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Development of Molecular Markers Linked to the Yellow
Seed Color Gene in Brassica juncea L.

LIU Lu,HUANG Zhen,.LU Hong,LANG Li’na,ZHAO Na, XU Aixia”
(College of Agriculture, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract : Based on the previous genetic map of the yellow seed color gene, the sequences of Brassica rapa
and Arabidopsis genomes were employed to design primers. Five primer pairs were from a B. rapa BAC
clone KBrH105115 and six pairs of IP primers were based on a sequence between At3gl4120 and
At3g29615 in Arabidopsis chromosome 3, which is a homologous region of yellow seed color gene. These 11
pairs of primers were used to amplify an F, population consisting of 1 212 individuals which from ¢ Wugqi
yellow-seeded” and ‘Wugong brown-seeded’” mustard. As a result, Y12 from KBrH105I15 and IP-6 from
At3g24180 were linked to the yellow seed color gene tightly,and Y12 was a co-dominant marker. These
two markers were located on either side of the target gene at a distance of 0. 2 and 0. 1 ¢cM. The genetic dis-
tances were shortened by 0. 3 and 0. 2 cM,respectively compared to the closest markers reported previous-
ly. The development of these two closer markers laid a good foundation for cloning the yellow seed color
gene from yellow-seeded mustard.
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Fig. 1 Classification of seed coat color in

a subset of the F, populations
A. Dark-yellow;B. Bright-yellow; C. Dark-brown; D. Red- brown
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Table 1 Designed primers

Fric K Marker source %5 Code J¥%1 Sequence(5'—3")
at3g20100 IP-1 AAGCCAGAGAGGTTTCTAAG/TGAACAGAGAGATTCCAAGC
at3g22030 1P-2 TGTCGTGGTGACTCTTA/GTCATACCATATACATTCCTC
at3g28100 1P-3 CACTTCCTCCACTAAGTTTCT/CCTATGTAGCTTGTGATCACA
at3g23050 1P-4 CAGCTCCTTTACTATGGGTA/TCTTTGTCCTCGTAGCTTGG
at3g27040 1P-5 CCTCTGCAACAATCTTGAGT/GTTCACTTGGGTGATTAAGA
at3g24180 1P-6 GCCCATTGCATTCCCCATAT/GATGGGAAAGTGGATAGAGAC
KBrH105115 Y11 GCTCACCCTATGTCTCACTT/CTCCTTCTTCGGGGGCTTCC
KBrH105115 Y12 CAACCCCATCATACATGGAC/TAGATGCTCTGCCCATAGTG
KBrH105115 Y13 AGAAACGAAGACAACAAACG/CGATTTATGGTGGTTAGTCC
KBrH105115 Y14 TCCAGCAATGTAACCC/TCTAGTGCTATTAACGTGCC
KBrH105115 Y15 GACGACTATCTAAACTTCCG/GCAAGACTAGGTAATAACCC
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Table 2 Statistical result of seed color in various

generations of yellow mustard

A TR il 2N Bk
Year Generation Seed color Quantity
2012 F # Yellow —
2013 F, # { Brown 1212
{6 Brown 916
2014 Fy #E Yellow 206
{6 Brown 304
2015 Fy P+ {0 Yellow+brown 612
# G Yellow 296

9 10 11 12 13

15 16 17 18 19 20 21
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E 2 54 1P-6 78 F, /NEEIR (12 BEAF4T 12 K0 AP 15 25 51
1~12. 25 8K 13~24. 4i 5% # ;M 100 bp marker

Fig. 2 Amplification of marker IP-6 in a small group of F; population(12 yellow-seed to 12 brown-seed)

1—12. Homozygous yellow-seed; 13— 24, Homozygous brown-seed; M. 100 bp marker
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B 3 Bl Y12 5/ (12 FFERT 12 kD) i e 45 1
1~12. 4li & Wk 3 13~24. 4l 5 #8F s M. 100 bp marker

Fig. 3 Amplification of marker Y12 in a small group of F, population(12 yellow-seed to 12 brown-seed)

1—12. Homozygous yellow-seed; 13— 24. Homozygous brown-seed; M. 100 bp marker
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1000 bp
900 bp

Bl 4 514 1P-6 fE& 4 Fo BRI T 1Y 25 21
1~29. BHF;30~34. #FF: 25. 8 B Hk s M. 100 bp marker
Fig. 4 Amplification of marker IP-6 in a subset of F, population
1—29. Yellow-seed ;30— 34. Brown-seed; 25 Recombinant; M. 100 bp marker

B5 519 Y12 7Ed0 Fo REAR R 25 21
84. Z4 A M KF 193~ 96. A& 84T 581 ~83.85~92. #4F 3 M. 100 bp marker

Fig. 5 Amplification of marker Y12 in a subset of F, population

84. Hybrid brown-seed; 93— 96. Homozygous brown-seed;81—83 and 85— 92. Yellow-seed; M. 100 bp marker
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Fig. 6 Genetic linkage map of yellow seed gene

Left. Genetic distance (¢cM) ; Right. Molecular markers
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