Chemical Basis of Enzyme Specificity

Shindsto E at asitecalled the“ active site” to
form a complex, called ES complex

ES complex

The E active site and the S are complimentary to
each other chemically and structurally
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Chemical and Structural Complimentarity
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ATP + glucose > ADP + glucose-6-phosphate




“Imaginary Enzyme”
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“Driving Force for Catalysis’

Weak bonding interactions
(binding) between the E and
the S providethe“driving
force’ for enzyme catalysis

1. Chemical Basis of Enzyme Catalysis
How do enzymes lower DG? =
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1. Proximity and Orientation: A
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simplebinding “induced fit”

Substrateischemically and structurally complimentary to enzyme active site




1. Chemical Basis of EnzymeCatalyss Models

How do enzymes lower DGF? —
1. Proximity and Orientation: 3 -
Modd S_[Stems Fig08-07a-cGIF

Reanina PR

] [CLRLIEE L)

Rrarian Eawr rubarrure

2. Chemical Basis of Enzyme Catalysis: Nucleophiles

2. Functional Group Catalysis:

TheE activesite hasfunctional groupsthat can act asthe

following:
Nucleophiles .
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2. Chemical Basisof Enzyme Catalysis: General Acid Catalysis
2. Functional Group Catalysis:
TheE activesite hasfunctional groupsthat can act asthe
following:
General acid/base catalysts
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2. Chemical Basisof Enzyme Catalysis:
Counter |on Stabilization
2. Functional Group Catalysis:

TheE activesite hasfunctional groupsthat can act asthe

following:
Counter ion for electrostatic stabilization et
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2. Chemical Basisof Enzyme Catalysis:

Counter |on Stabilization
2. Functional Group Catalysis:

TheE activesite hasfunctional groupsthat can act asthe
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Counter ion for electrostatic stabilization oetin
(common lys, arg, glu, asp) P SoapCT
TR
. o g
[ cheaH
] aH e
oM
+
HD F"'II ;:;_‘ l:_.:.
1 i
Azp &1 hsp B2
yehrpme

2. Chemical Basisof Enzyme Catalysis: H-bonding stabilization
2. Functional Group Catalysis:

TheE active site hasfunctional groupsthat can act asthe
following:

H-bonding donorsor acceptorsfor stabilization of transition
state:

(common: backbonegroups, ser, his, lys, arg, glu, asp)




3. Chemical Basisof Enzyme Catalysis. Strain
Introduction of strain into S:

bond angle and bond length distortion
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4. Chemical Basisof Enzyme Catalysis. Ox-Red

Enzymes have prosthetic groups that
can act asoxidizing agents and
reducing agents (some prosthetic
groupsareactually substrates)

ENZYMES: INORGANIC COFACTORS
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ENZYMES: ORGANIC COFACTORS
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4. Chemical Basisof Enzyme Catalysis: Example1l: Ox-Red

CuZnSuperoxide Dismutase
Dimer of 31,500 g/mole
2Cu*?and 2 Zn *2per dimer
Predominantly b -sheet

Enzyme Active Site
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4. Chemical Basisof Enzyme Catalysis: Example1l: Ox-Red
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So What?

Do these processes of catalysis explain
why an E stabilizesthe Transition State?
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These other processes help S get to the Transition State!
Weak forces.....stabilize the Transition State!!

“Driving Force for Catalysis’
Weak bonding interactions
(binding) between the E and

the S providethe“driving
force’ for enzyme catalysis

“transition state stabilization necessary”




