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Introduct on

Photosyste m 11 (PS1]) is the mulu-subunit protein complex responsible for oxygen
productior in photosynthetic organisms. PSIT uses Jight enerpy (o catalyze the
oxtdation »[ water to molecular oxygen and the reduction of plastoquinone. In recent
years. muc h has been learned about the structure and molecular mechanisms of PSII,
however t 1¢ exact method of water oxidation remains unclear. Qur research focuses

“on using ['ouner Transform [nfrarcd spectroscopy (FT-IR) 1o elucidate the structural
changes ir PSLI; specifically the changes in the manganese stabilizing protein (MSP)
associated with illumination and water oxidation.

PSI ox dizes waler via a cluster of four manganese atoms, which arc located on the
luminal si le of the thylakoid membrane. The manganese cluster cycles through §
states (tenned S,-states, n = 0-4), accumulating oxidizing equivalents using light
energy. O 1cc four oxidizing equivalents have accumulated, i molecule of Qs 1s
releascd. Conformational changes in PSI are assoctated with the S-state changes, and
much is n»w known about conformational changes between S-states of intact PSIL, in
particular the S,-S- transition. | lowever. no difference FT-IR rescarch has yet been
done on P31 isolaled from Chlamvdomonas when extrinsic proteins are removed.

We are interested in the differcnce in contormational changes in PS{I when the 33
kDa PSII :xtrinsic protein (molecular weight 26 kDa) has been removed. The 33 kDa
protein, a so kuown as the manganese stabilizing protein, partially encloses the
mangunese cluster, and functions in keeping inorganic cofactors necessary for water
oxidation {Ca"* and CI) in close proximity to the mangancse cluster. MSP also acts to
stabilize e manganese cluster, presumably through interactions of MSP and the
mangane: e chuster/PSH (Hong et al., 2001). Previous research has shown that aspartic
acid and/or glutamic acid residucs on Spiach MSP undergo a protonation change
during the. S, to S» transition (Hutchison ¢t al., 1999). Recent rescarch has also
indicated the possibility of MSP acting as @ channel for transport of water. hydrogen
ions. and or oxygen (o or tfrom the active sites of Photosystern 1l (see Rutherford and
Faller, 2C01). MSP may also play a structural role 11 keeping other subunits of PSIL
(S-LHC!' apd CP29) in their proper orientations to ensure that excitation energy is
transterre d properly in PSI (Boekema et al., 2000).






