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Epistatic Analysis for Protein Content Using Wild Soybean Backcross Introgres—
sive Lines
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Qing-shan'
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164100 China; 3. Land Reclamation Research and Breeding Center of Heilongjiang Harbin 150090 China)

Abstract: The wild soybean backcross introgressive lines BC, F; was constructed with cultural soybean Suinong 14 as recurrent
parent and wild soybean ZYDOOOO6 as donor parent in this study. One hundred and twenty one polymorphism SSR markers be—
tween the parents were used to analyze the genotypes of 114 lines. The line with double introgression homozygote loci from wild
soybean plants ( B-B loci) and Suinong 14 were analyzed with T-test. With P<<0. 05 as threshold value 108 B-B locus were
significant on phenotype. And epistasis effect was found at 28 B-B locus. Among them 10 were positive and 18 were negative.
The result of this study have revealed the importance of epistasis effect on soybean protein content meanwhile the information
of these locus will be the theoretical basis for high protein of soybean breeding.
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1 BB
Table 1 The significant analysis of B-B combinations( P <0. 05)
BB B-B BB BB
BB loci The phenotype of d B-B loci The phenotype of d
P value P value
Bl B2 B-B loci Bl B2 B-B loci

AW620774 Satt388 40. 81 0. 0006 Satt504 Satt547 44.73 0. 0043
AW620774 Staga001 40. 82 0. 0232 Satt504 Satt492 44.73 0. 0043
AW620774 Sat_279 40. 82 0. 0232 Satt505 Satt503 40.75 0. 0236
AW620774 Satt135 40. 82 0.0232 Satt531 Sat_324 39.42 0.0310
AW620774 Sct_195 40. 82 0. 0232 Satt545 Satt236 41.72 0. 0249
Sat_001 Satt192 39. 85 0. 0457 Satt545 BF070293 41.72 0. 0249
Sat_149 Satt582 40.94 0. 0291 Satt545 Satt146 41.72 0. 0249
Sat_149 Satt504 40. 94 0. 0291 Satt545 Sct_190 41.72 0. 0249
Sat_149 BF070293 39.98 0. 0388 Satt547 Satt492 44.74 0.0108
Sat_171 Satt545 41.72 0. 0249 Satt547 Sat_306 44.17 0.0182
Sat_220 Satt594 40. 56 0.0271 Satt565 Satt691 44.73 0. 0043
Sat_220 Satt504 40.55 0. 0272 Satt565 Satt720 44.73 0. 0043
Sat_279 Sat_220 40. 55 0. 0063 Satt565 Satt504 44.73 0. 0043
Sat_279 Sct_195 40. 82 0. 0232 Satt565 Satt194 45.23 0.0161
Sat_279 Satt594 40. 56 0. 0271 Satt565 Satt422 45.23 0.0161
Sat_279 Satt504 40. 55 0.0272 Satt565 Satt411 45.23 0.0161
Sat_279 Satt388 40. 66 0. 0497 Satt565 Sat_306 45.23 0.0161
Sat_306 Satt492 44.74 0.0108 Satt565 Satt492 45.23 0.0161
Sat_319 Satt338 42.10 0. 0068 Satt577 Satt691 44.73 0.0043
Sat_319 Satt621 42. 66 0.0110 Satt577 Satt504 44.73 0. 0043
Sat_319 Satt596 42.47 0.0132 Satt577 Satt720 44. 47 0. 0065
Sat_319 Satt152 42.42 0. 0409 Satt577 Satt422 44.39 0. 0086
Satt135 Satt388 40. 82 0. 0232 Satt577 Sat_306 44.74 0.0108
Sattl135 Sct_195 40. 82 0. 0232 Satt577 Satt492 44.74 0.0108
Satt194 Satt691 44.73 0. 0043 Satt577 Satt547 43.71 0.0135
Satt194 Satt720 44.73 0. 0043 Satt577 Satt194 45.23 0. 0161
Satt194 Satt504 44.73 0. 0043 Satt577 Satt411 45.23 0.0161
Satt194 Satt422 45.23 0.0161 Satt577 Satt289 44. 00 0.0241
Satt194 Satt411 45.23 0. 0161 Satt577 Staga001 44. 00 0.0241
Satt194 Satt547 45.23 0.0161 Satt577 Satt669 43.53 0. 0380
Satt194 Sat_306 45.23 0. 0161 Satt582 Satt720 44.13 0.0110
Satt194 Satt492 45.23 0.0161 Satt594 Satt504 40. 87 0. 0409
Satt236 Sat_319 42.10 0. 0068 Satt596 Satt621 42.47 0.0132
Satt236 Satt338 42.10 0. 0068 Satt621 Satt]152 42.70 0. 0453
Satt289 Staga001 44. 00 0.0241 Satt669 Satt547 43.53 0. 0380
Satt289 Satt547 44.00 0. 0241 Satt691 Satt504 44.73 0.0043
Satt388 Set_195 40. 82 0.0232 Satt691 Sat_306 44.73 0. 0043
Satt411 Satt720 44.73 0.0043 Satt691 Satt492 44.73 0.0043
Satt411 Satt504 44.73 0. 0043 Satt691 Satt720 43.98 0. 0246
Satt411 Satt547 44.71 0.0128 Satt691 Satt547 44.20 0.0324
Satt411 Sat_306 45.23 0.0161 Satt691 Satt440 44. 54 0.0417
Satt411 Satt492 45.23 0.0161 Satt700 Satt492 45. 40 0.0117
Satt411 Satt691 44.20 0.0324 Satt713 Satt621 43.26 0. 0307
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1
BB B-B BB BB
BB loci The phenotype of P BB loci The phenotype of P
P value P value
BI B2 B-B loci Bl B2 B-B loci
Satt422 Satt691 44.73 0. 0043 Satt720 Satt504 44.73 0. 0043
Satt422 Satt504 44.73 0. 0043 Satt720 Sat_306 44.73 0. 0043
Satt422 Satt720 44. 47 0. 0065 Satt720 Satt492 44.73 0. 0043
Satt422 Satt547 44.39 0. 0086 Satt720 Satt547 44.47 0. 0065
Satt422 Satt411 45.23 0.0161 Satt720 Satt152 44. 15 0.0410
Satt422 Sat_306 45.23 0.0161 Satt720 Satt440 44.54 0.0417
Satt422 Satt492 45.23 0. 0161 Staga001 Sat_279 40. 82 0. 0232
Satt422 Satt669 44. 30 0. 0355 Staga001 Satt388 40. 82 0. 0232
Satt422 Satt700 44.79 0. 0500 Staga001 Satt547 44.00 0. 0241
2.3 BB -0.381
Matlab BB 0.510 -0.922% 1.234%;
+ 2 B D,b D,
T P <0.05 Sat _279 Sat _220
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Table 2 Epistatic effects analysis of B-B interaction
BB
The interaction of B-B Epistatic effect g
Epistatic effects P value
Bl B2 contribution /%

AW620774 Satt388 0. 147 0. 356 2. 65E-08
Sat_279 Sat_220 -0.120 -0.290 1.22E-03
Sat_319 Satt338 0.432 1. 044 5. 86E-03
Satt194 Satt691 -2.968 -7.179 4.39E-03
Satt194 Satt720 -3.090 -7.475 4. 15E-03
Satt194 Satt504 -0. 656 -1.587 1. 74E-02
Satt236 Sat_319 -0.381 -0.922 8. 27E-03
Satt236 Satt338 0.510 1.234 4.77E-03
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BB
The interaction of B-B Epistatic effect i
Epistatic effects P value
Bl B2 contribution/%
Satt411 Satt720 -2.907 -7.031 5.42E-03
Satt422 Satt691 -1.977 -4.781 8. 78E-03
Satt422 Satt720 -2.352 -5.690 1. 09E-02
Satt422 Satt504 0. 335 0.810 1. 06E-02
Satt422 Satt547 -1.945 -4.704 2.65E07
Satt504 Satt547 1.128 2.728 6. 40E-03
Satt504 Satt492 0.999 2.417 6. 73E-03
Satt565 Satt691 -1.834 -4.436 4.39E-03
Satt565 Satt720 -1.956 -4.732 4. 15E-03
Satt565 Satt504 0.478 1. 156 7. 68E-03
Satt577 Satt691 -1.160 -2.806 1. 48E-02
Satt577 Satt720 -1.535 -3.714 3. 17E02
Satt577 Satt504 1.152 2.786 6. 15E-03
Satt691 Satt504 0. 761 1.842 6. 76E-03
Satt691 Sat_306 -0.438 -1.059 1.95E-02
Satt691 Satt492 -1.313 -3.175 4.984E-02
Satt720 Satt504 0.639 1. 545 8.00E-03
Satt720 Satt547 -1.560 -3.772 3.45E-02
Satt720 Sat_306 -0.560 -1.355 3.52E-02
Satt720 Satt492 —-1.435 -3.471 3.02E-02

Negative epistatic effects between locus;

Fig. 2 Epistatic effects interaction locus on linkage groups

2

°

Positive epistatic effects between locus.
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