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RAPD analysis for genetic diversity of Isoetes sinensis
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Abstract Random Amplified Polymorphic DNA  RAPD markers were used to measure genetic diversity
of 48 individuals from four natural populations of Isoetes sinensis a rare and endangered plant in China.
A total of 124 DNA fragments were scored from 14 RAPD primers of which 58.06% were polymorphic.
A low level of genetic diversity within populations was detected with PPB  percentage of polymorphic
bands values ranging from 0. 81% to 12.90% . An Analysis of Molecular Variance AMOVA was used
to apportion the variation within and among populations. Results indicated that most of the variation
58.9% resided among populations and a small amount of variation 41.1% represented differences
within populations. Inbreeding is likely the factor that results in the low level of genetic diversity within
the populations. Genetic drift and limited gene flow might also have enhanced genetic differentiation
among the populations. In view of the ecological and genetic information available for I. sinensis we sug-
gest establishing as many in situ conservation spots as possible and cross transplanting plants or seedlings
mutually among populations in order to enhance gene flow. By this means the genetic diversity resources
of I. sinensis can be preserved to the greatest extent.
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Table 1 Location and sample size of four Isoetes sinensis populations
Population Location Habitat Sample size
D Jiande Zhejiang Freshwater intertidal zone 16
XN Xiuning Anhui Marsh in abandoned field 16
SY-1 Songyang Zhejiang Valley marsh 8
SY2 Songyang  Zhejiang Valley marsh 8
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Table 2 Name of primers sequences and amplifications of 14 effective primers
53 DNA
Primer Sequence No. of bands scored No. of polymorphic bands
P-A-10 GGGGGGATTA 5 1
P-A-12 CCTGGGTCCA 7 3
P-A-13 CCTGGGTGGA 5 3
P-A-14 CCTGGGTTTC 15 13
P-A-19 GCCCGGTTTA 12 5
P-B-03 CTCCCTGAGC 13 7
P-B-08 TTCCCGGAGC 10 6
P-B-09 TTCCGGGTGC 6 2
P-B-17 GAGGGCGAGC 6 1
P-C-01 GCGGCTGGAG 9 5
P-C-09 TGTACGTGAC 5 2
P-C-10 TAGCCCGCTT 11 9
P-C-15 TTCCGCGGGC 8 4
P-C-19 ATTGGGCGAT 12 11
PPB Nei's
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WINAMOVA 1. 55 Excoffier 1993
2
2.1
60 14
124 7
58.06% DNA 8.9
1 2 200 —2000 bp
PPB 0.81% —12.90%
SY-1 -
0.81%

XN 12.90% 2 3

3 o . o 1 P-C-10 JD 01
Table 3 Statlstlcz.il an‘ftlysm of genetic diversity in natural popu- 16 XN 18 =23 RAPD
lations of fsoetes sinensis M 200 bp DNA Ladder Tian Yuan Biotech. Co.

Ltd.
Population PPB % Fig. 1 RAPD bands of Isoetes sinensis amplified with primer P-

I 103 C-10. Lane 01 =16 JD population 18 —23 XN population
M 200 bp DNA Ladder Tian Yuan Biotech. Co. Lid.

XN 12.90

SY-1 0.81

SY=2 2.4 2.2

Species level 58.06

Nei's

PPB = Percentage of polymorphic bands
SY-1  SY-2
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4 AMOVA
Table 4 The AMOVA analysis of genetic variances within and among populations of Isoetes sinensis
P
Source of variation d. f. SSD MSD Variance component Total variance % P-value
Among population 3 13.94 4.65 0.38 58.94% <0.001
Within population 44 11.63 0.26 0.26 41.06% <0.001
W 4 0 1E 16 M 1k b 0.3576 3
2.3
AMOVA 4
@, =0. 5894
58.94%
41. 06%
P <0.001 4
- 3
3.1
RAPD
RAPD-PCR
2 P-A-14 XN 01 -
08 SY-2 09 -16 SY-1
18 -25 RAPD M 200 bp DNA Ladder RAPD-PCR
Tian Yuan Biotech. Co. Ltd.
Fig.2  RAPD bands of Isoetes sinensis amplified with P-A-14. Esselman e al. 1999 2003
01 -08 XN population 09 — 16 SY-2 population 18 - 25 72
SY-1 population M 200 bp DNA Ladder Tian Yuan Biotech.
Co. Ltd.
RAPD
JD
PPB 58. 06%
Cathaya argyrophylla PPB  32%
XN 1996  Lactoris fernandeziana ~ 24.5%  Brauner et
al. 1992 38. 6% 2003
SY-1
Sy-2 PPB 0.81% -12.90%
Isoetes karstenit 1. palmeri Small & Hickey
3 Nei's UPGMA

Fig.3 UPGMA dendrogram for populations of Isoetes sinensis
based on Nei's genetic distance

D =0.0096 JD
XN D =

1997 1. hypsophila
PPB >50%
PPB <35%
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