BT s), HEEse] SEHXVI): 2005, 10,

Molecular cloning, expression, and characterization of a
flavonoid glycosyltransferase from Arabidopsis thaliana

Kim Jenog Ho, Kim Bong Gyu, Ahn Joong-Hoon
Bio/Molecular Informatics Center, Department of Molecular Biotechnology,
KonKuk University, Seoul
TEL: +82-2-450-3764, FAX: +82-2-3437-6106

Abstract

Flavonoids are phytochemicals that owe their structural diversity to mod-
ifications such as methylation, hydroxylation, and glycosylation. The glycosylation
of flavonoids affects solubility, stability and bioavailability and is mediated by the
glycosyltransferase (GT) family 1. A GT from Arabidopsis thaliana (AtGT-1) was
cloned based on the homology with flavonoid GTs from other plants and classified
as UGT73B2 based on the UDP-glycosyltransferase annotation system. The recombi-
nant AtGT-1 protein expressed in E. coli was tested for activity on several sub-
strates including apingenin, cyanidin, eridodictyol, isorhamnetin, kaempferol, luteo-
lin, naringenin, and quercetin. Flavonols were better substrates for AtGT-1 than
flavones or flavanones, and flavanones were better than flavones. Glycosylation of
substrates preferentially occurred on the 3-hydroxyl group but the 7-hydroxyl
group was glycosylated when the 3-hydroxy group was not available. The struc-
tures of kaempferol and naringenin reaction products were determined to be 3-gly-
cosylated kaempferol and 7-glycosylated naringenin, respectively. Kaempferol was
the most effective substrate tested. Based on HPLC, LC/MS and NMR analysis of
reaction products, along with the known flavonoid contents of Arabidopsis, AtGT-1

encodes a kaempferol 3-O-UDP glucose transferase.
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