
Glucose





Glucose 6-phosphate





Hexokinase-phosphorylates glucose at the 6th carbon. This step is irreversible





ATP





ADP





Phosphohexose isomerase-phosphorylates glucose at the 6th carbon





Fructose 6-phosphate





Fructose 1,6-bisphosphate





Phosphofructose kinase-1 (PFK1)-phosphorylates at the 1st carbon of fructose 6-phosphate, using ATP. This step is irreversible





ADP





ATP





Glyceraldehyde 3-phosphate


              +�Dihydroxyacetone





Aldolase-cleaves the fructose between the OH of carbon 5 and the 2nd carbon, making it a straight chain. Then it cleaves the 6 carbon molecule in half. The bottom half is already G3P, and the top half is dihydroxacetone phosphate





Triose phosphate isomerase-moves the carbonyl group of dihydroxyacetone phosphate from the 2 position to the 3rd/1st position, essentially changing it into G3P, with a carbonyl group on one end and a phosphate on the other end





Glyceraldehyde 3-phosphate (2)








G3P Dehydrogenase-the hydrogen from the carboxyl group is replaced with an inorganic phosphate. The hydrogen is accepted by NAD+. This is one of the few steps involving the removal/addition of phosphate that IS reversible. 





1,3-Bisphosphoglycerate (2)
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NAD+








3-Phosphoglycerate (2)








ATP





ADP





2-Phosphoglycerate (2)








Phosphoglycerate kinase-transfers the just added phosphate to a molecule of ADP, forming ATP. This step is irreversible





Phosphoglycerate Mutase-simply transfers the phosphate group from carbon 3 to carbon 2





Phosphoenolpyruvate (PEP) (2)








Enolase-the loss of water, changes the –OH group on carbon 3, to an enol group (C=C) between carbons 3 and 2





Pyruvate (2)








Pyruvate kinase-transfers the last phosphate on carbon 2 to ADP, forming ATP. This step is irreversible. 





Pyruvate Dehydrogenase Complex


-Pyruvate dehydrogenase E1-using TPP, it decarboxylates pyruvate and transfers the hydroxyethyl derivative to E2


-Dihydrolipoyl transacetylase E2-releases Acetyl-CoA


-Dihydrolipoyl dehydrogenase E3- reproduces lipoyllysine disulfide bond by transferring 2 hydrogens from FADH2 to NAD+ producing NADH + H








Mitochondrial matrix








Citrate (C6)








Oxaloacetate (C4)








Citrate synthase








Isocitrate (C6)








Aconitase








α-Ketoglutarate (C5)








Isocitrate


dehydrogenase








Succinyl-CoA (C4)








α-Ketoglutarate


dehydrogenase


complex





Succinate (C4)








Fumarate (C4)








Succinyl-CoA


synthetase





Succinate


dehydrogenase





Malate (C4)








Fumarase





Malate�dehydrogenase





Citrate synthase-combines acetyl-CoA to oxaloacetate, using water to cleave CoA off


Aconitase-removes and adds water


Isocitrate dehydrogenase-removes CO2 and hydrogen, which is received by NAD+ forming NADH


α-Ketoglutarate


dehydrogenase


complex-identical to PDC. It removes CO2 as well as a hydrogen which is received by NAD+ forming NADH








Succinyl-CoA


Synthetase-removes CoA and forms GTP/ATP


Succinate dehydrogense-removes 2 hydrogens to form FADH2


Fumarase-forms malate isomer through hydration


Malate dehydrogenase-removes hydrogen to form NADH and reforms oxaloacetate
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