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Abstract ; Seedcoat mottling would be induced in soybean when infected by soybean mosaic virus, which could be greatly de-

crease the economic value. Seedcoat mottling of soybean was due to the abnormal accumulation of flavonoid. And anthocyanin

belongs to flavonoid was a kind of major secondary metabolites. Sixteen genes of key enzyme in anthocyanin synthesis, inclu-

ding PAL, chalcone synthase (9 members of CHS family) , F3H, CHI, DFR, and 4CL, were mapped on the soybean linkage

groups, based on the soybean genome sequence and marker information, and their gene structures were analyzed. The results

showed that 16 genes were mapped on ten linkage groups, including A1, A2, Bl, B2, Dla, D1b, D2, I, K, and O, and

the flank markers of the gene on the linkage groups were obtained. Furthermore, the sequence information between ¢cDNA and

gDNA was compared, the number of exon was from 1 to 7, and the number of intron was from 0 to 6. Among them, PAL,

DFR2, and GmCHS7 were all single-extron gene, but there were one intron in 4CL, CHI, F3H, GmCHSI, GmCHS5, and
GmCHS8, two introns in DFR1, GmCHS2, GmCHS3, and GmCHS6, three introns in GmCHS4 and GmCHS9, and six in-

trons in GmIRCHS. The corresponding markers obtained from the mapping were available for molecular assisted selection,

while the structure information could be better used in gene function analysis.
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Table 1 Information of the key genes in anthocyanin synthesis of soybean
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Name Accession No. Function Reference

PAL Q220305 AL L2 7 42 R 0 A A A 1A e R Wang et al. Unpublished (2009)

4CL FJ770469 AL ST B R B TR R (FOR) Tranta et al. Unpublished (2009)

CHI FJ770472 AL A I 20 TR TE 1 2 4 i) Tranta et al. Unpublished (2009)

F3H AY595420 AL 4,5 ,7- = 8 55 8 BE B A= i — 4 o T B Ralston et al. ['2) (2005)

DFRI1 AF167556 Unknown Tang et al. Unpublished (1999)

DFR2 EF187612 Unknown Xu et al. 137 (2010)
GmCHS1 X54644 Unknown Akada et al. [ (1991)
GmCHS2 X65636 Unknown Akada et al. 17 (1993)
GmCHS3 X53958 Unknown Akada et al. 17 (1990)
GmCHS4 X52097 Unknown Akada et al. 177 (1990)
GmCHS5 107647 Unknown Akada et al. Unpublished (1999)
GmCHS6 103352 Unknown Akada et al. 1" (1994)
GmCHS7 M98871 Unknown Akada et al. 11 (1993)
GmCHS8 AY237728 Unknown Akada et al. Unpublished (2003)
GmCHS9 EF623853 Unknown Tuteja et al. "2 (2008)
GmIRCHS AB480070 V5 S 25 SR I A T L PR 1 9 R RNA JT % Kasai et al. (27 (2009)
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Table 2 Physical mapping result of the key genes in anthocyanin synthesis of soybean
2R e Fk A T IE X Bt Hk [A] 40 DG fic X B EfH - ¥ G g R
Name Length/bp Gene matched sequence Genome matched sequence E-value Identity/ %
PAL 2284 1-2284 5311320-5307097 0 99.7
4CL 1697 1-1697 54978159-54974208 0 99.2
CHI 681 1-681 46136060-46135089 2.8E-132 99.1
F3H 1423 1-1423 4388772-4392295 0 99.8
DFR1 1279 1-1279 6000577-6004789 8.9e-1761.6e-77 96.3
DFR2 7088 1-7088 40918221-40925326 0 99.1
GmCHS1 1314 1-1314 8469896-8468461 3.00E-87 100.0
GmCHS2 2208 1-2208 34420271-34422479 0 100.0
GmCHS3 4047 1-4047 8471943-8475990 0 99.9
GmCHS4 2323 1-2323 8478307-8475985 0 99.8
GmCHSS 2031 1-2031 8379938-8381968 0 100.0
GmCHS6 2595 1-2595 8196216-8193622 0 100.0
GmCHST 2688 1-2688 54741986-54744673 0 100.0
GmCHSS 2856 1-2856 792901-795757 0 99.9
GmCHS9 3375 1-3375 8465970-8462596 0 100.0
GmIRCHS 6482 1-6482 8443874-8468257 0 99.6
R3 RERBREGHRXEHBEEEEREM
Table 3 Genetic mapping result of the key genes in anthocyanin synthesis of soybean
Es HE A 4 DE i IX B Frid FRICE 46 i B FrRic 2k & T
Name Genome matched sequence Marker start_position end_position LG
4CL 54978159-54974208 BARCSOYSSR_01_1685 54967308 54967327 Dla
BARCSOYSSR_01_1686 55059335 55059362
CHI 46136060-46135089 BARCSOYSSR_20_1324 45724715 45724734 I
BARC-017125-02212 46462573 46463423
F3H 4388772-4392295 BARCSOYSSR_02_0239 4386254 4386275 D1b
BARCSOYSSR_02_0240 4467724 4467745
DFR1 6000577-6004789 BARCSOYSSR_14_0344 6000373 6000436 B2
BARCSOYSSR_14_0346 6012883 6012914
DFR2 40918221-40925326 BARCSOYSSR_17_1610 40918162 40918223 D2
BARCSOYSSR_17_1611 40963064 40963085
GmCHS1 8469896-8468461 BARCSOYSSR_08_0468 8444501 8444520 A2
BARCSOYSSR_08_0469 8509979 8510010
GmCHS2 34420271-34422479 BARCSOYSSR_05_1031 34407424 34407443 Al
BARC-030907-06967 34437427 34436400
GmCHS3 8471943-8475990 BARC-010953-01740 8471757 8471042 A2
BARCSOYSSR_08_0469 8509979 8510010
GmCHS4 8478307-8475985 BARC-010953-01740 8471757 8471042 A2
BARCSOYSSR_08_0469 8509979 8510010
GmCHSS 8379938-8381968 BARCSOYSSR_08_0462 8374248 8374309 A2
BARCSOYSSR_08_0463 8386041 8386092
GmCHS6 8196216-8193622 BARCSOYSSR_09_0467 8169337 8169394 K
BARCSOYSSR_09_0468 8212985 8213006
GmCHST 54741986-54744673 BARCSOYSSR_01_1679 54710668 54710741 Dla
BARCSOYSSR_01_1680 54783744 47837675
GmCHSS 792901-795757 BARCSOYSSR_11_0038 788385 788458 B1
BARCSOYSSR_11_0039 887437 887456
GmCHS9 8465970-8462596 BARCSOYSSR_08_0468 8444501 8444520 A2
BARC-039247-07486 8469980 8469125
GmIRCHS 8443874-8468257 BARCSOYSSR_08_0467 8437244 8437293 A2
BARC-039247-07486 8469980 8469125
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Table 4 Blast information of the gene structure in

anthocyanin synthesis of soybean

cDNA gDNA WBT T
i W
FA i BT HERKE  ERKE
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Name Accession ¢DNA length gDNA length

extron  intron

/bp /bp

PAL GQ220305 2284 4224 1 0
4CL FJ770469 1697 3952 2 1
CHI FJ770472 681 972 2 1
F3H AY595420 1423 3524 2 1
DFR1 AF167556 1279 4213 3 2
DFR2 EF187612 7088 7106 1 0
GmCHS1 X54644 1314 1436 2 1
GmCHS2 X65636 2208 2209 3 2
GmCHS3 X53958 4047 4048 3 2
GmCHS4 X52097 2323 2323 4 3
GmCHS5 L07647 2031 2031 2 1
GmCHS6 103352 2595 2595 3 2
GmCHS7 M98871 2688 2688 1 0
GmCHS8  AY237728 2856 2857 2 1
GmCHS9  EF623853 3375 3375 4 3
GmIRCHS  AB480070 6482 24384 7 6
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