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Analysis of Genetic Diversity by Microsatellite Markers
in Northern Pike (Esox lucius)
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Abstract:To investigate the genetic diversity of Esox lucius in China 8 pairs of microsatellite primers were used
to analyze 4 geographical populations (185 reach of Eerqisi River 635 reach of Eerqisi River Wulungu Lake
and Jili Lake) of E. lucius The results show that the average number of allele is 6. 625 0 and the polymorphic
information content varies between 0. 603 6 and 0. 656 5 which can be used for the analysis of genetic diversity
and genetic structure effectively. The average expected heterozygosity values of four populations range from
0.712 6 t0o 0. 660 0 which indicates a higher level of genetic diversity in wild populations. The total inbreeding
coefficient of entire populations is 0.266 6 and the inbreeding phenomenon exists in a small number of
individuals indicating that there is a tendency toward inbreeding in E. lucius populations. The average
differentiation coefficient is 0. 062 2 the genetic variation among populations accounts for 6.22% of the total
variation the differentiation among populations is in a low degree and the values of gene flow among populations
range from 10.077 5 to 3.360 6 indicating a wide gene exchange among E. lucius populations.
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Fig.1 Sampling stations of Esox lucius
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Table 1 Primer sequence and annealing temperature for 8 microsatellite loci
(5'-37) )
Locus Primer sequence Annealing temperature SSR motif Allele size (bp)
F: TGACCGACATACCGTAAC
BBGY2 57 (TATC), TAC(CTAC), 279
R: GAGGGTGGATGAAGTGATA
F: TTCCTACGCTTCGTCACAG
BBGY3 55 (ACAG) ;AT(AGAT), 233
R: AGTAATCTGCTGCTTCTGC
F: AGGCATCCAGTCCGTATC
BBGY4 57 (CTAT), 225
R: AGGCAGGACAGACCATCA
F: ATTCCTCCATTTTGTTTGT
BBGYS 56 (TATC), 170
R: TCATTGCATTCTGTTTCAC
F: TGTCAGTGTGACTTGCTCC
BBGY6 59 (TG),, 180
R: GTATTGTCAGCATTTCAGCTC
F: TCATCAGAAACATGACTGCTTG
BBGY7 58 (TG) 150
R: GCACACGGCGATATTATCC
F: TGAAGTCATAGCCACCTGAC
BBGYS 55 (TG) |, 170
R: ATTGAAGCTGCTAATCATCG
F: CTCTATTCCTCTTTGTCTCCATC
BBGY9 57 (ATCT) 193
R: AGAGAGAGGGAGAGGGTGAG
10 wmol/L 0.2 nl DNA 0.8 ! R
1-3 P -3 3 2P'P; PP,
},Ll 2 5 U Taq DNA (0 2 }Ll) ddHZO i=1 i=1j=i+l
20 pl. PCR 94°C 4 min; i
29 94°C 30 s 30 s 72C n °
30 s; 72°C 5 min 4°C . PCR 2
1.5% 8%
100 V 14 h 2.1
50 bp DNA Ladder marker 0.1%
1.3 POPGEN 3.2 >
(observed alleles number Na) o
12
(effective alleles number Ne) . Barker
(allele frequency) «
(observed heterozygosity H, )~ 4
(expected heterozygosity H) - ° 8
(within population inbreeding coefficient F )« 4
(total inbreeding coefficient F ;) . 4 8 6.6250( 2)
(population differentiation coefficient
Fy) (gene flow) . Botstein '
Excel 2003 . BBGY2 4

(polymorphism information content PIC) PIC =

2
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Table 2 The information of genetic diversity in populations of the Esox lucius

Within population Population . .
. . Observed alleles  Effective alleles Observed Expected . . X o Total inbreeding
Microsatellite . . inbreeding differentiation .
number number heterozygosity heterozygosity . . coefficient
Locus (Na) (Vo) ) ) coefficient coefficient (Fi)
a e
0 i (Fis) (Fsr) IT
BBGY2 6 2.590 4 0.358 7 0.617 3 0.397 9 0.029 7 0.415 8
BBGY3 9 6.144 5 0.413 0 0.841 8 0.449 3 0.104 2 0.506 7
BBGY4 4 3.191 6 0.543 5 0.690 4 0.191 3 0.021 3 0.208 5
BBGYS 7 3.7819 0.576 1 0.739 6 0.169 1 0.057 5 0.216 8
BBGY6 7 4.157 2 0.391 3 0.763 6 0.391 4 0.153 4 0.484 8
BBGY7 5 2.5912 0.554 3 0.617 4 0.039 7 0.059 9 0.097 3
BBGY8 9 4.682 7 0.369 6 0.790 7 0.508 2 0.044 5 0.530 1
BBGY9 6 3.199 4 0.989 1 0.691 2 -0.448 9 0.007 0 -0.438 9
Mean 6.625 0 3.792 3 0.524 5 0.719 0 0.218 0 0.062 2 0.266 6

2 BBGY2 4
Fig.2 Amplification results of primer BBGY2 in four Esox lucius populations
M. 50 bp DNA ladder ;1 ~24. o M.50 bp DNA ladder marker; 1 -24. Esox lucius.

Botstein " o
: PIC >0.5 ;
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o 0.712 6 ~0.660 0 185

C 3).



*110° Chinese Journal of Zoology 45

3 4 8 (PIC) . (H,) (H,)
Table 3 Polymorphism infomlation content(PIC) observed heterozygosity (H,) and

expected heterozygosity (H;) of 8 microsatellite loci in four Esox lucius populations

185 635
Microsatellite 185 Population 635 Population Jili Lake population Wulungu Lake population
locus PIC Hy Hy PIC H, Hy PIC H, Hy pIC H, Hy
BBGY2 0.5474 0.2609 0.5961 0.5970 0.4348 0.6444 0.5636 0.5217 0.6493 0.4983 0.2174 0.5459
BBGY3 0.8163 0.5217 0.854 1 0.8019 0.5217 0.8425 0.6797 0.3913 0.7256 0.5608 0.2174 0.644 4
BBGY4 0.5864 0.4783 0.6464 0.6561 0.5652 0.7275 0.6452 0.6522 0.7082 0.6057 0.478 3 0.6657
BBGY5 0.718 1 0.7391 0.7758 0.6890 0.6957 0.7478 0.7363 0.4783 0.7903 0.4756 0.3913 0.5208
BBGY6 0.7979 0.5217 0.8406 0.6890 0.2609 0.5024 0.4206 0.1739 0.4638 0.7779 0.608 7 0.8222
BBGY7 0.4151 0.608 7 0.5179 0.4151 0.6087 0.5179 0.6653 0.5652 0.7295 0.5298 0.4348 0.5952
BBGY8 0.7328 0.4348 0.776 8 0.7462 0.3913 0.7952 0.6752 0.3478 0.7304 0.7163 0.3043 0.7700
BBGY9 0.6382 1.0000 0.6928 0.6485 1.0000 0.6995 0.6333 0.9565 0.683 1 0.6647 1.0000 0.7159
Mean 0.6565 0.5707 0.7126 0.6554 0.5598 0.6847 0.6274 0.5109 0.6850 0.6036 0.4565 0.660 0
2.2 1~1. F. F,
Wright ' F- ( F-statistica)
FiuFo Fig3
Fy
. 9-20 g
Wirght "/ Fg 0~ 0.218 0(
0.05 0.15~0.25 2) 0.266 6
0.25 .2 (2
Fo 0.007 0 ~ .
0.153 4 0.062 2
6.22% o Wright
: (N, <1)
o 4
10.077 5 ~
B RF, 3.360 6 ( 4)
4 ( ) Fy ( )
Table 4 Gene flow value (upper triangle) and F_ value (lower triangle) among different populations
185 635
Population 185 Population 635 Population Wulungu Lake population Jili Lake population
185 185 population 10.077 5 5.500 0 8.865 1
635 635 population 0.024 2 6.974 8 4.342 4
Wulungu Lake population 0.043 5 0.034 6 3.360 6
Jili Lake population 0.027 4 0.054 4 0.069 2
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