SEHFE - EARZES - EBHEEL - EEHMNE - Sk
HEP T —< : SHEBMENC X BNA T I AT 1 7 ABERERH 7

17T EEWMRT—
17-3-29 : &K FR 11 ZH WS ATP EEA T /INA A DREH

ABSTRACT

Adenosine 5 -triphosphate (ATP) is the substance known in biochemistry as the “energy currency”
of living organisms. The final target of our research is to construct the device that can produce ATP by
using photosystem II and ATP synthase that are proteins that exist in photosynthetic organ of plant.
Photosystem II is a multisubunit protein complex and has the active site termed the oxygen-evolving
complex (OEC), which decompose water. In order to construct the device, the orientation control of
the protein complex is a critical factor because of the OEC resides only in one-side of the protein
complex.

In 2005, we focused attention on photosystem 1l and investigated the adsorption and membrane
potential properties of it on some lipid surfaces. Adsorption properties show that the activity of the
protein complex in the chloroform phase did not depressed strongly, while in the chloroform phase
containing lipids and intact lipids phase the activity of the protein complex strongly depressed. From
the measurement of the membrane potential in the lipid membrane containing the protein complex, it
turned out that the change of membrane potential of the lipid membrane in which lipids were tightly
packed was larger than that of the lipid membrane in which lipids were loosely packed. These results
show that the protein complex tends to adsorb in the “hydrophilic” lipid surface than the
“hydrophobic” one; in other words, adsorption of the protein complex into lipid membrane can be
controlled asymmetric.
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Effect of lipid composition on membrane potential.
Each lipid composition is as follows: (a) PC:Chol
= 1:1, (b) PC:Chol = 1:0.5, (c) PC:DOPC = 1:0.5
and (d) PC:DOPC = 1:1



