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Genetic diversity and quality analysis of cultivated Pesudostellaria heterophylla
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Abstract: Objective To study the genetic diversity and medicinal quality of Pesudostellaria heterophylla and to provide a
reference for rational utilization on germplasm resources and fine variety breeding of P. heterophylla. Methods The genetic
diversity of the 12 cultivated provenances of P. heterophylla were analyzed by ISSR molecular markers, and Pseudostellarin B in
root of P. heterophylla were analyzed by HPLC. Results A total of 82 bands were produced by 10 primers, among which 73
bands were polymorphic bands, and the percentage of polymorphic bands (PPL) was 89.02%. The average value of Nei’s genetic
diversity index (H) was 0.257 9, Shannon’s information index (/) was 0.388 4, genetic differentiation coefficient (Gst) was 0.274
1, and the gene flow (Nm) among provenances was 1.323 8. Cluster analysis based on genetic identity indicated that 12
provenances could be divided into three groups. There were great differences of Pseudostellarin B content among and within
provenances. Pseudostellarin B content (0.049 4%) in provenance 4 was significantly higher than those in the others, and the
coefficient of variation (9.51%) was less in this provenance. Conclusion The high genetic diversity could be attributed to the
provenances exchange in different production areas of P. heterophylla and its biological characteristics. Comprehensive
consideration of genetic diversity and Pseudostellarin B is made, and the provenances 3 and 4 of P. heterophylla have better
quality, which are suitable for germplasm conservation and variety breeding.
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Table 1 Information of samples

bt = Tol T 8 U515 % ISSR #%4h % HPLC Ff &%k

1 LRI BRI AR, SIRNE S, R 2 4 10 5

2 CRUEIN-2 BRI, SIS, Ak 2 & 10 5

3 LR ZE-1 L B AR, SRR, kB 14E 10 5

4 MIpINEIE S 5) FRUHEF AR, SR AT, By 14 10 5

5 VLIA)2-3 Ty R, SIS, R4 10 5

6 VLI R LB AR, BIFh ST, Fbr 1 4E 10 5

7 TIN5 LA, BRI, R 2 4 9 5

8 T MRS, SIFh TR, ks 1 4F 10 5

9 T it R SRR K B H RS, RI5T 20 4 10 5

10 SN -2 MEFAR R BRI, BRI 5 4F 10 5

11 B it -3 A K ST RS, AR 7% R 1 5~8 4, 10 5
SINFR B UR I 1 4F

12 o it -4 R GO ITFE, P s . b, MR EE 10 5
FK 5~84EJ5, BB 517 2 4F
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Table 2 Determination of Pseudostellarin B in P. heterophylla from 12 provenances

PG JREE | % FhsiAe 5w 55 1 % TG BRI % FhsiAe e /8 1 %
1 0.012440.015 4 124.19 7 0.012 4 —
2 0.0162+0.014 3 88.27 8 0.000 14-0.000 2 200.00
3 0.027 1£0.008 8 32.47 9 0.025 6+0.004 9 19.14
4 0.049 4£0.004 7 9.51 10 0.004 60.008 7 189.13
5 0.024 840.007 2 29.04 11 0.0220 —
6 0.023 0£0.003 3 14.35 12 0.019 440.008 4 43.30
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Fig. 1 ISSR amplification of primer C54 (A) and C23 (B)
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Table 3 Amplification of different ISSR primers

EIL/EAY S SIWFH (5°-37) hs¥i & Z A AL PPL /%
110815C21 GAGAGAGAGAGAGAGAC 9 8 88.89
110815C23 CTCTCTCTCTCTCTCTT 7 7 100.00
110815C24 CTCTCTCTCTCTCTCTA 7 6 85.71
110815C52 GGAGAGGAGAGGAGA 11 11 100.00
110815C53 ATATATATATATATATC 6 3 50.00
110815C54 TATATATATATATATAT 12 11 91.67
110822C65 GAGAGAGAGAGAGAGAYG 7 6 85.71
110822C71 CACACACACACACACARG 11 9 81.82
91020P34 ATGATGATGATGATGATG 5 5 100.00
91020P38 GAAGAAGAAGAAGAAGAA 7 7 100.00

St 82 73 89.02

33 AEMEXFSHIEERZ M
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Table 4 Genetic diversity of P. heterophylla from different provenances

Na

Ne

H

/

LYGER AN pud i SN

By ZE/MSEC PPL/%

1 67 81.71

2 60 73.17

3 75 91.46

4 63 76.83

5 57 69.51

6 52 63.41

7 55 67.07

8 65 79.29

9 52 63.41

10 71 86.59

11 49 59.76

12 61 74.39

P 60.58 73.88

YIRS 73 89.02

1.81714+0.389 0
1.73171+0.445 8
1.914 61+0.281 1
1.768 31+0.424 5
1.695 11+0.463 2
1.634 11+0.484 6
1.670 7£0.472 8
1.792 7+0.407 9
1.63411+0.484 6
1.8659+0.3429
1.597 61+0.493 4
1.743 94+0.439 2
1.738 84+0.427 4
1.8902+0.152 1

1.468240.3325
1.4531+0.3829
1.502 8+0.299 0
1.4157+0.3425
1.45244+0.379 8
1.383440.360 3
1.3939+0.349 7
1.4929+0.344 9
1.3174+0.343 9
1.5171+0.343 4

0.281 7+0.169 6
0.2620%0.194 5
0.306 61+0.145 2
0.2522+0.176 7
0.261240.197 7
0.227 840.194 6
0.236 71+0.188 4
0.2902+0.178 1
0.194940.181 8
0.304 410.166 2

0.426 0+0.2359
0.3910+0.270 7
0.466 7+0.192 9
0.385040.247 5
0.386 94+0.279 3
0.3415+0.279 6
0.356 61+0.270 8
0.433010.249 3
0.301 60.260 5
0.4573+0.224 1

1.366 0+0.361 1 0.217 14+0.197 3 0.324 61+0.284 5
1.44041+0.363 6 0.260 0+0.186 7 0.391 1+0.261 5
1.433 61+0.350 3 0.257940.181 4 0.388 44-0.254 2

1.6165+0.311 8

0.3553+0.138 6

0.528 51+0.168 9
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Table 5 Genetic distance (below diagonal) and genetic identity (above diagonal) of P. heterophylla provenances

LR 1 2 3 4 5 6 7 8 9 10 11 12

1 skt 0.9725 08774 0.8747 0.8842 0.8678 0.8725 0.8884 0.8308 0.8653 0.8615 0.863 6
2 0.0279 ok 0.8751 0.8999 0.8977 0.8740 0.8994 0.8893 0.8416 0.8476 0.8696 0.848 4
3 0.1308  0.1334  **** 09008 0.8855 0.9263 0.8656 0.8574 0.9189 0.8891 0.8678 0.8882
4 0.1338  0.1055 0.1045 *** (08800 09224 0.8734 0.8999 0.8500 0.8389 0.8411 0.8562
5 0.1231 0.1080 0.1216 0.1278 **** 08920 0.9509 0.8858 0.8723 0.8728 0.8795 0.8665
6 0.1418 0.1347 0.076 6 0.0808 0.1143 **** (08678 0.8714 0.8905 0.9125 0.8433 0.8665
7 0.1346  0.1060 0.1444 0.1354 0.0503 0.1418 **** (08302 0.8341 0.8206 0.8336 0.8368
8 0.1183  0.1173  0.1538 0.1522 0.1213 0.1376 0.1861 ***  0.8289 09046 0.9240 0.867 8
9 0.1854 0.1725 0.0854 0.1625 0.1366 0.1160 0.1814 0.1877 ***x (08724 0.8182 0.8754
10 0.1447 0.1654 0.1176 0.1757 0.1360 0.0916 0.1977 0.1002 0.1365 **** (08741 0.8596
11 0.1491 0.1398 0.1418 0.1730 0.1284 0.1704 0.1820 0.0791 02006 0.1346 ****  0.8905
12 0.1466  0.1644 0.1186 0.1553 0.1433 0.1432 0.1782 0.1418 0.1331 0.1513 0.116 0 *%***
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Fig.2 Dendrogram for genetic distance of P.

heterophylla provenances
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