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5ƲHPT=g[ƚƘ¡;2"%R>M ESTV
wQcwL;Ĕŗ�Ʋ50Ư�z&µxí;ł� 3�&�źƘ¡ưPT1, PT2, PT3Ʊ;ƕó����
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PT6' SfN8DT"'¢&DswX%Ö� �7�R>M!'Ƒ©&Ɠň!>P`pe[>X;Á
Ƌ%�7bsZrÁƍŇƙŖ�İ�ƲÇĖ$ęū;ö�4�%$��"ïÐ�87�=DNbQ

w&ĕƐ;Ġ17Qu]DƋĕƐ%Ű·�ö�8Ʋ�æ³Ƙ¡&ĞƎ3ÅĵÓ�%46ă5
%

���� 
  

 
   

1<4:�

ƧĈ�Ê 2009ƳfiņjVrēĩ&G[hîÂ"\>AqPwL;£Ĳ��Éħĩİ´ñƖ�
Í&µÐƳ`<rfJ=Ʋ45: 881-886. 

šƗĽxvăĿĄŧ� 2006. `pe[>XƲ>P`pe[>XƳ×ċvƟƉÙưŢƱÉħĩ©Ï
ưēĩŢƱƳpp. 387-398.=>_wJw�ĨƗƳč�. 

Akashi, T., Sawada, Y., Shimada, N., Sakurai, N., Aoki, T. & Ayabe, S. 2003. cDNA cloning and 
biochemical characterization of S-adenosyl-L-methionine: 2,7,4'-trihydroxyisoflavanone 
4'-O-methyltransferase, a critical enzyme of the legume isoflavonoid phytoalexin pathway. Plant Cell 

Physiol. 44: 103-112. 
Akashi, T., Aoki, T. & Ayabe, S. 2005a. Molecular and biochemical characterization of 

¼ 6�  ēĩ&bsZrÁƍŇƙŖ& ÍŔŞĘ�ŔŞĘ'ClastalW;Ĳ�Əƥŝ´Ģ!�ñ��� 



 T. Akashi - 6  

2-hydroxyisoflavanone dehydratase. Involvement of carboxylesterase-like proteins in leguminous 
isoflavone biosynthesis. Plant Physiol. 137: 882-891. 

Akashi, T., Ishizaki, M., Aoki, T. & Ayabe, S. 2005b. Isoflavonoid production by adventitious root 
cultures of Irs germanica (Iridaceae). Plant Biotechnol. 22: 207-215. 

Akashi, T., Sasaki, K., Aoki, T., Ayabe, S. & Yazaki, K. 2009. Molecular cloning and characterization of a 
cDNA for pterocarpan 4-dimethylallyltransferase catalyzing the key prenylation step in the biosynthesis 
of glyceollin, a soybean phytoalexin, Plant Physiol. 149: 683-693. 

Ayabe, S. & Akashi, T. 2006. Cytochrome P450s in flavonoid metabolism. Phytochem. Rev. 5(2-3): 
271-282. 

Ayabe, S., Uchiyama, S., Aoki, T. & Akashi, T. 2010 Plant Phenolics: Phenylpropanoids. In Lew Mander 
and Hung-Wen (Ben) Liu (eds) Comprehensive Natural Products II: Chemistry and Biology, Volume 
1: Natural Products Structural Diversity-I Secondary Metabolites: Organization and Biosynthesis. pp. 
929-976, Elsevier. 

Dewick, P.M. 1993. Isoflavonoids. In: JB Harborne, (ed.) The Flavonoids. Advances in Research since 
1986. pp. 117–238. Chapman and Hall, London.  

Hashim, M.F., Hakamatsuka, T., Ebizuka, Y. & Sankawa, U. 1990. Reaction mechanism of oxidative 
rearrangement of flavanone in isoflavone biosynthesis. FEBS Lett. 271:219–222. 

Mackova, Z., Koblovska, R. & Lapcik, O. 2006. Distribution of isoflavonoids in non-leguminous taxa – an 
update. Phytochemistry 67: 849– 855. 

Reynaud, J., Guilet, D., Terreux, R., Lussignol, M. & Walchshofer, N. 2005. Isoflavonoids in 
non-leguminous families: an update. Nat. Prod. Rep. 22: 504–515. 

Sasaki, K., Mito, K., Ohara, K., Yamamoto, H. & Yazaki, K. 2008. Cloning and characterization of 
naringenin 8-prenyltransferase, a flavonoid-specific prenyltransferase of Sophora flavescens. Plant 

Physiol. 146: 1075–1084. 
Sawada, Y., Kinoshita, K., Akashi, T., Aoki, T. & Ayabe, S. 2002. Key amino acid residues required for 

aryl migration catalyzed by the cytochrome P450 2-hydroxyisoflavanone synthase. Plant J. 31: 
555–564. 

Sawada, Y. & Ayabe, S. 2005. Multiple mutagenesis of P450 isoflavonoid synthase reveals a key 
active-site residue. Biochem. Biophys. Res. Commun. 330: 907–913. 

Shimada, N., Sato, S., Akashi, T., Nakamura, Y., Tabata, S., Ayabe S. & Aoki, T.  2007. Genome-wide 
analyses of the structural gene families involved in the legume-specific 5-deoxyisoflavonoid 
biosynthesis of Lotus japonicus. DNA Res. 14: 25-36. 

 


