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e Readfine printof amino acid table p. 66 (His
shown at pH 6)
e Extracreditopportunity-look VOH

Aliphaticvs Aromatic amino acids
o Aromatic
= LowH:Crations

o Aliphatic

Outline:

o Lineweaver-burk plot
Keat
Enzymesare sensiive
Ihibition
Catalyticmechanisms

Application and Interpretation of Vmaxand Km
o Keatturnovernumber
= General rate constant that describes the limiting rate of any enzyme -cat reaction at
saturation
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= Istorder rate constants®
= The#of S moleculesconvertedtoPina giventime ona single enzyme molecule

Eddie Ernie
Keat 10,000s | 10,000s™
Km 0.1mM |100 mM

Specificity constant: Kcat/Km
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e Howare enzymesregulated?
o Availability
= Rate of synthesis
= Degradation
= Availability of locationin cell (sub cellularlocalizaton)
o Activity
= Factors effectingactivity
o pHmay effect
¢ Charges
¢ Structure
o Temperature
¢ Increase energy of substrate
¢ Proteindenaturation
o Effectors
¢ Inhibitors (negative effects)
¢ Positive effectors

e Enzymesare subjecttoinhibition

o Manyinhibitorslookalotlike substrate
o Competitive inhibition - inhibitor goes into substrate so prevents reaction

 E+T = E-T = [£l[7]
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o Mixedinhibition - more complicated... won't focus on this
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.; Figure 14-11 Competitive inhibition.
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% Figure 14-12 Lineweaver—Burk plot of the competitively
ag inhibited Michaelis—Menten enzyme described by Fig. 14-11.

e (Catalytic Mechanisms
o Acid-base catalysis
o Covalentcatalysis
o Metalion catalysis
= Metalioninactivesite
o Electrostaticcatalysis
o Catalysisthrough proximity and orientation effects
= |fyou're able to put substrate close to active site and orientit correctly, it will helpitgo
o Catalysis by preferentialtransition state bonding

Kotn-annl tantamerizatinn
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Keto-enol tautomerization
Transition state can be stabilized with catalyst (see next slide)

Keto Transition state Enol
R R R
1 - ]
c 0 > C=0° > C ’O’H
“CH, CcH} 1
H ;i C HZ

Figure 15-1a Mechanisms of keto—enol tautomerization.
(a) Uncatalyzed.

Acid-Catalyzed

!
C=0+ H—A > [ C=0%=H"™ A" = C—O0—H + A~
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: 2 H 2 v
H n H—A + OH™

Figure 15-1b Mechanisms of keto—enol tautomerization.
(b) General acid catalyzed.

Lecture Page 4



N

Voot Biochemistry 3o Page 497

Voot Biochenistry 3o Page 500
© 2004 John Wiley & Sors, Inc.

© 2004 John Wiley & Sors, Inc

wnisty 3o Page 502

nWiley & Sors, Inc.

Base Catalyzed Concerted general acid-base catalyzed reaction
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Figure 15-1c Mechanisms of keto—enol tautomerization.
(c) General base catalyzed.

Covalent Catalyzed
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-0 0 i C)( H 0
CH;—C-*CH>C . — .CH—C CCHL ~—= CH;—C—CHj
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Figure 15-4 The decarboxylation of acetoacetate.

Human Carbonic Anhydrase

Takes carbonate and makesinto water
Zn2+

Fiaure 15-5a X-Rav structures of human carbonic
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Figure 15-5a X-Ray structures of human carbonic

anhydrase. (a) Its active site in complex with bicarbonate ion.

Figure 15-5b X-Ray structures of human carbonic
anhydrase. (b) The active site showing the proton shuttle.
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Serine Proteases
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Serine Proteases and the Catalytic Triad

Not much time to go over this... will continue 10/31

proton 1o His 57 end fts —OM 1o the
recmiming substrate tragment - Again tranetecred rom Hs Back 1o Ser, and e
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