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Poplar contains various flavonoids including naringenin, kaempferol, myricetin, apigenin, luteolin,
rhamnetin, and quercetin. These flavonoids are synthesized from naringenin with various enzymes.
However, none of genes from poplar involved in flavonoid biosynthesis have been biochemically
characterized. We cloned PFNS I-I1 from Populus deltoids by RT-PCR method. The open reading
frame of PFNS I-1 consisted of 1,017-bp and it showed high similarity with other FNS genes. The
purified recombinant PFNS I-1, expressed in Escherichia coli, catalyzed the reaction from fla-
vanone (naringenin) to flavone (apigenin). The reaction of PFNS I-1 was enhanced by cofactors
such as oxoglutarate, Fe’", ascorbate and catalase. Thus, it is concluded that PFNS I-1 encodes a

flavone synthase 1.
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Fig. 1. Alignment of the 2-oxoglutaric acid-Fe"? dependent dioxygenase from several plants. The sequences listed here correspond to P1, PFNS
I-1; P2, 20G-Fe(ll) oxygenase from Arabidopsis thaliana (GenBank Number, NP_197841.1); P3, 20G-Fe(ll) oxygenase from Vitis vinifera
(GenBank Number, CAO46190.1); P4, 20G-Fe(ll) oxygenase from Oryza sativa (GenBank Number, NP_001048799). Note that Fe* binding sites
are indicated as ‘ and oxoglutarate binding sites are indicated as . Black box represents conserved 20G-Fe(ll) oxygenase domain.
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Fig. 2. Expression and purification of the recombinant PFNS I-1.
M, Molecular marker; C, E. coli lysate before induction; I, E. coli
lysate after induction; P, purified recombinant PFNS I-1.
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Fig. 3. HPLC and MS analysis of naringenin reaction product with PFNS I-1. A, authentic apigenin (S1); B, authentic naringenin (S2); C,
reaction product of 2S-naringenin with PFNS I-1 (P1); D, MS analysis of authentic apigenin (S1) and reaction product (P1). E : UV-spectra of
authentic naringenin (S2), authentic apigenin (S1) and reaction product (P1).
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