated from 0.5 to 1 mg of
7.0) and 0.5% sodium dodecy! sulphate (SDS) for 30 min‘&,37 total lysate (0.5 mg for the experiment in Figure 4 and 1.0 mg
and a subsequent wash in 8.5SC and 0.1% SDS at®Dfor 25  for experiment in Figure 5) using agarose-conjugated anti-
min. Filters were autoradiographed at ©Q@@Qising Kodak XAR-5  phosphotyrosine (PY) antibodies (PY-20-agarose; Transduction
films and intensifying screens. In order to check for loading differLaboratories, Lexington, KY, USA). Lysates were incubated for
ences the filters were hybridized with a glyceraldehyde 3-phost.5 h at 4C, and subsequently washed four times in lysis buffer.
phate dehydrogenase (GAPDH; pGAP) probe (Tso et al, 1985). The samples were boiled in sample buffer contaifitddE, and
separated on a 7.5% polyacrylamide gel. Immunoblots with the
Southern blot analysis anti-Met antibody were done as previously described.
Chromosomal DNA was extracted from the cell lines was incu'Co-immunoprecipitation of Met and Shc proteins

bated with proteinase K (1Q@ mf?) in 10 nm Tris—HCI, 1 nm

EDTA, 1% SDS and 0. sodium chloride (NaCl) for 20 h at Total cell lysates (1.2 mg per sample) were incubated with anti-Shc
37°C, followed by a phenol extraction. Chromosomal DNA wasantibodies (jug mi; PG-797 from Santa Cruz Biotechnologies,
precipitated in ethanol after extraction twice with isobutanol/Santa Cruz, CA, USA) for 1 h at@. After another 45 min incuba-
isopropanol (7:3). Chromosomal DNA was digested for 16 h ation with GammaBind Plus Sepharose (Amersham Pharmacia
37°C with EcoRI and samples were electrophoresed and trans-
ferred to a nitrocellulose filter using standard methods. The filter
was hybridized and autoradiographed as described above (Heldin
and Westermark, 1988). As a control for equal loading, the filte
was stripped and rehybridized with a 3 kb human PAI-1 ¢ DNA
fragment (pPAI3; obtained from Dr Sawdey, Scripps Researc
Institute, CA, USA).

- Hep G2

-HTh 74
HTh 83

-SW 1736

[ee}
—
1o}
—
'

-HTh7
-C643
- KAT-4

Western blot analysis c-met

Cells were incubated with or without HGF (rhHGF; R&D "85S
Systems, Oxford, UK), 10 ng m for 6 min at 37C, washed with
phosphate-buffered saline (PBS) containingM. Ma,vVO,, and -18S

lysed in a buffer consisting of 1% Triton X-100, 150 MacCl,

10 mv Tris—HCI pH 7.4, 1 mn EGTA, 1 mv EDTA and 0.5%
NP-40, with protease and phosphatase inhibitors (35 ng ml
phenylmethylsulphonyl! fluoride (PMSF), 14 mt?! aprotinin,
1mm NavO,, 10 mm NaF, 1 nm ZnCl, and 50um Na,MoO,). GAPDH
After a 30 min incubation on ice the lysates were centrifuges
for 15 min at 20 000g at £C. The clear supernatants were
collected and used in the experiments. The protein concentratioFigure 1 Expression of c-met mRNA in human anaplastic thyroid

were determined using a commercial kit (Pierce Chemicacarcinoma cell lines. Ten micrograms of poly A* -RNA were separated in a

X . 0.8% agarose gel, transferred to a nitrocellulose filter and hybridized with a
Co., Rockford, IL, USA). Following SDS-polyacrylamide gel human Met cDNA probe as described in Materials and Methods
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Figure 3  Glycoproteinase F digestion of Met in the thyroid carcinoma cell
lines. To study the size differences of Met, 20 g of total lysate from each cell
line was treated with glycoproteinase F for 24 h to trim off sugar residues.
200- i Untreated and glycoproteinase F treated lysates (3 pg per sample) were
116- _ separated by SDS-PAGE and the filter was immunoblotted with the anti-Met
R + blocking antibody
97- i peptide

utilizing a commercial kit (GeneAmp, Perkin-Elmer, NJ, USA).
The cDNA was amplified by PCR, 30 cycles, using two primers
spanning exon 18 and 19 of th®FET gene: GGCAA-

WB: a-Met GAAAATTCACTGTGC (forward) and TCCCAGAGGAC-
GACGCCAAA (reverse). Following PCR, the reaction products
were purified using a commercial kit (Qiaquick PCR-purification
kit, Qiagen, Hilden, Germany) and ligated into the pGEM-T
cloning vector (Promega, Madison, WI, USA). The Met fragments
were sequenced on an ABI 377 automated sequencer, using the
forward and reverse primers described above as sequencing

primers.
o - N
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Expression of Met in human anaplastic thyroid
carcinoma cell lines

Northern blot analysis of poly“ARNA extracted from the
anaplastic thyroid carcinoma cells reveateder transcripts in all

six cell lines (Figure 1). The size of the mRNA found was approx-
imately 7 kb, i.e. of the same size as in AG1518 human foreskin
fibroblasts and in the hepatic carcinoma cell line Hep G2. The
amount of Met mRNA observed differed between cell lines;

W actet however, there was a fairly good correlation between the mRNA
Figure 2 Met protein level in anaplastic thyroid carcinoma cell lines and level and the amount of Met protein detected in immunoblotting
primary cultures of non-neoplastic human thyroid follicle cells. (A) Total cell . . . . . . .
lysates (10 pg per lane) from the thyroid carcinoma cell lines were separated experiments (F'gure ZA)' showmg a h'gh or very hlgh expression
by SDS-PAGE and transferred to a nitrocellulose filter and immunoblotted as of Met in HTh 83, C 643, SW 1736 and KAT-4 cell lines,
described in Materials and Methods using an anti-Met antibody. To detect the i H i _
specificity of the bands observed, the antibody was blocked with the compare.d to the Met prOtEI.n level in anary cultures of non
immunizing peptide prior to the immunoblotting (the lower part of panel A). neoplastic human thyroid follicle cells (Figure 2B).
(B) Total lysates from primary cultures of non-neoplastic human thyrocytes The size of the Met protein varied in the different cell lines. This

were immunoblotted as described above with the anti-Met antibody. In order

to detect Met in total lysates from the primary cultures a prolonged exposure appeared to be_ due to dlﬁerencgs in glycosylation since trez_atment
had to be performed. The amount loaded of Hep G2 lysate was the same in with glycoproteinase F resulted in deglycosylated Met proteins of
panels A and B similar size (Figure 3).

The high expression of Met observed was not a result of gene
amplification since Southern blot analysis of DNA extracted from
Biotech, Uppsala, Sweden) the precipitates were washed threge cell lines did not show any signs of increalif” gene copy
times in lysis buffer, boiled in SDS-PAGE sample buffer visth  number (Figure 4). As a DNA loading control the filter was
ME, and Western blots were performed as described above usimgbridized with a plasminogen activator inhibitor-1 (PAI-1) cDNA
the anti-Met antibody. probe with similar results (data not shown).

RT-PCR and sequencing Constitutive tyrosine phosphorylation of Met

Total RNA was extracted from the HTh 83 and KAT-4 cells asThe expressed Met proteins seemed functionally active since stim-
described above. The RNA was converted into cDNA using thalation with HGF induced tyrosine phosphorylation of the recep-
forward polymerase chain reaction (PCR) primer as templateors, determined by immunoprecipitation with anti-PY antibodies

British Journal of Cancer (1999) 80(5/6), 650-656 © Cancer Research Campaign 1999
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Figure 4  Southern blot analysis of DNA from the anaplastic thyroid b
carcinoma cell lines. Chromosomal DNA extracted from the cell lines were
subjected to a Eco R1 digestion for 16 h at 37°C (10 ug per sample).
Southern blot analysis was performed as described in Materials and
Methods, using a %?P-radiolabelled human MET cDNA fragment as probe. As
normal control we used a human EBV-immortalized B-cell line (U2889)

Figure 6  Expression of HGF mRNA in human anaplastic thyroid carcinoma
cell lines. Total RNA (15 pg per lane) was size-fractionated under denaturing
conditions by electrophoresis. Following transfer, the filter was hybridized
with a human HGF cDNA probe as described in Materials and Methods. The
human myeloma cell line JIN 3, known to produce HGF (Borset et al, 1996),
was used as a positive control

HTh7
HTh 74
HTh 83
C 643
SW 1736

IP: a-PY

WB: a-Met
. R . . . IP: o-PY
Figure 5 Immunoprecipitation of Met with a phosphotyrosine antibody WB: a-Met

(PY-20). Total cell lysates of unstimulated and HGF-stimulated (10 ng ml-,
6 min at 37°C) cells were immunoprecipitated with an anti-PY mAb (PY-20)
as described in Materials and Methods. The precipitates were separated
on an SDS-PAGE gel and immunoblotted with the anti-Met antibody

Figure 7 Effect of suramin on the constitutive activation of Met in thyroid
carcinoma cells. Hep G2, HTh 83 and KAT-4 cells were incubated 4 h with
suramin (200 pg mi?), and finally incubated with or without HGF (10 ng mi)
for another 6 min. The cells were lysed and total lysates were
immunoprecipitated with anti-PY mAb (PY-20), separated on SDS-PAGE and
immunoblotted using the anti-Met antibody

(Figure 5). However, in four of the cell lines, HTh 83, C 643, SW
1736 and KAT-4 cells, we found phosphorylated Met also in
unstimulated cells. This finding suggests a constitutive
phosphorylation and maybe also activation of Met. As seen in Changes or differences in the phosphatase activity might
Figure 5, in KAT-4 cells there was virtually no difference betweencontribute to the constitutive activation of Met found. Therefore,
the amounts of phosphorylated Met precipitated in unstimulatedie performed Western blot analysis of the phosphatase function-
compared to the HGF-stimulated cells. ally coupled to Met, Syp 2, and also compared the phosphatase
To study if the observed tyrosine phosphorylation of Met wasactivity in the different cell lines. Syp 2 protein was found in equal
due to endogenous production and autocrine stimulation by HGEmounts in all cell lines, and we could not detect any differences in
the HGF expression in the cell lines was investigated. Northern bldhe phosphatase activity (data not shown). Moreover, PCR-ampli-
analysis of total RNA extracted from the cell lines showed expresfication and nucleotide sequencing of exon 17-19 of the kinase
sion of HGF mRNA only in the HTh 74 cells, and not in the celldomain of theMET gene, known to contain mutations in renal
lines with constitutively phosphorylated Met proteins (Figure 6).carcinomas (Jeffers et al, 1997; Schmidt et al, 1997), did not show
Furthermore, incubation of cells with suramin (2@0mF?) for 4 any nucleotide alterations in HTh 83 and KAT-4 cells (data not
h prior to lysis showed the receptors to be tyrosine phosphorylateshown). To investigate the possibility of covalent dimerization of
even in the presence of suramin (Figure 7; only results from HTheceptors due to aberrant di-sulphide bond formation between
83 and KAT-4 are shown, however, similar results were obtainedysteine residues in Met, we performed Western blot analysis
with the C 643 and SW 1736 cells). Since suramin blocked Metinder non-reducing conditions of immunoprecipitated Met.
activation by 10 ng mtof HGF added to the Hep G2 cells (Figure Covalent dimerization would result in a Met species of approxi-
7), the current findings suggest a ligand-independent phosphorylasately 380 kDa; however, this was not detected in HTh 83 or
tion of the receptor in the carcinomas. KAT-4 (data not shown).
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R o < Since it is known from other cell types that growth in vitro up-

2 = =z regulates Met expression (de Juan et al, 1994), we compared the

= = - expression level in the anaplastic thyroid carcinoma cells to the
HGE: L T LI T Lo T p p y

level found in primary cultures of normal human thyroid follicle
i cells. The expression of Met was severalfold higher in some of the
thyroid carcinoma cell lines, compared to control cultures of

Vet « il normal thyrocytes, clearly showing an overexpression of Met.
4 Constitutive activation of Met, as observed in the present study,
J b ¥ ¥ has previously been reported from a gastric carcinoma cell line
qa d' (GTL-16) (Ponzetto et al, 1991), and also in murine melanoma
1ENE cells (B16-LS9) (Rusciano et al, 1996). GTL-16 cells overexpress

P a-She Met as a result af/ET gene amplification (Ponzetto et al, 1991).
WB: a-Met So far, the exact mechanism behind the constitutive activation of
] ) o _ Met in the GTL-16 cells has not been revealed; however, it is
PSS o mmenEstelon of Shc nd Vel S8 KAT neither the result of rearrangements nor mutations ofhE
GammaBind Plus Sepharose as described in Materials and Methods. After gene (Ponzetto et al, 1991). A consistent finding in the present and
the immunoprecipitation and repeateq yvashes the sampleslwere boiled and previous studies is that a Iigand-independent activation of Met is
electrophore Zﬁﬂbuo':g,er reducing conditions, followed by an immunoblot with only observed in cell lines where Met is overexpressed (Ponzetto
et al, 1991). Thus, it is possible that an overexpression leads to
constitutive activation of the receptor proteins. Rusciano et al
(1996) suggested that the ligand-independent activation observed
in the B16-LS9 cells may be caused by the high number of recep-
To demonstrate a functional coupling to intracellular signallingtors present on the cell surface, leading to spontaneous dimeriza-
proteins of the constitutively phosphorylated receptors, wdion and phosphorylation. However, Ferracini et al (1995) reported
performed co-immunoprecipitation experiments with anti-Shevery high expression of Met in the osteosarcoma cell line, U-2 OS,
antibodies. As seen in Figure 8, binding of Met to Shc wagvithout any constitutive phosphorylation of the receptor.
detected in lysates from both unstimulated and HGF stimulated Activation of the proto-oncogeness and ret is a common
cells in the HTh 83 and KAT-4 cells. However, in the control cellsfinding in thyroid carcinomas. Recently, Ivan et al (1997) demon-
Hep G2, co-precipitated Met was only seen after HGF stimulatiostrated that infection of human thyrocytes with retroviruses
(Figure 8). Furthermore, we could also precipitate Met in unstimucontaining activatedas or ret genes led to an up-regulation of the
lated KAT-4 cells using GST-fusion proteins with SH2-domainsMet protein level. However, only one of the carcinoma cell lines in
from PLCy and Grb2 (data not shown). Thus, it seems as if théhe present study, C 643, had activatiagmutations (Gly13Arg,
constitutively phosphorylated receptors in the carcinoma cells afi@ Havas and Ala59Thr in Kiras; Ekwall et al, unpublished
functionally active in signal transduction. results) and none expressed activate@Alemi et al, unpublished
results), suggesting that activationraf or ret is not involved in
the constitutive activation of Met.
DISCUSSION Upon nucleotide sequencing of the Met kinase domain we were
Overexpression of Met has been observed in many different kindghable to detect any mutations in KAT-4 and HTh 83, showing that
of tumours, and there appears to be a link between Met activatiomutational activation of Met seems not to be present in our cell
neoplastic transformation and malignant behaviour of tumour cellines. Mutations in the kinase domain of Met in hereditary and
(Rong et al, 1992, 1994; Scotlandi et al, 1996). Anaplastic (undifsporadic papillary renal carcinomas were recently reported by
ferentiated) thyroid carcinoma of the giant cell type is one of thédchmidt et al (1997). The mutations were located in the same
most aggressive and malignant tumours found in humans. THegion as activating mutations found in the Ret and Kit tyrosine
tumour usually kills the patient within a year from diagnosiskinase receptors, and were suggested to activate Met. The acti-
(Carcangiu et al, 1985). In vivo, normal thyroid tissue barelyvating effect of the mutations was later demonstrated by Jeffers et
expresses Met protein but many thyroid carcinomas have a 1084 (1997). Neither did the HTh 83 or KAT-4 cell lines express a
fold increase in Met expression (Di Renzo et al, 1991, 1992¢ovalently dimerized receptor species, as judged by Western blot
199%). Interestingly, none of the anaplastic thyroid carcinomasanalysis under non-reducing conditions. This is the case in some of
studied ¢ = 5) by Di Renzo et al (199% had an elevated Met the mutated forms of Ret, where mutations in the cysteine-rich part
expression, although, in the same study three out of four poorlgf the extracellular domain yields a covalent association of recep-
differentiated thyroid carcinomas overexpressed Met. However, itors due to formation of di-sulphide bonds (Santoro et al, 1995).
the present study we found Met expression in all human anaplastic Receptor phosphorylation and activation could be the result of
thyroid carcinoma cell lines studied. Interestingly, in four out ofan autocrine stimulation by HGF. Simultaneous expression of
six cell lines the receptors were found to be tyrosine phosphoryHGF and Met has been found in lung carcinoma cells (Tsao et al,
ated even in unstimulated cells, suggesting a constitutive activd993), in osteosarcoma cell lines (Ferracini et al, 1995), myeloma
tion of the receptors. This notion was strengthened by the findingell lines (Borset et al, 1996) and human breast carcinomas (Tuck
of an association of Met to the adaptor protein Shc in unstimulateet al, 1996). In the thyroid carcinoma cell lines in the present study
cells, indicating a functionally active receptor. Thus, our currenwe also found HGF mRNA expression in one of the cell lines
data clearly show that some anaplastic thyroid carcinomas hay&lTh 74). However, in this cell line we have so far been unable to
the capacity to overexpress a constitutively activated Met proteindemonstrate the existence of an autocrine activation of Met. The

Co-immunoprecipitation of Met and Shc proteins

British Journal of Cancer (1999) 80(5/6), 650-656 © Cancer Research Campaign 1999



Constitutive activation of Met in thyroid carcinoma cells 655

cell lines showing constitutive activation of Met did not expressBottaro DP, Rubin JS, Faletto DL, Chan AM-L, Kmiecik TE, Vande Woude GF and
HGE mRNA. Moreover. autocrine activation of Met in the thyroid Aaronson SA (1991) Identification of the hepatocyte growth factor receptor as

. . . . . . the c-met proto-oncogene produdicience 251: 802-804
carcinoma cells does not seem likely since preincubation WltfédrsetM’ Lien E, Espevik T, Helseth E, Waage A and Sundan A (1996)

suramin, which blocks the interaction between HGF and Met  concomitant expression of hepatocyte growth factor/scatter factor and its
(Adams et al, 1991; Figure 6), had no effect on the phosphoryla- receptor in human myeloma cell lingsiol Chem 271: 24655-24661
tion pattern of the receptors, thus further strengthening the concl&arlsson J, Nilsson K, Westermark B, Pontén J, Sundstrém C, Larsson E, Bergh J,

. . , . . P&himan S, Busch C and Collins VP (1983) Formation and growth of
sion that ligand independent activation of the receptor occurred. multicellular spheroids of human origiu J Cancer 31: 523-533

Differences in phosphatase activity, maybe of the protein pho%arcangiu ML, Steeper T, Zampi G and Rosai J (1985) Anaplastic thyroid
phatase functionally coupled to Met (Villa-Moruzzi et al, 1993; carcinoma. A study of 70 casesu J Clin Pathol 83: 135-158
Fixman et al, 1996), could result in an increased fraction of phogie Juan C, Sanchez A, Nakamura T, Fabregat | and Benito M (1994) Hepatocyte
phorylated Met receptors. Increased phosphatase activity upon growth factor up-regulates met expression in rat fetal hepatocytes in primary

. culture.Biochem Biophys Res Commun 204: 1364-1370
detachment of cells from the substratum leading to a decreas%gRenzo MF, Narsimhan RP, Olivero M, Bretti S, Giordano S, Medico E, Gaglio P,

Met phosphorylation has been observed in murine melanoma cells  zara p and Comoglio PM (1991) Expression of the Met/HGF receptor in

(Rusciano et al, 1996). The cell lines in our study express equal normal and neoplastic human tissuggcogene 6: 1997—-2003

amounts Of the phosphatase Syp 2' and SO far we have not b@ﬁﬁenzo MF, Olivero M, Ferro S, Prat M, Bongarzone |, Pilotti S, Belfiore A,
; ; i Costantino A, Vigneri R, Pierotti MA and Comoglio PM (1992)

able to detect any differences in the activity of the cellular phos-

L .. . . Overexpression of the c-MET/HGF receptor gene in human thyroid
phatases. Thus, the constitutive activity of Met is not likely to be ¢, cinomasoncogene 7: 2549-2553

the result of impaired activity of the cellular phosphatases. Di Renzo MF, Olivero M, Katsaros D, Crepaldi T, Gaglia P, Zola P, Sismondi P and
The role of the constitutive activation and overexpression of  Comoglio PM (1994) Overexpression of the Met/HGF receptor in ovarian

Met observed in the anaplastic thyroid carcinoma cells is not _cancer/nJ Cancer 58: 658-662 _ ‘
K So f h b ble to detect diff Di Renzo MF, Poulsom R, Olivero M, Comoglio PM and Lemoine NR (2P95
nown. o0 far we have been unable 10 detect any difierences Expression of the Met/hepatocyte growth factor receptor in human pancreatic

between cells with and without constitutive Met activation with cancerCancer Res 55: 1129-1138
respect to growth characteristics or migration (data not shown)pi Renzo MF, Olivero M, Serini G, Orlandi F, Pilotti S, Belfiori A, Costantino A,
However, we speculate that constitutive activation of Met might  Vigneri R, Angeli A, Pierotti MA and Comoglio PM (198BOverexpression

have been of importance in early steps of malignant transforma- of Fhe c—MET/HQF receptor |'n human thyroid carcinomas derived from the
. K . . follicular epithelium.J Endocrinol Invest 18: 134-139
tion, but at present Stage’ the contribution to the ma“gnant pheng?emier S, Taton M, Coulonval K, Nakamura T, Matsumoto K and Dumont JE

type is limited due to additional transformational events that these (1994) Mitogenic, de-differentiating, and scattering effects of hepatocyte
highly malignant tumour cells have undergone. growth factor on dog thyroid cell8ndocrinology 135: 135-140
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