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#1 FREHRIEEREESNPRIZE TS EREREE XD

Tab.1 Effective population size for each generation estimated by the autosomal SNP markers

SNP[a]ffi/kb  SNP spacing

100 200 500 1000 2000 5000 10 000
LR genetic distance  0.004 0.008 0.019 0.039 0.078 0.19 0.374
A generation 128 64 26 13 7 3 2
SNPAH#( number of SNPs 7 589 14 685 34286 64 381 116 923 211314 286 691
N, (mean+SD) 2869.25+1 155.94 1434.62+578.00 573.84x231.13 286.91+115.58 143.46+57.74 57.39+23.07 28.69+11.48
6000 A ffifufk  sex chromosome 3 it
§ O HHEIK autosome
%E 4500 | AR, RIFHEHMT SR RARY K, &
Kfsm| BTSSRI, UL AR REE R A
% ; ,_ . TR S AR AW R, A PR AR R K
g 1500 ) 2 ' T HARERER . HHE M X E )
5 | g TR A, AP PR 4 o s A ¢
e " " - A5 2 N 7O 42 0 R 10 R R T A R
g RPN AR M 2 5 7 B K o R A
generations WEFERIAG T, 230 7 S5 A RO R /N 2 AU

3 FBEHEHEHRGET128~F2HRX)
BYE AKX
Fig. 3 Effective population size of C. semilaevis in
historical generations (ancestor

generations from 128 to 2)

1K 20~461E .

R 41 A 12 18] AN (3] (8] BE 5307 97 45 3% B AN - 1y
BEAR—EER., fFiricmER /N, LDRE
P I, 1 BE A b ac 18] 5 34 O LD AR B 2 i 3 08 .
WA, QREFRH, RSN HIEHKEEER,

x2 ATEREFGEITHFBEHAREEKRN

Tab.2 Estimates of effective population size of C. semilaevis by different chromosomes

A% generations

PSRN

chromosome 128 64 26 13 7 3 2
1 5 838.483 2919.410 1167.720 583.800 291.952 116.778 58.391
2 2114.623 1056534 422.583 211.281 105.665 42.263 21.130
3 1968.275 984.166 393.615 196.779 98.405 39.361 19.682
4 4303.107 2151.578 860.414 430.339 215.146 86.059 43.030
5 2 588.190 1293.850 517.656 258.822 129.404 51.767 25.883
6 2447223 1224.058 489.715 244.780 122.386 48.962 24.481
7 2 138.462 1 068.990 427.474 213.766 106.867 42.751 21.379
8 3917.491 1958.167 783.355 391.725 195.852 78.341 39.170
9 2074.835 1037.932 415.060 207.540 103.781 41.511 20.755
10 3328.829 1 664.410 665.848 332.884 166.446 66.582 33.289
1 2485219 1242911 497.405 248.609 124.338 49.731 24.865
12 2513.340 1256.754 502.718 251365 125.668 50.272 25.134
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4 14 T, 4. W A SO AR b T 1001
aR2
o ph A% generations
chromosome 128 64 26 13 7 3 2

13 2741.621 1 370.449 548.172 274.071 137.051 54.820 27.408

14 4691.834 2346.305 938.398 469.258 234.614 93.850 46.926

15 2870.811 1434.950 573.820 286.916 143.467 57.380 28.693

16 2798.959 1400.340 560.097 280.017 140.013 56.014 28.005

17 2426.055 1212.762 485.047 242516 121.246 48.503 24248

18 2 145.696 1073.167 429.389 214.582 107.331 42.930 21.467

19 1 829.483 915.006 365.982 182.942 91.491 36.596 18.298

20 2162.551 1 080.635 432.421 216.119 108.108 43.240 21.620

Z 19 255.65 9 642.976 3 864.520 1930.672 963.903 385.633 192.952
#R3 BREHTERYEEBEN/THER
Tab.3 F distribution of different physical distances of each chromosome
Yt B SNP[a]#fi/kb  SNP spacing

chromosome 100 200 500 1000 2000 5000 10 000
1 0.032+0.091 0.029+0.092  0.029£0.085  0.027£0.078  0.026£0.072  0.020+0.054  0.017+0.045
2 0.035£0.114  0.040+0.111 0.031:0.085  0.031£0.082  0.027£0.072  0.024+0.064  0.020+0.052
3 0.033£0.096  0.042+0.110  0.031x0.087  0.032+0.089  0.027+0.078  0.022+0.064  0.018+0.050
4 0.04140.115  0.035+0.102  0.035+0.096  0.031£0.086  0.032+0.088  0.025+0.070  0.019+0.048
5 0.038£0.115  0.036£0.102  0.030£0.084  0.034+0.089  0.027+0.073  0.0230.061 0.018+0.051
6 0.033£0.095  0.037£0.108  0.033+0.096  0.027+0.071 0.030£0.083  0.024£0.064  0.021:£0.063
7 0.038£0.103  0.033£0.087  0.033£0.093  0.031+0.088  0.028+0.080  0.027+0.081 0.016+0.046
8 0.035£0.090  0.038£0.110  0.034£0.094  0.030£0.080  0.028+0.079  0.020:+0.052  0.017+0.043
9 0.03240.087  0.027£0.075  0.032+0.095  0.026+0.071 0.025+0.071 0.023+0.064  0.020+0.054
10 0.033+0.091 0.03540.097  0.032+0.090  0.03 £0.083 0.026+0.069  0.023£0.066  0.022+0.061
11 0.033£0.088  0.044+0.119  0.033£0.089  0.02940.079  0.025+0.073  0.023+0.065  0.019+0.051
12 0.045£0.130  0.033£0.089  0.029£0.078  0.029+0.083 0.027£0.079  0.025£0.070  0.0180.050
13 0.030£0.092  0.033£0.094  0.029£0.083  0.025+0.065  0.023£0.070  0.024+0.070  0.021+0.059
14 0.030£0.074  0.030+0.084  0.031:0.088  0.025+0.069  0.029+0.084  0.022+0.062  0.019+0.052
15 0.029£0.072  0.035£0.097  0.029£0.073  0.027+0.084  0.026£0.074  0.024+0.066  0.021+0.057
16 0.037+0.102  0.035+0.102  0.031£0.086  0.030£0.077  0.030+0.081 0.025£0.065  0.021=0.021
17 0.032+0.080  0.031£0.087  0.033+0.090  0.028+0.074  0.026+0.071 0.0240.062  0.018+0.046
18 0.0440.119  0.024£0.062  0.034£0.099  0.030+0.084  0.025+0.068  0.026+0.072  0.020+0.053
19 0.041£0.124  0.039+0.113  0.030£0.085  0.025+0.069  0.025+0.072  0.023£0.066  0.021+0.057
20 0.028£0.080  0.039+0.114  0.034:0.084  0.027+0.080  0.026£0.073  0.023+0.064  0.021+0.064
Z 0.002+0.001 0.01240.017  0.015£0.027  0.014£0.024  0.014+0.032  0.009+0.016  0.013+0.024
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Effective population size estimation of half-smooth tongue sole
(Cynoglossus semilaevis)
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Abstract: To understand the current population genetic structure of half-smooth tongue sole and explore the trend
and status of effective population size (N,) in half-smooth tongue sole, in this paper, 800 4-month-old half-smooth
tongue sole were identified by gender-specific genetic markers, and 297 genetic females were selected. Then
64 416 SNP markers were obtained by simplified genome sequencing method (2b-RAD). The genome-wide
linkage disequilibrium (LD) was used to obtain the linkage disequilibrium distribution on each chromosome. The
effective population size was calculated based on the different physical distances between the markers for each
historical generation. In order to analyze the genetic structure of the population of half-smooth tongue sole selected
by natural and artificial means, the sizes of 7 different chromosomal fragment lengths were detected. And the
results showed that the effective population size two generations ago was only about 29. The high-throughput 2b-
RAD sequencing method was first applied to the estimation of the effective population size of aquatic animals,
which provided a reference for the breeding work of other aquatic species. The effective population sizes decreased
when the historical generation was closer. It is important for half-smooth tongue sole breeding and conservation to
estimate the effective population size for current generation.

Key words: Cynoglossus semilaevis; simplified genome sequencing (2b-RAD); linkage disequilibrium; effective

population size
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