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Genetic Mapping and Candidate Gene Analysis of Yellow Grain
Gene Yellow Seed 2 in Sorghum
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Abstract: Sorghum plays an important role in agricultural farming and brewing industry of China. The grain
color is one of the important traits, while its genetic basis remains largely unclear. By observing the grain
development process using yellow grain material GLB41, we found that on 1 to 16 days after flowering the grain
grew rapidly, followed by the slow expansion on 17~24 days, and the coloring on 25 days after flowering. At the
coloring stage, the green color gradually faded, the grain color gradually changed from milky white or pale
white to light yellow, and then the color deepened, and the grain color changed to dark yellow after 40 days. The
genetic locus controlling the yellow grain trait was initially mapped to a 15.6 Mb interval on chromosome 1, and was
further delimited between two markers BR13 and P2 by fine mapping in 3215 individuals. The functional annotation
suggested seven candidate genes. Through Sanger sequencing of the candidate genes in GLB41 (yellow grain)

and 6E16 (white grain), we found three sequence variations (insertion at 619’- 621", CTG/Leu; mutation at 819’
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Cys to Trp; synonymous mutation at 912, C to T) at the unreported gene Yellow Seed 2 (Sobic.001G397900).
Therefore, it is speculated that Yellow Seed 2 may be involved in the formation of the grain color of these two

parent materials, as a new gene for further deciphering the functional mechanism of grain color in sorghum.

Key words : sorghum(Sorghum bicolor (L.) Moench) ; grain color; fine mapping; candidate genes
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Table 1 The primer sequences used in this study
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A Wi A A BR A Fl A . R TRizol 4%
I RNA, TaKaRa J #% 5% i 7] £ (PrimeScript RT
reagent Kit with gDNA Eraser) 38 J{ cDNA, TaKara
SYBR &7 & (Power SYBR Green PCR Master Mix )
P47 QRT-PCR i %, qRT-PCR /A % : DNA 0.5 puL,
SYBR Green PCR Master Mix [ 5 uL,ddH,0 4.1 pL,
IEM51970.2 uL, 15191 0.2 uL. qRT-PCRF2)¥ :
95 CHIAE 1 min; 95°CAEMES 5,58 CiRk 25'5,72C
FEM18 s, 50 MEFR;729C 10 min, 2B TR
44T, GraphPad Prism #4224 .

Bk EA EEFIHFI(5-3") B #ya(s’-3")
Primer name Forward primer sequence(5’-3") Reverse primer sequence(5’-3")
AR5 TGGCATTCTGCGTCTGTC GCATTTGAAGGGAAACAGC
AR6 CAGGCTCCATCCTATTGGT TGGCTCCATGTCAACCAG
BR2 CGTTCCATCCCCACTCTT GTGGCGATGCTCATGAAA
BR13 GGAGGAATTGCACCCAAG TGGTCCTGCATTAGCACG
P2 CAAGACAGCGATGAATTGCC ACTCCTCCACATCTACTCCC
P5 AGTGACCATGTGCATGTAGGG TCTCCCCAGCTGTCCGATT
P7 CGGAGAAACGAGGACAGGAG GTGCAGCTAGGACGTTGTCT
P8 CACGACGAGCAAACATGAGC AAGGTCACTAGCCAAAGCCC
BR18 TGTTCCTGCCTTCCTGGT GCTGTTTCGTGTTTCCCC
BR20 CGATTGCCATTTTGCTTG ATGTGAGGAGAGCGCGA
ARS8 CCCGTATCCAAGATCCAAA GCCTTAGTCTAGTCGCGGA
AR9 TTTTTGGCTGGAACGGAC TGGTGTTGAATGCCTTGC
AR16 ACTGTGTGACCGTGACCCT CATTGCTACTGCCGTTGG
Sb.001G397900 CAACTACATTGCGGAGCACG AGATGTTGCCCCTCTTGACG
SbActin ATGGCTGACGCCGAGGATATCCA GAGCCACACGGAGCTCGTTGTAG

2 HRESH
2.1 SRMFANEEIE

R BRI AR LR, ARG 0~16 d
Fr e B A KA, 17~24 dbPR A Kos R , 25 d

AEFFRLANFERE R, B 2 A (], SR (A AR 25
FERLEE H1 7L GBS H T s 6,
37 d BB NTR ZE 40 d FFRLEG AR U B £, 2 0
BEAFZL.
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Fig.1 Process of sorghum grain development
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In the figure, the green line is the confidence threshold of 95%, the red line is the confidence threshold of 99%, and the blue box is the interval

range of 15.4 Mb that was initially positioned
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Fig.2 Distribution of SNP-index correlation values on chromosomes
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Fig.3 Fine mapping of genes controlling sorghum grain color trait
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Table 2 Candidate gene information
L ID {7 'E (bp) Yike
Gene ID Position Function
Sobic.001G397600 68291784~68294851 FF T EA
Sobic.001G397700 68314676~68318322 251 F TPR Z5F2E 11
Sobic.001G397800 68329173~68336300 HENEEF (DNA) 454 M
Sobic.001G397850 68338508~68340278 REINHE
Sobic.001G397900( Yellow seed 2) 68362756~68367370 5MYBZ5HEEE A 1M, K UTF MYB WSS HEE
Sobic.001G398000 68369852~68377166 SR G Sy e
Sobic.001G398100( Yellow seed!) 68399400~68400602 5 MYB 25388 1 11 M2
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A: Agarose electropherogram of Yellow Seed 1 in GLB41.6E16 .BTX623; B:Sequencing peaks of Yellow Seed 2 in GLB41 and 6E16
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Fig.4 Agarose electropherogram and sequence peak map
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