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BEYA, ZRR, KRt
(AR RALHK IR 5 P A A A PRI, B 200090)

B 5E THRE 5 DAEMEB LS (Megalobrama amblycephala) #4% (4n-F| IEAT 3n AL 3n. FF 3n. —{&1k 2n) 57 4>
MK R R DNA $ X I 3R b 2K, 16S rRNA Z AT CO 1T EKF 41, Wil iX 4 BN FEAIRBES 30, 05T T
5 NSRRI Sk B R BB AR R . 3K 4 AR T BRI R A 08 351X 937 bp, A IR b Bl 1140 bp, 16S rRNA
FF 7B 564 bp, CO TTEEF 7B 642 bpe K5 4 MEFR B G IT R 1 £ 8KEH 3283 bp BB 7EiX 4k 3283 bp BT, T,
C. A, G 4 MIZHERK TS BB 27.18%.25.45%.30.71%.16.66%. 57 DI AHRfE T 55 FreafEal, RANRIKE G
KR ARG L, TR AR AR I 2R 0.984 8~1.000 0 2 [8], Bon AN EREPE AL Bk N SRR IR = . S DR &7
GITHIZEEZ B (K) 7 8.000~24.273 2 [, M EF IR L RIS ST () £E 0. 248 3%~0.786 6% 2 [f]; Bk A58 A4 1 55 75 Bl 4
0.003 9~0.010 6, B/n NFEIMEHE F Lkt Bk L L EME . REFREHEEN @ THUEFBRERE K MZERTS
[P iR BE B TE 5 BB A A a3 — 3, B R BAME IO A 30y B3R 3n. IEAC 3n, R 4n-F,, 54 2n. T H, KA
3n. 53R 3n, IEAS 3n FIRUE 4n-F, BN R SRS @ SRR TIRERE (K) LU B IF 1A F 18 (£ FR B 1
BERT 2B (P<C0.05) . RFH, R 30,5 3n, IFAC 3n FIFEE 4n-F, BEAMNIEEZHMEKERERT 2088k, [T

FE K =R, 2008, 15 (2) : 222-229]

K Fkih; 50 Zhifk DNA, BET R
HES%ES: S917 XERERIRAE: A

St (Megalobrama amblycephala) % ¥ £
PSS, B EE SRS, 2005 FHRES 2
5573 to ZERISKET T 157 BRY U MR,
2000 F LURIE S B SRR IE, K= KK P=35)
Yyph BRI T S L T MERE S T A Y (R UR R
B AT Sk 77 DU 3% A BB AR YL 5 A T Sk A
Ll DY A Skt e H b AR AR SR ARAE HA A
TR AR RE IR R B ST M DL PR
AT ) 257 T H AT AE AR AR A Sk

12525 ki /& DNA (Mitochondrial DNA, mtDNA)
R H A B HESI YR mtDNA —FE, BB 951/ 40
] B BE R B B IR PR SRR AL B DR R
g AL 22 o FAERE B 2 FEE R LR AR
Wy SR AT B B bR

KT Z A5 RE N AR DNA B RS 1
I b, FoFT 4 i F R i (RNA-Thr 2]
tRNA-Phe K LA K M 57 3 T 4 19 K 35 40 428 il X
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J A1) o S5 U I 5 A B0 0 R = 3% R 2 B B AR
ZHREVEHEAT TR, SR S U SR 2ok 4k
12S rRNA FE K 2550 54 T 5 U8 DU A5 A il i1, =
5 VR = A AL BEAR st AR 5. BIE4 Rk,
WA LA KA [R) 35 ] Sk B £ 0 DNA B AR 15 4%
AR P HRE .

AT 5 AR P T8 e o b R P U X AR R R 5 b
F[A . 16S rRNA % KA1 COIL 2[5 54 (I B &9 7
b W T A1 3k 5 22 A AR R AR N I AR A 5, BN 2
37 1 3k DUAS AR TR i ZE B (R 2 5 Bk, R IE B A
B ] 3k b G R R A
1 MRS5AE
1.1 SCEedrsl

H1 3kt N T [FUE DU f5 448 B % F, (4n-F)) 4 4n
2 X4nd JEA IEAFVE = fE5 4K (IEAC 3n) 4 4n
@ X2nd JEAt; RAFVE =548 (XA 3n) 4 2n
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2 Xdand J5 A R UE3n AP k5 2n & X 7 YR
dnl B3k#5 & X =Ml (Megalobrama terminalis,
318 s Zf5E @n) AEELE Wi 1 57,355
Pk 8 T Sk A . LAF 20 30l A < [F]U 4n-F | 7\ IE
A 3n” AT 3n” YR 3n” 20 ROR.
BB M B E B K= K2 ML K = sl 4
FUR RS u . % e RN (<5 L), Coulter-
Counter fl fii 4> #7 1 (Coulter Counter, Beckman-

1
Tab.1

Coulter Company, USA) M| & 21 41 fAAFR , i € i
kU BB 3n 8.9 B, HiAh g e % 12 2,
5 BHASL 57 J&, BUELEE SR, 95% LI I 7
1.2 PCR¥ EFFFME

S D4 DNA R ECR 3 ML 1 - S07 7k 1
BEAT. REERH SRR G4 1 1YL
AR 13 I XL 40 fS 2% b BE TR L 16S rRNA FE K1
CO ITERH (£ 1).

4 3R f KTk DNA BRI R FIFR AR &

Sequences and annealing temperatures of four cyprinids mitochondrial DNA universal primers

THIB
Amplified fragment

Primer sequence (5'-3")

sIFE (57-3") BAKREE /T

Annealing temperature

2K K DNA 53X

Mitochondrial DNA control region

Ze Rtk DNA H B 5 b S E
Mitochondrial DNA cytochrome b gene

£ hi ik DNA 16S rRNA %5 X
Mitochondrial DNA 16S rRNA gene

#RIR DNA COTI £ [X]
Mitochondrial DNA COII gene

DL1: ACC CCT GGC TCC CAAAGC

DH2: ATC TTA GCA TCT TCA GTG e
L14724: GAC TTG AAA AAC CAC CGT TG

H15915: CTC CGA TCT CCG GAT TAC AAG AC 00
L2510: CGC CTG TTT ATC AAA AAC AT

H3080: CCG GTC TGA ACT CAG ATC ACG T o7
AGC TTC CTA GCG AGG CGT CTT "

TAATGG CAC ACC CAA CGC AAC

PCR J W f2 )% H: 94 “C T A% £ 2 min, 94 °C
30s,51.6 C (¥ Hl X )/56.0°C (41 1 1 & b &
)/57.1 "C (16S rRNA F:[A )/50.4 °C (CO 1T %
[5) 30s,72 °C 1 min, 35 55, & )5 72 C iE A
10 min. =920 2.0% FIERAS A5 B0 S HE I H
e itk BB BEAETAEY TREEARR
55 B2 B AT XU T, )7 510 52 Ak 22 Bl ABI
AT 377 B A BT AT
1.3 #iEAERMSHT

H] BLAST # ff "” ## 2 GenBank 1 #2
(Cyprinus carpio, JT5) % 5 *5: X61010) [ £ ki 44
DNA ¥ i [X | 40 i {5 % b 3[R, 16S rRNA F: [K] 1
CO I BHFF, 55 AN [ H 3kt 1) )57 5)) 45 FLadk
AT R YR L %25 4K 5 P BioEdit B AF M %o ¥ 45
SR AT 4%, LA CLUSTL W 4 fF " 3k 4T 5 %))
HE AR YR LA, R AT N TAZ XA IE. B PAUP*
4.0b10 HAt P AT ERI X A IR 5 b FE L 16S
rRNA F& R F BEAN CO 11 38 A B4y (X [R) oi

# W (Partition homogeneity test) . F] Arlequin
3.017% I DNASPA.0 % 4 i 5 8 £ 2 FF B2 %
1 % ¥R F MEGA 3 % 42 ™ ¥ 9 Kimura
Two-Parameter V% U1 544 P &% A4 (142 5 12 e 471
PP [ PRI A% R B

2 ERESH

2.1 PCREYIFIINERGEFER

4 AT BRAEAS [ P A Skt FLRE AR (I
WER—F, By W BREREEHFENKE O~
BLAEHIA /8R4 ok X 937 bps 4 A 4
# b IR 1140 bp; 16S rRNA F:[K F B 564 bp; CO
I B[R B 642 bp ([ 1~4) . A< SZ36 BTl o f 5
A4 22 43 X [R) B PR A T, 45 SR 28 P>0.05, K B %
B AR BT L& 3, AT A S 20 4 0 45 7 XL A
M f6 2 b FE R 16S rRNA R [K H Befl cO 11 K [A
FEEHF N —%BKE 3283 bp( AEFEHA
[ERER) B B LU T BRI 2 81T
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5%

bp

2 000

700

200

I ZRKifk DNA 28] X PCR §™ 145 R
1. ¥ 4n-F; 2. 1EAZ 3n; 3. AT 3n; 4. 579 3n; 5. 2n;
M. Marker: 200,400,700, 1 000, 1 500, 2 000 bp.
Fig.1 PCR amplification of the mitochondrial DNA control
region
1. Auto-4n-F; 2. Positive 3n hybrid; 3. Negative 3n hybrid; 4. Allo-3n;

5.2n; M. Marker: 200,400,700, 1 000, 1 500, 2 000 bp.

bpp I 2 3 4 5 M bp

2 000

564 —

100

3 4tk DNA 16StRNA % [K v Bt PCR #4531
1. [F¥& 4n-F ; 2. IEAT 3n; 3. JRAZ 3n; 4. 59 3n; 5. 2n;
M. Marker: 100, 250,500, 750, 1 000, 2 000 bp.
Fig.3 PCR amplification of the mitochondrial DNA 16SrTRNA
gene fragment
1. Auto-4n-F; 2. Positive 3n hybrid; 3. Negative 3n hybrid; 4. Allo-3n;

5. 2n; M. Marker: 100,250, 500,750, 1 000, 2 000 bp.

bp bp

2 00(
1140—>

700

200

2 #RKifk DNA 4G5 b 2 PCR ¥ 45 1
1. [AIYE 4n-F ; 2. IEAT 3n; 3. JAZ 3n; 4. 9 3n; 5. 2n;
M. Marker: 200,400, 700, 1 000, 1 500, 2 000bp.
Fig2 PCR amplification of the mitochondrial DNA

cytochrome b gene

1. Auto-4n-F,; 2. Positive 3n hybrid; 3. Negative 3n hybrid; 4. Allo-3n;

5. 2n; M. Marker: 200,400,700, 1 000, 1 500,2 000 bp.

M bp

wn

bp 1 2 3 4

2000

750
500

642—=

4 Rkitk DNACO 11 5K fr Bt PCR 473845 R
1. [AIYE 4n-F ; 2. IEAT 3n; 3. JAZ 3n; 4. 59 3n; 5. 2n;
M. Marker: 100,250,500, 750, 1 000, 2 000 bp.
Fig4 PCR amplification of the mitochondrial DNA CO II
gene fragment
1. Auto-4n-F; 2. Positive 3n hybrid; 3. Negative 3n hybrid; 4. Allo-3n;

5.2n; M. Marker: 100,250,500, 750, 1 000,2 000 bp.
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24 FEEAS: DREEEEK SRR 200 4 DNA 7347 225

2.2 Ak A DNATEHMR

AT .C.GAF IR EE 09 F ¥ & & 5 5l 4
30.71%-27.18%125.45% F1 16.66%. A, T, C []F
B ERER, AWTFSEERS 30.71%), 1 G
HIF 35 & B R IK (16.66%) - 554k, A+T H ¥4
&= (57.89%) HE ST G+C P& & (42.11%),
X 5 HoAh ta 28 4R AR DNA BB B AT & &
PPl Y, T & B MEsh 2 b7k DNA SRR A
B 2 i e . P

23 SAAEMEMEE ks B R A= R 5

231 SAANEME RS BB AR LA DNA
BEMZHEE 5 AANFEGEL LGRS 55
ZFEENAR 2. 165 BRI T F 55 Fh 5
7 (Haplotype) , A A BLIE A4 B A AF o] 3L = s A 1,
Horp 2n MRS 4n-F, BEAAH) 12 K& H 11 A
BB TEAT 30, RAT 3n LA VR 3n BEAE 1A
ANRHED G 1 FREfEA 5 ANEERZE R K DNA f 5
AV ZFEFEAE 0.984 8~1.000 0 2 [8], X 6B 5 AR
(i) 5 1k [ Sk A P BRLAG BUSR T

x2 S5PAEFEMELEHRENLRIA DNA BERSEE
Tab. 2 Haplotype diversity (H) of mtDNA in five populations of Megalobrama amblycephala with different ploidy levels

m H n 1EZ 3n AT 3n 5B 3n [EJE 4n-F,
Item Positive 3n hybrid Negative 3n hybrid Allo-3n Auto-4n-F,
FEAH Sample size 12 12 12 9 12
FERE Number of haplotypes 11 12 12 9 11
MM ZREE (H, X+ SE) 0.984 8+ 1.000 0+ 1.000 0+ 1.000 0% 0.984 8+
Haplotype diversity 0.040 3 0.034 0 0.034 0 0.052 4 0.040 3

2.3.2 SAANEMEME L8 Bk A& ki ik DNA [
BEHBRESHEE 5 ANAREE LGB N 2ohi ik
DNA I H IR 2 FEE 4 Rk 3 FiR. 5B
NI IR 2 FEPEIE S () 7 0. 248 3%~0.786 6%
2 18], PR Z 75 (K) 1F8.000~24.273 Z 8],

16 5 ANFERTE, 7y KX 2 M2 SR 2L
FaF—3, MRBVNRFA IR R )RAT 30, 5% 3n.
1EAZ 3n. [AJ# 4n-F,.2n. Tajima’ s D R
B3 (P>0.10 B 0.05<P<0.10) , < BA B A 4632 7
e HERA.,

F3 SAREEMEELEFBE M LRIE DNA B ERSHEIEN (o) MEMZERERH K
Tab.3 Nucleotide diversity (z) and average number of nucleotide differences (K) of mitochondrial DNA in five populations
of Megalobrama amblycephala with different ploidy levels

5moH 2n 5% 3n N&;jzn S 3n A 4nF,
Item Positive 3n hybrid 8 .e Allo-3n  Auto-4n-F,
hybrid
IR LIRS (7, (XESE)% | 0.248 3+ 0.6873+% 0.786 6+ 07155+  0.4956+
Nucleotide diversity 0.1396 0.367 0* 0.418 4* 0.394 9* 0.267 7*
PHBRERERH K)
. 20.909%* 24.273% 22.833%* 16.061*
Average number of nucleotide differences (K) 8.000 0909 73 833 6.06
Taiima’ s D -1.65574 -0.512 54 -1.31191 -1.10350 —0.754 82
! (0.05<P<0.10) (P>0.10) (P>0.10) (P>0.10) (P>0.10)

W 5o A ER BF (P<0.05).
Note: * Significant difference compared with 2n (P<0.05).

SAL 3n. A8 3n. 1EAS 3n FIFEVE 4n-F, BEARAY
ZHIBZHEMEIE L (0 DACPFIREIRZE 58 (K
WEE (P<0.05) KF 2n BE4E, FM X AL 3n. 7

3n. IEAT 3n AREVE 4n-F, BEAK 8 AL 2 REM KT 2
2= F on BEAA,
233 5 AN EREMER Sk 8B K A &Kk DNA #%
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5%

HEBFIEMNEEES 5 A AR S Sk b5 8
& N 26 R AE DNA % H 12 7 %)) (7] ~F- 35 15 4% PR 2 7E
0.002 4~0.007 5 28] (£ 4), FHREIIMEIR K : AT
3n. 595 3n. IEAE 3n. [AYF 4n-F,.2n, A, 3T 3n.
SEVE 3n. IE AT 3n. [@VE 4n-F, BEAK A% 8 15 4) A
[P35 AL B B 4 54 0.007 5.0.007 0,0.006 4 F1

0.004 9, & Z& KT 2n #4& (0.002 4) (P<0.05) . &
B A 3n. S 30, IEAT 3n FIFE 4n-F, BERR 5
2 PR BE & T 2n BEK, X 5 00 % 1 18
ZREMIRE (0 DLUCEFRERZ R (K B
T

R4 SAOAEEMELEFBHE N LR DNA E BT 7B - FE S EE R

Tab. 4 Average genetic distances of nucleotide sequences of mitochondrial DNA within five populations

of Megalobrama amblycephala with different ploidy levels

X+SE

R

Population

TR IR 51 (6] FR~F B4 AL B

Average genetic distance of nucleotide sequences

2n

1EAT 3n Positive 3n hybrid
JZAZ 3n Negative 3n hybrid
5 3n Allo-3n

[FlYE 4n-F, Auto-4n-F,

0.002 4£0.000 4

0.006 4£0.000 9*

0.007 5£0.000 8*

0.007 0£0.000 7*

0.004 9£0.000 6*

Ek 5 on AR E R B (P<0.05).
Note: * Significant difference compared with 2n (P<0.05).

2.3.4 SAANEEME R S Eh B B £ Rk DNA #%
HBFEIAEMEES 5 ARG LGB
8] B X 1R AR FE BT AE 0.003 9~0.010 6 28] (£ 5),

SR 3n BEAA 5 1IE AT 3n BEAA 2 0] A48 AR PR B e K
(0.010 6) , [R5 4n-F, BEAA LS 2n BEORZ (0] 18 £R R
BEH /N (0.0039),

£S5 SAOAEEEELEFBEE LA DNA BHEF 5 NFEEEER

Tab.5 Average genetic distances from mitochondrial DNA nucleotide sequences among five populations

of Megalobrama amblycephala with different ploidy levels X+SE
Biix 2n FAZ 3n AL 3n FYE 3n [F]Y 4n-F,
Population Positive 3n hybrid ~ Negative 3n hybrid Allo-3n Auto-4n-F,
2
" - 0.009 7£0.001 3 0.005 5£0.000 7 0.004 8£0.000 6 0.003 920.000 5
1EAT 3n

Positive 3n hybrid

32 3n
Negative 3n hybrid

5% 3n Allo-3n

[FJ¥& 4n-F, Auto-4n-F,

0.009 7£0.001 2

0.010 6£0.001 2 0.009 60.001 2

- 0.006 9£0.000 7 0.006 5+0.000 8

- 0.006 020.000 7
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3 it

1 B R DNA TR0 AR AR R A £
LK DNA J37 51 (2840 2 — Rl 5 vk, WTRE&
R ZE. Bk, ZE LS RRWEWEL T, A T3k
BRAZEMIGER, FHEFEE L1 DNA 75K
RALE Z 106 B U m 2% . EiT A S L
oy F AR WSO, #EL R 1) DNA JF 5 s 2
AR F B 7)), LU 57 45 50 RS Lo s AL sE i R
W AE A 2R B A AR 2 R REAL A s 4, Wiley
st 26 B 128 rRNA Hl 16S rRNA 5 %1 % A . H
(Lampridiformes) 138 % %t & & % & BT 51U 5L,
HfH oy — 8 AR50, e RiLFEY P4 DNA H
B &t A B B e A BB U IR g

AR HIF M 2 R A 4 X ANt 3% b AL
16S rRNA % K - B & CO 11 % [F H B Bk & 1)
3283bp M BLH &, K13 T 5 AN A A i 1% [ 2k
REAR A P33 AL BB (0.002 4~0.007 5) 1% H R
ZREME B R (7, 0.248 3%~0.786 6%) - B4 {% ) 2 £
B (H,0.984 8~1.000 0) A V¥ 1% T8 % 7 8 (K,
8.000~24.273) , B A5 B Z HEE (HD 4h, LL B
WA 2 PRI S 8 B TR A8 (a3 — 3, K 2|
AN VR R: [AZ 3ns 53 YR 3n. IE AT 30, [A] YR 4n-F .
2n, 1 H., A8 3n. 5+ 38 3n. 1EAT 3n A A V5 4n-F, &
PRI R PR 2 B R 2 AR E () LUACE
BIRHRETH K HEFE KT 2n BHE (P<0.05),
T RAL 3n, 5 U8 3n. IEAC 3n AR)YE 4n-F, BEAARTY
WAL LR KT B M T 2n BEAA, X S 4RI
of A1 3k 4575 % 56 K 44 4 RAPD 11 BB bric i 5115
H B &5 AR, BT AW 5T B A A 2 R R AR DNA
Pric, 76 fif [8) 25 A FIAR A R Hh T8 A B Rt A%, — i
ANRAEMN, FiAG R, TR E i1 5”7
BEfE Qn) i 10REE G (RAREHIE) #
IR Z R KA BT R O, AT RE S EUFE 1Y
BEMLIR 2= 5. T mtDNA % BF R4, JE G 2
T B 1) /NS S5 AR B R AR 2 AR I AR K
1 RAS 3n. 58 3n. IEAS 3n FEVE 4n-F, BEE
(s AL Z FEPEACT IS R, il e S5 H R I 8
b BE () B AR YR FIE R AN R A 2%, RAL 3n F157 U5
3n MBREAES S AR Sk (YL 1S 7) MM
(2n 2 ), ENIRIFFEE R L AR, T IEAS 3n AFEIYE
4n-F, BIBEAHR A ] Skt ) 5 DU £ A £, A AT 35
FREAIR N, 45E R BT BT 45 B B R, 2000 EAE

i P RAVE SRR 35 B L RIVR YA,
REIE T MR T AN TR 22 . gl
T BEAS SRR B B 22 5, AT RE R 1 A 3n Al
SR 3n BEAR Bt 1% 2 R KF T IEAS 3n AR
4n-F, BEARBI LR A . A8 3n HYALAS A DU 4 1A 141
St e £, YR 3n B SCAC YR 4n MEfR (141K
9 X = Al &), ARHE I BT R, R 3n AL A
P Skt [ 4n #8070 BE LE 3 PR RGRA BT 60 2, 7
U 3n B SCA SRR 4n M f RE DE F R A RIAR 10
J&» A R B MM L 51 AT O AL, U T A S Al
3n [ A5 R ] Skt i £0 H R  YB OK T T A
St U5 3n fYHE L HCR, I AT g SR 3n R A 0t 1%
ZRENE R T R 3n BERRY IR R PTE. 2T IEAS 3n
FEUR (4% 2 R T [FIUR 4n-F, BEAR, ATREZ t
AN TERHIN T2/ 1EAZ 3n B L5 R Y8 DY A 14
EfR 502 T H T DU A5 B S £ B pe i

REARTFBMAR, B4R EL 0% HIA
A PR R 5 AR AR R 22 5, DU [
S 2 AR (RAS 3n. 56 3ny IE AL 3n FIF
U8 4n-F, TEAK ) B8 A% 22 RSB, 3 [k
f7 DU A 1A DR P ) S DR 9P AR R DI BRI T —
S E IR B o8 A E J L BTl 3 L
St A AR T B 55K

B S A AR A TR AR AR B ORAR Bl R Y
Wk, AL

ZEHR:

(1] ZBk, SR B WA F M ], K= 4],
2000,24 (3) : 201-205.

[2] LiSF, Cai W Q.Genetic improvement of the herbivorous blunt
snout bream Megalobrama Amblycephala[J]. NAGA,2003,
26 (1) : 20-23.

[3] ZouS M, LiSF, Cai W Q, et al.Establishment of fertile
tetraploid population of blunt snout bream Megalobrama
amblycephala[J]. Aquaculture, 2004, 238: 155 164.

[4] LiSF,ZouSM, Cai W Q, et al.Production of interploid
triploids by 4nX2n blunt snout bream (Megalobrama
amblycephala Yih) and their first performance data[J]. Aquac
res,2006,37(4) : 374 379,

(5] BEES ZEKk. ARMGEEKG R E AL VIE
(0], E#RP RZE4],2007,16(2) : 97-102

[6] Thacker C E. Molecular phylogeny of the gobioid fishes

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn


http://www.fineprint.com.cn

228

[ K R

5%

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(Teleostei: Perciformes: Gobioidei) [J].Mol Phylogenet Evol,
2003,26(3): 354 368.

Grunwald C, Stabile J, Waldman J R, et al. Population
genetics of shortnose sturgeon Acipenser brevirostrum based on
mitochondrial DNA control region sequences[J]. Mol Ecol,
2002,11(10): 1 885-1 898.

Jose A, Carmona J D, Ignacio D. Congruence between
allozyme and cytochrome b gene sequence data in
assessing genetic differentiation within the Iberian endemic
Chondrostoma lemmingii (Pisces: Cypinidae) [J]. Heredity,
2000, 84: 721-732.

AL ARFfE T2 mDNA K = £ 143 2= # Sox & RIAHF
7 [D]. Kib: IR IR, 2004: 163-181.

FHAL, XDE, B, % F RV R, = A=
HIFN AT BE AR R 44 DNA 128 rRNA F BU#EE R 54>
T 131, 384%,2004, 26 (6) : 875 880.

Goudie C, Simco B, Davis K, et al. Production of gynogenetic
and polyploid catfish by pressure-induced chromosome set
manipulation [J].Aquaculture, 1995, 133: 185 198.

Sambrook J, Russell D W. Molecular Cloning: A Laboratory
Manual.3" edition[M]. Cold Spring Harbor Laboratory Press,
2001.

AW s | LR 18 DNA 135 KR S M Bt LI EEf
Fohpl ). BRI, 2002, 12(3) : 266-270.

Xiao W, Zhang Y, Liu H. Molecular systematics of
Xenocyprinae (Teleostei: cyprinidae) : taxonomy,
biogeography, and coevolution of a special group restricted in
East Asia[J]. Mol Phylogenet Evol, 2001, 18: 163-173.

Hillis D M, Moritz C, Bable B. Molecular Systematics
edition[M]. 2nd ed Sunderland: Sinauer, 1996.

Wang C H, Li S F. Genetic variability and relationships in
mitochondrial DNA COII gene sequence of red common carps
in China[J]. Acta Gen Sin,2004,31(11): 1226 1231.
Altschul S F, Thomas L M, Alejandro A, et al. Gapped BLAST
and PSI-BLAST: a new generation of protein database search

programs[J]. Nucl Acids Res, 1997,25: 3389 3 402.

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

Hall T A. BioEdit: a user-friendly biological sequence
alignment editor and analysis program for windows 95/98/
NT[M]. Nucl Acid Symp Ser, 1998, 41: 95 98.

Thompson J D, Higgins D G, Gibson T J. CLUSTAL W:
improving the sensitivity of progressive multiple sequence
alignment through sequence weighting, position-specific gap
penalties and weight matrix choicelJ]. Nucl Acids Res, 1994,
22: 4 673-4 680.

Swofford D L. PAUP*: Phylogenetic Analysis Using Parsimony
(* and other methods) , Version 4.0b10[Z]. Sunderland, MA:
Sinauer Associates, 2002.

Farris J S, Killersjo M, Kluge A G, et al. Testing significance
of incongruence[J]. Cladistics, 1995, 10: 315-319.

Excoffier L, Laval G, Schneider S.Arlequin ver. 3.0: An
integrated software package for population genetics data
analysis[J]. Evolutionary Bioinformatics Online, 2005, 1:
47 50.

Kumar S, Tamura K, Nei M, MEGA3: Integrated Software
for Molecular Evolutionary Genetics Analysis and Sequence
Alignment Briefings[J]. Bioinformatics, 2004, 5: 150 163.
ERE . E oL 2RI (D], B BIgAKX
% .2002: 61-72.

Meyer A.Evolution of mitochondrial DNA in fishes[M].
Hochachka P W and Mommsen T P. Biochemistry and
molecular biology of fishes. Elsevier Science Publishers, 1993,
2: 1-38.

Wiley E O, Johnson G D, Dimmick W W. The phylogenetic
relationships of lampridiform fishes (Teleostei:
acanthomorpha) , based on a total-evidence analysis of
morphological and molecular data[J]. Mol Phylogenet Evol,
1998,10: 417 425.

AREERY . KA TREA SR A SR AT R
ARG KR 2L 4 (D], Ll EdROKF K,
2004: 28 39,57 79.

Ward R D, Grewe P. Appraisal of molecular genetic technique

in fisheries[J]. Rev Fish Biol Fish, 1994,4: 300 325.

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

24 FEEAS: DREEEEK SRR 200 4 DNA 7347 229

Analysis of mitochondrial DNA in blunt snout bream(Megalobrama
amblycephala) populations with different ploidy levels

TANG Shou-jie, LI Si-fa, CAI Wan-qi

(Key Laboratory of Aquatic Genetic Resources and Aquacultural Ecosystem, Ministry of Agriculture, Shanghai Fisheries
University, Shanghai 200090, China)

Abstract: Combined nucleotide sequence of four gene fragments of mitochondrial DNA (mtDNA) , which were
control region, cytochrome b gene, 16S rRNA gene and CO Il gene, was analyzed for five populations of blunt
snout bream (Megalobrama amblycephala) with different ploidy levels, which were Auto-4n-F,, positive 3n
hybrid, negative 3n hybrid, allo-3n and 2n, to detect their genetic variations.The lengths of mitochondrial DNA
control region, cytochrome b gene, 16S rRNA gene and CO I gene were 937 bp, 1 140 bp, 564 bp and 642 bp,
respectively. These four gene fragments were combined to form a 3 283 bp long gene fragment. The average
contents of nucleotides T, C, A, G were 27.18%,25.45%,30.71% and 16.66%, respectively in the 3 283 bp
long sequence. 55 haplotypes were defined in the 57 individual, without haplotype shared among populations.
The diversity of haplotypes were 0.984 8~1.000 0, indicating the abundance of haplotypes within different
populations. The nucleotide differences and the nucleotide diversity within each population were 8.000~24.273,
and 0.248 3 %~0.786 6%, respectively. Genetic distance between populations were 0.003 9~0.010 6. The above
results indicated that genetic diversity in five populations of blunt snout bream with different ploidy levels was
very high. There was the same trend in the change of nucleotide diversity (7), average number of nucleotide
differences (K) and average genetic distances of nucleotide sequences among five populations, that is to say,
frow high to low is: negative 3n hybrid, allo-3n, positive 3n hybrid, auto-4n-F,,2n. What” s more, nucleotide
diversity (z), average number of nucleotide differences (K) and average genetic distances of nucleotide
sequences of negative 3n hybrid, allo-3n, positive 3n hybrid and auto-4n-F, were significantly higher than those
of 2n (P<0.05) . It could be concluded that the genetic diversity within negative 3n hybrid, allo-3n, positive
3n hybrid and auto-4n-F, populations were significantly higher than that of 2n population.[Journal of Fishery
Sciences of China, 2008, 15 (2) : 222-229]
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