
Memorising Respiration – A2 Biology 
Page 1 - Summary as a list / Page 2 Summary as a silly story for student to draw as a cartoon 

 
Glycolysis Part 1 Phosphorylation 

1. In the cytoplasm - Glucose + 2ATP 

2. The intermediate molecule is hydrolysed into 2 triose phosphate molecules and leaves 2 used up ADPs 

Glycolysis Part 2 Oxidation 

3. The 2 triose phosphates are oxidised (lose a hydrogen each) 

4. The hydrogens are collected by NAD (which is reduced) and goes into the electron transport chain 

5. The 2 oxidised triose phosphates are now 2 Pyruvates 

6. 4 ATPs are now formed 

7. The 2 Pyruvates go into the link reaction in the mitochondria 

The link Reaction 

8. Due to pyruvate dehydrogenase, pyruvate undergoes oxidative decarboxylation  

9. Each Pyruvate loses a carbon each as carbon dioxide (2 CO2) 

10. Each Pyruvate loses a hydrogen each (2 H+) 

11. The hydrogens are collected by NAD (which is reduced and also goes into the electron transport chain) 

12. This turns the Pyruvates into 2-carbon molecules 

13. The 2-carbon molecules combine with Coenzyme A (CoA) to form acetyl CoA (Acetyl actually means 2-carbon) 

14. The two molecules of Acetyl CoA go into the Krebs Cycle 

The Krebs Cycle 

15. Acetyl CoA is hydrolysed back into CoA and the 2-Carbon Molecule 

16. The 2C acetyl molecule combines with oxaloacetic acid (4C) to form citric acid (6C) 

17. A cycle of reactions follows during which dehydrogenation and decarboxylation occur 

18. 3 molecules of reduced NAD, 1 molecule of reduced FAD, 1 molecule of ATP and a further 2 molecules of 

carbon dioxide. 

19. 4 reduced NAD molecules are generated by each pyruvate molecule 

20. TWO molecules of pyruvate pass through the cycle for every glucose molecule that is broken down by 

glycolysis 

The Electron Transport Chain 

21. Electron transport chain - the reduced NAD and reduced FAD from all the previous stages. The reactions are 

strongly exothermic and the energy released is used to form 28 ATP molecules and H2O 

22. The NADH + H+ and FADH2 are oxidised to NAD+ and FAD 

23. The H atoms split into protons (H+) and electrons (e-) 

24. The electrons move along the electron chain made up of three carriers flavoprotein and a number of haem-

containing proteins called cytochromes, losing energy at each level 

25. Energy is used to pump the protons into the space between the inner and outer mitochondrial membranes (the 

intermembrane space) 

26. The high concentration of protons in the intermembrane space creates a electrochemical gradient 

27. The protons move back down the electrochemical gradient through stalked particles on the cristae 

28. This drives the enzyme ATPsynthase which spins to provide electrical potential energy to make ATP from ADP 

and inorganic phosphate 

29. The protons and electrons re-combine to form hydrogen which combines with oxygen to form water 

 

Anaerobic respiration  

1. In Animals (Lactic Acid) 

a. Glucose is oxidised to pyruvate and NAD is reduced as in aerobic respiration  

b. Pyruvate is reduced to lactate 

2. In plants and microoganisms (fermentation) 

a. Glucose is reduced to pyruvate 

b. Pyruvate is converted to Ethanol and carbon dioxide 

 

 

 

 



Memorising Respiration – Silly Story – students draw out as a cartoon 
Glycolysis Part 1 Phosphorylation 

1. Phosphorylation starts the day all bright (phosphorous burns brightly) 

2. Gordon Glycolysis is sailing on the cytoplasm sea carrying a bag of sugar (Glucose) and two ATP batteries 

3. He drops the two batteries into the sugar which explodes and turns into a Twix bar of triose phosphates and 

runs down the batteries turning them into ADPs  

Glycolysis Part 2 Oxidation 

4. When Gordon Glycolysis takes the hydrogen wrapper of the Twix triose phosphates the Twix turns into two 

pirate Pyruvates 

5. The NAD bin man picks up the hydrogen wrapper and shrinks smaller (is reduced) and takes the hydrogen away 

to the electron transport chain  

6. The pirate Pyruvates realise they only have 4 ATPs and want to make more so they decide to go to the link 

reaction casino 

The link Reaction 

7. As soon as they arrive they lose a carbon and hydrogen each! 

8. The NAD bin man wins all the hydrogen but again gets smaller and takes them to the electron transport chain  

9. The Oxygen Twins win all the oxygen and turn into carbon dioxide 

10. The pirate Pyruvates have lost their carbon and turn into Acrobat Acetyl 2-carbon molecules 

11. As one of them comes out of the casino the evil con artist Coenzyme A cons them into working for him an 

together they become Acetyl Coenzyme A and he takes them away to work in the Krebs cycle 

The Krebs Cycle 

12. When they enter the Krebs cycle the Acrobat Acetyl 2-carbon escapes and the evil con artist Coenzyme goes 

back to get the next acrobat (it never works out for him but he does the same thing every time) 

13. In the Krebs cycle the acrobat finds an ox called Lou (short for Oxaloacetic acid) with four carbon legs and 

decides to ride him through the Krebs cycle. When he climbs on top they both turn lemon yellow (6 Carbon 

citric acid) 

14. As they travel round the Krebs cycle they can see two oilrigs in the distance (oxidation / reduction) 

15. At the first oilrig the acrobat is chopped in half because they lose a carbon to the oxygen twins and a 

hydrogen to the NAD bin man but they carry on 

16. At the next oilrig there are three bin men (two NADs and one of them is really Fat, FAD) and another set of 

oxygen twins. 

17. Means that the Ox is all alone and so goes back the start of the cycle to pick up the acrobats brother 

18. The bin men and oxygen twins are annoyed because they have only reduced and carboxylated enough to make 1 

ATP  

19. They all decide to go off to the electron transport chain to make more ATP 

The Electron Transport Chain 

20. As they arrive they see the three massive electron carrier gates and feel the heat from the electron 

transport chain (exothermic) 

21. The heat makes the Bin men throw their Hydrogen ions at the electron carriers 

22. As the hydrogens fly towards the carriers they split into protons and electrons 

23. The electrons fly into the carriers and make them spin moving from one carrier to the next 

24. The spinning pulls in the protons through the gates into the mitochondrial membrane 

25. The bin men watch as the protons make the membrane start to bulge outwards as it fills with protons 

26. The bin men can see a rave going on near the gates and see loads of cristae gathering round the techno group 

ATPsynthase with big synthesiser keyboards   

27. The group cannot play because the batteries for their synthesisers are flat 

28. Suddenly the ground begins to shake and out pops a proton, this send the stage spinning round and round, as 

the stage spins the batteries are sucked towards the stage and pick up Phosphorus to become fully charged 

ATP 

29. The proton lands on the last electron carrier gate and picks up an electron turning  into hydrogen 

30. Standing by the gate are the oxygen twins who grab the hydrogen and turn into water  

31. As they pass the techno concert they see that there are lots of ATP batteries in a pile 

Anaerobic respiration  

1. In Animals (Lactic Acid) 



a. Gordon Glycolysis is doing some weight lifting. As he picks up a big back of sugar (glucose) it turns into 

two pirates (pyruvate) and a reduced NAD binman. The pirates are reduced to small cows  

2. In plants and microoganisms (fermentation) 

a. Gordon Glycolysis has fallen on hard times and become an alcoholic. He turns some sugar into two 

pirates (pyruvate) and the pirates turn into a bottle of whisky (ethanol) and carbon dioxide 

 


