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Elucidation of Substrate Specificity and Mechanism for BciC Enzymatic Reactions in the
Biosynthetic Pathway of Self-Aggregative Bacteriochlorophylls in Light-Harvesting Antenna
Systems
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ABSTRACT : Green photosynthetic bacteria, one of chlorophotosynthetic species, have the largest and

most efficient light-harvesting antenna systems (chlorosomes). The core part of chlorosomes comprises

special bacteriochlorophyll-c/d/e pigments, which self-aggregate to form large oligomers. In the

biosynthetic pathway of these pigments, a BciC enzyme catalyzes the removal of C132-methoxycarbonyl

group of chlorophyllide-a. The substrate specificities of in vitro BciC enzymatic reactions for the central

metal and C132-alkoxycarbonyl group, and the reaction mechanism were elucidated in the molecular level.

The BciC would bind to the central metal to form the stereospecific complex. Additionally, the cavity in the

active site of the BciC was predicted to be smaller than molecular size of zinc chlorophyll derivative bearing

a propyl-esterifying group. Most importantly, the BciC would catalyze two-step reaction via hydrolysis by

E85/D180 and decarboxylation by H137.
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