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Improvement of Methionine Content in Soybean
through Metabolic Regulation
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ABSTRACT

To increase the methionine content, we introduced Arabidopsis CgS gene under
control of the glycinin promoter to soybean and azuki bean. Several independent
transgenic plants from both crops were recovered and the integration of the
transgenes confirmed. The transgenic seeds of soybean and azuki bean accumulate
up to 70-fold more free methionine than non-transgenic plants. Soy Protein Research,

Japan 9, 13-16, 2006.
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Fig. 1. Biosynthetic pathway leading to synthesis of
methionine from aspartate. Abbreviations. AK,
Aspartete kinase; OPH, O-phosphohomoserine;
CgS, Cystathionine y-synthase; TS, threonine
synthase; CbL cystathionine j3-lyase.
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HPT |[Tnos| p11s >1 Cgs SGFP [Tnos|-
HPT |[Tos] p11s >1 Cgs (mto1-1) SGFP [Tnos]-
HPT |[Tnos] pass >1 Cgs SGFP [Tnos]-
HPT |[Tnos] pass >1 Cgs (mt01-1) SGFP [Tnos]-

Fig. 2. Schematic representation of constructs
generated in the present study. HPT,
hygromycin phosphotransferase; p35S,
CaMV35S promoter; Tnos, nopaline terninator;
pllS, glycinin promoter; CGS, cystathionine-
gamma-synthase; CGS (mtol-1), cystathionine-
gamma-synthase with the mtol-1 mutation;
sGFP, modified GFP for plant use.
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Fig. 3. Genomic Southern analysis of representative transgenic plants of soybean and azuki bean. Left, 10 xg Hind
I digested genomic DNA, isolated from transgenic soybean Jack cultivar; lanes 1, 2, 3, 5, 8, 9, 10 and 11
and Misozudaizu; lanes 6 and 7, blotted to nylon membrane and probed with the CgS probe. Right, The
corresponding Southern blot analysis of transgenic T2 progenies of azuki bean using HPT as a probe. Lanes
12-15, transgenic lines; WT, control (non-transformed) plants; M, DNA size markers.
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Fig. 4. Western analysis of individual seeds Western blot analysis showing the accumulation of the CgS protein in
the Agrobacterium-mediated transgenic soybean (Left) and azuki bean (Right). Each lane was loaded with
100 g (soybean) and 45 g (azuki bean) of total extractable protein from an individual mature dry seed from
two independent transgenic plants. Extracts from wild type seeds and two ug of total extractable seed
protein of Arabidopsis mtol mutant (At) were used as controls.
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Fig. 5. Soluble amino acids (Met, cystathionine and Thr) contents in dry seeds of non-transformed (WT),
transgenic soybean misozudaizu cultivar (A) and azuki bean (B) containing a wild CgS or mutant mtol CgS
were analyzed. Seeds from two and three independent transgenic plants were used for analysis.
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