lxeing@uottawa.ca 
Thursday, 2pm, gendron 250 

Cell Signaling

Cellular communication 
· everything an animal does involves communication between cells 
· example: moving, digesting food
· cell signaling: communication between cells
· signaling cell sends a signal (usually chemical)
· target cell receives the signal and responds to it 
types

Direct
· signaling cell and target cell connected by gap junctions 
· signal passed directly form one cell to another

Gap Junctions
· specialized protein complexes create an aqueous pore between adjacent cells
· hydrophilic chemical messenger
· movement of ions between cells
· changes in membrane potential
· chemical messengers can travel through the gap junction 
· opening and closing of gap junction can be regulated 
· rapid, very efficient but cells need to be close 


Indirect (More common)

· signaling cell releases chemical messenger
· chemical messenger carried in extracellular fluid 
· some may be excreted into environment 
· chemical messenger binds to a receptor on target cell
· activation of signal transduction pathway
· response in target cell

Short Distance

Paracrine
· chemical messenger diffuses to nearby cell

Autocrine
· chemical messenger diffuses back to signaling cell (Target and signal cell same cell)


Long Distance

Endocrine System
· chemical messenger (hormone) transported by circulatory system 

nervous system 
· electrical signal travels through axons of neurons, releases chemical messenger (neurotransmitter) binds to receptor an produces signal transduction and response 

Three steps

1. release of chemical messenger from signaling cell (gland)
2. transport of messenger through extracellular environment to target cell
3. communication of signal to target
4. response by target cell 

Chemical Messengers

1. Peptides
· hydrophilic
· soluble in aqueous solution
· travel to target cell dissolved in extracellular fluid 
· short half lives (seconds – hours) need to be continuously produced
· bind to transmembrane receptors (ligand binding domain), conformation of receptor which causes change 
· signal transduction 
· alters membrane potential 
· rapid effects on target cells (ex, growth factors) 


2. Steroids
· derived from cholesterol 
· three classes
· mineralocorticoids
· regulate sodium uptake by kidney
· electrolyte balancing
· ex. Aldosterone
· Glucocorticodes
· Widespread function
· Regulate immune system, inflammatory responses 
· Stress hormones
· Ex. Cortisol, cortisone 
· Reproductive


3. amines
4. lipids
5. purines, gasses and second messengers (ex. Ca2+)

· structure of chemical messenger affects signaling mechanism (philic vs. phobic can diffuse across membranes) 

Hormones

Substances secreted by cells that control activities of cells elsewhere in body Secreted by endocrine cells 

Steroid Hormones
· hydrophobic can diffuse through plasma membrane
· cannot be stored in cell
· transported by carrier proteins 
· bind reversibly
· equilibrium between free and bound messengers (ex. Albumin)
****INSERT FIG 3.8******

Amine Hormones 

Chemicals that posses amine group (NH2)
· example: acetylcholine, catecholamines (dopamine, norepinephrine, epinephrine)
· some true hormones, some neurotransmitters, some both 
· most hydrophilic
· bind to transmembrane receptors
· thyroid hormones are hydrophobic 

Communication to the target cell slide 


Ligand Receptor Interactions

Ligand receptor interactions are specific
· only the correct shaped ligand (natural ligand) can bind to the receptor 
Ligand mimics
· agonists: activate receptors
· antagonists: block receptors
· [bookmark: _GoBack]many ligand mimics act as drugs or poisons
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