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Candidate Gene Mining of Soybean Plant Height Traits Based on Overview and
Physical Map of Soybean Genome
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Abstract: For more accurate excavation in candidate genes of soybean plant height trait, 249 QTLs related to plant height
traits were used lo integrate base on soybean genome physical map, with the method of Overview analysis, 32 confidence inter-
vals with good reproducibility were obtained and located on linkage D1b, N, C1, A1, C2, M, K, O, Bl, F, J, D2, G and
L. Among 14 linkage groups, D1b, Al, C2, M, F and L had more confidence intervals. Gene annotation of the candidate
segments yields a plant hormone signal transduction pathway, which was closely related to plant physiological processes such
as plant cell enlargement, differentiation, stem growth, dormancy, fruit ripening and stress resistance. The pathway contains
13 candidate genes which closely related soybean plant height traits. Among these 13 genes, 9 genes were annotated to encode
auxin-responsive proteins, 3 genes were annotated to encode abscisic acid-related proteins, and 1 gene was a GH3 auxin-
responsive promoter. This study not only shed new light on excavating candidate genes for soybean plant type traits but also
construct ideal soybean type and promoting molecular-assisted breeding.
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Table 1 The QTL for plant height traits integrated according to the physical location of the markers

QTL 4~ % BEA LA BEAR/N WRIWIRES R R

No. of QTL Parent 1( Q) Parent 2( &) Population size Analysis method Population type
4 Minsoy Noir 1 240 M RIL
5 PI27890 PI290136 69 M F,.5 RIL
4 S100 Tokyo 116 ANOVA F,
1 G. max G. soja 53 ™ BC3
9 Minsoy Noir 1 267 ANOVA F,.,, RIL
1 Essex Forrest 100 ANOVA Fs.,0 RIL
1 Flyer Hartwig 94 ANOVA Fs.,, RIL
1 Essex Essex 177 SAS Fy6
12 BSR 101 LG82-8379 167 ANOVA Fy.5
6 TA2008 P1468916 468 MNTECRLO BC,F,
5 1A2008 P1468916 468 CIM BC,F
12 Kefeng 1 11382 201 CIM F,.,0 RIL
5 P127890 PI1290136 248 BS F;. 0 RIL
8 Kefeng 1 Nannongl 138 206 CIM F,. 10 RIL
1 Variety 7499 PI1245331 295 SIM BC,F,
8 RG10 0X948 169 ANOVA Fe.7 RIL
8 Charleston Dongnong594 154 CIM F,.,0 RIL
22 Charleston Dongnong594 143 CIM F,.10 RIL
2 Lawrence LG96-6607 94 JoinMap BC;F,
3 Beeson 80 LG92-1143 68 JoinMap BC, Fs
1 Kenwood LG94-1713 74 JoinMap BC, Fs
2 Essex Forrest 100 WinQTLCart 2. 5 Fs.,6 RIL
1 Pioneer 9071 Line #3902 133 ANOVA F,.; RIL
26 Charleston Dongnong594 147 ICIM, CIM F,., RIL
3 Jinpumkong 2 SS2-2 89 ANOVA F,.g RIL
3 OAC Millennium Heinong 38 98 ANOVA F,.; RIL
5 Noir 1 Minsoy 284 Analysis of variance Fy.; RIL
2 PI171451 Hwaeomputkong 126 CIM F,.s RIL
8 Williams 82 P190566-1 93 CIM BC;F;
5 OAC Millenium Heinong 38 92 ANOVA F,.; RIL
1 OAC Wallace OAC Glencoe 203 ICIM, QM F,.¢ RIL
4 PI97100 Coker237 111 ANOVA F,
14 Young P1416937 120 ANOVA F,., RIL
14 P127890 PI1290136 224 ANOVA Fy.1, RIL
3 S100 Tokyo 116 ANOVA F,
4 Minsoy Archer 233 ™ F,., RIL
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QTL M4k A LA REAIN NI RERZE R
No. of QTL Parent 1( Q) Parent 2( &) Population size Analysis method Population type
3 Noir 1 Archer 240 M F,.; RIL
9 Jiyu 50 Jinong 18 380 QTL Cartographer 2. 5 F,
7 Wyandot PI 567301B 1536 CIM F,.; RIL
1 Essex Forrest 368 CIM Fs.¢ RIL
2 Hefeng 25 Maple Arrow 600 CIM Fs.¢ RIL
1 Kenjian4 Fengshou24 86 CIM F,.; RIL
12 Magellan _ pl 438489B Magellan _ pI 567516C 372 CIM F,.1¢ RIL
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®2 FIA Overview FEBEMAEHRBERE QTL X1H
Table 2 Stable QTLs related to plant heiht integrated by Overview method
PASERES PR QTL [X[a] )i RN SR QTL [X[a] KA
Chromosome  Linkage group  QTL regions/Mb  Map distance/Mb || Chromosome  Linkage group  QTL regions/Mb  Map distance/Mb
Gm02 D1b 9.5-11.0 1.5 Gm09 K 43.0-45.5 2.5
Gm02 D1b 34.5-37.5 3.0 Gml0 0] 42.5-47.0 4.5
Gm02 D1b 46.0-48.0 2.0 Gml1 B1 7.5- 8.5 1.0
Gm03 N 34.0-36.5 2.5 Gml1 Bl 14.0-15.0 1.0
Gm04 Cl 2.0- 2.5 0.5 Gml3 F 5.5- 7.0 1.5
Gm05 Al 3.5- 4.0 0.5 Gml3 F 24.5-28.0 3.5
Gm05 Al 27.5-32.0 4.5 Gml3 F 33.0-34.5 1.5
Gm05 Al 35.5-39.0 3.5 Gml6 J 2.5- 4.0 1.5
Gm06 c2 16.5-17.0 0.5 Gml6 J 32.5-33.5 1.0
Gm06 C2 26.0 -28.5 2.5 Gml7 D2 12.0-14.5 2.5
Gm06 C2 36.0-38.0 2.0 Gml8 G 36.5-39.0 2.5
Gm06 c2 40.5-43.0 2.5 Gml18 G 48.5-51.0 2.5
Gm07 M 2.0- 2.5 0.5 Gml9 L 1.0- 1.5 0.5
Gm07 M 4.0- 5.5 1.5 Gml19 L 33.5-35.0 1.5
Gm07 M 14.5-15.0 0.5 Gml9 L 41.0-42.5 1.5
Gm09 K 6.0- 8.5 2.5 Gml19 L 44.0-45.5 1.5
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Table 3 Annotation of 13 candidate genes related with soybean plant height

e SE s ER

Gene ID Annotation
Glyma. 03G127600 ABA #H¢
Glyma. 03G128200 ABA #i5&
Glyma. 04G025300 A ZE ) vy £ A
Glyma. 04G025500 Az K F iy FE
Glyma. 05G182500 ABA Hi5&
Glyma. 05G196300 Az R ZR 0 vy 2
Glyma. 07G057900 GH3 A K ZEm s 31+
Glyma. 09G073300 A= KR MR N A
Glyma. 106209700 Az R ZE 0 vy 2 1
Glyma. 19G183700 Az R F i by 2
Glyma. 19G183800 A KR MR N A
Glyma. 19G183900 Az R F i Ry 2
Glyma. 19G195200 AR F i by 2

3 i

Pathway Pathway 1D
YRR e ko04075
YIRS TS ko04075
YRR TS ko04075
YRR S5 ko04075
YIRS TS ko04075
YRR 5 e 5 k004075
YRR S5 ko04075
YR R e+ ko04075
YRR 5 e 5 ko04075
YRR TS ko04075
YR R e+ ko04075
YRR i ko04075
IR E TS ko04075
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