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Ircubation of isolated chloroplast thylakoide with y~32P~ATP resuite iw phosphoryl-
ation of surface-exposed segments of several membrane proteins. The incorporation of
32P is light-dependent, is blocked by diwron (an inhibitor of electron transport) but
is insengitive to uncouplers of photophosphorylati&n (such as nigeriecin), Polypeptide:
of the light-harvesting chloroehyll a/b protein complex are the major phosphorylated
membrare proteins. Addition of ATP to isolated chloreplast thylakoids at 20°C results
in a time-dependent rveduciion of chloronhyll flucrescence emissions this is blocked
by diuron but not by nigericin, AVP could nnt substitute for ATP, Chlorophyll
fluorescence induction transients after incubstion of thylakoids with ATP showed sz
decrease in the variable csomponent, Chlorophyll fluorescence at 779K of phosphorvlated
thylakoids showed an increase in long wavelength emission compared with dephosphoryl-
ated controls. We conelude that a membrane-tound protein kinase cen phosphoxylate
surface-exposed segments of the light~barvesting pigment-protein complex, altering the
proverties of its interaction with the two photosystems such that the distribution of
abgorbed execitation erergy increasingly favours photosystem I, The level of phozw=
vhorylation of the light=harvesting complex is deteymined by the relative activities
of the protein kinase and = thylakoid=-bound vhosphatase, Both enzynes require ahout

5 mM Mg2+ for maximum activity but oniy the kinase is light-dependent. Whert illumin-
ated thylakolds are placed in darkness the kinase activity declines to the dark level
within abont 10 min, Reactivetion of the kirase may be achieved either by illumination
or by dithionite in the dark, In the light dithionite reverses the innibiltory effects
of diuron on protein phosphorylation and redistribution of abgorbed excitation energy
to photosystem I, We conclude that protein kinase activity requires the reduction of
& component of the elecitron transport chain near the eleciron~aceepting side of
vhotosvstem II, We suggest that the distribution of excitation energy between the two
vhotesystems is controlled in vive ﬁy a feedbesk meehanism in which an imbalance
between the exciton fluxes to the reaction centres of the photosystems is detected

by a change in the redox siate of an electron carrier and is corrected by the activ- -
atlon or imsctivation of the protein kinase that phosphorylates the light-harvesting
chlerophyll ﬂ/g volypeptides. BEvidence that the critical electron carrier is plasto-

quincne will be presented,
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i The emblem of the Congress is that of the Macedonian Dynasty (ornament of
. the golden larnax found in the Vergina’'s Royal Tomb, 350 - 325 B.C.)
" Archasological Museum of Thessaloniki.
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