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Genetic Diversity Analysis of Wild Soybean Resources from Three
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Abstract: The genetic diversity analysis of 137 wild soybean accessions from three populations of
Shandong province were analyzed by allele-special DNA markers. One dominant allele was detected at £/ and
E4 loci, respectively, while the haplotypes E2-in and E3-Ha were found to be predominant at £2 and £3 loci,
respectively. Out of five genotypic combinations, the genotype carrying E/E2-dIE3-HaE4 was predominant.
By further analyzing the diversity among the three populations, four genotypic combinations were detected in
Linyi population. The genotypes carrying E/E2-inE3-MiE4 were often detected, while E£2-in and E3-Mi were
major alleles at £2 and E3 loci, respectively. Three genotypic combinations were observed in both Penglai and
Rongcheng populations, while £/E2-dIE3-HaE4 was often detected. The alleles £2-d/ and E3-Ha were superiority
allele on £2 and £3 loci, respectively. A similarity on genetic diversity was found between Rongcheng and Penglai

populations, while both were differing with Linyi population that represented a highest genetic diversity. Taken
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together, the results gained from this study might provide insights for the utilization of wild soybean germplasm

resources in Shandong Province.
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Table 1 The information of PCR markers and restriction enzymes
HEA A I 519 S5 (5-3") Frid 52 BREIEN DI 2% 0k
Gene  Variation type Primer Primer sequence (5’-3") Marker type  Restriction enzyme Reference
El el-as/el-nl El-1 F: TCAGATGAAAGGGAGCAGTGTCAAAAGAAGT dCAPS Tagl [20]
R: TCCGATCTCATCACCTTTCC
el-b3a El-1  F: TCAGATGAAAGGGAGCAGTGTCAAAAGAAGT dCAPS Bful [20-21]
R: TCCGATCTCATCACCTTTCC
el-fs/El E1-2  F: CACTCAAATTAAGCCCTTTCA CAPS Hinf1 [20,22]
R: TTCATCTCCTCTTCATTTTTGTTG
E2 E2-in/E2-dl E2-1 F: TGTTGATATTACATGCACATGCAT InDel [19]
R: GGCAGTTTCACCTTCTTAGC
e2-ns E2-2  F: GAAGCCCATCAGAGGCATGTCTTATT dCAPS Dral [19,23]
R: GAGGCAGAGCCAAAGCCTAT
E3 E3-Ha( e3-Mo) E3-1 F: TGGAGGGTATTGGATGATGC FLP [19]
/E3-Mi/e3-tr R1: CTAAGTCCGCCTCTGGTTTCAG
R2: CGGTCAAGAGCCAACATGAG
R3: GTCCTATACAATTCTTTACGACG
E3-Ha/e3-Mo  E3-2  F: TTGCATGAAGTTTTGGTTGC CAPS Mse 1 [19]
R: CAACTGAACTGAAGACCCACAA
e3-fs E3-3  F: GGGATAGTTCTGATGCTGTTCAA CAPS Ale 1 [22]
R: CCTTGTATCGATAGCATATGTGCT
E4 e4-SORE-1 E4-1 F: AGACGTAGTGCTAGGGCTAT FLP [24]
R1: GCATCTCGCATCACCAGATCA
R2: GCTCATCCCTTCGAATTCAG
ed-kam E4-2  F: CTTAATAAAGCCATGACTGGTTTG CAPS Af 1T [25]
R: CTTGAGTTTCAATGAGGTTTCAAC
ed-kes E4-2  F: CTTAATAAAGCCATGACTGGTTTG CAPS BspH'1 [25]
R: CTTGAGTTTCAATGAGGTTTCAAC
ed-oto E4-3  F: CCCAGACACTCTTGTGTGAT CAPS Sac 1 [25]
R: CCATACTCTCGGTATCTTTC
ed-tsu E4-4  F: CACCCTAGGAGTTGTGTTGTT dCAPS EcoRV [25]
R: GCGGTTCTGTACAATTGCCTGATA
132 S EHRERSBFZE EIFENMERSE.  DNA BT 8, PCR ™ # (142 bp ) M Dra 1 FR il
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B AN el-nl FERAY, X HA 18 Hi i PCR 724
(444 bp ) Fl Tag 1 F1 Bfie 1 FR 1 P4 V) Bl 8 17 il 1) 2
Mo RERE Tag 1EFYIEL 2 1~ F BERI 410 bp 134 bp 11
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E3 SEH ) 3 43 79 FH E3-1 51 9% 3k 5 4
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FER AL, H E3-2 514 %} 558 bp A9 A RE 3 K 4
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BE il PR U0l A T Bl U SO, BB DD AL 2 A4 R B
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JH Ale T FRA$IPE N U BEEFEA T REU) S , BRI U A 2
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AL KRBT AR R e3-fs BEPIAY,
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Fig.1 Combination frequency of intermediate gene and genotype in different populations
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Table 2 Genetic variation of gene loci in wild soybean

Jat (= AL S L P ER SRR U E WA Shannon ZFEMEFR L
Population Locus Sample Observed number Effective number Expected Shannon’s
size of alleles of alleles heterozygosity information index
3 ERE El 137 1.0000 1.0000 0.0000 0.0000
Three populations ~ £2 137 3.0000 2.1671 0.5385 0.8503
E3 137 2.0000 1.7049 0.4134 0.6039
E4 137 1.0000 1.0000 0.0000 0.0000
S5 137 1.7500 1.4680 0.2380 0.3636
e 7 El 61 1.0000 1.0000 0.0000 0.0000
Linyi E2 61 2.0000 1.6313 0.3870 0.5754
E3 61 2.0000 1.8231 0.4515 0.6438
E4 61 1.0000 1.0000 0.0000 0.0000
S5 61 1.5000 1.3636 0.2096 0.3048
%k El 44 1.0000 1.0000 0.0000 0.0000
Penglai E2 44 3.0000 2.4631 0.5940 0.9681
E3 44 1.0000 1.0000 0.0000 0.0000
E4 44 1.0000 1.0000 0.0000 0.0000
3y 44 1.5000 1.3658 0.1485 0.2420
R El 32 1.0000 1.0000 0.0000 0.0000
Rongcheng E2 32 3.0000 2.0317 0.5078 0.8305
E3 32 1.0000 1.0000 0.0000 0.0000
E4 32 1.0000 1.0000 0.0000 0.0000
Ty 32 1.5000 1.2579 0.1270 0.2076

R3 3INMTFEREERRZEMNEEERNEE—BE
Table 3 Genetic Identity and genetic distance coefficient
among three populations

JEitE I Y R FA
Populations Linyi Penglai Rongcheng
YT Linyi bk 0.8496 0.8261
%K Penglai 0.1630 Rk 0.9956
TR

0.1910 0.0044 HHEH
Rongcheng

XA TT: Nei’ s REIERS s WML EI7: Nei' s 8% —8UE
Above diagonal: Nei's genetic distance, Below diagonal: Nei's genetic

identity
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