
 Enzyme Inhibition

A. Reversible Inhibition: Different types of reversible inhibition are possible and they may be easily distingwished by analysts of Linweaver-Burk plots of enzyme activity.
1. Competitive
a. In competitive inhibition, inhibitor compete with the substrate for binding to the active site (i.e. the catalytic site) nad they form enzyme-inhibitor complexes.
b. For competitive inhibitor, the inhibition constant (Ki) is defined as the dissociation constant for the enzyme-inhibitor complex.
c. Since, the reaction is reversible, the enzyme-inhibitor complex can return to free enzyme and inhibitor.
2. Uncompetitive
a. Inhibitors bind only to the ES at a site distinct from the active site (i.e. the allosteric site).
b. For an uncompetitive inhibitor, Ki is defined as the dissociation constant for the (ES)-inhibitor complex.
3. Non competitive
a. Inhibitors bind both to the free enzyme and the ES at the allosteric site, which is distinct from the active site.
b. For a (pure) noncompetitive inhibitor, the dissociation constant for the binding of the inhibitor to the enzyme and ES are identical.
c. For a (mixed) noncompetitive inhibitor, the dissociation constant for the binding of the inhibitor to the enzyme and ES are not equal.

B. Irreversible competitive inhibitors bind covalently or so tightly to the 
active site of enzymes that they are inactivatet irreversibly.       
1. Affinity lables
a. Definition. These are substrate analogs that possess a highly reactive group that is not present on the natural substrate.
b. Action. The reactive group permanently blocks the active site of the enzyme from the substrate because the group reacts covalently with an amino acid residue. The residue that is modeified is not necessarily involved in catalysis.
2. Mechanis-based or suicide inhibitors
a. Definition. These are substrate analogs that are transformed by the catalytic action of the enzyme.

b. Action. Their structures are such that the product of this reaction is highly reactive and subsequently combines covalently with an amino acid residue in the active site, thus inactivating the enzyme.
3. Transition-state analogs
a. Definition. These are substrate analogs whose structures closely resemble the transition state of the natural substrate.
b. Action. Transition- state analogs do not covalently modify the enzyme but bind the active site so tightly that they irreversibly inactivate it. 
C. Medical relevance of enzyme inhibitors
1. Many highly toxic, naturally occurring and man-made compounds are irreversible enzyme inhibitors.
2. Therapeutic applications
a. Synthetic compounds. The rational design of therapeutic drugs often involves the synthesis of inhibitors of certain enzymes.
b. Natural compounds used as drugs can also inhibit enzymes, and some act through this mechanism. An example is penicillin, which transition-state anslogthat inhibits the reaction with transpeptidase thatis important in the development of bacterial membranes, thus destroying normal grouth of the bacteria. 

                   Regulation of enzymes: 
[bookmark: _GoBack] can be affected by changes in pH and temperature, as   well as by inhibition, modification, and regulation of the enzymes and the metabolic pathways in which they participate.
A. Product inhibition. If the product accumulates, it can inhibit the enzyme in some enzymatic reactions. This form of control limits the rate of formation of the product when the product is underused.
B. Covalent modification
1. Phosphorylation
a. Effect on enzyme activity. In certain enzymes, the addition of phosphate group to a specific amino acid residue [usually serine(Ser) and sometimes tyrosine (tyr)] by specific protein kinase dramatically enhances or depresses activity.
b. This modification is reversible. The phosphorylated enzyme may be dephosphorylated by specific phosphatase.
c. This type of modification predominates mammals.    



