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Genetic diversity of different geographical populations of wolf spider

Pardosa pseudoannulata based on AFLP analysis
FU Xiu-Qin SUN Ji-Ying ZHANG Zhi-Gang HU Bo YAN Heng-Mei College of Life Science Hunan
Normal University Changsha 410081 China
Abstract To study the mechanism of the genetic diversity of different Pardosa pseudoannulata populations
six characteristic geographical populations from China were selected. With eight pairs of AFLP selective
primers 1 038 AFLP loci were recorded of which 86.622% were polymorphic. All individuals showed
unique AFLP patterns. Judged by the parameters of the percent of polymorphic bands P Shannon’ s index

I and Nei' s gene diversity index H  P. pseudoannulata showed a high genetic diversity at the species
level P=86.62% H=0.2622 [=0.3101 and the population level P =73.0% H=0.2155 1=
0.2554  and had obvious genetic differentiation. The genetic diversity of P. pseudoannulata was higher in
north of southern China Hunan Hubei and Jiangxi than in south of southern China Yunnan and Hainan .
The intra-population genetic variation was largest in Leifeng town Changsha of Hunan and lowest in the
Gaoligong Mountains of Yunnan. For the population variation source 35.77% genetic variation came from
intra-population and 64.23% from inter-population N,, =0.898 . The results indicated that the altitude was
one important factor affecting genetic variation of P. pseudoannulata . This offered evidence for further
understanding the genetic mechanism of P . pseudoannulata diversification under the complicated environment.
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Table 1 Collecting data of the populations of Pardosa pseudoannulata
Collecting location Population code Ahimg; Longitude Latitude Collecting date
Changsha Hunan CS 27 112.59°E 28.12°N 2006.4
Xiangxi Hunan XX 500 109.43°F 28.8°N 2006.8
Wuhan Hubei WH 23 114.17°E 30.35°N 2006.5
Nanchang Jiangxi JX 46.7 115.27°E 28.9°N 2006.4
Sanya Hainan HN 20 109.31°E 18.14°N 2006.4
Fugong  Yunnan YN 1788 98.43°E 27.13°N 2006.5
1.2 DNA 1.3.2 25 pL 2 ul
DNA 2005 Mse | Pre-primer 50 pmol/
CTAB L 1pul. EcoR1 Pre-primer 50 pmol/L 1 pul. MgCl, 25
DNA DNA DNA mmol/L. 1 pl. dNTPs 0.5 p. 10 x PCR buffer 2.5 pL
RNA/DNA DNA Taq DNA polymease 5 U/pL 0.4 pL. ddH,0 16.6 pL
AFLP DNA 94°C 2 min 94°C 30 s 56°C
100 ng/pL 30 s 72°C 80 s 30 72C 5 min
1.3 AFLP 1.3.3
1.3.1 0.5 mL PCR 2yl Mse |

DNA 100 ng/pl. 2 pl. M-adapter 50 pmol/L. 1 pL.
E-adapter 50 pmol/L. 1 pl. Mse I 1 U/pL. 1 pl. EcoR
I 1U/ul. 1 pL. 10 x Reaction buffer 2.5 pl. T4 Ligase
0.5 U/pll 1T pl ATP 10 mmol/L 2.5 pl. ddH,O 8
pL 30  37C 5h
20 -20%C

primer 5 0 pmol/L. 1 pL. EcoR I primer 50 pmol/L 1
pl MgClL, 25 mmol/L 1 pl dNTPs 0.5 plb 10 x PCR
buffer 2.5 pl. Tag DNA polymease 2 U/pl 0.5 pL
ddH,0 25 pL

PCR 94°C 2 min 94°C 30 s 65C 30 s
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0.7°C 72°C 80 s 14 98 % 10 mmol/I. EDTA 0.25%
94°C 30 s 56°C 30 s 72°C 80 s 26 8 3 95C 5 min
72°C 5min 4°C Mse | primer  EcoR I primer 6 % 50 em x 30
2 cm 60 W 30 min 7 pL
1.3.4 PCR 100W
2 AFLP

Table 2 Primer combinations used in the selective amplification

Primer combination Sequence Primer combination Sequence
E-AAG/M-CAG 5'-GACTGCGTACCAATTCAAG-3’ E-ACA/M-CAG 5'-GACTGCGTACCAATTCACA-3’
5'-GATGAGTCCTGAGTAACAG-3' 5'-GATGAGTCCTGAGTAACAG-3’
E-AAG/M-CTA 5'-GACTGCGTACCAATTCAAG-3’ E-ACC/M-CAG 5'-GACTGCGTACCAATTCACC-3’
5'-GATGAGTCCTGAGTAACTA-3’ 5'-GATGAGTCCTGAGTAACAG-3’
E-AAG/M-CTC 5'-GACTGCGTACCAATTCAAG-3’ E-AGC/M-CAA 5'-GACTGCGTACCAATTCAGC-3’
5'-GATGAGTCCTGAGTAACTC-3’ 5'-GATGAGTCCTGAGTAACAA-3’
E-AAG/M-CTG 5'-GACTGCGTACCAATTCAAG-3’ E-AGC/M-CTC 5'-GACTGCGTACCAATTCAGC-3’
5'-GATGAGTCCTGAGTAACTG-3’ 5'-GATGAGTCCTGAGTAACTC-3’
1.4
GeneScan3. 1 Binthere
200 50 500 bp 6
NTSYSpe-2.11F Jaccard
3 AFLP
SHAN UPGMA Table 3 Number of the amplified bands of Pardosa pseudoannulata
Tree plot 2005 populations collected in various locations of China
POPGENE1.32 with different primer combinations
Ne effective number of alleles per loci  Nei’ s
H gene diversity ~ Shannon’ s Primer Total number e ©f %
L. polymorphic Percent of
. . . combination of bands .
I Shanon’ s information index bands  polymorphic bands
E-AAG/M-CAG 138 98 71.015
2 E-AAG/M-CTA 153 139 90.850
E-AAG/M-CTC 139 117 84.173
E-AAG/M-CTG 83 82 98.795
2.1 AFLP E-ACA/M-CAG 117 113 96.581
] E-AAG/M-CAG E E-ACC/M-CAG 128 112 87.500
i i i E-AGC/M-CAA 173 140 80.925
AAG/M-CTA E-AAG/M-CTC E-AAG/M-CTG E-ACA/ E-AGC/M-CTC 107 93 86.920
M-CAG E-ACC/M-CAG E-AGC/M-CAA  E-AGC/M- Mean 129.75 H1.75 86.040
Total 1038 899 86.622
CTC 6 30 DNA
1 038 DNA 2.2
129 E-AGC/M-
CAA 173 E-AAG/M-CTG 87 P Shannon 1 Nei
H 3
E-AAG/M-CTG 86.622%
98.795% E-AAG/M-CAG 71.015% P 70.51%
3 YN 665

AFLP AFLP 77.41% (N}
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716 72.99%
CS XX JX WH
YN HN
Shannon’s 1 Nei H
YN 1=0.2482
CS 1=0.2692 1 CS H=0.2297 Nei
0.3101 I 0.2554 4 YN H=0.2482 4
Shannon’s Nei
4
Table 4 The inter-population genetic diversity of Pardosa pseudoannulata
Nei Shannon %
Population code Number of effective alleles Nei' s index Shannon’ s index Percent of polymorphic loci
WH 1.1954 0.2137 0.2527 72.37
HN 1.1898 0.2113 0.2518 71.01
CS 1.2246 0.2296 0.26917 77.41
XX 1.1928 0.2140 0.25407 72.99
YN 1.2048 0.2086 0.24816 70.51
JX 1.2083 0.2159 0.25651 73.69
Mean + SD 1.2026 +0.01290 0.2155 + 0.00738 0.2554 + 0.00729 72.99 £2.927
Total 1.2936 0.2622 0.3101 86.62
2.3 2.4
H, 0.2622
H, 0.1684 Nei 6
0.3577 6
35.77% 64.23% Nei’s D 6
G, 0.1926 Cl-C3 ~0.4410
Cc4 - C7 0.3221
N, <1 UPGMA
N, WH CS JX
0.898 5 XX HN YN
0.43
2006
s 6 2006 Mantel’s test
Table 5 Gene flow among six geographical populations r=
0.07104 P>0.1
Total geographical ~Number of — H; HY G N 6 30
populations individuals 0.5712 ~ 0.7680
6 30 0.26216 0.168396 0.357652 0.898
H, Genetic diversity among populations  H, €2 C15 D =
Genetic diversity within populations G, 0.5712 C5 Cl1
g:zztzoii_vmity indexes with populations NN, D =0.7680
C27 (€30 D=0.5779
C4 C5 D=0.7507 UPGMA
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1 C6 - C10
€21 - C25 Table 6 Nei’ genetic distance of different geographical
Cl-GC5 C2 €26 - populations of Pardosa pseudoannulata by AFLP
C30 C27 cs JX WH XX HN YN
400 m Cl1-Cl15 1000
JX 0.2128 1.0000
C16 - €20 WH 0.1926 0.2015 1.0000
XX 0.2302 0.2659 0.2339 1.0000
HN 0.3086 0.2788 0.2922 0.3374  1.0000
YN 0.4369  0.4045  0.3932  0.4410 0.4078 1.0000
C1
C3
{ cl4
Cc4
—
I Cs
_| e
C19
C13
Cl6
C18
C20
C12
] C21
C22
C23
C25
C26
4|—: o8
L | C29
C30
C15
C6
C7
C10
c9
Cc8
C2
C27
f \ T T T T T y T y T T T T T T \ y y T 1
0.60 0.64 0.68 0.73 0.77
Coefficient
1 30 UPGMA
Fig. 1 The dendrogram of cluster analysis of 30 individual samples of Pardosa pseudoannulata based on AFLP markers
Cl-0C5 C6 - C10 Cl1 - C15 C16 - C20 C21 - C25 C26 -
C30 Cl1 - CS stand for the samples from Nanchang C6 — C10 stand for the samples from Yunnan CI1 — C15 stand for the samples
from Xiangxi C16 — C20 stand for the samples from Hainan C21 — C25 stand for the samples from Wuhan (€26 — C30 stand for the samples from
Changsha.
3 RAPD
2007 AFLP

1=0.3101
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1=0.2554
AFLP
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0.5712 ~ 0.768
0.5779 ~ 0.7507
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2007

Black et al. 1992
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UPGMA
N, =0.898
<1

AFLP

DNA
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