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1.4 AFLP
AFLP Cross Checker version 

2.91 16  

1 1
0 0/1

TFPGA H
P Fst

Nei s Weir and Cockerham
 Fst Nei s 17

D UPGMA Unweighted Pair 

Group Method Using Arithmetic Average
Popgen1.32

I
1.5  
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11 Wang 15 EcoRI MseI

PCR Eppendorf PCR  

EcoRI/ MseI 
1 12

BioImaging Systems 
13

1 AFLP 12

Tab.1 Adaptor and primer sequences used in AFLP analysis

Primer Sequence 5 3

Adapters
EcoRI-adapter CTCGTAGACTGCGTACCCTGACGCATGGTTAA
Mse I adapter GACGATGAGTCCTGAGTACTCAGGACTCAT

Pre-amplification primer
EcoRI-A AGACTGCGTACCAATTCA
Mse I-C GATGAGTCCTGAGTAAC 

Selective amplification primer

EcoRI-AAG/MseI-CAC locus 1
AGACTGCGTACCAATTCAAG
GATGAGTCCTGAGTAACAC

EcoRI-ACA/MseI-CAG locus 2 AGACTGCGTACCAATTCACA
GATGAGTCCTGAGTAACAG

EcoRI-ACT/MseI-CTG locus 3 AGACTGCGTACCAATTCACT
GATGAGTCCTGAGTAACTG

EcoRI-AAG/MseI-CAT locus 4 AGACTGCGTACCAATTCAAG
GATGAGTCCTGAGTAACAT

EcoRI-ACA/MseI-CTC locus 5
AGACTGCGTACCAATTCACA
GATGAGTCCTGAGTAACTC

EcoRI-AAG/MseI-CAG locus 6
AGACTGCGTACCAATTCAAG
GATGAGTCCTGAGTAACAG

EcoRI-ACA/MseI-CAC locus 7
AGACTGCGTACCAATTCACA
GATGAGTCCTGAGTAACAC

EcoRI-ACG/MseI-CTC locus 8
AGACTGCGTACCAATTCACG
GATGAGTCCTGAGTAACTC

EcoRI-ACA/MseI-CTT locus 9
AGACTGCGTACCAATTCACA
GATGAGTCCTGAGTAACTT

EcoRI-ACG/MseI-CTT locus 10
AGACTGCGTACCAATTCACG
GATGAGTCCTGAGTAACTT
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2.2

1 E-AAG/M-CAT
3

4 3
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4
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0.984 3 4
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1 0.5
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3 12

2
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10 4

120 DNA 120
523 243
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75.47%
E-ACT/M-CTG
24.53%

2 DNA
Tab.2 Primer pairs used for AFLP and amplified bands observed from AFLP analysis of Ictalurus punctatus

Primer pair Number of loci Number of polymorphic loci 
%

Percentage of polymorphism P

E-AAG/M-CAC 51 27 52.94
E-ACA/M-CAG 50 15 30.00
E-ACT/M-CTG 53 13 24.53
E-AAG/M-CAT 53 40 75.47
E-ACA/M-CTC 56 25 44.64
E-AAG/M-CAG 52 22 42.31
E-ACA/M-CAC 51 20 39.22
E-ACG/M-CTC 54 33 61.11
E-ACA/M-CTT 53 29 54.72
E-ACG/M-CTT 50 19 38.00

 Average 52.3 24.3 46.46
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1 E-AAG/M-CAT AFLP

P1984 1984 P1997

1997 P8497 1984 1997 P2004 2004 .

Fig.1 Electrophoretic figure of Ictalurus punctatus using primer pair of E-AAG/M-CAT

Note Arrows show the allele frequencies discrimination fragments P1984 is the population in Fujian and Hubei province which was introduced in 

1984 P1997 is the population in Fujian and Liaoning province which was introduced in 1997 P8497 is the population in Hubei province which was 

the hybrid by crossbreeding between P1984 and P1997 P2004 is the population in Hunan which was introduced in 2004.

3 4    
Tab.3 Highly differential allele frequencies of discrimination fragments among 4 Ictalurus punctatus populations bold part

/Locus
 Population

P1984 P1997 P8497 P2004
1-36 0.100 0 0 0.533 3 0
3-3 0 0.100 0 0.166 7 0.566 7

3-20 0 0.133 3 0.200 0 0.666 7
4-7 0.566 7 0.066 7 0 0.133 3

4-16 0.533 3 0.100 0 0.133 3 0.166 7
4-29 0 0.133 3 0.100 0 0.466 7
4-45 0.133 3 0.166 7 0.666 7 0.233 3
4-46 0.133 3 0.166 7 0.666 7 0.233 3
5-14 0 0.066 7 0.466 7 0.200 0
7-15 0.666 7 0 0.133 3 0
8-21 0.133 3 0.100 0 0.566 7 0

P1984 1984 P1997 1997 P8497
1984 1997 P2004 2004 .

Note P1984 is the population in Fujian and Hubei province which was introduced in 1984 P1997 is the population in Fujian and Liaoning 
province which was introduced in 1997 P8497 is the population in Hubei province which was the hybrid by crossbreeding between P1984 and 
P1997 P2004 is the population in Hunan which was introduced in 2004.
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4 4
Tab.4 Parameters of genetic diversity for four Ictalurus punctatus populations based on AFLP data

 
Population

 
Number 

sampled N

/%
 Percentage of polymorphism P

Shannon
Shannon Information index I Mean heterozygosity H

P1984 30  28.93 0.1439 0.0781
P1997 30  38.90 0.2081 0.0949
P2004 30  31.02 0.1545 0.0803
P8497 30  41.66 0.2373 0.1137

P1984 1984 P1997 1997 P8497
1984 1997 P2004 2004 .

Note P1984 is the population in Fujian and Hubei province which was introduced in 1984 P1997 is the population in Fujian and Liaoning 
province which was introduced in 1997 P8497 is the population in Hubei province which was the hybrid by crossbreeding between P1984 and 
P1997 P2004 is the population in Hunan which was introduced in 2004.

5 Gst D / S  
Tab. 5 Coefficient of gene differentiation Gst above diagonal  and genetic distance D /genetic similarity S

below diagonal  among four  Ictalurus punctatus populations based on AFLP data

 Population P1984 P1997 P2004 P8497
P1984 0.1011 0.1192 0.1003
P1997 0.012 9/0.9872 0.0798 0.0842
P2004 0.015 8/0.9843 0.007 9/0.9922 0.0891
P8497 0.010 9/0.9893 0.011 3/0.9889 0.012 2/0.9879

P1984 1984 P1997 1997 P8497
1984 1997 P2004 2004 .

Note P1984 is the population in Fujian and Hubei province which was introduced in 1984 P1997 is the population in Fujian and Liaoning 
province which was introduced in 1997 P8497 is the population in Hubei province which was the hybrid by crossbreeding between P1984 and 
P1997 P2004 is the population in Hunan which was introduced in 2004.

2.4
UPGMA

2 P1997 P2004
P8497 P1984 1

 2 4

1000 % .

Fig. 2  Clustering of four cultured Ictalurus punctatus 

populations by UPGMA method based on Nei's genetic 

distance

Values in the scale represent genetic distance. Numbers on the nodes 

are bootstrapping values of 1000 replicates % .
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Genetic diversity of cultured channel catfish Ictalurus punctatus in China using 
AFLP markers

HE Chong-bo1 CHEN Shu-jun1 2 GAO Xiang-gang1 ZHOU Zun-chun1 LIU Wei-dong1 SONG Wen-tao1 2

1. Liaoning Ocean and Fisheries Science Research Institute Liaoning Key Laboratory of Marine Fishery Molecular Biology
Liaoning Open Laboratory of Applied Marine Biotechnology Dalian 116023 China 2. College of Life Science Liaoning Normal 
University Dalian 116029 China

Abstract Channel catfish Ictalurus punctatus  was successfully introduced to China as an imported aquaculture 
species from USA in 1984 and has become one of the most important freshwater aquaculture species in China. 
Amplified fragment length polymorphism AFLP  was used to assess genetic diversity of channel catfish 
populations cultured in China in the study. The four populations were the population P1984  from Fujian and 
Hubei province which was introduced in 1984 the population P1997  from Fujian and Liaoning provinces 
which was introduced in 1997 the population P2004  from Hunan province which was introduced in 2004
and the population P8497  from Hubei province which was the hybrid by crossbreeding between P1984 and 
P1997. Ten primer combinations were used and 523 fragments were detected. Among the 523 fragments 243 
bands 46.46%  were polymorphic. No specific bands were observed which could be used for identification of 
these populations but some bands had highly differential allele frequencies among populations which would have 
potential use for identification of populations. For the four populations P1984 P1997 P2004 and P8497 the 
percentage of polymorphic loci P  are 28.93% 38.90% 31.02% and 41.66% the mean heterozygosities H  
are 0.078 1 0.094 9 0.080 3 and 0.113 7 the Shannon information indices I  are 0.143 9 0.208 1 0.154 5 and 
0.237 3 respectively. The difference in genetic diversity among the four populations is not significant. The genetic 
differentiation index Fst  for all populations is 0.103 6. According to gene differentiation Gst genetic distance 
D genetic similarity S  and UPGMA analysis it is found that the relationship between P2004 and P1997 is 

the most close and the relationship between 2004 population and 1984 population is the most distant. The genetic 
diversity of channel catfish cultured in China is relatively lower than that in USA based on comparition with 
previous studies. Journal of Fishery Sciences of China 2008 15 5 722 728
Key words channel catfish Ictalurus punctatus AFLP genetic diversity polymorphism marker
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