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ABSTRACT

Highly stable O,~evolving cells and thylakoid membranes have been obtained from the cyanobac-
terium, Synechococcus PCC7002, by immobilization with polyvinylaleohol(PVA). The absorption peak
showed the blue-shift of about 3 nm after immobilization of intact cells and thylakoid membranes as
well as isolation of thylakoid membranes. Photosynthetic electron transport activities, especially PS 1I
activity showed greater stability in the PVA-immobilized cells and thylakoid membranes when stored at
4C than in those at 25°C. When the cells were threated at higher temperature, the level of Fo and Fv in-
creased. After immobilization, however, Fo showed no change. This suggests that the immobilization can
protect against the damages of PS II complex, especially a water—spiliting system, by heat treatment.
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Abbreviations : PS, photosystem ; PBQ, phenyl-p—benzoquinone ; Chl, chlorophyll ; PVA, polyvinyl-alco-
hol ; Fo, initial fluorescence ; Fv, variable fluorescence ; Fm, maximum fluorescence ; DCPIP, 2, 6-
dichlorophenolindophenol ; Asco, ascorbic acid ; HEPES, N-2-hydroxyethylpiperazine-N’—2-ethanesul-
fonic acid ; Tricine, N-tris [hydroxymethyl]-methylglycine ; MES, 2-[N-morpholino] ethanesulfonic
acid ; MV, methylviologen.
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Fig. 1. Absorption spectra of native cells(a), PVA
—-immobilized cells(b), free thylakoid mem-
branes(c) and PVA-immobilized thylakoid
membranes(d) of Synechococcus PCC7002.
Absorbance is in relative units.
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Fig. 2. Photosynthetic electron transport activities
of PVA-immobilized Synechococcus PCC7002
cells during storage at 4°C (close) and 25C
(open). H:O/PBQ(©), H,O/MV(L), Asco+
DCPIP/MV(A). Original activity of PS II,
PS I and whole chain at 4°C and 25°C are
423, 167, 292 and 344, 221, 446 1 mole O, (ng
Chl). hr" respectively.
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Fig. 3. Effect of pH on PS II (open) and PS I
(close) electron tran-sport activities of
PVA-immobilized Synechococcus PCC7002
cells at 4C (A) and 25C(O) on various
pH of reaction mixture.
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Fig. 5. Photosynthetic oxygen-evolving thermos-
tability of PVA-immobilized cells (open)
and isolated thylakoid membranes (close)
of Symechococcus PCC7002 at 4TC (A) and
25°C ().
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Fig. 6. Fluorescence induction curve of chloro-
phyll a of Synechococcus PCC7002 at vari-
ous temperatures. a 4C;b, 15C;c, 25C;d,
30C;e, 35C;f. 40C;g, 45T ;h, 50C. mob,
weak measuring beam;on and off, actinic
light on and off ;5. 1, saturating light.
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Fig. 7. Chlorophyll fluorescence induction curve
of native cells (a), PVA-immobiolized
thylakoid membranes (b), PVA-immobi-
lized thylakoid membranes after 20 min of
heat treatment at 45C (c), PVA-immobi-
lized cells (d), and PVA-immobilized cells
after 20 min (e) and 60 min (f) of heat
treatment at 45°C.
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