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Application of energy conversion apparatus consisting of photosystem I complex
fused with tailor-made peptide tag

Takahashi, Yuichiro
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We have developed a chloroplast battery cell which consists of
photosynthetic proteins bound to an electrode and produces electricity under illumination. Peptide
tags (Au-tags), which have an affinity to gold electrodes, have been screened by the bio-panning
method using T7 bacteriophage. We genetically fused the resulting tags to one of the photosystem I
(PSI% reaction center proteins and expressed it in the chloroplast of the green alga Chlamydomonas
reinhardtii. The PSI complex containing an Ag-tag was purified and was bound to the electrode,
resulting in the chloroplast battery cell. We measured electricity of the chloroplast battery cells
with wild-type and Au-tag fused PSI complexes in the presence of artificial electron donors under
illumination. It was found that only the chloroplast battery cell of Au-tagged PSI complex exhibited

electricity. In conclusion, our strategy to use affinity peptide tag to bind PSI complex on the
electrode is effective and useful.
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