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Development of EST-SSR marker and genetic diversity analysis in
Sorghum bicolorxSorghum sudanenes
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Abstract: A total of 57 498 non-redundant ESTs were identified from 210 878 ESTs of Sorghum in NCBI by sequence
analysis. In all, 3 338 SSRs were distributed in 3 116 ESTs with an average frequency of one SSR per 11.28 kb, which in-
cluded 215 SSR motifs. Analysis of SSR motifs revealed that the trinucleotides were major motifs, accounting for
68.33%.The dinucleotides motifs accounted for 17.97%. There were 1 694 sequences from 3 338 EST-SSR sequences could
be designed into primers and the proportion was 50.75%. Fourteen primers were selected to amplify EST-SSR loci with 50
collections of Sorghum bicolor x S. sudanenes, 7 collections of S. bicolor and 3 collections of S. sudanenes. Seventy-two
allele variations were detected and the frequency was 5.14 gene loci per primer. The polymorphism index of each primer

was in the range of 0.54-0.93. The genetic distance ranged from 0.1646 to 0.6398. This showed abundant genetic diversity
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in the materials. The materials were divided into 5 groups with clustering analysis of EST-SSR data. Each group included

the varieties with similar parents or similar regional distribution. Meanwhile, 4 specific molecular markers were found.

Primer D1763 was specific in the registered variety GB-4-2 which was the progeny of S. bicolor 314A x S. sudanenes

White Skull. The marker was specific in justification of the germ difference. These results showed that the EST-SSR was an

effective marker for genetic diversity analysis and specificity studies on S. bicolor x S. sudanenes.
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F1 XM ESFERIE

1 GZ40 31 GZ60
2 GZ40-1 32 GZ98
3 GZ164-2 33 GZ109
4 GZ164-1 34 GZ135
5 GZ61 35 GZ147
6 GZ61-1 36 GZ150
7 GB-1-2 37 GZ155
8 GB-7-1 38 GZ156
9 GZ8 39 GZ186
10 GB-6-1 40 GZ190
11 GZ41 41 GZ192
12 GB-3-5 42 1
13 GB-5-4-1 43 2
14 GZ101 44 3
15 GB-6-2-1 45 5
16 GB-5-4-3 46 ( )
17 GB-4-5 47 ( )
18 GB-9-2-1 48 ( )
19 GB-7-2 49 2397A( )
20 GZ45 50 1A( )
21 GB-1-2 51 314A( )
22 GZ36-1 52 13A( )
23 GZ92 53 ( )
24 GZ-4-2 54 GB-4-2
25 GB-4-1 55
26 GB-7-4 56 A2
27 GB-46 57 GZ164
28 GZ145 58 Al
29 GZ15 59 TE-706( )
30 GZ20 60 1 ()
1
=9 =6 100~500 bp 95 14 ,
=5 18 Dimer ,
, 100 bp
(Interrupted) SSR(Compound microsatellite) 14 SSR
1.3 EST-SSR
PCR 20 uL , 60 ng DNA,
Primer5.0 5 SSR EST 10xBuffer 2.5 uL, 2.5 mmol/L ANTP 2 pL, 25 mmol/L
EST-SSR , GC MgCl, 2.0 uL, 1.25 U Tag , 10 pmol/L 1
40%~60%, Tm 50 ~70 , m pL  PCR 94 5 min; 94

5, 18~22 bp, 45 s; 56 45s; 72 45s; 34 ;
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72 5min 6% 9 ,
70 W , 10 , (18~108 bp),
1, 0 6 , 5 ,
15 EST-SSR (18~87 bp), 5 ;
(20~64 bp), (25~60
NTSYS-pcversion2.11 , bp), (30~72 bp)
UPGMA (UnweightPairGroup M ethodusing
Aritheic Averages) 2.2 EST-SSR
PCR ,
2 14 EST-SSR 60 ,
2.1 EST SSR 72 , SSR 2~10
MISA 57 498 Uni-EST ’ 514
congtigs 24 911 , singletons 32 587 b1763 10
3338 SSR 3116 EST 207 100~-850 bp SSR
EST SSR, 11.28 kb EST (PIC)  Smith . PIC=1-Xfi%,
SSR fi i un SSR
SSR . ’ 0.54~0.93 , 0.76(  3)
2281 -1
C 68.33%, 600 | 100.0%, , B236 5
17.97% ,  2415bp 2 ,
, 137%( 2) B3252 60 ,  188.4 bp 1
3338 SSR , ; Cl12
, cCG  GCC ’ SSR , 1393 bp 1 ; D1763
5.78%  5.57%, CGC CGG 60 ; 10 ;
SSR 4.73% 4.16%; ; B4387-1 ,
GA i 120 bp 7 : C3269-1
4.37%, CT TC, SSR 550 bp 4
3.30% 2.43% , 14 EST-SSR 60
6 ATCC , EST-SSR ,
CGTA TCTA TTTC ATTA CCTC
3338 SSR 215 , ,
10 58
73, 46
28 215 ,
Rz 2 SR EST # SSR HIAYIE
SSR (%) (kb)
331 269 600 10 17.97 63.30
1258 1023 2281 58 68.33 16.65
152 129 281 73 8.42 135.16
62 55 117 46 3.51 324.62
34 25 59 28 1.77 643.73
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Cl12 3 3 100.0 0.75
C3269-1 10 10 100.0 0.79
C3584 5 4 80.0 0.84
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EST EST-SSR
4
(bp) (5'=>3") ()
ATAGAGCATCTCAAAGCCCACT 50.0
B236 (GCA)6 17 CAACGACGAGCCATCACC 61.1
CGCCGAGTCCCAGTAGTGTT 60.0
%
B3252 (TGA)8 125 CGAGGGCAATCCAGAGTTCA 60.7
CCTCACCAAACCGTCTCC 55.2
B4387 (GGCY6 123 CCCACCATTGTTACACCCT 55.0
CGCCGAGTCCCAGTAGTGTT 60.0
S
ci2 (TGA)8 125 CGAGGGCAATCCAGAGTTCA 60.7
TTTCCACTCGGCTCTTG 54.59
€3269-1 (TG)10 320 CCAGTTTGGCAGTTTCG 54.59
CGTGCGTCAAGTCCATCA 55.9
C3584 (CTG)8 242 GCATCACCTTATTCAAACCCT 56.2
TCAACGCCTCCACCTACA 54.7
C4346 (G124 248 AACCGAGTGCCATCATCC 55.6
AACCGAACCAAACCAAGC 55.5
D82 (AGA) 197 GCAGAGCAACGCACAGAA 55.7
TCCAACTCCTATCCAATCGC 57.5
%
D1763 (GAI 101 TCCTTTGCTGCTGCTTCC 56.8
TTCCTCACCAAACCGTCTC 55.2
*
D2318 (GGCY6 125 CCCACCATTGTTACACCCT 55.0
GCCCAACACTTTCTACCG 53.4
D4706 (TGAT)S 349 ACAGACCCACAAACACTCG 53.1
CGCCGAGTCCCAGTAGTGTT 60.0
D3750 (TGA)8 125 CGAGGGCAATCCAGAGTTCA 60.7
ATGGAATGGAAGGGGTGG 57.2
D3803 (TTO)13 240 TCTGCGAAACAATCTTGGAGT 57.4
GGATTTCCAGCCCTACCA 55.2
F2359 (CCA6 254 CTTTCCACCGATTCACCC 55.4
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