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Enzyme Reaction
1. Ribulose-1,5-bisphosphate carboxylase/oxygenase 6 Ribulose-15-bisphosphate + 6 CO, + 6 H,0 —»
12 (3-phosphoglycerate) + 12 H*
2. 3-Phosphoglycerate kinase 12 (3-Phosphoglycerate) + 12 ATP —

3. NADP:glyceraldehyde-3-phosphate dehydrogenase
4. Triose phosphate isomerase

5. Aldolase

6. Fructose-1,6-bisphosphatase

1. Transketolase

8 Aldolase

9. Sedoheptulose-1,7 bisphosphatase

10. Transketolase

11a. Ribulose-5-phosphate epimerase
11b. Ribose-5-phosphate isomerase
12. Ribulose-5-phosphate kinase

12 (1,3-bisphosphoglycerate) + 12 ADP

12 (1,3-Bisphosphoglycerate) + 12 NADPH + 12H* -
12 glyceraldehye-3-phosphate + 12 NADP* + 12P,

5 Glyceraldehyde-3-phosphate —
5 dihydroxyacetone-3-phosphate

3 Glyceraldehyde-3-phosphate + 3 dihydroxyacetone-
3-phosphate — 3 fructose-1,6-bisphosphate

3 Fructose-1,6-bisphosphate + 3 H,0 — 3 fructose-
6-phosphate + 3 P,

2 Fructose-6-phosphate + 2 glyceraldehyde-3-phosphate —
2 erythrose-4-phosphate + 2 xylulose-5-phosphate

2 Erythrose-4-phosphate + 2 dihydroxyacetone-3-phosphate —
2 sedoheptulose-1,7-bisphosphate

2 Sedoheptulose-1,7-bisphosphate + 2 H;,0 — 2 sedoheptulose-
1-phosphate + 2P,

2 Sedoheptulose-7-phosphate + 2 glyceraldehyde-3-phosphate —
2 ribose-5-phosphate + 2 xylulose-5-phosphate

4 Xylulose-5-phosphate — 4 ribulose-5-phosphate
2 Ribose-5-phosphate — 2 ribulose-5-phosphate

6 Ribulose-5-phosphate + 6 ATP — 6 ribulose-1,5-bisphosphate +
6ADP + 6 H*

Net:6 CO, + 11H,0 + 12 NADPH + 1B ATP — Fructose-6-phosphate + 12NADP* + 6 H* + TBADP + 17 P,
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Enzyme Reaction

1. Phosphoenolpyruvate (PEP) carboxylase Phosphoenolpyruvate + HCO;~ — oxaloacetate + P,

2. NADP:malate dehydrogenase Oxaloacetate + NADPH + H* — malate + NADP*

3. Aspartate aminotransferase Oxaloacetate + glutamate — aspartate + o-ketoglutarate
4. NAD(P) malic enzyme Malate + NAD(P)* — pyruvate + CO, + NAD(P)H + H*

5. Phosphoenolpyruvate carboxykinase Oxaloacetate + ATP — phosphoenolpyruvate + CO, + ADP
6. Alanine aminotransferase Pyruvate + glutamate < alanine + a-ketoglutarate

1. Adenylate kinase AMP + ATP — 2 ADP

8. Pyruvate-orthophosphate dikinase Pyruvate + P, + ATP — phosphoenolpyruvate + AMP + PP,
9. Pyrophosphatase PP, + H,0 — 2P,
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Phosphoenolpyruvate + H,0O + NADPH + CO, (mesophyll) —  malate + NADP* + P, (mesophyll)

Malate + NADP* —  pyruvate + NADPH + CO, (bundle sheath)
Pyruvate + P+ ATP —  phosphoenolpyruvate + AMP + PP, (mesophyll)
PP; + H,0 — 2P, (mesophyll)

AMP + ATP — 2ADP

Net: CO, (mesophyll) + ATP + 2 H,0 —  CO, (bundle sheath) + 2ADP + 2 P,

Cost of concentrating CO, within the bundle sheath cell = 2 ATP per CO,
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Enzyme

Reaction

L

2.
3

-

Ribulose-1,5-bisphosphate carboxylase/oxygenase
{chloroplast)

Phosphoglycolate phosphatase (chloroplast)

Glycolate oxidase (peroxisome)

4. Catalase (peroxisome)
5.
6. Glycine decarboxylase (mitochondrion)

Glyoxylate:glutamate aminotransferase (peroxisome)

. Serine hydroxymethyltransferase (mitochondrion)

8. Serine aminotransferase (peroxisome)

9. Hydroxypyruvate reductase (peroxisome)

10.

Glycerate kinase (chloroplast)

2 Ribulose-1,5-bisphosphate + 2 0, — 2 phosphoglycolate +
2 3-phosphoglycerate + 4 H'

2 Phosphoglycolate + 2 H,0 — 2 glycolate + 2P,

2 Glycolate + 2 0; — 2 glyoxylate + 2 H,0,
2H,0,-52H,0+0,

2 Glyoxylate + 2 glutamate — 2 glycine + 2 a-ketoglutarate

Glycine + NAD* + H* + H,-folate — NADH + CO, + NH,* +
methylene-H,-folate

Methylene-H -folate + H,0 + glycine — serine + H-folate
Serine + a-ketoglutarate — hydroxypyruvate + glutamate

Hydroxypyruvate + NADH + H* — glycerate + NAD*
Glycerate + ATP — 3-phosphoglycerate + ADP + H*
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