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Enzymes are protein catalysts that facilitate 
biochemical reactions in cells



Enzymes lower the activation energy 
(Ea) of chemical reactions

1) Substrate positioning

2) Pressure on bonds

3) Chemical interaction 
between enzyme and 
substrate

4) Microenvironment
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Enzymes regulate metabolic pathways and 
cellular function

Gene expression ïmake new 

enzymes ñfrom scratchò

Modulation ïturn existing 

enzymes ñonò and ñoffò



Cell membranes act as selective barriers



Amphipathic phospholipids naturally orient 
into a bilayer



Phospholipid composition and temperature have 
major effects on membrane fluidity







Membrane receptor proteins

(the ñgateò)



(intracellular cascade)

Membrane receptor proteins



Membrane receptor proteins

(catalytic activity)



Intracellular receptor proteins
(the direct route)




