- ~ P AREE (E japonica) ff A3 & L2 A K5
Table 1.1 Sample locality of E. japonica.

m £ & 3 2L ( Sample Locality ) e
( Subgeography ) ( Sample ID. )
5 7% (WuRiver) WO1*
+ 7 ;% (Da-Jia River) DJ06"
+ 7 ;% (Da-Jia River) DJO7*
~ ¥ ;% (Da-Jia River) DJOg"
f¢ ¢ ;% ( Hou-Lung River) HLO1
3B R f¢ ¢ ;% ( Hou-Lung River) HL02
( West) s ¥¢ ;% ( Hou-Lung River) HLO03
#f 7 ;% ( Tou-Chian River) TCO1
2 7 ;% ( Tou-Chian River) TC04
2 7 ;% ( Tou-Chian River) TCO5
g 7 ;% ( Tou-Chian River) TCO09
£ 9% (Jia-Bau Creek ) JBO1
= ¥ pui% (Lau-Chian-Keng Creek ) LCKO06
* ¥ pui% (Lau-Chian-Keng Creek ) LCKO08
* ¥ yu X ( Lau-Chian-Keng Creek ) LCK09
* ¥ % ((Lau-Chian-Keng Creek ) LCK10
A% (*Ba-Lian Creek ) BLO1
% ¥+ 7% (Lau-Mei Creek ) LMO1
% ## /% ( Lau-Mei Creek ) LMO02*
% P 3% (Shr-Men-Keng Creek ) SMKO06
% P 3% (Shr-Men-Keng Creek ) SMKO08
MM T % P 3% (Shr-Men-Keng Creek ) SMKO09
( North ) % P 3% (Shr-Men-Keng Creek ) SMK10
[Fli% % ( Yuan-Tan Creek ) YTO04
[Fli% ;% ( Yuan-Tan Creek ) YTO5
[Fli% % ( Yuan-Tan Creek ) YTO06
[Fli% % ( Yuan-Tan Creek ) YTO7
35 4% % ( Ma-Su Creek ) MSO07
35 4% % ( Ma-Su Creek ) MSO08
35 4% % ( Ma-Su Creek ) MS09
35 4% % ( Ma-Su Creek ) MS10
g% ( Shuang-Shi Creek ) SS03*
g% ( Shuang-Shi Creek ) SS04*
*FLAEAERT Ak RE IR A4S B A R
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F -~ p ABF{ (E japonica) # A3 B ¥ ZLE A MG
Table 1.2. Sample locality of E. japonica.

S $# § + 2L ( Sample Locality ) B s B8
( Subgeography ) ( Sample ID. )
=~ ;%" ( Da-Shi-Chuan Creek ) DSC04
=~ ;%" ( Da-Shi-Chuan Creek ) DSCO05
=~ ;%" ( Da-Shi-Chuan Creek ) DSCO07
=~ ;%" ( Da-Shi-Chuan Creek ) DSCO08
# 7 /% ( Keng-Fang Creek ) KFO03
# 7 /% ( Keng-Fang Creek ) KF04
# 7 /% ( Keng-Fang Creek ) KF07
LA F # 4% ;% ( Keng-Fang Creek ) KF09
( NorthEast ) #7335 ;% ( Shin-Cheng Creek ) SC07
#7335 % ( Shin-Cheng Creek ) SC08
#7335 % (Shin-Cheng Creek ) SC09
#7335 ;% (Shin-Cheng Creek ) SC10
v K& (Bai-Mi'Creek ) BMO07
v K 5% - (.Bai-Mi Creek ) BMO08
v K% (‘Bai-Mi Creek ) BMO09
v K& (Bai-Mi Creek ) BM10
PR AR R/ (Ju-Jiang) JJO2*
( China) R (Ju-Jiang) JJ04*
% (Okinawa ) OkiO1*
% (Okinawa ) Oki02*
% (Okinawa ) Oki03*
% (Okinawa ) Oki04*
i EJ % (Okinawa ) Oki05*
( Ryuku ) % (Okinawa ) Oki06*
% (Okinawa ) Oki07*
% (Okinawa ) Oki08*
% (Okinawa ) Oki09*
% (Okinawa ) Okil0*
FLAEASPT AXFRE LI ASY omEZ AL RE
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Table 2. Additional sources of COI sequences from GenBank.

- ﬁ‘ # § ¢+ 2L ( Sample Locality ) GenBar'1k S R
(' Species ) (Accession No. )  (Sample ID.)
E. sinensis # v & #  (Unknown Location ) AY 640082 EsO1
E. sinensis A sk 3+  (Unknown Location ) AY 640083 Es02
E. sinensis A &3k &+ (Unknown Location ) AY 640084 Es03
E. sinensis A sk & #  ( Unknown Location ) AY 640085 Es04
E. sinensis A sk & #  ( Unknown Location ) AY 640086 Es05
E. sinensis A Zrik &+ (Unknown Location ) AY 640087 Es06
E. sinensis A a3k £+ (Unknown Location ) AF105247 Es07
E. sinensis A sk £+ (Unknown Location ) AF105248 Es08
E. sinensis £ 71 > ¥ B (Changjiang, China) AF516702 Es09
E. hepuensis A sk & #  ( Unknown Location ) AF317327 EhO1
E. hepuensis A sk & #  ( Unknown Location ) AF317328 Eh02
E. hepuensis &Ao" B (Hepu,Guangxi; China) AF516699 Eh03
P. formosa o /4 (Taiwan) AF105249 P01
P. formosa o /4 (Taiwan) AF105250 P02
P. formosa i > 5% (Hwa-Lein Taiwan ) AF516698 P03
N. leptognathus  * 4% & 3 ( Unknown Location ) AF516701 NI01
E. japonica A 7 & #  ( Unknown Location ) AF105245 Ejo1
E. japonica A Frgk & (Unknown Location ) AF105246 Ej02
E. japonica A Fr3k f+  (Unknown Location ) AY 640088 Ej03
E. japonica A Fr3k f 3+ (Unknown Location ) AY 640089 Ejo4
E. japonica A Fvgk f#  (Unknown Location ) AY 640090 Ejo05
E. japonica A 4k B (Unknown Location ) AY 640093 Ej06
E. japonica A 4k B (Unknown Location ) AY 640094 Ej07
E. japonica A Fr3k £+ (Unknown Location ) AY 640101 Ejo08
E. japonica A Fr3k f 3+ (Unknown Location ) AY 640102 Ej09
E. japonica oizk i+ % (Okinawa ) AF317329 Ej10
E. japonica P A&+ K (Osaka) AF317330 Ejll
E. japonica p &1g 5 B% ( Tokushima ) AF317331 Ej12
E. japonica p A&7 & ( Shimonoseki ) AF516700 Ej13
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Table 3. Additional outgroups of COI sequences from GenBank.

- ﬁ‘ # & # 2 (Sample Locality ) GenBarilk . A% HE
(' Species ) (Accession No. )  (Sample ID.)
G albolineatus & *$x # # ( Unknown Location ) AF317338 Ga0l
V. litterata # v % #  (Unknown Location ) AF317343 V101
V. litterata A &3k &+ (Unknown Location ) AF516704 V102
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Table 4. The locality of samples of E. japonica and phylogenetic groups of E. japonica in Taiwan.

Sample Locality

Sample Locality Sample Locality

Phylogeny Group ] ) ) Number of Sample Total No. of samples
( Chinese ) ( English ) ( Abbreviated )
5K Wu River W 1
West "‘ v /%‘— Da-Jia River DJ 3 1"
fe s % Hou-Lung River HL 3
ER A K Tou-Chian River TC 4
£¥x Jia-Bau Creek JB 1
EXpUL Lau-Chian-Keng Creek LCK 4
AR Ba-Lian Creck BL 1
Taiwan North i /5- Lau-Mei Creek LM 2 ”
2l RS Shr-Men-Keng Creek SMK 4
%% Yuan-Tan Creek YT 4
TR E Ma-Su Creek MS 4
Bx Shuang-Shi Creek SS 2
< gE Da-Shi-Chuan Creek DSC 4
NorthEast il ’}f /%*- Ke'ng-Fang Creek KF 4 16
FTE K Shin-Cheng Creek SC 4
2B L S Bai-Mi Creek BM 4
China China KL Ju-Jiang JJ 2 2
Japan Okinawa TRIR B - Oki 10 10
Total 61 61

- : Sampling without detail locality
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Table 5. Variable sites of 20 haplotypes of the COI gene in E. japonica.

# 1

A

c ¢ T ¢ G T GT C A CACTACGATCT T T

c A CT C AT T CGAGTCAGT AT T A T

H1

H2

H3

H4

T

H5

T G T A

C

Hé6

T G T A

C

H7

T G T

C

H8

T G T

C

H9

G T

A A A C T

H10

T G T

C

HI11

T G T

C

H12

T G T

C

H13

T G T

C

H14

T G T

C

T G T

C

T G T

C

T G T

C

T G T

C

T G T

C

T G T

C

O 0O U VU O U O

O = ©O O ©O U ©

H15

H16

H17

H18

H19

H20

H21

H22

H23
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Table 6. Geographic distribution of 20 haplotypes in E. japonica.

Taiwan Taiwan Japan Japan China
Haplotype West North NorthEast Total Okinawa Japan Total Ju-Jiang
H1 7 7
H2 1 1
H3 1 1
H4 1 1
H5 1 1
H6 2 1 3
H7 1 1
H8 4 4 4 12
H9 2 3 4 9
H10 1 1
Hl1l1 1
H12 1 1
H13 1 1
H14 1 1
H15 1 1
H16 1 1
H17 1 3 4
H18 1 1
H19 1 8 2 11 1
H20 1 1
H21 1 1
H22 2 2
H23 1 1

Total haplotypes 6 8 9 15 5 2 7 2
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Table 7. Caculation of genetic diversity of COI gene in the populations of E. japonica.

Taiwan Taiwan Japan Japan China
West North ~ NorthEast  Total Okinawa Japan Total Ju-Jiang Total
Number of samples 11 22 16 49 10 3 14 2 65
Number of polymorphic sites 5 8 8 14 5 1 25 3 44
Number of haplotypes 6 8 9 15 4 2 7 2 23
Haplotype diversity (h) 0.855 0.827 0:892 0.859 0.533 0.667 0.758 1.000 0.904
The standard deviation of haplotype diversity 0.085 0.058 0.054 0.027 0.180 0.314 0.116 0.500 0.019
Nucleotide diversity ( 7 ) 0.00216 0.00258 0.00290 0.00260 0.00180 0.00120 0.01443 0.00541 0.01455
The standard deviation of Nucleotide diversity  0.00040 0.00034 0.00044 0.00023 0.00086 0.00057 0.00428 0.00270 0.00225
0(n) 0.00217 0.00259 0.00291 0.00261 0.00181 0.00120 0.01472 0.00544 0.01483
0(s) 0.00309 0.00399 0.00438 0.00574 0.00320 0.00120 0.01458 0.00544 0.01749
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Table 8. Tajima's D and Fu and Li's D test of neutrality for COI gene of E. japonica.

Taiwan Taiwan Japan Japan China
West North NorthEast Total Okinawa Japan Total Ju-Jiang Total
Number of samples 11 22 16 49 10 3 14 2 61
Tajima D -1.138 -1.139 -1.200 -1.645 -1.741 - -0.086 - -0.728
P>0.1 P>0.1 P>0.1 0.1 >P >0.05 *P.<0.05 - P>0.1 - P>0.1
Fuand Li's D -0.764 -1.571 -1.808 -3.269 -2.010 - 0.326 - -1.076
P>0.1 P>0.1 P>0.1 *P <0.05 0.1>P>0.05 - P>0.1 - P>0.1
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Table 9. COI gene divergence ( Dxy ) and net divergence ( D4 ) of E. japonica.

Dxy Taiwan Taiwan Japan Japan China
Da West North NorthEast Total Okinawa Japan Total Ju-Jiang
West 0.00242 0.00251 - 0.03414 0.04373 0.03613 0.00336
Taiwan North 0.00005 0.00275 - 0.03346 0.04275 0.03539 0.00336
NorthEast 0.00002 0.00001 - 0.03390 0.04403 0.03602 0.00338
Taiwan - - E 0.03375 0.04342 0.03578 0.00336
Japan Okinawa 0.03215 0.03126 0.03155 0:03155 0.03533 - 0.03423
Main Island 0.04205 0.04086 0.04198 0.04149 0.03342 - 0.04414
Japan 0.02783 0.02688 0.02735 0.02723 - - 0.03629
China Ju-Jiang 0.00043 0.00064 0.00077 0.00064 0.03063 0.04084 0.02637
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Table 10. COI gene differentiation ( Nst ~ Fst ) and gene flow ( Nm ) of E. japonica.

Nst Taiwan Taiwan Japan Japan China
Nm ( Nst) Fst B .
Nm ( Fst) West North NorthEast Total Okinawa Japan Total Ju-Jiang
West 0.01971 0.00868 - 0.94314 0.96262 0.77164 0.12734
0.01975 0.00871 - 0.94194 0.96155 0.77032 0.12683
i 12.43 0.00508 - 0.93580 0.95695 0.76092 0.18946
Taiwan North
12.41 0.00501 - 0.93449 0.95576 0.75957 0.18931
29.06 49.00 - 0.93208 0.95474 0.76094 0.22934
NorthEast
28.96 48.79 = 0.93068 0.95345 0.75941 0.22889
. - - - 0.93609 0.95672 0.76252 0.19021
Taiwan
- - - 0.93477 0.95551 0.76109 0.18989
. 0.02 0.02 0.02 0.02 0.94704 - 0.89682
Okinawa
0.02 0.02 0.02 0.02 0.94590 - 0.89474
Japan
. 0.01 0.01 0.01 0.01 0.01 - 0.92717
Main Island
0.01 0.01 0.01 0.01 0.01 - 0.92517
0.07 0.08 0.08 0.08 - - 0.72895
Japan
0.07 0.08 0.08 0.08 - - 0.72668
. . 2.21 1.57 1.34 1.56 0.03 0.02 0.09
China Ju-Jiang
2.21 1.57 1.34 1.57 0.03 0.02 0.09
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~

Table 11. Hierarchical analysis of molecular variance (AMOVA ) with geographical regions and four lineages comparison among E.

japonica population in East Asia.

Soure of variation Degrees of freedom Sum of squares Variance components Percentage of variation
Among groups 2 170.114 6.09811 Va 76.01

Among populations within groups 3 45.677 1.20394 Vb 15.01

Within populations 59 42.547 0.72114 Ve 8.99

Total 64 258.338 8.02319
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Table 12. The migration between each two geographical regions of E. japonica in Taiwan.

PR D

v =

oo 2 i8R

] Item
Populations SSa SSp Qa Qs Ma-B Mg-a
Population A (P, ) Population B ( Pg)
West North 11 22 11.719 9.968 6.235 5.505
North NorthEast 22 16 14.959 20.529 4.795 5.725

ML
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L=~ BE®H (Eriocheir) COI A 74 & 48 cud )

Table 13. The molecular clock of genus Eriocheir.

Results from IM E. japonica E. japonica E. japonica _ . . .
) ) ) Platyeriocheir. formosa E. sinensis E. leptognathus
mya ( Taiwan & China) (Okinawa) (Japan)
E. japonica ( Taiwan &
. 7.0850 8.2950 7.7850 8.8350 6.2150
China)
E. japonica
. 6.38 8.4950 8.4350 7.9550 2.0650
( Okinawa )
E. japonica
7.47 7.65 2.6850 7.4050 7.8950
(Japan)
Platyeriocheir. formosa 7.01 7.60 242 7.8550 0.2050
E. sinensis 7.96 7.17 6.67 7.08 6.6350
E. leptognathus 5.74 1.92 7.30 0.19 6.13

"3 ¢ mya % st Million years ago
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Table 14.

Divergence

ZLw ~ RFER (Eriocheir) p 2z BPenf B R R
The genetic divergence of the species of Eriocheir.
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Table 15. The populations of specimens of each haplotype of Japanese mitten crab (E. japonica ).

Haplotype 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
HO1 Oki0l  Oki03  Oki04 Oki05 Oki06  Oki07 Oki09  Ej06

HO02 Oki08

HO3 Okilo  Ejo7

H04 0ki02

HO5 Ejl0  Ejl0

HO6 W0l  HL02 DSCO05

HO7 SS04

HOS DJO6  TCOl  TC04 TCO9 LCKO3 LCKO7 YTO7 MS07 KF04 SCO07 SCI0 BMIO  Ej03  Eho3
HO09 DJO7  HLOl LCKO6 BLOI SMKO DSC04 KF07 “BM07 BMOS  Eh02

H10 DSC07

Hl11 1304

HI2 SC09

H13 SC08  EhOl

H14 LCK04

H15 HLO3

H16 MS09  Ejo5

H17 TCO5 SMKO YTO6  SS03

H18 MS08

H19 DJO8  JBO1 LMOI LM02 SMKO SMKI YTO4 YT05 MSI0O DSCO8 KF09  JJ02  Ej0l  Ej02  Ejo4
H20 BM09

H21 KF03

H22 Ej08  Ej09  Ejl2  EjI3

H23 Ejl1
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