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QTL Analysis of Fatty Acid Composition in Soybean Seeds from RIL Population
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Abstract: As a major oil crop in the word, the proportion of each fatty acids determined the quality of seed oil in soybean. In
this study, XH1617, a set of recombinant inbred lines ( RILs) population consisting of 183 lines and were derived from a
cross between Xudou 16 and HJ117, were used as the experimental materials. The contents of five fatty acids, palmitic,
stearic, oleic, linoleic and linolenic acids, were determined by gas chromatograph. The phenotypic variation analysis showed
that these five fatty acids contents approximately showed a normal distribution, suggesting that the contents of five fatty acids
were typical quantitative traits. The results of QTL mapping showed that a total of 13 QTLs associated with soybean fatty acids
were identified on chromosome 05, 06, 08, 13, 14, 15 and 19, respectively. And the LOD were ranged from 2. 50 to 12. 35,
explaining 6. 1% -26. 7% of phenotypic variation. Among them, 6 new QTLs associated with soybean fatty acids were
identified. In addition, one main-effect QTL, Locus_I15_POA, synergistically regulating the content of palmitic acid and oleic
acid, was identified between the makers of Gm15_3702534_C_T and Gm15_4491175_T_C on chromosome 15. Its LOD were
ranged from 4.71 to 5. 11, explaining 11.20% -12. 10% of phenotypic variation. Pearson correlation analysis showed that there
were significantly differences among the fatty acids, except for the stearic acid content and oleic acid content (P <0.05). In
conclusion, these results could provide theoretical basis and genetic resources for breeders to develop new soybean varieties
with high oleic acid content and low palmitic acid content.

Keywords: soybean; fatty acid content; QTL identification; genetic analysis; pearson correlation analysis
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Histogram of fatty acid content of parents
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Table 1 Statistical analysis of fatty acid content in individuals
HEAR Trait I KAE Max. /% F/MA Min. /% F¥I{E Mean/% brifE2E SD 5 RECV/ % B R
FERER PA 12.74 9.93 11.46 0.55 4.76 0.85
MR SA 4.63 3.04 3.72 0.29 7.71 0.62
HER 0A 31.23 15.85 21.00 2.38 11.32 0.51
TEIH AR LA 59.36 48.32 54.56 1.63 2.99 0.28
THRAE LNA 11.78 7.05 9.26 0.76 8.18 0.65
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Fig.2 Distribution of fatty acid content in RIL population
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Table 2 QTL mapping of fatty acid content in RIL population

EXN QTL #4 % Jffk (A= Fric X fi] LODfH  TRE IR
Trait QTL name Chr. Position Marker or interval LOD value PV Add
FEAHR PA qPA-5-1 5 6.299 Gm05_8031928_A_C 12.35 26.70 0.0029
qPA-6-1 6 43.515 Gm06_3941524_A_G 2.51 6.10 -0.0014
qPA-15-1 15 36.819 Gml15_4031152_C_T—Gml15_4491175_T_C 4.71 11.20 0.0019
TR SA qSA-6-1 6 168.595 Gm06_12414435_G_A—Gm06_16733007_T_G 4.90 11.60 -0.0015
qSA-6-2 6 196. 606 Gm06_18690983_T_G 7.02 16.20 -0.0012
qSA-8-1 8 204.950 Gm08_18379278_T_C 2.51 6.10 0. 0007
qSA-8-2 8 220.339 Gm08_22537487_T_C 2.59 6.30 0. 0007
qSA-14-1 14 137.896 Gml14_40193681_C_T 3.78 9.10 0. 0009
qSA-19-1 19 100. 947 Gm19_36758516_T_C—Gm19_36909806_A_G 2.95 7.10 -0.0008
THER OA qOA-15-1 15 33.728 Gml15_3702534_C_T 5.11 12.10 —0.0085
WFRRAR LNA qLNA-13-1 13 12.197 Gm13_898111_T_G—Gm13_4520811_T_C 3.71 8.90 -0.0026
qLNA-14-1 14 92.731 Gml14_7778233_G_A—Gml14_8755748_C_T 2.50 6.10 -0.0020
qLNA-15-1 15 23.543 Gml15_943943_T_C—Gml15_3442797_A_G 6.75 15.60 0.0037
T AEF — 2P A b BB/ 10 oM Y QTL MR Rl — A7 8,
Note: On the same chromosome, QTLs with genetic distance less than 10 ¢cM were regarded as the same locus.
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39,8~/ Gm05_1270992_C_A L Gmii 15 - 414 Gm08_8408257_C_T 574 Gm13_7128595_A_G
337 §6m05 140081477 C Gm06 3941524 A G ~ 75.1 Gm08_7780581_G_A i eriae a0 CT
45471\ G5 163477 A_C Gmip 4212102 A0 A 8.8 GmoB_g577204 A_G %5 Gmi3_10442448 C T
542 Gm05_2008838_G_T OmOB 80547 A G B e Smic_sassaas o T 745& Gmi3710262292_C_T
- AT Gm13_10624756_C_A
727 ——— Gm05_3125231_T_C Gm06_5991160.2.G ik L = e
784 ——— Gm05_3645575_G_T a - 796 Gm13_16133746_G_A
- 1259 Gm08_12302382_ 08 Gmi3 14504691 A G
i Gm08_13755719 835 Grrg13:13049201 G.T
102.1 ~J_|—~Gm05_23730639_A_G 1428
103.1 = [~ Gm05_24126525_A_G 1488
1584 - - 1343 Gm13_24178985_C_A
}gg g gﬁgj;ggggjﬁz 13597 G:w:zammsajjs
GmO5_33268064_T_G 1888 Gm08_ 17694962
Gm13_268868562_C_T
Gm05_33650266_T_G ~ 2035
0:05,34792513 A < 2050 Gm13_27514400_G_A
Gm05_35152904 T C Gm06 16733007 T G o 1 208.3 Gm13_20005100_C_T
Gm05_36626022_A_G (Gm0B_17489743_G_A ‘Q 2159 Gm13_30771524_G_A
GmD5_35983880_T_C 1844 GmOB_ 17757554 T _C QN g Gm13_30838854_T_G
i Gm05_36028009_A_G 151\~ Gm0B_ 17818127 G_A LBV Gm13_31460760_T_C
- Gmis_38475600_G_A 1966 Gm06_ 18690983 T G - 2203 Gm13_31633001_G_A
Gm05_37109982_G_A 1980 G X 2237 Gm13_32105884_T C
Gm05_37532640_T_C 2032 C % 2248 Gm13_33252710_A_G
GmD5_37632881_A_G 2043 G 228.0 Gm13_33206265_T_C
Gm05_37848366_C_A 2045 T 2478 Gm13_33305811_A_G
Gm05_37802258_G_A 2049 Gm0B_22575485_T_C 2602 Gm13_34624477 T _C
GmO5_41764958_G_A 205.1 G 2524 Gm13_35846886_T_C
GmD5_41593780_T_G 2053 T 2534 Gm13_36171298_C_T
Gm05_41738004_C_T 2135 Gm0B_41268682_G_T 258.2 Gm13_36316916_C_T
Gm05_40767509_T_C 2170 GmOB_41793109_A G 2701 Gm13_37428000_A_G
Gm05_39988028_G_T 2550 Gm0B_48562726_C_T 278.0 Gm13_38116142_G_T
Gm05_39326826_G_T 2643 Gm06_48472909A G 284.8 Gm13 38734719 A G
GmO5_39694624_G_T 2700 Gm06_49084024_G_T 287.6 Gm13_39328347 T C
Gm05_39500112.T C 2755 GmOB_48722118.A G 291.4 Gm13_30274086_A_G
Gm05_39088414_C_T 2767 GmO0B_48567002_C_T 293.4 Gm13_40020085_C_T
GmU5 38431084 T C 2790 Gm06_49893192_G_A 297.8 Gm13742444488°T C
Gm05 38598037 C_A 2887 Gm0B_50593128_T G
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Fig.3 Chromosomal distribution of QTLs for fatty acid composition in RIL population
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