I nhibition of Enzyme Activity
Types of Inhibition:

Competitive
Noncompetitive
Uncompetitive
Product Inhibition
Suicide I nhibition
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Competitive Inhibition

COMPETITIVE Equilibria Scheme
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Noncompetitive Inhibition
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Examples. Competitive and Noncompetitive I nhibition

LACTATE DEHYDROGENASE
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For multisubstrate rxns, the type of inhibition depends upon
the substrate that isvaried in the inhibition experiment!
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Which plot describes the inhibition of lactate dehydrogenase
by NAD-OH when NADH isthevaried substrate?
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Which plot describes the inhibition of lactate dehydrogenase
by NAD-OH when pyruvateisthe varied substrate?
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Which plot describes the inhibition of lactate dehydrogenase
by oxamate when NADH isthe varied substrate?
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Which plot describes the inhibition of lactate dehydrogenase
by oxamate when pyruvateisthe varied substrate?
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Uncompetitive I nhibition

Thistype of inhibition requiresthat one or more
substrates bind to E before theinhibitor can bind

ES —> E+P

E+8

(b) Uncompetitive inhibition

Uncompetitive Inhibition

Thistype of inhibition requiresthat one or more
substrates bind to E before theinhibitor can bind
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Example: Uncompetitive I nhibition

Thistype of inhibition requiresthat one or more
substrates bind to E before theinhibitor can bind

GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE
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Predict the type of inhibition by H,AsO,  when each of the
substratesisvaried in inhibition experiments
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Predict the type of inhibition by H,AsO, when each of
the substratesisvaried in inhibition experiments
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Equilibria Scheme
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Example: Product Inhibition
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Suicide Inhibition
This type of enzyme inhibition results in the stoichiometric covalent modification of a
side chain on an amino acid in the active site of an enzyme. The inhibitor chemically
resembles a (one of the) substrate(s) and binds in the active sitein the same way as the
substrate(s) binds. Theinhibitor, however, has a functional group, ususally a leaving group,
that is replaced by a nucleophilein the enzyme active site. This covalent enzyme-inhibitor
complex forms irreversibly, thereby irreversibly inactivating the enzyme. Therefore this

"suicide inhibitor". This reaction with the suicide inhibitor removes active enzyme from

the system; this removal is measured as inhibition. Since active enzyme is lost, the inhibition
is not relieved at high substrate levels. The rate, at high substratein the presence of the
inhibitor,is still proportional to theamount of the enzyme-substrate complex. However, the

maximum amount of that complex is limited by the remaining amount of active enzyme, not by
the total enzyme added to the system.
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Suicide Inhibition

+l
1/V,
-l
Vo +H -
/_k "’f::'-_’_/

So
1/,
Ky )
E+S<=—=ES—2»P +E
| K4
Nu:
N
RX(=1 Thesuicideinhibitor removes E so that the
lk [ES] islower, V. iSlower, and inhibition
A cannot be overcomeat high S,
|
Nu
\R

inactived enzyme

Example: Suicide Inhibition with Chymotrypsin

One synthetic substrate for chymotrypsin
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Examkole' Suicide Inhibition with Chymotrypsin
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Suicide Inhibitors: Aspirin

CO,H
Drug Target ENnzymes g
Box 21-1)
O-C_CH, &Y *
Aspirin a Cyclooxygenases 1 and 2
aspirin
i
C-CH
COH CONa L, °
CH-CHg H-CH,

"Simple"

Reversible

Inhibitors

H, . H
H CH tylenol
3
CA, CHs o
CH3&NHCHC02'
ibuprofen naproxen N-acetyicysteine H,
antidote for H
http://cti.itc.virginia.edu/~cmg/Demo/pdb/cycox/cycox_2.html tylenol pasoning
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Cyclooxygenase and M odification by Aspirin

http://www.chem.uwec.edu/Webpapers F98hbr uce/Pagesaspcommands.html
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http:/ww.scripps. edu/pubkoodsellpdb/pdb17/pdb17_Lhtml

Suicide Inhibitors. New NSAIDs
Drug Target Enzyme

Celebrex Vioxx Cyclooxygenase 2
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Celebrex & Voixx

Tylenol and Vioxx, two other medications
commonly used for arthritis, weresimilarly tested

.. Both groups showed no competitive
interaction with aspirin.

http://www. pslgroup.com/dg/1e8fa2.htm

Two phases of inhibition:
1. Rapid competitiveinhibition
2. Slower irreversibleinhibition (covalent modification)
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Suicide Inhibitors: Inhibitors of monoamine
oxidase (MAOQ) for treatment of depression

www.chem.vt.edu/chem-dept/officefwolfe/DRUGCHEM 1.ppt
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Mare pine phtine ar
Zerofonin SYNAPSE  powe pine phrine and
Transmitting seratonin are nomnally
[Presynaptic]  destroyed by the enzyme
Meuron monoaming oxidase [MAS].
M AT inhibitors block this
enzyme, inhibiting the
destuction of nore pine phiine

and zerotonin, allowing the
neurotransmiters 0 remain

A active longer.
o Meuratransmitter
Tranzporter
Synapse ® L LR [or Peuptake Sits]
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Receptar
Receiving
[Postsynaptic)
Meuran

http://www.csusm.edu/DandB/AD.html
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