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Biochemical Characterization of High Lutein Trait of Wild Soybean
(Glycine soja Sieb. et Zuce.) and Expression Analysis of Gene Encoding Enzymes
Involved in Lutein Biosynthesis for the Breeding of Lutein Rich Soybean
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ABSTRACT

Soybean seeds contain low levels of lutein which is beneficial to human health. We
characterized the carotenoid composition of wild soybean seed with high lutein. The
peaks of xanthophylls such as neoxanthin, violaxanthin and antheraxanthin in addition to
the major peak of lutein were separated by high performance liquid chromatography
(HPLC). These xanthophylls were mainly originated from the cotyledon of the seed.
These xanthophylls identified were positively correlated with the lutein content in the
progeny populations derived from the interspecific crosses between soybean and wild
soybean, suggesting that the high lutein traits of wild soybean strains might be implicated
in the biosynthesis and/or accumulation of xanthophylls during the seed filling.
Expression of genes encoding enzymes involved in lutein and the other xanthophylls
biosynthesis was analyzed by quantitative RT-PCR. There existed no difference between
the expression levels of xanthophylls biosynthetic genes in RIL with high lutein and RIL
with low lutein during the seed development. Whereas, the difference between the
reduction of lutein in RIL with high lutein and RIL with low lutein during the seed
development was observed. These results suggested that the high lutein trait of the wild
soybean strains might be related in the catabolism of lutein and xanthophylls during the
seed development. Further studies are in progress for characterization of the genetic
mechanism that regulates the lutein content in wild soybean seeds for the breeding of
lutein rich soybean. Soy Protein Research, Japan 11, 44-50, 2008.
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Fig. 1. HPLC chromatograms of carotenoids in soybean and wild soybean seeds. Peaks 1, 2, 3,4, 5,6, 7 and 8
correspond to neoxanthin, violaxanthin, antheraxanthin, lutein, internal standard, chlorophyll b,

chlorophyll a and j3-carotene, respectively.
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Table 1. Correlation coefficients among the carotenoids
analyzed in a total of 124 F; seeds

Neoxanthin ~ Violaxanthin ~ Antheraxanthin

Lutein 0.758** 0.741* 0.607**
Neoxanthin 0.667** 0.502**
Violaxanthin 0.673**

** significant at 1% level

|

R

Fs plants (F1o seeds) of RIL
(TK780XB01167)

Fig. 2. HPLC chromatograms of carotenoids in the cotyledon of the seeds of Fy and RIL. Peaks 1, 2, 3, 4, 5, 6, 7 and
8 correspond to neoxanthin, violaxanthin, antheraxanthin, lutein, internal standard, chlorophyll b,

chlorophyll a and -carotene, respectively.
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Fig. 3. Carotenoid biosynthetic pathway in higher plant.

indicated in bold.
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Fig. 4. Expression of xanthophyll biosynthetic genes in the RIL123 with low lutein and RIL103 with high lutein.
Relative expression levels of xanthophyll biosynthetic genes was determined by normalizing the PCR
threshold cycle number of each with that of the Actin reference gene. The data shown presented the mean

and SD obtained from three replications.
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Fig. 5. Lutein level in developing seeds of TK780,
B01167 and RILs. The data shown represent the
mean and SD obtained from three replications.
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