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BT &4 D-loop K5 COI E R 7 7 b 8 53 #t
FESHARBEHRARESHANY

g+, mkET, HERA
(PR B AR K P=BFIE AT, L 200090)

BE:ZHERKD-loop K5 COLEERFBRFILRAMNTRALS T L REBERNEE LM
Mo, ARERER, ARKDloop RKFB#,AT.CE5G4HEHRNTACELANN
40.00% ,30.55% ,16.75% $2 12.70% ,A+T 44 E % 70.55% ,H B & F G+C #h & &, COI
EEFBEH AT.CHGHIHEES X 25.85% .33.90% .21.30% F7 18.85% ,A + T #
EE(59.75% ) FA#ETG+CHE&E, £T D-loop FHl 44T fife WM AAKREWE R
PR REASHE BERSFRERFARFREF A H K 19.15.0. 895.0. 007
#12.505, XT COLEEFRHMNARHRENEACR  EEARK LEASBHUEBKERS
HERFAGERZE R A K 33.17,0.713,0.004 $22.239, E-F L&A1k D-loop K 5 COI
EERBEFIWARERAET A AR ER BN RESIHERTHE A RN R S HE,
FEBARETEANKD-loop X5 COLERF B AN BHMEREASHEL N 0.562 5
0.571, B A B ET LRtk D-loop K5 COL X B F B o474 H #y A £ 4447 % 0. 891
50.801, £F D-loop 7L FHZ(AMOVA) R MER B R, R A5 B A REH KA
HRGHBL L, TTET COLEEF B AMOVA oM & R B R, WAKE AT B4
Ao FRFRA, R D-loop K 5 COL K B H ¥ 1 4 W 4R B AR % 1% S WA B A&

18, B & ARk D-loop K16 % K B RBAF KA R S HWBREES T COLEHR,
KB R Lokt DNAJR7E; B 4 6 S0

RESES:Q346; S 917

5 88 ( Pampus argenteus ) F J& #8 F}
( Stromateidae) , 888 ( Pampus) , EE B BRI &R
PrE ST SRR, & Bai—MIEE BRAE O
HITRANTFEN M. AREEEETEYY
FHEMHAENICERZHIRE, PG T —
RGP RE" Y. BH, 2T AT FF0 448
FERFITAUEREF BT Ehmg |
BTN U RFAB KBS XA T EE — &
FERE, MENLFHEREREEN T EHEN
SR AR WA MR P RAGE .
B TR FE 4 (mtDNA ) BB 45 7 B
BRBE HUBEBRIVPFARETASFN A,
SR BRI AR A B I8 12 451 4 b 1R] 3%

1% B #§ :2009-03-20 & 18] B 3§ :2009-06- 02
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BARE AN TR BE N RET R L%
*to

1 MRSk

1.1 ##

BYAARAERES (24 B) R B SHLBES g e
B, XKFE13.5 ~15.1 cm, fAE 7 101.2 ~116. 7
g, H 24 MEEARRTF D-loop X 41#7,22 A~ FEAR
RT COL ZEHT, NTHEBERMS B)kA
AREA B B E R RARAA LB IS

HRTE : PSR 3 HERHFT BT R E BB AL 45 2% (3R 2008M14, 7R 2007Z02) ; P RFH T (2007) 554 - 1 5
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H B4RAE , X 7E 11.2 ~13.8 om, R FETE 72.5 ~
86.2 g,15 AN 43 HI T D-loop X 5 COI F
Hath. 2B EHRILALEA, BT 95% LEEH
171, BT -20 CTHRERA.

1.2 DNA piREX PR

BAMELFIELO0. 1 ¢ JLNF THRHDNA,
DNA W BUR Al ¥ LR B — |05 3™, DNA
LU VEWIETH8)5 , 75T 50 uL TE W,
F -20 CHEFEH,

D-loop H 1S ¥4 , L15926; 5'-TCAA
AGCTTACACCAGTCTTGTAAACC-3', H16498; 5'-
CCTGAAGTAGGAACCAGATG-3'™! | 4 4 PCR
B MR A 50 wL, Hid 29.6 pL gk 5 uL
10 x PCR ZZM¥.2 wL 10 mmol/L dNTPs.5 pL
25 mmol/L MgCl, .4 pL 10 mmol/L 5|4 (£ 2
pL).0.4 pL Tag DNA B4 .4 pL K DNA
(100 ng), #& GeneAmp PCR ¥ (9700) I #E47
PCR R, RN AR A :94 CHIAEH: 2 min, SR )5
#H1T 35 MEFH (94 CT455,52 CT1lmin, 72 T 1
min) ,72 CEf# 7 min, 10 T{RE, PCR =¥
1% BrARkEBERL LUK 5385, EB s, BERC BUR RS
pUE=Si )i

cor By ¥ prHE YK, COla; 5'-
AGTATAAGCGTCTGGGTAGTC-3’, (COIb; 5'-
CCTGCAGGAGGAGGAGAYCC-3' &4 PCR &
AR 50 pL, Hrp 29.6 L #B4iK.5 pL
10 x PCR ZZM¥.2 wL 10 mmol/L dNTPs.5 pL
25 mmol/L MgCl, .4 pL 10 mmol/L 5|4 (£ 2
pL).0.4 pL Tag DNA B4 .4 pL K DNA
(100 ng), #& GeneAmp PCR ¥ (9700) I #E47
PCR R, RN AR A :94 CHIAEH: 5 min, SR )5
HEAT 35 MEF (94 €T 305,55 T 455, 72 T 1
min) ,72 CTIEf§ 10 min,10 TIRIE. PCR =¥
1. 5% BRARFEBERC LUK 2 BS , EB Yoo, BERC LR &
GLINER

PCR P=¥jz4ifb)a, 7E4 B sh & HW F 47
{¥ CEQ8000 ( Beckman Coulter, US) | 347
B, DU B RS A 351 .

1.3 F3oH

FIFE Clustal X "*'f2 %t DNA 31 #4174
EXHEFI HH UL F THRIE, F§ MEGA 4.0 &
e S N 2GR N A = ]
AFBALRE, FIHENMEE MR EER, H

DNASP4. 0 U™ 38 AR 2 A ( Hd) FIB T R
LR (7)) SR AL MR, AIA Arlequin
3. 0%kfF X BRI SRR O 22 BEAT A T
2 4 H ( analysis
AMOVA),

2 4R

2,1 E-F mtDNA D-loop RIS T4 R

W FRFE 5 B A 4R B K RY mtDNA D-loop X
B T HERR JE , 15 8] 357 bp R IRFF, 5
HBINER 1 fias, PSR TR D-loop 731 Ht,
A T.C.G BEK V& & 25 40. 00% .
30.55% .16. 75% f1 12. 0% , A+ T S E RN
70.55% BB ET G+CHSE(29.45%),

FREARSBREA TR P 5 L R 8 NERAL
A HAPRAE BN 2 A B AR R A P 3L
R4 ANBRALA, HPHARRAERN 71
R 2 ™S5 HARERAZT D-loop 73T
SRR LRSS, R 2 TRIE R, 5
PEARBERE R BRI R (h) AR B
(H) BHBREHM(m) REHBEFRZRH
(kY4914 5.0.562.0. 004 F0 1. 467 , ¥4 BMET
BAEMANRFRE L), REEEHESE
(0.891) X HMREHH:(0.007) R F B H R E
5%0(2.565) ,

T mtDNA D-loop X J¥ 31 i) 43 17 45 R 8
7N, FEFE AR Py SRS B[R] 1Y 35 % BE B 7E 0. 006 ~
0.017 ], B A= ¥ 1K S A% 1 ) Y 38t AR BE S 7
0.003 ~0. 017, M 77 78 5 BF A 7 A 1] £ B[R] 19
B EE S B B A XF 3K, 2 0. 000 ~ 0. 020, Hi5
fREE B I B MBI & T 5 7H 5 B AR AR P B f B
JF1) 35 % BE B R B KB

FRPE 5 B A 4R B ¥ K mtDNA D-loop J3 51 i
5T 2 (AMOVA) T8RN 3 Fim, Wk
3 W LIE N, BRI 2 L FE 3 Fsr o 0. 253 8
(P < 0.05) , KRB BEER PR ZR
i 25.38% , HARWBRIE B (74.62% ) 5 B RHA
P, B AL R B g 1% Ko
2.2 EF mtDNA COI EEHS &R

XT4REE mtDNA COT £ #4177 51 I € I8
TR R, 193 604 bp B A BRI T 44T, F
FIHBINE 1, FESHERKIE COLERF
i, WAE A T.C.G WFHFEDH N

of molecular variance,
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25.85% .33.90% .21.30% 5 18.85% ,A + T 1 EF COLEEFIFT NG RER, 7F5H
FR(59.75% )BT G+CHTE, T Py B B )R AR B RS RO BS B 488/, #20. 002 ~

ETF COLEFEFA N MAERERBEEZRE 0,012, BPA R Py S 5 ) 540 5 15 B N4

HWEBHNFE 4. HFR 4 TR, REBEIEFF K,7£0.002 ~0. 020; B A] 3 14 FE B B T8 Bl oA
LRI RA A 1A, KPP HAGERMEN1  0.000 ~0.020, FH/NFBF A F804k Py SRS B B] Y 382
AR E R ERMEIAE 26 4~ &R,
R BAEE 2 1 FEBRRERIE . B T COl B H X 75 5 B AL MEB BRI 5
RRZHEE GHFREEE L TFHGETRERE  FHE(AMOVA) 4R K S, BERS AL
438K 6.0.571.0. 003 F1 1. 581, ¥4 BUEFE B, @mESLIEEH Fouly —0.006 0(P >0.05),
A BEURE BRI BRI 2R B BRI RS TR BAEF A 100.60% , KA
R HRER, KKK 8 12,0.801,0.004 2T COI REW ST, BABREERILTELIE
#12. 688, VRTF AR, BRI A A BB 12 ko

£1 REBERIHK D-loop 5 COI EEH KR EMFTI AR
Tab.1 Nucleotide composition of the fragments of mitochondrial D-loop and COI gene in silver pomfret %

REA A T C G
population D-loop co1 D-loop co1 D-loop co1 D-loop co1
F74 cultured 39.90 25.80 30. 50 33.90 16. 80 21.30 12.80 18.90
B4 wild 40.10 25.90 30. 60 33.90 16.70 21.30 12. 60 18.80
SE#] mean 40.00 25.85 30.55 33.90 16.75 21.30 12.70 18.85

®2 ETF D-loop FAIMGHMFRES FERBEHENRESHESH

Tab.2 Parameters of genetic diversity in cultured and wild silver pomfret populations based on D-loop sequence

Bk REAH BRAR BAER BEMEHEE HEREFE TPHEERERY
n h Hd o k

population variable sites

FRFH cultured 15 8 5 0.562 0. 004 1.467
B wild 24 14 11 0.891 0.007 2.565
Kit total 39 19 15 0.895 0.007 2.505

£3 ET D-loop FHIXFES TFERBIEFL AMOVA 5517
Tab.3 AMOVA analysis of cultured and wild silver pomfret populations based on D-loop sequence

BRFRIR =g::) 3 TrERF LRy BRFAME(D)
source of variation df sum of squares variance components percentage of variation
#%{K |5 among populations 1 7.823 0.365 53 V, 25.38
4K within populations 37 39.767 1.074 77 V,, 74. 62
it total 38 47.590 1.440 31

Notes: Fyr = 0.253 8; P < 0.05

R4 ETF COIFFRBHNFESTFEREFENRESFESH

Tab.4 Parameters of genetic diversity in cuoltured and wild silver pomfret populations based on COI sequence

3T S B4 BRALR BEE BEREZEE BEREEE PUBRHTRESH
population n variable sites h Hd T k
74 cultured 15 11 6 0.571 0.003 1.581
A wild 22 26 12 0.801 0.004 2.688

B3t total 37 33 17 0.713 0. 004 2.239
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R5 ET COIFFIFES FEREBHEE AMOVA 47
Tab.5 AMOVA analysis of cultured and wild silver pomfret populations based on COI sequence

BRAIR Hib B FEERM BRA s R FHRER(% )
source of variation df sum of squares variance components percentage of variation
#%{K |5 among populations 1 1.003 -0.006 69 V, -0.60
4K within populations 35 39.294 1.122 68 V,, 100. 60
it total 36 40.297 1.115 99

Notes;Fgr = —0.006 0; P>0.05

3 itig

DNA FHa iM% FHESFieic i T
W% RAPD %, 76 i T BA IR 1E Z M i, 3
SREEE WEHATRE, LB RER G TR
R, B RBE R MNBREERS
PR, BN RV B AR A R U KR FIAR
R A RFPEEZ M A B 4RI BT, EINR
Btk cor™  co ™, Cyt " Z R H L K D-
loop [X ") 4 2 B B 8k 12 Al T HFSE 20 W 2K 42 30
YRR B R B, ATFRER
D-loop X 5 COI £k B, lbE 1T T A E 58
A AR AR IR I8 15 2 HE M
3.1 $REE D-loop X5 COl EFF BEZEBE
2R RK

AT.C 1 G 4 M HFRALBIARFL b
BB AR —M, R F AN —4
S ARBRGT TS A9 4R A8 D-loop K, A + T
HEEANT0.5% , B/ TFG+CHIR, X5
HuHish P 2ok D-loop X% H B4 MR
AR, FE4REE COLEET A+ THEE
H59.75% , FRER T G +C W& &, kR
FASABGEH FIRE | 91 #6568 (Sparus latus)
5 B4 ( Sparus macrocephalus ) 2Rk COL 2
BB A+T HEEN58.4% , 5RLKBLEFE
(59.75% ) w3, L FRMA, 4R0E S TP R B A
KRk coL W A B HF R ARG SR
AEL
3.2 1RIE D-loop B 5 COI £ F F 7 /4R #5
BB SIS RILE

LR RERA B BRI B S
B EYE B AR AN EES THEZ —,
B, FREREH 2 D-loop X ,COI Z K Cyt b,
12S rRNA . f116S tRNA, EH WA, 2k
ERRZEE BB EREEZR™ , D-loop X
HTFARBEA, ZINEZREHERD, U

BEAL R B Btk . COT B R Zhiik 13 Fpgpid &
HZ—, 5Bk D-loop X4 M, F#E 4k 3 B #
XS, AARERER, FES B RERE
f48 D-loop X F¥31 (357 bp) AL F) 19 4~78 5
fir e, 3 F COL Z:H 5 Bz (604 bp) , B AE IR ks
MR T A7 8504 33 4 MR, Zhifk D-loop
5 COL E:H 34 7] 4 Jy R ) 45 88 3 1k 35t 15 2 e 1tk
AR, BARRRE, Bk 2ok ik DNA
KB RRE () REEBH KSR EMEER
BETUNEEERZ —, m HEKERFEKE
BEEME . HARAERTUEH, £TF
D-loop X s il 4 F) 77 58 55 B A= B R BB B0
REHE BEREMEME (7)) R FHBETRER
LD CoT BEH TR i B, XL
B D-loop X AE y 2 B4R 68 #¥ K B 3 18 ZHEHY
BREEST COL ZH, RMEEET D-loop X
HALEBR T COL EFWFL, A, X TILE
Y mE, BLMNFAZL2HEME,
Vandewoestijne 2 7E Xt 2 BR Ik 8 ( Aglais
urticae ) B 5T R BL, RELRLK D-loop X A
BRI B AR T 2R, (B L R Y SRR MM 1Y) 352
AR REALT LA COL EH Frg il i A2
¥ E(AMOVA) 5T R BN, BT
LBk D-loop X 73, FRFASRAE AR S HFAE B I
) ZR 20 B B L a4k B A, T LA COY B B
SRR BN, SRR S B AR AR
HARABRESUIER, XHE—HIEH T LRk
D-loop X 4E 4y 2 B4R SR A 14 [B] 33 1% 1 B RURR B
ERET Cor&EH,
3.3 REEREHEESHEES N
AARGERB R, B TR D-loop X 5
COl B F B, B A SR OB B R R A B i i
BEHE(>0.8), BEEFREHEERMK
( < 0.007) ., B A KB E XK B Lohi ik
DNA 38578 T , K 2RI A
HRERZHESBEREMEERINHAAS IR T 4
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FPRAY: 55 — P R R R BRE AR R i
(< 0.5) 5BRMHBEHFREHME( < 0.005),5
ZRRE R BB AR S SR E RS
P, SRR RE R R RAER SR SROBH
Rk, BN RRERK AR SHEES R
MIBHIR EREME o ABEIT b B AR SRR RE IR 1Y
HRBTHE_FRE, CHNTNERN, EXK
FPEEECR SRR A 3 — P DLRGE T PR DR 1
KA J R4S B RFHR R R AR L
HERGEER ™ o by o U R 8 o 245 B G 7= A
BT RETE T AP BRI B AR XTI (BRI 25
R P ZE BN

FITEGIRE B, FH D-loop X5 COT 3
PR A BT 4% H 1 7 28 SR AR R (A B B Y D e
BHBREH PR T RER B BT E
R AR R B H RIS R B
HRERE . XU RER AN R
B BT B AR, HIRE TR T . ——ABIR
Jt FA R 5E SR OB R B B A SR A N T30
BT IR, R A BB B A PRI T RER T 3L
Hirp e 2B ENRERZ —; 2T ARH
TR F R — P B
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Comparative analysis on the genetic diversity of cultured and
wild silver pomfret populations based on mtD-loop and COI gene

PENG Shi-ming, SHI Zhao-hong* , HOU Jun-li
(East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract: The genetic diversity of cultured and wild silver pomfret ( Pampus argenteus) populations was
analyzed based on mtD-loop and COI gene. The results showed that the average A, T, C and G contents in
D-loop were 40.00% , 30.55% , 16. 75% and 12. 70% , respectively, and the contents of A + T were
70.55% , higher than those of G + C. In the COI gene, the average A, T, C and G contents in D-loop
gene were 25. 85% , 33.90% , 21. 30% and 18. 85% , respectively, and the contents of A + T were
59.75% , also higher than those of G + C. The total variable sites, number of haplotypes (k) , haplotype
diversity ( Hd) , nucleotide diversity () and mean pairwise nucleotide differences (k) of two populations
based on D-loop were 19, 15, 0.895, 0.007 and 2. 505, respectively. The same parameters based on COI
gene were 33, 17, 0.713, 0.004 and 2. 239, respectively. Based on mtD-loop and COI gene, the genetic
diversity of cultured population was lower than that of wild population. The Hd of cultured population based
on mtD-loop and COI gene were 0. 562 and 0. 571, respectively. And the Hd of wild population were 0. 891
and 0. 801, respectively. The AMOVA analysis based on D-loop showed that the significant genetic
divergence existed in cultured and wild populations, while there was no significant genetic divergence when
it was analyzed based on COI gene. In conclusion, both D-loop and COI gene were effective molecular
markers for analyzing the genetic diversity of silver pomfret population, while the sensitivity of D-loop in
detecting the genetic diversity among populations was higher than that of COI gene.

Key words ;silver pomfret; mtDNA; culture; wild; genetic diversity
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