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AR LB (R 16S rRNA 71 CO 1 EE R
Foltt iRk ERE#H LT

ANowT, BRIV, BEH, FEE, Bke, F O#
Cof 51K R 5 5 B K 7 5 7 A Ml 63 B T 495 6 R TS5 0 5 LU 75 266071)

WE: IHRPERAEHEBRKNARE R EE L BRI, XA PCR ¥ 3K F 4%
Sk 4% bk DNA # 16S rRNA fn CO 1 2 H F B, 2 5| 3 34T F 7 ] K & St 247 o
16STRNA #1 COT HEH KA B A+T UL EHH H67.7% 1 61.4% ,A+T4HELZ 5T
G+C&E. KENSIS5bp y 16SRNA XEH B FEll B o Fa 4/, L 8BaE4 4,8
HE—RRAE;KEN6S3bp iy COT FHE R BERMELEA 11 H, 55K MLA 234,
HhEABEEMES M E - R A 184, COT 2 H Btk 16S IRNA £ H f B A A &K
AWEF EZTHELELEBHBENRESHFEMN. £T 16SRNA f1 CO T £ FH i Bty ik
HEBSARBUANMER B, KNP LELBERTFTENNELRFLXARL, TEHNS
DEMWELERN X, ERAPRERER-B ;AW 2 ANEERRF BN R RSN
HRA—F, MIEI6SIRNA XEH R REEBHMNE 4 A7 HEHAZK 2 CHE R EE

ARSI

KR AR L, SO K DNA; 16S rRNA R F; CO1 &R ; 77| 247

HMESES. Q785; S917.4

W& 5 Sk B (Orithyia sinica) , SRR FLBE T Sk
B, Jm T W B sh ¥ 1) (Arthropoda ) | Hl 5% 44
(Crustacea ) ., 1+ /& H ( Decapoda ) . {8 sk # 5}
(Calappidae) | J& 3k # J& ( Orithyia) , J& 3% [¥] 5 %]
M Y I Y VR A O T TR K M R R R
A R Sk TR R B 6 L IR R, SO H 0 9
# SMERUR Sk, BB &R AW M E.
HE IR S T T ORI T R B A BRI, TR A AR AT A
AR R A, BRI A, T g AN R, &
OB E R R AR R B R 1 Rk
A SRR AL, AR R SR BB IR H T R
D 5T B R 35t 4% 22 R 5 T ) F 5 0 A
HE L FHT, N A x b e R Sk B i A OCBIF 5 4
SR o S L AR CVASL /L S 1 RN (128
A% 2 75 T ) BIF 5 i R LA

RLIR DNA HA R R 15 S50 1R 5 gE 1Lk

%5 B #5:2013-06-09 &8 B #§:2013-08-27

XHiFRERS A

RPN F 2 AR A DRI A A 88000 T R i pk
J Tz ST SRR e AL SR P R Al AR K
RGBT " i TR i o A AT A
YR RE ST, 168 tRNA FI COLHE [H 1 TG 5 HE 3l i
HHESH YT R GL Al h I ) S b i 15 22 R 1
(BT AR BB R T R AT AR R
AT 8 T 7 1 AR FE Sk B8 Y A R LR {A& DNA
) 16S rRNA I COBEN J Brib AT 1 Jy 511 %E Al He
BT, IR I AT 26 2 5 M Sl Wy 1) it A2 B
AR GEHEAC R R IEAT T, DUy vh AR Sk S 1Y
AL BRI E] 2R 2500 R AR G AL SF T 4R 3t
it o 1A A

1 MRS 5 ik

11 EE#H
S 7 B/ P AR 5 Sk B T 2013 48 3 R

BHWE : EH K \N=" FHEARET R R RI (2012AA10A409) 5 1l AR 48 BEHB7 % 31 &l 5 H (2011GHY11526)
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HILARTE B T 58, BiaE (150 £0.25) g, i1k
B LT -80 CLAF&H .
1.2 E[FZH DNA gyRER R 4&

A B S B B A B v e H 30 ANREAS, 23531
WA LA 29 0.1 g, iInA 600 L 2H Z1%5) 5 5% vh ik
(10 mmol/L Tris-HCI, pH 8. 0;50 mmol/L EDTA,
pH 8.0) , BV I BT WFZH 21 TR 200 MU A 289 2
% 10% ffy SDS 120 wg/mL 7 175 K,55 C 2@
BN RIBEIRE LR EEN 2] DNA,

1. 0% 33 5 W B E g Uk A ) DNAFE i 19 58
eI A A ShBEIR RS0 B R L
JE L 41 DNA I B f4l i, F -20 CHR7F4& .
1.3 PCR ¥ EFiM 7

PArp A S 8 B[R 41 DNA S #iA , ok G H
HEZ ) 16S rRNA Fi1 COIEA R Be ity FH 5| Wik A7
PCR 4" 4, 16S rRNA LN Jv Bty 1 51 ¥ J - 16S
AR :5'-CGCCTGTTTATCAAAAACAT-3',16S BR:
5'-CCGGTCTGAACTCAGATCACG-3';COI3L A |
By 5 ¥k COITL1490; 5'-GGTCAACAA-
ATCATAAAGATATTGG-3',COIH2198 .5'-TAAA-
CTTCAGGGTGACCAAAAAATCA-3', fir H 51 %
By AR A TR (i) A FRA A B

PCR Jz i B A& 2k 50 wL, G $5 10 x Taq
buffer 5 wL,2 mmol/L dNTP Mix 5 pL,25 mmol/
L MgCl, 4 uL,Taq fi§ 1.25 U, I . FUEs|¥ (R E
10 pmol/L) £ 1.2 pL, 4 DNA 50 ~ 100 ng,
TCH W ZE KA AT % 50 pL, PCR J b 2 )7 :
94 C 2 min;94 C 455,48 C 1 min,72 C 1 min,
35 ME#H ;72 T 5 min,

PCR /W) 2 1. 0% By Jig Al 5 e v Dk R )5
TEIMT TV H @ Fr B, 1l DNA B[] i 51
@IATAEY TR RE) A RA R ] 1T 41
W, BRAE RGN & LW B AT . IO ik At B
2 e YRR RS 7] AT X1 0 o
1.4 FISH

F| ] DNAStar %% {4 ( DNAStar, Inc) H H)
SeqMan & % X i ) J: 45 SR 64T P45, R
Bioedit £ JF 17 ¥ 51 i 4, IR AN TR,
FI ] DNAman #fF #E47 7 51 BE XS, 9 7 7 41 K
J&. DnaSP 5.0 #4507 51 1 Bl 3 41 L 22 2500
RBUGEIE ZREPES R . MEGA 4.0 FF3E T
Kimura-2-parameter & % 138 vp 48 p SL AR b Py 2 5
HMEYI Rl 8] f1 352 1% 25, 5 A1 HI4F 4% 5 (neighbor-

joining ,NJ) # gt 2 G ik AL 45 0 B 05 B 4G
%% il Bootstrap 4} 7 (1 000 P EHR) o 4R i £ hir
£ 16S tRNA 43 7 51", & F 4% ¥ #f [0 i 16S
rRNA 121 B, 4 R BN 2 AL il

2 4

2.1 16S rRNA #1 CO 1 #E K B # PCR ¥ 1

R JH IS TR B V5 3 i 42 12 Sk B L [ 2 DNA,
IR REAKE I, T A B OD,,/OD g 3
1.8 ~2.0, WA B4 w5 & 1. 0% B s Wi BE I
LUK R, LS8 B PR AT A B LR BEOR . SR AR
SHES M4y BIXT 16S tRNA Fil CO 1 3 [H A Bt i
17 PCR ¥4 , 15 345 5 P 47 #9 PCR 779,
2.2 16S rRNA #1 CO 1 EE K B F 54

X e g Sk 16S rRNA R COTIE A Fr Br iy
PCR ¥ 7=y it 4500 7% . DA% 1% )7 5] 4 DNAman
A LEXE, K BRI S TC R ¥ 50, 43 A B
BE4 515 bp 1) 16S rRNA 5t A 5 B Fi K B 2k 653
bp ) COISL[H Ji Br. BLAST 4B, BTl 45 1
P31 34 16S rRNA fil COIER F B, 5 HoAth iy %
FEA & AR, DnaSP 5.0 # {4  Hr & W,
16S rRNA L[ 5 B2t A .G . T.C fl A+ T}
KR 9N 33.7% 21. 0% 34. 0% .11. 3% Al
67.7% . COBER K Byt A.G.T.CHl A+T
SR AR 27.7% 17.2% 33.7% 21.4% i
61.4% , 16S rRNA Hl COIKHA By A + T & i
HWEET G+ C &k, fFH IR L R {A DNA
16S rRNA FI COLER - Be iy Fe g qiE -4 7152 24

16S rRNA Jt A J Bt 245 5 th 4 Fp B0 £ 7
(hapl ~hap4) , 255 4 A, B R — 28
P s HAp IR 8 4 A, BB A/G e ffe ;s T
7 5 AFEAERE A FIERR A S (R 1) . COEH
B B GRS 11 Fh A% RS (hapl ~ hapl1) , 2451
D78 23 A A6 B — 2 a5 18 AN 2915 B
LR S A Hh B4 7 5 18 A, A/G Fil T/C i Hi
Bt A A s 4 07 5 A, BN A/C B, e
HEir b 2R 3.6 , AR ARSI RN (£ 2) .
COEIN F B HL A2 H4E 4 4~ A/C Hiids, 43 i 76 5
88 234 1235 fii i1 4~ A/T Wi, % H 745 231
i 5 COUEHA Bt ,16S rRNA L F Bt
[ 38t 15 A8 5 /N, 7 4 A X PR SF . 16S rRNA Al
COUEIA R Bt i) £5 B4 ) £ $2 5¢ & GenBank, 16S
rRNA ( % 5t 2 . KF364355-KF364358 ) , COT (% 5
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P A AR SR R AR 16S tRNA HI CO T B8 14 13 41 L350 B A e A 43 #r 1443

= . KF364344-KF364354) ,

F ] DnaSP 5. 0 ¢ {4 X} rp 4 5% Sk B 16S
rRNA 1 CO 1 3 F BLIY i 15 2 £ 1 2 5017
Giil (% 3), & 16S rRNA [¥) 4% 5 i3t & £ FF 1
SRBRTF CO 1 it — Uil 16S rRNA FE[H F
Bitk CO T 3 R B RS o

®1 PEFLEREHAEE 16S rRNA EFE
FIHMERMLRS T

Tab.1 Variable sites of 16S rRNA gene sequence from
different haplotypes of O. sinica
et A 123
nucleotide polymorphic 1393
sites 5004
hap 1 GACA
hap 2 .G..
hap 3 A ..
hap 4 TG

TR BT A EE T MR 58 7E 168 rRNA JE K 5 4]
FRALE, RN 5 AT S A TR

Notes:Numbers above the table indicate the location of the variable
sites in the 16S rRNA gene sequences; “.” means the same base

with the first line

2 MERABAFLHER CO1ER
FIHERMRDH
Tab.2 Variable sites of CO I gene sequence from

different haplotypes of O. sinica

AT LA 111222222333445666
nucleotide polymorphic 11488159133339057036134
sites 48718405914586918251035
hap 1 GCGGCCTATTCCGCGCGGCCTTA
hap2 C.
hap 3 LA To......
hap4 ... Covivviiit
hap 5 A C.
hap6 ... AG.A...... AAATC. .
hap 7 LA T.T.......
hap 8 CTAC L UAAAL L G
hap9 Ao
hap 10 ATAA. ..o G
hap 11 AT Tooooo..

R LT A EET LR AHATE CO T R FH h
L, 7 R 55— AT 7 51 G A A [F

Notes: Numbers above the table indicate the location of the variable
sites in the CO [ gene sequences;“.” means the same base with the

first line

F3 PEELBISRNAMCOI ERRBMEESHESH
Tab.3 Genetic diversity parameters of 16S rRNA and CO 1 gene fragments of O. sinica

A (N) Z AL R AR BERMZENE P HET R E R AT BR 22 HE TR AR L
N
e [H 2R Y number of (P) (H) (Hy) (K) (P5)
gene types i number of number of haplotype average number of nucleotide
samples
P variable sites haplotypes diversity nucleotide differences diversity
16S rRNA 30 4 4 0.499 0.605 0.00 117
col 30 23 11 0.816 4.000 0.00 613

2.3 EF 16S rRNA E [F FF 5 9 7 [ 9 Fh i8] By
BEREBRAGHLSF

M GenBank 1 i) 6 Ff B¢ 28 (7 AL R T
BRI FIYD R ) F0 4 R MESD Y (R R f T
WAL B R A AL B 16S rRNA S A Fe 41 O Ak
BELHAGMEE WL 4, ik 4 0,6 FhEE1Y
B T.CAMG S®EERE/NA+T SR
BT G+ C A — R ) Bl
WIS R Heir o 4 TR AE S i B 5 AP A b
AR o

4153 2 i rh A P2 K B8 16S RNA JEH A
B 4 Fh B 5 A (hapl ~ hap4) 454 GenBank A £
KN 3 FL o Mg 4 B4 MAEHESI WY 16S

rRNA A F B, #) ] MEGA 4.0 % {4 Kimura-
2-parameter F R THE AR (LB B (R 5) o B
T 16S rRNA JE 5 f B, rp 42 57 Sk g 4 b B £ Al
A& BB 4 0.000 ~ 0. 009, 314 0.004, 10
Tl E (Y35 AL PR 2 0,003 ~ 0. 358 ,4 Rl HES )
ML IR O 0.304 ~0.422, fir 7 825, =9
W 78 5 SN 30 A ) B ) agt A% R RS B R, R 0. 358
SN Ry SENEN R 3 J IR L I NN
0.003, A [A)BLAYEER Z 0], 12 T BB 5 V0 BERL Y
WL EE B e K, O 0.315 ~ 0. 358 7 R 5 10
PR AZ BE B /v,y 0.207 ~0.219, 4 Ff A
IR/ U SRS R RSN DB N ) N
0. 422 ; 1 2 F AP 28 1) 3t A% B B A /N, o 0,304
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Tab.4 The data of 16S rRNA gene sequences of outgroup species
o }Jr B3 5w/ % K /bp GenBank % 5% 5
specie family base content length GenBank accession
T C A G A+T number

e G5 LR Eriocheir sinensis R 37.7 10.3 34.9 17.1 72.6 525 AF312718
H 7 4§ # % Eriocheir japonica Iy &R 37.7 9.3 35.7 17.3 73.4 440 AF516707
41 B R F 1% Portunus sanguinolentus BTFER  34.0 11.6 35.8 18.6 69.8 371 AM410531
ZPER T 8% Portunus trituberculatus HBTER  35.3 1.7 35.3 17.7 70.6 524 GU321228
R8N Uca arcuata Y 36.5 10.5 33.8 19.2 70.3 526 AB535406
VU 3B Uca tetragonon VR 36.0 11.2 34.0 18.8 70.0 520 AB535405
QW) Lates calcarifer AWERERL 23,2 25.0 29.8 22.0 53.0 568 DQ532892
AL TUE Xenopus laevis TR 23.2 23.1 36.6 17.1 59.8 856 HQ225680
AE PP W) 62 Mecistops cataphractus i o} 27.4 27.9 28.1 16.6 55.5 645 GQ144572
BB Rattus rattus ELURE 31.2 24.9 27.0 16.8 58.2 714 1Q668025

#£5 ETF 16S rRNA E A K B9 Kimura-2-parameter S HEE (£ T)

Tab.5 Kimara-2-parameter genetic distances based on the 16S rRNA gene fragments( lower left)
%ﬁ] 1 2 3 4 5 6 7 8 9 10 11 12 13 14
specie
1 _
2 0.003 —
3 0.000 0.003 —
4 0.006 0.009 0.006 —
5 0.258 0.262 0.258 0.262 —
6 0.262 0.262 0.262 0.266 0.003 —
7 0.306 0.306 0.306 0.311 0.330 0.330 —
8 0.283 0.283 0.283 0.288 0.325 0.325 0.106 —
9 0.301 0.306 0.301 0.292 0.207 0.211 0.342 0.358 —
10 0.268 0.263 0.268 0.268 0.215 0.219 0.315 0.346 0.130 —
11 0.682 0.682 0.682 0.690 0.743 0.743 0.741 0.682 0.734 0.718 —
12 0.735 0.735 0.735 0.744 0.767 0.767 0.730 0.676 0.827 0.780 0.304 —
13 0.730 0.730 0.730 0.730 0.721 0.721 0.763 0.709 0.759 0.701 0.338 0.406 —
14 0.623 0.623 0.623 0.623 0.696 0.696 0.742 0.693 0.692 0.668 0.350 0.329 0.422 —

1. AR L8 hapl 2. A % S hap2 3. w4 g 3k 8 hap3 4.

PetR 78,9, L FH M, 10 DY A7 $R W8 11, Qw5 12, AR IS 13 AEBIR )

AR Sk hapd 5. ARSI 6. HOARG B, T. LR IR T 8. =

2

=7

14. LB

Notes: 1. Orithyia sinica hapl, 2. Orithyia sinica hap2, 3. Orithyia sinica hap3, 4. Orithyia sinica hap4,5. Eriocheir sinensis, 6. Eriocheir

japonica,7. Portunus sanguinolentus,8. Portunus trituberculatus,9. Uca arcuata,10. Uca tetragonon,11. Lates calcarifer,12. Xenopus laevis,

13. Mecistops cataphractus ,14. Rattus rattus

F I MEGA 4.0 B F, % bk ¥ #l iy 16
rRNA JE[H Fr Betg dlt NJ R GEab (b (1B 1) . &
GEEAL R R R W], BT A W R Se 00 o WS A2l
YIRTCHEMES D) . CHHESI Y b, A — LAY A [
B SO IR Wl 18] 1 2R B8 kA 56 2R B BR B R
B, SIS RRAMA . Iraskd, b
IR K 4 PR AR A T R G TR S T
BERLR N —30, RIE SR TR R, e /5%
RSB R G TE— R, 8 1L BB M 4 R

—H, BHEZY T, A R — 3,
SRIGFIIRAT AR, fe Jo M AL R B — e .
FR4% Stillman 45 ' #1219 £ ki & 16S rRNA
TRl BT BRI 4 BT RhEEAD 4 M HESHY)
) 16S rRNA 5t (% i 55, % H R S 4 b i (] F
17 THER A5 R R 6, B 1R v R 5 D
BH Zr Ay B fe K, 2 55. 8 ~64.5 | T4 ; 7 B
FHS VR s ALt B fe /N, 36.4 ~41.9 [T
. HHES Y TCAT 8 5 0 FL 2 10 43k I ]
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10 3] XPE A AR RSB ZORLIR 16S TRNA HI CO T 3[R 1 7 51 Lo 45 B e 2R 48 R AL 43 1445

RO 74T FJT AR # 2E R BIAT 3 10 40 Al i [] 4
NN S5 1 T AR BERS A MESh I Z 1, B
0B 5 AR DN TCHES 9 2 AL I ) e K, O 14309

JIAF =P 7B 5 AR TS 1y S AR I [l fie /0N,
110.4 B4,

94 | HAEYEEEE Eriocheir sinensis
HARBHEEE Eriocheir japonica

LR Uca arcuafa

89 VU #8815 Uca tetragonon

A ER T Portunus sanguinolentus

97 =M T4 Portunus trituberculatus

W858 L Orithyia sinica hap4
89 | 4% L Orithyia sinica hap2
HhAE RSB Orithyia sinica hapl

55| 4% L8, Orithyia sinica hap3

58

BB Rattus rattus

[N Mecistops cataphractus
KUYy Lates calcarifer

AEINIEE Xenopus leavis

E 1 ET 16S rRNA EEFFMEHN NI R L
Fig.1 NJ phylogenetic tree based on 16S rRNA gene sequences

®6 ET 16S rRNA BEEBMHEN TR Y E S K@ (BA: T E)

Tab.6 Differentiation time deduced from 16S rRNA genetic distances from different species( Unit: million years)

%ﬂ] 1 2 3 4 5 6 7 8 9 10 11
specie

1 _

2 47.2 —

3 47.9 0.57 —

4 52.5 59.8 59.8 —

5 47.4 58.9 58.9 1.6 —

6 54.9 36.4 37.2 60.2 64.5 —

7 50.0 41.1 41.9 55.8 61.1 23.4 —

3 120.9 136.9 136.9 119.1 114.7 129.4 131.3 —

9 121.7 124.2 124.2 123.6 110.4 143.9 133.4 55.1 —

10 131.1 127.2 127.2 124.5 118.1 127.5 120.0 58.9 73.0 —

11 113.8 124.7 124.7 124.2 116.1 117.9 117.2 61.9 58.7 74.7 —

TE 1. AR S hapl 2. sPARORBCME 3. HOARGIZIE 4. LR TS, PR T8 6. JIGA RN 7. UM FDE 8. Jm§4,9. JE IR

U, 10. AU e, 11, R

Notes: 1. Orithyia sinica hapl, 2. Eriocheir sinensis, 3. Eriocheir japonica,4. Portunus sanguinolentus, 5. Portunus trituberculatus, 6. Uca

arcuata,7. Uca tetragonon ,8. Lates calcarifer,9. Xenopus laevis ,10. Mecistops cataphractus,11. Rattus rattus

2.4 ET CO1EEFRFIWARYFiE b i E

EERRFHELST

PEHL GenBank 11 6 S (7 R R T
BERMRIVDEERL) T 4 B HESh ) (DM &R 7T
iERL 2R AR B 1 co T RahBE, HAH 615 A

WFET. HFRT AL, 6 FEI AL T.CA M
CHEERB/NA+T TENRHT G+CH
I 100 ) — R 1 ) b Al A U O R 4
ol 5 HE Sl 49y 114 B 5 AT A B IR RRAE

T AW PCR 9 1§ 4R 45 19 o A2 1R Sk
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COT KM A B 11 8 4% % (hapl ~ hapll) Fl
GenBank K& 2 3 B} 6 Rl F1 4 B} 4 R HESh
Yy co 1 2 W A BL, FI ] MEGA 4.0 {11y
Kimura-2-parameter 578 35 ff ] 14 33 £ 1 2 (3%
8) . MLHLEY Won , ARG 11 R AL ]
3 AL B354 0.002 ~0. 022,71 0.008 (£ 9) ;
7 R Z ) 5t AL BE R 0..046 ~0.299 ,4 i
HESh 1 2 8] 9 38 1% B Y O 0.239 ~0.338, FT 1

B, 20 B T 5 A 0 R 1 i £ B 5
g 0. 276 5 H A 0 A 5 LA 0 1 3£
BRI, 0,046, IR 86K 2 ], b T
57 BRI i 5 B 5 B, 0. 227 ~ 0.299;
86 B 5 b 0 B0 i 15 B g R, K 0. 181 -
0.213, 4 Rt HE Sy 2 11 , 6256 15 07 2 0 3 5
B85 B, 0. 338 5 9 4726 15 L2 0 34 4 B
/N, N 0.239,

RT HNEYUMCOIERFIERER

Tab.7 The datas of CO I gene sequences of outgroup species

e s
i ﬂ wfaji ioft;:%t) K% /bp GenBank ﬁ%%
. . GenBank accession
specie family T N G it length sumber
ARG FEE Eriocheir sinensis J7 &Rl 34. 20.1 27. 17.5 62.4 686 HQ534047
H AR G4 # 8 Eriocheir japonica Ty &Rl 35. 19.7 27. 17.4 63.0 651 FJ750329
21 B MR 11 Portunus sanguinolentus ®WrER 35, 22.9 22. 18.8 58.3 658 1X502944
ZYEWR T Portunus trituberculatus R MR 36. 20.7 26. 16.4 62.9 658 JX502943
YR Uca arcuata VR 33. 21.1 28. 17.2 61.7 658 JX502938
VU 3B Uca tetragonon VR 35. 18.5 28. 17.9 63.6 658 AB535431
Y2 Lates calcarifer RMEHIRL 29, 30.1 21. 18.8 51.1 652 DQ108026
AEMEE Xenopus laevis pilsaliey 32. 23.0 27. 16.9 60.1 652 GQ862300
AR NI W) 5% Mecistops cataphractus 2R 27. 27.9 28. 16.6 55.5 645 GQ144581
ML Rattus rattus SRRk 30. 25.6 28.3 16.0 58.4 658 KC617858

£8 HTF ColHEEEEKR Kimura-2-parameter iEEES (AZTH)

Tab.8 Kimura-2-parameter genetic distances based on the CO I gene fragments(lower left)

%ﬁ 1 2 3 4 5 6 7 10 11 12 13
specie

1 J—

2 0.241 —

3 0.229 0.046 —

4 0.201 0.249 0.217 —

5 0.231 0.273 0.276 0.201 —

6 0.199 0.209 0.213 0.203 0.238 —

7 0.223 0.181 0.187 0.225 0.222 0.168 —

8 0.355 0.371 0.389 0.397 0.375 0.379 0.416 —

9 0.372 0.350 0.356 0.363 0.361 0.352 0.334 0.278 —

10 0.373 0.372 0.367 0.396 0.396 0.368 0.363 0.338 0.284 —

11 0.347 0.341 0.334 0.342 0.364 0.345 0.354 0.280 0.239 0.294 —

TE L AR SL MR hapl 2. ARSI ECIR 3. HARGEE 4. R T8 5. LB R T8 ,6. oL ,7. DU iR, 8. 2w 65,9, JE R

U, 10 AU R i, 11 SRR

Notes: 1. Orithyia sinica hapl, 2. Eriocheir sinensis, 3. Eriocheir japonica,4. Portunus trituberculatus,5. Portunus sanguinolentus, 6. Uca

arcuata,7. Uca tetragonon ,8. Lates calcarifer,9. Xenopus laevis ,10. Mecistops cataphractus,11. Rattus rattus
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10 3] XPE A AR RSB ZORLIR 16S TRNA HI CO T 3[R 1 7 51 Lo 45 B e 2R 48 R AL 43 1447

x99 HEELBIRAFEFE COI1 EEF KA Kimura-2-parameter iEEEH (L TH)
Tab.9 Kimura-2-parameter genetic distances based on the CO I gene fragments of

different haplotypes of O. sinica(lower left)

hapl hap2 hap3 hap4 hap5 hap6 hap7 hap8 hap9 hap10 hapl1
hapl —
hap2 0.002 —
hap3 0.003 0.005 —
hap4 0.002 0.003 0.005 —
hap5 0.003 0.002 0.006 0.005 —
hap6 0.012 0.014 0.016 0.014 0.015 —
hap7 0.005 0.006 0.002 0.006 0.008 0.017 —
hap8 0.009 0.011 0.009 0.011 0.012 0.022 0.011 —
hap9 0.002 0.003 0.005 0.003 0.005 0.014 0.006 0.011 —
hap10 0.008 0.009 0.008 0.009 0.011 0.020 0.009 0.008 0.009
hapl1 0.005 0.006 0.002 0.006 0.008 0.017 0.003 0.011 0.006 0.009 —

BT RR O MM 4 RS MR CO1E  COoT R KB 4 Fis dEZh Y i 2 G 316 43 b7
KB, R MEGA 4.0 3/ g NT Rk S5 RNOR—30. 7E B HESh 43 3, A 25 Fn e
BB 2) . S5RFW B CO L RGN ATHRELRRN - REEWIARMER KGNS
5 5 16S rRNA — 3, 1fii 3t F 16S rRNA F1 HAREME R,

WP AR Orithyia sinica hap3
WAL Orithyia sinica hap7
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Fig.2 NJ phylogenetic tree based on CO 1 gene sequences
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Sequence comparison and phylogenetic analysis of mtDNA 16S rRNA and
CO 1 gene sequences in Orithyia sinica

LIU Ping ", DUAN Yafei, MAO Zhichao, LI Jitao, GAO Baoquan, LI Jian
(Key Laboratory of Sustainable Development of Marine Fisheries ,Ministry of Agriculture ,Yellow Sea
Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Qingdao 266071 ,China)

Abstract; To study the germplasm resources and genetic diversity in the wild population of Orithyia sinica,
the mitochondrial DNA 16S rRNA and CO [ gene sequences were obtained from O. sinica wild populations
by PCR amplification. A + T base content of 16S rRNA and CO [ gene sequences were 67. 7% and
61.4% ,respectively,which were significantly higher than G + C base content. From 515 bp of 16S rRNA
gene sequences,4 haplotypes and 4 polymorphic sites were detected, and they were all singleton variable
sites. As for 653 bp of CO | gene sequences, 11 haplotypes and 23 polymorphic sites were detected,
including 18 singleton variable sites and 5 parsimony informative sites. CO [ gene sequences have more
variations than 16S rRNA gene sequences,indicating that CO [ gene sequences were suitable for analysis of
genetic diversity of O. sinica. The results of genetic distances and phylogenetic analysis of 16S rRNA and
CO | gene sequences were consistent with each other,showing that O. sinica have much closer relationship
with crabs of Portunidae, and crabs of Grapsidae were together with that of Ocypodidae, which were
consistent with classical taxonomy. Differentiation time of 11 species of crabs and vertebrates was deduced
based on the genetic distance of 16S rRNA gene sequences, and the results showed that the radiation
differentiation time of four families of crabs was between Paleocene and Eocene. This study is expected to
provide important information for the protection and utilization of O. sinica resources of China.
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