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ATP count

Acetyl CoA + 3NAD* + FAD + ADP + P, + 2H,0 —> The two carbon atoms that enter the cycle
2 CO, + 3NADH + FADH, + ATP + 2H* + CoA

Precursors

as the acetyl group.

Glucose  Pyruvate
1. Two carbon atoms enter the cycle, while two carbon atoms leave . H Amiﬁ:":ﬁids’

the eyele m the form of CO. the enzymes of the citric acid cycle are e Aoy con
2. Four pairs of hydrogen atoms leave the cycle in four oxidation physlca"y associated with one another. ‘ Oxaloacetate X

reactions: 3 pairs in NADH, one pair in FADH,. Aspartate 4% ” Citrate

Fatty acids,
3. One TP from fevel yiation. Substrate channeling; Metabolon 4 e
4. Two water molecules are consumed. ‘
5. Total ATP produced from aerobic oxidation of glucose in liver: The cycle operates Only under aerobic LY Pu;"es
Succinyl o-Ketoglutarate
2x5NADH +2 x 1 FADH, + 6 ATP — 2 ATP = I . o
- *ex Dy conditions, although oxygen does not partic- s \ ober

Porphyrins,

10x2.5+2x1.5+4=32ATP heme, chlorophyll

Glutamate amino acids
-

ipate directly in the cycle.

The pyruvate dehydrogenase complex is

Stoichiometry of ATP synthesis phosphorylation The citric acid cycle must be capable of

Each 360-degree rotation of ¢ subunits and y subunit: ATP->ADP, H20->Pi being rapidly replenished if any are drawn
synthesis and release of 3 molecules of ATP

¢ subunits: 10-14, average 12 off for biosynthesis, to allow the cycle to
Each ¢ subunit binds 1 H*: 12 H* required for a 360-degree energ hal’ge function
rotation, each ATP synthesis require 4 H* (12/3)

NADH + H*: 10 H* pumped into inter-membrane space for ATP (A) HIGH ENERGY CHARGE (B) LOW ENERGY CHARGE acetyl CoA can not convert into oxaloa-
synthesis, so 2.5 (10/4) ATP synthesized

Pyruvate Pyruvate cetate or any other citric acid cycle interm-
FADH,: 6 H* pumped into inter-membrane space for ATP NAD* NAD*
synthesis, so 1.5 (6/4) ATP synthesized ® ediate
+
o P PR, Ca?+
Total ATP produced from aerobic oxidation of glucose in liver: <+— a oxaloacetate can be formed by the carbox-
2x5NADH + 2 x 1 FADH, + 6 ATP — 2 ATP = .
10x25+2x 15 +4=32 ATP NADH inositol 1,4,5- ylation of pyruvate, a crucial role in glucon-
Acetyl CoA triphosphate,
(1P3)

eogenesis, which is active only in the

@ ADP -~ "X ATP @ ADP ; T )
- - My presence of acetyl CoA

Each tca cycle produces:

Two molecules of carbon dioxide. Pyruvate to Oxaloacetate
TCA cycle is controlled at several points

Three molecules of NADH. Pyruvate + CO, + ATP + H,0 —> ADP + P, + 2H"

. Pyruvate pyruvate carboxylase -]
Three hydrogen ions. P P ap . CAC— A
©90p st Sl e glucose, amino acids
One molecule of FADH2 Acetyl Con
b\
One molecule of GTP. e _ )
P itrate ——> fatty acid synthesis

Malate
Isocitrate

Fumarate ©atpand isocitrate
% dehydrogenase
Malonate «—— . [
Succinate Synthesis of amino

a-Ketoglutarate. ————> 545 purine bases
N

Succinyl )‘ O sucind aeKetoglutarate

Figure 7. Control of the CoA e dehydrogenase

citric acid cycle.
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