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Candidate Gene Mining of Soybean Node Numbers on the Main Stem Based on
Overview and Physical Map of Soybean Genome
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Abstract: This study integrated and analysisd 54 QTLs related to node numbers on main stem based on the physical map of
soybean reference genome for the first time. 11 confidence intervals with good reproducibility were obtained by overview
analysis on the D1b, C2, B1, F, L and I linkage groups, and the L-linked group had more reciprocal confidence intervals.
Gene annotation of the obtained candidate segments yielded 488 candidate genes, among which Glyma. 11G087300,
Glyma. 206014300, Glyma. 13G221400, Glyma. 06G243500, Glyma. 13G052900 and Glyma. 13G052700 participated in the
plant hormone signal transduction (ID; Ko04075). It was speculated that these six genes play the genetic regulation role of
soybean main stem through the gibberellin pathway and the auxin pathway. The pathways and candidate genes directly related
to stem growth and number of main stem segments discovered in this study will provide new ideas for the construction of ideal
plant type and soybean molecular assisted breeding.
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Table 1 The QTL for node numbers on main stem integrated according to the physical location of the markers

o e iR Lon e FRiC Rt Sk fir
LG Position of marker/Mb Start position /Mb Termination position /Mb
1 Dla 5.0 7.93 24.70 24. 06 25.35
2 D1b 3.6 7.58 35.65 35.35 35.95
3 D1b 5.2 10. 64 34.42 34.25 34.59
4 D1b 4.3 9.17 41.70 41. 65 41.74
5 D1b 3.5 7.43 36.55 36.42 36. 67
6 D1b 2.9 7.27 35.72 35. 67 35.76
7 D1b 3.3 9.02 41.73 41.73 41.74
8 D1b 2.5 12.30 39. 46 37.41 41.51
9 N 3.2 6.78 2.49 1.34 3.63
10 Cl 4.6 10. 12 26. 84 12. 46 41.23
11 C1 3.1 6.51 11. 16 10. 71 11. 62
12 Cl1 3.7 8.42 21.08 12.58 29.57
13 Cl 4.5 10. 65 12.74 12. 69 12.78
14 C1 3.5 9.98 12. 50 12. 46 12.55
15 Al 8.7 16. 56 37. 46 35.19 39.72
16 Al 9.2 21.53 37.46 35.19 39.72
17 c2 9.2 32.20 45. 11 39. 47 50. 76
18 C2 9.8 29.90 42.12 39. 36 44.87
19 C2 9.2 20. 10 42.12 39. 36 44.87
20 C2 10. 4 18.90 19.79 18.97 20. 62
21 C2 2.5 11.20 38. 19 35.33 41. 05
22 C2 3.7 9.68 11.29 10. 00 12.58
23 C2 12.5 6.79 15. 87 15.20 16. 55
24 M 2.8 6.03 21.48 19. 96 23.01
25 M 6.6 15. 10 15.48 15.09 15. 87
26 B1 2.1 5.50 17.39 9.71 25. 06
27 B1 6.7 13. 50 6. 68 4.08 9.29
28 B1 13.2 28. 46 5.95 5.56 6.34
29 B1 8.1 23.21 7.56 6. 04 9.08
30 B1 3.2 7.12 7.90 6.73 9.08
31 F 2.5 15.70 12.75 9.89 15.61
32 F 3.5 12.30 7.28 0.96 13. 60
33 F 3.5 9.90 33.75 32.74 34.76
34 F 4.2 14.90 32.03 30. 80 33.26
35 F 5.3 10. 20 15. 88 14.98 16.78
36 B2 2.5 9.90 16.73 15.91 17.55
37 D2 2.9 6.19 17. 47 17.35 17.59
38 D2 2.7 5.25 16.91 16. 84 16.97
39 D2 2.2 22.57 7.68 5.60 9.77
40 L 4.0 8.61 24.54 24. 46 24. 61
41 L 4.1 10. 29 19.13 19.13 19.13
42 L 3.5 7.60 20. 18 19.73 20. 62
43 L 4.8 9.55 19. 62 19. 45 19.79
44 I 3.1 6.72 19.25 19. 06 19. 45
45 L 4.0 8.61 18.99 18.91 19. 06
46 I 3.3 7.21 17.55 16. 12 18.98
47 L 3.0 6. 58 16. 20 15.83 16.57
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48 L 2.6 5.84 12.53 12.26 12. 80
49 L 7.2 17. 89 24.52 24. 50 24.53
50 1 3.5 7. 60 37.61 36.52 38.71
51 1 4.0 8.69 0. 82 0.38 1.27
52 1 5.7 15.48 36. 56 36.53 36. 59
53 1 2.6 30. 80 2.51 1.21 3.80
54 1 2.3 17.03 5.53 1.72 9.33
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Fig. 1 Overview analysis of QTLs related to node numbers on main stem in linkage groups of soybean
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Fig. 2 Gibberellin pathway and auxin pathway
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