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Androgen Receptor (AR; NR3C4) 
Aryl Hydrocarbon Receptor (AhR) 
Constitutive Androstane Receptor (CAR; 
NR1I3) 
Estrogen Receptor Alpha (ERα; NR3A1) 
Estrogen Receptor Beta (ERβ; NR3A2) 
Estrogen Related Receptor Alpha (ERRα; 
NR3B1) 
Estrogen Related Receptor Gamma (ERRɣ; 
NR3B3) 
Farnesoid X Receptor (FXR; NR1H4) 
Glucocorticoid Receptor (GR; NR3C1) 
Liver Receptor Homolog-1 (LRH-1; NR5A2) 
Liver X Receptor Alpha (LXRα; NR1H3) 
Liver X Receptor Beta (LXRβ; NR1H2) 
Mineralocorticoid Receptor (MR; NR3C2) 
Peroxisome Proliferator-Activated Receptor 
Alpha (PPARα; NR1C1) 
Peroxisome Proliferator-Activated Receptor 
Delta (PPARδ; NR1C2) 
Peroxisome Proliferator-Activated Receptor 
Gamma (PPARɣ; NR1C3) 
 

Pregnane X Receptor (PXR; NR1I2) 
Progesterone Receptor (PGR; NR3C3) 
Retinoic Acid Receptor Alpha (RARα; NR1B1) 
Retinoic Acid Receptor Beta (RARβ; NR1B2) 
Retinoic Acid Receptor Gamma (RARɣ; NR1B3) 
RAR-related Orphan Receptor Alpha (RORα; 
NR1F1) 
RAR-related Orphan Receptor Gamma (RORɣ; 
NR1F3) 
Retinoid X Receptor Alpha (RXRα; NR2B1) 
Retinoid X Receptor Beta (RXRb; NR2B2) 
Retinoid X Receptor Gamma (RXRɣ; NR2B3) 
Thyroid Hormone Receptor Alpha (TRα; 
NR1A1) 
Thyroid Hormone Receptor Beta (TRβ; NR1A2) 
Vitamin D Receptor (VDR; NR1I1) 

Intracellular Receptors,  
a family of 48 members  
in humans   
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ERE-Luc reporter mice to study  

the dynamics of ER activity in living mice 

Ciana et al., Mol. Endocrinol. 2001 
Ciana et al., Nature Med. 2003 
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THE ERE-Luc REPORTER MOUSE 
A PHARMACOLOGICAL APPLICATION 
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In vivo analysis of photon emission 
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Rando et al. 2009 
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SERCHING FOR NOVEL MODALITIES TO MEASURE  
THE EFFICACY OF SERMs 
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Rando et al, Mol. Endocrinol. 2010 



PHENETICS OF DRUG ACTION 

 

THE APPLICATION OF AGGLOMERATIVE  

HIERARCHICAL CLUSTERING TO THE STUDY OF THE 

IN VIVO ACTION OF ESTROGENIC COMPOUNDS 



Space-temporal analysis of drug action in 
living animals 
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clustering data  
to generate novel families of compounds 
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Time and space:  the dimensions for 

a full understanding of the effect of 

drugs and pollutants ability to 

interfere with intracellular receptors 

activities 



 

CONCLUSION 2 

 

The ERE-Luc reporter mouse 

represents a novel tool to identify 

synthetic compounds and ED 

present in the environment or in the 

alimentary chain and to provide a 

comprehensive view on their activity 

on Ers whole body 
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   “The whole is more 
than the sum of its 
parts “ 

 Aristotle  (384 BC – 322 BC) 

 Methapysics 
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Intracellular Receptors,  
are transcription factors able to bind the DNA 


