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Study on Hydroxylase Involved in Biosynthesis of Group-A Saponin for the
Breeding of Low Unpleasant Taste Soybean Variety
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ABSTRACT

In the soybean seed, group-A and -DDMP saponins exist as intact saponins. Group-A
saponin is the main cause substance for the unpleasant taste in a soybean. On the
other hand, group-DDMP saponin has various pharmacodynamic properties.
Therefore, it is expected that the elucidation and characterization of the enzymes
which catalyze biosynthetic reactions of saponins will be useful to the breeding of the
value-added soybean variety in the future. This research was aimed at cDNA cloning
of hydroxylases, which are the key enzymes of group-A saponin biosynthesis. From
the content of group-A saponin and the activities of gurucuronosyltransferase and
hydroxylases involved in group-A saponin biosyntheses in soybean seeds during
development, it has been understood that biosyntheses of soyasapogenol A, which is
an aglycon of group-A saponin, are most actively done at the R6 stage. When RT-PCR
was done by using degenerate primers for single-stranded cDNA made from soybean
seed hypocotyls at the R6 stage, some PCR products were obtained. Sequence
analysis will be done for these PCR products . Homology with the known CYPs based
on sequence information will be examined for the obtained sequence, the transcript
characteristics will be compared by the northern analysis, and the hydoroxylase
involved only in group-A saponin biosyntheses will be specified. Soy Protein Research,
Japan 9, 17-23, 2006.
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Fig. 1. Proposed pathway of saponin biosynthesis in soybean. The reactions catalyzed with hydroxylase and
glucuronosyltransferase are shown with open and closed solid arrows, respectevely.
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Fig. 2. Saponin contents in soybean seed during
development stage. Closed bar, soybean
saponin Ab; open bar, soybean saponin Bb.
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Fig. 3. Glucuronosyltransferase activity in soybean seed during development stage.
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Fig. 4. Hydroxylase activity in soybean seed during development stage. Closed bar enzyme activity was measured
by the amount of formation of SB3G. Open bar, enzyme activity was measured by the amount of formation

of SA3G.
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CYP71A10 379 PLLIAR-------— ETSSSVKLRGYDIPAKIMVFINAWAIQRDPELWDDPEEFIPERF 428
CYP73 373 PLLVPH------- MNLHDAKLGGYDIPAESKILVNAWWLAN 423
CYP93C1 370 PV-VKR----—-- KCTEECEINGYVIPEGALILFNVWQVGR 419
CYP97B2 418 PLLIRRSLKSDVLPGGHKGEKDGYAIPAGTDVFISVYNLHRSPYFWDRPDDFEPERF 477
B1
CYP719 409 ——-————--—- E----GETGTAYNKA--MEQSFLPFSAGMRICAGMDLGKLQFAFALANLYV 452
CYP71A10 429 -————-—-—————————— ETSQVDLNG--QDFQLIPFGIGRRGCPAMSFGLASTEYVLANLL 470
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Fig. 5. Primer positions in CYPs for the amplification of CYP ¢cDNA common fragments. Boxes indicate the
conserved regions of eukarotic CYPs; these are helix-K region, aromatic resion, and hem-binding region.
The arrows above the sequences indicate degenerated primer paire (F1 and R1, F2 and R2) for the
amplification of CYP ¢cDNA fragments. CYP719 (AB026122); CYP71A10 (AF022157); CYP73 (X92437);

CYP93C1 (AF022462); CYP97B2 (AF022457)
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Fig. 6. PCR product of nested PCR for soybean CYPs. A, Agarose gel electrophoresis pattern of nested PCR
product. B, Amino acid sequence of PCR product (300 bp), Dots indicate amino acids in herix-K region.
Asterisks indicate amino acids in hem-binding region.
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