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Abstract: Brachymystax lenok (Salmonidae) is an economically important fish species in China whose
population is currently declining due to overexploitation and environmental pollution. Recently it has been
listed as a threatened species in the China Red Data Book of Endangered Animals. To study the genetic
structure and phylogeographic pattern of its populations is important for addressing the systematics, evolu-
tion, and effective conservation of this species. Partial sequences of the mitochondrial control region (835 bp)
were obtained by PCR amplification of 71 individuals of Brachymystax lenok from seven populations in
China’s eastern river systems. A total of 43 (5.1%) nucleotides were variable, resulting in a total of 15 haplo-
types. Analysis of molecular variance indicated that a high proportion of the total genetic variance was attri-
butable to variations among regions (63.55%), whereas 24.17% and 12.28% occurred among populations
within regions and within populations, respectively. A molecular phylogenetic tree constructed using the
neighbor-joining (NJ) method suggested that the 15 haplotypes were assigned to three clades associated with
geographic regions. There were no shared haplotypes found among regions. The pattern of phylogenetic dis-
continuity, which is associated with spatial separation, is a result of both historical (long-term, zoogeographic
barriers to gene flow) and contemporary (limited dispersal and gene flow capabilities) factors. Based on these
results, we propose that each of the three evolutionarily distinct groups of lenok populations should be pro-
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tected from loss of biodiversity. It is highly recommended that management efforts should be focused on riv-
erine conservation, avoiding translocations from the populations of different regions.
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Fig. 1 Map showing Brachymystax lenok populations analyzed in this study
1
Table 1 Population codes, locality, sample size, and geographical coordinates of Brachymystax lenok
Population Locality Sample size Latitude Longitude
WN Woniuhe, Amur 10 50°05'N 127°51'E
SF Suifenhe, Amur 8 43°48'N 131°12"E
SH Songhua River, Amur 9 S0733'N 125°49'E
YL Yalu River, Changbai Mountains 12 42°00°N 127°22'E
™ Tumen River, Changbai Mountains 14 42°05N 129°00°E
YE Yellow River, old Yellow River 10 34%24N 108°14"E
L Tuligen River, old Yellow River 8 42°14N 116°42'E
1 Population codes are the same as in Fig. 1.
(squared Euclidean distance) 5
(AMOVA)(Excoffier et al., 1992)
ARLEQUIN 2.0(Schneider et 71 835 bp
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32.0, (A+T)  (64.1%) (C+G) : , ™
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Table 2 Distribution of the 15 haplotypes in Brachymystax lenok populations
Population
Haplotype WN SF SH YL ™ YE TL
WNI1 10 - - - - - -
SF1 - 8 - - - - -
SH1 - — 2 - - - -
SH2 - - 7 - - - -
YL1 - - - 6 - - -
YL2 - - - 6 - - -
™1 - - — - 5 - -
™2 - - - - 5 - -
™3 - - - - 3 - -
T™M4 - - - - 1 - -
YEI1 - - — - - 2 -
YE2 - - - - - 6 -
YE3 - - - - - 2 -
TL1 - - - - - - 6
TL2 - - - - - - 2
1 Population codes are the same as in Table 1.
3 (h) ()
Table 3 Haplotype diversity (h) and nucleotide diversity (TT ) of Brachymystax lenok populations
(h) ()
Population Haplotype diversity (h) Nucleotide diversity (1)
WN 0.000 0.0000
SF 0.000 0.0000
SH 0.389 0.0005
YL 0.545 0.0007
™ 0.747 0.0025
YE 0.622 0.0017
TL 0.429 0.0046
1 Population codes are the same as in Table 1.
4
Table 4 Analysis of molecular variance (AMOVA) for the Brachymystax |enok populations
P
Marker Source of variation Total variance (%)
DNA 63.55 <0.001
Control region Among regions
24.17 <0.001
Among populations within regions
12.28 <0.001

Within populations
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Fig. 2 Neighbor-joining tree of mtDNA D-loop haplotypes of Brachymystax lenok. Numbers at the nodes are bootstrap values
above 50%. Hucho taimen is used as an outgroup taxon.
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