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Abstract Mutations of the p53 gene appear to be one @dses with mutant p53 in the primaries, no mutation was

the most common abnormalities in human cancer. Akeen in the lymph node. Our data indicate that p53 muta-

though many studies have been published about p53tialas are frequent in breast tumours associated with unfa-

terations in breast cancer, data on molecular biologigakable prognosis, including high-grade or the comedo

detection of p53 mutations in in situ lesions are still raf@stotype. There is evidence that p53 gene alterations oc-

and the implications for breast cancerogenesis are our early in breast cancerogenesis, as mutations were de-

clear. Tissue samples from 83 patients with differeteicted not only in in situ carcinomas but also in atypical

stages of breast cancer and from 13 patients with benilyictal hyperplasia.

breast lesions were screened for p53 gene mutations by

polymerase chain reaction (PCR) followed by temperkey words: Protein p53 - Breast cancer -

ture-gradient gel electrophoresis (TGGE). p53 protdimmunohistochemistry - p53 mutation -

accumulation was analysed by immunohistochemisffgmperature-gradient gel electrophoresis (TG 3E)

(IHC). Samples were gained from fresh-frozen tissue,

scrapings, or paraffin embedded tissue. Additionally, 23

pairs of primary tumours and corresponding lymdatroduction

nodes were examined. p53 gene aberrations were found

in 55.7% of the infiltrating carcinomas, in 31.5% of thalterations of the p53 gene are probably the most com-

ductal carcinomas in situ (DCIS) and in one atypicalon genetic abnormalities in human malignancies, in-

ductal hyperplasia. A positive correlation was seen witluding breast cancer [18]. There is evidence of an im-

high-grade tumours and with comedo. There was no gartant role for p53 protein in gene transcription, DNA

tistically significant relationship with respect to ageepair and induction of apoptosis [24, 25]. Wild-type p53

menopausal status, tumour size, hormone receptor staings in a sequence-specific manner to double-stranded

or lymphatic invasion. Concordance between TGGE aDMA [22]. Several genes, including mdm2 or p21, are

IHC was seen in only 63% of the cases analysed. Hdwtown to be regulated by p53. p53 levels rise in response

ever, with regard to p53 mutation screening by TGGEt@DNA damage and lead to p21-mediateda®est in

high significance B = 0.0008) was seen between stanhe cell cycle [13, 21]. This transient interruption of rep-

dard tissue extraction and our scrape preparation telidation gives time to repair DNA prior to duplication or

nique. Among 8 pairs of primary tumours and their camay lead to programmed cell death [38]. Mutations of

responding lymph node metastases, only 3 harbothd p53 gene lead to conformational change of the pro-

identical pS3 mutations in the same exon, while int&in and often loss of DNA binding activity. In some
cases mutant protein acts in a dominant-negative fashion,

This work is dedicated to Prof. Dr. H.-E. Stegner on the occasi]c ming inactive hetero-oligomers with wild-type p53

of his 65th birthday ]. The majority of point mutations (93%) occur be-
: tween amino acid residues 120 and 290 in the DNA
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cular techniques. Previous data indicate that p53 mugié4 carcinomas were 15 comedo and 4 noncomedo DCIS. Most of
tion could be an early event in mammary tumour evolihe invasive tumours and all of the in situ carcinomas were exam-

tion, as p53 overexpression has also been reporteqﬂzﬂnbgi%rcgz;rgwgﬁgrﬁtsectlons to estimate the size and the extent of

some in_situ carcinomas [35]. ) ~In scrape preparations, the surface of a freshly cut tumour was
In this study we looked for p53 accumulation inarefully scraped off with a scalpel blade. Cell clusters obtained

breast samples by immunohistochemistry. Alterations i this procedure were suspended in 2 ml of sodium chloride solu-

— and stored at —80°C; 4Q0 of this cell suspension was then
exon 5-8 of the p53 gene were detected by pOIymertﬁg%rifuged for 5 min. The pellet was washed three times with

chain reaction (PCR) and temperature gradient gel elggo | PBS and finally dissolved in 108 PBS containing 2Qg
trophoresis (TGGE). Samples were gained from fresfoteinase K, 5% Tween 20 and 5% Nonidet P-40. The solution
frozen tissue, scrapings and paraffin-embedded tissu@s incubated for 1 h at 55°C, followed by 10 min at 94°C. The

; ; ; ﬁg’nples were used for PCR wergul @ volume.
Attention was paid to the value of the special scra DNA was extracted from fresh-frozen tissue using cesium

preparation technique in preinvasive and invasive lesiog§oride, guanidinium isothiocyanate and proteinase K, followed
Our aim was to study the role of p53 in breast canggtphenol-chloroform extraction and ethanol precipitation as de-
evolution by determining the p53 mutation rate in benigpribed by Chomcynski and Sacchi [8]. For the analysis of lymph
breast samples, in ductal carcinoma in situ (DCIS), pﬁfﬂﬁs’bﬁi? sections were cut frotm Iﬁt’ar?‘ﬁ'?'embecti.ded tissue with
. : S : - Sterile blades. In the case of metastasis, tumour tissue was micro-
ticularly in the Comefdo subtype, and in invasive Carc'naésected from the sections and treated as described previously
mas. We also examined whether or not p5S3 mutations @tg.
conserved during breast cancer progression and lymplFor TGGE, exons 5, 6, 7 and 8 of the p53 gene were separately
node metastasis. amplified by PCR as described by Scholz et al. [32]. The sequenc-
es of the PCR primers were obtained from Dr.V.C. Sheffield, lowa
City, IA [6], with the exception of the anti-sense primer of exon 8,
" which was designed by our group. With the object of to detecting
Materials and methods single-base alterations more efficiently, one primer in each group
contained a GC-rich clamp [33] (Table 2). PCR products were ex-
Tissue samples were obtained from 80 patients who had undeeted with phenol/chloroform/isoamylalcohol followed by etha-
gone surgery at the Department of Gynaecology, University mdl precipitation. Sediments were dissolved in ethanol, lyophilized
Hamburg for either in situ carcinoma € 19) or invasive breast and dissolved in 3@l buffer containing 20 mM MOPS, 1 mM
cancer § = 61). For invasive cancer, 23 pairs of primary tumoufsDTA, pH 8.0. TGGE was performed as described previously [20,
(18 with mutations proven by TGGE) and corresponding axillaBg].
lymph nodes were examined. The patients ranged in age from 24p53 immunostaining was performed using mouse monoclonal
to 90 years, with a mean age of 48. Forty-four patients were pp&3 antibody Ab-6 (Oncogene Science, Dianova, Hamburg, Ger-
menopausal. In addition, 13 samples of nonmalignant breastrfeny), which identifies a denaturation-resistant epitope located
sions and 3 samples obtained from patients with intramammarymear the amino terminus of the p53 protein between amino acids
currence were analysed. The tissue samples were fresh frozeB7imnd 45. Deparaffinized slides were washed in phosphate-buf-
liquid nitrogen immediately after excision and stored at —80°C ufiered saline (PBS) and pre-incubated in 0.5% blocking serum for
til DNA analysis, while in some cases a special scrape prepara®min to reduce nonspecific binding. The monoclonal p53 anti-
technigue was applied. p53 analyses in lymph nodes were cartiedy Ab-6 was diluted 1:150 in 1% BSA (Sigma) and used for
out on paraffin-embedded tissue. Histological classification doaeernight incubation at 4°C. A biotinylated sheep anti-mouse anti-
by light microscopy revealed 32 ductal, 17 comedo, 8 lobularbady (Amersham-Buchler, Braunschweig, Germany; diluted
mucinous, 1 medullary, and 1 anaplastic carcinomas, and 1 catcl-00) was applied to the sections as secondary antibody for 1 h at
noma with a mixed histological pattern (Table 1). Among the 8v°C, followed by streptavidine-alkaline phosphatase conjugate

Table 1 Histological classification and p53 analysis by TGGE and immunohistochermiGi@Htemperature-gradient gel electrophore:sis)

Histological diagnosis TGGE IHC
Analysed  Positive Tissue extraction Analysed  Positive
cases cases cases cases

Exon 5 Exon 6 Exon 7 Exon 8

Normal breast and benign lesions

Fibroadenoma 5 0 4 0
Lipoma 1 0 1 0
Fibrocystic disease 7 1 1 7 0
In situ carcinoma
Comedo 15 5 2 3 2 15 6
Noncomedo 4 1 1 4 1
Invasive carcinoma
Ductal 32 12 1 5 6 1 31 14
Comedo 17 12 3 2 4 5 17 8
Lobular 8 2 2 1 6 1
Mucinous 1 0 1 0
Medullary 1 1 1 1 0
Other 2 1 1 1 2 1

In breast recurrence 3 2 2 1 3 1
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Table 2 Primers used for PCR

Exon Sense Anti-sense

5 5-(GC 40) TTCCTCTTCCTACAGTACTC-3 5-CTGGGCAACCAGCCCTGTCGT-3

6 5-(GC 40) ACGACAGGGCTGGTTGCCCA'3 5-AGTTGCAAACCAGACCTCAG-3

7 5-(GC 40) TCTCCTAGGTTGGCTCTGACTG3 5-GCAAGTGGCTCCTGACCTGGA-3

8 5-CCTATCCTGAGTAGTGGTAATC-3 5'-(GC 40) CCGCTTCTTGTCCTGCTTGCTT-3

(GC 40) GC-rich clamp: CGCCCGCCGCGCCCCGCGCCCGGCCCGLCCGLLCCLCaizCCG

(Gibco-BRL, Eggenstein, Germany; diluted 1:1000). Colour d&able 3 Correlation between TGGE from scrape analysis and tis-

velopment was performed with NBT/BCIP (NBT:0.3 mg /mlsue extractio

BCIP: 0.2 mg/ml) for 15 min in the dark without counterstaining-

Only nuclear staining in the tumour tissue was scored: no positSerape analysis TGGE

cell nuclei —, up to 25% positive nuclei +, 26-50% positive nuclei Positive Negative

+ +, 51-100% positive nuclei + + +.
All statistical analyses were performed by Statistica 4.5 soReositive 6 0

ware StatSoft (Tulsa, Okla, USA). Chi-square analysis was used&gative 2 10

determine statistical associations. Mean values for patient age anéd

tumour size were compared with the aid @ftast. X2=11.25,P=0.000¢

Results

case of DCIS there was even a triple mutation in exons
Structural aberrations of the p53 gene, as indicated by@F/8. Of 3 patients with intramammary recurrences, 2
tered mobilities of the amplified DNA fragmentdiad mutations; 1 double mutation (exons 5/7), and 1 mu-
(Fig. 1), were detected by TGGE in 29 (55.7%) of the itation in exon 5.
vasive breast carcinomas and in 6 (31.5%) of the ductallt is remarkable that in 1 of our 13 cases of benign
carcinomas in situ (DCIS). In 33 of the 35 cases willteast disorders we detected a mutation in exon 7. Several
mutant p53, germline mutations or polymorphisms coulgioss mount sections were prepared, but the histological
be ruled out either by comparison with normal tissstate was found not to exceed atypical ductal hyperplasia
from the same patient showing wild-type p53 or by tlhehen examined independently by two pathologists. The
typical TGGE pattern with predominance of the wilddistribution according to histological diagnosis is shown
type or mutant homoduplex band. The 2 remaining cagedable 1. Of the 18 pairs of primary carcinomas (with
harboured exon 6 mutations, probably natural polymenutant p53) and corresponding lymph nodes, 16 were
phisms in codon 213, because of the typical TGGE patailable for evaluation, as DNA could not be extracted
terns identical to those in cases with polymorphisifrem 2 lymph nodes. Eight nodes showed metastases. In
demonstrated by direct sequencing [27]. These 2 calax them, exon 7 mutations were detected. These muta-
were not included in the evaluation, as the mutatiomsns matched with the mutations found in the primary tu-
were found in normal tissue. mours. In all 3 cases IHC was also positive as well.

In the invasive carcinomas, 12 mutations were found Scrape preparations were made in 30 cases (20 inva-
in exon 7, 8 in exon 8, 7 in exon 6, and 4 in exon 5. sive carcinomas, 6 DCIS and 4 benign tissues). In 18
the DCIS group, TGGE revealed 3 mutations in exondases, DNA extracted from frozen tissue had also been
3 in exon 7, and 2 in exon 8. Three tumours showedralysed. All cases showing mutations in scrape prepara-
double mutation (exon 5/8, exon 6/7, exon 7/8), and irtidns were also positive after tissue extraction, but 2 mu-

tations detected in tissue (both DCIS) could not be found
, in scrape preparations. Nevertheless, there was a signifi-

12 3 4 5 6 cant correlation between the two methoBs=(0.0008).

! Also, the location of the mutations found corresponded
to the tissue extraction findings (Table 3).

TGGE profiles indicating a structural aberration of
the p53 gene were correlated with common clinicopatho-
logical parameters (Table 4). There seems to be a rela-
tionship with histological tumour type, as mutations
were more frequent in comedo carcinomas (70.6%) and
less common in other ductal (34.4%) or lobular (25.0%)
carcinomas B = 0.01). A strong correlation was found
with high grade P = 0.01). Statistically significant cor-
Fig. 1 TGGE (temperature-gradient gel electrophoresis) analygfslatlons were not observed with any fur_ther variable but
of exon 7. p53 Mutations in invasive breast cante2,8,5,6 and - mutant p53 tended to be more frequent in premenopausal
in an atypical ductal hyperplasid) patients and in angioinvasion.
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Table 4 Association between clinicopathological variables, p53 mutations and p53 overexy.ression

Variable TGGE IHC
No. of  No. of p53 X2 P-value No. of Positive X2 P-value
cases mutations cases cases

Invasive carcinoma

Histological type

Comedo 17 12 (70.5%) 17 8 (47.0%)

Noncomedo 44 16 (36.4%) 5.78 0.01 43 18 (41.8%) 0.13 0.71
Lymph node metastasis

N+ 35 18 (51.4%) 34 17 (50.0%)

N- 22 10 (45.5%) 0.19 0.66 22 8 (36.4%) 1.00 0.31
Grading

Gl 7 3 (42.8%) 7 1 (14.3%)

Gl 21 5 (23.8%) I+l vslll 20 9 (45.0%) I+l vsllI

Gl 33 20 (60.6%) 6.25 0.01 33 16 (48.5%) 0.29 0.58
Hormone receptors

ER + 4@ 17 (42.5%) 39 15 (38.5%)

ER- 20 10 (50.0%) 0.30 0.58 20 10 (50.0%) 0.71 0.39

PgR + 4% 17 (41.5%) 40 16 (40.0%)

PgR- 18 10 (55.5%) 1.00 0.31 18 9 (50.0%) 0.50 0.47
Menopausal status

Pre- 34 19 (55.8%) 33 15 (45.5%)

Post- 27 9 (33.3%) 3.08 0.07 27 11 (40.7%) 0.13 0.71
Lymphatic invasion

Positive 20 12 (60.0%) 20 11 (55.0%)

Negative 41 16 (39.0%) 2.38 0.12 40 15 (37.5%) 1.66 0.19

aER unknown for 1 patient
b PgR unknown for 2 patients

In situ carcinoma

Histological type

Comedo 15 15 (33.3%) 15 6 (40.0%)

Noncomedo 4 1(25.0%) 0.10 0.75 4 1 (25.0%) 0.31 0.58
Hormone receptors

ER + 14 5 (35.7%) 14 5 (35.7%)

ER- 5 1 (20.0%) 0.42 0.51 5 2 (40.0%) 0.03 0.86

PgR + 10 4 (40.0%) 10 3 (30.0%)

PgR- 8 2 (25.0%) 0.45 0.50 8 4 (50.0%) 0.75 0.38
Menopausal status

Pre- 12 6 (50.0%) 12 5 (41.6%)

Post- 7 0 (0%) 5.11 0.02 7 2(28.6%) 0.32 0.56

¢ PgR status unknown for one paticnt

Of the 18 women with ductal carcinoma in sittiowever, in 3 further cases associated with p53 muta-
(DCIS), 6 had mutations of p53, all of them prementens, staining was completely absent. p53 overexpres-
pausal P = 0.02). Five of them had comedo-type lesionsion was observed more frequently in comedo-type le-
and the remaining tumour was a 60-mm lesion of cribsions and in premenopausal women.
form type. Repeated gross-mount sections revealed smallwenty-six (43.3%) of the invasive breast carcinomas
areas of invasion, representing no more than 3% of #eumulated nuclear p53 protein. However, strong im-
total lesion. munostaining was rare (4 cases), and only 14 invasive

Sixty primary breast carcinomas, 19 DCIS, and 13 bearcinomas with p53 protein accumulation harboured
nign breast diseases were analysed for p53 protein agere mutations. As in DCIS, p53 overexpression was
mulation by immunohistochemistry (Table 4, Figs. 2, 3jpund more frequently in comedo-type lesions, and addi-
None of the benign breast lesions stained positive famally in cases with lymph node metastasis and nega-
p53. Among the 19 DCIS, 7 (36.8%) showed an accuntive hormone receptors. A significant correlation could
lation of p53 protein. Staining patterns were weak inbe seen between positive staining and increasing tumour
cases, while moderate or strong immunostaining wsige @ = 0.02). p53 overexpression was associated with
found in 2 cases of DCIS harbouring p53 mutationsutant p53 neither in DCISP(= 0.4) nor in invasive car-
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C e P j J 2+, 7 = exons 5-8 of the p53 gene. Like the denaturing gradient
L . - ¥ % "ot % gel electrophoresis (DGGE) [15], TGGE is based on the
R o , Q:f" « ¥ melting properties of DNA, using temperature instead of
S S e . 2 ' a chemical denaturating gradient. The TGGE is rapid

Vg oy o - " and convenient, and appears to be more efficient and eas-

A * . er to interpret than the more commonly used single

; strand conformational polymorphism analysis (SSCP)
shown previously [32]. In a series of 94 ovarian tumours,
we demonstrated the reliability of the TGGE by direct
: : sequencing [20].
e { .3 el In order to gain tumour cells rapidly, we developed a
“ g e simple method for sampling and preparation for genomic
T (4 ~ % {1 analysis. The scrape preparation can be applied to very
j ) * & small samples and needs only short proteolytic treatment
' " instead of time-consuming extraction procedures. Multi-
Fig. 2 Immunohistochemical detection of p53 expression in dugie tumour cell clusters can easily be obtained by scrap-
tal carcinoma in situ and invasive tumour. Original magnifica: g the cut surface of a fresh tissue carefully with a small
tionx25( . .

scalpel blade. A high correlation to the standard extrac-

tion procedure was found.

We analyzed a variety of breast tissues, both benign
and malignant, by TGGE and compared them by immu-
nohistochemical (IHC) methods. All benign lesions
stained negative for p53. Interestingly, 1 patient with an
atypical ductal hyperplasia harboured an exon 7 muta-
tion, but also without detectable p53 protein expression.
A point mutation with positive p53 staining has been de-
scribed in normal tissue by Eeles et al. [12], but that case
was a constitutional mutation in a woman who developed
multiple tumours. In our case, no mutation was detected
in tissue obtained from outside of the lesion, and the pa-
tient has developed no tumour so far. Nevertheless, Dup-
ont and Page [11] have demonstrated that patients with
atypical hyperplasia have a significantly increased risk of
: : developing breast cancer. The fact that this high-risk le-
Fig. 3 Higher magnification of p53 staining in ductal carcinom&ion can be associated with p53 gene mutation gives fur-
in situ. Original magnification x4(:) ther credence to the theory that p53 gene alteration might

be an early or even an initiating event in breast cancer

cancerogenesis. p53 mutations were detected in 28 of 61
cinomas P = 0.3). In 11 infiltrating tumours with an ex-invasive carcinomas (45.9%), a higher incidence than
tensive in situ component, staining patterns were cothat reported by others [2, 4, 31, 34, 35]. This may be ex-
pared in both types of lesions on the same section. Sipkifined by a bias to high-risk criteria, such as low age,
these were found to be positive (Fig. 2), and 3 to be negsitive lymph nodes or aggressive tumour type.
ative in both components. In the remaining 2 cases, onlyA strong relationship was seen between p53 gene al-
the infiltrating lesion stained positive. terations and comedo-type invasive carcinoma, an histo-

Of the 23 lymph nodes analysed, 12 were metastatifoe generally associated with an unfavorable prognosis.
All nonmetastatic nodes stained negative, whereas 5868 mutations were significantly correlated with low dif-
the metastatic lesions were positive. In 3 of these pdeirentiation and were more frequent in cases of angioin-
tive cases, TGGE revealed p53 mutations in exon 7. Magion and in premenopausal women. The p53 expres-
staining patterns of the primary neoplasms correspongsh as detected by immunohistochemistry was related to
with the metastatic lesions in 8 cases. There was a shifgjer tumour size and negative hormone receptor status.
from positive to negative in 4 cases. Barbareschi et al. [3] reported similar findings in a larger
study on 178 node-negative patients and also showed a
significant association with lower age and higher tumour
Discussion grade, but this did not translate to clinical outcome.

The p53 overexpression in our study did not correlate
We have examined different stages of breast cancer aiitth p53 mutations found by TGGE, however. Similar
benign breast lesions for p53 protein expression and fijedings have been described by others [1, 19, 26, 34] and
netic alterations, using TGGE to screen for unknoviay us in a recent study on cervical and vulvar cancer, us-
mutations in amplified DNA fragments corresponding fag the same methods [27]. The reasons why mutations
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are not associated with p53 expression are manifold: coretastatic spread, but it must be remembered that in 5
firmed mutations with negative IHC staining can occunetastatic lesions with positive primaries no mutations
due to nonsense mutations, frameshift errors, silent amere found at all. This might be due to dilution of the
some splice mutations; other possible explanations BW€A by normal lymphocytes or stromal cells, as in some
modifications of epitopes or the effect of different metlrtases very small amounts of cancer cells were present in
ods of fixation on the stability of the p53 protein [14]. the lymph nodes. A more convenient explanation, how-
It seems that p53 immunostaining does not inevitalglyer, is genotypic heterogeneity among the cancer cells.
reflect genetic alteration. p53 as a part of the DNA dafirhe fact that no new mutation was found at metastatic
age response can be up-regulated or stabilized by vargites lends credence to the hypothesis that p53 occurs
factors, such as ultraviolet light, viral products or the celell before metastatic spread.
lular environment itself [17, 36]. There is increasing evi- In conclusion, our findings indicate that p53 muta-
dence to show that immunostaining properties dependtions are mainly seen in tumours with an unfavorable
conformational changes or interactions of p53 with otlgognosis, such as comedo-type or high-grade tumours.
cellular proteins, since staining patterns change during g3 Gene alterations were detectable in all stages of
ferent points of the cell cycle [16] and are independentboéast cancerogenesis, including atypical ductal hyper-
MRNA expression. Comparison of TGGE and IHC resufifasia.
(Table 4) indicates that the association of p53 status and
other variables is much more clear cut if gene alteratiorﬁ%ggm‘%?g‘?mﬁifrésr;jhigcvﬁlgg év’tfiif?uﬁup%%tiﬂa% t'\f}les Betliltgcgle
studied by molecular biology rz_ather than by ”_.'C alone' Ms.G. Becker and Ms.C. Coith for exc%llent technical assistar?ce’.
Many data have been published on the distribution or
p53 mutations in invasive carcinomas [2, 4, 31, 34, 35],
but studies on DCIS are still limited. Bartek et al. [feferences
found pronounced overexpression of p53 in 2 out of 9
cases of pure DCIS. Strong staining for p53 was primari: Allred DC, Clark GM, Elledge R, Fugua SAW, Brown RW,
ly seen in comedo-type DCIS [14, 35, 37]. In the largest Chamness GC, Osborne CK, McGuire WL (1993) Association
study on 143 cases of DCIS, detectable p53 expressiorPf 5’53;. protein expression "é'th tumor %e" proliferation rate
was confined almost exclusively to large-cell DCIS, a and chnical oufeome ' node-negativ breast cancer. J Nat
subgroup that includes comedo-type DCIS [30]. In a re Andersen TI, Holm R, Nesland JM, Heimdal KR, Ottestad L,
cently published study, O"Malley et al. [29] showed pos- E_irarr_esgn ALt (1993) Er%ggostic seis%nisﬁafc(?nscfsm TP53 altera-
itive immunostaining in 4 out of 12 comedo DCIS, t|'3°“r '”r reﬁ I\ﬁancef;- r V?“ncer : eok RD. Fina P. Fox
v_vhereas all the n_oncomedo DQII$=( 27) stained nega- ° Bgnggn?ﬁic M, éicr:lgn?joO'S,eMoorgﬁie I_S Eggher C PeazzéIIaOF,S’
tive. SSCP and direct sequencing revealed only 1 muta-poglioni C, Dalla Palma P, Harris A (1996) Bcl-2 and p53 ex-
tion among the 4 positive lesions. It was therefore con- pression in node-negative breast carcinoma. Hum Pathol 27:
cluded that p53 mutation has to be considered as a rar%z?e—kllf%értkové 3 Votesek B. StaskovA z. Reithar A
event even In .comedo DCIS. Among the. 15 cases .6f Kovarik J’, Lane DP (1'990§ Patterns of expressic;n othhe psé
comedo DCIS in our study, 6 (40%) were immunoposi- ymor suppressor in human breast tissues and tumors in situ
tive and 5 (33%) harboured a mutant p53 gene, but onlyand in vitro. Int J Cancer 46:839-844
in 3 cases did the data correspond to IHC, indicating thatBartek J, Bartkova J, Voijtesek B (1991) Aberrant expression

i i i ] of the p53 oncoprotein is a common feature of a wide spec-
mutations are easily missed when not confirmed at thetrum of human malignancies. Oncogene 6:1699-1703

molecular _Ieve_l. In contrast to O'I\/_IaIIey, we believe thag gock JS, Kwitek AE, Cogen PH, Metzger AK, Duyk GM,
p53 mutation is frequent at least in comedo-type DCIS. sheffield VC (1993) A denaturing-gradient gel-electrophoresis
Moreover, our data demonstrate a high degree of corre-assay for sensitive detection of p53 mutations. Hum Genet

spondence between in situ and invasive components91:25-30 .
WFi)thin the same lesion P . Caron de Fromentel C, Soussi T (1992) TP53 Tumor suppres-

. N . - . sor gene: a model for investigating human mutagenesis.
We consider that it is easier to distinguish between Genes, Chromosom Cancer 4:1-15

high-grade DCIS and low-grade DCIS, than between lové: Chromczynski P, Sacchi N (1987) Single-step method of RNA

grade DCIS and atypical ductal hyperplasia. The Iattergg'rfgéft)ignbir?ﬁig}ggﬁgﬁigg?i%héoi%%nate-phen0|-0h|0f0f0rm

might be variants of the same group of I.es.lons’ but t@e Davidoff AM, Kerns BJM, Iglehart D, Marks JR (1991) Main-

small number of cases makes us cautious in interpretationenance of p53 alterations throughout breast cancer progres-
Finally, we investigated whether mutations are con- sion. Cancer Res 51:2605—2610

served in metastastic lesions. Our p53 staining of tHe Dunn JM, Hastrich DJ, Newcomb P, Webb JC, Maitland NJ

i ; i in Farndon JR (1993) Correlation between p53 mutations and an-
paired primary carcinomas and lymph nodes are not Intibody staining in breast carcinoma. Br J Surg 80:1410-1402

accordance with the results Of Davidoff et al. [_9]’ WhPl. Dupont WD, Page DL (1985) Risk factors for breast cancer in
found a total correspondence in a set of 22 pairs analy-woman with proliferative breast disease. N Engl J Med 312:
sed by immunohistochemistry. In contrast to Davidoff et 14E|5—151 . 0

al., we examined all metastatic lesions at the moleculdr Eeles RA, Warren W, Knee G, Bartek J, Averill D, Stratton
level, revealing 3 mutations in exon 7, which corre- MR, Blake PR, Tait DM, Lane DP (1993) Constitutional muta-

- . . tion in exon 8 of the p53 gene in a patient with multiple prima-
sponded to the findings in the primary tumours. At least ry tumours: molecular and immunohistochemical findings.

in these cases, the p53 mutations are conserved duringncogene 8:1269-1276
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