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Fig. 1

84> 5 #1 (A:UBC834; B:UBC842; C:UBCS848; D:UBCS854)ISSR #1845 R
ISSR amplification products of partial primers (A:UBC834; B:UBC842;

C:UBC848; D:UBC854) obtained from 5 color patterns of Oujiang color carp
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Table 1 ISSR primers, sequences and different bands after amplification
2 W % B B9 H(5'-3)) T U LA AU ISSR #4443 /5 Bands of ISSR amplification
Primers Sequences Total bands Polymorphic bands WR WW RSB WB RLB
810 (GA)sT 6 4 ) 3 4 2 4
811 (GA)sC 7 4 6 5 4 5 5
834 (AG)sYT 9 4 5 6 7 5 7
835 (AG)sYC 13 9 7 10 8 9 5
836 (AG)sYA 9 6 4 6 5 4 5
840 (GAYT 10 7 6 5 5 6 7
841 (GA)sYC 6 4 6 4 2 2 5
842 (GAsYG 6 3 4 3 4 5 4
844 (CTHRC 9 5 5 7 7 7 5
845 (CTHsRG 7 6 4 5 3 3 2
848 (CAsRG 8 ) 7 5 6 6 4
854 (TO)sRG 12 8 7 6 8 8 9
861 (ACC)s 9 7 6 5 5 7 4
868 (GAA)s 14 13 ) 6 5 6 )
41t Total 125 85 77 76 73 75 71

DWR.WW RSB,WB.RLB 73 3R 2L 8y £ RRAE AL FRAERLTR . TR,
WR,WW,RSB,WB and RLB represent the patterns of whole red, whole white, red color with small black spots.,

large black patches.red color with large black patches. The same as below.

white color with

x2 SWMEBRMIEENSEEHEMURELGS )
. . - . BMEWW
(s EA)MEMEES GD(MALZTH) A Wk WB
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Table 2  Genetic similarity (above diagonal) and genetic A WR
distances (below diagonal) matrix between the 4 RSB
AL RS
5 color patterns of Oujiang color car 4|
0 P yiang P KAERLB
e Color  WR WwW RSB wB RLB o5
WR  x % % % 0.688 0. 600 0. 664 0.632 ’ .
B BrE wWw
WW 0.312 % % % x 0,672 0.656  0.608 4'
BHEWB
RSB 0. 400 0.328 * XXX 0.728 0.712
LYW
WB 0.336 0.344 0.272 % % x % 0.616 _ BELWR
RLB  0.368  0.392  0.288  0.384  x x x x I 4c RSB
. e 't RLB
23 FAEGEEIHENELST e
HRAE A I €6 BB VTR M2 1169 N 3845 B 15 3 020 015 010 005 000

17 NJ Al UPGMA K500, 25 R WE 2. WA 2
Al LA H L NT fl UPGMA By A 45 B — 5,3 5 Ff
REREYT R BT LAy Ry 2 B B O AE R &2 RS
h— 3R RAER N 5 — K.

are the same as Table 2.
2
B EE B A NJ(A) 1 UPGMA(B)

WW., WB., WR, RSB, RLB [ % 2. WW,WB, WR,RSB,RLB

S5 M ENIHERE T Nei 19

Fig.2 Dendrogram of NJ (A) and UPGMA (B)

R

24 B EILEHE
14 &8, 4 UBC810. UBC835. UBC840.

cluster analysis based of Nei’s genetic distances

among the 5 color patterns of Oujiang color carp

UBC848.,UBC861 m UBC868 AL 1 £&c51 W wt & K% L3 3) (BRI &5l ¥ 5 b 500 BEd%
DK Bt AL 35 %) 5 b 4R 0 WL VTR SR 0 F (88 BT kR A 58 4 0 T G RO U], D R vk B Y AR B
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Table 3 Bands and printings of ISSR-PCR amplification of 5 Oujiang color carp
A An, UBC810 UBC835
Color A B C D E F A B C D E F G H 1 J K L M
WR 1 0 1 1 1 1 0 1 0 1 1 1 0 1 0 1 1 0 0
wWwW 1 0 1 1 0 0 1 0 1 1 1 1 1 1 0 1 1 1 0
RSB 0 0 1 1 1 1 0 0 1 1 0 1 1 1 0 0 1 1 1
WB 0 0 1 1 0 0 0 0 0 1 1 1 0 1 1 1 1 1 1
RLB 0 1 1 1 0 1 0 0 0 1 1 1 0 1 0 0 1 0 0
3N UBC840 UBC861
Color A B C D E F G H 1 J A B C D E F G H 1
WR 0 0 0 1 1 1 0 1 1 1 0 1 1 1 1 0 0 1 1
WwW 0 0 0 1 1 0 1 0 1 1 1 1 0 0 1 0 0 1 1
RSB 0 0 1 1 0 0 1 0 1 1 0 1 1 0 0 1 0 1 1
WB 1 1 0 1 0 0 1 0 1 1 0 1 1 1 1 0 1 1 1
RLB 0 1 1 1 1 1 0 0 1 1 0 1 1 0 0 1 0 0 1
A UBC848 UBC868
Color A B C D E F G H A B C D E F G H 1 J K L M N
WR 1 1 1 1 1 1 1 0 0 0 1 1 0 0 1 1 0 1 0 0 0 0
wWwW 1 1 1 1 0 1 0 0 0 1 0 0 0 0 1 0 0 1 1 0 1 1
RSB 0 0 1 1 1 1 1 1 1 0 0 0 1 0 0 0 0 1 1 0 1 0
WB 1 0 1 1 1 1 0 1 0 0 1 0 1 0 1 0 1 1 0 1 0 0
RLB 0 1 1 1 0 1 0 0 1 1 0 0 1 1 0 0 0 1 0 0 0 0
RLB

UBC8438, ,,

UBC848,,

UBC848,,,

WR,WW,RSB,WB,RLB: [ & 2 The same as Fig. 2.
B 3 EF ISSR 44T 5 Tk R R el i g E ik
Fig.3 DNA fingerprinting of 5 color patterns of Oujiang color carp based on ISSR data
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Application of ISSR marker in germplasm identification
of color patterns of Oujiang color carp

LU Yao-ping' HU Ze-hui? XIANG Song-ping'® HUANG Pei-pei’
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Abstract In this paper,the inter-simple sequence repeat (ISSR) technique were applied to analyze
the genetic diversity among 5 color patterns of Oujiang color carp,designated as whole red, whole white,
red color with small black spots,white color with large black patches,red color with large black patches.,
fourteen specific and stable primers were screened from 60 primers and a total of 125 loci were genera-
ted,of which 85 loci (68%) were polymorphic. The results indicated that effective number of alleles
(Ne) , expected heterozygosity (h) and Shannon’s information index (1) were 1. 479 3,0. 273 9 and
0. 401 0,respectively. Genetic similarity (GS) and genetic distances (GD) were calculated by using Nei’s
matching coefficient, the average GD among 5 color patterns of Oujiang color common carp is 0. 342 4.
When NJ and UPGMA cluster analysis were applied, Oujiang color carp were divided into two groups,
named whole white, white color with large black patches and whole red in one group,red color with small
black spots and red color with large black patches in the other group. Subsequently, the 3 polymorphic
bands amplified from the primer 848 were employed to construct the DNA fingerprints of the 5 color
patterns of Oujiang color carp. Among the constructed DNA fingerprints, each color pattern of Oujiang
color carp had its unique fingerprinting pattern and could be easily distinguished from each other. Taken
together, the results in this study show that the ISSR marker is a useful technique for identification of
Oujiang color carp,offering the more correct and quicker results.

Key words Cyprinus carpio var. color; ISSR marker; genetic diversity; germplasm identification;

fingerprint
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