Chapter 7

Cellular
respiration

How do organisms acquire energy?

HInorganic materials
BAutotrophs

B Organic materials
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Oxidation - reduction

Transfer of electrons
oxidation = loss of electrons
reduction = gain of electrons
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Oxidation-Reduction Reactions

HLoss of electrons is OXIDATION.
HLoss of energy
HLoss of hydrogen

B Gain of electrons is REDUCTION.
HGain of energy
EGain of hydrogen

Common electron acceptors

ENicotinamide adenine dinucleotide (NADY).
B Flavin adenine dinucleotide (FAD*)

NAD +2e +2H ® NADH+H
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metabolism

Cellular Respiration (4 stages)

stage 1; Glycolysis

l

stage 2; Pre-Krebs (pre-Citric acid cycle)
stage 3; Krebs cycle (Citric acid cycle)

stage 4; Electron Transport System

Phosphorylation prevents glucose from leaving
the cell
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Phosphofructokinase is the key enzyme in glycolysis
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Sugar-splitting
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Forming ATP (substrate phosphorylation)
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Energy transfer
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Dehydration increases the potential for transfer of
phosphate to ADP
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Transfer of P to ADP is irreversible (substrate
phosphorlyation)
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Glycolysis summary

CoA activates the carbons from pyruvate

C”) C|)H pyruvate
HO—C—C—CH,

CoA NAD*
pyruvate dehydrogenase

CO, NADH

I acetyl-CoA
CoA—S—C—CH,
ATP is required to move pyruvate into the mitochondrial matrix

Acetyl-CoA can be used to synthesis fats
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Oxidation and decarboxylation

Energizing the bonds
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Krebs cycle summary

IN ouT
W2 acetyl-CoA W2CO,
W6 NAD* H6NADH
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W2GDP W2GTP
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H2H,0 2 CoA

Structure of the mitochondrion

Electron Transport System

Electron transport chain

g

S g

il bl

e Lo [ S T

FIrr— £ niki
i

Charyge i brre smrpy prbainep s 03l ]
i

S
oF
-

o o e —




H AT R TR AP T

ETR TR
Fraar- |rllll'|-l-l'q

Iprskrres & a I.|Iu.!.|-Jr.
o T = &

Dyviagine b

v g

ATP synthase uses energy from a proton
motive force (chemiosmosis)

Proton gradient = |
i Fspdrngen iane
e rrwnb
o sl R 1S EEEL A
I-.
Hane I.

Krebs cycle leads to 20 ATP Energy summary
IN ouT H Glycolysis M Glycolysis
W2 acetyl-CoA H2CO, W2ATP W7 ATP
W6 NAD* W6NADH=15ATP . 'ZNAD';, | W Pre-Kreb's cycle
W2 FAD W2FADH,=3ATP P.r;:;rsH s cycle mS ATP
HW2GDP W2GTP=2ATP : H Kreb's cycle
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FADH,=15ATP
Total ATP=32




Fermentation

BMAnaerobic process
BFormation of 2 ATP (net) in glycolysis.
BRegeneration of NAD*

Lactic acid fermentation
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Alcoholic fermentation
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Glycolysis and Krebs cycle are central to all
metabolic processes
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Substrate-Level Phosphorylation
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Aerobic Respiration
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Electron Transpori Schematic

Elocirons Brom food

b
© _High energy Energy 1or
et ayniness

transpan
chain e

B e -
L i i e
[ — e e
| "r'.a..: oa e
- - - oot
S, || —% -
iy R T o
i ‘{J.-u-—-l- TNt B it %E
M n‘aji
o remsa. -"':_:-.
= o 2
L] = o=y
e
~ear
Ter pvire E
S m—&:ﬁ
Krebs Cycle :
G- M, s H
ek '
H
¥ ry

Overview nl'-.ﬂ':ﬁ-shynthﬂls

10



Overview of ATP Synthesis
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ATP inhibits
phosphofr uctokinase

Citrateinhibits
phosphofructokinase

ATP or NADH inhibits
Pyruvate decar boxylasq]
& citrate synthetase

ATP or NADH inhibits
isocitrate dehydrogenase
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