Lecture 13
I. Review

a. Oxidative phosphorylation

b. Diagram

c. Product of glycolysis is pyruvate 

II. Third kind of metabolism uses O2 to further break down pyruvate

a. Arises from first metabolism ( fermentation (not PS, which is second metabolism)

b. Process and equations ( diagram of topology and discussion

c. Oxidation process

d. Cofactors: NAD+ and FAD+, accept electrons and H+

i. NADH dehydrogenation

ii. Pulls e- and H+, reduced cofactors

iii. Moves H+ into intermembrane spaces

iv. Hands e- to cytochrome oxidase

v. Cyt ox accepts e- from reduced cofactor

vi. Reduces ½ O2 to H2O

vii. NAD+, FAD+ return to cycles

viii. Proton gradient, product is ATP (same as in PS)

ix. ATP exits mitochondria by pores

x. Reduced FADH and NADH go to TMP e- transport proteins and give up e-

xi. The e- drop in energy, while driving H+ pump

xii. Cofactors return to oxidation state

xiii. H+ gradient relaxes, making ATP

xiv. Preadaptive membrane activity

xv. When membrane done pushing H+, e- are accepted by O2

xvi. This creates –G

xvii. Whole process called oxidative phosphorylation

xviii. Chemistry ( diagram and discussion

e. Krebs cycle ( diagram

III. Where does H+ pump come from?

a. All cells have an electric voltage across their membrane

b. Membranes are capacitors

c. Voltage used to transport materials into cells

d. What maintains the gradient?

i. H+ pump in bacteria, plants, and fungi, and organelles

ii. Na+ K+ pump in animal cells

