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Genetic diversity of Paris polyphylla var. yunnanensis by SSR marker
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Abstract: Objective The genetic diversity of Paris polyphylla var. yunnanensis germplasmic resources in natural populations was
analyzed by simple sequence repeat marker for protection and rational utilization. Methods A total of 115 individuals of P. polyphylla
var. yunnanensis collected from five natural populations were analyzed by SSR marker for genetic diversity analysis. Results Eight
pairs of SSR primers were screened. A relatively high level of genetic diversity was revealed: The percentage of polymorphic bands
was 100%, the polymorphism information content was 0.745 6. At the population level and species level, the observed number of allele
was 8.425 0 and 17.750 O, respectively, the effective number of allele was 4.960 9 and 7.500 7, respectively, the observed
heterozygosity was 0.295 5 and 0.294 8, respectively, the expected heterozygosity was 0.654 8 and 0.774 4, respectively, and the
Shannon’s information index was 1.520 1 and 2.038 6, respectively. The genetic differentiation coefficient was 0.172 8 and the gene
flow was 1.196 6. Based on UPGMA cluster analysis, the five populations of P. polyphylla var. yunnanensis were divided into two
clades. Conclusion The level of genetic diversity of P. polyphylla var. yunnanensis was relatively high and there was certain genetic
differentiation within and among populations. This study puts forward several suggestions for the protection and development of P.
polyphylla var. yunnanensis resources, which will be helpful for protection and sustainable utilization of scientific advice and reference.
Key words: Paris polyphylla var. yunnanensis (Franch.) Hand. -Mazz.; genetic diversity; SSR; effective number of alleles; expected
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Table 1 Sample sources of P. polyphylla var. yunnanensis
m (E) (N)
Popl 23 2059 100°5029.2" 24°27'06.3"
Pop2 23 2 326 98°55'46.4" 26°55'38.7"
Pop3 23 2 300 102°29'43.4" 26°04'05.5"
Pop4 23 2 558 100°02'54.4" 26°10'10.8"
Pop5 23 1764 98°25'55.6" 25°28'33.3"
Maxim. Dioscorea opposita Thunb. 3
2.1 DNA EST EST-SSR
46
DNA 8
DNA 0.8%
DNA 2.3 PCR
2.2 SSR 231 PCR 15uL Tag Mix
[10-13] 75 uL 10 pmol/uL 1uL 10
SSR Lilium brownii var. pmol/uL 1 uL DNA 1 uL

viridulum Baker

Trillium tschonoskii

ddH,0 4.5 uL
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2.3.2 PCR 94 5min 4 5
30s 64 30s 45 66 Ne
72 30s 30 72 10 min PIC Population 1.2.28
4 SSR Nei’s
1 PCR
TGTAAAACGACGGCCAGT 1
2 2 3.1
2.4 8 PCR
Popgene Version 1.32 2
2 SSR
Table 2 SSR primers of P. polyphylla var. yunnanensis
5.3 bp Tl
2 F GCACCCAATTCTACCACACC (ATC)s 202 57 12
R ACTGGAACGTCCAGCTCGT
6 F GTATCGACGGTCGCGATTAT (CT)g 200 57 12
R GTATCGACGGTCGCGATTAT
7 F CATTAGCCGAGAAAGGCTTG (AG)s 208 55 12
R ACTGGAGCCTCGATCACAAT
8 F GGAGGAAGACGATGATCGAA (GAG), 208 56 12
R GCCATGTGCAGTCTCTCAAA
BH1 F AGAAAGCAAGCACAGCGGCG (GGC)1, 210 60 13
R CGGTGGAGCCTCCCCATTGC
CL3 F AGCCATCTTCTTCGTTTGGC (CT)a 210 58 11
R CGAATCAACGGCGAGTGTC
CL34 F GGTGACGCCACAAAGAAGAC (AG)s (AG) 178 58 11
R CGTCGTGACCGCCTACTACT
PP2 F TTCTTTCAACCGCCATACCGT (GA)19 196 59 10
R TGCTTTGCTGCTTCTAACTCG
3.2 84250 N, 4.9609 Ho 0.2955
46 8 He 0.6548 Shannon’s |
SSR 5 115 15201 N, 177500 N, 75007
PCR PPB H, 02948 He 07744 1| 20386
100% PIC 04419 0.9509 0.7456 He | Pop4
3 Na Pop5
35 8 SSR Na Ne Ho He I

Table 3 Observed and effective number of allele (N,, N.), observed and expected heterozygosity (H,, He), and Shannon’s
information index of eight SSR primers from five P. polyphylla var. yunnanensis populations

N, Ne H, He |

Popl 7.750 0 (4.773 4) 3.829 9 (2.988 6) 02590(0.1897) 05957 (0.2861)  1.3711 (0.794 1)
Pop2 8.875 0 (4.794 0) 5.041 0 (2.648 2) 0.2607(0.1968)  0.7172(0.2460)  1.6602 (0.737 9)
Pop3 8.750 0 (5.994 0) 5.893 0 (5.068 1) 0.2885(0.1239)  0.6815(0.3071)  1.600 8 (0.901 8)
Pop4 9.6250(7.288 7) 6.440 8 (5.877 0) 0.3177(0.1845)  0.7107(0.2679)  1.7025(0.919 8)
Pop5 7.125 0 (4.549 3) 3.599 6 (2.617 6) 0.3515(0.3009)  0.5688(0.3182)  1.2656 (0.808 2)
8.425 0 (0.882 5) 4.960 9 (1.113 3) 0.2955(0.0353)  0.6548(0.0610)  1.5201(0.1913)

17.750 0 (12.747 5) 7.500 7 (6.166 5) 02948(0.1381)  0.7744(0.1792)  2.038 6 (0.846 3)

Standard deviation is in brackets
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on Nei’s genetic distance
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