Lecture 12

I. Another use of XH2 ( X + 2H oxidation bond energy

a. Water has plenty of H+ by H2O ( H+ + OH-

b. Oxidation: removal of 2 electrons

c. Protons don’t need to go with electrons

d. Rather, protons can be pumped to make a gradient that holds the “bond energy”

e. How: diagram and discussion

f. Now dealing with TMPs and separate intracellular spaces (volumes)

g. Put one more class of TMP in place ( energy from light absorbed

II. LCA genes in PSI bacteria

a. Vitamin A, vision

b. Chloroplasts, Mg++

c. Photon: ejects electron from TMP (oxidize it)

d. Innermost membrane

e. Set of TMPs hand off electrons, converting energy from photon to energy in electrons

f. Energy in electrons goes to proton (H+) pump

g. Now we have PSI (equation)

III. PSII

a. Pigment TMPs cluster so energy from many photons can go into 1 electron

b. Electron with very high energy ejected in this way

c. Final pigment molecule is so strongly oxidized that it can in turn oxidize H2O, pulling electron from 2 H2O ( 4 e- + 4H+ + O2

d. Ejected e- first drives pump then is returned to cytoplasm by reducing NADP+ to NADPH

e. No more need for anaerobic metabolism (glycolysis)

f. Light reactions ( diagram and class discussion

IV. Chloroplast of eukaryotic cell

a. Cofactor: NADP+ and NADPH

b. Keeps PSI, first photon ( e-

c. Gives up energy to proton pump, but instead of going back to pigment, e- goes to second pigment (chlorophyll), where it is blasted up high enough to allow some of its energy to split H2O, putting e- back immediately and providing more H+ for gradient

d. Then e- goes downhill until it finally gets posted onto NADP+ to make NADPH

e. ATP made as energy from gradient released

V. PS in the dark

a. Reaction occurs in stroma

b. Diagram and class discussion

c. Rubisco and the Calvin Cycle

