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In the biosynthesis of the pharmaceutically important plant polyketides, cyclization reactions are
one of the factors that generate its structural diversity. Therefore, if we control the cyclization
reaction, we can increase the diversity of the polyketides. We have reported that olivetolic acid
cyclase (0AC) from Cannavis sativa belongs to the DABB family widely presented in plants and
microorganisms, and that the enzyme employs Tyr78 and His72 as the catalytic residues. Our crystal
sturucture analysis has also revealed that His5 and Tyr27 form a hydrogen bond network with the
catalytic residues and participate in the spatial retention of the catalyst residues. In this study,
we searched for sequences registered in the DNA databank based on the four amino acids as a motif.

As a result, we found that, despite the highly conservation of the four amino acids in funcitonally
unidentified AtHS1, POP-3, and POP-1|ike proteins from plants, amino acids involved in the substrate
recognition in OAC were subsituted with other amino acids in these proteins. These obsevations
suggested that these proteins are polyketide cyclases that show substrate specificity different
from OAC. Therefore, we obtained synthetic genes of AtHS1 and Cajanus cajan POP-3 (CcPOP-3), and
analyzed the enzyme reaction products of heterologously expressed and purified AtHS1 and POP-3.
Linear acyl-j -polyketide CoAs of the enzyme substrates were prepared by reacting aliphatic CoA
or aromatic CoA with malony|-CoA to octaketide synthetase (0KS), the type III polyketide synthase
from A/oe arborescens. The LC-MS analyses revealed that CcPOP-3 produces a traice amount of an
unknown compound, when linear B -polyketide CoA with cinnamic acid was utilized as a substrate

Further structure elucidation of the unknown compound is underway. On the other hand, we found that
OAC has an ability to generate a novel aloeson analog, when pentyl-/ -heptanoyl CoA was utilzed
as a substrate. Aloeson is an anti—inflammatory compound produced by A arborescens etc.
Therefore, it is greatly expected that the novel aloeson analog generated by OAC shows
anti—-inflammatory activity




