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Several Boraginaceae plants produce biologically active red naphthoquinone
pigments, derivatives of the enantiomers shikonin and alkannin, which vary in acyl groups on their
side chains. Compositions of shikonin/alkannin derivatives vary in plant species, but the mechanisms

generating the diversity of shikonin/alkannin derivatives are largely unknown. This study
identified and characterized two BAHD acyltransferases, shikonin O-acyltransferase (LeSAT1) and
alkannin O-acyltransferase (LeAAT1), from Lithospermum erythrorhizon, a medicinal plant in the

family Boraginaceae used in East Asia.
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