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Genetic analysis of Terapon jarbua in coastal waters of China by using
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Abstract: Terapon jarbua is a commercially important coastal water fish widely distributed across the Indo—West pacific
region. To assess the genetic diversity and population structure of this species in the coastal waters of China, sequence
variation in 962 base pairs of the mitochondrial DNA control region (CR) of 102 individuals from five populations were
analyzed. In total, 205 polymorphic sites defined 102 haplotypes. High levels of genetic diversity ( total nucleotide diversity
Pi was 0.022 £ 0.002, ranged from 0.014 in Pingtan to 0.028 in Boao) and no significant genetic differentiation ( F'st =
-0.014—0.041, P >0.005) were observed. The significantly negative value of Fu's Fs (=23.961, P <0.001) suggested a
T. jarbua population expansion of approximately 0.169—0.051 Ma BP in the coastal waters of China. The neighbor-joining
tree and haplotype network revealed the existence of three monophyletic matrilineal lineages, with an inter-lineage genetic
distance ( range: 0.024—0.031) considerably greater than that within lineages. Moreover, a remarkable genetic
differentiation was observed among lineages ( Fst = 0.508—0.698, P <0.001), the deduced divergence time among the

three lineages was 1.07—0.24 Ma BP, which might have been caused by the historical isolation of sea basins in the glacial
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period of Pleistocene epoch. However, no such geographic structure was found, as the three lineages were composed of
individuals from different localities. Lineage A comprised 85.3% of samples and showed a high level of genetic diversity
(‘total nucleotide diversity was 0.012 + 0.001, ranged from 0.010 + 0.001 in Hepu to 0.014 + 0.001 in Pingtan) . Pairwise
Fst ranged from —0.022—0.068 (P >0.005), and analysis of molecular variance showed only 1.97% variation among
populations, indicated that genetic differentiation in Lineage A was not significant. Values of neutrality tests ( Tajimas’D
and Fu's Fs) of Lineage A were significantly negative (P <0.001), and deduced population expansion time was
approximately 0.254—0.076 Ma BP. The fluctuating sea levels and temperature during the period of mid—late Pleistocene
might have caused divergence among these three lineages, and the secondary contact would have likely contributed to

genetic homogeneity among different localities, resulted in a significant lineage structure but no geographical differentiation.

Key Words; Terapon jarbua; mtDNA control region; genetic variation; population structure
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Fig. 1 Map of sample localities of Terapon jarbua and the
currents in winter ( modified from Sun Xiangping L4l
A :the coastal current of China; B:Nanhai warm current; C;Kuroshio
current; D:The Taiwan Strait warm current, TSWC; A ; 17 [E 7T 5 I
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H102) , B PRAEH ZREME: (haplotype diversity, Hd ) 4 1.000, % PRZHFEE (nucleotide diversity, Pi ) 4 0.022,
38,5 AHERIY Hd 3428 1.0005 Pi 24 0.014—0.028, T ULFR 1, 4 b BRAF A A RITREAAR (1] ~F- Y2358 % M 5 Y T 7
0.015—0.029 Z[] (£ 2) , BEARERIEMEREL(Fst) 7E-0.014—0.041 Z[8] (P >0.005) , # B JCHH 3%

8534k, Fe R Ag gm0
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Table 1 Sample sizes and genetic diversity of 7. jarbua

(< 31 Rr IR 2 A% g Lk
B Ht g R %aﬁiiﬁ o
Population Number Variable sites haplotype diversity, Hd diversity, Pi
F-¥ Pingtan, PT 16 64 16 1.000 = 0.022 0.014 + 0.001
RPN & Naozhou , NZ 22 108 22 1.000 + 0.014 0.024 + 0.004
1% Boao, BA 22 123 22 1.000 + 0.014 0.028 + 0.004
B Wushi, WS 25 96 25 1.000 + 0.011 0.021 + 0.003
A7l Hepu, HP 17 85 17 1.000 + 0.020 0.015 + 0.004
JMA Total 102 205 102 1.000 = 0.001 0.022 = 0.002

F2 HIEBMANIEMGEER (AL SEEEREER (WAL T) REEEZEEILRE(Fs, WAL L)

Table 2 Genetic distances within the populations ( along diagonal ) ,among the populations (below diagonal) and the genetic differentiation index

( F-statistics, Fst ) among the populations ( above diagonal) of T.jarbua

A Population SHE PT 4l °HP RPN NZ L8 WS 1% BA
L PT 0.015 0.040 0.061 0.033 0.041
£ HP 0.016 0.015 0.010 -0.004 0.036
K5 NZ 0.021 0.020 0.025 -0.014 0.005
LA WS 0.019 0.018 0.023 0.022 -0.001
% BA 0.023 0.023 0.027 0.025 0.029

w xS PIFIRGEH F B (P<0.05) 3 (P<0.01) ik i 3% (P<0.001)
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1, X Lineage A JEATEAL ZREVEJGBAE T IINT m2 mFamdmsxssims i 102 1 Met a0 Eh
(F4) STFIENFI(FS), 455 IR Lineage A Hfll Fig.2 NJ trees of 102 haplotypes of T.Jarbua based on mtDNA
BERI 75 52 1 475 5219 1.97% 938, Lineage A i 5 control region sequences
A HUSRREFA 2 0 0 38 5116 R A Fot 6 -0.021—0,068 /7 AT AT 00 hootsrap L5
ZME (P >0.005), MUV Lineage A H1 5 PNEEIA
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Table 3 Genetic differentiation index ( F-statistics, Fst) , net genetic distance (Da) and differentiation time between each Lineage

4 G A LRR s At
F—statistics, Fst Net genetic distance, Da Differentiation time
Lineage A Il Lineage B 0.698 *** 0.031 1.03—0.31 [ J7 4EHT
Lineage A il Lineage C 0.692*** 0.032 1.07—0.32 T JT4E Rl
Lineage B Fl Lineage C 0.508 *** 0.024 0.8—0.24 T JI4E R

%4 Lineage A B2 SHEMERBESNER
Table 4 Genetic diversity and genetic differentiation of the populations in Lineage A

L L 2% (Fixation index, Fst)

2 * A 95 22 AL A
lﬁiﬁlaliun nf&mfer Haplf;:e%izﬁif , Hd Nuclzflfﬁ di:ilri, Pi AR (gene flow, Nm )

PT NZ BA WS HP
S PT 16 1.000 + 0.022 0.014 + 0.001 — 6.853 -167.167 14.652 7.697
WY & NZ 17 1.000 + 0.020 0.011 = 0.002 0.068 — 13.068  -500.5 24.31
4% BA 17 1.000 + 0.020 0.013 + 0.001 -0.003  0.037 — 62 16.741
LA WS 21 1.000 + 0.015 0.012 + 0.001 0.033  -0.001  0.008 — —-83.833
A °HP 16 1.000 = 0.022 0.010 = 0.001 0.061 -0.021  0.029 -0.006 —
1T Total 87 1.000 + 0.002 0.012 + 0.001 — — — — —

XL T ML b R EL Fse, XL L AL HE Nm

2.2 v I AN R Y AR DD S Bh A
Lineage A AT TR IC IR 2 B — S5 A 52 & i H 1A — > B 18 Tolig f) Rl AU i 26 (1 4) |, Tajima’ D
Ml Fu's Fs K50 (2 6) ¥ 8 B E R TE (P <0.01) , & K I 35 25 AP e D sk B A A sk K4 & A 7
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Fig.3 Parsimony network of haplotypes of T.jarbua
P RS B — A AR Y, Vv 2 D SR BT (45 HT—H102) 5 A% L8R AR (BT ) FR RAL IR

25.4—7.6 JTAFHT (B -p BT i) o T Lineage B F1 Lineage C H FAUGE /DA AT KL LS, P 5 4% 1 R 55
BB SR B oA (1 4) o TP EBITIEE 5 AR I SRR H RR ST 181 2 20004, P VYR Fu's Fs i 35
FUH , Tajima’ D “HAE .3 7UH , B 2277 Fll (sum of squares of deviations, SSD) FIHLEE 5 %44 ( Raggedness index,
P EIE/NAAR R —IAEARFIZRAT R, Fu's Fs A3 BEAR AU 019 3k Hl i sk | IR 45 & o5 AL )
2518 AT LA IA Ay v [ v A S 5 3 BP9k I 24 16.9—5.06 T3 AR R (EIH-BR R ) .

% 5 Lineage A X FHEDH
Table 5 Results of the AMOVA showing various in Lineage A

AR SR i EISY B AR5 LA/ %
Source of variation Degrees of freedom, df Sum of squares Variance components Variation
Fi#HEE] Among populations 4 31.708 0.118 1.97
FEEN Within populations 82 481.717 5.875 98.03
A7t Total 86 513.425 5.993

®6 HELEMASHEENDIERE

Table 6 Neutrality tests and mismatch distribution of T. jarbua in coastal waters of China

Tajima's D K Fu's Fs K5
- N B s S Sk L
2 Lineage Tajima's D test Fu's Fs test ¥ ﬁ\KHqLIEﬂ '%quﬁ*ﬂ *ﬂ*m%'ﬁ
S8 T SSD Raggedness index
D P Fs P
R Lineage A -2.089 0.004 -24.331 0.001 14.640 0.004 0.003
JSA Total -1.621 0.019 -23.961 0.001 9.744 0.008 0.002

D HI Fs 45 R T AERC 5 T A5 B, P R i35 1
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e S0 T 20 SRR AR (] AR 3 A 0k 38 I R X R 3 R AR TR 1.07—0.24 @ 3 4R i ( RER-rH 5k
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