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TCA cyclel &t

@ MEHN R SAUH=EE 33
0l) ketoglutarate <-----> glutamic acid
oxaloacetate <-----> aspartic acid

succinyl CoA <------ > protophorphyrin

® absolutely necessary for survival
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Oxaloacetatel| M A

@ Pyruvate + HCO; + ATP ----->
Oxaloacetate + ADP + Pi

(@ Biotin is cofactor

@ activated by acetyl CoA
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TCA2| =2 Bt=

Table 19.1

The Reactions of the Citric Acid Cycle

Step Reaction Reaction

l Acety-CoA + Oxaloacetate + HyO = Citrate + CoA-SH Citrate synthase

2 Citrate = Isocitrate Aconitase

3 socitrate + NAD* = a-Ketoglutarate + NADH + CO, + H* [socitrate dehydrogenase

4 a-Ketoghutarate + NAD* + CoA-SH = Succinyl-CoA + NADH + CO, + H* a-Ketoglutarate dehydrogenase
i Succiny-CoA + GDP + P, = Succinate + GTP + CoA-SH Succinyl-CoA synthetase

6 Succinate + FAD — Fumarate + FADH, Succinate dehydrogenase

7 Fumarate + Hy0 = -Malate Fumarase

8 L-Malate + NAD* = Oxaloacetate + NADH + H* Malate dehydrogenase

& 2008 Brooks/Cole - Thomson

Table 19-1, p.518
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The condensation of acetyl-CoA and oxaloacetate
to form citrate

Overall reaction
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TCAZI =2 A=0UUE Al B2t

The Energetics of Conversion of Pyruvate to CO,
AG”

Step Reaction kimol='  keal mol~'

Pyruvate + CoA-SH + NAD" — Acetyl-CoA + NADH + CO, -334 -8
I Acetyl-CoA + Oxaloacetate + H,0 — Ciwate + CoA-SH + H -32.2 )
2 Citrate = Isocitrate +6.3 +1.5
3 [socitrate + NAD" = a-Ketoglutarate + NADH + CO, + H = =
4 a-Ketoglutarate + NAD" + CoA-SH = Succinyl-CoA + NADH + CO, + H -33.4 -8.0
5 Succiny-CoA + GDP + P, = Succinate + GTP + CoA-SH -3.3 -0.8
6 Succinate + FAD — Fumarate + FADH, ~() ~()
1 Fumarate + Hy0 = L-Malate -3.8 -0.9
8 L-Malate + NAD" = Oxaloacetate + NADH + H +20.2 +7.
Overall:  Pyruvate + 4 NAD" + FAD + GDP + P, + 2 H,0 = CO, + 4 NADH + FADH, + GTP + 4 H' =711 ~18.6

2006 Brooks/Cole - Thomson Table 19-2, p.526
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TCA 22

NADH &S 4
pyruvate dehydrogenase complex

Isocitrate dehydrogenase
ketoglutarate dehydrogenase complex

malate dehydrogenase
GTP &S 4 Succinyl CoA synthetase

FADH, d&d&4: Succinate dehydrogenase




TCAL HIUAl =52

@ Acetyl CoA + 3 NAD+ + FAD+ + GDP + Pi + 2 H,0O
---->2 CO, + 3 NADH + FADH, + GTP + 3 H" + CoA

(@ Pyruvate + 4 NAD+ + FAD + GDP + Pi + 2 H,O
----- >3 CO, + 4 NADH + FADH, + GTP + 4 H* + CoA
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Table 19.3

Relationship between the Metabolic State of a Cell
and the ATP/ADP and NADH/NAD* Ratios

Cells in a resting metabolic state
Need and use comparatively little energy
High ATP, low ADP levels imply high ATP/ADP ratio
High NADH, low NAD™ levels imply higch NADH/NAD™ ratio

Cells in a highly active metabolic state

Need and use more energy than resting cells
Low ATP, high ADP levels imply low ATP/ADP ratio
Low NADH, high NAD" levels imply low NADH/NAD™ ratio

® 2006 Brooks/Cole - Thomson

Table 19-3, p.527
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Glyoxylate cycle
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Why is it hard to lose weight?

 All roads lead to fat
« Fat cannot back to carbohydrates
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