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RAPD analysis of genetic variation between the allotetraploid hybrid of
red crucian carp X common carp and their original parents

LI Jiarr zhong, LU Shuangqing, LIU Shao-jun, LIU Zheng-hua, ZHANG Xuarr jie, LIU Yun
( College o Life Science, Hunan Normal University, Changsha 410081, China)

Abstract: In this study, the random amplified polymorphic DNA(RAPD) technique was used to analyze the
genetic variation among the allotetraploid hybrid of red crucian carp ( Carassius auratus red var., ? ) X common
carp( Cyprinus capio L. 9, red crucian carp and common carp. One hundred 10-nucleotide long random
primers were used in the RAPD analysis. Of these primers, 60 primers produced well amplified and reproducible
band patterns. There were 6 to 20 bands ranging in size from about 200 to 3 500 bp in the amplified products of
a single primer. After excluding bands that were not clearly identifiable, a total of 1554 distinguishable fragments
were compiled for phylogenetic relationship analysis. The genetic similarity index of the amplified DNA bands
between the allotetraploid hybrid and their original maternal red crucian carp was 69. 41 %, and the genetic

similarity index of the amplified DNA bands between allotetraploid hybrid and their original paternal common carp
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was 64. 47 % . The similarity index of the amplified DNA bands between red crucian carp and common carp was
42.18 % . Moreover , 4 specific bands were found only in the allotetraploid hybrid, the norr parentage bands
ratio of the allotetraploid hybrid was 0. 72 % . The results not only provided the specific molecular markers of the
allotetraploid hybrid , but also demonstrated that the allotetraploid hybrid inherited a little more genetic materials
from their original maternal red crucian carp than their original paternal common carp.
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Tab.1 Selected primers and their sequence
(57_’3,) (57_’35) (5,_'37)
primer sequence primer sequernce primer sequence
S2 TGATCCCTGG S39 CAAACGTCGG S101 GGTCGGAGAA
S5 TGCGCCCTTC S47 TTGGCACGGG S102 TCGGACGTGA
S6 TGCTCTGCCC S48 GTGTGCCCCA S103 AGACGTCCAC
S7 GGTGACGCAG S51 AGCGCCATTG S104 GGAAGTCGGC
S8 GTCCACACGG S53 GGGGTGACGA S105 AGTCGTCCCC
S10 CTGCTGGGAC S CTTCCCCAAG S107 CIGCATCGTG
S12 CCTTGACGCA Sel TTCGAGCCAG S108 GAAACACCCC
S17 AGGGAACGAG S62 GTGAGGCGTC S109 TGTAGCT GGG
S18 CCACAGCAGT Se4 CCGCATCTAC S112 ACGCGCATGT
20 GGACCCTTAC S65 GATGACCGCC S113 CACGCCACAC
27 GAAACGGGTG S66 GAACGGACTC S114 ACCAGGTTGG
28 GTGACGTAGG S67 GTCCCGACGA S115 AATGGCGCAG
29 GGGTAACGCC S68 TGGACCGGTG S118 GAATCGGCCA
30 GTGATCGCAG S70 TGTCTGGGTG S120 GGGAGACATC
31 CAATCGCCGT S71 AAAGCTGCGG S121 ACGGATCCTG
32 TCGGCGATAG S73 AAGCCTCGTC S12 GAGGATCCCT
35 TTCCGAACCC S74 TGCGTGCTTG S123 CCTGATCACC
36 AGCCAGCGAA S75 GACGGATCAG S129 CCAAGCTTCC
37 GACCGCTTGT ST GTTGCCAGCC S130 GGAAGCTTGG
38 AGGTGACCGT S80 ACTTCGCCAC S134 TGCTGCAGGT
2.2
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2
Tab. 2 Genetic similarity index and genetic distances among allotetraploid, red crudan carp and wild common carp
sample allot etraploid red crucian carp common carp
allote traploid 563 0. 691 0. 6387
red crucian carp 0. 3059 483 0.4218
common_carp 0.3613 0. 5882 508
RAPD

Notes: figures above the diagonal represent the genetic simikrity index , below the diagonal represent the genetic distances and figures on the
diagonal represent total of RAPD bands of each fish

2.4 DNA

, , 0

4 , 0.72 % 1
S39 1 1 259 bp ) (4,111
S$391259 , S8 $28 S121 1 900~ 1 600 bp 4

1530bp
190 bp
1376bp
R3lbp
Stvib
1 S36 S37 S38 S39 3 RAPD
Fig. 1 RAPD patterns of allotetraploid, red crucian carp and
wild common carp produced by primers S36, S37, S38 and S39
3 DNA R , 123

Notes: the black arows showing the shared DNA bands among allotetrapbid( 1), red crucian camp( 2) and wild
common carp( 3), white arow show ing the specific DNA band of allotetraploid

[15]

(F) 4.67 % ter, Fi P, F2 Fs,  F;

Fi2

DNA , Fs [12,13,17,18]

[12]

© 1994-2011 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 RAPD 407
[ 19]
i 100, )
6l 0.5
RAPD
, 0. 4218, 0.5, ,
RAPD , ,
’ [ 18]
L18] RAPD ,
B [ 20J B B
2 4 2 2

(4N= 200) , )
1121 DNA

1]

3]

4]

5]

7

Willams J G, Kubelik A R, Livak K J, et al. DNA polymorphisms amplified by arbitrary primers are useful as genetic markers [ J]. Nucleic
Acids Res, 1990, 18: 6 531- 6 535.

Zhou L, Fan LC, Gui J F. RAPD analysis of incorporation of heterologous genetic materials in muliple species of silver crucian carp [ J]. Acta
Hydwobbl Sin, 198, 22(4): 301- 306. [ , s . [J].
1998, 22(4):301- 306. ]

Yao JH, LouY D. Preliminary report on the RAPD analysis of three populations of Carassius auratus gibdio[ J]. J Shanghai Fish Univ, 2000,

)

9(1): 11-14. [ s . RAPD [J]. , 2000, Y1) :11- 14.]
Xia DQ, Cao Y, Yang H, et al. The relationships between F, hybrids from tilapia and their parents and the use of their heterosis [ J]. J Fish
Sci China, 1999, 6(4): 29- 32. | , , , . F, LJ]-

, 1999, 6(4) : 29- 32.]
Wang W, He S P, Nakajima T. The RAPD analysis for cyprimid fish( Aphyooypris and Hengrammocypris ) [ J]. Acta Hydrobiol Sin, 2001, 25

(4): 358 360. [ s s . RAPD [J]. , 2001, 25(4) :358-
360. |
Long L Q, Zhao Z S, Tang B G, et al. Analysis of genetic varation in hybrids between Misgurnus anguillicandatus cross Paramisgurnus
dabryanus reciprocally by usng RAPD[ J]. Acta Hydrobiol Sin, 2000, 24(6): 659- 662. | s s s

RAPD [J]. , 2000, 24(6) : 659- 662.]

Teng CB, Sun X W, Shen] B, et al. RAPD analysis of gynogeneic crucian carp activated by heterologous sperm and their parents| J|. J Fish
China, 1999, 23(4): 420- 423. | R R .. RAPD [J].

, 1999, 23(4) :420- 423.]
Zhang S M, DengH, WangD Q, etal. Population structure and genetic diversity of silver carp and grass carp from population of Yangtze River
system revealed by RAPD[ J]. Acta Hydwbiol Sin,, 2001, 25(4): 324-.330. [ s s s



408 27

[J]. , 2001, 25(4) :324- 330. ]
[ 9] SunX W, LiangL Q. A genetic linkage map of common cap| J]. J Fish Sei China, 2000, 7(1): 1- 5. [ s
( MR , 2000, 7(1) :1-5.]

[10] Liang L Q, Sun X W, Yan X C. RAPD analysis of the genomic change in red common carp(K) [J]. J Fish Sci China, 198, 5(1): 6- 9.
[ s s . RAPD [JI. , 1998, 5(1): 6- 9.]

[11] ZouS M, LiSF, CaiW Q, et al. Establishing gynogenetic groupsof genetic improved Megalolrana amblycehala and its genetic analysis[ J] .
J Fih Chmna, 2001, 254): 311- 316. [ s s , . [J].

L 2001, 25(4):311- 316 |

[12] LiuSJ, Cao Y C, HeX X, et al. The formation of tetraploid hybrids of common carp with red cruciin carp and the evolutionary significance

of tetraplodization n vertebrate] J]. Engineering Science, 2001, 3(12): 33— 41. | s s s
[J]. , 2001, 3(12):33-41.]

[13] Shao JL, LiuY, Zhou G J, et al. The formation of tetraploid socks of red crucian carpX common carp hybrids as an effect of iterspecific
hybridization[ J]. Aquac, 2001, 192: 171- 186.

[14] Lynch M. The simikrity ndex and DNA fingerprinting] J]. Mol Biol Evo, 190, 7: 478- 4&.

[15]  Matuiyoshkazu. Cytobgical study of the hybrd incompatibility of Cyprinus camio L. and Carassius auwratus [J]. Japanese Joumal of
Ichthyology, 1956, 5(2- 3): 52- 57. | LI ETO R [J]. , 1956, 5(2- 3) :52
-57.]

[16] LiuY, Zhou G J. Cytological sudy on the gonadal development of F|: hybrid produced by crossing Carassius awatus L. (2 ) with Gyprinus
capio ( 8)[J]. ActaHydwobiol Sm, 1986, 10(2): 101- 107. [ s . (%) x (9

[J]. , 1986, 10(2) :101- 107.]

[17] LiJZ, Zhang X J, Liu SJ, et al. Studies on the gonadal development in allotetraploid hybrids Carassius auwratus L. (¢ ) with Gyprinus carpio

( 9[J]. ActaHydwobbl Sin, 2002, 26(2): 116- 122. [ R R .. [J].
, 2002, 26(2) : 116- 122.]
[18] LiJZ, Zhang X J, LiuS J, etal. Study on the morphological characteristics of the allotetraploid hybrids of Carassius auratus. L (% ) with
Gyprinus carpio (- 8)[J]. J Nat Sci Hunan Nomm Uni, 2001, 24(2): 64- 66. | s s s
(1. , 2001, 24(2): 64— 66. |
[19] Wang Z X, Zhang J X, Jin G Q. Study on the incompatibility of fish hybridization[ J]. Acta Hydrobiol Sin, 1986, 10(2): 171- 179. [
s s . [J]. , 1986, 10(2): 171- 179.]
[20] YeY Z, WuQ J. The arifical tetraploid produced by crossing triploid common carp with red crucian camp[J]. Progress in Natural Science,
1999, 9(7): 658- 661. [ s . [J]. , 1999, 9(7): 658- 66l. ]
2004 »
( » ,
P
P
, 16 ,200 , , 30 ,
: CN 11- 1984/ S, 15.0 6 90.00
, :2- 772,
20 , : 100026
, : 0140101040003509,
: 010- 64194480, : 010- 64194709
Ermail: edit@ cav. net. cn




