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cases in the elderly in the regions from which the overall 
estimates have been extrapolated. As data from France are for a 5- 
year former calendar period, this comparison may be somewhat 
approximate. 

The comparison of the incidence estimates presented in 
this report with recently published data [5] allows us to rank 
Switzerland in relation to other European countries, especially 
those of the European Community, which are represented by no 
fewer than 43 national or regional cancer registries. Approxi- 
mately half of these regions are of southern Europe and France; 
the others are situated in central and northern Europe. Such 
geographical distribution thus covers a large spectrum of cultural 
behaviours which may influence cancer rates. As far as overall 
incidence rates are concerned, Switzerland is in the upper half 
of the distribution, ranking 13th for males and 15th for females 
(although rankings tend to vary according to individual cancer 
sites). For cancers linked to alcohol consumption, such as those 
of the oral cavity, Switzerland occupies an intermediate rank 
(2 1st) for males and a lower one for females (34th). The incidence 
of stomach cancer is in the lower third of the distribution for 
both sexes (31st and 32nd, respectively), and that for colorectal 
cancers is somewhat higher (22nd and 2&h, respectively). 
Cancer of the pancreas is relatively frequent (15th and 9th 
highest, respectively). Over the period covered by this study, 
Switzerland had a relatively favourable lung cancer ranking 
(28th and 25th, respectively). In contrast, the country is in an 
unfavourable position as regards cancers of the breast (9th), 
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prostate (first), and cutaneous melanomas (first rank in both 
sexes). For the two latter cancers, however, the Swiss rank may 
be explained in terms of a high detection rate. 
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The MDM2 gene is a gene whose product binds to p53 and regulates its functions. The amplification of the 
MDM2 gene has been found in one third of human sarcomas, and a differential expression of MDM2 gene in 
relation with oestrogen receptor status was recently found in human breast cancer cell lines. We analysed 60 
breast cancers for MDM2 gene amplification by Southern blot. This event was observed in 1 case with high levels 
of oestrogen receptor (ER). Thus, MDM2 gene amplification seems to be a rare event in breast cancer. Further 
studies are needed to define precisely the relationship between MDM2 amplification and ER status. 
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THE ~53 gene is a tumour suppressor gene whose inactivation 
through point mutations and/or deletion is frequent in solid 
tumours [l]. In primary breast cancer, about 20% of the cases 
have a ~53 gene mutation [2, 31. 

Although inactivation of ~53 usually results from point 
mutations, other mechanisms of inactivation of this protein may 
occur in human tumours. One of those recently identified results 
from over-expression or amplification of the MDM2 gene. The 

gene was originally isolated from a tumorigenic mouse fibroblast 
cell line containing double minutes, a cytogenetic hallmark of 
gene amplification [4]. Over-expression of the MDM2 gene in 
cells increases their tumorigenic potential. Binding of the 90-kD 
MDM2 protein to the ~53 protein inhibits the p53-mediated 
transactivation of a gene with a p53-responsive element [5]. 
Moreover, the ~53 protein can transactivate MDM2 gene 
expression in an autoregulatory feedback loop [6]. The fact that 
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the MDM2 protein sequence contains two zinc fingers suggests 
that a transactivation activity could exist [5]. 

The human homologue MDM2 gene has been mapped to 
chromosome 12q13-14, and was found amplified in one third of 
human sarcomas, including malignant fibrous histiocytoma, 
rhabdomyosarcoma, osteosarcoma and liposarcoma [7-91. 
Occurrence of MDM2 amplification in other human tumours 
has still not been extensively investigated [lo]. One recent study 
reported a differential expression of the MDM2 gene in human 
breast cancer cell lines, and found a strong correlation between 
oestrogen receptor (ER) status and the MDM2 RNA levels; no 
amplification of the MDM2 gene was seen in these cell lines [ 111. 

Gene amplification is a frequent finding in human breast 
cancer, usually involving the c-myc gene or c-e&B-2 and int-2 
genes [ 121. In order to determine if MDM2 gene amplification 
can occur in human breast cancer, we looked for this mechanism 
in 60 patients. 

Patients 
PATIENTS AND METHODS 

60 cases with breast cancer were analysed after informed 
consent; 24 of them were node-negative patients. DNA was 
extracted from specimens from patients who underwent surgery 
at the Centre Oscar Lambret. 

Methods 
Southern blot analysis was performed by conventional 

methods after DNA digestion with Eco RI restriction enzyme 
[ 131. The MDM2 probe used was a 1.7-kb cDNA probe, 
kindly provided by Vogelstein (John Hopkins Oncology Center, 
Baltimore, U.S.A.). The SAl osteosarcoma cell line kindly 
provided by Shapiro (St Jude Children Cancer Research Center, 
Memphis, U.S.A.) was used as positive control. Blots were 
rehybridised with D12S2 (American Type Culture Collection 
57181), an anonymous probe located on chromosome 12 [S]. 
The band intensities was evaluated by scanning (Cliniscan, 
Helena Laboratories, France). 

In all 60 patients, oestradiol receptor (ER) and progesterone 
receptor (PgR) assays were determined by the dextran-coated 
charcoal method, as described previously [ 141. Our laboratory is 
affiliated with the European Organization for Research and 
Treatment of Cancer Receptor Study Group which organises 
quality controls of the assays [ 151. 

RESULTS 
MDM2 gene amplification was found by Southern blot analy- 

sis in one of 60 human breast cancers analysed (Figure 1). 
Amplification in this patient was 7-fold relative to a normal 
control. No rearrangement of the MDM2 gene was seen in any 
patient. The patient with MDM2 gene amplification had 10 
invaded nodes, a large tumour size (diameter 6.5 cm) and 
histologically poorly differentiated ductular carcinoma. Tumour 
size and node involvement of this patient were the largest of the 
60 cases. ER concentration was 368 fmol/mg protein and PgR 
concentration was 7 fmol/mg protein. 
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Fii 1. Southern blot analysis (EcolU digestion) of the hIDhI 
gene in primary breast cancer. Lane 1: MDMZ-amplified SAI osteo- 
sarcoma cell line. Laaes 2 aad 4: unamplihd cases. Lane 3: the 7- 
fold MDM2 ampliiied case. For all the cases the signals after 
chromosome 12 D12S2 probe hybridisation were of similar intensity. 

DISCUSSION 
We found that MDM2 amplification can occur in human 

breast cancer. However, the frequency of this event seems to be 
rare. It is interesting to note that the sole amplification was 
observed in a rare case where node involvement and tumour size 
were high, and ER were positive. The relationship with ER is in 
agreement with the results of Sheikh et al. [ 1 l] who demonstrated 
preferential MDM2 expression in ER-positive cell lines. They 
also showed that when ER-negative cell lines were transfected 
with expression plasmid encoding human ER, an increase of 
MDM2 mRNA levels was observed. However, the mechanism 
by which ER modulates the MDM2 mRNA level remains 
IlllCl~. 

MDM2 gene amplification seems to be a rare event in human 
breast cancer. However, the real implication of the MDM2 gene 
in carcinogenesis must be investigated extensively. Recently, 
Khatib et al. [16] demonstrated that, in human sarcoma, the 
amplicon on chromosome 12 band q13 coma&d not only the 
MDM2 gene but also the GlI gene, which encodes a potential 
transcriptional regulatory protein with zinc finger DNA and the 
CDK4 gene. The CDK4 gene encodes a 34-kD cyclin-dependent 
kinase, a major catalytic subunit of mammalian D-type cyclins. 
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The relative responsibility of each gene involved in this amplicon 
in carcinogenesis thus remains unknown. It is of interest to note 
that, in a rhabdomyosarcoma cell line, the amplicon did not 
include the MDM2 gene [ 161. Further studies are needed to 
determine if one or several of these genes are also co-amplified 
in human breast cancer. 
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Evidence Against Involvement of APC Mutation in 
Papillary Thyroid Carcinoma 

L. Curtis, A.H. Wyllie, J. J. Shaw, G.T. Williams, A. Radulescu, C. DeMicco, 
D.R.F. Haugen, J.E. Varhaug, J.R. Lillehaug and D. Wynford-Thomas 

Papillary thyroid carcinoma (PTC) is one of several tumours associated with familial adenomatous polyposis 
(FAP), an inherited tumour syndrome which appears to result from germ-line mutation of the APC tumour 

suppressor gene. Here we investigate the possibility that somatic mutation of APC might play a role in sporadic 
PTC. 16 cases of PTC together with matched normal tissue were examined by single-strand conformation 
polymorphism (SSCP) analysis, concentrating on the mutation cluster region (MCR) of de APC gene (codons 
1286-1513). No evidence of mutation was observed in any sample. We conclude that APC mutation, at least in 
the MCR, is not a significant causal mechanism in sporadic PTC. 
EurJ Cancer, Vol. 3OA, No. 7, pp. 984-987,1994 

INTRODUCTION 
PAPILLARY THYROID carcinoma (PTC) is the most common form 
of malignancy in the human thyroid. It is a differentiated 
neoplasm of follicular epithelium, with a distinctive morphology 
that occurs most frequently in women in the fourth and fifth 
decades of life. The aetiology of PTC is unknown, though the 
tumour is more common in populations with high dietary iodide 
intake [l] and in those who have been exposed to ionising 
radiation [2]. 

Activation of four oncogenes has so far been firmly implicated 
in the genesis of sporadic papillary carcinoma [3]; ras or gsp, 

activated by point mutation, and ret or rrk, activated by chromo- 
somal rearrangement. It has recently been shown [4], however, 
that these are nearly always found in isolation and are, therefore, 
presumably alternative rather than co-operating events. Since it 
is highly unlikely that any single activated oncogene can generate 
a clinical cancer, unknown co-operating events must be involved, 
which by analogy with other tumour types are likely to include 
loss of tumour suppressor genes. Unfortunately, cytogenetics 
and allelotyping have been disappointingly non-informative for 
PTC, the only reproducible abnormality being an inversion of 
chromosome 10 [S], which is now known to involve the ret 


