Enzymes

Enzyme: protein, site of a chemical reaction, can catalyze (speed up) reaction without being used up or changed (hold reactant molecule together long enough for them to react)

Substrate: reactant in an enzyme catalyzed reaction 
Active site: place where substrate bind on enzyme
Enzymes are made of
1. Apoenzyme: protein part, gives enzyme specificity of what reaction it will catalyze
2. Coenzyme: non-protein part, aids reaction by accepting or donating atoms (accepting= reduction donating = oxidation)
· Vitamins: components for synthesizing coenzymes
Lowering Activation Energy: enzymes bring substrate molecules together, hold them long enough for reaction to take place
Metabolic Pathway: 
· Orderly step-wise series of chemical reactions from reactants to products where one reaction leads to next (each reaction requires a specific enzyme)
· Biological system doesn’t have single reaction to produce complex molecules
· having more than one step: more places where overall reaction can be controlled
· One pathway can lead to few other pathways
Factors affecting Enzymes Activity
· pH: pH range for enzyme is 6-8, Out of range pH= Denatured enzyme

· Temperature: Decreasing temp=slower rate of reaction, Enzyme won’t be denatured in low temp Increasing temp=speeds up collusion rate, Enzyme will be denatured= temp more than 45°C 
· Substrate Concentration: Increasing [ ]= faster reaction rate, too high concentration= enzymes saturated with substrates, Decreasing [ ]= slower rate reverse rate of reaction
· Enzyme concentration: assume much more substrate molecule than enzymes Increase in [ ]= faster rate of reaction, Decreasing [ ]= slower rate of reaction, rate will level off if all of substrate used 
· Inhibitors: molecules that bind to enzyme to prevent substrate binding to enzyme
· a) Competitive Inhibition
· molecule that looks like substrate competes for space at active site, binds via induced fit, slower rate of reaction,
· it can be reversible or irreversible 
· Non-competitive Inhibition
· inhibitor may look completely different from substrate:  binds to place on enzyme other than active site
· inhibitor binding causes enzyme to denature so substrate cannot bind at active site
· it may be reversible or irreversible

Metabolic Hormone – Thyroxin

· Function: protein hormone that regulates metabolism by controlling oxidation rate in cells (oxygen + glucose = ATP)
· Source gland: thyroid
