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Construction of a molecular linkage map in soybean
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Objectives

A molecular linkage map covering a large region of the genome with informative DNA markers is very
useful for effective and efficient plant selection in breeding programs. It is also essential for identifying and
isolating the genes responsible for various quantitative traits. Recently, some soybean linkage maps have been
developed with restriction fragment length polymorphism (RFLP) markers based on soybean genomic DNA, and
simple sequence repeat (SSR) markers. DNA markers based on polymerase chain reaction (PCR), such as SSR
markers, are suitable for the rapid selection of plants in breeding programs. However, DNA markers derived
from expressed genes are important for the identification of gene-rich regions as well as quantitative trait loci
(QTLs). In addition, since DNA sequences that code for genes are conserved among many plant families, this
kind of marker can also be used in other species. Therefore, we constructed a molecular linkage map of soybean
by using complementary DNA (cDNA) markers derived from expressed genes in addition to DNA markers based
on PCR.

Results

The soybean (Glycine max) varieties Misuzudaizu and Moshidou Gong 503 were crossed to develop a
segregated population of 190 F, plants. Based on this population, linkages were calculated among RFLP markers
derived from cDNA and genomic DNA, SSR markers, amplified fragment length polymorphism (AFLP) markers,
random amplified polymorphic DNA (RAPD) markers, and qualitative trait loci.

A portion of the constructed soybean molecular linkage map is shown in Fig. 1. This molecular linkage map
has 724 markers, including 412 RFLP markers (223 cDNA and 189 genomic DNA), 106 SSR markers, 218 AFLP
markers, and one RAPD marker. These markers contain 472 DNA markers developed originally (unpublished
data for AFLP markers). This map is the first soybean linkage map having a large number of cDNA markers.

This linkage map also consists of 20 major linkage groups that may correspond to the 20 pairs of soybean
chromosomes. The total length of the linkage groups is 3,221 cM of the soybean genome according to the
Kosambi function, indicating that this map covers the soybean genome almost completely. This linkage map may
thus be used for various aspects of soybean genetic study and breeding.

This study was conducted at Chiba University under partial support from the JIRCAS research project

entitled “Comprehensive studies on soybean improvement, production and utilization in South America”.
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Fig. 1. Soybean molecular linkage map of linkage group 5. Distances according
to the Kosambi function and markers are shown on the left and right of the

. war bar, respectively. The total length of this linkage group is shown on the

': -- _ A bottom. Color separation indicates marker type (i.e. black, RFLP markers

- :E = ::1"- derived from genomic DNA; blue, RFLP markers derived from cDNA;
L ol green, SSR markers; red, AFLP markers; and purple, RAPD markers).
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