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Oestrogen receptor B-region polymorphism and
spontaneous abortion in women with breast cancer

STEVEN LEHRER MERCEDES SANCHEZ HEE KYUNG SONG

JACK DALTON EVA LEVINE PENNY SAVORETTI SWAN N. THUNG
BETH SCHACHTER

To examine whether a variant human oestrogen
receptor gene, which differs from the wild-type
gene in the B region, was associated with
spontaneous abortion, obstetric histories of breast
cancer patients with this variant were compared,
with those of breast cancer patients with the
wild-type gene. In women with the B-variant, 50%
of pregnancies ended in spontaneous abortion,
compared with 10% for women homozygous for
the wild-type gene . B-variant women also had a
higher proportion of spontaneous abortions and a
higher number of spontaneous abortions per
woman than did those with the wild-type gene .

Lancet 1990 ; 335 : 622-24.

Introduction

Most publications on genetic causes of habitual spontaneous
abortion deal with chromosomal abnormalities such as
translocations, inversions, and mosaicism .' There is also
speculation about a relation between single-gene defects and
spontaneous abortions when there are no discernible
chromosomal abnormalities,2 since chromosomally normal
women who habitually abort spontaneously have increased
likelihood of a family history of repeated pregnancy loss . 3
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Fig 1-Schematic representation of the human estrogen
receptor gene .
The exact function of region A is unknown. Region B plays apart in

transcription enhancement of ER-regulated genes. Region C is the
DNA-binding domain . Region D is a hinge region . Region E is the
steroid-hormone-binding domain . The function of region F is unknown .
The vertical arrow indicates the location of the ER B-polymorphism
evaluated in this study .

A variant human oestrogen receptor (ER) gene has been
found in ER-positive breast carcinomas .4 Because the
variant has also been detected in uterine tissue obtained
at hysterectomy from women without breast cancer, it is
a genetic polymorphism, rather than a somatic mutation in
the breast tumour samples. The variant ER gene differs
from the wild-type gene within the B region,5 the exon
coding for the aminoterminal portion of the protein (fig 1) .
Two nearby point mutations in the B region change codon
86 from Ala to Val and create a silent mutation in codon 87 6
We describe here an association between the presence of the
B-variant gene and spontaneous abortion .
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Materials and methods

The identification of women who carry the variant ER gene has
been described elsewhere 4s Briefly, frozen biopsy specimens of
primary breast tumours were analysed for the concentration and
structure of ER messenger RNA (mRNA) by means of a solution
hybridisation/RNase protection assay' that used, as hybridisation
probes, 32P-antisense RNAs produced from subcloned plasmids
corresponding to portions of the protein-coding region of the
human ER cDNA. 4 All samples thus identified as B-variants
seemed to be heterozygous for the gene,' and 3 of the women have
been confirmed to be heterozygotes by polymerase chain reaction
(PCR) amplification and DNA sequence analysis 7 Nonetheless, the
RNase digestion at the point of RNA/RNA hybrid mismatch may
not be complete (ref 6 and Sanchez M, Schachter B, unpublished),
so samples may seem to be heterozygous when they are actually
homozygous variants-ie, some women may be homozygous ER
B-variants rather than heterozygotes .

Wild type Polymorphic

Fig 2-Mean (SE) number of spontaneous abortions perwoman
and mean (SE) number of full-term pregnancies per woman .

There was a significantly higher number of spontaneous abortions per
woman in polymorphic women (t'=3 . 14, df=7 .32, p=0'016 by
separate variance estimate), but the number of full-term-pregnanei s--er
woman was not significantly different (t=0 . 41, df= 29, p=0682) .

Data on the occurrence of spontaneous abortion was obtained
from patients as part of a larger set of clinical questions. The
information was obtained by two of us (E. L., P . S .), who had no
knowledge of the ER genotype of the patients. Pregnancy and
sponaneous abortion were defined as clinically recognised
pregnancy and clinically recognised spontaneous abortion . Early,
unrecognised pregnancy loss was not considered in this study . The
information on number of pregnancies and number of spontaneous
abortions was obtained retrospectively from women undergoing
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NUMBER OF SPONTANEOUS ABORTIONS AND FULL-TERM
PREGNANCIES IN THE TWO GROUPS

For spontaneous abortions : x'=17-145, p=00007 .
For full-term pregnancies : x'=8 . 3, p=0 . 14 .

treatment for breast cancer . To eliminate any effect that ER level
might have on the incidence of spontaneous abortion, we chose as
controls homozygous women with wild-type ER at concentrations
in the same range as those of the B-polymorphic women-less than
200 fmol/mg.

The two groups, wild-type homozygous and polymorphic, were
selected according to whether or not the polymorphism was present
in the ER mRNA of the breast tumour biopsy specimen. Biopsies
and interviews were done between 1985 and 1989 . Only women on
whom reproductive data were available were included in this study .

Results
The eight B-variant women had had 19 spontaneous
abortions in 38 pregnancies (50%), compared with 7
spontaneous abortions in 68 pregnancies (10%) for the
controls (xz = 20 . 76, p < 0 . 001). Cross-tabulation of the data
showed a significantly higher proportion of abortions
among the B-variant women; and the abortion rate per
woman was also significantly higher in the B-variant women
(table and fig 2) .

All the tumours in B-variant women and controls had an
oestrogen receptor . Because the method used to detect the
polymorphism required ER m-RNA, we were unable to
study tumours without an oestrogen receptor; therefore, the
exact frequency of the ER B-variant allele in women with
ER-negative breast cancer is uncertain .

Discussion -

	

.
Spontaneous abortion is common and occurs in 12-16% of
normal pregnancies.89 The 50% of pregnancies that ended
in spontaneous abortion in the eight B-variant women was
thus a high proportion, whereas the 10% in the controls was
similar to that reported for normal pregnancies .

Several studies have shown a need for oestrogen in early
pregnancy. Pregnancy in bonnet monkeys has been
inhibited by giving oral tamoxifen, which blocks the
oestrogen receptor, during the post-ovulatory period .'0
Fetal resorption occurred when tamoxifen was given orally
to rabbits on day 10 after implantation," and when it was
given later in the course of a pregnancy it reduced
significantly the length of gestation and number of
livebirths . Since oestrogen most probably exerts its effect
through its interaction with cellular ER, naturally occurring
genetic variation in the structure of the ER could result in
a corresponding phenotypic difference in oestrogen-
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dependent events, including those involved- in pregnancy
maintenance .

Recent studies, employing mutated ER expression
vectors in in-vitro transfection studies, have begun to
delineate the function(s) of the B region of the ER protein.
For example, an ER mutant lacking aminoacids 67-131
retained full oestrogen-dependent transcriptional
enhancement on the vitellogenin oestrogen response
element (ERE) but had only 60% of the wild-type ER
enhancement activity on the pS2 ERE." Also, a deletion
mutant lacking aminoacids 1-178 (the entire ' A/B region)
completely retained its ability to transactivate vitellogenin
ERE but could not transactivate ovalbumin ERE . 13 Thus
the amino terminal portion of the ER probably influences
the magnitude of transactivation of some, but not all,
ER-regulated genes, perhaps through interaction with other
chromatin-associated proteins .

Further indication that the region containing the
B-variant sequence has an important function is inferred
from the sequence conservation among species . The stretch
of aminoacids 80 to 89 in the wild-type human ER has an
identical counterpart in the B-region of the rat14and mouse's
ER. Thus, it is conceivable that the association between the
B-variant genotype and high incidence of miscarriage
reflects altered bioactivity of the ER B-variant protein in
some (maternal or fetal) cell types needed for pregnancy
maintenance. Alternatively, or in addition, individuals
carrying a B-variant gene may, under some circumstances,
produce insufficient amounts of ER protein .

It is of interest that clinically recognised pregnancy
occurred more commonly among the B-variant women
(38 pregnancies in eight women) than in the controls
(68 pregnancies in 23 women), whereas the two groups did
not differ in full-term pregnancy rate (2 .7 versus 2 . 4, fig 2).

No doubt the B-variant women became pregnant more
often to overcome their 50% likelihood of spontaneous
abortion . However, once they had had two or three children,
like the wild-type-ER women, they stopped trying to have
more .

A history of spontaneous abortion has been associated
with breast cancer,'6-'a although there is controversy over
this association .19-22 Also, as mentioned above, habitual
spontaneous abortion is familial .' Finally, spontaneous
abortion and breast cancer occurred in the sisters of one of
our polymorphic breast cancer patients, who herself had had
multiple spontaneous abortions . Therefore, one wonders
whether there is an association between the B-
pelymorphism-and breast-cancer .
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To see whether detection of antibodies against
listeriolysin 0 (LLO) could be used to diagnose
human listeriosis, sera from 28 patients infected
with Listeria monocytogenes and 101 controls
were tested by dot-blot titration with purified
LLO. 27 patients (96 .4%) with listeriosis produced
specific anti-1-1-0. Anti-LLO was detected in 8
(15 .6%) of 51 healthy controls and in 6 (12 .0%) of
50 controls who had various bacterial, fungal, and
viral infections . Anti-1-1-0 titres did not exceed 100
in these two control groups. Anti-1-1-0 could be
detected soon after clinical onset of listeriosis, and
antibodies persisted for at least several months .
This test might be useful for epidemiological
surveys and for serodiagnosis of listeriosis,
especially when bacteria cannot be isolated .

Lancet 1990; 335 : 624-27 .

Introduction
Listeria monocytogenes is believed to be transmitted to
man mainly via contaminated food .' Although
immunocompromised patients and pregnant women are
especially susceptible to listeriosis, the disease can also
develop in seemingly healthy individuals . A vital stage of the
infection process is the multiplication of the organism within

A the cytoplasm of host cells;2 genetic studies have shown that
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Detection of anti -I isteriolysi n 0 for serodiagnosis of
human listeriosis
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an extracellular haemolysin, listeriolysin 0 (LLO), is
essential for this intracellular multiplication .'' LLO is a 58
kDa protein belonging to the group of SH-activated
haemolysins; it is antigenically related to streptolysin 0
(SLO), pneumolysin, and perfringolysin,s •9 and is produced
by all pathogenic strains of L monocytogenes . We here
investigate whether detection of specific anti-LLO could be
used for serodiagnosis of human listeriosis .

Patients and methods

Patients

28 patients with severe listeriosis (septicaemia and/or
meningoencephalitis) were studied . Three groups were assessed :
(1) 13 newborn babies with listeriosis (12 at birth, 1 at age 11 days),
and 2 pregnant women, aged 23 and 25 years, with bacteraemia
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