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Tab.1 Primer sequences and PCR characteristics for 20 microsatellite loci

51414 S1¥F5 (5" -3") HE G B KR/ C BB/ GenBank B tE
o AT T ToTecccce s mew cems
Crab02 ; %ﬁﬂgﬁgﬁgﬁ"&%ﬁ% (AC)sNg (CA) 58 128 ~216 GQ477353
Crab03 f{icfc};%(;ﬁ(éﬁ%?:%(éﬁ%%ﬁA (GT)gN (GT) 5Ny (GT), 58 297 ~339 GQ477354
catos ;TSI AT s s cwms
cains ;AT CACE pe wem o
SR i C NI N R E R
Crab07 f{ %gggiig’éig%ggﬁ\c (AC) g 58 87 ~139 Q477358
Crab08 ; T&ﬁ?ﬁ%ﬁ%ﬁéﬁﬁ;ﬁgfgg (CA)y 58 177 ~199 GQ477359
Crab09 ; i%%%ﬁimcccfrg& cc (AGG)gNy; (GA) 5, 58 171 ~296 GQ477360
Crab10 f{ ﬁgﬁéigigg%i%%g% AT (TG) sNy3 (TG) 15 58 137 ~205 GQ477361
Crabl1 ; %‘égéggf&f&%%%ﬁ“ (TC) Ny (AG) ¢ Nys (GT) 15 58 180 ~295 CQ477362
Crabl2 f{ (;gé?%cgggﬁgﬁ:ﬁ%g%i (GT)y, 58 401 ~423 CQ477363
Crab13 ; gégggzéigéﬁgﬁgégg (GT) 58 166 ~214 GQ477364
Crabl4 f{ %‘éﬁ%ﬁﬁ&%ﬁ%‘:&%@ (TC) 5 (CTT) 58 375 ~ 441 GQ477365
Crabl5 ; i‘é&i’;%ﬁ%{%’é%%’gg?c (AC)gN, (AC) 5 58 316 ~390 GQ477366
Crabl6 ;ﬁ%ﬁ;ﬁégﬁg&ijﬁ%ﬁ%&c& (GT) 4 58 255 ~337 GU001711
Crab17 ;’é%i’&i%i%ﬁ%?égxg (TC),, 56 224 ~266 GU001712
Cabts FCTACCACCTIGACCAGCCTT (e, 5 299313 Guoorns
s e r e, S e owoms
Crab2o | :CGCCACTTTGACTICTCCTT (CTT), 54 158 ~176 GU001715

R:TGATTGTTGCCCTCAGTGAC

PCR AR 10 L, (4% | wL ZE4 DNA
(20 ng/pL),5 pL Mix & W & (0. 2 pwmol/L
dNTPs,1.5 pmol/L MgCl,,0.5 pmol/L Tag DNA
B AHE) , EREIH% 0.5 wL(5 wmol/L) , FEK

3 pLo
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PCR P #F2F :94 C 5 min 94 C 30 s B k
BE(F1)30 s.72 C 1 min,35 MER, &5 72
°C ZEfd1 10 min,

PCR 4" 74} QlAxcel 6 40 5 8 et ok

(Qiagen, Germany) F-#E1T i BER/IVM T
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1.3 HESH
1.3.1 BEERMT

IS FSTAT 2.9. 4" S AR i A BE A F) 38t
ARG, BIEFEER FE B (Ay) I 24
G (Hy) B BEAREGE (Hy) MEZLRH
(Fis)™, RiFd POPGENE 32 #i {1 5 BE 1A N 45
AL AR R T - YR A T A A T AR I 2 28R
BEE(PIC)™ , RiF ARLEQUIN 3.5 #& {4t
BEAT4rF 5 22 53 Bt (AMOVA ) F38 % 7 A 16 3K
(Fo) fli%H o

J3 i} GENALEX 6. 1 {4 47 F B4 4
( principal coordinate analysis, PCA ), L/
STRUCTURE 2. 2 8 {4 Ak iy s 15 | 256
R,HB0K 6 MENINE AT W RERK A,
BRBPE(K)REIN2 B4, BN ELEN K
18, i85 iR J$ A DISTRUCT #2571 241 %
AR B, K5 SR 2 [ 2 1 LA B -t 1]
1.3.2  BEMBT

SR FAWI R 7 B AT I8 AR R SN 43 BT, —F
HRmE R, R P B R AE B A (two-
phased mutation model, TPM ) FiI 2 #% 3¢ 7% #& #Y

( stepwise mutation model ,SMM) '°~11, 5 fhijy
PR - AR R TR, A AR SR BN
MZ AR R AR - A4, 2B EH I L-
RUGM RS P s A S B A 2 — 1
RARR DL _E 4 HT7E Bottleneck 1. 202 %k
S AT

2 R

2.1 ERIZEHGESEIMBBEHENEETR

ARG R B [ PN B AR ) a8t 1R AR R S BT
FHE2, 7520 XA LRSI, B NBERR 0L
FEREBCR 174, BAMHR R SFO LR R 157, £
E N, KIS R L (181) . 7EESL, 14
S A A S 3R N B £ (165) , £ E IH4: 1L
BRSO R R (143) . BEN - ZFBERF
WEMEREEER TEASER &, FE, E
BRI A B (H, ) VI 42
FE(H) MERER & (PIC) himgm T HE
S JERER, ENEERIERRIERLRE(Fis) K
FEIME R, X5 R, B Rk
W3tk Z R S T EAME R A

R2 PEGEBENMIEHECERSH

Tab.2 Genetic variation from the native and colonized populations of Chinese mitten crab

REAR  FOERE SFMUENFEE HEESE WURGE BERGE EXRE

Rk RER (n) (Vo) (Ag) (PIC) (Ho) (H)  (Fi)
YZ KT, fE 30 181 7.660 0.735 0.617 0.779 0.266
YR H, HE 30 167 7.575 0.720 0.590 0.765 0.248

WA 174 7.617 0.750 0.596 0.772 0.257
EB ShAv, 78 24 165 7.685 0.715 0.567 0.772 0.306
RN SEPI, faf 22 20 158 7.483 0. 696 0.545 0.775 0.306
™  HHEE, %E 24 160 7.336 0.725 0.567 0.777 0.289
SF H& I, XH 16 143 7.150 0.724 0.528 0.757 0.301

FHME 157 7.413 0.715 0.555 0.770 0.301

2.2 ERIEBHESEINEBEENEEIL

Hh AR R [ N SRR AR B R AR R T
FZE M (AMOVA) 413 3 i, 7€ 6 EH K
o BEARR AR 5 5 6. 83% , BEAAR DY SR [|] ) A2
i 93.17% . B NAMEAR S B A 50 L3RBT,
AREREZER (P=0.068) . ¥ 6 MK
E N BRN AR 3E 3 AN KEERT, 7R 7E 3 g%
Z5(P=0.015) , H Aol B 88 3 14 H] W9 0 LG 3%
HIB & R SR I, & BHAR B B 7R R B
BEE(FE4) .

2.3 ERIEHREMEINBEHENEEIR
EW A REZY (B 1), B E R
HEABERAC AT RS E L, 7
MK L, TR 1(PCL) R E ALY 2 (PC2) i
BT BaRIEAE R 47.32% , F 54 2 (PC2) Fl
5y 3(PC3) fifp e T B AL 38 1) 35.65% o 7E
AR L, F R 1(PCL) M E RS 2(PC2) fif
BT MIBIEAE R 77. 54% , F R4 2 (PC2) Al
ERT 3(PC3) ke T BB E AR 51 34.99%
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*3 PEQEBENIMEENIFHESN
Tab.3 Analysis of molecular variance (AMOVA) for the native and colonized populations of Chinese mitten crab

75 SRR B BB BREA S P1H
1 ANGBE(6 MHHA)
T4 ] 5 6.83 Fgr =0.068 3 <0.001
BEAR A& ] 282 93.17
2 AR CE N, ESE)
e} 1 5.10 Fer =0.0510 =0.068
4 BEA ] 4 3.69 Fee =0.038 9 <0.001
HEAR A AR ) 282 91.22 Fgp =0.087 8 <0.001
3ANERECE P, RO, L)
1 5 5.07 Fep =0.050 7 =0.015
2 PIBEARR] 3 3.10 Fg. =0.0327 <0.001
FEAAR PN ] 282 91.83 Fgr =0.0817 <0.001

R4 PEGEBREEBEEIMUN Fa M

Tab.4 Pairwise F,; values between the six populations of Chinese mitten crab

BEA YZ YR EB RN ™
YR 0.0281**

EB 0.0735** 0.108 5" *

RN 0.078 8* * 0.0792** 0.0323**

™ 0.0772** 0.0851** 0.0456** 0.026 4"~

SF 0.0921** 0.106 4" * 0.068 3* * 0.0492** 0.048 9~

. x Fn P<0.01,
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Fig.1 Principal coordinate analysis (PCA) for the native and colonized populations of Chinese mitten crab

AR RENIMHRRER IO (B 2) BERSRIRN=I, H K =4 i, B NHEEE
KU G K=2m, A LERERSEIBERE SACTREARISR 22 36 0 WA 8 5 2o 0 T
SRS K =3 i, B NEEA BRI A LR R SREIR G BT 3 R K
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Fig.2 Bayesian clustering analysis for the native and colonized populations of Chinese mitten crab

2.4 HEEMA

S P2 — b Tk BEAT L S8R A T 4 B, 3

HABUENL (K 5) o HRIESFLHE IR 5 —
FIERR, NS 6 IR EA K AT

ANESMERE R (G 2300 M AR, S E R AR, BRI .

AR, SR 1B 1B A ) S 7778 B35 s 1L

x5 PEFGESENIMHEEERIEELLNE P E
Tab.5 P-values of bottleneck tests for native and colonized populations of Chinese mitten crab
ik - B

TPM i (90% ) TPM % (95% ) SMM #7 -
YZ 0.044 1* 0.1537 0.277 3 IE¥
YR 0.032 8" 0.1429 0.368 3 IE¥
EB 0.0400* 0.1429 0.474 9 EH
RN 0.0107* 0.0192* 0.048 4" ER
TR 0.001 2** 0.0121* 0.1327 IE¥
SF 0.0042** 0.0192* 0.123 1 IE¥

H: * % %R P<0.01; % %R P<0.05,

3 itie

3.1 ERsSEEREESHEESEHEEN
FAEREBRENRERAN L EMERD
BN BB T WU b Se S b, HEAE M SN R T
PER IR SR , A B 50 R B rh A S e 1 5
MIREY KN ARESRERETETERZE
Wt AR R B P R s
ZRYER T ESME SRR IR (R 2) , SHEMSE R
XA RRELEEY AR BB G
B2 A ESME FERE R b A E 5 LT R
MRS R, X AT AE5 5 AR ] & A K.
ESME R RE SR R (Fis) T EIN L E R, R
B ESMHATE 5| A A P SRR R B D
Hh ARG [ N SN AR IR B AR 13
BENEEMKY, BN AR Z AW T 83 W
Bt (R4). XMAREANRDIFHE N

WL, AR ERS JE o B v T B AR AN A
SIAMPARZER, &SR L EH A SBERHE
Z 8], A KA [V J A 22 (] 7= A BH B () a8t 4% 43
=, FE A5 H7 (B 1) Ft STRUCTURE i f&
REE(E2) YRR, BN LERHESEIEE
FHAAAE A B8t 5 22 a4k, % BB B B
IR KI5 . 76 STRUCTURE 2B sh 3R ATTAT LA
T T b 2, RO 4 ] 5 TR R A R ey 22 3 TR
TR N — 32, 5 [ 28 B - To) 3 14 By 3R Ol —
X, EMZ RIFEE B & 240, X 7T fe 2 H b 18
1] 5 AR 3 A R A 22 35 B4 YR R 1K 7 b 3L it 4R
P B , AR G R T 1912 AEFEEE Y B
SeHR I, S5 oKk Bl My 22 (1914 4 & B F fif 2% 3¢
B, FE I AR S R Sk B E R E
KK F& (1935 SE H IR LT E R IE L),
T B T B AR Z B st i 22 5 5504k
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SR E I BR (R 5) o RIS R
1A FRIE LR T L R A2 o B T s AR
IR , BT A K 5 TR AL
BIHIIR , R G R R 2 S B &K
RGP RCR BB 5K, BB T A2 TR
REASI B SRR

AUFRM, VF 2 AR BRI PR Hh & LB
WL R E A EAIESI A JG A& T & B
2077 o 3T AR B 43 7 A R S A A
S HFEEARR A SRR A 11
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Study on genetic variation and adaptive evolution from the native and
colonized populations of Chinese mitten crab

CHENG Qi-xuan, ZHOU Lu, WANG Cheng-hui
(Key Laboratory of Freshwater Fishery Germplasm, Ministry of Agriculture, Shanghai Ocean University, Shanghai 201306,
China)

Abstract: Chinese mitten crab ( Eriocheir sinensis) is a very importantly native species in China. However,
this species had been introduced to Europe and North America and had posed great influences on invaded
ecosystems because of their rapid expansion. In this study, genetic variation and diversity of the Chinese
mitten crab from its native ranges ( Yangtze and Yellow Rivers in China) and colonized regions ( Elbe River in
Germany, Rhine River in Netherlands, Thames River in UK and San Francisco Bay in USA) were
investigated using twenty microsatellites loci. The results found that the native populations possess higher
genetic diversity than the colonized populations, and significant genetic differentiation between the native and
colonized populations, and among the colonized populations. Bayesian clustering analysis showed significant
genetic cluster of the colonized population from the native populations, and also significant genetic variation
between the North American and European populations. Principal component analysis ( PCA) indicated the
high level of genetic differentiation between the native and colonized populations. Bottleneck signal test
showed that the Rhine River experienced significant bottleneck effect. The results indicated that adaptive
evolution would have occurred in Chinese mitten carp during its colonized process.

Key words: Chinese mitten crab; microsatellite markers; genetic variation; adaptive evolution
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