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Isolation by AFLP Sequences Containing Repeats) (Z)) (BH) (Dz) (
8 1 1) 95% ,
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; SSR
(
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Fig.1 The sampling sites of 7. tridentatus from southeast coast
(PT) (MZ) (zP) of China
x1 HEXRHAEBPEEZ I NMREMER
Tab.1 The information of nine sampling sites of 7. tridentatus from southeast coast of China
(N) (B)
NH 29°0929" 121°42'54" 12
wz 27°57'04" 121°07'00" 25
LJ 26°13'56" 119°42'19" 36
PT 25°25'33" 119°46'07" 50
MZ 25°03'40" 119°04'39" 50
ZP 23°48'12" 117°33'53" 50
VA 20°55'17" 110°33'32" 50
BH 21°2127" 109°05'44" 50
Dz 19°51'33" 109°07'28" 48
1.2 T4 DNA , Taql
1.2.1 DNA primers PCR
DNA - R (CA)y5 ,
DNA 2% , DNA
ODygp DNA R PCR PCR pMD18-T
1.2.2 (TaKaRa) ,

FIASCO (Fast Isolation by AFLP Sequences
Containing Repeats) (Bloor et al, 2001; Zane et al,
2002) DNA Taql , 1.2.3
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M-13 PCR ,
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Genepop 4.0.1.0 (Rousset, 2008)

Hardy-Weinberg 9
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3.1 (H,)

(H.) (null alleles)
MICRO-CHECKER 2.2.3 (Van
Oosterhout et al, 2004) Cervus 2.0 (http://
helios.bto.ed.ac.uk/evolgen)

(polymorphic information content, PIC)
1.2.5
(1) PCR
9
, PCR 20uL,

10xBuffer 2pL, dNTPs 1.6pL, Primer F (10mmol/L)
0.5uL, Primer R (10mmol/L) 0.5uL, Tag (TaKaRa)

0.2uL, DNA 1.0uL PCR 1 94°C 2min,
94°C 20s, Ti( ) 20s, 72°C
30s, 35 , 712°C 7min, 4°C PCR
6%
()
Cervus 2.0 ,
(
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(1997) (null
allele) Popgene 1.31
, Nei
Arlequin 3.1 AMOVA ,

Structure 2.2
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PCR , 214
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28.04% 71.1%,
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38 SSR 37
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2 (WTT1 WTTS)
Hardy-Weinberg (P>0.05), 7

(WTT2, WTT3, WTT4, WTT5, WTIT6, WTT7, WTT9)

Hardy-Weinberg (P<0.05)
9
(P>0.05) ,
WTT1 WTTS ,
( 0.12),
Hardy-Weinberg
Hardy-Weinberg
MICRO-CHECKER 9
SSR (large allele
dropout) Fi WTTS8 s
0, ,
Hardy-Weinberg
2.3
9 ; (4)
4.71—8.14, (Ne)
2.63—3.56, ;
1.12—1.39,
0.46—0.57, ) ;
0.58—0.64, ,
11.57,
3.49, 1.39, 0.49,
0.62 ,
(3



348 51

R2 INEBEEEMIEMSISE

Tab.2 Characteristics of nine polymorphic microsatellite loci

Hardy-Wein-
(bp) Na PIC H, H. Fi berg
WTT1 195—215 6 0.611 0.514 0.665 0.115* 0.217 NS
WTT2 157—187 14 0.885 0.514 0.906 0.270 0.425
WTT3 162—192 11 0.845 0.379 0.871 0.388 0.559
WTT4 154—180 5 0.406 0.351 0.454 0.132 0.214
WTTS 79—83 5 0.545 0.351 0.590 0.263 0.396
WTT6 64—110 8 0.609 0.432 0.656 0.225 0.331
WTT7 180—194 8 0.800 0.568 0.832 0.184 0.308
WTT8 173—189 8 0.749 0.784 0.789 -0.007* —-0.006 NS
WTT9 162—192 8 0.287 0.189 0.297 0.290 0.354
8.11 0.637 0.673
D * ;NS Hardy-Weinberg (HWE) (P>0.05)
*3 PEEIINTHEEESHMSIE
Tab.3  Polymorphic characteristics of nine groups of 7. tridentatus
A N, SI H, H,
4.71+2.21 2.63+0.89 1.12+0.46 0.57+0.16 0.60+0.19
6.00£2.58 3.04+1.44 1.2440.53 0.53+0.25 0.61+0.22
6.00+£2.31 3.08+1.44 1.24+0.47 0.50+0.18 0.63+0.18
7.57£2.99 3.11+1.86 1.25+0.58 0.47+0.27 0.58+0.24
7.57£2.70 3.20£1.95 1.27+0.54 0.49+0.23 0.61+0.21
7.29+£2.98 3.41+2.22 1.31+0.60 0.47+£0.21 0.60+0.24
7.00+2.52 3.19+£1.83 1.24+0.57 0.49+0.23 0.59+0.24
7.14+£2.27 3.52+1.76 1.37+0.54 0.55+0.23 0.64+0.22
8.14+2.54 3.56+2.23 1.39+0.55 0.46+0.20 0.62+0.23
11.57+4.14 3.49+2.20 1.39+0.57 0.49+0.21 0.62+0.22
+
2.4 9 Fy
9 —0.04084—0.02615 , P , 9
(AMOVA) ( 4), 100.23% , (P>0.05)( 5),
, -0.23% R AMOVA
5 9 13.907, (95
, 1767km,
, (129.61)

x4 PEREABHEEZ INEHEAEHRETRNS FERERST(AMOVA)
Tab.4 AMOVA analysis of genetic variation among nine populations of 7. tridentatus in Chinese sea waters

(%) Fy
8 10.967 —0.0038 Va -0.23 —0.00228
741 1249.201 1.6858 Vb 100.23
749 1260.168 1.6820
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x5 PEHEXUMEHIEZEEESURBEICTAHLUT)AEERROV)T AL L)

Tab.5 Genetic difference (Fy) (below diagonal) and gene flow (V) (above diagonal) among nine populations of 7. tridentatus

NH wZzZ LJ PT MZ P VAl DZ BH
NH — 33.403 inf 18.620 inf 106.428 32.363 42.185 129.607
wz 0.01475 — 58.426 inf 56.179 inf 133.290 76.552 inf
LJ —0.00343 0.00849 — 13.907 inf inf 35.427 135.098 inf
PT 0.02615 —0.01543 0.03470 — inf inf inf inf inf
MZ —-0.00374 0.00882 —-0.00209 -0.00833 — 127.142 28.767 48.092 531.204
yAY 0.00468 —-0.00306 -0.01057 -0.04084 0.00392 — 128.654 126.615 163.018
yal 0.01521 0.00374 0.01392 —-0.03106 0.01708 0.00387 — 65.595 79.114
DZ 0.01171 0.00649 0.00369 —-0.02082 0.01029 0.00393 0.00756 — inf
BH 0.00384 —0.00351 —0.00515 —-0.03927 0.00094 0.00306 0.00628 —0.00890 —
s inf
Structure 2.2 (K=2) , 9
MCMC K 2 (
( ), K 1 10 3), ,
InPr(X/K)( InP(D) ) K 2 R R
K 2 (2 .  K=3 ( 4
-5500
-6000 -
g
q —6500
£
-7000
7500 2 3 4 5 6 7 8 9 10
K
2 K 1 10 InP(D)
Fig.2 The mean InP(D) of 10 runs conducted for K (from 1 to10) for the multilocus genotype data generated for 7. tridentatus
1.00
0.80
B
17 0.60
% 0.40
0.20
0.00
1 2 3 4 5 6 7 8 9
HOIEEHA
3.9 (K=2)
Fig.3 Bayesian genotype clustering results for K=2 of nine sampling locations of T. tridentatus
1.00
0.80
B
] 0.60
% 0.40
0.20 i I
0.00 .
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HHIREHA
4 9 (K=3)

Fig.4 Bayesian genotype clustering results for K = 3 of nine sampling locations of 7. tridentatus
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2.5 (0.9132),
Nei (0.0907)
( 6),9 R R 9
Mantel ,
(0.9748), (0.0256), 2 (P=0.462),
; ( 5)
&6 HEE9EHKE Nei EERBMEG ALUDFEEFESRTAHLEUT)
Tab.6 Nei’s genetic identity (above diagonal) and genetic distance (below diagonal) of nine populations of 7. tridentatus
NH wzZ LJ PT Mz P VAl Dz BH
NH — 0.9141 0.9388 0.9223 0.9374 0.9287 0.9329 0.9221 0.9132
wzZ 0.0899 — 0.9478 0.9571 0.9649 0.9651 0.9675 0.9652 0.9531
LJ 0.0631 0.0536 — 0.9296 0.9676 0.9487 0.9426 0.9480 0.9289
PT 0.0809 0.0439 0.0730 — 0.9528 0.9600 0.9835 0.9665 0.9636
Mz 0.0647 0.0358 0.0330 0.0484 — 0.9669 0.9589 0.9666 0.9618
zp 0.0739 0.0355 0.0527 0.0408 0.0337 — 0.9680 0.9696 0.9653
VAl 0.0695 0.0330 0.0592 0.0166 0.0420 0.0325 — 0.9713 0.9686
DZ 0.0810 0.0354 0.0534 0.0341 0.0340 0.0309 0.0291 — 0.9748
BH 0.0907 0.0481 0.0737 0.0371 0.0389 0.0353 0.0319 0.0256 —
010+ ’ ’
L 006 . King (2004) ,
g 004t * 22 13.9,
002 p 500 j:[EI%O:E()%O(km) 1500 2000 ,
; 22
5 Fy 5 Hardy-Weinberg
Fig.5 Correlation of Fy and geographic distance Hardy-Weinberg
3
3.2
3.1 Tautz  (1984)
FIASCO DNA s
, 60 ,
DNA s 38 R 12
, ( (Zhao et al, 2019) FIASCO SSR
) 26 s . - -DNA
R 17 R 65.4%, s s
9 SSR WTT1 WTTS s
, 7 Hardy-Weinberg , ,
(2016) R
Hardy-Weinberg Cai (2015)

RNA
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Schultz  (2009) , ,
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ISOLATION OF MICROSATELLITE MARKERS IN TACHYPLEUS TRIDENTATUS AND
ANALYSIS OF THEIR GENETIC POLYMORPHISM AND GENETIC STRUCTURE

WENG Zhao-Hong, XIE Yang-Jie, XIAO Zhi-Qun, WANG Zhi-Yong

(Fisheries College, Jimei University, Key Laboratory of Healthy Mariculture for the East China Sea, Ministry of Agriculture and Rural
Affairs, Xiamen 361021, China)

Abstract Microsatellite-enriched libraries of (CA), in Chinese horseshoe crab (Tachypleus tridentatus) were
constructed using FIASCO (Fast Isolation by AFLP of Sequences Containing repeats) method, from which 214 positive
clones were selected to sequence. After screening, 60 sequences containing microsatellite loci were obtained, in which 38
sequences could be used to design primers. Thirty eight pairs of primers were used to PCR in 37 horseshoe crabs. Results
show that only nine microsatellite loci were polymorphism with the allele number ranging from 5 to 14, in average of 8.1.
There was no genetic linkage between the nine loci. The genetic diversity and structure were analyzed using these
polymorphic microsatellite markers. The results indicate that the polymorphism of the nine Chinese horseshoe crab
populations along the southeast coast of China remained high, and there was no genetic difference among nice local
populations of Chinese horseshoe crab. Therefore, no significant differentiation was found in high gene flow among the
populations. It was speculated that human migration was the main cause of non-genetic differentiation. To restore the local
population resources, the horseshoe crabs should be introduced to those sea areas where the horseshoe crab has been
extinct.

Key words Chinese horseshoe crab Tachypleus tridentatus;  microsatellite markers; FIASCO;  genetic

polymorphism; genetic structure



