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Identification and Linkage Analysis of the Genes Expressed in Soybean Seeds
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ABSTRACT

Map-based cloning is a general method for isolating genes responsible for agriculturally
important traits. The use of cDNA markers makes the method more effective. To
identify the genes for seed traits including seed quality and quantity of seed
constituents, high quality cDNA libraries were made from developing soybean seeds.
The 5' partial sequences of 1,500 randomly selected clones were determined and the 3'
partial sequences of 233 non-redundant clones were also determined to develop locus-
specific cDNA markers by PCR. Ribosomal proteins were most highly expressed and
electron transferring proteins had a relatively high expression in the early stage of
developing seeds, while storage proteins were highly expressed in the middle stage.
Proteinase inhibitors showed relatively high expression in both stages.
Phosphoenolpyruvate carboxylase (PEPCase) and acetyl-CoA carboxylase (ACCase) were
selected as putative candidate enzymes for protein and lipid contents respectively.
Their loci were determined based on RFLP and PCR-RFLP using recombinant inbred
lines and compared with the quantitative traits loci (QTLs) for protein and lipid
contents, but there was no correspondence among the enzyme loci and the QTLs.
Further analyses are necessary to identify QTLs for protein and lipid contents by cDNA
mapping and map-based cloning. Soy Protein Research, Japan 6, 18-21, 2003.
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Fig. 1. Map position of the loci for 5 enzymes on the soybean linkage groups. Bold dotted lines and black lines
show the QTL regions for protein and lipid contents respectively.
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Fig. 2. Genetic analysis of soyPEPC7 using PCR-RFLP
(BsuR I). The polymorphic bands were shown by
an arrow. M, size marker (¢ X174/Haell);

P1, Misuzudaizu; P2, Moshidou Gong 503.

Table 1. List of the polypeptides of ACCase and
PEPCase located on the soybean linkage map

Polypeptide Source of gene Locus name
Biotin carboxylase Pea BC
Biotin carboxylase carrier protein Pea BCCP
Carboxyltransferase « subunit Pea a-CT
Phosphoenolpyruvate carboxylase Rice osPEPC
Phosphoenolpyruvate carboxylase Soybean soyPEPC7
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carboxylase level in soybean seed highly correlates
to its contents of protein and lipid. Agric Biol
Chem, 53, 885-887.
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