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http://upload.wikimedia.org/wikipedia/commons/9/9c/Cellulose-3D-balls.png
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Enzymes bind one or two
molecules (substrates) in
such a way that activation
energy is greatly reduced
(catalyst)

But we will need active carriers of energy to
temporarily store it
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Metabolism
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ATP

phosphoanhydride bonds
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Structure: High o o o
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Reaction: Hydrolysis Ho--
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b ¥

inorganic
phasphate (P))

AG =-11 to -13 kcal/mole of usable energy
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Harnessing ATP
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COMDENSATION
STEP
ACTIVATION
STEP pn:l-ducls of
ATP hydralysis
B —{H

Energetically UNfavorable
A-H + B-0OH — A-B + H20)

Energetically favorable

1. B-0OH + ATP — B-0-PO4 + ADP
2.A-H + B-0-POs - A-B + P

Net result: B-OH + ATP + A-H — A-B + ADP + P;
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& Fatty Acid Oxidation
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Krebs Cycle

CoA
pyruvate ;’ acetyl-CoA

fatty acyl CoA —t’______y_*\

NAD* +Coa 4 27A10acetic acid citric acid
NADH +H* : { \
malic acid isocitric acid
co 4 C NAD
z NADH +H*

fumaric acid =-Ketoglutaric acid

FADH, : \ t:n:_ < NAD* +CoA
FAD NADH +H*
Succinic acid

vuccinyl-cnn

N\

GTP + CoA GDP GTP: guanosine tiiphosphate
FAD: flavine adenine dinucleotide
MNAD: nicotinamide adenine dinu cleotide

1. Acetyl Coenzyme A (acetyl CoA) + oxaloacetic acid = Citric Acid
2. Rearranged, dehydrated, carbon theft, e~ stealing e
3. Yields 3 NADH, 3 H+, FADH, = energy to produce ATP M WaSHINGTON
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Outer ‘_‘ ;
mitochondrial :
membrane

H*(high

concentration)

;ymhase

el s i / ADP +
 MITOCHONDRIAL / phosphate
 MATRIX g

ATP:
Inner <
mitochondrial

membrane

Oy + de- + AH+ — 2H,0

Proteins in mitochondrial membrane pump out H* ions

Pumps powered by electron fransport (e) along membrane

H* ions fuels FOF1-ATP Synthase which produces ATP

Result: H* + 2e- from NADH 2 3 ATP and 2H* + 2e- from FADH, =2 2 ATP

AN =
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