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Abstract: The cultured populations of Siganus oramin have shown declining economic traits and reduced genetic diversity. To
conserve wild germplasm resources, we analyzed mitochondrial Cyt b gene sequences from 197 specimens collected from seven

geographic populations along China's southeastern coast (Beibu Gulf-Zhanjiang BB, Wenchang-Hainan WC, Shaba Bay-Yang-
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jiang SB, Dapeng Bay-Shenzhen DP, Daya Bay-Shenzhen DY, Dongshan Bay-Zhangzhou DS, and Sansha Bay-Ningde SS),

aiming to assess the genetic diversity status of wild populations.The Cyt b gene sequence was 1 141 base pairs in length, contai-

ning 140 variable sites and defining 81 haplotypes. The overall haplotype diversity was 0.921+0.014, and the nucleotide diversity

was 0.006 4+0.001 0. The genetic distance and differentiation indexes showed no significant genetic differentiation among the

seven populations, and both the neighbor-joining tree and haplotype network structure suggest little genetic differentiation.

AMOVA analysis reveals that most variation (99.83%) was found within populations. The results of the neutral test show that

the Fu's Fs value was significantly negative (—24.605, p<0.05) and the Bayesian skyline plot analysis reveals that the S. oramin

population underwent a demographic bottleneck followed by a rapid population expansion over a short evolutionary time span,

which suggests that S. oramin might have experienced a bottleneck effect and population expansion within a short period of

time, with the estimated expansion time being about 15.77 thousand years ago.

Keywords: Mitochondrial Cyt b gene; Siganus oramin; Genetic diversity; Population expansion
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Table 1 Genetic diversity parameters and neutral test in seven S. oramin populations

RV B MR MEEERE Repmabe | T9masD Fus ks
Population Number of samples ~ Haplotype =~ Haplotype diversity =~ Nucleotide diversity D » Fs »
YIRS DP 31 17 0.938+0.025 0.005 7+0.001 6 -1.858  0.018 -3.499  0.102
HYIRIET DY 27 16 0.920+0.035 0.004 1+0.000 6 -1.325  0.079 -5.628  0.015
FEVTYb4\ES SB 30 21 0.972+0.016 0.007 4+0.002 0 -1.513  0.047 -6.374  0.021
EMZR VS DS 28 19 0.881+0.060 0.005 2+0.001 9 -2.247  0.003 -7.380  0.003
TR &% 3CE WC 28 17 0.894+0.051 0.008 7£0.004 2 -2.289  0.001 -1.968  0.232
WIS BB 24 15 0.92440.037 0.010 9+0.004 7 -2.022  0.008 —-0.557  0.446
THE=YPT SS 29 17 0.909+0.038 0.003 2+0.000 5 -1.782  0.026 —8.369  0.000
A1 Total 197 81 0.921%0.014 0.006 4+0.001 0 -2.185 0.001  —24.605  0.000
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0.921 1 0.006 4, FRINH 15 BALAH R 22 FE P FIRAZ AT
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[RGB 25 R R, 7 AT )R AL BE 2 AT
0.003 59~0.009 59, H:H3C & RIS JLHBIE AR ]
()35 A PR B ez, RIS R AR [ a8 % R B 4470
T 0.02, ELEXRE (R 2). 7 HHBFAR] 5

L AFREL Fo (EATF —0.023 42~0.034 49, Ff HER
=B SV YIS RHRRIY F H2 5 854, Hil
HHARE 2 YR, R 7 D EBEHE T AR
Z IR LA B AL i, R I e B i T i
PRIE S A A S, R 7 S H BRI 1R A )
— BT F I 2581 (AMOVA), 45R IR,
BERIN 2> T8 S ik 99.83% (32 3), FIIAMIF
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Table 2 Genetic distance (Below diagonal) and F; value (Above diagonal) among seven S. oramin populations

ESVN RN KM MR LS TRYIK S T ALHL THE =V [{EPARZ/INES WSS
Population DP DS DY BB SS SB wC
EIIKMETS DP —0.001 40 0.010 18 —-0.014 22 0.024 34 —0.008 86 0.005 43
AR 17 DS 0.005 46 0.009 87 —0.002 06 0.000 00 0.016 99 —0.004 78
HHIKI S DY 0.004 94 0.004 70 0.010 71 —0.007 01 0.013 68 —0.002 88
WEVTALES BB 0.008 17 0.008 04 0.007 55 0.017 34 -0.010 58 —-0.022 92
2 it = b *
THE =YD SS 0.004 55 0.004 20 0.003 59 0.007 13 0.033 83 —0.001 82
FHYLYP L SB 0.006 48 0.006 42 0.005 81 0.009 04 0.005 47 —0.007 24
R 530 E WC 0.007 24 0.006 94 0.006 37 0.009 59 0.005 92 0.007 99
H: % p<0.05,
Note: *. p<0.05.
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Table3 AMOVA analysis for S. oramin based on Cyt b gene sequence
RIS 3 H HBE 7 LA TREI

Source of variation Degree of freedom Sum of squares Variance components Percentage of variation/%
REM[E] Among populations 6 22.79 0.006 20Va 0.17
TR Within populations 190 688.63 3.624 37Vb 99.83
&1 Total 196 711.42 13.81 100.00
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Fig.2 Neighbor-joining tree constructed from 81 Cyt b gene haplotypes of S. oramin
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Fig. 3 Haplotype network sequences of seven S. oramin populations based on mtDNA Cyt b gene

Note: Numbers between haplotypes represent the number of nucleotide variations between haplotypes.

INVEEMRERAF B (Simulated value) JBIT R REE K ZY 0.01 Ma FiAb T — X Fa e B 7K
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Table 4 Mismatch distribution parameters of S. oramin

3 18

A PR AEEXT 43R AR
Bk Nucleotide mismatch distribution Goodness-of-fit test
Population Yk WL BAH T (SSD) HURERE % ®)
T ) 01 SSD p R p
HIIKMETE DP 0.969 4.795 4141.789 0.012 74 0.560 0.028 32 0.230
YIRS DY 0.625 5.231 7 158.775 0.006 13 0.840 0.010 50 0.960
FHYLY L SB 2.795 3.556 26.797 0.008 03 0.440 0.009 42 0.830
MRS DS 35.306 0 5.097 0.009 07 0.720 0.018 20 0.860
R 530 E WC 0.750 2912 6 844.115 0.008 77 0.600 0.020 14 0.830
WY TALHS BB 8.066 0 7.979 0.023 87 0.660 0.031 10 0.650

THE=E SS 0.750 3.512 2 450.040 0.008 64 0.700 0.028 79 0.620
&1 Total 0.720 4.584 3599.395 0.004 24 0.760 0.009 46 0.850
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