Enzyme Inhibition




Enzymes

<+ REACTANTS BINDS TO ENZYME AND
PRODUCTS ARE RELEASED.

S ENZYMES CAN ACCELERATE REACTIONS AS
MUCH AS 1080VERALL UNCATALYZED
REACTION.



Enzymes

% SPECIFICITY OF & ENZYME TOWARDS ITS
SUBSTRATE BCONTROLLED BY ITS
STRUCTURE.

< THIS UNIQUE FIT OF SUBSTRATE WITH ENZYME
CONTROLS THE SELECTIVITY OF SUBSTRATE FOR
ITS PRODUCT FORMATION.




Enzyme Inhibition

 INHIBITORS ARE SUBSTANCES THAT BINDS TO
AN ENZYME AND INTERFERE IN ITS ACTIVITY.

IT CAN PREVENT FORMATION OF ENZYME-
SUBSTRATE COMPLEX OR CAN PREVENT ES
BREAKDOWN TO ENZYME + PRODUCT.

 INHIBITORS ARE CHEMICALS THAT REDUCE
THE RATE OF ENZYMIC REACTIONS.



Enzyme Inhibition

E+S — ESCOMPLEX — ENZYME + PRODUCT.

J

E + 5+ | -ESIOR EI-NO PRODUCT FORMATION.

THERE CAN BE IRREVERSIBLE OR REVERSIBLE
INHIBITORS.




Enzyme Inhibition

IRREVERSIBLE BIND TO ENZYME THROUGH
COVALENT BOND.

REVERSIBLE BIND TO ENZYME THROUGH NON-
COVALENT INTERACTIONS.




Enzyme Inhibition

REVERSIBLE ENZYME INHIBITORS

INHIBITION OF ENZYME ACTIVITY IN WHICH THE INHIBITING
MOLECULAR ENTITY CAN ASSOCIATE AND DISSOCIATE
FROM THE PROTEIN'S BINDING SITE.

THERE ARE 3 TYPES OF REVERSIBLE INHIBITORS
(1) COMPETITIVE INHIBITION

(2) UNCOMPETITIVE INHIBITION

(3) NON-COMPETITIVE INHIBITION




(1) COMPETITIVE INHIBITION

% THESE COMPETE WITH THE SUBSTRATE
MOLECULES FOR THE ACTIVE SITE.
THE INHIBITORS ACTION IS
~ PROPORTIONAL TO ITS CONCENTRATION.

+IT CAN REVERSE INHIBITION BY ADDING MORE




COMPETITIVE INHIBITION

COMPETITIVE INHIEITION




EXAMPLE - MALONATE IS & COMPETITIVE
INHIBITOR FOR SUCCINATE DEHYDROGENASE.

- Succinate > Fumarate
Succinate dehydrogenase
CH,COOH CHCOOH
COOH
CH,COOH CH, CHCOOH
COOH

Malonate



(2) UNCOMPETITIVE INHIBITION

SINHIBITOR BINDS ONLY TO ENZYME-SUBSTRATE
COMPLEX.

“BINDING SITE FOR INHIBITOR IS CREATED
ONLY UPON SUBSTRATE BINDING.

<+ THERE’'S NO EICOMPLEX, ONLY E, ES, AND ES],
BUT EHCAN'T MAKE PRODUCT.

< EXAMPLE. - TETRAMETHYLENE SULFOXIDE & 3-

BUTYLTHIOLENE-1-0XIDE ARE UNCOMPETITIVE INHIBITORS
OF LIVER ALCOHALDEHYDROGENASE.



UNCOMPETITIVE INHIBITION




(3) NON-COMPETITIVE INHIBITION

<+ THESE CAN BIND TO ENZYME OR ENZYME-
SUBSTRATE COMPLEX.

<+ ENZYME CAN BIND BOTH SUBSTRATE AND
INHIBITOR , BUT ESICOMPLEX CAN'T MAKE
PRODUCT.

 INHIBITS BY BINDING IRREVERSIBLY TO THE
ENZYME BUT NOT AT THE ACTIVE SITE.




NON-COMPETITIVE INHIBITION

E.g.- Cyanide combines with the iron in the enzymes cytochrome
oxidase.

Non - Competitive Competitive
inhibition iNnhibition

competitive inhibition
interferes with active
site of enzyme so
substrate cannot bind

non-competitive
inhibition change
shape enzyme so
it cannot bind to
substrate.




IRREVERSIBLE ENZYME INHIBITORS

“ The binding of an inhibitor can stop a substrate from
entering the enzyme's active site from catalyzing its reaction.

*** Irreversible inhibitors usually react with the enzyme and
change it chemically.




IRREVERSIBLE ENZYME
INHIBITORS

s THEY BIND COVALENTLY AND DESTROY THE FUNCTIONAL
GROUP ON THE ENZYME THAT IS ESSENTIAL FOR ITS
ACTIVITY.

< THEY COULD BE
(1) COMPETITIVE
(2) ALLOSTERIC




(1) COMPETITIVE

*Permanent binding to enzyme active site.

Substrate

, Competitive
inhibitor




(2) ALLOSTERIC

*Permanent binding to enzyme allosteric site.
*They changes the shape of the enzyme.

Aldllosteric Iimnhibition

Enzvime
Active / ‘sAiltI(c;ste e

l lnhnbltor
Substrate

Altered active site




Example of irreversible inhibitors

¢ Oxalic and citric acid inhibit blood clotting by
forming complexeswith calcium ions necessary
for the enzyme metal ion activator.

*» 5- fluoro uracil-used as anticancer drug
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