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Application of RAPD technology to analyze the genetic
diversity of three breeds of red carp

SUN Jing-chim, LOU Yun-dong, YA® Ji-hua
( Fisheries College, SKU, Shenghai 200090, China)

Abstract: The three breeds of red cap in Jiangx Province, namely Cyprinus carpio var. wuyuanensis in Wuyuan
County, Cyprinus carpio var. xingguonensis in Xinguo County, and Cyprinus carpio var. wananensis in Wanan
County are important cultivation breeds in China. In this paper, randem amplified polymorphic DNA (RAPD) was
used for melecular biolegy analysis of genetic diversity among these three red carps for the first time. Forty random
primers were used for the analysis of nuclear DNA polymorphism of the thiee breeds of red carp in Jiangx Province
and wild carp. A clustering analysis was made based on RAPD results with UPGMA and NI methods in PHYLIP
software package (version 3.5) and the phylogenetic trees were censtructed. The results show that the intra-breed
genetic similarity of Cyprinus carpio var. wuyuanensis is the highest (0.809) and the heterezygesity is the lowest,
while the genetic similanty between Cyprinus cerpio var. xingguonensis and Cyprinus cerpio var. wananensis is the
highest (0.745 ), indictating their genetic relationship is cleser.
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1.1 #¥

MEAMKATL N M EARRERNYG, ARASRETILAEEG L fTRA8R i, IBaM Xy
LA T EAaMNEG FHRATLAEEE L EWEBILERNTR, SHE NRE BRARAS, BRE
DNA, # 17 RAPD 43 #7 .

1.2 H#¥

1.2.1 & DNA R

BRO.1gEXMUA, Y&, A S00uL %&b (315 pL ddH0,50uL 10% SDS, 1001, EDTA, 25uL
0.5mol/L Tris) , RIG MM AE 1988 K, 1 H &K E B 20mg/mL. T4 IRE], MAIFE K L, 37CHE 18he A
2 AR &, 152,13 000r/min, 350 20mm; R EHBIMA /2 GBS 172 6 BHNED : RIXEE
(24:1),3 57,13 000r/min & Smin; B L@ ASF KRG : 082 (24:1),RI,13 000/min &
0 Smin, B EWINA 2 EEFRE S0 2 8, -20Cdk. £ T, A TE(pH 8.0)200uL 5%,
kKN, RFT4CHA.
1.2.2 PCR¥1Y

R NATE H A& ASTEC 22 &) 4 = #9 PC-701PCR & #F4X & 2847 , & i 1R & 3 &R 47 : 10mmol/LL Tris-HCl
pH 9.0, 50mmol/L KCI,2.0mmol/L MgCl,,0.001% A B¢ ,0. Lemol /1. & dNTP,0.2 pmol/L 5| ¥ (FEXLT| )
221-240.5421 -440 MR LA TAM TBRBARBFAMRAT),25 ng £FH DNA,1UTag DNA R4
B (W 5 N €K Biostar 22 7)), R AKIR g 2501, §748 K44 :94C M 2min; /5 94CAEHE 305,36C
B 30s, 2CEE{# 1. 5Smin, 35 &5 ; 5 F 72°C T % # Sminc

P PEMTE 1.5 %M N BRI B D (X ER KB ARk, RIKE I 1 x TBE,, B JE 5V/cm , B ¥k
2.0h 5, BT E/MITREME 27,
1.2.3 M4

B 18] 538 (S H TR R A Sxy = 2Ney/(Nx + Ny) il B, N« M Ny 5 BRI E X, Y B3
R Nay J X, Y MARIR L Ed 8. BERAMAE I 3550 ( S )R R BEN BT A B9 P 4 (8] M40l HE 48
BHF HE, BER R B3R & USRS Sy o BEK, P MERBE; 9 @ M KBEHLA & Fr B4 TS
WHTHE, Gt U0 R G iR Tmy 18 &,
1.2.4 BESH

¥6 8 ¥ (distance methods )5 $7 R PHYLIP 3.5C KR 45K {442 97 #9“ UPGMA” # “N) "B ¥ 217 B K.
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2.1 RAPD ¥ 1841

fE Fitg FARI40 519 , 1P 2551 PP AR RYE , 25 9P MO EHHH 2~13 3R %
(R, VBABKERSTE300~3000 bp, 25 15| WFLFA 2 575 &, KD AR, FIBLL R ¥
E41 82 K& FF 4249 DNA ARIiCH05r 510 650.633.647 1645 1,62 &k 4 FheR M FT 314 ,5 K B AR A
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EEERE,EFAT FE NS S, B EMBHAR K 2 RHEKK, 25 73199, 221 M 225 FY°
HH) 4 FARME A DNA TEQURIEERERE (M 1), M1 RE,E319 2025 My By, Haae
£ 900bp £ A RIS BY , BP0 2% [ 41884 — 700 bp /£ 47 RIBFH T B, M E 4884 — 500bp /£ A HI%F
BB o FeEMXEOHEA RN, KE N 1 700bp; £ SR21 MY B, NEI8EA
— SRR, KENS 8 800bp £A(E2), XS MIERMAAFENSERYE AT ENESEX 457

88K 4> FARIC.
£1 2545|458 DNA BRI R RITIHUR
Tab.1 Seqrences of 25 pcimers and their amplified resnlts
GIE:) F 5 PIMEFR PMERFBH HHRER HREFHR
8221 TGACGCATCG 2~8 86 : 1 1
B CICCCIGCAA 5~10 128 6 0
224 CCCCICACGA 3-10 29 2 0
5225 TCCGAGAGGG 9-12 240 6 4
8229 TGTACCCGTC 4-8 88 1 0
S232 ACCCCCCACT 5~12 148 3 0
S233 ACCCCCIGAA 5~1l 136 4 0
®34 AGATCCCGCC 4-13 120 2 0
235 CACGTGCCGGT 5~12 146 2 0
8236 ACACCCCACA 5-10 17 1 0
237 CCGCCTIGYA 5~10 111 4 0
8238 TCGTGCAGIT 2~7 7 2 0
$401 TCG(GGCGIT 2-7 51 0 0
$402 ACAACGCCTC 5~13 146 2 0
$402 GGGGGATGAC 4-10 121 2 0
404 GGCCGITCTC 4-10 111 3 0
8405 GGGAACGTGT 2-~5 55 2 0
S407 CCCIGACTCA 6-11 131 4 0
S408 ‘ICTGTTCGCCC 5~8 1609 4 0
S413 GGTGGICAAG 2~6 68 1 0
sa14 AGGGICGTITC 3~7 70 1 0
s415 GACCTACCAC 3~9 9 3 0
416 GTAACCAGGC 4.7 % 2 0
416 CACCATCCGT 3~5 68 3 0
S420 AGGTCTTGGG 3.6 64 1 0
it 2575 62 5
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M:APNA/Hindlll + EcoRl; | ~4: S RELT 80,5 - 8. FF 8,9 .. 12, XETM®;13~ 16: FifLaI 98,
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The RAPD resuls of four beeeds of red carps preduced by primer $225

(Arrows showing pepulation-specific lands)
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B2 4 F8EASIY S22 ¥IRE) RAPD R (R m 7 4)
Fig.2 The RAP® resulss of four kinds of red carps priduced by primer $221
(Arew showing population-specific bands}
M:ADNA/HindfIl + EcoRI; 1~4 AL M .5 - 8- BF 8,0 - (2. ME 48,13~ 16: WL,

2.2 Bk RMBHAE AR R AL

ME2FTIF L4 Fhed b, IR LT8R A F2 EH@WBENIRHFRHHEOEHIEY
BIEFES R/ 0.809), FF82H X (0.839), %  Tab.2 lafer-and intrapopultion genetic Aimilarity index
(LT 289 18 14 BE & Kt K (0. 872); R T BE (el , 0f 4 breeds of carps
MEF RO NELEY A (0.745), 8 WAAK  E®  mese xEae Gouw
ROMSEENZ(0.713) XEARSFHEE  FR 0 T aes o
SHK(0.689). ““A"ZEKERARRK. waw - . ey
2.3 BESH fitmi - = - 0.808

' R R] UPGMA A0 NI PAR 5 ik AT B A4, 6 R 3 M E 4,
127 .
— B 0. 125 W 4 8y
— HEL 4 L2 XEEp
- freisien b 147 frtusrer
¢ 119 o 0150 Yhou
MR L 0.0l ke | Jo.ol
B3 UPGMA EEIH 4 MMM AZXRGRA P4 NYVERRS AR RZ KX R GRISHS
PE® S=1-1/F,FX 25519t H o FIRRLE ) S=1~1/F, F X 25 Mol 9t B e F IR HE)
Fig.3 The constructed phylogenic dendmgram of 4 hreeds Fig.4 The constructed phylogenic dendrugram of 4 breeds
of carp by UPGMA (Genetic distance S= 1 - 1/F, of carps by NJ(Genetic distance S=1-1/F,
F: Average value based on 25 primers) F : Average value based on 25 primers)

MU FRh 7 0], 0% R AT 60 5 3 AT 88 (] Y 4 6 R B E , AL Lr88 iR 2 .
3 g

3.1 RAPD# XK

RAPD R HAT R EE @ MY XF DNA TR B/DHMEBERMEFR A, AE 2R N0iEF
TABIHKIMAR. 1R RAPD AR E B ARIC  EZ ML RILER K RAPD AR 2 & B A R Bt
GEE. ERE XS BT, T B E X IZER 696 B AR, T A LA R A 8 (E
BTV, U DT MR B, 1 RAPD R M #, (1)X T RAPD W EH ., &% RAPD
FYEAIMHRRRE, MR RBNAE S W REH K E ANTP #9KE . Tag BH#S Mg H)
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W 7B 1] 5 B S 8 BRI U R 0 4b B Y %, 19T S0 RAPD ZERF R R . Rk,
AT RAD A RABHBRENERNE, BE N ERETHERSE RABET M, MR — N RENIREL
S8k, AHRHRAGRARERFEREE TARB %0 5 7 o 49 55 L S A 2R , 5
B EEMRT, S Wang SO MBI RSEM— 8. HITLIEH RAPD HAREMELRIXN SRS
RAEMER FRABATHMN, LEEHER TS M, EaEHFFRD, 3 RAPD HAR FXit MR
HFRE . Corley-Smith %3R3 1 57 JI 4 Y i €2 ¥ 3 4 #7 RAPD /Y BRI ) EB M2 T METh (T ¥4,
Bielawski % °)4 47 T RAPD P& & HHER , 33 RAPD BE K H# T TR, BRIIZELS
HELBRBOHR. QETF3IPmsEMMA %, BT RAPDHE M3 KB KRR
LREMAEFAR, BLEEZ S ABEER? HE KL, AT E; KA KA, RAME, AR
LG W B R EMBREYTHIT TR, %S RKH,EF RAPD #ITEMAERERR D, UM
TONEGRS BN E, A% RAPD (LA MEL HEE, EA KRR, ATRIIVHH R RS % T5RE
B8l k2 R S AR D2 FT IR B Y SRR, X I B SRR R B X R 1 Rt 6 A LR MR
MR AAREMRBRYE, A, ERNBFRGERZ I, T S221 - 240 M 8421 - 40 X KA 519,
3.2 MRANER

HATFF RAID ik xd 3 Meem B A R A MEMRELRHITHR,ERET, EARALE, X
B 41884 1 18] 938 FE AR U K (0.872) , BR BB AT 88 2 , AT {0 4T 0B (6 , R R 188 ¢ M 4T 88 1A [a) i) 2
SR/, R MR ARN LR, MEERIE, Kk, 3 TR R BARE K, 3 F
AR Ris AT — S RAEH R AR SR AR, EE—SM TAMANESE, B TEW
ZF I ER, RENE S & EAARRE X 2 85| &1 %% K, (7651 # 6 et , R R 240 x4 F 5 9 981
R34,
3.3 GFMEINESR

T G %], L UPGMA 1 NJ Bif 7 it 17 A AT R, BB a8 N E I ER X RRIE,
HORMROE, BS RHE, NESLER, IR WA IBIARBEE, R T ARERE
S, ENHE S AERMESIRE , FALRMNKRSSING, BE SR, MG ; ¢ E Ik
BE ATl K AR, 2 I A B ATeRm) & A BB M Ao S5 AT M E R AR E IR K, ZEBIY
REBEY FAKEA -, VL= AN ERE/DN, GRNE 2 T, XY= & ZE M et
BIARK, 18=#5 59000 A0 R 55 5124 0.713.0.689.0.702, BN (e E BB K, W2 H M b F
AW PRI T — & 1 BURTEH,
3.4 FHMNARESEEMET

ALR SR FT, FFAR6) AR AR A9 AP 86 (0. 839) , AR R it , R A A 1A 58 14 B
BHESL, MU, TR R MR, BN, X — S RTAFA W TR, —4
REFAMAE SNBSS, EFAARTZALBERNREHBRIG T —E, TR E T HhM
TR R4 , XX (0 T A 88 5 IR M (X 088 5 R 0B 15 MR M 2 b,
3.5 B8

G2 R A MR ER RN ASEONZN GRS ESHEEN, ANE, RE K, 74
FHYEAROT M8 SR RS, A B, BR, R 5 Tt — SRR, -

REHA RAPD AR X HBHMESE, EREERY¥BANER 2B S BHSHNT &,
RAPD HARME R FH—RE A TFARicHE AR, i FEARE BE AU RMDNABTRBNNELE
RIESHAFRRE, B DRI 4 THRESE FRE AEENEYHEHARPOBEEHO TR, B

(1) Wang Cheng-hui, i Si-fa, Zev Shu-ming. 2000. Genetic Diversity Study on Red Commen Catps in China by RAPD. The Third Warld Fisheries
Cangress Absdrac® Book ,377.
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