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Abstract
the 16S rRNA gene fragment of mitochondria from A. schlegelii to analyze the genetic diversity and genetic differentiation of 10 populations of
wild A. schlegelii from the coast of China. [ Result]The average content of bases A,C,G,T in 80 individuals in 10 groups was 31. 6% ,24.2%,
22.7% ,and 21. 5% ,respectively. A total of 9 haplotypes were defined, a total of 16 polymorphisms were found, and 9 haplotypes were ob-
tained. The genetic distance was 0. 000 0—0. 006 3, the average Hd of 10 A. schlegelii groups was 0. 393, and the average Pi was 0.003 19,
indicating that 10 groups exhibit lower Hd and lower Pi, of which the Xiamen group had the largest genetic diversity. This was related to the

[ Objective ] To compare 16S TRNA gene fragment of mitochondria from Acanthopagrus schlegelii. [ Method ] In this study, we used

geographical location and climate of Xiamen. Both the AMOVA module and the system evolution tree showed that the genetic differentiation be-
tween the A. schlegelit from 10 groups was not significant, indicating that the A. schlegelii from the North and South belonged to the same man-
agement unit, and the molecular neutral evolution test showed that the Zhoushan population was significantly deviated from the neutral evolu-

tion. [ Conclusion ] The study will provide evidence for the evolution and genetic diversity of A. schlegelii.
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Table 1 The sampling time,sites and number of 10 populations of A. schlegelii

RER M5 ZHE SRAF: H A
Populations Abbreviation Latitude and longitude Sampling date Number of samples//Fg
1§ 1 Haikou HK 110°20"79" E,20°07"75" N 2016-09-12 30
1t Beihai BH 109°13'58" E,21°53'59" N 2016-05-25 30
YT Zhanjiang 7] 110°46'55" E,21°53'15" N 2016-03-31 30
B Nan’ ao Island NAD 117°18'32" E,23°43'48" N 2015-12-07 30
FEIf Zhangpu zp 117°71'50" E,23°9026" N 2015-08-19 30
JE1] Xiamen XM 118°10'80" E,24°43'06" N 2016-09-04 30
i Fuding FD 120°45'72" E,27°18'87" N 2015-10-29 30
FF1l1 Zhoushan 75 122°36'89" E,30°07'02" N 2015-12-14 30
Ji It Weihai WH 122°21'56" E,37°54'27" N 2016-10-09 30
JHE Yantai YT 121°31'98" E,37°63'64" N 2016-10-20 30
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TR AR 16S rRNA FE[H Fr BUAZ B R )T 91 HEA T L X LA
SIMTIRFELL I 32 ] DNA SP 5. 10 BRAF53 BT 45 A 1 A%
% (number of haplotypes, h) . - 4] ¥ 7 2 25 7 4 ( average
number of nucleotide differences, k) 4% R 2 F 45 %1 ( nu-
cleotide diversity, Pi) %5 ; Il Arliquin 3. 5 245047 B3] )i
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2.1 FISHERBEEESHEME @i it5Y 16S rRNA X
U9 e B, 2% A A7 R 10 AR 80 AN H TG
Wl 2E5 . BEE4LM A C G T W38 f 53500 31. 6%
24.29% 22.7% 21. 5% ,A+T -850 53. 1%, G+C &
R 46.9% (% 2)
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Table 2 Base content of 16S rRNA gene fragment of mitochondria from A. schlegelii %
A Populations Abbﬁilion A C G T A+T G+C
b Beihai BH 33.5 21.5 22.7 22.3 55.8 4.2
A& 5 Fuding FD 31.4 24.9 22.4 21.3 52.7 47.3
3 171 Haikou HK 31.3 24.9 22.2 21.6 52.9 47.1
M Nan’ ao Island NAD 31.5 25.7 21.6 21.2 52.7 47.3
JE[] Xiamen XM 31.3 25.2 22.3 21.2 52.5 47.5
B Weihai WH 30.6 23.5 23.5 22.4 53.0 47.0
M4 Yantai YT 32.3 24.1 22.4 21.2 53.5 46.5
WIT. Zhanjiang 7] 31.6 22.3 24.8 21.3 52.9 47.1
TEH Zhangpu zp 31.3 24.8 22.3 21.6 52.9 47.1
JF111 Zhoushan 78 31.2 25.3 22.4 21.1 52.3 47.7
SP-44) Average 31.6 24.2 22.7 21.5 53.1 46.9

TE SRR 10 AHEA 80 A b ML 17 A8 S 1
(total number of mutations) , (5 439 AN Hr v S 3. 87%,
PO AR 1 AR A/ B AL 16 S22 285407 5 (poly-
morphic site) . 16 N1 AIHE 6 A8 A i (single-
ton variable site) DA M 10 /M 2445 B 7 5, ( parsimony informa-

tive site) , X SERAN 45 —HE ST 9 FREAATRL

80 A FRIBREH A R AZ AT R 22 57 KO 1. 401, R
ZREEARECN 0.003 19, 7 10 AIRBREAREA D LT 972
BATIRZE SRR, O 2. 143 B IR AR PR HE R e Kk,
0.004 88(%3),
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Table 3 Genetic diversity index of 16S rRNA gene fragment of mitochondria from 10 populations of A. schlegelii

A A Z \ THERR o
HIIN g XS A (R)  HEE(Hd) 2SR 2258 (k) > 0PIy
it e EERS E] L)
. g Sample Number of Haplotype Number of Average number . o
Populations Abbreviation R . . . Nucleotide diversity
number haplotypes diversity polymorphic loci  of nucleotide .
. . index
index differences
A Yantai YT 8 1 0. 000 0 0. 000 0.000 00
JIEF Weihai WH 8 3 0. 464 4 1. 000 0.002 28
F+111 Zhoushan VA 8 3 0. 464 1 0. 464 0.001 06
fidH Fuding FD 8 2 0.250 1 0.250 0.000 57
JE1] Xiamen XM 8 2 0.536 4 2.143 0.004 88
T3 Zhangpu zp 8 3 0. 464 2 0. 500 0.001 14
P4 {8 5% Nan’ ao Island NAD 8 1 0. 000 0 0. 000 0. 000 00
JEYT. Zhanjiang 7] 8 2 0.429 5 2.143 0.004 88
Jbifg Beihai BH 8 1 0. 000 0 0. 000 0. 000 00
7 1 Haikou HK 8 1 0. 000 0 0. 000 0.000 00
A1/ 14 Total/ Average 80 9 0.393 16 1. 401 0.003 19

2.2 BHKEBGEZERON R 10 DRHRE B EE AR, N 0.006 3(%4) .
#5749 0.000 0~0. 006 3, (i 3 #HF 1A 5 S5 1T 40 A 2 1] 11 1

R4 B 10 NEHEKEREEER (16S rRNA)
Table 4 Genetic distance among 10 populations of A. schlegelii(16S rRNA )

el me  mE w0 W B wed g wen g
Populations Yantai Weihai Zhoushan Fuding Xiamen Zhangpu  Nan’ao Island  Zhanjiang Beihai Haikou
M4 Yantai —

JBUIEF Weihai 0.001 1 —

FF1L Zhoushan 0.000 6 0.001 7 —

4 Fuding 0.000 3 0.001 4 0.000 7 —

JE17] Xiamen 0.004 7 0.005 9 0.006 3 0.006 0 —

73 Zhangpu 0.000 6 0.001 7 0.001 1 0.000 9 0.006 3 —

T8 5% Nan’ ao Island  0.002 1 0.001 1 0.001 6 0.000 3 0.005 7 0.000 6 —

VBT, Zhanjiang 0.004 6 0.003 8 0.003 2 0.002 9 0.004 4 0.005 2 0.002 6 —

i Beihai 0.000 1 0.001 1 0.000 6 0.004 3 0.005 7 0.000 6 0.000 0 0.002 6 —

7 11 Haikou 0.001 1 0.001 1 0.000 6 0.000 3 0.005 7 0.000 6 0.000 0 0.002 6 0.000 0 —

A Arliquin3. S BCPF5E TR B A 4 pairwise difference 3% S I, GHERE] Fy S TER, P IR T 0. 05, AMO-
HRRRA BRI MME R Foo Y Fo NOUER, 27 P VA Wl W], BB REA S 1L A8 5 5. 19% 3k A REIRT],
KT 0. 05, WIFEA ] A 8L 25 M L 04k 10 F BB 94. 81%k FIREIR I REIRIRI 195 f2 20 R8Ok 0. 051 91,P=
(B, 25 PAE/NT 0. 05, MREOR ) BLR 84 0. i 0.000 00, UM FBREETEIRIEA ) BLBO N 3 i st AL .

R5 B 10 NEERENEE DML RE(Fse ) & P {E(16S rRNA)
Table 5 Genetic differentiation coefficient and P value among 10 populations of A. schlegelii (16S rRNA )

FHALS kel kit Fl et it JELT) FERti ] R T JLits j3n|
Populations Yantai Weihai Zhoushan Fuding Xiamen Zhangpu  Nan’ao Island  Zhanjiang Beihai Haikou
JHE Yantai — 0.99099 0.48649 0.98799 0.99099  0.993 99 0.990 99 0.48649 0.99090  0.987 99
B Weihai 0.000 01 — 0.46847 0.99399 0.99099 0.987 99 0.990 90 0.486 00 0.99399  0.990 99
FF111 Zhoushan 0.07143  0.023 81 — 0.990 99  0.468 47  0.477 48 0. 468 47 0.25225 0.414 41 0. 468 47
fRdh Fuding 0.00020 0.000 00 0.088 44 — 0.993 99  0.990 99 0.432 43 0.98799 0.99099  0.890 99
J& 1] Xiamen 0.000 00 0.00000 0.07143 0.000 00 — 0.990 99 0.993 99 0.468 47 0.99099  0.987 99
VI Zhangpu 0.00000 0.00000 0.03571 0.00000 0.000 00 — 0.990 99 0.42342  0.99099  0.990 99
RIS Nan’ ao Island  0.000 00  0.000 00 0.07143  0.000 00 0.000 00 0.000 00 — 0.45946 0.98799  0.993 99
HLYT. Zhanjiang 0.14286 0.07143 0.11905 0.11429 0.14286 0.095 24 0. 142 86 — 0.450 45 0.432 43
1Lt} Beihai 0.00000 0.00002 0.07143 0.00000 0.00002 0.000 00 0. 000 00 0.142 85 — 0.990 99
0 Haikou 0.00001 0.00000 0.07143 0.00000 0.00000 0.00000 0.000 01 0.142 86  0.000 00 —

T T =M R (Fsr) , =500 P

Note : The lower triangular was the genetic differentiation coefficient,the upper triangular was P value
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Table 6 Tajima’s D Test and Fu’s Fs Test of 16S rRNA mutations of
10 populations of A. schlegelii

lﬁ;ﬂdi . Tajima’s D Tajima’s D P Fs Fs P
opulations
HHE Yantai 0. 000 00 1..000 00 0. 000 00 N. A.
B Weihai -1.534 70 0. 050 00 0.204 28  0.442 00
#3111 Zhoushan 0.611 17 0.83300 -1.12486 0.010 00
T 4% Fuding -1.054 82 0.236 00 -0.18197 0.217 00
JE ] Xiamen 0. 000 00 1. 000 00 0. 000 00 N. A.
1EH Zhangpu -1.310 09 0.10000 -0.998 99 0.061 00
BRI Nan’ ao Island 0. 000 00 1. 000 00 0. 000 00 N. A.
WEIT. Zhanjiang 0.41421  0.72200  1.65331 0.770 00
1t Beihai 0. 000 00 1. 000 00 0. 000 00 N.A.
i 7 Haikou 0. 000 00 1. 000 00 0. 000 00 N. A.
S-44] Mean -0.287 42 0.693 70 —0.044 82 N. A.
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Fig.1 NJ phylogenetic tree of 16S rRNA of A. schlegelii
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Table 4 ANOYV and heritabilities assess of height,breast diameter and volume among different families
AR S Sfe P o W Tree height
Sources of variation SS MS F P h /2 h?
F % [6] The family room 46 38.704 7 0.841 4 1.989 0.002 5 0. 497 0.128
Z Z2 N Within the family 94 39.773 3 0.423 1
ST Total 140 78.478 0
7 St M4% Chest diameter F1FH Volume
Sources of variation SS MS F P h fz h? SS MS F P
K Z[A] The family room 162.9427 3.5422 2.494 0.000 1 0.599 0.1900  0.005 4 0.000 1 3.384 0 0.000 1
% Z M Within the family 133.5000 1.4202 0.0033 0.0000
JEUFI Total 296.442 7 0.008 7
#=5 ERMEREEERHE S E Xk
Table 5 Genetic gain estimation of growth traits [1] PR RIS, SRt 8 4 M), ALt RER
e s iz 11, 1986:44-62.
. fisil At Tree  Chest [2] ZRIMEHSEE SPHIMRIFTBSF AN BRI, B AR
tems anance height  diameter SRIL BB ). ~RIbRl R, 1993 (4) :1-32.
CE Iy T—— - o0 Loy 3 RGBT RO AL ). ZR PR
ance g =R : : Ht,1998(4) 1 14-18.
[4] PHEGEA MoRE R [M] . dbat: R EMRL AL, 1990.
b . . 2 _ _ 3 5
184% ) %% Genetic variance oy =(M8,-MS,)/r 0-140 - 0.710 [5] FALCONER D S. Introduction to quantitative genetics [ M ]. New York:
> Longman Scientific & Technical ,1989.438.
H779% Phenotypic varianc 2 =glta; 0.560  2.130 & 11207
FIETE Phenoypic variance 0, =0 +o; [6] FALCONER D S, MACKAY TFC. S5t %22 S0 M. (42, 1%
5 1) Heritability h=(MS,-MS )/MS, 0.497 0.599 SRR, 2000.
[7] MATZIRIS D 1. Genetic variation and realized genetic gain from Aleppo
PEFEMILY Selection response R=i /0—/2 xh,' 0.320 0.750 pine tree improvement[ J]. Silvae genetica,200,49(1) :5-10.
_ [8] sz AT TR R ToM: A E Made B [T ] ARl R,
G235 Selection gain AG(%)=R/X 10.670  25.050 2008,35(1) :17-20.
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