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R4 ( Carassiv auratus gibelio) 1E 772K F @ ( Carassiu auratus) W—"NMEFH, |32 0 AT
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1.1 ¥
BokE 6 MNHLIX ) 36 AR 8, #2770 0 6 ZH (R D, BAFEH A E TR IE K (—
60 OV VR77 B A RS 1577, 25 . S REARR 3 A7 8 WK 1.

R RS RRIR

Tab. 1 Collection localities of Carassius auratus gibelio used in study

i id KO 4H A G
A TG FLIT T A W 7E GRS E CPZ(1~8)
B L2 B M 30 7 K R SR R CcCz(1~8)
LT JH] S B T 1 0 e A BT SR R CQH(1~6)
VE A =T B [ N CDC(1~5)
77 IE AR SRIT 5 IE B OURK NN CFZ(1~5)
Y BN B R i NN CCH(1~4)
1.2 Wl

1 mtDNA — ND5/6 )5 #)2 I Cronin
211993, HAL A CGEED AW TREAR &
;4 #f ANTP.ADNA/ EcoR [ + Hind IIIF1 7 1

S0 H A EEY) T A Al Protein K. Taq
DNA ¥4&0 M Alul .Hae [IL Ncol #1 Rsal %5
4 PR % N DT I B Promega ‘A 7l; Bstu I Al
Dpn 11 %5 2 Ff fRA £ V)R IE H Bio— Rad A 7l;
Foe ik S B =y pr .

1.3 ik 1 AR TR 1035 43 7
Fig.1 Geographical distribution for six

2 DNA HJ#EHUAT PCR 371, #% Bernatchez
5 1992] #7774 2 BUE DNA. A PE— 480
TR GHEAT PCR ¥ 1S, B> PCR R NAK R E R 51 4 0.5~ 14g 5 DNA; 51
1) 10x 2% M9 441(25mM) 1) MgClz; 5P (4 Ff ANTP & 2mM) [ ANTP W& PR 5] 1%
100Pmol, Taq Bff 2. 5 ~5u, JIXGE K E SRR 50041, b T 5 50 ~ 100K A . e migk
.95 “CHASYE 1min, 1 MEFR; 95 Cdssec. 50 C30sec. 70 ‘C2min30 sec, 32 M EHF; % J5 70 C
ZE{H 3 min.

48 i PR P U0 R B S B B K. DNA PR H PR B DI ) SR At 1 G2 ph i RN
HEFE (M8 T 46, BRI T BURAR Dl 20101, I 1 ~2g 2 451 PCR P40 A1 5 ~ 10 ) R 2 Y
I 37 CBstul 60 'O FIHAL 1 /NI A4 B 1. 2 99 24 A7 B B IR 1 B 6 2 (14em X
1HemX 0. 5em) (% 1& 5 EB), A Tris— B BRI 22 i, RN 3 R/ BOK A 45, Bk 1.5 ~2
/B G, S AT TR S B

populations of C. auratus gibelio
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RAERE B R THE N UPG &R Gob (5 57 J8 b R i1 Fr B &%, kI Nei A Li[ 1979] HI77
W T ERE KA s L FE S, N MEGA (Versionl. 01 3 AFEH 1) UPGMA F2F 14 8 5 25 4%
MriE.

2 gER

2.1 mtDNA—ND5/6 R 6l 1 2 K 78 & BEAR ] 1) 9 A

F 6 P RS 4N VIR Alul Bstul .Dpnll.Haelll. Ncol Rsal %} 36 £ dh ) PCR
) mtDNA— ND5/ 6 #EATEGfE 7 BT, L3R5 11 B RS AL 7 FhER 14 2824 (Haploty pes ) 8%
B (Genotypes ), A T T Mkt W SCHAN 25 37 B D) Bk R (& 2).
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Fig. 2 Electrophoresis patterns in different populations of C. auratus gibelio mtDNA— ND5 6
A: Rsd 1. ADNA/ EcoRl + Hind Il 2. mtDNA—ND5/ 6% PCR /%, 3~8 CPZ(1~6), 9~14. CCZ(1~6);
B: Dpnll 1~6. CCZ(1~6), 7~12 CPZ(1~6) 13. mtDNA— ND5/6 [f] PCR /*#/, 14. ADNA/ EcoRl +Hind II}
C: Ncol 1. ADNA/ EcoRI +HindIll 2~3. CCZ(5~6), 4~5. CQH (1.7), 6 ~11.CPZ(1~6), 12~13.

CDC(1~  2);
D: Ncol 1. ADNA/ EcoRI +HindIll 2. mtDNA—ND5/6 ff] PCR /%), 3~6. CCZ(1 ~4), 7~ 8.CCZ(7~
8), 9~

13. CQH(2~6), 14 CQH(8)

LAADNA/ EcoR1 —+Hind [P 737 & ARiC, Ml H 28R ] U] S MEF 45 7 B RN, s
mtDNA—ND5/6 Fr B LAY 2. 5Kb, % FhSE R R V5 B 70 TRSINGR 2, IR#IE
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FRALAE AR 1) A LR 3.

2 ) mtDNA— ND5 6 7 B PR 1 7 17 % 7 B i
Tab.2 Restriction types and list of fragments of the mtDNA— NDS/ 6 gene of C. auratus gibelio

A V) i F B E (Kb) F Fr BKBE(Kb)

Alul A 0.81 072  0.40 0.30 ¢.2" B .10 0.72  0.40  0.30
Bstul A 2.10  0.40
Dpnll A 1.85 045  0.2" B .01 0.83  0.45 0.2"
Hae Il A 0.71 060  0.50  0.39  0.30
Ncol AR oA o B .72 0.78

Rsal A 1.27 072  0.50 B 1.78  0.72

* R
£3 AR 6 NMFPEET mtDNA— ND5 6 R 1 257 (1 /) A5
Tab.3 The distribution of haplotypes among 6 populations of C. auratus gibelio
L 1] 1k 24 700 I 1 1 g b BE AP
(B#ERF™)  Awl  Bstul Dpnll  Haelll Ncol — Rsal CPZ CCZ CQH CDC CFZ CCH

1 A A A A A A 2 0 0 0 0 0
2 A A A A A B 4 0 0 0 0 0
3 B A B A B A 0 5 3 4 3 3
4 A A B A A B 0 2 2 0 0 0
5 A A B A A A 0 1 0 0 2 0
6 A A B A B B 0 0 2 1 0 1

7 A A B A C B 0 0 1 0 0 0

A, 6 MR NIIRIH T mtDNA 2 8. Br 2z 5 A5 B A4 8] Ak 22 31
A, SRR A I /E mIDNA 2345, AN B T s2BREIR, T B AR 1A) 3547 — 22 9 b A 1)
(BRI PESE Y A, Forb 88 3 N T AR AT, I AR GEF)] 50%. 1% FH I 6 FhigH, wT
fr it miDNA 2235 BFA Alul .Dpn Il \Ncol .Rsal .

2.2 EREWEEARE AL EE B . UPG R4 K

HRHE o ol (YU )45 SRR L U2 5 22 bk M AT TR 2o YR SRR VT 1. S
FLRESE 0 AN HEMR IR AL PR L FINR 4. WR4E

AL SRS B UPG M2 T 6 M I ISk R X — i
K 3), M ATt 78 6 /NSRRI, = P S
B S A 2 6] L ST T 2| i Do
SR R 2 W] A6 B d L, 1 0.00584 o
g AT 0T R Ok R T — 3,

5 5 ST R R PR A 55 BRI YT 0% 3 6 AMEREGR I BK K R
FHAR 5% BHARE] it 4500 g I%E. Fig.3 UPG phylogenetic tree of 6 populations

of C. auratus gibelio
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F4 O 6 AT IR AL ER
Tab.4 The genetic distances among 6 populations of C. awratus gibelio

CPZ cCcz CQH CDC CFZ CCH
CPZ 0. 0000
CCZ 0. 0066
CQH 0. 0126 0. 0049
CDC 0.0163 0. 0069 0. 0069
CFZ 0. 0066 0. 0000 0. 0049 0. 0069
CCH 0.0163 0. 0069 0. 0069 0. 0000 0. 0069 0. 0000

3 e
3.1 AREUEEA) mtDNA £ &M

ARG AR 9 BEMLRAE, PR el ] 2 TADF) 22 3 mTRE S ke 1 AR RS AR A 8 ) 3 4% 2
FEPE. W FCEE R R, 6 MR 36 MFEARTAEAE 7 8 mDNA PR PSR GE DAL, i W
I ) R A A P AR B A mtDNA 2851 X 45 34878 mtDNA A Jy SRANF Py i)
I TIARRRIC. T3 7 B R AR S A1, FRATATE & A A 8] B AR AE — 2E N AER)
AR O € B b P 4. X Rp R B VR RE D93 A TAE AR ) BE Ak 7 s R it e
LAV AR, AR S b [ —H SE R ARTE AT o, H B v ) R A 428 SR (SR 78 3) T g
AL TR PP AR R T

3.2 HROMBEIRIN LR A

SR 5 1 B R T [ o 2 44 TRVR IR A, R Ut R e M X (R R A S . AT
FRITEA S 77 IER M (A1) 55% 0 R 528 AR FE. 8T T a2 Rl <2 ORI 6 I v
TATHEIR 7 T VR 1A (R WA R VAR ) 5 SR T 1 AR S AT T A5 AIE 40 B 84 D AR A a8t A%
D5 T EERE AT, RILEA] 5 BT 7 IR S E AR 0L G AR A BRI 23 531 A 166+ 160
162 F1 162[ #2% HE%F 1992, 5k 555 1995, Fh MHE 1986, 4 Hi)'t 1982, FLAT BRI % — £ 1985 .
EIFATE 5 H Gt R B R Qe 3t A oK 22 5. [R] o0 AT 1 45 5 )R BT IR
SR 5 Y] T VLT )P TR R DA B Fo AR 4 1989, 1T 5 TR 1Y ) 25 R R R | AR R
1988] . (HAXSFE kL Tokl, 1R MErf 2 7 IEAR 815 H 2 B R 1 REUK B KRR, & TRl 53
A I8] B35 2308 8 2 NS AN, PRONERAN T = A7 S B 258 ()% 5 #E AP A TR R R 4 K B 9L
OBk N T S MO R PR X — ) RS B IR FRAIE 40 PR E L S R0 AR AL B A S
(REER by SRFH 231 18 SR, ok AN (] FEM B S a8t A% 2540) S H 22 FEVE JIEAT LU R
BT 78, MATSC mtDNA RELP 734l n] LU, 6 MEBUREE b, 53R 5 2 B S R
PATRIBR il 2 A — 20, DRI A ) B0 Ve R AR 8 38 B 8 A% 434k, VA D — 38 T PR VL 7 IE
SO B I mIDNA B 25, (B Guit 2 E IR B3, b el 8 e 4o & ik
T, VAN — N B AR A] R T B AT SR ST, N UPG R KR LUE S, ZiMA 52
JeT 7 1E A2 RUBRM B IRIE A5 5% RIBs T VI V8 2B AR 5 8% B AR 1 4% 0 R oz . 3k
J5 AE SR L SRR B AR U A B, T S A U LR B VRO D RO AR | 52 R BE A
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B, RWIT5 IERE A5 R AR OG0k BRI ), T 5552 B R IR 2R OR R BRI,

2R S VLV 52 BT 5 ST IAUR F. BIE T O CAEAE T, 57 AR A
W LR T N TBR RO VA, 3 SEER, BN DR i, H0X 2] o B A A, ARt
Wby SETHHBFIX . FA T FH A 23 2 22 1 LT K it Fe i 2 AL B 1. R4 %
BLEE[ 1992] BITFC PR (NI H 2 5 AROLE AT . 55 4B SO 2 8 4 55 7T Bk
B, 52 B ARG ) JERHEARTT, T MR A/ 1A i R S A A R e S5 AT ek
IR R, 25 AR 2 8] 7 £E55 LLBCTR I 22 00, J3 0N 2l i i 5 68 ok 2 R
o, B BIR TO7 IR, IR UK SR 3 2, 5 Rt T 7 IE AR U S AR F . o2 Pl 577 IR
PR REETES 5t A T SR IX a7 AR S PR AR JIES KT R 0, S22 R A, 1 352 %8 SOFRD JET AR 4 Xt
/NI 308, A2, 32 PR T AR AR R ek AR5 T ARE AR, T AT PR S5
S R IR T S5 AR A X 3, TR A S0 R 3 A% 454 BT SRS YR EE AR IR
HIBE FE.  ABETT NI A W5 F L, 3R W23 5 7 TR AR 2% ok RLE, X5 B &2
EMER 2.

I ASCIBIETE, K128 T T AR AR 1% 2 REIE RS R SR Gk R . N R IR
1 e R R RS YRS, I A R EE 2 BORL R EE 2D R

A ST I IL T AR B E SR I H, 985, 95— A— 96— 01— 01, 7ERAEIFE i, 1521 b K= K 2 b 22 B 5k 7
for 22 OB RN T 7K 7= o YL 6 4 LY T3 /K P F A (7 kTR 24 7K P~ F 9 itk DU Bt 2 5 20 R0 S B 7R o R} 22 B B W 3
YIRE T RS AR SR M AR KRS T VAR 5t LK ORYLK = AT IR AR = R Ph2 SO 22 L LS AR K
R 79 3R AR 1 7K = K 25 7K 7= 38 75 4 A A AR PR p5 T RO 06 s FR A3 0 AN R B s At Ak BRI 2 W B A i L Tk
WO 7R — IR 5.
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A STUDY ON MITOCHONDRIAL DNA POLYMORPHIS AMONG
SIX GEOGRAPHICAL POPULATIONS OF CARASSIUS
AURATUS GIBELIO IN CHINA

YAO Ji-Hua LOU Yun-Dong JIANG Yong
(Fisheries College, Shanghai Fisheries University, ~ 200090)

ABSTRACT In six geographical populations of Carassius auratus gibelio, the ND 5/6re-
gion (approximately 2. 5Kb) of mtDNA genome have been amplified by the polymerase
chain reaction (PCR), and the products were examined wsing restriction fragment length
polymorphism (RFLP). 11 electrophoresis patterns and 7 haplotypes (genotypes) have
been observed. Based on the genetic distances, the UPG molecular phylogenetic tree of the
populations was constructed. The results indicate that the six populations of the C. auratus
gibelio can be imcorporated into four populations, namely, the Heilongjiang and Anhui,
the Henan, the Yunnan and Guizhou, and the Jiangxi.The first is the closest to the third.
The Henan is much closer to the Heilongjiang and Anhui. The farthest is between the
Jiangxi and the other populations.

KEYWORDS Carassius auratus gibelio, Population, mtDNA, RFLP



