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Relationship Between Endogenous Hormones, Gene Expression and Senescence
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Abstract: In order to investigate the causes of green persistence in soybean sterile lines, this study selected soybean sterile
lines and supporting maintenance lines with different outcrossing and seed setting rates as materials, measured the content of
physiological and biochemical indicators in soybean leaves during the drum kernel stage and regulating aging-related genes
GmSARK, and the relative expression of GmCYNI and GmSGRI. The relationship between endogenous hormones, gene
expression and senescence were analyzed. The results showed that the contents of gibberellin and cytokinin in male sterile
lines were higher than those in their homologous maintainers. The relative expressions of abscisic acid content, GmSARK,
GMSGRI and GMCYNI genes were lower than those in their homologous maintainers. There was no significant difference in the
contents of auxin and ethylene between their homologous maintainers. Abscisic acid, ethylene and cytokinin of soybean male
sterile lines and their homologous maintainers may regulate the expression of senescence genes in soybean, and then affect the
senescence of soybean, which is part of the reason for the green phenomenon of soybean male sterile lines.
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Table 1 PCR results of aging-related genes

EIL/EN 545 (5'3")
Primer name Primer sequence(5'-3")
GmSARK-F TTCAACAAAGAGGAGGCGCT
GmSARK-R TTCTAGCATGCTGACCACCG
GmCYNI-F GGACAGGTAATTGGTGCCTGA
GmCYNI-R TGTCTGAGCTAAGGGTGTCA
GmSGRI1-F CCGCTTACGTTGAGCCCTAT
GmSGR1-R AATTTGGCAGCATCCCCGTA
GmCYP2-F CGGGACCAGTGTGCTTCTTCA

GmCYP2-R

CCCCTCCACTACAAAGGCTCG

BJLE FrBeRE
Annealing temperature/C Product size/bp
57 105
55 134
58 139
58 154
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Table 2 Changes of the endogenous hormones contents in male sterile lines and their homologous maintainers

i A HEER ERR iP5 TR i) 1S g
Variety GA/(pg-mL~") IAA/ (pmol -L~") ABA/(pg-L7") CTK/ (pg-L71) Eth/(ng-L™")

A-1 532.80 +10. 56 Bb 63.01 £2.5 Aa 376. 88 £23.09 Be 66.20 +3.33 Aa 384.68 £25.4 Aab
A-2 573.59 +18.4 ABa 60.93 +£2.06 Aa 400. 06 +14. 68 ABbc 66.34 £2.79 Aa 397.54 £28.21 Aa
A-3 588.33 +14.15 Aa 61.92 £2.02 Aa 423.77 £22.55 ABab 64.91 £2.06 ABa 389.75 £16.74 Aa
B-1 530.12 +£9.22 Bb 64.24 +£3.81 Aa 419.84 +17.12 ABab 58.85 +2.68 Bb 343.05 £25.5 Ab
B2 529.79 +24.07 Bb 62.68 +£2.61 Aa 444.68 +£21.63 Aa 62.39 +£0.94 ABab 342.04 £27.94 Ab
B-3 527.73 +32.91 Bb 62.68 +1.78 Aa 449.78 +13.29 Aa 59.39 +2.29 Bb 355.76 £11.78 Aab

RNRIBIR NG FRRIR A MR Z BAFETE P <0.01 2 P <0. 05 KPR B EFEZERMEE RS, T,
Different capital or lowercase indicate exremly significant difference at P <0. 01 level or significant difference at P <0. 05 level between treatments of

different concentrations of the same cultivar. The same below.
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Fig. 1 Relative expression level of GMSGRI gene

in sterile and maintainer soybean lines
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Fig. 2 Relative expression level of GMCYNI gene

in sterile and maintainer soybean lines
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Fig. 3 Relative expression level of GMSARK gene

in sterile and maintainer soybean lines
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Table 3 Coefficient of correlation between hormone content and gene expression in leaves of CMS lines

TiH FER AR LR Ve S 2N
o CA, A ABA CTK . GmSARK GmCYNI GmSGRI
AR GA; 1
AEZIAA - -0.7371 1
Ji75W ABA  —0.2067 0.1123 1
4842 CTK - 0.6111 -0.6885 -0.6974 1
2 Eth 0.7711 -0.7384 -0.6546 0. 8643 = 1
GMSARK ~0.6022 0. 355 0.3357 -0.3978 -0.7396 1
GMCYNI -0.1425 -0. 0965 0. 8931 * -0.3751 -0.4717 0. 2755 1
GMSGRI -0.7055 0. 7032 0. 7058 ~0.9862* * ~0.895* 0. 4281 0. 4373 1

TR S SERARAE 0. 05 F10. 01 /K B2 R,

“and ** denote significantly different at the 0. 05 and 0. 01 probability levels, respectively.
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