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W E.H 24 FEAE BN RT & B H(Leuciscinae) ¥ E & 88 T A (Cyprininae) 1 # K g H 3 A A B
(ot RAIKlaE )BT RAPD 247, R TR S e £ AR ER5 A, Badatik
Ao ARmRS BRSO TSN, A UPGMA R T ENZMFR A A, BREHA I REFFL
Mttt d TafemkieFEiaun, fELEF 4 FRTIMILTHL NG EFBEZRTHASR X
RixFe ot RaedFaAafALF ARERIRTRATAXRAARNERRSLAGAE,

XA .RAPD u B, ¥ & mRe; Mo, LRI, BB, FHLR

FBA B, Q959.468; Q789

RAPD ( Random amplified polymorphic
DNAs) 12 AR B I 5 T K 7= 3h B i 1 2
R R s A RS S YA B A Y
g RREMHSEURAREFAEAMNS
giE0la HE, RAPD HARERESY, BAA
HEMDRIEEREANREETRKAPRBT L4
BREEXHER,
{hk U MR IR S A 2, o E R
00 ZNFR AR 10 PER. FXER N
RAPD HE AW ENBEFT A TRUEA(C.
idellus ), BB B I 10 1K 28 ( Cyprinus pellegrini
Tehang) T 2R 3 7 F BE T8 2 41 9 ( purse red
carp) . BT B commeon carp) - T2 E $# ( mirror
carp)iX 5 FrAREEA DNA 254, Bk E
MZ B REXE,

Wik H 89,1998 - 12 - 28

E&TH . @ RAEAWRART MESTEH 863 - 101 -05-
01)

FEER A SEMBE (1972 - ), BT EH B A, LEKPEREH
¥ E L, NEREERE SR TR

XWFRIAEE: A

1 MRFEE

1.1 FESEHR

CER 1997 £ 4 ANZRTLNIFREHI#H
B2 i EMA, BREAHERARBREILKE, HRO%
ROALARE EEHEE ST ANK G BEIA®
ST prid i) Sk
1.2 #FH4E DNA BE

B 0.6 g BOEREE, I0A 500 pl STE &30
mmol/L Tris— HCI, pH 8.0,200 mmol/L EDTA, 50
mmol/L NaCl)o M5IE M ARMEE ST AN 1% 8
SDS M1 200 pg/mi HE AR K, S6CERAL®E. M
AZEBRANER TR L AEEHhE 1L, 5000
g B0 10 min, B L HERASEBRES: R LB (24
DA 0.5 b, HFREFEMA 2 SR EKIE
BE DNA, DNA TRE(RERT, TR RER
) IMAGERE TE &M (10 mmol/L Tris - HC,
pH 8.0,1 mmol/L EDTA) &R, T 4C RFE M.
1.3 PCR BEEF RAPD NS H

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn


http://www.fineprint.com.cn

144 SRER % . Al RAPD FEERFSE 2 0 A0 3 M R B B R R R 7

RAPD 5347 Bt FI51 ¥ M B Operon Technologies
nAl, RAPD 18 BRE & {5 Willams VM1,
RAELREH S 10 mmol/L Tris— HCL, pH 9.0, 50
mmol/L KCL, 2.0 mmol/L MgCl,, 0.001% BHEE, 0.1
mmol/L. B dNTP, 0. 2 umol/L 51$, 25 ng &
#1 DNA, 1 U TagDNA B 58 (M T Promega 2
H), R BN 25 d . F PE 9600 ¥ B {L b3
o8, 5 R RN 45 MER, 1 MER U
93T 1 min, 36T 1 min, 72C 2 min, 45 TMERE
T2CHEMH S min, RAPD R 1. 5% BARME B
5 85,0.5 pg/ml EB $u 6 )5 F GDS 8000 8 B &,
WELK(UVP AF) #HFMRE, FH GelWorks 1D
BAF4(3.00 A ) I EN Y MW DNA S B4
B, g R (KT 120), DNA SR (EA
50 ng) WS MR B (/NT 120), DNA S B (25
550 ng).

1.4 gl

Sk RBNEEHBERE, AR—B kT
BUB L FDNATHMREEN 1, BEMIERH0, &
KA F =2Nzy/(Nx + Ny)HBE S F X My
BE BB, v, Nay B X, Y 2 MRIEER
RAPD $RE%, Nz, Ny B X MY MMEEEM
RAPD 1728 f£& 2 MARKRIE £ 7 BB EE
BB R,

1.5 BN

BE B sk A4 SR B PHYLIP 3. 5C M A ¥R

MU UPGMA” B 5 7 Al

: EREGH

2.1 RAPD iR

FH OPC-01.0PC- 06 .OPC-09.0PC - 12,
OPC~ 14, 0PC — 19.OPC - 20,0PH - 01,0OPH -
02.0PH - 03.0PH - 08.0PH — 10.0PH - 11.QPH
—-12.0PN - 01, 0PN - 05, OPN - 06, 0PN - 08,
OPN-09,0PN - 12.OPN - 13, 0PN — 14,0PN -
18 MOPN-20 A5|¥8 PCR ¥ ¥, KB X 5
P R S B (T O FR I LA i), 44
BNRL WS MR AN 24 ARG EED
LIEN RAPD BEARAB R RFM ST RERMASE
BEREZEE(E D, BT8RN L {EE
m, AR B - R A R RAPD #7
ic, Bk, RAPD EEF R EFICHFAEEE K8
W

M1 @R s MEREL RS W PCR I BRIRIKER

Fig. 1 The electrophoresis results of partly random primers
PCR amplified of five strains or species of Cyprinidae

1 - BRI %( common carp) ;2 - ME B mirror carp); 3 - W

LT purse red caarp) 14 — FC# Boshy carp) 55 — B (grass carp};

C— T E( control} ;M — Marker{ ADNA/Hind [l + EcoR | )
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Table 1 The amplified results of 24 random primers

RAPD {7128 Numbers of RAPD marker

wi ROENBOY W@F FE
Speties Chromosotne High - Low— B
number intensified intensified  Total
band band
HIEC
Bosh carp 106 26 73 99
g
Parse red carp 100 29 103 132
Rl nsre
Common carp 100 27 78 105
ﬁ.mﬁﬂ 100 21 69 90
LITOT carp
g & 48 35 70 105
TASS CArp
Bt 138 393 531

Total

2.2 RFEREMEMIESIT
C1c] 2l

4 [
Peak ¥ i1

226.52 1 T 1T Bl
198.21 A

169, 89
141,58 3 L E i

113, 26 -

84.95 = v

56. 63 .
28.32

H
¥
=

0. 00 Sfrerrrrrryhmtpe e T
0 25 50 75 100 125 150 175 200 'FBNSPO!

OC__TIT 1T

0310420490680.71 0.84

ME 1M OPC-01 ¥ AN (BREIRE)
MERFAHKE) MV EERORRIE A2, N
By MWRIBEBY W2 M AETTE T’ S e
24 518 RAPD 497 Br 3 B8O 54%, MR #it4E
BE(R2)MMEENERF(ER3). N2 BUEHR,
SR P 3 A IR B (8] RO AR oL 1 T 8 5 A
RO, TR A THMES SH 4 FFEE
HaXTHZRMNERHEETHERSE RBTH
B AegahEEREENHRRRNER. BT
IR MEGHBEER, DRANEENS
RBEELSLBERRETRETA, R THRER
OGS A ar . HAE L2 afEH, F
AR 3 M HCERBEETEENERY W
W, ARG BB, EH R RBOE, IR
M SEEEE AR EIEE R 0,574 1GRE) R
0.699 0( ).

o Ei
Peak L
206,82~ — — *9 Ty T

2

]

188. 21
169, 89
141. 58
113. 26

84.95

56, 63
28.32

¢ TBE

0.00 Transport

0 25 50 75 100125150 175200

(4] [ ] ]

0.53 076

PI(Peak Incensity) A T 120(DNA & B3t 50 ng) HBH, P1 /T 120(DNA FHATF 25 ng F 50 ng 2 WA, The value of Pl(Pesk-
Intensity} more than 120{ DNA more than 50ng) is high— intensified band, and below ¥20{ DNA between 25 nng and 50 ng) is low — intensified band.
B2 F Gelworks ID (3. 00 BEZ) T 24 58003 S KT DNA S IREOA M B 140)

Fig.2 Using Gelworks 1D program{3.00Version) to estimate the DNA content of each lane of 24 random primers(Sensitivity 140}

2.3 EESH

TRE IR AT i ) P8 o R G BE B s
(¥ 3), A PHYLIR 3.5 C {5 UPGMA BF#4T
REMH, BB VEH S MOKMEZLER, B3
A, FIRRH (B 3a) B (B 3p) B4Ry ¥ (H
3c) MM R A F B INE, iR RE
FEEWEEXFMNER., BRPATNNESE N

fe] SR B A1 R SR B4 1, A PR MR SR 3
WERFZEERES L. REXRESR, 8
B3 T HEMHEZRAFAFAEERERR, EMNZ
[BIF] A B B AT 20 38, TG R S8R i 3 A>3
MREZHTEAEBREAR, AL ATENT
BRI, B3 FEAEN 5 RaXRRE
XEFESMABLESERRMERE LRI,
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2 RAPD 24 M3 9B T 15 [ Wit 46 B 0N
Table 2 The average homologous values of high — intensified band and
low — intenssified band based on 24 sets of genomic fingerprints

P mERE s i WAt E Eisfee. 5]
Species Mirror cerp Purse red carp Commaon carp Boshi carp Grass carp
WEHE Mirror carp 0.3353 0.428 6 .09 & 0.050 0
FHUL M Purse red carp 0.253 0 0.3727 0,108 1 0.0952
B RITY® Common carp 0.301 0 0.230 0 0.093 8 0.0732
HIFEHE Boshi carp 0.198 0 0,190 0 0.162 0 0.0811
B Gross carp 0.176 0 0.152 0 0.143 0 0.1920

E.lzﬁlﬁﬁﬂzﬁd‘%m*ﬁ] ﬁlﬁﬂfmﬁ; —Fzﬁﬁﬁﬁﬁﬁ W*ﬁﬁﬁﬂﬁﬁa Figures above the diagonal are the average ]mmﬂlagous val-
ues of high = intensified band, and below the diagonal are the average homologous values of low — intensified band.

3 B MaEBEEY
Table 3 Genetic distance between S species of Cyprinnidae

Y HE e L R g | it} k3]
Species Mirror carp Purse red carp Common carp Boshi carp Grass catp
B EH®E Mirror carp 0. 664 7 0,574 1 0.903 2 0.950 0
T4 % Purse red carp 0.747 0 0.627 3 0.8919 0.904 §
B LT Common carp 0.699 0 0.770 0 0.906 2 0.926 8
1% Bochi carp 9.802 0 0.8100 0.8380 0.918 9
B Grass carp 0.824 0 0.848 0 0.857 0 0.802 0

i E=MEROR R EEE, TEAEH B WA B EER. Figures above the diagonal are the genetic distances of high — intensified

band, and below the diagonal are the genetic distances of low — intensified band.

HHEE® Mimor carp

BATE® Commen carp
LT ¥ Purse red carp
M Boshi carp

(a) B4 Gruss cap (b)

EEGE Minor carp

L FLITEF® Common carp

FHELETIE Purse red carp

¥ Boshi carp
B Grass carp
()
i!ﬁﬁlﬁ Genetic distance .
L
Q.500 0.400 0,300 0.200 0.100 0.000

WEER S=1-1/F, F R 24 51903 R (g
Genetic distance S=1 —1/F, F is average value based on genomic fingerprints
3 UPGMA FRITFIEHR s GaENFERLR
Fig.3 The constructed phylogenic dendrogram of 5 strains or species of Cyprinidae
(o) W RBETEMEEETT UPGMA I3 UPGMA dendrogram using genetic distance of high - intensified band; (b) B i 5 R 56
BEAT UPGMA B3 UPGMA dendrogram using genetic distance of low — intensified band; (<} NE*W%*W?&%EH&H UPGMA 2%
UPGMA dendrogram using genetic distanee of high — intensified band and low — intensified band

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

10 BE K= E
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3 i

ERUHERIH LFETATFRMAER, &
EATFNEafEf B NN ATR, $£0HE
s R BRI AL 2 N FP B 1 R 3 A B
B HARENRTZEREKE wli g FRT P
-HER; MEERNR BTSSR TIHILX;
HMEIEFEE TILERFRILR, YR T PERE.
AR M o ERIE 1R R A A, R mE N
Hit Rk, hHERTE - HEX, ZUABERT
FEABARNERES, RHFRIES, #E 3
THBERRY ERREKRS L A EaERR
BB ITE 8L, R THEAREERS
REFRFEEORS.

RAPD {E NI R FH X R — MBI T EEEY
FANFRSRE L EBEBHT T S, AERR
RIH XHGERE, RAPD AR X ERE LM M-
YRR AFE LA T RBERYHNEZ LR, 2
PHENFAERERNYHEZXRAERE.
(1)EF RAPD ¥ 3 Fody 5 42 74 19 Rl I L % 72,
P R — R FF T R A R RN 2 fra
2 L ERFF, (2) T HEA RAPD K BHYR A E
A2 EFERREN RN ER, FERELRENRE
AL AR R e A9 ST R Southern ZHZE M LA
HERR, T 2 P £ A0 4 DL ity 32 S R A A 3 2k
WSS Rk, 30 BE o B T IR
(AT 50 ng) MBH (25~ 50 ng) B R IHE EHIE
B, Fl UPGMA ¥ 3. B2 8T MERE
EEEAGEREE, ERPREMNAEBERARNFIMNG
B, B8R REXEREEREL N, EHFTRREE
FIER R4 HT.

$EIK:

(1] Willisms ] G K, A R Kubelik, K ] Livak, er al. DNA

{21

[3]

(4]

(sl

(71

(8]

[91

[10]

[11]

[12]

(13]

{14]

{15]

Polymorphisms amplified by arbitrary primers are useful as
genetic markers[J}. Nucleic Acids Res, 1990, 18: 6 531 - 6
535.
Welsh J, M MeClelland. Fingerprinting genomes using PCR with
arbitrary primers [ ] ]. Nucleic Acids Res, 1990, 18:7 213 - 7
218.
ERE, BEE A KIPTHENIRDCRARE
HDNA FRHEMTT]. W1, 1998,44(1) .82 - 93,
B 3t M EEE % RAPD BAERMM A FEEW
ELBHBRFE W REFA(T]. BLEEH, 1994, 39(7) 1661 - 663,
BEE N M S =TKREAWE RAPD (]
PEKFHE, 1998,5(10):1~5.
Postlethwait | H, S L Johnson, C N Midsor, et al. A genetc
Linkage map for the Zebrafish[ ) ]. Science, 1995, 264 ;699 ~ 703.
Stephen L }, Michael A G, Michele J, et al. Centromere — linkage
analysis and consolidation of the Zebrafish genetic map []].
Genetics, 1996, 1421 277~ 1 288 -
Martin G B, John G K. Rapid identification of markers linked to &
Pseudomonas resistance gene in tomato by using rendom primer
and near — isogenic lines[J]. Pro Natl Acad Sci USA, 1991, 88:2
336 -2 340.
Paran I. Tdentification of markers linked to disease resistance gene
by Bulked Segregant Analysis: A rapid method to detect markers
in specific genomic regians using segregeting populations[J]. Pro
Nail Aced Sci USA, 1991, 34:1 021 -1 026.
AR PEER AT L8 [M]. D8 ERRESERT
K3, 1964.5-20.
M. FEER LT M. b8 ERARG M,
1977.329-419.
Gwakiss P 5, Kemp S J, Tale A J. Characterization of Zuba
cattle breeds m Tanzenia using random amplified polytnorphic
DNA rearkers[]}. Animal Geneties, 1994,25:89 - 94,
Saitou N, Nei M. The neighbor — joining method: & new
method for restriction phylogenetic tree [J]. Mol Bio Evol,
1987, 4,406 - 425.
iR, WM M AL T S R AN ) ], Bk
dr,1988,3:14 - 17.
BN, R, AN BN TEREARREEXE
(7). sidmsr 3Rl 1984.9(4):424 - 438,

PDF SCH{#i ] "pdfFactory Pro" X Hfix A% www. fineprint.com.cn



http://www.fineprint.com.cn

14 SRERAF . FI RAPD ik W57 M FI RS0 3 DM BN R R LR 11

Study on phylogeny relationship of grass carp,
Boshi carp and 3 populations of commen carp by RAPD fingerprints

ZOU Shu-ming!, LOU Yun-dong', SUN Xiao-wen?, SHEN jun-bao®
(‘l'. Shanghai Fisheries University, Shang hai 200090, China:

2. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)
Abstract: Genomic fingerprints of 5 species/strains: grass carp ( subfamily Leuciscinae ). Cyprinus pellegrini
Tchang( subfemily Cyprinidae)and 3 geographic groups of Cyprinus carpio haematopterus (purse red carp.
commen carp and mirror carp, subfamily Cyprinidae), were constructed with 24 RAPD primers. By analysing
the data of genomic f{ingerprints, the genetic relationship of the 5 species/strains was reconstructed with
UPGMA. The reconstructed phylogeny showed that the relationships between the 3 geographic groups of
Cyprinus carpio haematopterus were more closer than that of the 3 with Cyprinus pellegrini Tchang, and the
distances between grass carp and the 4 species groups of subfamily Cyprinidae was more obvicus than those
within subfamily. The result supports the opinion that the fish in east China have two — fold origination.

Key words: RAPD fingerprints; grass carp; Boshi carp; purse red carp; common carp; mirror carp: phylogeny

family
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