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Tab.1 Statisticsof genetic polymorphism parameters of SNP loci in populations of Fenneropenaeus chinensis

n=83767; X +SD

BEMR population

Hﬁém |:|

XDE{)”'JW\ nr H,

ZAMHER PIC

KHBRZ B P

Fc 2015
Fc 2016
Fc 2017
Fc 2019
YA A WP

0.1729+0.1610°
0.1795+0.1576¢
0.1892+0.1598°
0.1809+0.1624°
0.1716+0.1676°

0.186620.2314°
0.1890+0.2155¢
0.2084+0.2333"
0.1931+0.2297°
0.1861£0.2351°

0.1450+0.1217¢
0.1509+0.1189°
0.1586+0.1199"
0.1513+0.1230°
0.1428+0.1278¢

0.1737+0.1617¢
0.1799+0.1579¢
0.1896+0.1601°
0.1818+0.1632°
0.1732+0.1692°

T [FFVEE B AR NG R 2557 B35 (P<0.05), MR/ NS FRFORZER A RE.

Note: Data in the same column with different lowercase letters indicate significant differences (P<0.05), while the same letter means the difference is not

significant.

x2 HEIEREEEE S U RE(Fs)FIEEER(DR)
Tab.2 Genetic differentiation coefficient (Fsr) and genetic
distance (DR) in populations of Fenneropenaeus chinensis

pofi?;on Fc 2019 Fc 2017 Fc 2016 Fc 2015 ﬁﬁ\:ﬁﬁg
Fc 2019 - 0.0036  0.0105  0.0074  0.0263
Fc 2017  0.0036 - 0.0063  0.0032  0.0208
Fc 2016  0.0105  0.0062 - 0.0063  0.0236
Fc 2015  0.0074 0.0032  0.0062 - 0.0192
AR REA 0.0260  0.0206  0.0233  0.0190
WP
W N =R A A R EU(Fsr), b = A0 o BF A4 ) 38t 1%
2 (DR).

Note: The lower triangle is the genetic differentiation coefficient
(Fst) between groups, and the upper triangle is the genetic distance
between groups (DR).
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Fig. 1 Principal component analysis (PCA) of wild

population (WP) and breeding populations (Fc )
of Fenneropenaeus chinensis
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Tab.3 Change of allele frequency in breeding
populations (Fc_) and wild population (WP)
of Fenneropenaeus chinensis
S0 R R AR AL 1

change locis of allele frequency

LN
population  WUE LFHBLAMH R FRALAMH
number of locis with number of locis with
increased frequency reduced frequency
Fc_2015-WP 42091 40053
Fc_2016-WP 44646 38018
Fc_2017-WP 45912 36315
Fc_2019-WP 42287 39306

ST S R 32.12%, AR E T iR 5 E
AERFARE PRI BR AT S5 RN 4 s, B
6 DX IR RN £ €2 DX 35 AR 2 0 e A5 2] 1) 3% & R4
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Fig. 2 The Venn diagram of the increased allele frequency
between breeding populations (Fc ) and the wild population
(WP) of Fenneropenaeus chinensis
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Fig. 3 Venn diagram of decreasing allele frequency between

breeding populations (Fc_) and the wild population
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Fig. 4 Selective sweep analysis between breeding populations (Fc_) and the wild population
(WP) of Fenneropenaeus chinensis
a. Fc_2015/WP; b. Fc_2016/WP; c. Fc_2017/WP; d. Fc_2019/WP.
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Fig. 5 Venn diagram of differences SNP loci between

breeding populations (Fc_) and wild population (WP)
of Fenneropenaeus chinensis
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Fig. 6 Venn diagram of the increase of allele frequency in
neighboring generations of breeding populations (Fc )
of Fenneropenaeus chinensis
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Fig. 7 Venn diagram of the decreasing of allele frequency
in neighboring generations of breeding populations
(Fc_) of Fenneropenaeus chinensis
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Genetic diversity analysis and SNP loci screening of four generations
of Fenneropenaeus chinensis and one wild population
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Abstract: In this study, a total of 821 shrimps from four breeding population generations and a wild population of
Fenneropenaeus chinensis (2015, 2016, 2017, and 2019) were sequenced using 2b-RAD technology to analyze the
genetic diversity characteristics of artificial breeding and wild populations of F. chinensis, mining the selected
single nucleotide polymorphism (SNP) sites in the continuous artificial selection process. A total of 83767 SNP
sites were obtained by sequencing; F-statistics showed that the average coefficient of genetic differentiation (Fgsr)
between wild population and breeding populations was 0.022. The highest degree of genetic differentiation be-
tween the wild and breeding populations in 2019 was 0.0260; the lowest degree in 2015 was 0.0190. The Fgr be-
tween wild and breeding populations is less than 0.05, indicating weak genetic differentiation. The population
principal component analysis results showed that the genetic structure between wild and breeding populations did
not change significantly. The statistical results of genetic diversity showed that the average expected heterozygos-
ity (He) of the wild population and the breeding populations were 0.1716 and 0.1806, respectively; the average
observed heterozygosity (H,) values were 0.1861 and 0.1943; and the average polymorphism information contents
were 0.1428 and 0.1515. The mean values of nucleotide polymorphism (P;) were 0.1732 and 0.1813. Among them,
each genetic diversity index of the selected populations in 2017 and 2019 was significantly different compared to
the wild population (P<0.05). Selection and elimination analysis of different generations of breeding and wild
populations yielded 92, 103, 166, and 117 selected SNP loci; the number of common loci was 4. The number of
common sites with allele frequencies increasing generation by generation between adjacent generations of selec-
tive breeding populations was 7107, of which 3674 sites deviated significantly from the Hardy-Weinberg balance
(P<0.05). The allele frequency between adjacent generations of breeding populations decreased to 8501, of which
4101 loci significantly deviated from the Hardy-Weinberg equilibrium (P<0.05). Results indicate that the popula-
tion genetic diversity and genetic structure of F. chinensis have not changed significantly after artificial selection
and breeding, and a high genetic selection potential is maintained.
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