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Gastric acid
(0.9-3.0)

Lemon juice
(2.3)
Wine, vinegar
(2.4-3.5)

Bananas, tomatoes
(4.7)

Bread, black coffee '
(5.0) D

Milk, saliva

(6.3-6.6) ‘ —
Pure water (7.0) -
BlOOd -

Egg White @

Household bleach =

= ﬂ
.
ousehold ammonia -

(10.5-11.0)

Hair remover |
(12.5) ” BJ" )
Oven cleaner, Iye
(13.4)

Material pH

10% HCI 1.0
vGastric juice | 1.0-5.0
50.1% HCI 3.0
jﬁ( | Pure water (neutral) at 25°C 7.0
¢ |Blood plasma 7.35-7.45

Pancreatic juice 8.4-8.9
0.1% NaOH 11.0
10% NaOH 13.0

—_—
—

(NaOH) Sodium hydroxide
(14.0)
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Conjugate base
exhausted

‘\

Conjugate acid

i
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(NEUTRAL)— no big change on pH.
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e If the pH is too low, as in
metabolic acidosis, the

A
respiratory center increases \
the rate of respirations. The coO
increased respiratory rate 4RR °
“blows off” CO,, which raises
A pH
YRR

pH.

e I[n metabolic alkalosis, the pH
is too high. Breathing slows,
allowing CO, to accumulate,
and pH drops.

v PH

4 pH

SIS paygss

H+

HCO,~

HCO,~

e In response to acidosis, the
kidneys eliminate H* and
reabsorb more bicarbonate.

e In response to alkalosis, the
kidneys conserve H* and
excrete more bicarbonate.
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CLASS | DESIGNATION FUNCTION

EC1 Oxidoreductases | catalyze oxidation/reduction

reactions
EC2 Transferases transfer a functional group
(e.g. a methyl or phosphate group)
EC3 Hydrolases catalyze the hydrolysis of various
bonds
EC4 Lyases cleave various bonds by means

other than hydrolysis and oxidation

ECS Isomerases catalyze isomerization changes
within a single molecule

EC6 Ligases join two molecules covalent bonds.
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Substrate

' Active site ' .

Enzyme

Enzyme-substrate
complex

Catalytic site

Where reaction
occurs

Substrate

V.
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MITOCHONDRIA

® TCA cycle
@ Fatty acid oxidation
® Oxidation of pyruvate

CYTOSOL
® Glycolysis
® HMP pathway

@ Fatty acid synthesis

NUCLEUS

® DNA and RNA
synthesis

LYSOSOME

® Degradation of complex
macromolecules -
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Substrate
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Active site
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The non-protein
moiety

o

(

Nl

Coenzyme i
(Organic)

e.g.: B- viatmins |
Cofactor ki
(inorganic)

e.g. minerals (Fe*?,
Zn+2, Mg+2___)

.

~

Permenantly associated
with the enzyme
(Prosthetic group)

7~

/

Transiently associated
with the enzyme
(Cosubstrate)
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Muscle Cells Stomach Embryo Cancer Cells
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Activation energy

without enzyme
Activation energy

with enzyme

==Ly
-" it
- &

Reactants

Energy

Products

Progress of reaction ———

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Exergonic Reaction:
Energy Released, Spontaneous

Activation Energy of
Uncatalyzed Reaction

Activation Energy of
Catalyzed Reaction . .

Reactants T
- Amount
of Energy
Released

(AG<0)

—
9
>
2
o
e
(88 ]
v
-
[

Products

Progress of the Reaction (Time)

Free Energy (G)

Endergonic Reaction:
Energy Required, Nonspontaneous

Activation Energy of
Uncatalyzed Reaction |

Activation Energy of ||

Catalyzed Reaction .

of Energy
Required
(AG>0)

Reactants

Progress of the Reaction (Time)

-Products
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Maximurm welocity, v Vmax. cssbuss iV
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[S] Lle doisy 3 Jelas)l Jaso

Enzyme Is
saturated: far more
substrate than it can
deal with

W, initial reaction rate (mol L1 s

[S], concentration of substrate (mol L)
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Large K5, of enzyme 2
reflects a low affinity
of enzyme for the
substrate.

Small K, for enzyme 1
reflects a high affinity
of enzyme for the
substrate.
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Maximum
enzyme
activity

Denaturation

Optimum
temperature

|
|
|
|
|
|
|
|
|
|
|
|
|
| | L | |

20 30 40 50 60

Temperature (°C)

The optimum temperature for most human
enzymes is between 35 and 40°C. Human
enzymes start to denature at temperatures above
40°C, but thermophilic bacteria found in the hot
springs have optimum temperatures of 70°C.
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Pepsin Trypsin Alkaline
phosphatase

Reaction velocity (vo)

Copyrigh t® 2011 Walters Kluwer Heal th | Lippincott Williams & Wilkins

Figure 5.8
Effect of pH on enzyme-catalyzed
reactions.
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635l 345,33, of substrate ([S] >> K,,,),
the velocity of the reaction
is zero order—that is, it is

constant and independent
of substrate concentration.
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Reaction velocity (vo)

85l 2333l Syo WlSany Ol iz 1130

i [Substrate]
83151 o 23l Ol Al dhdull gdlaoll puuad ol Jub

At low concentrations of
substrate ([S] << K,,)), the
velocity of the reaction is

Figure 5.10 ,_ first order —that is, it is
Effect of substrate concentration on proportional to substrate
reaction velocity for an enzyme- concentration.

catalyzed reaction. \ /
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Rate of reaction

Enzyme concentration
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Substrate \o
Active site  Enzyme Distorted active site

-

AIIosterlc site

Allosterlc
(a) Allosteric inhibition inhibitor

Substrate
actlve site Active site

Q- e

AIIos:cerlc site Allosteric activator
(b) Allosteric activation

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Protein Kinase A

Inactive

Protein Phosphatase 1

Regulation of Phosphorylation by Protein Kinase A and Protein Phosphatase 1
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The allosteric Starting material

enzyme

Intermediate |
Enzyme B l

Intermediate |l
Enzyme C l

Intermediate Il

en |

End product - - - - - r

Figure 8-2 Brock Biology of Microorganisms 11/e
© 2006 Pearson Prentice Hall, Inc.
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Normal Enzyme Reaction

O m products

91— 9 — 4

enzyme substrate enzyme —substrate enzyme
complex

Competitive Inhibition

Ck Inhibitor binds to
the active site
0@4—&—@

enzyme substrate inhibitor enzyme—inhibitor Directly blocks
complex the active site

Non-Competitive Inhibition

-
.

Inhibitor binds to
the allosteric site
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enzyme substrate inhibitor enzyme —inhibitor Changes the shape
complex of the active site
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HMG CoA reductase
Active site

0 6
HMG CoA
CHg CH, (substrate)

HO
Pravastatin
(competitive inhibitor)
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