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Genetic diversity analysis on Sophora alopecuroides based on ISSR markers
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Abstract: Objective To analyze the genetic polymorphism and relationship of Sophora alopecuroides from Ningxia, Gansu, Qinghai,
Xinjiang, and Inner Mongolian in China, and to offer some information for the domestication and protection of wild S. alopecuroides
germplasms. Methods ISSR primers were used to analyze the genetic diversity of 22 populations of S. alopecuroides. Cluster analysis of
the unweighted pair-group method with arithmetic average (UPGMA) and principal component analysis (PCA) were carried out based on
the molecular data obtained, and a dendrogram was constructed. Results Totally 433 alleles were amplified using the 51 ISSR primers.
The number of allels in per primer range was 5—12, with an average of 8.49. The average percentage of polymorphic loci (PPB) was
93.30%. The Nei’s gene diversity (/) and Shannon’s information index (/) were 0.335 1 and 0.499 8, respectively. The genetic distances
range was 0.173 6—0.650 2. Conclusion The genetic polymorphism among 22 populations of S. alopecuroide is relatively abundant and
there are no direct relationship between genetic distance and geographical distribution in them.
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Table 1 Population codes and sources of S. alopecuroides

B KA B KA
1 TRHMEDLES 12 TEHE RS
2 THERESKAES 13 THRRTTRH
3 THATEHRS 14 TFTHREENOFRE
4 THEHEMAMNES 15 HilgT
5 pHMWERLIHS 16 HWEHHHK
6 TR TR 17 WS L
7 TEVDE ki 18 Hilakim
8 TEpPTHIINRY 19 HisS AR
9  TEBNWHEX 20 B
10 THEZREEES 21 HrEeEAst
1 FEHEAEHF LS 22 SRR

2 HE

2.1 2 DNA i2EX. PCR 3 $&F0 K4

I CTAB JEMHRHUS DNA, 4N
FET i, R RAELEIR Ay 100 ng/uL. ISSR Jx
WARER (20 uL): 10X 22 2.0 uL, Mg™™ 6 mmol/L,
5149 30 umol/L, DNA £%4% 10 ng, dNTP 1 mmol/L,
Taq fi§ 2 U, %Ml ddH,0 %20 pL. JeWAE Bio-Rad
A H] ) PTC—200 B PCRAFIMY_EIEAT o R NART A
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Fig.1 Amplification of Primer 30 in 22 populations
of S. alopecuroides
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Table 2 Amplification and genetic diversity analysis of S. alopecuroides by ISSR
iy SIS (5°-37) BIGRE /°C B ZENMAA PPB/% H I
1 AGAGAGAGAGAGAGAGC 52 12 9 75.00 04591 0.6501
2 GAGAGAGAGAGAGAGAT 53 9 9 100.00 0.3494 0.5211
3 CACACACACACACACAA 54 6 6 100.00 0.3113 04771
4 AGAGAGAGAGAGAGAGCT 56 5 5 100.00 0.4496 0.6393
5 AGAGAGAGAGAGAGAGCC 56 10 8 80.00 03435 0.5209
6 AGAGAGAGAGAGAGAGCA 56 9 9 100.00 0.3205 0.4928
7 GAGAGAGAGAGAGAGACT 56 11 8 77.80 03621 0.5376
8 GAGAGAGAGAGAGAGACC 56 8 8 100.00 0.3487 0.5238
9 GAGAGAGAGAGAGAGACG 56 8 8 100.00 0.3409 05154
10 CTCTCTCTCTCTCTCTGA 52 7 7 100.00  0.4050 0.5832
11 GTGTGTGTGTGTGTGTCC 56 5 5 100.00  0.3033 04677
12 TCTCTCTCTCTCTCTCGT 52 7 7 100.00 0.3961 0.5821
13 ACACACACACACACACTA 52 7 7 100.00 0.3536 0.5327
14 ACACACACACACACACTG 52 8 7 87.50 03725 0.5488
15 ATGATGATGATGATGATG 53 10 10 100.00  0.4393 0.6300
16 CTCCTCCTCCTCCTCCTC 63 8 7 87.50 0.3394 0.5084
17 GACAGACAGACAGACA 53 8 6 75.00 0.3630 05425
18 CCCTCCCTCCCTCCCT 56 7 7 100.00 04250 0.6129
19 GATAGATAGACAGACA 42 9 9 100.00 0.3742 0.5577
20 CTTCACTTCACTTCA 42 5 5 100.00  0.3785 0.5509
21 GGAGAGGAGAGGAGA 51 9 8 88.90 04143 0.6017
22 GGGTGGGGTGGGGTG 57 11 10 9090 0.2806 0.4314
23 AGGCTCTCTCTCTCTCT 52 7 7 100.00  0.4664 0.6590
24 CGGCACACACACACACA 56 8 8 100.00 0.2794 04377
25 GGGACACACACACACAC 56 9 8 88.90 03673 0.5474
26 CATGGTGTTGGTCATTGTTCCA 56 11 11 100.00 04050 0.5922
27 GAGAGAGAGAGAGAGATC 56 8 8 100.00 0.3187 04850
28 GAGAGAGAGAGAGAGATG 56 10 9 90.00 0.3829 05628
29 AGAGTTGGTAGCTCTTGATC 56 9 6 66.70  0.3347 04978
30 AGAGAGAGAGAGAGAGTC 52 8 8 100.00  0.3017 0.4621
31 ACACACACACACACACCA 52 7 7 100.00 0.3565 0.5369
32 ACACACACACACACACCT 57 10 10 100.00 04046 0.5913
33 GGGCACACACACACACA 57 8 7 87.50 03619 0.5371
34 GGCCACACACACACACA 57 11 11 100.00  0.3978 0.5846
35 CGCCACACACACACACA 52 9 9 100.00  0.3999 05781
36 GCGACACACACACACAC 57 12 12 100.00  0.3709 0.5510
37 CGGCTCTCTCTCTCTCT 52 7 6 8570 03492 0.5201
38 CGCCTCTCTCTCTCTCT 52 6 6 100.00  0.4194 0.606 6
39 GGCCTCTCTCTCTCTCT 57 10 9 90.00 0.3430 05178
40 CCCAGAGAGAGAGAGAG 57 9 9 100.00  0.2640 0.4199
41 CGCAGAGAGAGAGAGAG 57 12 11 91.70  0.2742 0.4323
42 CCGGAGAGAGAGAGAGA 57 9 9 100.00  0.2599 0.4105
43 GCGTCTCTCTCTCTCTC 51 11 10 90.90 0.3475 0.5209
44 GGGTCTTCTTCTTCTTC 51 9 8 88.90 02583 04159
45 CCCGTGTGTGTGTGTGT 51 8 8 100.00  0.3347 0.508 1
46 GCGGTGTGTGTGTGTGT 57 11 10 9090 03165 04788
47 CCCTGTGTGTGTGTGTG 51 5 5 100.00  0.3860 0.566 3
48 CGCTGTGTGTGTGTGTG 51 6 6 100.00 0.3306 0.4911
49 AGCCTCTCTCTCTCTCT 52 9 6 66.70  0.3402 0.509 6
50 AGGTCTCTCTCTCTCTC 52 8 8 100.00  0.3678 0.5471
51 ACGTCTCTCTCTCTCTC 52 7 7 100.00  0.2762 0.4459
57 433 404
1 8.49 7.92 9330 03558 0.5302
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A5E), 1) 0.355 8; T1E 0.410 5(42) ~0.659 0 (23)
AR, V5 0.530 2. AL, AS[EHBEEDRYE 7 S
JEREIL DNA 25, JHF HRIUH B S gL 2 4
PR

EE T ISSR MRS HMMEEXR
AMFT, 22 AN S R ISSR FRic iist
FEREBSAE 0.173 6~0.650 2, “F14% 0.431 5, Hob
T 12 5 13 BISRZOC R ik, 1L IR 8 0.173 65
JERE 7 SIERE 18 MRSk Riie, WAL E A
0.650 2 (£ 3). Xf 22 AN G B (1) g A% iR 25 idF
ATECR 04T, IR HE 5 1P AR B s e 22 s
FEi Ko 0.504 8, REAJRHE S HILAD 21 AR HE
IR 25 BN, SRERR RN

32

R3 RAEETEHIEEERRX SR

Table 3 Pairwise analysis on genetic distance among 22 populations of S. alopecuroides

o AL EE Y [ A% B Y
FHME S PN w/ME FHME SN w/ME
1 0.387 1 0.533 4 (4) 0.280 8 (2) 12 0.396 8 0.615 4 (4) 0.173 6 (13)
2 0.3994 0.479 8 (18) 0.280 8 (1) 13 04112 0.637 0 (4) 0.173 6 (12)
3 0.443 7 0.5256 (21) 0.363 6 (8) 14 0.4108 0.502 4 (4, 18, 21) 0.3309 (12)
4 0.501 8 0.645 8 (5) 0.3804 (3, 8) 15 0.390 6 0.464 9 (4) 0.3055(12)
5 0.504 8 0.645 8 (4) 0.390 6 (13) 16 0.424 1 0.602 7 (5) 0.3213 (19)
6 0.438 3 0.561 3 (5) 0.340 6 (18) 17 0.424 6 0.565 4 (4) 0.3504 (14)
7 0.442 6 0.650 2 (18) 0.299 3 (1) 18 0.4556 0.650 2 (7) 0.340 6 (6)
8 0.4525 0.598 5 (5) 0.363 6 (3) 19 0.440 8 0.6154 (5) 0.302 4 (6)
9 0.4169 0.5217 (4) 0.3342 (1) 20 0.396 0 0.506 2 (5) 0.3182 (21)
10 0.430 5 0.569 5 (21) 0.308 7 (1) 21 0.457 8 0.628 3 (5) 0.318 2 (20)
11 0.448 4 0.590 1 (5) 0.357 0 (19) 22 0.418 3 0.549 3 (4) 0.3055(14)
i BT A2t A% B X IR s e g 5
Numbers in bracket represent variety number corresponding to genetic distance
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Fig. 2 UPGMA cluster analysis of 22 populations

of S. alopecuroides
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Fig. 3 Principal coordinates graph of 22 populations
of S. alopecuroides tagged by ISSR
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