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RS SFIMNRIREMREND
RAPD 5 #f

(FEMEREAEEYHRT BRRAESSEYEREAXESTIRE, KT 430072)

BE MR RAPDBRW KN ER bR 40 SRENLS |, WA TREZ S FEH
EFN ¢ E LB AH L (H 18 DNA H B R A, BHOREL MEE A MR TFRE A XL —
R Y, S XEIENT H L EAR. HURZSRE, RIEE &R 5XETHE
Z R BAR LI N 31.6%, 5 B RE 56 E I8 2 BB ARLIEY 28.6%. EHT, B R RE
AR PERESNEIHEEAANT BB ERATREE S M5 XE LB LE
B Y1 B R EIE AR TR B DNA 733, AR N ENEHE SRR FRERS
FBARM T H A IESE, I EECRBE SRR FREOBATEL N R RBELS.

xgia SESE, HEE SR, AT, RAPD, H{I X

S8 [Carassius auratus gibelio(Bloch) | R Xk EEMMW AR - HESHKEMH
BATERNYMHBAE AR, ERABENLITER AT ERN 5 RmER A",
FHEEEEEEMESE W, 35 BRI TEEAERN AR E TRAEAHERMR
AR ERAMZHBNIES, HETBEFNER, DEEU SN TN E, BASHA K,
SR, B R BRI E S EER M ELERET AW, FHES
HTREMXAMBELRETHR®, EF - FFAARFEREF AR FHE LT, MHE
AHEZM TR RARHBEEEATFNRERNMHREZEY, XHSEEATE
FHREHEERAPEAATEARFERNANE SNUMLSEAMEY, FHEBEE, RAAT
VR R R B LR A, B RS TR E A RUTY,

ERGHEME ST, B TEREEAMBATRIEE -/ Radkd, B
Bk AR EE, B AEAXNANE SUEERA 212 FRaE, ExTIE
BEKEAGMER B THREMEEEEE L, EXLEEEBAN R GEN R 3 DNA
B,

# 37 7F PCR i R 5 ¥ L 8 RAPD(Random Amplified Polymorphic DNA) # R B
1990 4EHEAE ISR, BE MM EFE. RE X R ETMBEERTERE T ZRAY, B
P& R A RAPD #i R DNA /K F LIE T B IHKE F x5 8 887 R P-4 8 i 4 1

EFXRAHEFEREES BEXARMNERSHPEMNEEREKES SR,

*ERBREE.
1997-01-034K %5 1997-07- 1644 .
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YRR, FEAEEME SR ENEYER NI R FRBA, HEANRR
BIEYRMATREE S, Hit, RA RAPD B A A AT REAS U th SR K 5 72 DNA LHIIE
¥, Fr it — N AT AR R DNA B DL P2 A R0 R Y i B B B

1 ME5FZ%

1.1 X REHFRE MXEAEE (Qprinus carpio ted variety) . IR RIS 8 & X
Friks, KPR EREEN T ER#HLER (10 AU L) REBZXTETNEN, REE
AR ERMIEEEA K RGRFENBAT XEAER S RIEYRGEAVY EF
BFAR(FL) . =Rcse it e, Bs T 4 Af, W,

1.2 RAPD REX#|ERAXF PCR ¥ #{ N %E PERKIN ELMER CETUS 2 &4 )
GeneAmp2400, RAPD ¥ 3 5|4y B 3 E Operon /A Al, Taq B§ Ml ANTP B2IEE Nl 1%
Promega 2\ ) #) 7= i

1.3 EFEAE DNA fRI  BUF&HE M, BUMS FRECA 1.5g SRR, InA 10 &R
AR EHRBRERKBT RS SR (E WAL 10mmol/L. Tris—HCI, pH=8. 0, 75Smmol/L
NaCl, 5Smmol/L EDTA, 0. 5%SDS), ff /5 %4 RNA fi§ 37C JH4t 1h, RE B K 55C JH 4k 2h
Ja . AT B DA LR R (250240 D IR, K RTAS B WM A 1/10 KR E) 3mol/L. NaAc M
2SRRI K CBETLIE. REEW TE &7 ## DNA JIE (10mmol/L Tris—HCl,
Immol/L EDTA,pH=8.0), & — 20C Kk &H.

1.4 EF4E DNA BWETE Ll Lamda DNA B4rME, A 0.8% RS BEBERE (& 0.5 pg/miiy
RAE 2 88) Yk (5—10V/cm) 2h, SE5MT T8, B & DNA MR KK,

1.5 RAPD¥ @l RAPD R i&FR K SR 2501, A& 2.5p110 X Reaction Buffer,
1.6pl 25mmol/L. MgCl,, 2pl 2. Smmol/L # dNTP IR & 7, 1u15] 4 (£ 15ng), 10—20ng &
# DNA, 0.5 ¥4 Taq B, 15.9 plé4i/k. RAPD R HEBFEMALRE HET THO
MR

VR B Bk R I {4 R BE
94.0 94.0 720 720 BE(CT)
4= I 4.00 2:00 37.0 2:00 0:30 B} ] (min)
2:30
1Hold 3Tmp 2cycles 1Hold
PR E B kR AR BE
94.0 94.0 720 720 44 mpE(C)
/ 420 1230 7:00 N———
#F2 0:20 0:40 ’ : oo Bif [8] (min)
1: 00
1Hold 3Tmp 38cycles 2Holds

RAPD ¥ 7= % € 1E 1.5% BiBewE dL BB b (3 0.5ug/ml BALZ 68) #47, FSMT
T A,
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1.6 HEEIFESH RAE Nei 5 AW AR HFARHATHELS . HUK=Qx
Nao )/ (No+N,) X 100%, HH Ny "R ™ME afl b Z B IEH R DNA Y A BEHEE,. N, N
MEAa BEHW DNAY A BMBE, NI MEb REK DNA U1 B EH .

2 #R

2.1 RAPD iR {EFHENME

N RAEY R R &G RKIGHETT T AR DNA KB, BEB T3, INTP X,
Taq BEWKE B X L L. Bie ik, — MY DNA B2 & 2%, HEERS T HE
%, M RY >, HICFEARTFITF, 8§ 25 pRRRERE S, ITA 10—20ng B4k DNA. &
REEZR, BFRELRLREE FIE, X RAPD R VN RHEMY A REHTL N,
SEETHRERRE, cEESFREY YN, REEEFHRESFET B ~YE L. &
M T — R RAERREMA 1.6 plfy 25mmol/L # MgCla.

ALK RAPD 49, ¥ 18 R RIS 0 10 M EH R, GHC & B R 50—60%.
EEINRERBYTHETYNE -EHFREIRIEE, EEALR S, BB MEHH,
B 3TCHRBRARE, CRE &MY Y. VY551 WRABRTHFRME, &
JETE 38 MBI, FE 42T FiR KR E.

22 ¥HRBREX/NNBUZESHR

RESKMSE, FHBAE 40 N 10 MREMFIYH 5t 7 FHRM EITERBHE
AR E R B 4 DNA #41T RAPD 1. 40 N5 ER | A T 18 B4R Bedh, K4 39
MBIy 8 749 Z AT 41K DNA F B, K R EREI Y 237 &, MEL N 260 &,
RENE SRR 252 /(R 1), RIS Y1 BEK/INME 300—2 500bp Z (4],

SHREFHEM NECHEMREEAMZEIEEK DNAY T ERUEE EK DNAY
WA BHITHRIT AN, RAFE RS XET M B LIE R 28.6%, IREE 5 5%
EHasfZ RMALUEN31.6% MRERHSEHE S ZRIHMHELUERR, KN 71.6%
(F1)., SHAMRMNEFERE TR S8 AKEEMIERBREZRLR, LBERE
BEE SRR E R A T E L X E 8885 .

#1 40ERAPDASMPBREBRREZ /M HRHEIENEME

Tab.l Total number and similarity of distinguishable fragments amplified with 40
primers among the three samples

_— P HEDNA EHEHTHDNAK B REUE% 315 #DNA
HEBH WEE 4 NEOE HETFHR
s A 252 6.30
SCE T 260 79(31.6%) 6.50
FERWY 237 175(71.6%) 77(28.6%) 593

2.3 R S5I@BESFH RAPD U0 H

R gL ATk, R S OB R 2 RA B E. 05|Y PS5, P8, H2 M HI8
MY P EREREMEME A ZEILTETSL B, MMXELENTLEAR(E 1),
X — 5 R BOX 5 R Y18 B YR BT A 1, 5 — J 5 BA R AT BT R Y
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P,

Bl ENYSHR@QNITESC)RT BTN
W MKET (BB EEFAGIEHRY
#) RAPD I il =W 5k R
Fg.1  Elecucphoreiogram of 4 typical RAPD pro—
ducts, showing similar amplified fragmenis between
the multple specics (A) and allogynogeneuc silver
crucian carp (C), and different amplified products in
red common carp{B)

RAPD 5§ i s B2 nl R 119

B C A B C A B C A B C A BC
F c ] '3
- .
L -
hs
4 P‘ Hg |"Il Pl

AB C
1 |}

A B C A B C
. »
» Lg
Py Py

H2 EmyakA), RAEM O SHEOE(BH
L[] H 4767 DNA ¥ (e R)
Fig. 2 Elecuophoreiogram of 4 RAPD products,
showing the shared DNA bands among the muluple
species (A), allogynogenetic silver crucian carp (C)
and red common carp (B)

P,

24 MMESH RWENHCERIREHET A RAOKRDH

E—E59W P P4, PI7T R P20 SN MR LUED |3 258ME5H. 7
FEBAXEOMHEEH LK DNA T HF (LA 2), XEHLEFRAFL B T B E i
MRFEDATTHEERSTHRESEMESHPREAT MELMK KL DNA F BN

“-
AB C ABC ABC AB C
B
b b
3
b
H‘l Hll H!-l Hl?
A3 @EN4E(A) SMETM () HIE LA DNA
FAW(HeFm).CHRNIRSE DNA Fins
Fig.3 Electrophoretogram of 4 RAPD products, show—
ing the shared DNA bands between the multiple

species (A) and red common carp (B), C is amplified
DNA bands of allogynogenetic silver cnucian carp

25 HMEESHM5EROREH{E DNA
FaRERRH

RAPD # M 5+ trr BB, #3519 HIL.
HI4. HI6 M HI7 8y WP S HEEE
AFMESXEAEILHN DNA T8 5B, T
RERMER—ERAEX-ARE?)
2.6 SWMESHBENDNATHAER
tH

NP RMNEXRT —LhHEM
HAMARTHRMESNAN DNAT
#or (B 4). W39 P14, P19, H6, B H17
My HERRTUEH S BRRARON
SRFFFAM, B, £59 P3, H2, HI6
HHITS(@RFAER) P HERP, ER
EHREEMFSEN AR, XREH
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FFREDNAZRKEAZRNE L 5 o
.ﬁll?]'

3 it

SOERLIE. H—HEERHFEREWA
REMEETIEMRAXRP. BERKR
TREXNAR BRETREEELG
FRTENOHEREY. HE. TESR
i DNA BES 2% A RBKE% % A RAPD
SHATTRFE R, B £ % 5 MW DNA )
FEBBATREHBELEA. HESRT T ms amuamABa% DN 808 27).8
U2 WIE Scharl BEATBBERF H0.C 4B NECMNS W RME DNA I AT
A A RORAE (Poccilia formosa) [F 1 Becmumomam o 4 B B s
P EERTECUTHEHIRERNEOR ad C e amplified products of red common carp and
R.FUNANRHDNAKIBANET#E allogynogenetic silver crucian carp respectively
EERBMORTNMEG, ATRME T EEER
B s,

ROEHMBEATNESTAP . RARABRUKEEFELETHWE, TLURER
BT DNABRANMESRESMERBTHNER, FEFRPEAH LR TEROELHE
MaEEREENEEMREEDEREY. XH—-ENHRNBE T RWEEZZHE N
FEERSB " OH NS, FhRIROETHRLEEERF IR~ TEYER
55 £ 35 1R A RS £ B 9 DN BRR9 i ™,

AW EL RAPDAH, AEHIEHHEBMESHARTFENIRBATAHN R R
DNA, SUARTBESSMBERS MEANEREEATATHERSOEWY SHPHE
EREHRAWTEATEZHNRFRERG. SR, X 05 (ULR LT TR — 5.
THIEHRHF SR NETABENT BT L ETAREEARRME S
IR RGE MBS Y E N R EEE DNA A E.

£ ®* X W
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RAPD ANALYSIS OF INCORPORATION OF HETEROLOGOUS
GENETIC MATERIALS IN MULTIPLE SPECIES
OF SILVER CRUCIAN CARP

Zhou Li Fan Lianchun and Gui Jianfang*
(Institute of Hydrobiology, the Chinese Academy of Sciences, State, Key Laboratory for

Freshwater Ecology and Biotechnology, Wihan 430072)

Abstract The similarities and differences of amplified DNA fragments among the
multiple species of silver crucian carp, allogynogenetic silver crucian carp and red
common carp (Cyprinus carpio) were analysed through the RAPD technique optimized
in this system. Forty random primers of 10 nucleotide long sequence were used in the
RAPD analysis. Generally, there existed similar amplified products between the
multiple species and allogynogenetic silver crucian carp, whereas most of the products
were obviously different in red common carp. The similarity of the amplified DNA
bands between the multiple species and red common carp was 31.6%, and the
similarity between allogynogenetic  silver crucian carp and red common carp was
28.6%. Some amplified DNA bands were discovered to be shared by the multiple
species, allgynogenetic silver carp and red common carp, and some bands were
revealed to be shared between the multiple species and red common carp. Moreover,
a few of specific bands were found only in the multiple species. The results not only
provided new molecular evidences for incorporation of heterologous genetic materials
in the multiple species, but also demonstrated that heterologous genetic materials in

the multiple species were more than that in allogynogenetic silver crucian carp.

Key words allogynogenesis, multiple species, gynogenesis, RAPD, similarity
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