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ABSTRACT

The 7S globulin (8 -conglycinin) is one of the main protein components of soybean seed and is
composed of three major subunits o, o, 8. Two mutant lines lacking all the major subunits
have been reported. The deficiency is controlled by a single recessive gene cgdef and a single
dominant gene Scg, respectively. But the cloning of these genes has not yet tried. As a first step
to isolate the responsible genes, we analyzed the map position of each gene. Two AFLP
markers were identified that co-segregated with Cgdef using the segregants obtained by selfing
of a plant heterozygous for cgdef After cloning and sequencing the two AFLP fragments, they
were converted to sequence-characterized amplified regions (SCARs). Linkage analysis of the
two AFLP-SCAR markers in F; plants derived from a cross between Moshidou Gong 503 and
the plant heterozygous for cgdef showed that these markers are tightly linked to Cgdef at a
distance 1.1 £ 0.12cM. Southern hybridization suggested that Scg is located at or near the
coding region of & subunit gene. Because transcription of each subunit gene was observed by
RT-PCR even in plants homozygous for Scg, it was estimated that Scg acted at the post-
transcriptional level. Soy Protein Research, Japan 3, 6-11, 2000.

Key words : soybean, S-conglycinin, deficient mutant, AFLP-SCAR marker,
dominant-negative allele
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Fig. 1. Genome scanning with AFLP analysis. The figure shows the amplification profiles obtained
using E-ACT/M-CTA primer pair(A) and E-ACA/M-CTT primer pair(B) for selective
amplification. The two AFLP markers are indicated with arrowheads.
Lane 1, Yumeyutaka (original variety); lanes 2-4, wild-type ; lanes 5-7, cgdef mutant.

A

10 20 30 40 50
GATGAGTCCTGAGTAACTAAGTATTCTTTGTCCTACCAAGCCACTGTTGA

60 70 80 90 100
TTCTAAACAAACCAATAAGATTTGTTGAAAGTTTGTACAATGACTAATAT

110 . 120 130 140 150
GAAATCGTCTTACAGAGGATATCTCTCAACACTTTAGTCTTTTCTCCCAA

160 170 180 190 200
GGTATACAAGGTGTTTTGGGAGCTTAGTATCGATACAAAGATTTACAGAA

210 220 230 240 250
AACTTTACAAGAAAGAATGTTTTCACGCAAGTTGATTCAAATCTTGTTTC

260 270 280 290 300
TTCAAAGCTTCTTCTATTTATAGCTTTCATCTTCAAGTATTCATTGTCTC

310 320
AATGAGTGAATTGGTACGCAGTC]

B

10 20 30 40 50
[GACTGCGTACCAATTCACAAGCAGTTCTCCTCAAATTTCAGCCAGCCTGC

60 70 80 90 100
ATCAATTAGACCTTGCAGCTTATGTTTCAGGGTCCTACAATGCTCAATGG

110 120 130 : 140 150
AATGTCCCGGAAATCCTCCATGATAAGAACATGTTGTATTCGAGTCGTAT

160 170 180 190 200
CCTCAGAAAAATGGAGGTTGAGGAACCTTAGCTGGGGTTATGGCTACCAT

210 220 230 240
TGAATTATCGAGTAGATATGGGAGCAAGTTACTCAGGACTCATC]

Fig. 2. Nucleotide sequences of the two cloned AFLP markers. The sequences of AFLP-SCAR primers are underlined.
Open boxes indicate the sequences of corresponding AFLP selective primers. (A) Nucleotide sequences of the
ACT/CTA fragment, (B) Nucleotide sequences of the ACA/CTT fragment.
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Fig. 3. AFLP analysis and amplification of the two AFLP-SCAR markers. (A) AFLP banding pattern of cv. Moshidou
Gong 503(P1) and cgdef mutant(P2). Lanes 1, 2 ; E-ACT/M-CTA primer pair : lanes 3, 4 ; E-ACA/M-CTT
primer pair. (B) AFLP-SCAR analysis of the ACT/CTA (lanes 1-6) and ACA/CTT (lanes 7-12) markers. Lanes 1,
7 ; Yumeyutaka (original variety) : lanes 2, 3, 8, 9 ; wild type : lanes 4-6, 10-12 ; cgdef mutant. Segregation of the
ACT/CTA and ACA/CTT markers are shown in (C) and (D), respectively. P1, cv. Moshidou Gong 503 ; P2, codef
mutant ; F2, F2 individuals. DNA on the lanes : (+), presence of the AFLP-SCAR marker ; (—), absence of the
AFLP-SCAR marker. The border lanes of either side of agarose gel are molecular-size markers (Hae Il digests of

¢ X174 phage).
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Fig. 4. Southern blot analysis of wild-type and Scg mutant genomic DNA using «, ¢/, 8 subunit genes as probes. B, H,
D show digestion with Bgl I, HindIl and Dra I, respectively. Lanes 1, 3, 5 ; wild type : lanes 2, 4, 6 ; Scg mutant : lane
M ; A /Hind]l size marker.
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Fig. 5. RT-PCR analysis of 7S globulin subunits. The specific primers of the ¢, & and f subunit genes were used. Lane
M, ¢ X174/Hae W size marker ; lane W, Fukuyutaka (recurrent parent); lane Q, Scg mutant.
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=y MEETEEL Tz (Fig 5). S 2 FoEE
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AUREMAE NI LR EZ L L, 30O T L=y b
BT TR SN T BRI O—EASE AL THRFE L
T, Seg L WVIHIRNBEFEEAZLEEZLND. D
¥ 1 posttranscriptional gene silencing T 5 Z & 73 F 42
END. cgdef 22T OFEHEEETIERT-PCR IZ
EoTHNY PO BENTHEGRTIEECELS D
DTH5.
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KRS 797 O a, o, B *EEHIIRESELLEEET codef LBMRIET Scg % FHET

L7292, HEEESFHB EDOE % T L7

AFLP AT DR, Codef & 1.1 = 012 cM D FEBEIZ D
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Bebb0THY, BETORBRGNHEZBITTL-0OD0FN-FHMTH 5.
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