
Chemical aspects of the cell 

Chemicals that control cell signaling: 
hormones 



Types of hormones 

2 Wikipedia 



Classification of NR 

3 http://pgqb.blogspot.com.br/2011/09/hormone-action-through-receptors.html 



Classification of NR 

4 http://www.mesomorphosis.com/articles/scally/steroid-hormone-nuclear-receptors.htm 



Structural aspects 
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 Composition: 
 

 Domains: 
N-terminus (left) to C-terminus (right). NTD = N-terminal domain, DBD = DNA binding 
domain. LBD = ligand binding domain. AF = activation function. 

http://www.mesomorphosis.com/articles/scally/steroid-hormone-nuclear-receptors.htm 



Structural aspects 
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Wikipedia 



Some nuclear receptor binders 
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Steroid hormones: example (1) 
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• Nuclear receptors (ER, GPER) 
 

 

  Estrogen receptor (ER) – 2 subtypes: ERα, ERβ 

– Importance for breast and endometrial cancer 

– Bone density, cardiovascular diseases,  among others 

 

 

  GPCR with estrogenic activity: GPER 

– New type of receptor that estradiol interacts with 

– Physiological aspects under study 



Biosynthesis of hormones 
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Hormone and inhibitors 
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E2 binding with the ERα 
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 LBD: 

estradiol-ERα (1GWR) 



Superposition of ERα and ERβ 
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Superposition of 2 structures 

(ERα yellow) 

Ligand positioning after  the 

superposition of many structures 

ERα/ERβ 



Modulation of the ER 
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4-hydroxytamoxiphen-ERβ (2FSZ) 

estradiol-ERα (1GWR) 



Selectivity for ER and GPER 
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Dennis, M.K. et al. Nat. Chem. Biol. 2009, 5, 421-427 



Selectivity against other NR3 class receptors 
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 ER, ERR, AR, PR, MR, GR 

ERα, ERβ and AR 



Differences between mechanisms 
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Genomic mechanism 
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SRCs-mediated hormone signaling and the cross-talk with growth factor and cytokine 

signals in regulating NR target gene expression. 

Kumar, H. Nuclear Signaling Pathways and Targeting Transcription in Cancer. Humana Press. 2014. 



Cell signaling 
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Cell signaling (2) 
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