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New insights in oestrogen receptor (ER)
research — the ERf3
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During recent years we have seen a paradigm shift in
our understanding of oestrogen action. This is mainly
due to the discovery of a second oestrogen receptor,
(ER)B, which is encoded by a separate gene from that of
ERa [1]. ERP is expressed in partially different tissues
from ERa, notably prostate, ovary, lung, kidney, gastro-
intestinal tract especially colon, as well as in tissues
where ERa is also found, e.g. breast, central nervous
system (CNS) and testis. ERa predominates in uterus
and liver. It seems quite clear at this stage that the two
ERs have different biological properties and sometimes
act in opposite manners to one another, like a yin-yang
principle. One example is cell proliferation where we
currently work with the hypothesis that ERa is mainly
involved in promoting this process whereas ER seems
to be inhibitory towards cell proliferation. For instance,
in the vessel wall and in the prostate, ERp seems to
protect against smooth muscle cell proliferation [2] and
prostate hyperplasia, respectively.

In collaboration with R. Hubbard’s group in York,
UK, as well as with KaroBio AB, Novum, Sweden, we
have solved the three-dimensional structure of both
ERa [3] and ERP [4] ligand-binding domains (LBDs).
Several interesting differences are noted, e.g. with refer-
ence to the position of helix 12 when the receptor is
bound with various ligands. Furthermore, crystal-
lisation attempts have shown the same preference of
ERp for binding genistein as previous in vitro binding
assays, where this phyto-oestrogen has approximately
two orders of magnitude better affinity to ERP than
to ERa. It is, thus, not inconceivable that ERB could
use dietary phyto-oestrogens as physiological ligands.
This is of obvious interest in view of the many claims
about the alleged health-promoting properties of phyto-
oestrogens.

Much of our current research attempts to understand
the physiological significance of ERP focus on use of
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ERp knock-out (K-O) mice, developed in collaboration
with O. Smithies in Research Triangle Park, NC, USA
[5]. Female ERP (-/-) mice have serious reproduction
disturbances and are only 20% fertile. Other interesting
phenotypes include prostate hyperplasia and growth
disturbances in bone [6]. Many other interesting pheno-
types are under investigation. The discovery of ER has
led to a significantly enhanced interest in the develop-
ment of new drugs for hormone replacement therapy.
The different tissue distribution of the two ER isoforms,
as well as differences in their ligand-binding properties
have stimulated the hope that it should be possible to
develop drugs with more specific actions and with fewer
side-effects, e.g. endometrial and breast cancer risks.
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