
force field does n't con tain force con stants needed to de -
scribe the mod i fied parts of the phosphonate analogs  [9].
The com ple tion was made on the base of ab in itio cal cu la -
tions [3]. 
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Most re cent struc tural data on photosystem 2 (PS2), the
first mem brane pro tein com plex in the photosynthetic elec -
tron trans port chain, con firm that this com plex ex ists as a
func tional dimer in the thylakoid mem brane of cyano -
bacteria [1, 2]. Be sides the mem brane em bed ded part of
this dimer with di men sions of 190 C x 100 C x 40 C, this
com plex also ex tends about 10 C out of the mem brane in
the stromal re gion and 55 C in the lu men; the lat ter is re -
ferred to as the ox y gen evolv ing com plex, har bour ing the
wa ter–split ting site. De vel op ing an approriate method to
re con sti tute dimeric PS2 into liposomes should fi nally help 

to an swer the fun da men tal ques tion con cern ing its struc -
ture-based func tion: Is a dimeric struc ture a pre req ui site for 
op ti mal watersplitting ac tiv ity (monomeric com plexes,
solubilized by de ter gent, are ac tive, too, al though at a lower 
level) and which is the im pact of the lipid-phase-com po si -
tion on the wa ter–split ting ac tiv ity? Here we pres ent data
on the ori en ta tion of re con sti tuted dimeric PS2 from the
cyanobacterium Thermosynechococcus elongatus and also
give in di ca tions for its ac tiv ity within the liposomes and
mono mer-dimer dis tri bu tion (by EM anal y sis).
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Photosystem II (PSII) is a multisubunit pig ment-pro tein
com plex em bed ded in the thylakoid mem branes of higher
plants, al gae and cyanobacteria [1-3]. It per forms se ries of
pho to chem i cal re ac tions re sult ing in the re duc tion of
plastoquinone, the ox i da tion of wa ter, and the for ma tion of
a transmembrane pH gra di ent. The es sen tial com po nents of 
the PSII com plex are in trin sic mem brane pro teins that are
al most iden ti cal be tween cyanobacteria and higher plants:
they in clude the D1 and D2 re ac tion cen ter pro teins, chlo -

ro phyll a-bind ing pro teins CP47 and CP43, a and b sub -
units of cytochrome b-559 (cyt b-559) and sev eral
low-mo lec u lar weight pro teins with un known func tions [3, 
4]. 

In ad di tion, there are ex trin sic pro teins as so ci ated with
PSII, which play im por tant roles in main tain ing the func -
tion and sta bil ity of the ox y gen-evolv ing com plex [5]. As
both cyanobacteria and higher plants con tain 33-kDa ex -
trin sic sub unit they dif fer in com po si tion of the other
lumenal sub units. While higher plants and green al gae con -
tain the 23 and 16 kDa ex trin sic sub units, in cyanobacteria,
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