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Construction and Application of SSR Molecular Markers System
for Genetic Diversity Analysis of Chinese Tartary Buckwheat
Germplasm Resources
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Abstract:  Objective  The SSR molecular markers system was optimized and constructed for genetic diversity analyses of
Chinese tartary buckwheat germplasm resources, which is helpful for evaluating Chinese tartary buckwheat collections. =~ Method
The SSR-PCR system was optimized by [L;¢(4°)]Jorthogonal design, the optimized gel concentration of PAGE was confirmed, and
the genetic diversity of 50 tartary buckwheat accessions was analyzed by 19 SSR primer pairs screened from 250 ones of different
crops. Result The optimized SSR-PCR system was as follows: 30 ng DNA template, 150 pmol-L™" dNTP, 0.1 pmol-L™" primer, 2.0
U-L" TagDNA polymerase, 2.0 mmol-L"' Mg**, 1xTaq buffer and ddH,O then added up to terminal volume of 25 pL with 6% PAGE
for testing. The primers screening efficiency was 7.6%, and the primers from common buckwheat were applicable. A total of 157
alleles were detected by 19 primers, with 2-11 alleles for each primer pair, and the average was 7.42. Moreover, the averaged PIC

and DP values were 0.8881 and 5.684, respectively. Using Popgen Ver.1.31, 50 accessions were clustered into 5 groups at GS 0.578.
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The clustering results revealed that the genetic diversity of accessions of tartary buckwheat was not correlated to their geographic

origins. The genetic diversity of tartary buckwheat from Sichuan was very rich as genetic parameters were the highest. The core

primers could be used to identify the similar accessions.

Conclusion

The SSR molecular markers system was effective for

assessment of genetic diversity of Chinese tartary buckwheat germplasm resources. SSR primers of common buckwheat could be

used in tartary buckwheat. TBPS and Fes2695 were SSR core primers. It showed a high genetic diversity in 50 Chinese tartary

buckwheat accessions which could be classified into 5 groups.

Key words: tartary buckwheat; SSR; genetic diversity
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Table 1 Name and origin of the accessions
Code Accessions name Origin Code Accessions name Origin
1 1 Heifeng No.1 Shanxi 26 Kugiao Shaanxi
2 2 Liugiao No.2 Guizhou 27 Kugiao Shaanxi
3 Kugqiao Shaanxi 28 Cigiao Sichuan
4 Kugqiao Anhui 29 Kugqiao Guizhou
5 Kugqiao Shaanxi 30 Kugqiao Ningxia
6 Kugiao Shaanxi 31 Qiaomai Shanxi
7 82-8-1 Anhui 32 Qiaomai Gansu
8 Kugqiao Shaanxi 33 75( )Liaoqiao75(ku) Liaoning
9 Kugqiao Sichuan 34 Heikugiao Qinghai
10 Kugiao Shaanxi 35 2-2 Hunan 2-2 Hunan
11 Kugiao Shanxi 36 Tangwankuqiao Hunan
12 3 Weining No.3 Guizhou 37 1 ALiuqgiaoNo.1A Guizhou
13 Kugiao Hubei 38 1-2 Hunan 1-2 Hunan
14 Eluomuerre Sichuan 39 Kugqiao Qinghai
15 3-1 Hunan 3-1 Hunan 40 6-2 Hunan 6-2 Hunan
16 Haiyuankugiao Ningxia 41 2 JinqiaomaiNo.2 Shanxi
17 Fenghuangkugiao Hunan 42 Kugqiao Qinghai
18 5-2 Hunan 5-2 Hunan 43 Kugiaomai Anhui
19 Kugiao Shaanxi 44 Kugiaomai Gansu
20 Kugiao Hubei 45 Kugqiao Hubei
21 9909 Xinong 9909 Shaanxi 46 Zhenbakugiao Shaanxi
22 Pengzekugiao Jiangxi 47 Laoyakugiao Sichuan
23 Ximakugiao Hunan 48 Makugiao Gansu
24 Kugiao Hubei 49 Xinshaokuqiao Hunan
25 Makugiao Gansu 50 3-2 Hunan 3-2 Hunan
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Fig. 1 Electrophoretic pattern of 50 accessions of tartary buckwheat with SSR primer TBP7
2 SSR
Table 2 Amplification for SSR primer pairs of different crops
Product
Type of primers No. of primers No product Effective Polymorphism
Monomorphic Polymorphic amplification (%) (%)
SSR 58 3 0 55 5.2 0
Barely, Common wheat, Oat, Adzuki bean SSR
SSR  Common buckwheat SSR 138 62 9 67 51.4 6.5
SSR  Tartary buckwheat SSR 54 41 10 3 94.4 18.5
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Table 3 Amplification results of SSR primers in tartary buckwheat
SSR PIC

Primer name  Sequences of SSR primers (5'-3") No. of alleles  Annealing temperature ()  Size of brands (bp)  Value of PIC DP

TBP1" F: TGCCGTTCGTGTCGTAATTCAGC 9 56 150—200 0.845 7
R: TTGTCACCGTCATTGTGAGTCCA

TBP2" F: GTTGGCTGATGACAAGAT 11 55 150—290 0.872 9
R: GTTGGCTGATGACAAGAT

TBP3" F: GGGTGGTCCTATTTACCGATTTA 7 55 125—160 0.984 6
R: TTGAGGGTTAGGTGATCTTGCTT

TBP4" F: TCGCCGAGATGCTTGGAT 4 55 130—145 0.884 2
R: TGACCCTGCTTCACCTTA

TBP5" F: GGGGATTGATCGAGAAAG 10 55 200—250 0.998 10
R: CCGAAGAGTAACTAGGAC

TBP6" F: CGGCTAATAAGTCGTTTC 2 57 140—250 0.932 2
R: GGATCATAGGTCGTGAAT

TBP7" F: GACCCTTTGACCGTGCTTTACCT 3 55 250—350 0.894 2
R:AAGGTAAGGTAAAGCACGGTCAA

TBP8® F: GGAGGTCCATGAGGATGTTGCTG 8 55 100—250 0.858 5
R: GGAGGTCCATGAGGATGTTGCTG

TBPY" F:AAGGTATGGCTGGTAGACAAAGA 4 56 190—350 0.994 4
R: GTCCTATCGCTACTAGAGGAAGA

TH3A_CA7"® F: KKVMVMV(GT)s 5 57 160—200 0.591 1
R: AGTGC CCGTC CCGTGTAC

Fes1585!'7) F: GCCTCCTACTAGCCCTTCCA 10 58 100—200 0.922 9
R: AGCTGACCCTTGTGTCTCCC

Fes1623!'7 F: CGACCGAGATTTGGTTTGAA 8 50 100—200 0.766 3
R: CGTGGTGAATTAGGGTTGTG

Fes2644!'7 F: GGAGTAAGACCTCCACAAAGGT 8 58 195—300 0.640 2
R: GCAAGTGATAACCCCTCTCTCT

Fes1497!'7 F: GTTGGCTGACGAAGACCGAC 10 61 100—140 0.820 9
R: AAAGAGAGCGAGAGGCACTG

Fes3340!'7 F: CATACACCACAACAGAACGATG 8 55 110—150 0.935 6
R: TTGGTTTTGCATTAGAGAGCAC

Fes1308!'7 F: ACTCTTGAATGTATGCACCAG 6 48 200—300 0.978 5
R: TAGCGTGAGAGAGAGAGAGAGA

Fes2695!'7 F: ACCGAGATAGAGACCGAGAT 10 55 300—400 0.999 10
R: CAAACTAACATACCCAAAGA

Fes1326!'7 F: GACCCTTCGTTAGTAGACCA 10 55 180—290 0.961 8
R: GGAGGAAGAGAAGAGAAAGT

Fes2459!'7 F: CGGGATGAGCAACTCTGACT 8 56 150—225 0.994 8
R: TTATACGCTCCACGCTTCCT

Mean 7.42 0.888 5.684

*

The asterisks means that the primer pairs were developed by Minor Crops Research Group of Institute of Crop Science of CAAS

TBP5  Fes2695 SSR
TBP2 10 PIC 0.998 0.999
DP 10 UPGMA GS=0.578
2 64%
2.3 32
SSR 4 50 2 10 2

GS 0.308—0.836 0.836 17 18 38
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Table 4 Genetic similarity among 50 tartary buckwheat accessions based on SSR markers

No. Max Min Mean No. Max Min Mean
1 0.780(9) 0.436(20) 0.639 26 0.776(25) 0.483(45) 0.599
2 0.836(10)* 0.440(20) 0.656 27 0.717(46) 0.423(20) 0.587
3 0.807(8,31) 0.500(20) 0.657 28 0.667(29) 0.408(44) 0.564
4 0.813(9) 0.467(20) 0.636 29 0.755(8,10) 0.417(20) 0.597
5 0.820(8) 0.464(20) 0.670 30 0.645(5) 0.400(48) 0.562
6 0.776(2) 0.468(20) 0.651 31 0.807(3) 0.417(44) 0.613
7 0.780(8) 0.481(20) 0.658 32 0.710(33) 0.419(48) 0.594
8 0.828(10) 0.453(20) 0.694 33 0.737(6) 0.475(14) 0.632
9 0.813(4) 0.423(20) 0.661 34 0.667(2) 0.400(49) 0.573

10 0.836(2)* 0.491(20) 0.694 35 0.774(8,23) 0.462(44) 0.639

11 0.706(10) 0.390(44) 0.563 36 0.679(9) 0.444(45) 0.565

12 0.783(10) 0.469(20) 0.634 37 0.813(5) 0.500(20) 0.639

13 0.788(8) 0.452(38) 0.629 38 0.625(26) 0.448(15) 0.547

14 0.667(2) 0.383(18) 0.531 39 0.808(16) 0.512(44) 0.622

15 0.710(10) 0.414(14) 0.590 40 0.684(12) 0.438(14) 0.588

16 0.808(39) 0.480(18) 0.633 41 0.806(8) 0.456(20) 0.633

17 0.730(8,10) 0.483(20) 0.619 42 0.679(2,8) 0.414(19) 0.574

18 0.711(26) 0.383(14) 0.558 43 0.720(46) 0.440(14) 0.592

19 0.689(7) 0.400(44) 0.564 44 0.619(6,26) 0.390(11) 0.520

20 0.609(18) 0.308(48)** 0.486 45 0.697(1) 0.421(18) 0.549

21 0.689(26) 0.439(47) 0.550 46 0.792(9) 0.449(20) 0.657

22 0.793(23) 0.481(14) 0.626 47 0.642(5) 0.431(28,30) 0.553

23 0.828(8) 0.500(44) 0.673 48 0.651(9) 0.308(20)** 0.555

24 0.698(26) 0.455(25) 0.586 49 0.717(9) 0.400(34) 0.573

25 0.776(26) 0.426(45) 0.606 50 0.680(9) 0.391(20) 0.554

* sk 1

The max GS with one asterisk; The min GS with two asterisks; Numerals in bracket is No. of accessions in table 1

21 26 25 7

38 2.4
6 4
11 19 49 3
19 49 50 3 5
36

3 44 48 NA 6.782 PIC 0.811 SI 0.224

47 20

Nei's

10
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Fig. 2 UPGMA dendrogram among 50 tartary buckwheat accessions with SSR markers
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Table 5 Estimates of genetic parameters for 9 groups of tartary buckwheat based on SSR primers
Groups Number NA NE PIC NP PP (%) Sl
/ Shanxi/Liaoning 5 5.034 3.989 0.651 11.0 81.965 0.176
Guizhou 4 4.549 2.632 0.624 11.0 76.953 0.163
Shaanxi 10 5.621 4.376 0.742 12.0 85.723 0.187
/ Anhui/Jiangxi 4 2.691 2.135 0.588 11.0 62.499 0.148
Sichuan 4 6.782 5.234 0.811 13.0 98.521 0.224
Hubei 4 6.315 4.823 0.807 13.0 93.210 0.213
Hunan 10 6.126 1.516 0.788 13.0 93.093 0.211
/ Ningxia/Qinghai 5 2.104 1.662 0.569 11.0 60.639 0.143
Gansu 4 5.478 3.691 0.719 12.0 84.201 0.185
Mean 4.967 3.340 0.699 11.9 81.868 0.183
TBP5 (5) TBP5(6) TBP5(8) TBP5(10) Fes2695 (13) Fes2695 (20) Fes2695 (24) Fes2695 (45)
Fes2695  SSR
TBPS5and Fes2695 were SSR core primers, No. in bracket means No. of some tartary buckwheat collections used
3
Fig. 3 DNA fingerprints of tartary buckwheat from Shanxi and Hubei by SSR markers
24 45 Fes2695 53 6 3
3
4 20 45
20 9] SSR
PCR 2
45
3 SSR PCR
3.1 SSR
SSR [4ISSR-PCR
SSR-PCR Taq DNA
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8.26 SSR
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