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BE A ALY E S DNA(RAPD) B R 3T RE i DX 41 88, BF 88 i) %b B¥ Py, R 8% 8] LA & 7
A A RHIT T ERMT. BREY. A 58K RAPDHEIABREFREREE. ¥4 5
£7 98 F11 88 £ 4] &9 F- 25 35 SO BUR B0 (ABS) 53 51 04 0.2583 #01 0.2394, #ASBE B (D, ) 43 535
0.9362 1 1.2277. T £1 82 HIBE Fh#f M) i) RAPD $ SIS H R W E 4 8, FHFAHLUREK
3 0.7162, BAEEE & A 0.0947, Ffa KE R, ATFEE TSR LR B4 51 0.8424.
0.7819, 0.7928, - # SUE % (F ) 42 5124 0.82. 0.71 A1 0.74, 4 B2 1) itk £ 25 52 FE 43 51 % 0.18,
0.29 1 0.26.

XA BEHLY LS DNABIEIRIC, 5 R, &, 88

BEHLY 1 % 75 DNA (Random Amplified Polymorphic DNA, RAPD) 2 /L &R ¥ %
BEAMER N (PCR) B RER L % B KA —T1 DNA £ AMHK WHHEAR"". RAPD 4 7
FREES MK (— & 9-10bp) PCR X B (AR-PCR) W E: B F BEHL Y 1% & A4 DNA A
B, HFrEHRSEAERE, ~KITHEUEMLE TFERXHETERFIIELE. X—
B DNA 4+ FAriclERC B E AT &M YK DNA B 5EAHCL HERT
WA RS, A RAPD 4710 X 55 6 A0 88 ) BF (R 8t 4% 78 B 34T T 9085 B 5%, A0t
PR SERIE—IRIH.

1 #R5F%

1.1 EEEBK 10 B XEHAEE (oyprinuo carpio var)5 Bk BB R I KEFEKZRELR
BHRMK WX 2 NMEF=H; 10 BRE 1 (Crenopharyngodon idellus cuvier et Valencie-
nnes) M &8 (cyprinus carpio Linnaeus), 5331k B KU T A BEBERESE s MEAT 5.

1.2 EEADNASE B 20C THRFWEEFHLY 100mg, i1 A DNA 2 B 2 # &
500ul, PRSI, MAEEAM K ZLWKE 400pg / ml, SOCHEEF 3h. IN—fSEHER / &
HEEHMERK R EHR. BH 2 MEEB 100% CBILIE,. 710% CBEER BE&FT

B ARFER SRR
1997-12-294 B 1998—2-23#[A].
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TE(pH8.0) Z i .
1.3 RAPD-PCR&# 10-merBE 4L ¥ (C+ GH 60-70%) 5+ 5 ¥4 B % B Opem
CyberSyn &= ¥ T # /A @. 4 25ul PCR K R # & Taq DNA X 45 B 2U, 10 X buffer
2.5ul,dNTP, 200pumol/L, MgCl, 2.5ml, 3|#) 33ng, DNA #4& 100ng. PCR X JiSLTE 94C
FAAEHE 2.5min, R G 94°C 4 1.5min,, 36 CiR X 1.5min, 72°C & E{§ 2.5min, #17 40 MG
I, BT 72C /5 E# Smin. PCRZYL 1.5% FHAEME BRIk B, ML Z e B, %
SMT T, I,
1.4 TFGUECEY  MEEILAR R BB E Lynch" W AR IHE
Sxy = 2Nxy / Nx + Ny

R Nxy & RAPD #5 &0 B i# Mk X A Y #9364 #8080, Nx F Ny 23 51 5 Mk X
Y & BB S . FHSUR IR (ABS) E it 3B P (18]) &M A& 3 F R AT AL
LR B By KA.
15 FHWBOMBERETRE THHLEF)WHEAR R

F =1%1 . i =1
B2 5 AR #E Kuhnlein F0ARXITH

V=l 1{{ 21 Fi
KA. N YFBEAN RAPD Bl Al 4 S HF U B8, B VB R BEAR R 28 | RS 55, Bl

WA S | RO R SAMERR TR,
1.6 MMEIEE  FREELREEE K Lynch® M AKXITHE

D = —-In [Su/w/S, S, ]

K S RPN BHE R j 2 B8P SORLUR I S S ST R BE IR i 0§ (9 FPRE Y
TSR,

2 £R

2.1 EfANE RAPD 354 B RFE

MBI 60 NBENLS | Bt 7 SR N EW, EAERFENIIYWATARR
S¥. THREYSTFEME20kbUT. HASIUAWET ™Y, AN FRITE
M BEULSB AN EAREY. SHBETHE -SIYMREBHHELR N EA
428 + 1.80 &, LT88 557 + 244 %, 88600 + 412 (% 1). ARAPDEIEHEXE, £
B aEHE R B B, WO B/, B SAEH R = RO T, T 41 68 A 68 A7 B A L (B
1). W7 A1y HHEaERER 17 &, @R 32 4.

B8 RAPD S B H AN ERKBR T XA ARKBEHAREEAR. W,
HEBEHEEMNSHBEREMEAR —EXF. Kuhnlein F 3 RA AR K6 3G a0 R
7 DNA 880 07 R B, 2408 BE 7 1930 38 B H08 0.026 B, REIFFLHCH 25 K BERAZHA
0.39 B, RELIHON 13 & SEXEBEFAE 098 LA LI, ARSI N 8 &Y, XFE
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B FaNEE RAPD MK
Fg.1 RAPD fingerpnnts of grmss carp and common carp
1E: M #5 DNA 5T BAFIZ (A DNA / Hind 111 + EcoR1)
M denotes DNA molecular weight marker

OPA-15

CY02-19

CY06-03

CY06-09

Y06-17

CY06-20

RE N YSERAEMBEAERS, £ FUERE—CRE LREZ, AUA$ LA, KA
WL, WHAaXMEEFRUENINARFERATENZAFEREROREER.
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22 WUMESBREETRE

B 4149 ERFRRE N LURE S FN 082,071 M 0.74(F 1), EEEH T, HN
4 4% AR 5 B ) 554 ) T 6 (0.18,0.29 1 0.26) . X i — 5 UE B 1 1 % A BE BB O R
2.3 MEBRMMEEFLRUEY

St T & FEE RAPD B 21 s MR KB SUHM R R REKH ABSH. F@. 4

#1 HHMERAPDIES MM HHE
Tab.l Charactenstics of RAPD fingerprints of grass carp and common carp

HFRENY ' & A i
59 Specific bands Grass carp Red Common carp Wild common carp
Primer ¥ fn i Ligs ¢ 4z - 3 g 4= ;S i g 4= m R
Grass carp [Common carp (N) (Fi) (N) (F) () (F)
OPA-15 3 2 5 045+0.25 3 1.00+0.00 3 1.00+0.00
CY02-19 3 2 4 0.57+0.34 3 0.94+0.10 3 1.00+0.00
CY06-01 3 2 3 1.00+0.00 3 0.62+0.44 2 0.93%0.10
CY06-03 3 S 5 0.94+0.13 7 0.79+0.32 6 0.83+0.34
CY06-09 2 6 5 0.94+0.13 8 0.69+0.30 8 0.45+0.27
CY06-17 1 7 1 1.00+0.00 7 041+0.20 6 0.45x0.43
CY06-20 2 8 7 0.81+0.34 8 0.53+0.34 14 0.56+0.32
ol
242179 4.5x2.57 428+1.89 | 0.82+0.22 | 557244 | 0.71x£0.21 | 6.00+4.12 | 0.74%0.25
Total mean
REERE )
0.18 0.29 0.26
v)

#1880 ABS {4 5% 0.8424 + 0.056,0.7819 + 0.082,0.7928 + 0.066. (F2). M4t 4434
T & R BEE] RAPD B3 49 3Nk 8] 45 SO LR 0, SR 48 5 M 5 47 68 F 88 fh B¥ [A) ABS {H
4% B4 0.2583 + 0.038 Fi1 0.2394 + 0.053, T £1 88 55 &% # 5 [0 ABS {H 5 0.7162 + 0.060.
ABS B [ B RPRE P9 AR R ) 89 2% AN A 18] 15 38 4% [ R (Genetic homogeneity) . M
BN ABSE. & T, Sl E i rt AR R AEER. Ea5M 8RN
ABS {8 T F K T 41 88 /88 (8] ) ABS fH, X R B T = AN FREERBE X RBiL, & Ak
30T RAPD #Ric &) T 26 Fh B (8] 5@ 4% X R W€ B LR B,
24 BFER

FhEE R X R A A R E B iR, AR MR B A 5 47 63 A0 68 B 1 B A B

®2 HHENEMB IR EABSH K R EER

Tab.2 Intra-and inter—population band sharing and genetic distances of

grass carp and common carp

OB B fa a & .1}
Genetic population Grass carp Red common carp Common carp
¥ # 0.8424 0.2583 0.2394
a1 L] 0.9362 0.7819 0.7162

] 1.2277 0.0947 0.7928

AR HEU LN ABS fH, 5T ALK T NGB B Values on and above diagonal are average band

sharing and values below diagonal are genetic distances.
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B4R 0.9362 1 1.2277( 3% 2), i 41 82 F0 88 6] A9 B AL BE B R A 0.0947. XM T 88
FRBEIR] R % X R B, BN SE AR EFE X R NVEKIE.,

3 it

31 EMFEEFB[ELD, EHEMELSH G 12.93% 1 13.48%, BREZ 4, BEALKLZ
H. @RI —MUETESA, A THRITEEFBHEREARTFHRA, (EE G FH A
BT FEEM%B B AR (Sperm—mediated gene transfer) ¥ 48 £ & B 41 DNA(genomic
DNA) FAEABERAS, H B THEREE., N DNA S FKELERE SN 55K
BEERNTHENRENERRPAFARAAAFEER L ARGy ETLEEA
DNA RARBHEREK S FRRMBRERS Finic.

3.2 RAPD R —HZE{i & (multi-locus) K DNA 4 F45id, EAEBREBEI T HE RS
EAEREENXRZHRMIEL. AEBHRKEREE, RAPD 80 HfEH 4 R IR
Wi ALFHFEANMMREENRETR. N2 55408 RCHLLE, RAPD R I HE,
SR, anRERESES B E_RaXRERENREHITRZ—.

33 AARGIYTNEHHFSRMBERE, EHBK BEREEKR): RESIYF=4
RAPD A2 AMEEREER BB K. A5 SIRME0H TR e i 5 4 A e 2 8] iy
A% £ 7, {576 B /68 FF 8 BT ™ 4 &9 RAPD B 3% W) 58 & — 3 (W0 51 ¥ OPA-15,
CY02-19), AR B EMZ EIKBEEER. Hit, £#THERES TN, FHENT
B X R A RBE R R LR W E R, M BB EEMNREIGI YR ER R
BEHXRZ—.

34 FHRBANKEBTAKENEANBHRERES Firid, § 8 RAPD B i# (In
CY06-20) X5 #R#) H PO~ 88 R RE 6] 9 47 R vEARIC. R BERR R M FhRigxd T SR IRS, &
HEREMR D EREEA (REHR S DNA A FREER A T BN RN, 18
IR BERE R RAPD 43 FARICE — SR RSP0, 3, F AR FARARE A RE.
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ASSESSMENT OF POPULATION GENETIC VARIATION OF
GRASS CARP AND COMMON CARP USING
RAPD FINGER PRINTS

Zhang Huaiyun, Liu Rongzong, Zhang Xuewen, Chen Tao, Xiao Tiaoyi
and Li Jinheng
(Hunan Agricultural University, Changsha 410128)

Abstract Intra—and inter-population genetic varation of grass carp, red common carp
and common carp was analysed using random amplified polymorphic DNA (RAPD)
markers. The RAPD pattens of grass carp (Ctenophoryngodon idellus) were
remarkably different from those of common carp (Cyprinus carpio), and the
inter-population average band sharing between grass carp and the two common carps
(red common carp and common carp) were 0.2583 and 0.2394, respectively, and the
corresponding genetic distances between them were 0.9362 and 1.2277. However, the
RAPD patterns of red common carp and common carp were very similar, with the
average band sharing between them being 0.7162 and genetic distance 0.0947. The
intra—population average band sharing of grass carp, red common carp and common
carp were 0.8424, 0.7819 and 0.7928, respectively, average band frequency were 0.82,
0.71 and 0.74, respectively, and the genetic vadability were 0.18, 0.29 and 0.26,
respectively.

Key words Random amplified polymorphic DNA, Genetic marker, Genetic variation,

Grass carp, Common carp.



