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TE RFITE M B ER 8 8 (Gobiopterus lacustris) 1G22 REE, SHs A SE HF p5 te A 1 gk
ITREFANT, KM MISA AT BRI, L3R 25 452 Mg T EMRD, KPS 14 708 48
AL EE A, 6175 M2 WEEEE A, 3. 4. 5 6 WEER R HE BN 4223, 327, 15 F 4,
BEHLEHL S0 AN LR i Bt 5190, Ry 3 G e g 2 10 39 X, Horb, 11 ML AUERILHA
FIFEEMZE, 28 MLARIAZ . FIH 11 4BA 2 8V AL R Hris i 68 IR 52 75 Fe VL T =
WAL MM ARY X SR T ARG S 5 N T BRI EEAN T5 M T L 4 AR [ S A el 4 ANEF AR (R
(gL 2 RV BOBtAR 45, 11 MECERAL S RO AR 280, SAEFEE (N 2~ 15, P
SATFEN (6 +£3.9) A, HRMEAIEEE (ND. FEMMAEE (H) AEAEE (H) HHE
1.919 ~ 2.485. 0.343 ~ 0.465 1 0.381 ~ 0.483 Z[], “FHZHFEETE (PIC) Jy 0.348 ~ 0.465,
Hardy-Weinber “F-# /0T 2%, 4 NEEARIKE AL R AR S T4 . AR T EBA T 04T,
A 18 XS FEE (P<0.05) SHEWEZE (P<0.01) WEESCFH, BIESLREAE 0.107 ~0.216
Z 0], R 4 DRI AR T P UL E. S FHZESHT (AMOVA) BoR, WIRGHEENTR 5
PN PR = B 2N TIE (e N 1 8
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Abstract: To understand the genetic diversity of Gobiopterus lacustris in the Leizhou Peninsula,

transcriptomic sequencing of male and female gonads was performed. Using MISA software, 25 452
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microsatellite markers were identified from the transcriptome data. A total of 14 708 single-base repeat types
and 6 175 two-base repeat types were identified, while the numbers of three-, four-, five-, and six-base repeats
were 4 223, 327, 15 and 4, respectively. By randomly selecting 50 microsatellite loci to design primers, 39
pairs of clear and stable bands could be amplified. The genetic diversity and genetic structure of G lacustris
were analyzed by microsatellite markers. It was showed that 11 microsatellite loci were polymorphic with
different degrees of polymorphism, and the numbers of alleles ranged from 2 to 15, with an average number of
6 + 3.9 (Table 2). The 11 microsatellite loci were used to analyze the genetic diversity of four populations
including Zhanjiang Donghai Island population, Leizhou Jiulong Mountain population, Leizhou Fucheng
population and Lianjiang Gaogqiao population. The average number of effective alleles of the four G. lacustris
populations ranged from 1.919 to 2.485, and the observed heterozygosity and expected heterozygosity
distributed at ranges of 0.343 - 0.465 and 0.381 - 0.483, respectively (Table 2). The average polymorphic
information content (PIC) ranged from 0.348 to 0.465 (Table 2). Chi-square tests showed that most loci in the
4 G lacustris groups did not deviate from Hardy-Weinberg equilibrium (P < 0.05) (Table 3). Linkage
disequilibrium analysis was performed in each population and 18 pairs of loci were found to be significantly
or very significantly (P < 0.05 or P < 0.01) deviated from linkage equilibrium. The genetic differentiation of

the 4 populations reached above average level (0.107 - 0.216) (Table 5). Molecular variance analysis

(AMOVA) revealed that genetic variation was mainly derived within the population (Table 6).

Key words: Gobiopterus lacustris; Wild populations; Microsatellites; Genetic diversity

A EEUR 5T 1. (Gobiopterus lacustris)
J& T % £ H ( Perciformes ) U & 1 W H
(Gobioidei) HFFEFL (Gobiidae) #EUF T M
J&, BRI BUK N R 2, TRATFE R
K AETE, R T A S D ASYC AR B /K]
. H 2013 %5 2016 F, A5 (2014) Fgk
NI (2016) X~ ZR4E B M & T B LR
X HEAT f 28 TR YR A 2 28 R R 2 R T
I, M 2 5 2R G R R RT3 B U 9T
TN 1 B3 M rp 45 % T A YAV 68 0 2 £ 1) 43
Ao I N TE I 2 B 2T A MR X f 80T 43 2%
T 22 R VERIT 5 0 2 W AP S8 0 B £ D12 b IX PR AR
R JHIREE T 5T 0 R R E BT PR R —Hhid
SR, HARERELEHBGETIIRES, NHEE
FEAT L (GBERENSE 2018), HA A NIREL
WEFE SR 1o BRI B AR IX 2
THIRG S I B £ 1 S AR B b —, LR R
X5 H i 25, £DRMRAS W BB IR, X
WG U B £0 (1) AR A7 7= 26 By, TR 2 5 X U AV
8 1 1 Jie T 153 4% 22 FE A 7T . Wang %5(2017)

FBMESE (2017) FFH LA DNA CO 1 &[]
A1 D-Loop X % 85 1 2= &y 2 74 9 0] £y il Al
WR PRt AT AL AR T, 25 RARW], B
L NN SRt =T ke e v B R T AT A R
b

Ik B2 (microsatellites) 31y {&j B 5 5 ¢
%] (simple sequence repeat, SSR), ZH 1~6
AMZAE TR BT ) ER BRSP4 (Li et al.
2017), RARENL. ZEEFEE. 518
PESERE S (85 2013). il P AEARIE (SSR)
IR T BRI, AL AR TR
i, ZAMERRL TR bRid 5 R84 T Hh s B Fh
AL Z el . ARSI R EFRCT R ITiEE
PR H TR B SRR G 1,
KEETIERIN 9 . BORAR. BT R s AR
FRMPER .. BeEm. nTIRE R
FEMMIEGEER, I HRIET H A
ARG DR RE N R OCHE,  noN e SRR R I
TENL PEIRORER M S IR AT FHAE B R
22011, EF55 2019). FIFH AR R



1 FURE) G WINEE IR T G TR DNA FRid OTF AR BEIAOE 15 Z REE b7 ©69 -

i 2 ARC R 7 ik e Sh R 2 N
(EAEMEEE 20160, ASHFFUIE T-WIMG G AR jE £
W I P IR 2 S 2 B T R i & DNA ARl
FEor WA AT I PR £ R R AR B A% 2 FE 1

1 MRS

1.1 Ak

B AR W EE R PR A AT 2016 AE 5 HE
2017 4 10 A BIERET HM S 4 NLIRAR
WX, BPBRICTH MM kR X (N
21°36'24", E 109°47'8", BRVLEMFEEA). T
ZRIFEE (N 21°06'22", E 110°18'54", JHIT K
By BT IREIIE AT (N 21°09'007,
E 110°17'58", & M P4 44 AIE M T Jufe
Z0 B4 AR B X B Hh A i (N 20°39'517, E
110°17'13", TN B . REETITEAFE
A%,y [ S AR R A A

1.2 H¥

1.2 BFEWF WA GELR P a5 3
FIPERE, FIFH Trizol ¥EIRHUE RNA,
RNA [P 588 AREE, KHERER 3 /> RNA #F
h o A R A A% B AL R AR BURE R
BB F AT e 20 7 o 385 Trinity PHERK
67 I T P 2 S ZEL 0 BT 759 clean reads #3F
TP, Bt RUA . AEEHREIRER
Unigenes.

122 WMIBEFFINERESWET FIH
MISA #AETE2H 25 ) Unigenes /351 WP R 12
A A . A Primer 3.0 it & W IHFEF R E
B, A E S HORT 6 1) ik R
BAL AR T 5 10 =B TR A AT 514
Wit BIMKERRHIE 19 ~ 23 bp, § =4
Fr BER/NBRAIZE 100 ~ 250 bp, 38 kI PR
1E 55 ~ 65 Co GIMEALTM S MR VL
HIRAF AR

123 WMITEFYMKfE  FIH KR4 LR
HAERD A IRA R W3 A 5 R A
DNA 2B 7E& (DP324) $2EUREA LA 3 (K]

‘4 DNA. SZIGH 4 MEFAERARS 6 BAMNT
50 X 51 AT RIF, PCR G B4R 2R 10 ul,
L4 PCR Mix 5 ul, ERUHESIY) (5 pmol/L)
% 0.5 ul, DNA BH 0.5 ul (86 mg/L), TH %
BT KAMFE 10 ple PCR RMFEFH: 94 C
TAFE 3 min; 94 CAFPE 30s, Bk GREL
#1)30s, 72 CHEA 305, 30 MEH; 72 C
JE 2EH 5 min. PCR F=4TEIRE A 8% HE A 1%
RN B, YR A, SR
K/INEL 20 bp DNA Ladder Marker A5 [ AR #E
BEAT RIS, DL BLE M 20 A, TRk 2 s
PESIY, K5I E IR KR .
124 PCR FHE5HEBERN RITLEE
TAY TREERA A G R 51 4, T
BENF IR 4 DMERFEAR R 3G, BN EAR 32
A

PCR ¥4 84K &4 25 ul, B$E PCR Mix
12.5 ul, | F3#51%7 (5 umol/L) % 1.0 ul, DNA
BEAR 1.0 pl (86 mg/L), Jow 258 F /KA A
25 ple PCR RMNAEFFHY: 94 CHiAENE 3 min:
94 C 30s, iBK GRFEERIEIIMNE) 30s,
72 °C 30s, 30 /MEH; 72 CLEA 5 min.

TN AL BEHLEE 4 4> PCR 724 2%
B W Ut Foe EL RS I o P 14 HL 4% T AT I
PCR P*WIRFC B4 T A TRA R A A
17 STR A& (3730XL M4, ZEHE ABI
/NCIDR
1.2.5 WA A Genemapper FAFXTH
TEHE4T 4R (Pan 2010), ] GenAlEx 6.503
BEATBAL M (Peakall 2006), 5 A7 1K)
SN (N B RUEAL R (N
M AE (H) MHEBEAEE (HD.
Hardy-Weinberg “FHifa e [ e85 (Fip). &
FEABALREL (D BERIEBHMERE RS (D) F4or
T ZESH (AMOVA). i Botstein %5 (1980)
5 2 M5 B & & (polymorphism information
content, PIC) /5%, H PIC-CALC #AFit
HEANMU PR AN ZSEEESEHE. R
Micro-checker il TE XA 2 K (Oosterhout
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etal. 2004). Popgene32 HEATIEBIAFATFEI
£ MEGA 6.0.6 BfFHHET4BHEAE (neighbor-
joining method, NJI) FHIEAIALEL XS A3k

(average arithmetic using method group pair
unweighted, UPGMA) M 24 &K B (FF5
A 2013).

2 SR

2.1 HIWEIRAaRFHAP R EENHER
RHE

I8 Trinity P2 ECHEA e s T BT S 16
clean reads TR GHHE/GIRIT 232 899 %
transcripts . 7% 20 B 58 [E 5 3 K E CNGBdb-
CNSA (E3E5: CNP0000359). 43k
transcripts /7A@ — B ZITUR . A 5152

59 784 %% Unigenes. A ] MISA 3K 4%} Unigenes
AT, fE 17 808 /N4 R 1 3
25452 MR TR TERTA R AT, Sk
HEEMPERS, H 14708 4~ HUUE 2 B
RER, H 617514, 3. 4. 56 HEER
150500 4 223, 327, 15 Fl 4 4,
22 WEESIMIRMTRELS R

BEALIE B 50 ANk LA 5, fEfig 1
H A AR R 2T B0 39 4, Mo 11 MR
DU ASFIFERE 2 A5 1, H 4y 28 M7 AT 2L
o 1AM T RAL A RFIE AT LK 1.
2.3 SEALEERHONAE RE AL F 3

1AM PR ARICAE 4 AN EE R 5T B 1A
HERMEZE (R 2), SHRME] 71 AN
Blo &L LR R 2 ~ 15 4, P

1 11T E S RE

Table 1 Characteristics of 11 pairs of microsatellite primes

L HERM SIFEsl (57- 30 BKE (T FHRBKE (bp)

Loci Repeat motif Primer sequences Annealing temperature Size
GCAATCCATGTGACAAAGGCA

Glao1l (AT)o 58.0 177 ~ 191
AACCAACCAAAACGCACGAG
TTATGGTATGGCTGGCAGGC

Gla02 (AT)s 62.0 187 ~213
GCAGGACTCTGGCTCAGTTT
AGTCAAACGGGGATGGCTTT

Gla03 (TC)s 62.0 184 ~192
CTCCCCTCACCCCCTTTTTC
AAACACCCAGCACTCTCCAC

Glao4 (TG)s 63.0 116 ~ 122
GTAGTCCTCAGGTTCGGCAC
TGATCACAATGTTTTGCATCCA

Glaos (AT)s 58.0 167 ~ 183
TTCAGACCTTACCGTGCCAC
TGGGGGAATGTTGGGCAAAA

Gla0o6 (GA)s 55.0 232 ~240
GCAGCGGCCAACATAAAGAG
ACTTCTCACGCGCTTCATTC

Gla07 (TC), 58.0 129 ~ 139
ACAACATCGAAGAGTGTGAGGA
TGTCGAGTCCACGAACGTTT

Glaos (TC), 55.0 207 ~223
CACACTCACCCACAGTCAGT
CCTGGGTGAAAAACAGCTGC

Gla09 (TTC)s 63.0 175~ 187
TCTGTCCTCCTCCATCTGGG
AGTGCTTTATCAAGGGGCCC

Glalo (GCG)s 61.0 135 ~151
TGCCCTGTTGGTTGAACCTT
GTCCTCCACTTTCCCCACTG

Glall (ACC); 64.0 142 ~ 157

CAAAGCTCTCCCACTCCCAG
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Table 2 The genetic information of eleven microsatellites in four populations of Gobiopterus lacustris
Loci Number of allele of allele heterozygosity heterozygosity information content
Gla0l 8 3.122 0.633 0.680 0.623
Gla02 15 6.723 0.593 0.851 0.836
Gla03 5 2.004 0.398 0.501 0.438
Glao4 4 1.969 0.430 0.492 0.425
Glaos 6 1.193 0.148 0.162 0.159
Gla06 2 1.762 0.398 0.433 0.339
Glao7 2 1.024 0.023 0.023 0.023
Glao8 13 3.744 0.516 0.733 0.692
Gla09 5 1.707 0.386 0.414 0.379
Glal0 6 2.101 0.328 0.524 0.414
Glall 5 2.113 0.433 0.527 0.422
“F¥J{E Mean 6+£3.9 2.496 0.390 0.485 0.432

BRI ECN (6 £3.9) A, BAISHE
2. Glao7 A RIS LR % (N
I ST LRI (N S5 A%: Glao2 7E
NSk B R NPT R 8 A R
AT . 4 ANEEARIF 258 30 1 R TR
1.919 ~ 2.485 Z [a], BRVLEMFRF AR &, &I
R R AR (3R 3D,

24 WMMFEEERHHEREE

11 AN R FRAC UL J £ A 22 A
A FETE 0.023 ~ 0.633 F110.023 ~0.851 2 [A] (F
3), Gla0l £ sz & Bk, 1 Glao2
MRS A B K. 76 4 NREE, P20
FRG FEAHEE 28 & BEJa Bl 40 Al #E 0.343 ~
0.465 F10.381 ~ 0.483 2 [1], FH, F5 MBI

R3 AN WIMEEIT R ARMATE 1AL BR RS B

Table 3 The genetic information of eleven loci in four populations of Gobiopterus lacustris

ZHEREE

Piik R SALEERE A REEAEE I 2% BE WG R Polvmorohic I S - A P
Population L001 Number of  Effective number Observed Expected In fz?rlnallgon Hardy-Weinberg
P allele of allele heterozygosity  heterozygosity content equilibrium
LA Glaol 6 2.713 0.656 0.631 0.570 0.001"

Zhanjiang

Donghai Gla02 8 7.127 0.607 0.860 0.844 0.052

Island Glao3 2 1.983 0.469 0.496 0.373 0.759
Glao4 3 1.547 0.313 0.354 0.309 0.000

Glao5s 3 1.099 0.094 0.090 0.088 0.994

Glao6 2 1.992 0.375 0.498 0.374 0.162

Gla0o7 2 1.032 0.031 0.031 0.031 0.928

Glao8 2 1.753 0.375 0.430 0.337 0.472

Gla09 4 1.379 0.281 0.275 0.256 0.722

Glal0 3 1.449 0.313 0.310 0.271 0.973

Glall 2 1.992 0.419 0.498 0.374 0.380

“F{E Mean 3+£2.0 2.188 0.358 0.407 0.348
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BR3
PN s T N
o SN AR MR WG : I T AT U P17
GRS (DA . Polymorphic .
. ) Number of  Effective number Observed Expected . Hardy-Weinberg
Population Loci . . Information ey
allele of allele heterozygosity  heterozygosity content equilibrium
e P Al Glaol 4 2.599 0.500 0.615 0.544 0.345
Leizhou Glao2 9 6.364 0.613 0.843 0.824 0.000"
Jiulong
Mountain Gla03 3 1.511 0.344 0.338 0.304 0.859
Glao4 3 1.994 0.469 0.499 0.403 0.294
Glaos 2 1.032 0.031 0.031 0.031 0.928
Glao6 2 1.205 0.188 0.170 0.156 0.558
Glao7 1 1.000 0.000 0.000 - -
Glao8 4 1.979 0.594 0.495 0.431 0.884
Glaoy 4 1253 0.188 0.202 0.194 0.017"
Glal0 2 1.679 0.250 0.404 0.322 0.031°
Glall 5 2.462 0.594 0.594 0.512 0.761
FH5{H Mean 3+2.0 2.098 0.343 0.381 0.372
A M Bk Glaol 6 3.442 0.688 0.709 0.660 0.216
Leizhou Glao2 12 7211 0.750 0.861 0.847 0.000"
Fucheng N
Gla03 4 2.805 0.438 0.644 0.576 0.001
Glao4 2 1.600 0.500 0.375 0.305 0.059
Glao5 4 1.294 0.188 0.227 0.216 0.661
Glao6 2 1.969 0.688 0.492 0.371 0.025"
Gla0o7 1 1.000 0.000 0.000 - -
Glaos 6 2.040 0.375 0.510 0.460 0.365
Gla09 4 1.895 0.548 0.472 0.408 0.859
Glal0 4 2.075 0.438 0.518 0.414 0.703
Glall 3 2.002 0.500 0.500 0.390 0.687
FIME Mean  4+28 2.485 0.465 0.483 0.465
; AR Glao1l 5 2.905 0.688 0.656 0.604 0.939
Lianjiang Glao2 8 1.811 0.406 0.448 0.434 0.075
Gaoqiao
Gla03 4 1.485 0.344 0.327 0.309 0.822
Glao4 4 2.809 0.438 0.644 0.580 0.000"
Glao5s 4 1.388 0.281 0.279 0.268 0.818
Glao6 2 1.640 0.344 0.390 0.314 0.501
Gla0o7 2 1.064 0.063 0.061 0.058 0.855
Glaos 7 2.753 0.719 0.637 0.583 0.017"
Gla09 4 2.488 0.531 0.598 0.540 0.209
Glal0 5 1.524 0.313 0.344 0.317 0.982
Glall 3 1.247 0.219 0.198 0.183 0.923
“FHIME Mean 4+18 1.919 0.395 0.416 0.381
#9323 % Hardy-Weinberg “F#f (P<0.05) ; “-” JREM A
* denotes extremely significant deviations of Hardy-Weinberg (P < 0.05); “~” denotes singleton loci.

BEARRI I 2 & FE A S E Rk, GEMYPEREERN, 29N 0343 F
N 0.465 F10.483; F5 M U8 LU FEAA 00 0 24 0.381.
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25 ZEEESESTHEMER
FEARSZIGH 11 MU LA A, Glaos Al
Gla07 fipijEg TREZ A& (ZHEEEED
F 0.25), Gla0l. Gla02 fl Gla08 N ¥ £ %
fm (ZREESERT 0500, HARMKETH
FEEEMA (ZEREESENT 025 5 050
Z [8]) (£ 2). Micro-checker ¥ & ¥, Glad2
AL T AE T AR S AR ML e L R . Glao3
AL RSE B M B SRAEAAR LA K Gla04 A s 7E BV iy
WREEAR R A7 AE TR I R . R AT S E A
AR RS A EE O RS AT L A
2.6 Hardy-Weinberg P4 5 %A P54
2t Hardy-Weinberg “F# 11K /7 #6536, 7E 4
ANBER 11 A2 B R AL 5 K0 £
BUPATIRA (P> 0.05). VYL A S MBI =
TR 2 M7 24, 7 M L L AR
WHHAA 3 ML ARESFET (P>0.05) (83D,
TERFA TR AT E WA AT 04T, 18 X
AL EEREIEREE (P <005 8 P <
0.01) B IES P4 . 78 55 M P 3 e o HY B
%, 3 8 XTI T (Gla01/Glaos. Glaol/

Glao8.Glao1/Glal 1. Gla02/Gla05. Gla05/Gla08-
Gla0s5/Gla011. Gla08/Glal0. Gla08/Glall) ,
AL R SRR H B 4 5 3E BUA 7 i
(Gla01/Gla09. Gla02/Gla07. Gla05/Gla09 -
Gla07/Gla09)> , & M Jute LAl L i e A A4 AH
TR, B 3 XTIEBAEE GREMLURILEE
. Gla02/Gla05. Gla02/Glall. Gla05/Glall;
BRIL = MR . Glao2/Glaos. Gla02/Glalo.
Gla09/Glal0) .
2.7 FEARRLEAE 46T

FIH GenAlEx 6.503 #AFIFHARE] T 4 4
FERIE ) Nei BEEEES Dy FIEALFHLREL |
(R4, BRLEMATLARE S . MR
PRIA] AL PR B iR, BB R BN B
YL R AR PN L L B A [ )8 A% B 5 BN,
BUEAL R B R . 4 DMK L IR B
0.110 ~ 0.233 . HR & Nei 18t 1% 2 25 K F 4B 75 A1
UPGMA VEXT 4 NMREAREAT S04, BHLAR
Vg By R ER M PSRRI — 3, M MLk
LRI BRI S AR R R S — 3 (B 1, U5
FEED.

K4 BINEEIR R 4 NMEHETERD Nei BHEBER (MALUT) MBHEMUIRY (HAKUL
Table 4 The Nei’s genetic identity (above diagonal) and genetic distance (below diagonal)

among four populations of Gobiopterus lacustris

4K Population LA £

Zhanjiang Donghai Island  Leizhou Jiulong Mountain

YT ZE Zhanjiang Donghai Island -

FHINIL I Leizhou Jiulong Mountain 0.116
&P Leizhou Fucheng 0.116
BETLHMF Lianjiang Gaogiao 0.233

CRL VWALl EEALE2 BRI FHF
Leizhou Fucheng  Lianjiang Gaoqiao
0.891 0.891 0.792
- 0.856 0.896
0.155 - 0.792
0.110 0.233 -

VYT ARV 5 A Zhanjiang Donghai Island population

FE ML ILFEHA Leizhou Jiulong Mountain population

H M MR EE4 Leizhou Fucheng population

—
0.02

BEVLEMiHEA Lianjiang Gaogiao population

B 1 ET Nei BAEFE BRI 4 NBIMEGELR P2 5 A M ER AN B

Fig. 1 Neighbor-joining dendrogram of four Gobiopterus lacustris populations based on Nei's genetic distance

PR FONIBAEEE 25 . Bar is the genetic distance.
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FREERIBR AL ML REL (Fy) REAMRE A%
SRR, 7E 0 ~ 0.05 [i) 22 B iZAh Rt gL 4
LIRSS, 7E 0.05 ~ 0.15 [H M HEEL /1 b T

K, MIAE 0.15 ~ 0.25 8] 3R BIAN R 138 4%
IR, BRT0.25 M BRI 8 4L 401k
IR Ko AR SEZEE b A 8 I B £ 4 AN A= AR 1)
BES W RE (F [ENER 5, BRILEME A
SRR SRR EAL OB HAt A A
AL A A B T K. AMOVA 43
TR, 75%0EBE AL IR T BAR N, 25%H)
Ak HRFATR] (3R 6).

3 Wik

FEDR 28 R I LA A 1 A% 22 FE A =i (IR )
FTESH, WREERARBAEA RN — R
SR, AL RT3 A A I AU WL ist A% 25 463
R AL (REESE 2014). AR FHLT
RIGE . wMIUEIL. BN AR S 4
AT P 20 2% & BE RIS S5 JHER A B FE 3
i F/NK U & 5. (Pomatoschistus minutus)
(Yang et al. 2015) A IIEUR L (Aphia
minuta) (Ruggeri et al. 2013)., X A]GE5YF %
S OB AT DA AE TGRS A B R T 3 B
BT HRA K.

ZHREREE (PIC) RETE —iBifeir
WEEWIEEEENTER, f8R L IEA PR
TS RS EEAERE. Z2ANER
RO, TR MR AL A A L 2
K, PEAE L E B2 (H %55 2010,
HEFRE 201D, RAHE (H) 523EEY
& (PIC) #RRE S WLRF AR A /Mg AL A8 S f2 e
B R BR S Ul B AR AR ORI AR R
No BHFFRA 3 MU LB SN EZHEEEE
(PIC) KT 0.50, AmEZAME; 6 Minz
HMEEEE (PIC) /v T 025 M10.50 208, A
R 2 A R 2 M S 25 B & & (PIC)
NF 025, NIREZAME. 1T AMCELEN A
ZEEEEE (PIC) PN 043, 0 Wb
BB T f 4 Fp G BT s A% 2R . TR
WSy BwMIURLS RN MERA R m T 4 A
BN THZESEESE (PIC) HA A
0.348. 0.372. 0.465 1 0.381, 75 JH BHISEEK I
V35 PIC A f iRy, AHRIM) Ho 1 He tHJ2 4 AN
P rR IR IR, U B N B SR A Y d A A S L
HAth 3 MK, X5 Wang %5 (2017) FIA
D-Loop 1 CO 1 7Tl & UF p f 7E B PN - &
FR P A R A A I 4 SR A — 2

WAL R B T FH AN THAS [F R 2 ) 1 A% 4y

RS ANHIERIT R AR AR R AE L TEE

Table 5 Genetic differentiation indices in four populations of Gobiopterus lacustris

R Population

LR
Zhanjiang Donghai Island

FHI

Leizhou Jiulong Mountain

MR

Leizhou Fucheng

FHINSLELL Leizhou Jiulong Mountain 0.129
FH NP Leizhou Fucheng 0.107
BEIL=HF Lianjiang Gaogiao 0.216

0.148
0.121 0.190

F 6 4 ANHINGLELT 57 #ER ) AMOVA 2347

Table 6 Analysis on molecular variance (AMOVA) among four populations of Gobiopterus lacustris

AR SRR H R B 5y BRESE (%)
Source of variation Degree of freedom Sum of squares Variance components Percentage variation
HE4R1E Among populations 3 180.285 1.717 25
AN Within populations 124 638.540 5.150 75
#7t Total 127 818.825 6.867 100
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