BhRk &S 120303

MEBRLRBEE
(EBEHRFHAEMOREEARARREBET —4N—X-BHER)

Eﬁ%‘bbﬁ'_-? s A = = = > S, 3 ME Ofr o [— S P T Q=X |
(*DX) AB 7'5:!5‘2%@’7': 73)[/2 dA—7T —wv3a ./ ﬂﬂﬂﬂf@é%*ﬁm&&kc‘:étnm}imiﬁﬁuﬁﬂ

MET—< Chemical mutation of photosynthetic systems: regulation of photosynthetic
(BRXX) Az supramolecules by /n vivo alteration of pigment structures
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Photosynthesis is an excellent sunlight-energy conversion system on earth. In photosynthetic
supramolecular systems, photosynthetic pigments such as chlorophylls and carotenoids are highly
assembled to convert light-energy to chemical energy efficiently. Regulation of photosynthetic
functions by manipulation of the metabolic pathway in photosynthetic organisms will be useful for
understanding the molecular mechanisms of photosynthesis and constructing artificial photosynthetic
devices based on highly ordered photosynthetic supramolecular structures. From these viewpoints

effects of photosynthetic |ight-harvesting antenna complexes by /7 vivo alteration of molecular
structures of photosynthetic pigments were studied. This study focused on major |ight-harvesting
antenna complexes called chlorosomes in green photosynthetic bacteria. In chlorosomes,
bacteriochlorophylls ¢, d and e which have a long—esterifying chain (farnesy) at the 17-propionate
residue, self-assemble without help of proteins and BChl self-aggregates function as capture of |ight
energy and its transfer to photosynthetic reaction centers. In this study, the esterifying chain of
bacteriochlorophyll ¢ molecules were successfully substituted by unnatural groups by pigment
biosynthesis. Supplementation of o—functionalized linear alcohols such as w—halogenated alcohols
through cultivation of a green sulfur photosynthetic bacterium Ch/orobacu/um tevidumproduced unnatural
bacteriochlorophyll ¢ esterified with the alcohols. In addition, unnatural bacteriochlorophyll ¢
biosynthesized in bacterial cells was successfully incorporated into chlorosomes. These results
suggest possible chemical manipulation of photosynthetic |ight-harvesting supramolecular systems
without usage of mutagenesis.




