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Absence of Germline Mutations of Exons 5 to 8 of 
the I?53 Gene in 26 Breast Cancer Families from 

the North of France 
Claude Preudhomme, Pierre Fenaux, Jean Philippe Peyrat, JoiUe Fournier, 

Jacques Bonneterre and Philippe Vennin 

We looked for germline mutations of exons 5 to 8 of the P53 gene in 27 female patients from 26 families originating 
from the north of France who had breast cancer and at least one first degree relative also affected with breast 
cancer. Detection of tire mutations was made by single strand conformation polymorphism analysis. No mutation 
was found in any patient, confuming that germline mutations of the P53 gene are very rare in familial breast cancer 
(apart from Li Fraumeni families). 
EutJ Cancer, Vol. 29A, No. 10, pp. 14761478,1993. 

INTRODUCTION 
P53 GENE IS a tumour suppressor gene whose mutations have 
been found in many types of solid tumours, including 15 to 50% 
of breast carcinomas [l], and less often in haematological 
malignancies [2, 31. In the majority of those tumours, point 
mutation of one P53 allele was associated with loss of the other 
P53 allele, leading to inactivation of both normal P53 alleles. 
The vast majority of point mutations were found in exons 5 to 8, 
and were clustered in four mutation “hotspots” situated between 
codons 120 and 280 [ 11. 

Although most cases of breast carcinoma appear to be spor- 
adic, familial clustering occurs in 5 to 10% of cases, suggesting 
an inherited predisposition [4]. Two studies have linked early 
onset familial breast cancer and familial breast-ovarian cancer to 
chromosome 17q12-q23, where one or several predisposing 
gene(s) may be present [5, 61. Among familial syndromes of 
breast carcinoma is also the Li Fraumem syndrome, a very rare 
autosomal dominant trait associated with a high incidence of 
early onset breast carcinomas (and also of other tumours) [7]. In 
the majority of cases of the Li Fraumeni syndrome, germ line 
mutation of a P53 allele, occurring in exon 7 between codons 
245 and 258, is present [7]. 

The high incidence of somatic P53 gene mutations in sporadic 
breast carcinoma and of germline P53 gene mutations in familial 
breast carcinoma associated with the Li Fraumeni syndrome 
suggested a possible role for germline P53 gene mutations in 
other families with a strong history of breast cancer. Borresen et 
al. [8], Warren et al. [9] and Prosser et al. [lo] very recently 
found no germline mutations in exons 5 to 9 of the P53 gene in 
30,25 and 5 breast cancer families, respectively. We also looked 
for such mutations of the P53 gene in 27 breast cancer patients 
who had at least one first degree relative also affected with breast 
cancer. Those patients were recognised among more than 400 
cases of breast carcinoma diagnosed over 1 year in our cancer 
centre in the north of France. Detection of the mutations was 
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made by single strand conformation polymorphism analysis 
(SSCP) [l l] of exons 5 to 8, a sensitive method which can detect 
even a single nucleotide substitution in a short DNA fragment. 
Like other authors [&lo], we found no germline mutation in 
our patients. 

Patients 
PATIENTS AND METHODS 

From October 1990 to October 1991, 419 cases of breast 
carcinoma were diagnosed at the Centre Oscar Lambret, a 
multidisciplinary cancer centre whose catchment area covers 
most of the north of France (population of approximatively 4 
million). 

27 of those 419 patients had at least one first degree relative 
affected with breast cancer. All 27 were studied here. 2 of the 
patients belonged to the same family, so that 26 families were 
analysed. In six families, at least two first degree relatives of the 
patient were affected with breast cancer. Median age at diagnosis 
was 52.5 years (range 31-76) and 10 out of 27 patients were aged 
less than 50 at diagnosis. The tumour was bilateral in 3 cases. 

Methods 
DNA. Blood samples were collected from patients after 

informed consent, and DNA extracted from lymphocytes iso- 
lated by centrifugation over a Ficoll Isopaque (Nyegaard A/S, 
Oslo) gradient. 

Polymerase chain reaction (PCR)-SSCP analysis. Oligonucle- 
otide primers were purchased from Genset (Paris, France). The 
names and nucleotide sequences of the primers used in this work 
are listed in Table 1. Two genomic regions were amplified: 
region 1, encompassing exons 5 and 6, and intron 5, and 
measuring 408 bp; region 2, encompassing exons 7 and 8, and 
intron 7, and measuring 610 bp. Because SSCP analysis seems 
to require fragments of less than 400 bp [II], region 2 was 
digested, after amplification and before SSCP analysis, by Dra 1 
enzyme, as a Dra 1 restriction site is present in intron 7. 
This led to two fragments, region 2a and region 2b, each 
encompassing the corresponding exon, and measuring 392 and 
218 bp, respectively. 

Genomic DNA (0.1 pg) were subjected to PCR in a 10 l.~l 
solution containing 200 pmol/i each of dATP, dGTP, dlTP, 
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Table 1. PrimersusedforthePCRofexom5to8oftheP53gene 

DNA fragment Name Size of the 
aItlpli&d of the primers fragment Sequence 

Region 1 Is 408 bp S’TTCCTCTTCCTGCAGTACTC3’ 
I AS S’AGTIGCAAACCAGACCTCAG3 

Region 2 II, 610 bp 5’AGG-MGGCTCTGACTGTACC3’ 
II,, 5’ATTGTCCTGCTTGC’M’ACCC3’ 

dCTP, 0.1 p,l of 32PdCTP @me&am, U.K., 10 mCi/ml), 
0.1 p,moYl of 5’ and 3’ primer, 10 mmol/l Tris-HCl (pH 8.3), 
50 mmoY1 KCl, 10 mmoY1 MgQ, 0.5 unit of Taq polymerase 
(Boehringer, Mannheim, Germany) in a thermocycler (Techne, 
Princeton, New Jersey, U.S.A.). PCR was performed as follows: 
5 min at 94X, then 30 cycles at 94°C for 1 min, 58°C for 1 min, 
72°C for 2 min followed by Bnal elongation at 72°C for 7 min. 
After amplification, 1 1.t.1 of the reaction mixture for region 1 was 
mixed with 19 p,l of 0.1% SDS 20 mmoY1 EDTA solution. For 
region 2,1 tt.1 of the reaction mixture was Iirst digested by Dra 1 
in 10 I.& and diluted in SDS-EDTA solution. Then 3 p.1 of the 
diluted region 1 on one hand and regions 2a and 2b, on the other 
hand, were mixed with 3 p.1 of a solution of 95% formamide 

dImi@ 
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Fii. 1. SSCP an&&s of regions 1 and 2. (A) Region 1, showing 
normal fragments in 1 control and 2 patients. (B) Region 2, showing 
normal fragments for region 2 after digestion witb Dra 1 enzyme, 
which separated region 29 (upper band) + region 2b (lower bands). 

From left to right: 1 control and 2 patients. 

20 mmol/EDTA, 0.05% bromophenol blue, 0.05% xylene 
cyanol, heated at 80°C and applied (2 @lane) to a 5% polyacryla- 
mide gel containing 90 mmoY1 Tris-borate pH 8.3, 4 mmoY1 
EDTA, and 10% glycerol. Electrophoresis was performed at 
35 W for 5 to 6 hat room temperature, with cooling using a fan. 

RESULTS AND DEXUSSION 
All 27 patients had a normal PCR-SSCP pattern for regions 1 

(exons 5 and 6), 2a (exon 7) and 2b (exon 8). Examples of these 
normal results are shown in Fig. 1. 

Our previous works, in which we performed both SSCP 
analysis and direct sequencing, had shown us the high sensitivity 
and specificity of SSCP in detecting mutations of exons 5 to 8 of 
the P53 gene [2, 12, 131. The validity of this method for the P53 
gene has also been demonstrated by other groups [3, 141. Thus, 
it is improbable that we could have overlooked mutations in 
exons 5 to 8 of the P53 gene in our patients. In addition, because 
more than 90% of the P53 gene mutations reported so far in 
cancer (including breast cancer) were found in exons 5 to 8, the 
possibility that those patients had mutations in other exons is 
low [l]. 

Our findings, therefore, confirm that germline P53 gene 
mutations must be very rare in breast cancer families, except in 
the exceptional Li Fraumeni syndrome which, in addition to 
breast carcinoma, predisposes to other types of cancers. Germ- 
line mutations of the P53 gene have also been reported in 4 of 59 
children or adults who had had two successive cancers [ 151, and 
in 8 of 1% patients with a sarcoma [ 161. However, none of those 
patients had a familial history of breast cancer. Non-Li Fraumeni 
syndrome germline P53 gene mutation associated with a strong 
familial history of cancer, (including several cases of breast 
carcinoma) so far seem to have been reported in only one family 
[ 171. Thus, other genes must be implicated in most cases of 
familial breast cancer. As yet unidentiIied tumour suppressor 
genes located in 17q [5, 61 or 17p [18] may be potential candi- 
dates. 
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Malignant Mesothelioma in the 
19874989 

Rotterdam Area, 

Ronald A.M. Damhuis and Teun van Gelder 

Malignant mesothelioma is commonly regarded as a rare disease. This, however, does not apply to the Rotterdam 
area. Registry data show an age-standardised incidence rate (per 100 000 per year, world standard population) of 
pleural cancer in men of 6.2 for the period 1987-1989. This is substantially higher than thus far reported by other 
cancer registries. Similar observations may be expected in other areas with shipbuilding or asbestos industries. 
EurJ Cancer, Vol. 29A, No. 10, pp. 1478-1479,1993. 

INTRODUCTION 
THE RELATION between asbestos exposure and the occurrence 
of malignant mesothelioma is well-known. After the original 

publication by Wagner et al. in 1960 [ 11, numerous researchers 
have confirmed the carcinogenic potential of this ‘magic min- 
eral’. As a consequence many governments have issued regu- 
lations to prevent or diminish exposure to asbestos. In contrast 
with the U.K., where the Asbestos Regulations date from 1969, 
legal measures were not taken in The Netherlands until 1977. 
The use of crocidolite (blue asbestos) was forbidden while the 
use of chrysotile (white asbestos) was restricted. However, 
taking into consideration the long latency period between 
exposure and diagnosis, effects of these measures may not be 
expected before the end of this century. 

Studies reporting an increase of the incidence of mesothelioma 
initially came from countries with asbestos mines, like Australia 
and South Africa [2]. Later reports mentioned a high risk for 
specific occupational groups using asbestos products, such as 
insulators, pipe fitters and shipyard workers. 

For The Netherlands an increase of the mortality of pleural 
cancer has been reported by Meijers et a2. [3]. As a consequence 
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of the increased use of asbestos after World War II, mortality 
appeared to have tripled. Most cases were found in coastal areas 
with shipbuilding and other heavy industries. This report deals 
with the incidence of pleural cancer and malignant mesothelioma 
in one of those areas. 

PATIENTS AND MJITHODS 
In this report we present data from the Rotterdam Cancer 

Registry for the period 1987-1989. The current registry started 
in 1982 and covers the southwestern part of The Netherlands, 
an area known for its industrial activities and shipping industry. 
Data on newly diagnosed cancer patients are collected from 
hospital and pathology records by specially trained registrars. 
From 1987 registration is complete in the central part of the 
region with about 1.5 million inhabitants. For this part of the 
region, age-standardised incidence rates (to the world standard 
population) were calculated using population data provided by 
the Central Bureau of Statistics. 

RESULTS 
The incidence rates of pleural cancer are shown in Table 1. 

To represent the impact of possible misclassification of other 
primary cancers the number of histologically or cytologically 
verified cases of mesothelioma is also given. For men the 
incidence rates correspond to a cumulative rate over &74 years, 
being an approximation of the life-time risk, of 0.7%. Apart 
from pleural mesothelioma 19 cases of peritoneal mesothelioma 
were registered, 17 in men, 2 in women. 


