Lecture 11

I. Glycolysis and fermentation

a. Equilibrium ( -G

b. Exergonic coupling reverses equilibrium

c. Red ( ox yields G, but electrons must be put somewhere (NAD+ ( NADH)

d. Archeological process

e. Without O2, occurs in muscles and yeast

f. With O2, aerobic and yields more energy

g. There are 10 steps in glycolysis

h. Review of exergonic/endergonic/activation energy

II. How to synthesize ATP

a. Couple exergonic reactions

b. Reverse equilibrium of reaction

c. Enzymes lower activation energy by stretching substrate without changing themselves

d. Result: reaction speeds up, drives reversal of eq

e. (CH2O)6 ( 2 pyruvic acids molecules + 2 ATP

f. Done by removing electrons, H+ (oxidizing)

g. Using –G to make ATP

h. Using NAD+ to carry away electrons and H+

i. Getting back NAD+ but putting electrons and H+ on some oxidized substrate 

j. One mole (CH2O)6 stores 686 kcal 

k. Glycolysis and fermentation remove about 7 kcal/mole, ~2% efficiency

l. Exergonic oxidations leave over two electrons and two H+, what to do?

i. Couple a second time to cofactors by reducing the cofactor

ii. Recycle the cofactor by oxidizing it

III. Summary

a. Enzymes are catalysts because they reduce the positive change in G to initiate exergonic reactions and accelerate them

b. They stretch bonds to weaken them

c. Cofactors play a role also

d. Yeast ( example in class

e. Anaerobic biosynthesis ( archaea bacteria

