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Spatial Genetic Structure of
Onychodactylus zhaoermii Population
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Abstract: The genetic diversity and spatial genetic structure of Onychodactylus zhaoer-
mii from four geographic populations were studied using 13 microsatellite loci. In total of
69 alleles were detected in 230 samples, and the number of differential alleles (N,)

among populations ranged from 1. 538 to 4. 462, with low genetic diversity. Except for the
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Benxi Xinkai Village population (PoplV ), there was no significant genetic differentiation among the Xiuyan Huashan Village

population (Pop I ), Liaoyang Jizhua Village population (Pop Il ) and Liaoyang Hanjia Village population (Poplll ), and ge-

netic variation mainly originated from within the populations. There was a linear correlation between genetic distance and

geographic distance, but it was not significant. Some genetic differences were observed when populations were divided by

water system. Within 500 m distance, there was a high genetic similarity among individuals of O. zhaoermii. Three barriers

existed between the four populations. A significant geographic barrier effect was formed between the Xinkai Village popula-

tion (PoplV ) and the other three populations (Pop I -1l ). It is recommended that each geographic population should be es-

tablished as a management unit and the habitat protection should be strengthened to reduce the impact of habitat fragmenta-

tion on wild resources of O. zhaoermii.
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Fig. 1 Sample collection site of Onychodactylus zhaoermii
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Tab. 1 Primer information of microsatellite labeling
75, ST (5 —3") BT PR E bp 1B KR EEC
Locus Primer sequence(5'—3") Repeat motif Product size Annealing temperature
F:TATGTATTGCCTCCGCCAAG
0j112 R:GTAACCCTTAAACCTTGCCC (AAT), 127176 59
F:AGCGGTTCACTCAGCCTATC
0J109 R:AGCATTACGGCCCAACATTG (AAT),, 247~280 58
F:CCGGGTCTTAAGCGCCATAC
0j102 R:TTTCGTGCAAATCCGTCCAG (AGAT),, 240~268 60
F:ACCTCCTCCTGAAACCTATCC
0393 R:CCTCCGAGACTTACCTACGC (ACTC) 290~336 59
F:TAAACGGGTAGGCGGTCTTG
0J87 R:TGAGCCATGGTGAAGAGGTG (ACTC) 196-296 60
F:GGGTAACTGACTGCGCTATAC
0I79 R:TGGAACCGGTCTGCTGTATG (AATC), 201-252 5
F:GTCAGACAGGCAAACACAGG
0J78 R:TGGGCTAGAGGGAGATGTAG (AATAC), 246~271 58
F:AAAGGCAGCTGCACAATCTT
1F8 R:CATTGCTTGGTTGCGTTTAC (TCys 177-181 53
F:TCCATGTGTCCAGGTTGCTA
6B10 R ATCTTOACCTCCCACAATCC (AGC),TGC(AGC), 191~199 52
. F:CACAAGCTCACAGTTCGTCAA
6F10 R:TGCTTCCACTGTTTCCACTG (AGC)y, 185-211 32
F:CAGCAGCCAGCGATGAAT
OHS8 R:TGTAAATCCAGGGAAACAGCA (AGC),, 160-162 33
. F:TGTGGTGCTTCTGGATTCAA
17 R:AGCTGTTTTCAGCTCGGTCT (GA),s 144160 32
F:ATCTCGAAACCAAGCAGCAA
6C8 PATCTCGAAACCAAGCACC (AGC), 143~155 52

R:ACCGCCAATGAGTCACAACT
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4 K 2 Hardy-Weinberg F- . [5: 0J109&0J78 .
0J112&6C8 . 0J78&1F8 Fl1 OJ109&6CS 137 i A& PR % it
ANPAE AN AR B BT, HL K 4 %6 3 BAS A
A R AEA R ] L AR e

FEAS PRI Z R i P (3R 2) , 2 555500
FEHBUN) AT 1.538~4. 462, F 2 (H Ky 2. 788, F
R FE BN, BN 1. 592, X S 15t 4L
ZHMEAETE . FREBEE(DMZE R (H, H,
FlwH,) J2: i 1 358 15 Z2 REPE I T BB H0, 4 A Fh e b
Pop T B 7 £ {5 B 38 % (1=0. 622) F1 24 & B (H =
0. 520, H.=0. 348 ,uH =0. 350) ({E ¥ K, X R 5
CABFPEEAR L PR T 2R R R . S 4, AR

SRR R TR R R R AR (B R BE ) o AR H AR T H, BT REAEAE A A A
3. 8% A mi AFALFE A T 4~8, W T HARAY I#6] 7 58 (F ) 1 0 IR & — a5
R2 ANMTBEBIMRIEMCS LB RESHEESH
Tab. 2 Population genetic diversity parameters of four populations at 13 microsatellite loci

Pop | 4.462+0. 386 1.708+0. 155 0. 622+0. 093 0. 520+0. 127 0. 348+0. 062 0. 350+0. 062 -0. 137+0. 187
Pop Il 3. 154+0. 296 1. 613+0. 166 0.493+0. 106 0.457+0. 124 0.297+0. 069 0. 299+0. 069 -0. 181+0. 158
Pop I 2. 000=+0. 277 1. 570+0. 156 0.418+0. 107 0.498+0. 138 0.279+0. 072 0.282+0. 073 -0.521+0. 193
PoplV 1.538+0. 144 1. 476+0. 135 0. 350+0. 095 0. 462+0. 134 0. 248+0. 068 0.297+0. 082 -0. 814+0. 091
S Total 2.788+0.212 1. 592+0. 075 0.471+0. 051 0. 484+0. 063 0.293+0. 033 0. 307+0. 035 -0. 346+0. 088

TE: N OWSEALERE N A SR TS BAREG H O WIN 2 G 58 s H ORI G2 5 uH TG I 5 1 5 F o 1
Note: N, is the number of alleles; N_is the number of effective alleles; [ is the Shannon information index; H is the observed heterozygosity; H. is

the expected heterozygosity ; uH  is the unbiased expected heterozygosity ; F g is the fixed index.

2.2 FhRREIEST SRt

Nei 152 1% B3 M — U3 1 43 B4 SRR B, 44> Fib
T I (59 388 2 2 SR /1N (0. 004~0. 088) , AR R 11 75, L el Popll  Popll  PoplV
Pop IV 5 H: il 3 /R (0. 088, 0. 087, 0. 079) 2 [ itk R

®3 TTEHEEFE

Tab. 3 F, values of Onychodactylus zhaoermii population

R FB . Fo 095 HT 45 5 1 A5 B B 45 SR For! oo 2w %0
B Pop IV 15 A 3 A FiE =2 1] 26 5 Ay Fh 2 78 FE 19 38 Popll — 0.0174 010 0.70
G5BT, AR Pl 2 1] Fip (0. 006 0~0. 017 4) 6 Popll  0.0060 0.0095 0.20
FEH/INFE3), PoplV 0.1153 0.1257 0.1685

AMOVA 25530, >k H BRI N3 0 it 15 A0 57
99. 09% , 1M >k FH BEAK 22 18] 59 3545 28 AL 5 0. 91%
(F4), VAL 7 TCE A R it 15 A0 S 2 ZORIE TP
P

e F AhiHiE 0. 017 25 95% EAF X 8] 24 0. 003 9~0. 032 2;
=BG SRR, = A A R

Note: The Fg, is 0.0172; 95% CI is 0. 0039-0. 0322; The lower
triangle is genetic differentiation index, and the upper triangle is signifi-

cance test probability.
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Tab. 4 Molecular variation analysis of Onychodactylus zhaoermii population

A SRR H Rl 7 A5y A5 (%)
Source of variation df Sum of square Variance components Variation percentage
B Among populations 3 9.585 0.0155 0.91
FPFEN Within populations 456 766. 391 1.6807 99. 09
St Total 459 775.976 1. 696 2 100. 00
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[ BRI 25 LA m A HL07 52 5 10, 50,100,500, 1 000,
3.000,6 000, -++,22 000 m A~ 25 [f] H5 4 4 Ak A, LAAH
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H A G (BN 538 (p>0. 05) o i 25 1 B3 Ah AR 18] 27 2%
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Fig. 2 Non-model dependent spatial principal components analysis

(sPCA) for correlation component
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This figure shows the universal transverse Mercator projection coordinate system (UTM).

B3 sPCAEMDFE I EXZEHTH

Fig. 3 Spatial distribution of principal component 1 of sPCA
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Fig. 4 Spatial auto-correlation analysis of Onychodactylus zhaoermii populations
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3k i% JE —ff M Delaunay triangulation
KRB 211K Voronoi tessellation
Jitf Barrier

5 ETFiEEIREfNiIE SR Barrier 24T

Fig. 5 Barrier analysis based on genetic distance and geographical distance
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