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HITE AR RO = JF R A R SR AR (BT E
HL) . WITLFRBAREMR (7)) RIET 2014 47 H
WL R RIIRIA BRA A, 28 B AR REA (TL)
K H 2014 457 A 2 E KRR,

LR EREAA (SC) FHTTLIRBEAEA (Z])
HHAPLRAE 90 &, ZREEFERMA (TL) BEHLR
FEME, HE 15 B, IrafEARRIE T IoK OmsE,
WS, - 80 CHRAEA
1.2 E[FZDNA RERF N

M3 AT T R A4 rh 2 Sl B AL R 10 A4
FEAS, 130 ANFEA, B IRTRERIEH 2] DNA 1)
PR EE S % Moore D D %51 1 7 ¥k I R M 2
ko SR IR K R 1k, B - S5 24
$RIFLIAL DNA | - 20°C Jo/K ZWEULIE I 7 ik 42
WL S DNA, TE 2% s i B 1%
TR W I F A
1.3 PCR ¥ i#&fFFNE

CO I WA By 5P coOl -F (5 -
ATTGTCACTGCCCACGCATT -3" ), COI - R
(5" = TGTTGGTAGAGGATCGGGTC -3" ), FrH
FIHRAETAY TR (R BRHEARLFE
J8, PCR U HIF=¥4: 1.0% EB - B fi EE L Hh
VKA IR, ARG EOR, A TAY T
e (L) RO PR W AT iR A
1.4 HFELESHH

A5 77 51 BioEdit 7. 0. 5. 2 #4751
X, IR TR, EBRMETTARFES; T
DNSP 5. 1 B4R L 52 2 0. iy
i (Number of haplotypes) . FAA% Y 2 FE M5
# (Haplotype diversity index, Hd) ., ¥ RZHE
PEFE %L ( Nucleotide diversity index, ) 1
BHmRERE ( Average number of nucleotide

differences, K); H Arlequin 3.1 #4481t +
AR, JEXS AR G AL AT 417 2203
1 (Analysis of molecular variance, AMOVA) #l
1A% 5346 2280 (Fixation index statistics, Fst) £
. FH MEGA 5.0 ¥4 ) Kimura X2 B Al
TR RHARN IR S PR, JFSE T sl
B R 0 3T R

2 HRESH

2.1 FRBEHEHECO I F 54

ST Y FE 5 5% BioEdit 844 34T He X 4
B, RBRMINGZR)ITH), 193] 458 bp A K E
PFA, JERTHE— 25 70T, 7E 458 bp CO 1 2
HFg LR s 8 ARS8, I H A
DAL EAS , TOmd A, B AR ] 9 B 0 2 S 4R
/N, MEGA 5.0 4ot s, Fr A AR 751 1)
A, T, CHI GBS w9 F-2E 53R 26. 3% |
28.1% . 26.1% 1 19.6%, A + T & & N
54.4% , W T G+CHIE®RA45.7% . 3 MU IRE
IFFEAR LA 4 Fhepfi A SC HEIAR . Z) BRI
TL BEAAR R IE R A5 50k 1, 2 F13 B,
2.2 FRENEESHME

XF 3 A% [CIR IR 0 545 ZRE A T 20 AT
(1), SR BRBHASC, 2] I TL {245 £
FEPEFEEL (Hd) HRIKH 0, 0.356 F10.733; #
TR Z REEIR B i 1 S Z) BER (7 =0.005) ,
HWE TL BEE (7 =0.002), SC # K& AK
(m=0), X3 PDRHRA S E ZHEPEHAT Tajima’s
D R, S5 RVEICY 0 ~ 1,337, 3 A HEA
Tajima’s D ) P {H¥KTF0.05, ZRARE, il
B CO T 3 e 8 A% 1 8 10 A8 AL 7 A b ik 28 4
Bt

x1 3INMFREBMBEEEERSHSEIT

Tab. 1

Genetic variation parametric statistics of 3 populations of M. rosenbergii

BEIK PSR ZRENEIR R BRE RIS FIIRHIR2ZE R H(K)

Average number of nucleotide

(Hd) Haplotype () Nucleotide

Tajima’s D i degtiti  P1E

Populations diversity diversity differences Tajima’s D test statistic P value
i sC 0 0 0 0 1.000
i ANVA] 0.356 0. 005 2.489 0.025 0.531
Ze [ TL 0.733 0.002 1.000 1.337 0.943

I Mean 0.363 0.003 1.163 0.454 0.825
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FH Arlequin 3. 1 ¥4 AMOVA 734, 3
AN TV R HEAA 1Y) 35 4% 28 S 485 4 A28 S oA T AL
%2, AMOVA oA 45 R ERW], 1e% [RIEAEF 3

MEHARR RIS 25T, 74, 5% 1 £ R
KR TR, 25.5% 4% 2% Tk T BEA
N, B B] A8 1% 28 S5 0 i TR AR PN R 0 A

S B
/Ej‘l‘o

*R2 IANTFTRABMBEEFBEENNSTFHESHT (AMOVA)

Tab.2 Analysis of Molecular Variance among and within 3 populations of M. rosenbergii

A2 SRR B FIr A W FILR d AR E L %
Source of variation df Sum of squares Variance components Percentage of variation
REAKE] Among population 2 35.133 1.699 Va 74.5
BRI Within population 27 15.700 0.5819 Vb 25.5
3t Total 29 50. 833 2.280
3AHEIA Rl B A% AR B (Fst) Fisife NJ T sC
BEESLELANGE 3 R, SCREVR 'S TL BEVRE S 5 L
AE B B (Fst =0.925), Hk 2 7] Btk S Mn
TL #EfA (Fst =0.687), SC #f1R5 Z) R e
{5 AR BILAR (st =0.111) 5 SC BEIR S 7] M A
N N SN N \ SC
FER R RAGIE B A, 297 0.003, 15 TL #f e
RRBAE IR B ARG, 2924 0. 013, _ L
Mn
#3 3 ANFTRBUBHEEIR G AU IBEABHFE RS . ‘ . .
Tab. 3 Fixation index and genetic distance among 3 0.15 0.10 0.05 0.00
populations of M. rosenbergii B1 EFFKBHRCOIERMERN NI ZEH
‘ ) - — UPMGA % %t ##f
F¥I& Populations 11 SC #HL Z) AR TL Fig.1 NJ and UPMGA phylogenetic tree based on CO |
LifE SC - 0.003 0.013 gene sequences of M. rosenbergii
Lo - 0.0t Vs SC. 70, TLAMBURRE i WET . A0 19
ENCND 0.925 0.687 - FCYREF; Mn A HATEEF,

X AL DL T AL s AR B (Fst) XA R
WAL
Notes ; Below the diagonal was fixation index( Fst) ,above

the diagonal was genetic distance.

2.4 ETFCOI EEFINWT KBRS FRER

M CO T ZENFS1, M GenBank 1T 25
B IR AR E & A [F R H ARTB YR ( Macrobrachi-
um nipponense, Mn) (&35 . FM958077) fEH
SNEE, SRJH NJ M1 UPMGA 54 & R G R
HI & 1 AT, 2 RO R RSB RS T —
H, HIMER 2 DRSS . H AT AR 5t
1RIEES 5 2 IRV 3 MRS B i, SRk 2R
H—3; SCHHAS Z) BERsHE IR i, 1ot
RIEE—EE—/NE, RIFHES TLBHAR 5
—3Z,

Notes: SC, ZJ, TL were M. rosenbergii from Shanghai,

Zhejiang, Thailand , respectively. Mn was M. nipponense.

3 it
3.1 BRBEREKIEKCO 1 BHITR4H

LR DNA VRS s ALY T, 5 il A7 7E
TEEZAMM T, BT EAZEWE R
P, BERBHE . BRER . RS
S HE 2RISR . REE T LR
BRGS0 58 P — Bl A 200 2 Fhsic™ . miD-
NA JFH1 587 & DNA 225 A H AR sh 2 iy
Bz —, NSRRI EANMA, (ETH s 5
B Z A8 DNA JPAI 25 5, mtDNA J¥51 4
B al IASI BB (4 A | B A e A A
B, WIFESSFACE LA A | B4 K FhiE] Y
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A K257, co T ZEFAMEHN mDNA 1
FEIFFAIRCZ —, @M TR R R R
ARG R, O T FFIEUR KA 5T
ARGzl iz W, U0 Carini G ZEDTH Vassi-
lios K 25123 SIBFSE 7 INTB AR ( M. australien)
(1835 1 25 46 FOAS ] 2t B R B B R A ( Homa-
rus gammarus) B RGEHLLER

AR FRWIL 0T T 3 DB [RIBEFRE A LR
CO I o)y 2ese, LR 8 MEmfi ., 4 1
BAAEARL AR S UM AR AL DT R T
FEURAE R T A5t (I 8 CO T R IR 41 JE
HARGF 1 X 43 FF, {HJ2 TL BF AR 19 545 20 45 i
(34>) 73l T SCHHA (14>) Mz #HA (2
A RS AIRCE ) aX & /0 A] DU I VL SR A
FEURFN L B RER R B N TR A &
SFEOLB G Z PR A A BT REAR . i 2H
WOIHTRYL, A+ TP &R (54.4%) & T
G+CHFEE (45.7%), XEHFZWTEH
A HoAh SR8 26 SR A B AT A 00 30 ) 45 2R 2B
N pe 40 WE ST K, MEWI K R H A VE IR
( Macrobrachium nipponense) A +T & (59.0% )
BT GC+CHR (41.0%); BEREE WK
WA 1 GBS ( Eriocheir sinensis) G + C & &
(37.6% ) IXT A+T &R (62.4%) .
3.2 FRAGRMEEEZRSHT

MR LR DNA WF 5T e 15 ZRE PR
BAHREZFEIETEEC () FIEAS B 2 AR R 45 4L
(Hd) YJ2f i BRI AL Z R 2 A H 24
PRl AR AR R R T R R 2
P, MIERREB R MIF I 2R, &
WSS AR BT, TL #E R Y A5 8 22 M 1 48 20K
# (Hd=0.733), HHEZHREZHMEER (7
=0.002) B AwAE, BEUT TL #E AT RER 2
A HIE B —AS /NP, SCREIAFT Z2) B
PRI Hd fHAN 7 (B, X — R0 3%
J5 AT BB X P A TE KN T IR AL B
PR R T REEAS (Genetic drift) . 138 (In-
breeding) B2EEEE RN (Founder effect) ™2

FERMGRE AL R (Fsr) S5 0 T
FEUR B R R AR ), Fse (H IR/ SRR
BAZMEKFAF B IEAH R C R, 720 ~ 1 BYJE
W, Fst {50 ~0.05 J& Tt s b ; Fse i

1E0.05 ~0. 15 Z[AJ& T EmiEak; Fse {80
0.15 ~0.25 J& T & Bt L otk Fse {57E 0.25
DAL & Tl s B s A A4 ARG R, SC B
K5 Z) BHA (Fst=0.111) J& TR EE ek
SC HEAS TL#HA (Fst=0.925) , Z) BffAS TL
HHAR (Fst=0.687) #BJE A Bt AL 504k, M
I UE BH K300 A 3 7 AN T SR8 6 20 TG R )t
TS5 FER =T 52
3.3 FREBNBEEESEEESMEZLEIN

Hebert P D N %5121 4 28 5F sh ¥ FLi0 11 1)
13 320 FP g LR Ri AR CO T J& K b 47 13 9 EL 3%
AN T Y S R i N 0 N
0.010, fR/DAH KT 0.020 AY451E; ABFsEH,
FRAE 2 QTR A 3 AN [RIEEAA ) 352 1% B 25 FN R ik
BT AR, S FZobifk co T JEH P 3
AT B R R A4 [R] A B N 3545 HE B 0. 003 ~
0.013, SHMFRER 5, SC HIAS Z) A
BAEIE B fe /N, S 0.003, EZ KRBT, SC
FEARAN 7] BEIR S TL BER A9 38t 15 B B 2 0
0.013 F10.011, AR MATE K, ELLR
WAL, FET B B i NJ 1 UPMGA &
Gtk T3, SC BHRE LS Z) BHiAR A
—E R —/N, RIEES TL BEERER N 5 —
3, HERFM 3 AFERM L B OC R 5 E
KR BRLEM, 7 XRS5 R AT RE 2 SC #E
TN Z) BERI AL ARl i TL BfARE %
TRERER, RuE SC #EA, 7] BiKS TL
HERTFAE FR I BRI BT 1 22 5

YT AR5 S N — AL AR I KX 2 TR R
3R L Z M BT IPAL , HAEAS R
AR, Wit LR EaEm S S%, miEEa
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PRIERIFBC & 4% DNA &0, DI 815 4
[ IES VN ESE
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Analysis of the genetic diversity and sequence variation of mitochondrial
CO I gene from three populations of Macrobrachium rosenbergii

JIANG Fei', DAI Xilin®”
(1. Shanghai Fisheries Research Institute, Shanghai Fisheries Technical Extension Station,
Shanghai 200433, China;
2. National Demonstration Center for Experimental Fisheries Science Education,
Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai
Collaborative Innovation of Aquatic Animal Genetics and Breeding, Shanghai Ocean University,

Shanghai 201306, China)

Abstract; In order to investigate the genetic diversity among three populations of Macrobrachium rosenbergii
collected from Shanghai breeding population (SC) , Zhejiang cultured population (ZJ) and Thailand wild pop-
ulation (TL), the mitochondrial sequences of the CO I gene in the three populations were amplified and de-
termined by PCR and sequencing. The result showed that 8 nucleotide sites and 4 haplotypes were found in the
458 bp long partial gene segment. The mean content of A + T (54.4% ) was higher than G + C (45.7% ).
Genetic variation parameters showed the population of highest haplotype diversity was TL population ( Hd =
0.733), the population of highest nucleotide diversity was ZJ population (7 =0.005). AMOVA showed that
genetic variations among populations (74.5% ) was higher than that within populations (25.5% ). The tend-
ency of molecular phylogenetic trees which were constructed by NJ and UPMGA method was similar. SC popu-
lation and ZJ population were the closest genetically, and they clustered into a small branch, then with TL
population. These findings were expected to provide reference information for the protection and utilization of
germplasm resources of M. rosenbergii.

Key words: Macrobrachium rosenbergii; CO I gene; genetic diversity; genetic differentiation



