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®

The First Law of Thermodynamics.
The total amount of energy before a
transformation equals the total
amount after a transformation. No
new energy is created, and no
energy is lost,

®

The Second Law of

transformation
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work is always less than the original
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A

Free energy

reaction to begin.

A)

Energy
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AP + H,O ADP P AG = 7.3 kcal/mol l o Anabolism
ADP T
Energy Energy tOPR Energy
Endergonic reaction The positive AG indicates
(requires energy) an endergonic reaction.
2 P \
|E|>C\ + NH* dE‘C\ AG = +3.4 keal/mol Synthesis of ATP Hydrolysis of ATP
o7 NH, from ADP and P; to ADP and P;
Glutamate Glutamine [EGRINES ENSTYY: ATP releases energy.

Net AG= -3.9 kcal/mol
v " glutamate N'XN N¥NIN 7Y NTI'oN IXNAIT
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< ATP-D NT70TN W NIIR0PRN

AG, indicating an exergonic reaction and

The coupled reaction has an overall negative
that proceeds toward completion.
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Free energy

Reactants

An uncatalyzed
reaction has
greater activation

Uncatalyzed
reaction

\

energy than does a
catalyzed reaction.

Catalyzed =

reaction catalyzed and

There is no difference
in free energy between

uncatalyzed reactions.

Products

>
-

Course of reaction
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Enzyme Enzyme-substrate Enzyme
complex

The breakdown of the enzyme-
substrate complex yields the
product. The enzyme is now
available to catalyze another
reaction.

Substrates fit premsely
into the active site..

but nonsubstrate
does not.
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:Feedback Inhibition
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LB The first reaction is
the commitment
step.

Each of these reactions is catalyzed by
a different enzyme, and each forms a
different intermediate product.

V TH3+
J"\JHE_+ (ﬁ ! H— C]J — COO~
H—C—COO messssmmp C— COO~ ===p mmm) mmmp s | —C— CH,
| e |
H— (.f — OH (|JH2 CH,
l
CHy CHg CHg
Threonine o-Ketobutyrate Isoleucine
(starting material) (intermediate product) (end product)
Buildup of the end preduct allosterically inhibits

the enzyme catalyzing the commitment step, thus
shutting down its own production.

IXIN DN TR 7% 017w NITO T ,NMWNY? NNR DMK N¥AINA 1ayn RNN MDA 7170n 107
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CELLULAR RESPIRATION FERMENTATION

* Complete oxidation
* Waste products: H,O, CO,

* Net energy trapped: 32

* Incomplete oxidation

¢ Waste products: Organic
compound and CO»

* Net energy trapped: 2
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Glyceraldehyde-
3-phosphate
(2 molecules)

-
= -
( %

Triose phosphate
dehydrogenase

Change in free energy, AG (in kcal/mol)
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