
Glycolysis and pentose phosphate pathway: NOTES 

 

1. When we consume glucose, we can either store it as glycogen (animals), starch (plant) or 

sucrose (disaccharide-6C sugar). It can also undergo oxidation to form pyruvate via glycolysis 

or form ribose-5-phosphate via pentose phosphate pathway. (**look at diagram in 

lecture**) 

2. To oxidise sugar and oxygen to CO2 and water, you can directly burn it however this has a 

high activation energy and all E is released as heat (not suitable for us). IN humans, there is a 

stepwise oxidation of sugar in cells- process broken down into 30 odd steps 

3. In normal circumstances, glucose is the ONLY substance the brain can use; if we starve the 

brain cells turn on the production of other proteins which allows them to use ketone bodies. 

Muscle also preferentially uses glucose. The pathway through which glucose-pyruvate or 

lactate provides E in the form of ATP. 

4. Glycolysis stage 1: one molecule of glucose in broken down into two molecules of pyruvate 

(3C). Yield is 2NADH (e carrier) and 2ATP. These are then phosphorylated which is necessary 

for glucose to enter the pathway (also traps glucose within the cell). W/o oxy, glycolysis 

produces lactate; with oxy it produces pyruvate-acetyl coA-TCA. ATP derived from oxidative 

phosphorylation.  

5. This is further divided into 4 substeps.  

 Glucose- glucose6-P. Uses hexokinase and ATP. One direction 

 Glucose6-P to Fructose6-P. Phosphohexoseisomerase used. 

 Fructose6-P to Fructose1,6-bisP. Uses phosphofructokinase and ATP. One direction 

 Fructose split into glyceraldehyde 3-phosphate and dihydroxyacetonephosphate. 

6. Stage 2: 5 steps, all of these are done twice (the sugar was split into 2) 

 Glyceraldehyde3-phosphate converted to 1,3-biphosphoglycerate. 2Pi and 2NAD+ 

form 2NADH nad H+. Enzyme is glyceraldehyde 3-phosphate dehydrogenase. 

 1,3-biphosphoglycerate converted to 3-phosphoglycerate. 2ADp- 2ATP. 

Phosphoglycerate kinase. 

 3-phosphoglycerate converted to 2-phosphoglycerate by phosphoglycerate mutase. 

 2-phosphoglycerate-phospenolpyruvate. Water removed by enolase. 

 Last step to form pyruvate. One direction only. Here ATP is formed! 

7. Net=2ATP+ 2NADH. TO go from NAD+ to NADH, 2H atoms are needed. 

8. E changes in glycolysis: graph in lecture. All steps are in eq (reversible) except for those 

catalysed by kinase. These release massive amounts of E and are irreversible-provide the 

driving force for glycolytic pathway. 

9. Imp to note glucose is not the only fuel, other sugars ie sucrose can also enter the pathway. 

10. After going through glycolysis and forming pyruvate, either lactate (anaerobic), Co2+water 

(via acetyl coA) and ethanol (microorgs) can be formed. 

11. Pentose phosphate pathway: arises from intermediates of glycolysis and in cytosol. It is the 

main route of synthesis of pentoses required for nucleotides and also provides supply of 

NADPH. Its an imp biological reducing agent used to neutralise the oxygen radicals 

generated by our consumption of oxygen. Its also used in synthesis of fatty acids and GSH 

production. 



12. The process has a lot of interconversion between sugars with 3-4-5 units; removes one 

carbon at a time. 

13. Conversion from glucose-6-phosphate to 6-phsphoglunalactone requires glucose-6-P 

dehydrogenase(catalyses first step of this pathway). NADP+ to NADPH+ H+. Same products 

when conversion from 6-phosphoglutcoanate to ribulose 5-phosphate. 

14. Ribose-5-phosphate for ATP, CoA, NAD, FAD, RNA and DNA. 

Both glycolysis and pentose occur in cytosol of cell and next 


