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Table 1 Sixteen pairs of microsatellite maker sequence and annealing temperature
i BIIERI(53) RIRIEC 4 gy b
Locus Primer sequence(5'-3") Annealing =) e
temperature

BM496819 F: TGGGATTGAGCCGTCATCAG R:TGTGTGGTCTCCGCTTGAGG 57 197
BM438559 F:GGAATGATGTGTTGTAGCAGTG R:ATGCTGGAAAGTGTTGCGTG 57 206
BM496168  F:GCAGTTTGCGGGGGAACAGG R:CATTCCTTCTTATGGAGCTGT 56 208
BM438817 F: TGCATGTGTAATAACCCTGAGA R:GCACGGGATAATCAACGCTG 57 100
BM496532 F:ACCTTGTGCTACAGACCCAG R:AGTCAATCGCAGGGCACCCT 58 174
BM438814 F:AGATCCCAGTCCTGTGTTGG R:CGTGTTGATGAAGGCAAGACAC 58 193
BM438944  F:GAAAATGACTCAAGCAGGAG R:CTGTACGTCGCAGTGCTCAC 56 212
BM439046 F:GCCAAACGCTAACATGGCTG R:TGATTTGATACAGCGCGGTG 57 159
BM495325 F:CAGTATAGGGAAACCTGTTG R:TGCATGTGTGTGTGTGTGAC 56 177
IpCG0033 F:CTAGGTCTCGCCAATGTCGC R:ATAAAGTATGAAAACTGGCACCCC 53 150~213
IpCG0035 F:AACCACTAAGCCTAGCACGTTC R:AGTATGGGTACTGCAACAAAACAAG 53 298~342
IpCG0040 F:CAAGTAAGTTAATGCGAGATAGTC R:TTCTTTAGACGGTTGATGGTC 52 235~287
IpCG0041 F:GTTCAGTGACAGATTCATTTCATTC R:CTCCAGACTCCTTTTTTACTTCTTT 48 110~152
IpCG0043 F:CAGTAGGTCTGCTTGCAATCTGA R:TGTGATAGCATGATGGTAACCTGAG 48 133~207
IpCG0054 F:TTTAGATTCTACCTGACCTGTATTG R:ACTGAATGACTAAGGAGAAAACATC 48 300~336
IpCG0057 F:GCTAAAGAAAGGTAGACGACTG R:GAGGCTTTCTCACAATACATACG 52 114~142

DF:1IE 5% Forward primer; R: [ 5]4) Reverse primer.
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Table 2 The polymorphic information at 16 microsatellite loci of four Ictalurus punctatus populations

BEK Population

(o4

Locus EZ 2 cXi1 18 58 B 47 A Hi AR VGG I By 7 12, o
Polymorphic information Texas Local Mississippi Alabama

N. 11.000 0 9.000 0 16. 000 0 11.000 0

N. 8.069 0 4.314 9 11.267 6 6.736 8

BM496819 H. 0.876 1 0.768 2 0.911 3 0.851 6
H, 1. 000 0 1. 000 0 1.000 0O 0.975 0

PIC 0.863 6 0.734 7 0.904 4 0.834 8

N, 5.000 0 7.000 0 15.000 0 12.000 0

N. 1.488 4 1.387 8 4.938 3 2.358 1

BM438559 H. 0.852 5 0.279 4 0.797 5 0.575 9
H, 0.3750 0.282 1 0.475 0 0.575 0

PIC 0.312 6 0.2727 0.7825 0.561 3

N. 10. 000 0 13.000 0 10. 000 0 13.000 0

N 6.779 7 10.489 7 6.941 4 7.339 4

BM496168 H. 0.852 5 0.904 7 0.855 9 0.863 8
H, 0.975 0 1. 000 0 0.900 0 0.975 0

PIC 0.836 5 0.896 7 0.839 8 0.849 4

N, 10. 000 O 13.000 0 10. 000 O 10. 000 0

N. 7.048 5 9.993 1 8.377 0 7.090 9

BM438817 H. 0.858 1 0.899 9 0. 880 6 0.859 0
H, 1. 000 0 0.947 4 0.875 0 0.871 8

PIC 0.842 7 0.891 5 0.868 5 0.8437

N, 7.000 0 3.000 0 2.000 0 7.000 0

N. 5.070 0 2.666 0 2.000 0 5.128 2

BM496532 H. 0.802 8 0.624 9 0.500 0 0.805 0
H, 0.923 1 1.000 0O 1.000 0O 0.900 0

PIC 0.775 9 0.554 6 0.375 0 0.777 1

N. 8.000 0 6. 000 0 7.000 0 8.000 0

N. 4.790 4 4.039 8 3.665 5 2.749 1

BM438814 H. 0.791 3 0.752 5 0.727 2 0.636 2
H, 0.3750 0.461 5 0.3750 0.400 0

PIC 0.760 0 0.714 1 0.682 2 0.605 1
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%R 2 Continued from Table 2

BEK Population

I{ﬁj Z e e Al 5 7 LR T
Polymorphic information Texas Local Mississippi Alabama

N. 3.000 0 3.000 0 5.000 0 4,000 0

N. 1.134 3 1.053 0 1.499 5 1.427 9

BM438944 H. 0.118 4 0.050 3 0.333 1 0.299 7
H, 0.0750 0.051 3 0.3250 0.3250

PIC 0.113 8 0.049 6 0.298 7 0.272 9

N, 7.000 0 6.000 0 3.000 0 2.000 0

Ne. 1.729 3 2.645 2 2.011 3 1.995 0

BM439046 H. 0.421 7 0.622 0 0.502 8 0.498 8
H, 0.500 0 0.923 1 0.850 0 0.950 0

PIC 0.403 9 0.567 3 0.388 4 0.374 4

N. 6.000 0 6. 000 0 6.000 0 4,000 0

N. 3.368 4 3.414 1 2.2130 2.509 8

BM495325 H. 0.703 1 0.707 1 0.548 1 0.601 6
H, 0.425 0 0.384 6 0.425 0 0.475 0

PIC 0.664 2 0.673 3 0.510 4 0.538 9

N, 17.000 0 13.000 0 15.000 0 11.000 0

Ne. 10.526 3 8.617 6 9.142 9 8.602 2

1pCG0033 H. 0.905 0 0.884 0 0. 890 6 0.883 8
H, 0.875 0 0.743 6 0.850 0 0. 800 0

PIC 0.897 5 0.873 6 0.880 9 0.872 2

N. 10. 000 0 9. 000 0 11.000 0 9. 000 0

N. 4.826 5 5.929 8 5.992 5 4.893 0

IpCG0035 H. 0.792 8 0.831 4 0.833 1 0.795 6
H, 0.3750 0.615 4 0.450 0 0.3750

PIC 0.769 1 0.810 0 0.814 1 0.774 6

N, 14.000 0 10. 000 0 15.000 0 13.000 0

Ne. 5.882 4 5.930 2 5.765 8 6.037 7

IpCG0040 H. 0.830 0 0.831 4 0.826 6 0.834 4
H, 0.5250 0.526 3 0.500 0 0.500 0

PIC 0.813 2 0.812 2 0. 806 5 0.818 0

N. 13.000 0 12. 000 0 12.000 0 12.000 0

N. 9.439 5 8.090 4 8.184 1 7.692 3

IpCG0041 H. 0.894 1 0.876 4 0.877 8 0.870 0
H, 0.475 0 0.359 0 0.475 0 0.425 0

PIC 0.884 5 0.864 8 0.865 6 0.857 3

N, 14.000 0 15. 000 0 13.000 0 13.000 0

Ne. 7.5117 9.687 9 8.938 5 8.963 6

1pCG0043 H. 0.866 9 0.896 8 0.888 1 0.888 4
H, 0.750 0 0.820 5 0.750 0 0.9250

PIC 0.853 6 0.888 0 0.877 6 0.878 0

N. 18.000 0 18. 000 0 18.000 0 18. 000 0

N. 13.559 3 11.183 8 11.985 0 12.955 5

IpCG0054 H. 0.926 3 0.910 6 0.916 6 0.922 8
H, 0.900 0 0.846 2 0.800 0 0.850 0

PIC 0.921 6 0.903 8 0.910 9 0.917 5

N, 10. 000 0 12.000 0 11.000 0 11.000 0

Ne. 7.033 0 8.569 0 5.423 7 6.652 8

IpCG0057 H. 0.857 8 0.883 3 0.815 6 0.849 7
H, 0.900 0 0.974 4 0.7250 0.775 0

PIC 0.841 5 0.872 1 0.793 4 0.833 6

N. 10.187 5 9.687 5 10.562 5 9.875 0

N. 6.141 0 6.125 8 6.146 6 5.820 8

-1 {H Mean H. 0.739 1 0.7327 0.756 6 0.752 3
H, 0.653 0 0.683 5 0.673 4 0.693 5

PIC 0.613 5 0.711 2 0.724 3 0.725 6

DN AR RE Ne AR EERNEG Ho W25 1% He JWBIREE; PIC. ZEFE & . N Number of alleles; N, Ef-

fective alleles; H,,Observed heterozygosity; H.,Expected heterozygosity; PIC,Polymorphic information content.
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Table 3 Hardy-Weinberg departure value (D) and P value for four Ictalurus punctatus populations
37 55 5B Texas A AL Local VP L Missippi a7 B 2 Alabama
Locus P D P D P D P D
BM496819 0.000 O 0.141 4 0. 000 0 0.301 7 0. 000 0 0.097 3 0. 000 0 0.144 9
BM438559 1.000 0O —0.560 1 0. 360 4 0.009 7 0. 000 O —0.404 4 0.156 4 —0.001 6
BM496168 0. 000 O 0.143 7 0. 000 0 0.105 3 0. 000 0 0.0515 0.000 01 0.128 7
BM438817 0.000 O 0.165 5 0.812 1 0.052 8 0.003 5 —0.006 4 0.000 0 0.014 9
BM496532 0. 000 O 0.149 8 0. 000 0 0. 600 3 0. 000 0 1.000 0 0. 000 0 0.118 0
BM438814 0.000 0 —0.526 1 0.000 02 —0.386 7 0.000 0 —0.484 3 0. 000 0 —0.371 3
BM438944 0.123 9 —0.3665 1.000 0 0.019 9 0.506 5 —0.024 3 0.476 7 0.084 4
BM439046 1.000 0 0.1857 0. 000 0 0.484 1 0.000 0 0.690 5 0.000 0 0.904 6
BM495325 0. 000 O —0.3955 0. 000 0 —0.456 1 0. 000 0 —0.224 6 0. 000 0 —0.210 4
1pCG0033 0.094 8 —0.033 1 0.000 0 —0.158 8 0.112 8 —0.045 6 0.043 7 —0.094 8
IpCG0035 0. 000 O —0.527 0 0.000 0 —0.259 8 0. 000 O —0.459 8 0.000 0 —0.528 7
IpCG0040 0. 000 O —0.3675 0. 000 0 —0.367 0 0. 000 0 —0.3951 0.000 0 —0.400 8
IpCG0041 0. 000 O —0.468 7 0.000 0 —0.590 4 0. 000 O —0.458 9 0.000 0 —0.511 5
IpCG0043 0.034 0 —0.134 8 0. 000 0 —0.085 1 0. 000 0 —0.155 5 0.026 7 0.041 2
IpCG0054 0.054 7 —0.028 4 0.001 0 —0.070 7 0.055 5 —0.127 2 0.021 8 —0.078 9
IpCG0057 0.154 9 0.049 2 0. 000 0 0.103 1 0.055 9 —0.1111 0.000 8 —0.087 9
#4918 Mean —0.160 8 —0.043 6 —0.066 1 —0.053 1
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Table 4 Fixation index ( Fu) for

channel catfish from four populations

LN T B 4 A b N A T AR
Population Texas Local Mississippi ~ Alabama
T 5 5

Texas

AHAR Local — 0.034 2 — — —

&,Vﬁ?ﬁl[ﬁ 0.019 8 0.028 8 — —
Mississippi
] fi [ 5

e 2 0.0269  0.0230  0.0147 —
Alabama
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Table 5 Nei’s genetic distance (below diagonal) Alabama

and genetic identity (above diagonal) of channel catfish

Mississippi

0.10 0.02_ 0.00

RE 5 7 A 1 A HUEPEL MRS 0.08 0.06 0.04
Population Texas Local Mississippi ~ Alabama .
pres— B2 EFNei'sZHEHEBMEN
IG5 0.8698  0.7596  0.8376 " s 5
Texas ’ - ’ 4B X E B R UPGMA BRI E
AHAE Local  0.139 4 — 0.783 1 0.8677 Fig.2 A UPGMA dendrogram of 4 channel catfish
jﬁﬁ[t 0.275 0 0.244 5 — 0.842 6 populationgs based on Nei’s genetic distance
ississippi y
— e et AMOVA 43 #7 45 5 (3 6) & WT. BE 1K {2
0. 0. 14 0.
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Table 6 AMOVA analysis among Ictalurus punctatus populations
7 5 ke YR A Rl i T E Bl %
Source of variation d. f. Sum of squares  Variance components Percentage of variation
HEAKA] Among populations 3 82.984 0.264 58 Va 4,22%~
FER P Within population 314 1 883.321 Vb 6.006 76 95.78" "
JEAE 5 Total variation 317 1 966. 305 6.270 35

1) * % g 1023 WA UG 365 R o B i 3 (P<<0. 01D,
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3 i #
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% % means extreme significance (P<C0.01) after 1 023 permutation test.
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O3 A BT T DR IE W B 2% A T
D {E 0 B W] IE AL T2 & o R BPIRES . i3k 3 T
s 4 ASBEMALAE A B 03 7 s R B R 2 5 3 9 i
RAEBI LRI 2B T . 2500 i 17 2 A%
i 125 5 KX S (R, BT B R R B O 2 S Tk R
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Analysis of genetic diversity among four different channel

catfish populations by using microsatellite markers

CUI Lei XIE Cong-xin LI Yan-he YU Yong-yao
LIU Xiao-lian ZHANG Jie ZHOU Xiao-yun

College of Fisheries, Huazhong Agricultural University/
Key Laboratory of Agricultural Animal Genetics , Breeding and Reproduction
of Ministry of Education sWuhan 430070,China

Abstract Microsatellite markers were used to analyze genetic diversity of four channel catfish (Ic-
talurus punctatus) populations (Texas,Local, Alabama and Mississippi). The results showed that the al-
lele number of the four populations ranged from 2 to 18, the average effect alleles ranged from 5. 820 8 to
6. 146 6,the average observed heterozygosity (H,) ranged from 0. 653 0 to 0. 693 5,the average expected
heterozygosity (H,.) ranged from 0. 732 7 to 0. 756 6,and the average polymorphic information content
(PIC) ranged from 0. 613 5 to 0. 725 6. Most loci were significantly deviated from Hardy-Weinberg equi-
librium (P <C0. 05) and the genetic deviation index (D) were almost minus,suggesting loss of Heterozy-
gous in the 4 populations to some extent. Nei’s genetic distance and genetic identity showed that the ge-
netic distance between Texas and Mississippi population was the highest (0. 275 0) and the genetic iden-
tity was the lowest (0. 759 6),while the genetic distance between the population Texas and Local was
the lowest (0. 139 4) and the genetic identity was highest (0. 869 8). The AMOVA result showed that
4. 22% of genetic variation was from populations and 85. 86 % was from individuals. The UPGMA phylo-
genetic tree of the four populations was constructed based on Nei’s genetic distance. The result showed
that Mississippi population clustered into one group,the populations of Texas,l.ocal and Alabama clus-
tered into another group and the relationship between Texas and Local population was the closest. All
the results above showed that the four channel catfish populations had high levels of genetic diversity,
had the potential as breeding material and then can be used as breeding material.

Key words channel catfish; microsatellite; geographical population; genetic diversity; genetic dis-

tance

(THE%S .2 HT)



