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Tab. 1 Sample information and genetic diversity parameters in different populations of 7. fasciatus
Population N:ar:ln}z:;zsof I}:I;ll;lr:)bt;;gsf Mean pairwise difference Haplotype diversity Nucleotide diversity

HZB 5 5 2.01 £1.35 1.00 £0.126 0.0018 £0.0014

WD 5 5 4.64+£2.74 1.00 +£0.126 0.0041 £ 0.0028

RC 5 2 427+2.54 0.60+0.175 0.0037 + 0.0026

DY 5 2 0.60+ 0.56 0.60 +0.175 0.0005 + 0.0005

QHD 5 5 4.24+2.52 1.00 +0.126 0.0037 + 0.0026

DL 5 4 1.81+1.24 0.90 +0.161 0.0016 +0.0013

DD 5 5 2.41+1.56 1.00 +£0.126 0.0021 +0.0016
Ariake Sea 12 6 1.42+£0.93 0.85+0.074 0.0012+ 0.0009
Total 47 31 6.71 £3.22 0.97 +0.011 0.0059 £ 0.0031
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Tab. 2 Pairwise genetic distances within (diagonal) population, and genetic distance (below diagonal), fixation index (Fy) (above diagonal)

between populations of 7. fasciatus

Population HZB WD RC DY QHD DL DD Ariake Sea
HZB 0.0018 0.0044 0.0040 0.0016 0.0032 0.0019 0.0023 0.0100
WD 0.3412 0.0041 0.0058 0.0036 0.0055 0.0042 0.0044 0.0120
RC 0.3253 0.3299 0.0037 0.0035 0.0045 0.0037 0.0042 0.0120
DY 0.2783 0.3559 0.3984 0.0005 0.0026 0.0014 0.0018 0.0095
QHD 0.1389 0.2921 0.1722 0.1992 0.0037 0.0028 0.0032 0.0098
DL 0.1543 0.3344 0.2777 0.2511 0.0934 0.0016 0.0021 0.0098
DD 0.1371 0.2957 0.3116 0.2501 0.0736 0.1253 0.0021 0.0102
Ariake Sea 0.8631 0.8386 0.8291 0.8922 0.8008 0.8553 0.8658 0.0012
014851 NC_004404)
1000 , PAUP4.0 )
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Fig. 4 Median-networks showing genetic relationship among haplotypes of 7. fasciatus based on
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Fig. 5 Nucleotide mismatch distribution of 7. fasciatus in Chinese
lineage (Bars are the observed pairwise differences and solid line
represents the expected mismatch distributions under the sudden
R expansion model)
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Tab. 3 Neutral test, mismatch distribution of Nucleotide and test of goodness of fit of T" fasciatus populations in China

Neutral test Mismatch distribution of nucleotide Test of goodness
D P F P 7 (95%CI) 6o 0, SSD P Raggedness P
-1.728 0.029  -20.764  0.000  2.793(1.947—5.178) 0.773 99999 0.001 0.708 0.023 0.641
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POPULATION GENETIC STRUCTURE OF ROUGHSKIN SCULPIN
TRACHIDERMUS FASCIATUS BASED ON THE MITOCHONDRIAL
CYTh SEQUENCE

GAO Tian-Xiang', BI Xiao-Xiao', ZHAO Lin-Lin' and LI Chuang-Ju’

(1. Institute of Evolution & Marine Biodiversity, Ocean University of China, Qingdao 266003, China,
2. Yangtze River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Jingzhou 434000, China)

Abstract: Roughskin sculpin, Trachidermus fasciatus is a catadromous fish, and it is distributed along the coast of
Northwest Pacific. The fish population has been greatly decreased in recent years due to degradation of habitats, water
pollution and dam construction. In order to protect the fish population, it is necessary to study genetic structure of the
fish population, which is very important for fishery management and conservation. Forty seven individuals used in this
study were collected from 8 sampling locations in the coast of China and Japan, i.e., Hangzhou Bay (HZB), Wendeng
(WD), Rongcheng (RC), Dongying (DY), Qinhuangdao (QHD), Dalian (DL), Dandong (DD) and Ariake Sea. The mi-
tochondrial cytochrome b (Cytb) gene sequence of T. fasciatus was amplified by polymerase chain reaction (PCR)
technology and sequenced on an automatic sequencer with both forward and reverse primers. The sequences were ana-
lyzed by using some software, which included Dnastar, Arlequin3.1, Mega4.0, Modeltest3.7 and Paup4.0. The results
were as follows: the Cytb sequence of each specimen was 1141 bp and used for genetic diversity analysis. There was
neither insertion nor deletion found among 38 mutations of nucleotide acids and 31 haplotypes were found among 47
individuals from 8 sampling sites. All 8 populations were characterized by high haplotype diversity (0.60—1.00) and
low nucleotide diversity (0.0005—0.0041). The analysis result of molecular variance (AMOVA), median-networks and
NJ phylogenetic trees showed that there was large genetic differentiation between those two regions, while there was no
genetic variance among populations of the Chinese lineage. Net average genetic distance between two lineages was
0.82%. Applying divergence rate of Cyth gene sequence, the divergence of lineage China and Japan occurred about
410000 years ago. The mismatch distribution of pairwise nucleotide and the negatively selective neutrality test suggest
that a recent population expansion had occurred in Chinese lineages, and the time was estimated to be about 120000
years before present (during the late Pleistocene). Two distinct lineages found in IU fasciatus were probably related to
the Pleistocene coastal glaciations and the long geographical distance. Dispersal ability, coastal currents and the popula-

tion expansion may be responsible for the homegeneity among the Chinese populations.

Key words: Trachidermus fasciatus; Cytb gene; Complete sequence; Genetic structure; Population expansion



