Glycolysis-Notes

Reactions of Glycolysis:





· Irreversible ( b/c one side is high energy and the other side is low energy.

· Reactions are reversible only when both sides are high energy, or both sides are low energy.

· First step ( Loss of energy.
· + Phosphate ( more polar ( trapped and can’t leave cell.
· Any irreversible reaction is said to have a “key” or “regulatory” enzyme.



· If substrate contains phosphate ( enzyme name starts with “phospho-“ ( Except: dehydrogenase.
· Same low energy state (ester bond = low energy) ( reversible.
· Ester bonded to phosphate ( is a low energy phosphate.

· The enzyme changes glucose to its isomer fructose ( enzyme is called isomerase.



· Irreversible.
· Important: This is the rate limiting enzyme of glycolysis ( phosphofructokinase-1
· N.B. There are 3 key irreversible enzymes in glycolysis.



· DHAP ( G-3-P ( We now we have two G-3-P.
· Remember: From this point on we will have 2 of everything.





· Remember: From this point on we have 2 of everything.
· They enzyme does not begin with “phosphor-“ ( b/c it is dehydrogenase.
· Until know we have lost 2 ATP’s.

· Important: This is the first step of oxidation.

· We used energy of oxidation to add a Pi to carboxylic group ( now have a high energy phosphate.
· Carboxyl group attached to phosphate ( is a high energy phosphate.
· 1-phosphate (carboxyl group-phosphate) is high energy. 

· 3-phosphate (ester-phosphate) is low energy.

· Because of oxidation we now have 2 NADH ( to continue we need to get rid of the hydrogen so NADH goes into one of two reaction ( respiratory chain (yields 6 ATP), or anaerobic reaction.






· #1 phosphate ( ATP (we now have 2 ATP ( b/c we have 2 of everything).

· This step gives us 2 ATP.

· We have now made up for the 2 ATP loss ( net loss ATP = 0.

· Important: This step is the first substrate level phosphorylation.

· Any ATP formed outside the respiratory chain is called substrate level phosphorylation.

· The enzyme is named for the backward reaction ( phosphoglycerate kinase.

· Kinase can be reversible or irreversible according to the enzyme state.











· Irreversible, this is the third key regulatory enzyme in glycolysis.
· This is the second step where substrate-level phosphorylation occurs.
· The enzyme, pyruvate kinase, is activated in the liver by fructose 1,6-bisphosphate (an example of feed-forward regulation).
· Pyruvate kinase, is deactivated by phosphorylation by a cAMP-dependent protein kinase.
· Pyruvate kinase deficiency is the second most common cause of hemolytic anemia.
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