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Identification of Protein QTLs for High Protein Soybean Breeding

Using SSR Markers

= ' o d/ Ia 1/ Awv 2/ a d v o  d/
VIIMNT UNUNITNY WIANT ATIAINYINA D1TTAU WISIWYT~ YUBTT NAMMUITAY

1y ¢ v 4 3/ a a 1/ Y a1/
gUUNUY unsdszen” veoila AYIVITIN AUY u'lﬂl]iglﬁﬁﬁ

aa 14 v £ a 2 Jd a
W ensmun’ audng fiauyy ” namad Aryna "

Jeeraporn KANSUP" Pongsakorn SUNVITTAYAKUL" Areerat PRAPECH” Khanitha WONGWATHRAT"
Supanun JANPRAOB” Chayanit DISTABANJONG' Danai NAKPRASERT"

Chitima YATHAPUTHANON® Somsak SRISOMBUN" Kingkarn PITCHAYAKUN"

ABSTRACT

The objective of this study was to identify quantitative trait loci (QTL) governing soybean
protein content using simple sequence repeat (SSR) markers which linked to the protein’s character.
The SSR markers will be used in soybean breeding to select high protein varieties rapidly and
accurately. Recombinant inbred lines (RILs) derived from crosses between Thai soybean varieties
with different seed protein content were generated; C5-2, C42-3 as female parents and S1-3, S17-3
as male parents. DNA from the parents was screened with 218 SSR markers and 106 markers
showed polymorphisms in the parents. The polymorphic markers were used in genotyping to find
out cross-pollinated F1 plants. The segregation in F2 generation was confirmed by observation of
pubescence color with 3:1 ratio which brown pubescence was controlled by a single dominant gene.
To generate F3 — F7 of RILs, single seed descent method was used. One hundred and six markers
which showed polymorphisms in the parents were used to identify QTL associated with soybean
protein content. PCR results from F7 RIL population and percent protein content in F8 seeds were

assembled to use in QTLs analysis. Four QTLs for protein content were localized Satt184, Satt590,
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Satt196 and Satt247. The information related to these markers will be very useful for breeding
process of high protein soybean and also to find novel candidate genes which are important to
protein content in soybean seed of Thai soybean varieties.

Key words : soybean (Glycine max (L.) Merr.), seed protein content, quantitative trait loci (QTL),

simple sequence repeat (SSR) markers
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Table 1. Weight of 100 seeds

Used as Variety Weight of 100 seeds (g)
Female parent C5-2 14.2
Female parent C42-3 15.8
Male parent S1-3 23.9
Male parent S17-3 22.3

Table 2. Result of genotyping in F1 plants using molecular marker to find out cross-pollinated F1

Cross Total number Number of Number of
of F1 plants cross - pollinated self - pollinated

F1 plants F1 plants

1.C5-2x S1-3 54 52 2

2.C5-2x S17-3 67 61 6

3.C42-3x S1-3 17 17 0

4.C42-3xS17-3 46 36 10

Total 184 166 18

(percent) (100%) (90.22%) (9.78%)

Table 3. Observed segregation and expected segregation for pubescence color, chi-square values

(X*), and probabilities (p) in the F2 populations

Cross Total Observed Expected X’ Probabilities
number F2 plants with F2 plants with for )

of F2 pubescence color  pubescence color  ratio

plants  Brown = White Brown  White 3:1

1.C5-2x S1-3 839 642 197 629.25  209.75 0953 02<p<05
2.C5-2x S17-3 899 665 234 674.25 22475  0.455 p=05

3.C42-3x S1-3 280 225 55 210 70 4.005 0.0I<p<0.05
4.C42-3x S17-3 553 406 147 414.75 138.25 0.656 02<p<0.5
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Table 4. Related SSR marker linked to loci position on soybean chromosome which might control

protein content in seed

Marker Linkage Chromosome Chromosome Sum of
P-value
name group number position (¢cM)  squares
Satt184 Dla 1 17.52 67.36 0
Satt590 M 7 7.84 60.48 0
Satt196 K 9 43.04 49.55 0
Satt247 K 9 43.95 41.58 0.0002

Figure 1. Pubescence color of soybean pods in parental varieties, female parents (C5-2 and C42-3)

having brown pubescence, male parents (S1-3, S17-3) having white pubescence

1 2 3 4 5 6

300 bp
250 bp
200 bp

Figure 2. Result of PCR in parental varieties using molecular marker Satt173
Lane 1: Marker, Lane 2: Female parent C5-2, Lane 3: Female parent C42-3,

Lane 4: Male parent S1-3, Lane 5: Male parent S17-3, Lane 6: Distilled water (DW)
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1.2 3 4 5 6 7 8 9101112 13
F1 plants

Figure 3. Result of PCR in parental varieties and F1 using molecular marker Satt173
Lane 1: Marker, Lane 2: Female parent C5-2, Lane 3: Female parent C42-3,

Lane 4: Male parent S1-3, Lane 5: Male parent S17-3, Lane 6-13: F1 plants

1 2 3 4 5 6 7 8 9 10 11 12 13
Satt147 Satt292 Satt570

500 bp
400 bp

300 bp
250 bp
200 bp

150 bp
100 bp

50 bp

Figure 4. Example of SSR markers showed polymorphism in parental varieties

Lane 1: Marker, Lane 2, 6, 10: C5-2, Lane 3, 7, 11: C42-3, Lane 4, 8, 12: S1-3, Lane 5, 9, 13: S17-3

Ch9

]
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L/ 1529 7 || \ surs
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Figure 5. LOD Score defined possibility of SSR marker position on chromosome which related to

control of protein concentration in seed (LOD < 3: Not significant, LOD = 3: Significant)
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