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Fig. 1. Phototactic movement of Synechocystis sp. PCC
6803 PTX on the surface of BG11 agar plate supplement-
ed with glucose (1.5%). Above 95% of cell populations
were observed the active photoorientation.
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Fig. 2. Effects of DCMU (A, noncyclic photosynthetic electron transport inhibitor) and sodium azide (B, respiratory
oxidative phosphorylation inhibitor) on the phototaxis in Syrechocystis sp. PCC 6803 PTX. Final concentration of test
chemicals was adjusted in BG11 agar plate supplemented with 1.5% glucose. The results are the mean * SD of values

from three experiments.
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Fig. 3. Inhibitory effects of DCCD (A, H*-F; specific
ATPase inhibitor) and NBD (B, H-F, specific ATPase
inhibitor) on the phototaxis in Syrechocystis sp. PCC 6803
PTX. The results are the mean + SD of values from three
experiments.
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Fig. 4. Effects of membrane proton uncouplers such as
DNP (A) and CCCP (B) @u the phototaxis in Synechocys-
tis sp. PCC 6803 PTX. Final concentration of test chemi-
cals dissolved in ethanol was adjusted in BG1l1+glucose
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from three experiments.
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Fig. 5. Effects of the calcium ionophore, A23187 on the

phototaxis in Synechocystis sp. PCC 6803 PTX. The results

are the mean *SD of values from three experiments.

control
0.05 mM ET
0.1 mMET
0.5 mMET

¥t

Moving Distance {cm)

time(day)

Fig. 6. Effect of ethionine treatment on the phototaxis
in Synechocysiis sp. PCC 6803 PTX. Final concentration
of ethionine dissolved in ethanol was adjusted in BGI1
+glucose (1.5%) agar plate. The results are the mean
+ 8D of valucs from three experiments.
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Effects of Some Metabolic Inhibitors on Photolactic Movermert
in Cyanobacterium Synechosysiis sp. PCC 6803 PTX

Nam, Myung-Hee, Jong-Soon Choi, Young-Ho Chung, Soo-Hyun Kim,
Je-Chang Woo' and Young-Mok Paik’
Group of Biomolecule Analysis, Korea Basic Science Center, Taejon 305-606, Korea; and
"Department of Biology, Mokpo National University, Cheonggye 534-729. Korea

ABSTRACT

For understanding physiological nature of phototaxis in Synechocpstis sp. PCC 6803 FPTX(S.
6803 PTX), we examined the effects of some metabolic inhibitors and cation ionophore on
the phototactic movement. In the presence of DCMU, which blocks ihe photosynthetic electron
transport just after photosystem II acceptor, there was no inhibitory effect on the phototaxis
up to 100 pM. Instead, the respiratory electron chain inhibitor such as sodium azide dramati-
cally impaired the phototaxis in S. 6803 PTX. These observations indicate that the phototaxis
is linked not to photo-phosphorylation, but to respiratory phosphorylation. When the cells
were treated with uncouplers such as CCCP or DNP, which dissipate the electrochemical
gradient of proton(Auy+) across the cytoplasmic membrane, these chemicals did not affect
phototaxis. In contrast, when cells were treated with DCCD or NBD which deprive cells
of ATP but leave Apy+ intact across the membrane, the phototactic movement was severly
reduced. These results imply that ATP production, not proton motive force, is involved in
the phototactic movement in this organism as a driving motive force. The application of specific
calcium ionophore A23187 strongly impaired positive phototaxis. Calcium fluxes should be
engaged in the sensory trans-duction of phototactic orientation. Finally, when ethionine was
supplimented to culture media, the photomovement of this organism was inhibited. This implies
that methylation/demethylation mechanism controls the process of phototaxis in 5. 6803 PTX
like chemotaxis in E. coli and Salmonella typhimurium.

Keywords : Synechocystis, phototaxis, metabolic inhibitors, sensory transduction
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