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PCR : DNA  (20ng/pL)luL, PCR 18 138
buffer (0.2 umol/L dNTPs, 1.5 pmol/L MgCl,, 0.5 )
umol/L Tag DNA ) SuL, (0.5 umol/L) 1 7.67 3
pL, 3uL PCR 194 °C 5 (AR) (Ho)
min; 94 °C 30s, (56~62) 'C 30s,72°C 30s, (Hg) , (Fis) (D,
35 R 72°C 10min PCR 3
Qiagen (P>0.05)
13 (Ar) (Ho)
CREATE! (Hg) (P<0.05),
FSTAT2.9.4!"®)  GENEPOP3.4!""), Arle- (Fis)
quin3.l['8], Bottleneck!”! (P>0.05)
FSTAT2.9.4 Bottleneck TPM SMM 2
(Ho) (Hg) (Ar) ,
(Fis)  GENEPOP 6 TPM
- Arlequin (P<0.05), 2
(Fst) (
(AMOVA) POPULATIONS (http:// bio- 22
informatics.org/~tryphon/populations/) AMOVA
NJ Bottleneck ,
2 — — Two-phase Mutation 17.86%( 2)
(SMM) Stepwise Mutation (TPM) 22.21%,
GENALEX 6.1!2" (P>0.05),
1 ATERAERENERERSH
Tab.1 Genetic variation parametersin the four Esox lucius populations
genetic variation parameter
population A Ho He Fis Paren Pasy
Jili Lake 4.111 0.437 0.563 0.229 0.932 0.393
6 No.6 Lake 4.000 0.402 0.566 0.295 0.040 0.284
Ulungur Lake 4.226 0.462 0.594 0.226 0.324 0.865
Balaton Lake 5.845 0.513 0.712 0.283 0.000 0.003
C Ax ; Ho ; He ; Fis ; Poaewy  TPM P
Pasumy SMM P

Note: Ar means allelic richness; Ho means observed heterozygosity; He means expected heterozygosity; Fis means inbreeding coefficient;
Ps(rpmy means P value of bottleneck effect under two-phase mutation model; Pgsyvy means P value of bottleneck effect under stepwise muta-

tion model.
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Tab.2 Analysisof molecular variance for the four Esox lucius populations

1% P
group mode source of variation df percentage of variation fixation index P value
. 3 17.86 Fsr=0.1786 <0.001
among populations
. . among individuals 89 21.28 Fis=0.2591 <0.001
in term of population oy .
within populations
. 93 60.86 Fir=0.3914 <0.001
within individuals
. 1 22.21 Fer =0.2222 =0.260
between countries
among populations 3 4.53 Fsc =0.0583 <0.001
within countries
in term of country
among individuals 89 20.95 Fis =0.2860 <0.001
within populations
93 52.30 Fir =0.4770 <0.001

within individuals

R3 4N ERAERAEMNEEILERF(ETAMNRTREREBEHLA)
Tab.3 Pairwise Fsr values (below diagonal) and Nei's unbiased genetic distances (above diagonal) between the four Esox
lucius populations

6
group Jili Lake No.6 Lake Ulungur Lake Balaton Lake
Jili Lake 0.1291 0.0886 0.5176
6 No.6 Lake 0.0999%* 0.0736 0.5207
Ulungur Lake 0.0682%* 0.0426** 0.4900
Balaton Lake 0.2727%%* 0.2552%%* 0.2438%**

e (P<0.01).

Note: ** represents extremely significant genetic differentiation between populations (P<0.01).
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Fig. 2 Principal coordinate analysis (PCA) of the four Esox

lucius populations

Fig.3 Bayesian clustering analysis of the four Esox lucius populations
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Genetic variability analysis of Chinese and Hungarian northern pike
(Esox luciusL.) based on microsatellite markers

WANG Jun', WU Huixian', YANG Xinxin', MA Yuqing', QIAN Long?, LI Sifa', WANG Chenghui'

1. Key Laboratory of Aquatic Genetic Resources and Utilization, Ministry of Agriculture; Shanghai Ocean University,
Shanghai 201306, China;
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Abstract: Genetic variability of northern pike (Esox lucius L.) was investigated in three populations (Ulungur
Lake, Jili Lake and No.6 Lake) in Xingjiang, China and one population (Balaton Lake) in Hungary by using 18
microsatellite markers. The results indicated that the mean allele richness (Agr), mean observed heterozygosity (Ho)
and expected heterozygosity (Hg) of the Chinese populations were significantly lower than those of the Hungarian
population (P<0.05), whereas the mean inbreeding coefficient (Fs) of the Hungarian population was higher than
that of the Chinese populations. Significant bottleneck signal was detected from Hungarian population by using
SMM and TPM model (P<0.001). Analysis of molecular variance and pairwise Fgr values indicated that there was
distinct genetic difference between Chinese and Hungarian populations (P<0.01). The results of Neighbour-joining
tree, Principal Coordinate Analysis (PCA) further confirmed that there was obvious genetic difference between
Chinese and Hungarian populations. Furthermore, the results of Bayesian cluster analysis showed that northern
pikes in the No. 6 Lake would have been introduced from the Ulungur Lake rather than from the Jili Lake.
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