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Abstract: The protein content in soybean is genetically controlled by multiple genes. Identification of the
quantitative trait loci ( QTL ) associating with this trait will benefit for a practice use in soybean breeding. In
this study, a backcross population consisting of 384 lines was derived from a cross of elite cultivar Heihe50
as recurrent parent and high protein accession ZhongYin1106 as donor parent. The protein content of parents
and the offspring segregants was detected by Near-infrared spectrometer, and genotyping was conducted with
SSR molecular markers. A genetic linkage map was constructed by software QTL ICIMapping4.1. Nine QTL
associating with protein content were revealed, including seven QTL detecting by interval mapping ( IM ) and
3 QTLs detecting by inclusive composite interval mapping ( ICIM ). One QTL gPro-8-1, which was located in
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a 218.71kb interval of markers SSR_50 and SSR_51, can explain 2.26% and 7.85% phenotype variance using
both IM and ICIM mapping methods, respectively. The locus gPro-8-1 is genetically independent of other QTL
of protein content. Thus, this work provided elite materials and theoretical foundation in molecular breeding for

high-protein soybean varieties.
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%1 BC,F,.BC,F,; # BC,F, 3 MR BEEHNEBRIEZITHI
Table 1 Statistical analysis of protein content in three populations of BC,F,, BC,F; and BC,F;

AEfy N He/ME (%) KM (%) FIME = bR g iz iz A %)
Year Population Max. Min. Mean + SD Kurtosis Skewness Ccv
2016 BC,F, 32.67 42.93 38.00+1.94 -0.20 -0.08 5.11
2016 4 BC,Fs 37.01 49.55 42.08+2.11 0.39 -0.01 5.01
2017 BC,Fs 37.59 46.04 41.65+1.53 0.17 -0.34 3.67
B : C HeiheS0
48 Hex]‘JeSO 5 60 '
gam g 50
=
g 32 g 40
i o o
HlelheSO —~ 24 Zhong ~ 30
% £ Zhong
8 i Yin1106
8 & 10 :

0
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EERER (%) Protein content EEFER (%) Protein content EHRER (%) Protein content
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33.0 345 36.0 37.5 39.0 40.5 42.0

1 BCF,XZE(A)LBCFXZ&(B)MBCFXEZ(C)NEARSEHNRLH
Fig.1 Frequency distribution of protein content in BC,F, families ( A ),
BC,F; families ( B ) and BC,F, families ( C )
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tric (& 2), 5514 5850 41.86% " Represent significance at the 0.01 probability levels
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Fig.2 Polymorphism screening results of 28 SSR markers between Heihe50( 1 )and ZhongYin1106( 2 )
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Fig.3 Distribution of QTL for protein content on linkage groups
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Table 4 Chromosomal locations and parameters associated with the quantitative trait loci ( QTL ) of protein contents in the

* A

*
*
*

BC,F; population by IM

QTL &k Jeth ik Fric X Ji] LoD RUMBFE (%) PIIREEA I
Name of QTL Chromosome Marker interval PVE Additive effective
gPro-5-1 5 SSR_33~SSR_34 8.38 2.17 -0.58
gPro-6-1 6 SSR_39~SSR_40 2.72 5.98 -0.99
gPro-6-2 6 SSR_17~SSR_49 3.12 0.83 -0.34
qPro-8-1 8 SSR_50~SSR_51 9.02 2.26 -0.54
qPro-8-2 8 SSR_61~SSR_62 4.33 1.13 -0.38
qPro-8-3 8 SSR_63~SSR_64 6.14 6.07 -0.95
gPro-8-4 8 SSR_65~SSR_66 441 1.23 -0.48




13 T WsE. KEEEAME 5] 1106 E A TS ER QTL /T 135

FH 5¢ %% IX ] 78 €] 3 (ICIM-ADD ) & BC,F, #
PR LI 3] 3 A5 8 B DG QTL (1 3), 43
B0 F 5.6 F1 8 S Ytk I+, Hr SSR_50~SSR_51
(R TR R K, K 7.85%, MRS 34 R fr (i,
TSR o F s 1106 B BTRk (22 5),
24 qPro-8-lfimAMEREEEEAREENE

RS

411 BC,Fs BEIRTE qPro-8-1 Wi fill ki SSR_50
F1 SSR_51 Ab 3 [K A AR 1 B % i, Amic SSR_50
b, ELAT B 9T 50 3 R RS (A ) Flrf 5] 1106 A

(B) MK R4 5174 266 4195 4>, 8 1 i % & A8
k.75 Bl 43 51 2 37.009%~48.26% Fil 39.06%~49.55% .,
Fric SSR_51 4k, HA7 B Y] 50 [ Y ( A) Fl 5]
1106 £& K B9 (B ) 1Y %X & 43 4l A 266 4> F1 92 14,
0T F AR Ak [ 43 00 R 37.23%~48.26% FI
39.06%~49.55%. H R1E 75 X £ K & 4 A Fl B it
(IR A& /Mt T 255 B EWHEAR (E 4),
45 AR AR IC SSR_50 Fl SSR_51 Ab, 5 [K A1 5 A FiI
B i A AR 1 B oA S B A 2 s, R
qPro-8-1 HL.AAFTE

&5 ICIMRE BC.F, BHAERSE QTL ML BEKMLEMSH

Table 5 Chromosomal locations and parameters associated with the quantitative trait loci ( QTL ) of protein contents in the

BC,Fs population by ICIM

QTL #4F% UASGRIN FRic X[ LoD RIEVEFHR (%) PIEYemA
Name of QTL Chr. Marker interval PVE Additive effective
gPro-5-2 5 SSR_31~SSR_32 4.09 6.79 -0.39
gPro-6-3 6 SSR_12~SSR_36 2.32 4.27 -0.30
qPro-8-1 8 SSR_50~SSR_51 4.81 7.85 -0.38
a b
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a: SSR_50, b: SSR_51
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Fig.4 Distribution of protein content and difference significance test on SSR_50 and SSR_51
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