Cell Signaling



Principles of Signaling
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Mechanism of Signal Transduction
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Properties of Signal Transduction
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Receptor

A Receptor is a protein, which acts as a receiver of different sorts of ligands (signals).
Ligands are also bio-molecules
Ligands binds reversibly (non-covalently) with receptors (R-L Complex)

When the R-L complex forms the receptor proteins becomes activated and evokes a response
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Since receptor converts the binding energy into other forms as response, the phenomenaiis also known as signal

transduction

Y

Activated receptors, activates specific intracellular down stream molecules (signaling pathway/cascade)

A\

Specific pathway ultimately evokes different response depending upon, which Receptor it activates and which

signaling pathway is involved.
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Classification of Receptor

1. G protein-coupled receptor 2a. Receptor enzyme (tyrosine kinase) 3. Gated ion channel
External ligand (L) binding to receptor Ligand binding activates tyrosine Channel opens or closes in
(R) activates an intracellular GTP-binding kinase activity by autophosphorylation. response to concentration of

protein (G), which regulates an enzyme
(Enz) that generates an intracellular
second messenger (X).
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Different Ligands and Rcccptors

Nature Receptor
Protein/peptide Extracellular
Steroids Cytosol/Nucleus
Catecholamines Extracellular
T3/T4 Nuclear
Melatonin Exracellular

Eicosanoids Extracellular



TABLE 3-4
Nuclear Receptor Ligands and Their Receptors

TABLE 3-1 Ligand Receptor
Hormones That Work on the Cell Surface Classic Hormones
Peptides and Proteins Thyroid hormone Thyroid hormnone receptor (TRI, subtypes a, p
. . Estrogen Estrogen receptor (ER), subtypes o,

Adrenocorticotropic hormone (BCTH) Testosterone Androgen receptor [AR] B
Anternor prtuitary thyrotropin or thyroid-stimulating hormone (TSH) Progesterone Progesterane receptor [PR)
Antidiuretic hormaone (ADH) Aldosterone Mineralocorticoid receptor (MR)
-ﬂ'-'frlﬂ_l naTriuretc peptide (ANF) Cortisol Glucocorticeid receptor (GH)
Calcitonin N
Cholecystokinin Vitamins
Corticotropin-releasing hormone (CHH) 1,25-(0H)-Vitarnin Dy Vitamin D receptor (VDRI
Faollicle-stimulating hormone (FSHI All-trans-retinoic acid Hetinoic acid receptor, subtypes @, [, ¥
Gastrin S-cis-Hetinoic acid Hetinoid X receptor (HXR), subtypes o, B, ¥
Glucagen _ Metabolic Intermediates and Products
Gonadotropin-releasing homone (GnHH) : - - -
Growth hommone (GH) Fatty acids Peroxizome proliferator-activated receptor
Growth hormone—releasing hormone (GHRH) _ IPPAR), subtypes a, 3, y
Insulin D_:v:'.rste_rols Ll_'.rer }{ receptor (LXR), subtypes a, B
Insulin-ike growth factor 1 (IGF-1) oo e e E'E{r“hd;js;':‘:; fT- slzo called FXR)
IE:UIEINI-IHE hormane (LH) Phospholipids Lmver receptor homologue-1 (LRH-1)
Flw'rt;mn A h (PTH) Steroidogenic factor-1 (SF-1]

aratiyrold normaone Xenobiotics Pregnane X receptor (FXR]

F'rl:ula-::t_in (PRLI Constitutive androstane receptor (CAR)
Secretin

Somatostatin (55] TABLE 3-8
Thyrotropin-releasing hormone (TRH) Factors Modulating Receptor Activity in Different Tissues

Molecules Derived From Amino Acids Concentration of receptor
Diopamine (inhibits prolacting ':EI! E'F'EC'ﬁ'?'t".r .
Epinephnne (also called adrenaline) Variation wrthln 4 QWE'.-'.CE“ type )
Norepinephrine lalso called noradrenaling) Pn:ust—trapslatln_nal mn:udlfl-::at_lnn of receptor (e.g., phosphorylation)
Serotonin Regulation u:_:f. intracellular ligand levels lsgﬁ Table 3-5)
Tissue-specific factors that open chromatin
Eicosanoids Function of ligand
Prostaglandins: PGA,, PGA,;, PGE: ﬁagr?:igllségunist
Antagonist
Concentration and types of coregulators
Coactivators

Corepressors



G-Protein coupled receptor
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— Extracellular (first) messenger
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FIGURE 2-20 Mechanism of action of hydrophilic hormones via concurrent activation of the IP,/Ca®

second-messenger pathway and the DAG pathway.
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EXTRA NOTES
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FIGURE 3-18 Tyrosine kinase pathway.
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Intracellular Receptors
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Types of cellular response
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Regulation of Signal transduction

receptor signal intracellular
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