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Sequence analysis of mitochondrial putative control region
gene fragments of wild Portunus trituberculatus
in four sea regions in China
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Abstract ; Mitochondrial putative control region gene fragments were amplified and sequenced from 9 wild
stocks of Portunus trituberculatus from four seas of China. 530 bp long partial gene fragments were obtained.
The results showed that the A, T, G and C mean contents in those fragments were 36.6% , 16.1% , 36.6% ,
10.7% , respectively. There were 91 variation sites in those gene fragments, which included 2 deletion /insert
sites, 76 transition sites, 3 transvertion sites, 10 transition and transvertion sites. Comparisons of these 83
partial putative control region sequences revealed 66 mitochondrial haplotypes in P. trituberculatus, the

haplotype rate was 79.5% . The molecular phylogenetic tree were constructed with NJ method using software
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MEGA 3.1. The genetic distance and cluster analysis showed that genetic distances were nearest among six
stocks of Yellow Sea, East China Sea, Bohai Sea, while the genetic distances were nearest among three stocks
of South China Sea. So these indicated that there were some genetic differentiation in different wild stocks of
P. trituberculatus in China.
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ZHEAR T8 (Portunus triruberculatus) ,AEFRFESNE , B TH =N, LB, RTER, 200 1E
T LR UL P AR R R A B A B DR B Sk . SRR TERRE R
g A TR, BRI EEM &, HA A RE B A RR CERESFM A EEkR
EEA I T AT CEA RS A LT a4 E N3, s TR E T3
B4 S Z TR PRI I W AT IR &, ARt Emstas s mxs
=P TEAY R LA DT TR IE B D, ST AU R T EExT A 1L s A = PER T B SRS
O XM SRR AR T L1k DNAL6S rRNA il COL 2[R A+ i JF 51 ##: 47 Hb BB 5% P P 2 SR
B T . AR FILERIIR DNA #5[X (putative control region, CR) J Bt4M#1 3 [ MU K g LA
PR R AR 2R, LU N3 E =5tk 1 R RO S R 5P FIA SR LR AL

1 BPRLATT

L1 Lt
SM5IF 2006 42 6 A E 9 A NI E s

5i(WE) S (HH) , 508 5 (D) i 2% s .
(LY) , ARUGEB4 1L (XS) 35 H (PT) , B g bl B
IJ.I

‘ﬁ
B(NA) BT (Z]) L5 (WS) SR 243y BF 4 =
Pt THE , 72 RAE # BUHY 1B SL 06 28 75 M A ), M G ‘%
Wi R R Tk Z B, 4 F o w o./ ,
1.2 KTk S, i

1.2.1 EF4H DNA #Ji2E

BAZRFEBRFEHLER 9 - 10 DMK, B jm\gw:m%#mﬁ,ﬁ
B RHEL 0.5 g EWNANHAAGEE, MA Fig. 1 Nine shaded areas showing the sampling
500 pL R ( 10 mmol/L Tris-Hel, locations of P. trituberculatus

pH =8.0;50 mmol/L EDTA,pH =8.0) , iRSI G AL W BE R 1% # SDS 1 200 wg/mL BJHE H 8 K,
55 CHFGRIE . RAFRB-E 0532 TR R BEER A DNA, 5500656 T E £+ i DNA 1)
0D,y \OD, 18 , B E HMR L 4 CIRAFE
1.2.2 PCR 7

BHIR TS By 514 ARYE Yamauechi %™ % £ B =M THE LR 1A DNA 255130 & 1Y)
st X F B B Primer 5.0 {31453k, CR-AR: 5" ACTAC ACGCA ACAAC TCTCA 3’, CR-BR:5' AATCT
TTCTG GATTC TCCTA 3', i1 WA TA Y TEAER A E S . MM TE Eppendorf Mastercycler 5333 %!
PCR Y b i#47, RV EMEIT 94 CHAM: 3 min,94 CASPE 50 5,45 CiB k50 5,72 C3Ef#H 1 min, £
35 NMEINGFEAE 72 CHEMH 10 min, F 3G KRN A 25 pl B, Hif & 10 x Buffer 2.5 wl, dATP,
dCTP.dGTP #1 dTTP £ 0.2 mmol/L, | . F #5914 0. 2 pmol/L,#E 4k DNA5O ~ 100 ng, Tag plus DNA B
4§ 1 U(Tiangen) ,MgCI2 1.5 mmol/L, BRI MARA FERA 2 HELR, PCR T HE™WE1.5%
SRIBVEBERAS , VKGR R 0.5 x TBE(pH 8.0) ,HBIEN S Vem, iR A UK, EB R0, TREB G R
gt T MESFFHRIRIT R
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1.2.3 §iEF=mma il F

PCR =4y i &AL F0 3> T AE e [ 5 S5 IR 40 3 07 50 Hho0 52 o
1.2.4 3|44

DNA 551 i Bioedit " AT 438 4 A LAZ 2, ) ClustalX 1. 81 "7 RIVRHEF X, 42
FHIE B, Fl DNASP4. 0 ') ¥ 42 %1 £ 75 4 ( Haplotypic diversity ) F14% 1 B2 £ k£ M 45 % ( Nucleotide
diversity ) %,

I MEGA 3. 1 V)38 R [ /5 51 18] B B R 2R K 28 07 8 8T 29475 8. 10 A R[] St B 8 49 Kiimura
2-paramter IRAEIE B , 5% A Kimura 2-paramter B4 % , RFI4B L (N)) I F R GW

Fi ARLEQUIN Version 3. 1 "7 i {43 F78 B 4347 ( Analysis of molecular variance , AMOVA ) 43777 1=
AL AR S AERE (A Py R AR (8] 1) 43 70 Bast 4% 43 AL 8 8 ( F-statisties, Fst) , 3318 7 F HEZ) I 56 v
( Permutation test ) #6 Fst R EME(EERECH 1 000)
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2.1 WREH=PoR BRI G K&
B4 5 5 B 2 i

% PCR ¥4, 15 3| T R B AR S i 4 ) X 56
Ay #E&=Y (B 2)., FHERR, &EHXFF B2 3|4 CR-AR F CR-BR ¥ 5%t iy
FIHCBE K2 600 bp, & 1f BLAST 43r#7 HL B0 A BT 715 mtDNA 2 X 2 8 A B
F B R KR B, £ Clustal W RIRHET , B Fig.2 mtDNA CR gene fragment of P. trituberculatus
EBIYRIFRS ST FIEEI T KK 530 bp ffEd|  amplified by primer CR -AR and CR-BR
XFF,

FIFH MEGA 3. 1 B E = TEREEH X FF A (T.C.AGA+TYHK(E D) ,HFHIKX
FEFEF T.CAG FA+T BB EESH 36.6% .16.1% 36.6% 10.7% 73.2% , A +T SEE
EETG+CHE,

Rl ZRRTFEANTEGEHNEERRRMABEEANR

Tab.1 Base compositions of CR gene fragments of nine stocks of P. trituberculatus %o
Bk AMEEL T C A G A+T
WF 9 36.6 16.1 36.8 10.5 73.4
HH 9 36.6 16.2 36.5 10.7 73.1
QD 9 36.7 16.0 36.7 10.6 73.4
LY 10 36.8 16.0 36.4 10.9 73.2
XS 8 36.8 15.9 36.4 10.9 73.2
PT 9 36.6 16.1 36.6 10.7 73.2
NA 10 36.5 16.3 36.6 10.6 73.1
Z] 10 36.6 16.1 36.7 10.6 73.3
WS 9 36.4 16.4 36.6 10.6 73.0
Ave. 83 36.6 16. 1 36.6 10.7 73.2

2.2 =R TERIRBRESHES T

#)F] DNASP 4. 10 i+ B BB Z SRS SR AR 2,

IRAEE I X B R T I H s SRS TE 83 D =R T EA R EE T2 T 66 g,
BEABEBEREE&BNEMGE I MERES[NALE, BT 27 M2 77 5 (Singleton variable
sites ) ,64 /A 2412 B\ &1 (Parsimony informative sites) , ELAF R4/ H ADLA 2 4>, B 43 76 4, Bk
P 3 A, et B R B FFEALE 10 4, P BTREFE Y 12. 117 54, B HERLS MRy
0.022 95 £0.000 72, %5R BRI MEURFENETRS SAGE  FUBFRERBARERSH
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Tab.2 Genetic diversity parameters of CR gene fragments among nine stocks of P. trituberculatus

Bk Rk TREE PSS EHEMOH WARRMLO FHRHRERE  KHRESFERK
(NHap) (Hd) (8 (Pi) (k) - (P)
WF 9 9 1.000 +0. 052 39 23 13.666 67 0.025 88 +0.002 68
HH 9 9 1.000 £0.052 44 14 13.444 44 0.025 41 +0.002 30
QD 9 9 1.000 £0.052 29 7 8.694 44 0.016 44 +0.002 21
LY 10 9 0.978 +0.054 40 10 10. 666 67 0.020 16 +0.002 88
XS 8 7 0.964 +0.077 32 11 10.285 71 0.019 44 +0.002 89
PT 9 9 1.000 +0.052 38 15 12.305 56 0.023 26 +0.002 25
NA 10 7 0.911 £0.077 32 15 11.244 44 0.021 26 +0.002 22
VA| 10 10 1.000 +0.045 31 23 11. 600 00 0.021 93 +0.002 37
WS 9 9 1.000 +0.052 30 14 10.750 00 0.020 36 +0.003 44
Total 83 66 0.992 +0.004 91 64 12. 11754 0.022 95 +0.000 72
2.3 =R TERERER R R

X T O BEURIF (05 X 408 5 22 R EAT AMOVA SR T, (B £ 22 500 7 274, A
93. 579 W22 3K 4 EURPIRS , JUA 6. 43% 22535 FBEIAIR (R 3) o SHEH T O BEIRITL 0314
SPLIRHFt) %9 0.064 34, A BIBSEIIAEI R FMBAE 41, EERL TRER S B MSH 0 S A
URIRI A S AR Fot) B BRI R (£ 4) o BB (Nm) 0 142, BRI 71— RO 2P 52

%3 SHRBRFHERECEROHTFEREHSN(AMOVA)
Tab.3 AMOVA analysis of genetic variation in P. frituberculatus stocks
B ERFR B BIEBRTER fREREN
FhEEE 8 0.396 94 6.43
FhEEN 74 5.772 07 93.57
Bt 82 6.169 01 100
B &5y F5 5 ( Fixation Indice) ; Fst =0. 06434
x4 ZERTFESHEENIEESHIER( Fsr)
Tab.4 Fixation index( Fst) between any stocks of P. trituberculatus
A HH LY NA PT QD WF WS XS5 VA
HH 0.021 32 -0.00439 -0.03838 -0.02005 0.019 59 0.111 74~ -0.043 55 0.023 48
LY 0.087 04~ 0.026 46 0.017 60 0.074 08* 0.201 78 -0.031 31 0.058 09
NA -0.013 37 0.080 74 0.090 82 0.033 10 0.078 50 0.070 61
PT -0.011 18 0.016 78 0.13151°* -0.000 58 0.040 51
QD 0.049 15 0.270 87" -0.018 65 0.081 04
Wr 0.166 50 * 0.03772  0.096 63
WS 0.22203* 0.12569*
XS 0.073 70
Z]

H: « JAERBE(P<0.05) , RIFRFREFAEE(P>0.05)

2.4

=R TR AR B MR

FIF MEGA3. 1 ({4 + ) Kumara 2-parameter 541158 = PeAR 7 B2 BER A AE X 332 1% BE 5 KA iR
£(3FRS5),
Fe T KRR R B py ok FEE RSB ZBE R 72 0. 018 0 £0.002 9 ~0.028 8 +0.004 7 Z[H],
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%5 ET Kimura 2-parameter #2I+ E = R FEBEEIBREGER(T=ZA) RFARE(LEZH)
Tab.5 The average genetic distance between the P. trituberculatus stocks based on the Kimura 2-parameter

model ( lower left) ,standard error ( upper right) estimated by bootstrap method ( Replications =500 )

HH LY NA PT QD WF ws X8 7y
HH 0.0035  0.0038  0.0035  0.0032  0.0038  0.0043  0.0034  0.0038
LY  0.0238 0.0037  0.0034  0.0030  0.0037  0.0044  0.0030  0.0036
NA  0.0238  0.0232 0.0038  0.0037  0.0041  0.0038  0.0037  0.0040
PT 0.0240  0.028  0.025 0.0031  0.0038  0.0043  0.0033  0.0038
QD 0.0210 00191 00210  0.0201 0.0035  0.0046  0.0029  0.0036
WF  0.0268  0.0254  0.0266  0.0256  0.0228 0.0047  0.0036  0.004 1
WS 0.0265  0.0261  0.020  0.0259  0.0260  0.0288 0.0045  0.004 I
XS 0021 00196 0026  0.0219 00180  0.0242  0.0264 0.003 6
ZI  0.0249  0.0229  0.0238  0.0241  0.0204 00271  0.0248  0.0229

FIF MEGA 3. T B3 ZPete F R SUBF AR LY
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i 6 MR Y AE X IRE R B LU B, RAET w
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WKk DNA ROFFUAE SREM BEKRGERIZ
%ﬂ{k%i%%%ﬁ%mm ,;H;EPT}E%UIZ.)#EIE%@ 0.012 0.010 0.008 0.006 0.004 0.002 0.000

X, ZHAEIIBN, B E A 2 miDNA H At X E3 EFEHRER=FHRTE
Bl 2 -5 f5™ ek sh RS (G BT h 8 FUABHRRY N 43T AL
BT R, X ﬁf@ﬁ[m T [ B 2 s A 42 Fig.3 NJ phylogenetic tree based on CR of

nine stocks of P. trituberculatus
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Xt 8 9 MNARBEIL 83 MR =i TE KR X R R BRI T 04T, R 9 MR 5
HUEHE N PRI EREFBMEFRSHEER SRS, MR LAF SRR TR 2 F RO
HRR IR RUR AR, RV P TR A S MR AR L SR E I E B MR B0 &
BRERZ, MR LA S ER B RE ZHEEKCE AN BR, REMIL,9 MEHASE & A AR
AL RS MR RKARA S B R SIS, R TFEENRE T ENIBHEATEL, RINE
BRTBMMBIXR , LR 3 E G RAAE AT 5, N\ T, SR B R, R =R F B B A4
FRAR T M, R B RS SHEE" ML isie'  TAE SRR LS B BRI SR BR  th AT RE
JE TR ARG Z LA B TF B A AT AN P, {5 157N R 4 X A e B IR O B0

o FJ52 AMOVA e R, TE SRR R T 29 R IR 2 A8 5 1 7 22 TR 6. 43% , T
WAHBLEROTZTIRERIL 93.57% , R ZFRTEREAZR LEER S (R3). Fs 2%
TR FAZ BB AZ /LI HEAR , 2 Fst B3 0 B, WA BHIR B 808 K A 1A% 40k AR R A& BEAR ] 3
Lo AR E (Fse) ,FT LA Hh =588 T8 9 BEMR A OB i it A% 0 (LRSS B E LI, RAE BB A
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[R]IA 2 B2 BB A5 S04k, 5 A2 5 0 B R 5 IR T R A LA 7 ) A e AR 1) 5 ik B S 3 poy s A% b (3R
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i 2 o A T T

TR Z [R] BB A% B0 B BE SRR [ U R R R R, A SCE X = iR 788 9 D RHAMIEE NI 73Ttk
WO 3) , RELER B/R B IR G 6 D RHAZ 18] BOAR XS BZ BE B LB, RAE T — 2, X 5 K E
ARG AT B9 =R B B AR L BTG — MR R, M E i 3 DA i3 £ IR B LR,
BB —E, RUEE RIE BE e R T ERECR BT, RILE RIE R
ZPR T ARG KRR —ERE LB T BA 1% F B0 o 15 00, (v B OB R HR 2ok
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