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Why does this matter? 

The Steroid Hormone Receptors 
regulate sexual growth and 
development, reproduction, and 
the endocrine, renal, immune, and 
neural systems.  SHRs represent 
important physiological regulators 
of inflammation, reproduction, 
andand cancer.  Hence, identification 
of xenobiotic agonists and 
antagonists is important in both 
therapeutics as well as toxicology.

Welcome to the Steroid Hormone Receptor Edition
Estrogen, progesterone and androgen receptors, together with the 
glucocorticoid and mineralocorticoid receptors, comprise the steroid hormone 
receptor (SHR) subgroup of the nuclear receptor (NR) superfamily. SHRs 
share a common mode of action, namely translating a small-molecule signal 
(i.e. hormone or drug) into changes in gene expression and cell fate. These 
receptors are targets of pharmacologic intervention whereby agonists of 
SHRs, hormones and synthetic analogs, can overcome pathologies related to 
deficienciesdeficiencies in the natural ligands. Also, blocking the activity of SHRs is an 
established way to treat hormone-dependent malignancies, such as breast and 
prostate cancer. Endocrine disruptive chemicals (EDCs), often environmental 
pollutants, pose a health risk by altering the activity of endogenous hormone 
signaling via the SHRs, in particular the estrogen receptors and the androgen 
receptor. Taken together, the SHRs are an extremely important subgroup of 
NRs and monitoring effects of small molecules on their activity is important 
in drug discovery as well as toxicology.in drug discovery as well as toxicology.

For more information, please visit the Nuclear Receptor Resource at http://nrresource.org



Steroid Hormone 
Receptors

Steroid hormone receptors (SHRs) are a subset of the nuclear 
receptor superfamily of ligand-activated transcription factors 
comprised of receptors for glucocorticoid (GR), estrogen (ER), 
progesterone (PR), androgen (AR), and mineralocorticoid 
(MR). The classical mode of action shows that un-liganded 
SHRs are found in the cytoplasmic compartment and are 
associated with various heat shock and other chaperone proteins 
(Figure(Figure 1). Once ligand binds, the receptor undergoes a 
conformational rearrangement and translocates to the nucleus 
where it binds to specific DNA sequences known as hormone 
response elements (HREs) and assembles with coregulatory 
protein partners. Each of the SHRs has different ligands and 
regulate different biologic pathways, making them attractive 
targets for drug discovery, as briefly outlined below (Reviewed 
in  [1-4]).in  [1-4]).
The androgenic hormones testosterone and dihydrotestosterone, 
which are the ligands of the Androgen Receptor (AR), are 
involved in male sexual development, prostate growth, 
musculoskeletal development, and maintenance of bone mass. 
Synthetic AR ligands with inhibitory activity have been 
developed to treat benign prostatic hyperplasia and prostate 
cancer. Estrogen receptor (ER)-alpha and -beta bind estrogen 
(17-beta-estradiol),(17-beta-estradiol), a hormone that regulates growth and 
differentiation of cells in numerous target tissues, including the 
reproductive tract, mammary gland, central nervous system, and 
skeletal system. ER-alpha antagonists and ER-beta agonists are 
both potential anticancer compounds. The Glucocorticoid 
Receptor (GR) is present in all cell types, binding 
glucocorticoid hormones (cortisol is the natural ligand) and 
havinghaving effects on the endocrine, renal, immune, and neural 
systems. Because GR initiates transactivation of transcription 
factors for anti-inflammatory genes and transrepression of 
transcription factors for proinflammatory genes, synthetic 
glucocorticoids (corticosteroids) are used as pharmaceuticals for 
the treatment of inflammatory and autoimmune diseases. 
Mineralocorticoids, adrenal steroids like glucocorticoids, 
modulatemodulate water and electrolyte balance through activation of the 
Mineralocorticoid Receptor (MR). Aldosterone is the primary 
endogenous mineralocorticoid (cortisol is also a physiological 
ligand in some tissues). When aldosterone is secreted in excess, 
the result is hypertension and progression of heart failure, thus 
MR antagonists are proven treatments for these cardiovascular 
conditions. The Progesterone Receptor (PR) is bound by 
progesteroneprogesterone and plays a role in many aspects of female 
reproduction. PR modulators are used in contraception and 
hormone replacement therapy and are being investigated in the 
treatment of cancer  (including breast, ovarian, cervical, and 
endometrial). Collectively, the SHRs represent important 
physiological regulators of inflammation, reproduction and 

cancer and hence identification of xenobiotic agonists and 
antagonists is important in both therapeutics as well as 
toxicology. 
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Figure 1. Steroid Hormone Receptor (SHR) mechanism of action

Relation and Relevance of Steroid Hormone Receptors

New Progestrone Receptor (PR) Kits 
from INDIGO

The recent release of human Progestrone Receptor (PR) 
Reporter Assay Kits completes INDIGO’s line of steroid 
hormone receptors.  Researchers can access fast, reliable results 
for GR, ERα and -β, PR, AR, and MR.  For more information 
on INDIGO Nuclear Receptor Reporter 
Assay Kits or Contract Screening 
Services, contact us.  
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