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Artemisia is a large, diverse genus of plants with more than 250 species, and is known to
produce a variety of terpenoids. Artemisinin, a sesquiterpene lacton, is a new and highly
effective anti—malarial drug produced by A. annua. A. annua is currently the only source of
artemisinin, therefore, extensive chemical and molecular genetic studies focused on
sesquiterpenoid biosynthesis have been performed on this species. Two enzymes 1)
amorpha—4, 11-diene synthase (ADS), catalyzing the first committed step in artemisinin
biosynthesis, and 2) the CYP71AV1, a P450 monooxygenase oxidizing amorpha—4, 11-diene at C-12
to generate artemisinic acid via artemisinic alchol and artemisinic aldehyde, have recently
been identified

We revealed that CYP71AV1 homologs (with more than 94% amino acid sequence identity with
CYP71AV1) were expressed in A. afra and A. absinthium, in spite of the absence of artemisinic
acid and amorpha—4, 11-diene in these artemisinin non-producers. For functional analysis of
CYP71AV1 homologs, cDNAs encoding ADS and each CYP71AV1 homolog were coexpressed in yeast, and
ethyl acetate extracts of yeast cultures were analyzed by GC-MS. Putative amorpha—4, 11-diene
derivative, with retention time different from artemisinic alchol (C-12), was detected from
yeast expressing ADS and each CYP71AV1 homolog, indicating that these homologs also accept
amorpha—4, 11-diene as substrate, but show distinct regiospecificity.

We also obtained CVP7IAVI homologs from eight additional Artemisia species by genomic PCR.
Alignment of the deduced amino acid sequences of CYP71AV1 homologs successfully identified 23
amino acid residues potentially determining regiospecificity of these enzymes.




