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ABSTRACT

The contents of a'- and a-subunit of soybean 3 -conglycinin are controlled by
one major QTL, gProl, on linkage group (LG) I, which was detected using the
recombinant inbred lines derived from the cross between two varieties, Peking and
Tamahomare (PT-RILs). We first investigated the accumulation pattern of
3 -conglycinin subunits in Peking and Tamahomare during the seed ripening stage;
consequently, in both varieties, a'- and a-subunit showed similar accumulation
patterns, and the contents of them were both maximum at the 60% ripening stage.
This suggested the high possibility that gProl regulates the contents of these two
subunits at the expression level. The a-subunit content of a heterozygous RIL for
gProl was similar to that of Tamahomare; hence, Tamahomare-type allele at gProl
was considered to be dominant to Peking-type allele. The candidate region of gProl
was narrowed down within the 6.8 cM on LG |. Two a-subunit coding genes, CG-2
and CG-3, were included within the candidate region, and sequence analysis of these
genes disclosed the 6.0 kb deletion including CG-3 in Peking. The RILs harboring
CG-3 all showed high a-subunit contents, whereas those without it all sowed low
o -subunit contents. These results indicate that gProl is CG-3 gene, and its Peking-
type allele is not capable of producing o -subunit due to the lack of CG-3. Soy Protein
Research, Japan 12, 27-32, 2009.
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. 1. Developmental changes in B -conglycinin
subunit contents in soybean seed. (a) Seeds
were collected from immature pods and
classified by weight (see Materials and
methods). Degree of maturity was determined
by relative seed weight to mature seed.
(b and c) The content of each subunit in
young soybean seeds was measured at each
developmental stage and represented by the
relative ratio to the maximum content of each
subunit.
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Table 1. Sequences of the six oligonucleotides
used as forward or reverse primers for
the fine mapping of gProl and the seven
oligonucleotides for sequencing CG-2 and
CG-3 genes
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gProl0000000DODOODODNWilliams 820
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Primer Sequence (5' to 3 Osatte500 00000 O000Satte710 0000000
s f;rGtChe fine magg'”qcf’f CIPGf 0l SSRO 0 0 0 0 s127_200 127 2908127 74000 0 O
5127 20 forward GCATATTTACCAACTTAGAT
$127 20 reverse GTATCTAGTCGCACTCTTTA 00 Table 1IPCROD OO0 00D OO92000
$127 29 forward ACAAAAACTGACTTAAAAGA btuooooobootesduooossuon
s127 29 reverse ATTTACAAATTATGGTATTGA 000006000000000000000000
5127 74 forward TAAATGAAAAGGAGAGAATA 00000000 00s127 200 0580 0 s127_ 290 00
s127_74 reverse ATAGTAATACGAGGTGATGA 4640 0s127 7400540 0000000000000
for the sequencing of CG-2 and CG-3 000CG-20CG30000000000000000
1 GTGAGCCAACCTCGATAAGC _
5 CEOTCTTTCATCOAGAGGAG 0000000000000 0000Fig 2al Table
3 AATATAGGGAGCTCTTCTTCTACCACACTT 1mce2000000000PekingD0000O000
4 TATATTACAAGAGTTAGCCTGTCAGACTCC 000000000000000000000000
5 AGGCTGAGCATCCACAAAGT O0000O0O0DOPCRODODMm40O0OOO0 40015
6 GACCCAGGGAATGCAAGCTC 00D 0000003008800 00003000000
7 GATGCCGATGGCGATAACAA
a 1 ce2 3 6 cG-3
Williams 82 ——-—-—-—-—-—I-—-—-—--————
ceo 5 ‘?‘: Deletion (6.0 kb) __-----"" 7 "2
Peking ——— —— booonTT
1 kb ladder 1 kb ladder
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C
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Fig. 2. Structure of CG-2 and CG-3 genes in Williams 82 and Peking and primer sites used in this study (a), and
PCR analysis for the existence of CG-3 gene (b and c). (&) The bold bars represent the exons of CG-2
and CG-3 genes, and arrows 1 to 7 indicate the primer sites designed for the sequencing of CG-2 and
CG-3 in Peking and Tamahomare (see Table 1). The 6.0 kb region including CG-3 was deleted in Peking.
(b and c) a primer set of 3 and 4 was used as a negative marker for detecting the deletion of CG-3 (b),
and a primer set of 6 and 7 was used as a positive marker for detecteing the existence of CG-3 (c).
Abbrebiations: P, Peking; T, Tamahomare; W, Williams 82; 33, PT33; 46, PT46; 51, PT51; 82, PT82; 25,

PT25; 72, PT72.
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Table 2. Genomic variation in the chromosomal regions between Satt650 and Satt671 in the RILs derived from
the cross between Peking and Tamahomare planted in Kyoto

Genotype at the SSR marker® a subunit Estimated

SSR marker Satt650  s127_20 s127_29  s127_74  Satt671 contnt (%)° genotype at
Map distance (cM)* 56.9 60.0 61.1 63.7 64.4 qProl1°
Peking-type RILs® P P P P P 121 P
Tamahomare-type RILs® T T T T T 1.98 T
PTB Ho Ho Ho Ho Ho T
PT46 T P P P P 1.36 P
PT51 T P P P P 116 P
PT82 T P P P P 116 P
PT25 H H T P P 191 T
PT72 T T T T P 2.12 T

*The map distance from the top of LG I to the SSR markers calculated by adding new markers

°P, Peking-type; T, Tamahomare-type; H, heterozygous

‘The mean a subunit contents of Peking and Tamahomare-type RILs planted in Kyoto
Genotype at gProl estimated from the phenotypic data
*The RILs that harbor Peking and Tamahomare-type alleles between Satt650 and Satt671, respectively
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