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WE: KA 1245 SBMIE ZAFext 7 5t 5 KR (Babylonia areolata)#-18 it F % TF~TFq %4 3 Xk
FRMRG AL S M S A A BRAT T 5473 ANBERE) 2 51284 F 471 0.730.0.717 = 0.708, 3
B5F 05, AN ERZM S AN, PHAFEARKA). ARFEEARKA). M EREE(H,). WP L
4 JE (H.)#= Shannon’s 12 &3 46 (1) %9 TALTE B 5 51 4 11.667~12.583. 6.334~6.915. 0.658~0.672. 0.737~
0.787 #= 1.837~2.003, ¥4k 2 kA Y, 22 FHF REFH(P>0.05). 5T HFEZ0MERI T, BREH
BAEERREE TR 0.95%; BEKRE 6 AR S (FIAT 0.00569~0.01324, 4 FAKE 5 1KF
(F¢<0.05). 445 F2 STRUCTURE 5474 R R 7, 3 MR ZI B ARMIeh EAE T F Ak b a4,
ALBREREY, 245 EROALTRT, 7HANRLETHERRFERZOEE L HHKT,
AT FARAE K FBAK, BELEMSETEE, MEARGORELRTAS.

KA 7 52 K IR (Babylonia areolata); % FH BEAR; MIE BT, miE ZAEM, LN
HPESES: S9174 CHRARIZED: A X EHE: 1000-3096(2022)10-0085-09

DOI: 10.11759/hykx20211007003

T BEAR RIZ (Babylonia areolata)fG FRAEIR, &/
TG THGH . A g 381 R £ T Y 0 T AV i A 2%
s, FEE R . TR )T A
G R B IX > O B 2 XU AR AN A K
JETR, PWBTEESE, ARG Rm, B & AR
EPA Fl DHAM, W21 H 108 % . HEl, IR A
W2y v [ R A 0 DR SR A0 Bt I
TR () PR K, R A R AR RN 22 R
AR R B 2%, Pt Pk 25 DL RO R AF IR A8 H 2R
L L, B E AR PSRy
BEAR KR B IR0 s A B+ R X

WEBME N —MEE TR O, ARk
EF M EARERT, AT RE SRS, oA
BV IR, 5 H bR R A OC A 2 R 2 i 1) T4l
PE B HR RS L a5 B i I TR, mfE 5Ll 8
Wi R Ae S0 (B 5 EE, B T AR S SO MR
& 2R U R BE R R R, A 5% 2
FEVEAS R TP b i A A7 ARG B3 o T X B
KBTI AL PR, M 2011 4FEFFIR, ASSLE a8 % HJT
Ji& T AR MRIRA DGR BRI R B A E 9T . T, FU
SUINHZIE B R TF-TF; 3 (R E RS T T e £

VRO T, 4Rk, St iEs: 3 A TR, &
B HRHR BRI SRR IS TR, H2ERA R,
EOR, Mkaidids: 3 UL T, %k H R4 AU
IR e AR KA e aney, HATF A
MUECEAMEZ 2T ZHFERE

HEE L BER AR, BTN TR A
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W, AW RA 12 N DR AR IEAT X 3 Rk F K
(135 1% 22 WE 1k AL S5 A AT 00 AT, LA N — 25
{1 R e T R 35 A ol R BRI R R
1 BB 5 FE
1.1 R

M 2011 TR, ARSI E R ARMR IR T
HEE 6 RABHREREF MU . ANF5E T H 2 rY ik
HREHA(TE,. TFs. TFe)/& 2017—2020 4E 4% 3 1R
Az R PR A A T R SR AR B I L, R R
10%, EAr gl FU'RRGE . AR e & RE A
REHLIEH 30 4~ 6 H IS BIFE S, BUE & E 2 LT oK
O B K PR A A
1.2 XBARSF*®
1.2.1 ZFEZ DNA KIRE

i F AxyPrep #& K 2 DNA /)y &850 & $2 Uy

F1 2RI ESIVERER

BEAR KUBE ) JE R 24 DNA L R 1% Bt iR A8 1
VKA DNA (952 %P, i [} NanoDrop 2000 %4}
YOG EETIRL DNA WMk E 548, T-20CH
fe# o
1.2.2 DRSPSk

W EHE B SCHk[14, 2123 P LD 12 X258
PERF B B R 51 L st 4% Z Re % 3 i . AL
FAM ., HEX F1 ROX 3 FiR[A] B 6 1 5 6 AE LIS |9
) S udE A ThRIg, PGT I R A TAEY TRA
FRAE A . SIIMTRAN S B L 1.
1.2.3 PCR ¥ 5KW

PCR W AR RKF R 25 uL, f44F: 10xPCR
Buffer (¥ Mg>")5.0 uL. dNTPs (10 mmol/L) 2.0 pL .
W5 147(10 mmol/L) 1.0 pL. Fi#514(10 mmol/L)
1.0 pL. rTaq DNA Polymerase (5 U/uL) 0.25 pL, ##
Ht DNA 2.0 uL il ddH,0 13.75 L.

Tab.1 Information on the twelve polymorphic microsatellite loci

ASNE= S TaRs2 SIHIFFI(5- 3") EiCR BIIREEIC B Bek/Mbp

DC-100/FJ041057 F: TACATGCATACATACAGC (AC)s6 46.1 135~175
R: CACCTCATTTAAGTCTTC

D-97/EU589453  F: ACTGGAACAGACCCGTGAACACTT (GT);C(GT)s 52.6 274~306
R: TGACTGCCATTGGCTGAACATTAT

D-87/EU589454  F: CCAAGGCACTTCGCCGTTA (ACAA)s 48.6 72~84
R: ATAAACTTGAAACAAGACAGCAAACAG

D-88/EU589455  F: TTACTCTACAAACCATAAGAAATAAACTC (GT)y6 50 121~141
R: ATGATGCCCTTTCTGTCTTCTC

DC-50/EU589456  F: AAGCCACGGAACGCATCGC (ATC)s 54.9 100~110
R: CGGTCGGTGAATGGAACTGATA

D22-1/FJ176760  F: ATCGTTTGGTGTTGGACA (GA)s*-(AG);T(GA)s 51.1 105~146
R: GGAGGGACGGCACGGTATTT (CT)ys

D38-1/FJ176763  F: GGGCAGCAGTTATCTGTACTCACC (AQ), 55.9 189~209
R: GGAGAAAATGTCACTTGGAGCAG

D-2-13-1/FJ176766 F: CTACCCGCACCCAATCAC (AG)as 52.9 158~226
R: CGGAGCTCGTCACCAAGA

HUBAO1/FJ594998 F: TGTGACATGAACAAGGGACTTC (TG), 62 302~340
R: AGGAAACTCAGAGCATTCGTG

HUBAO08/FJ595005 F: AGCAGCCTAACATACGCACAC (GA)(GACA) 62 166~236
R: ATTGAATTGCAGTTGGGGAAC

HUBA18/FJ595015 F: TACGACGTGTTTGACGTGTTG (TCO)N(TTC)N(GTG)y 60 309~430
R: TGACCTCACGCAAGAAAAGAG

HUBA22/FJ595019 F: GGCAACAAAACTTTCACTTCG (CA)N 62 205~241
R

: CTTCATTGCTGTCCTTTCCAC

F. forward primer, [i#51%7; R. reverse primer, T iE5140; N. pure, #%ZE9H AT 51; n. interrupted, A3 [1F& (14 i 1AL 1
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PCR W2 K 94 °C 3 min; 94 C 30s, Bk
T 30 s(51HIR JGIEE DL 1), 72 °C 1 min, 30 M
;72 °C 10 min; 4 CHRIE.

PCR )% 1% SR SRS L UKAoL
TR SR RGPS GY By B, ¥ PCR
PG RE A L TAY TRABRAF, #H ABI
3500x1 FEFETGHATBAE HIK, BallZOEES,
Ak GeneMapper ID v3.2 S TR 5 4 Fr Bl il
1.2.4 BAES

i GenAIEx v6.5P 845 B N ¥ (number of
alleles, A). A %EF R F 4 (effective number of alleles,
A WM A=A JE (observed heterozygosity, H,). A
4 [ (expected heterozygosity, H,). Shannon’s {55 B 5%
(Shannon’s information index, 1) [& & £ %4 (fixation
index, F). ffiff] PIC-CALC 0.6 #8285 05 &
(polymorphism information content, PIC). fifi Ff} NeEsti-
mator v2.0.1%, SR FHIE BT )5 75 (linkage disequili-
brium method)**HI-R 7 K B4t A SRR K /N (effect-
tive population size, N,), FcflSF 07 FEF R 0.01,

i Arlequin v3.5% 4743 F )7 2250 M (analysis of
molecular variance, AMOVA), T HRHKRBLRIE /LTS
(Fy) ol GenAlEx 6.5 #4214 T 3 AR KRS (principal
coordinates analysis, PCoA). fii [l STRUCTURE v2.3.4*%)
SRR AL 254, R AR A B2 (admixture model),

R2 FHENIEZEIANEEHERSHESH

Tab. 2 Genetic diversity parameters of three populations

WA BRI SR SERARRAR G, SR K (R 1 51 3,
A K HERAE 10 % B2z 7235 MCMC IAMESL
%48 (lenth of Burnin period)y 100 000 ¥, 1AL )
MCMC (number of MCMC reps after Burnin)> 500 000
Ko [ CLUMPP 112 f s G B oA, i
Distruct 1.1P HZE R AL R I

2 R

2.1 BN

12 X RS e SE 3 Rk B REA(TF, . TFs Al
TFe) P 13T 188 AN FEH, AR 2] )
ST LB R 146, 151 1 140, F MM LR
RN IERBN T 4~34. 3 MRERR R E Z RS Hdn
% 2 FiR, Z8MEBERWPIC N 0.730, 0.717 F1
0.708, SR AR ZBMEPIC>0.5)P" ) FHAb, %L
FERE(A) . AR RE(4e) . WA A B (H,) .
HILE T (H,) M Shannon’s {5 848 50 (D) W3 Bl 43 51 4
11.667+2.061~12.583+1.869 . 6.334+1.366~6.915+1.274 ,
0.658+0.072~0.6720.059 . 0.7370.058~0.7870.039 #l
1.837+0.224~2.003+0.187, 3 ANHEAKASE- I 42 4 1
(H)BICTF XN (P I RS 5 8 (H), PR &R
B(PIRT 0GR 2), RUIFAAEZG TR INIEN . B
K, Lk 3 RINER, FBtEZFHSE RN
HR RS, (BRI 22 5 I A B35 (P>0.05),

of B. areolata

LAY 2R

A A, H, H, 1 PIC F
TF, 12.167+1.946°  6.731+1.544°  0.660+£0.061*  0.759+0.043°  1.902+0.208°  0.730*  0.121+0.075
TF; 12.583+1.869°  6.915+1.274°  0.672+0.059*  0.787+0.039"  2.003+0.187°  0.717*°  0.141+0.076
TF 11.667+2.061°  6.334+1.366°  0.658+0.072°  0.737+0.058°  1.837+0.224*  0.708"  0.121+0.066

T a i —FBE SRR AR 22 5K .25 (P>0.05)

AR, R4S 3 BRI BRIV I ER 3
Ji7R, TE~TFe IR TE55 K . 223.0 Fl 628.9.
22 B/AESLEERRF

FI 23 T 05 25 50 B (AMOVA) Fll i 4% 73 1k 2 %1
(Fs)XF 3 ANFEARH] 9382 4% 72 S 5 35045 o Ak R A7 40
Hro AMOVA Z53 W3¢ 4, 4 K378 Sk IR T 4%
FEAAR Y EB (99.05%), HF A ] 19 48 S A o A28 S 1Y
0.95%. HEAARE] 138 1% 50 b R BL(Fo) T 0.005 69~
0.013 24(F& 5), i TF, 5 TFs A8 15 43 T 7K i
B5(Fy=0.013 24), TFs 5 TFg 845 70k K i ik

(F=0.005 69) H 22 5 KN . 3% . HR 4% White X}t 1% 53
TR B Az B2 3 ARG 15 o T 28 4 T 55
IKF(Fye<0.05).
23 BAELHMTLR

FIF AR HT(PCoA) HLER 3 SRR 3815 2R
FK(E 1), i MR E S50, BRI R R
B A3 B 4 . STRUCTURE 3 #7145 9 (K] 2) R,
K=2 5% K=3 B}, 3 DR F I AR 55 15 5
WL AL S5 B o T s SRR e — 3k, B 3 A
FEUR (] 382 1% 22 S0/, G e i TRaE .
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x3 FHREXE 3 NEHABAHEHEX NGV
Tab.3 Effective population size (/N,) of three popula-
tions of B. areolata

95% B {5 X [H]

AR AR N,

TR R
TF, PN PN T K
TFs5 223.0 116.6 1598.6
TFs 628.9 175.0 T K

F4 FAWENIEZ 3 NERNS TFHEDT(AMOVA)
Tab.4 Analysis of molecular variance (AMOVA) of
three populations of B. areolata

AASRIR EHM 22U ERESW % Fe
BERIE] 14.594  0.044 68 0.95 0.009 53
FERN 811.471 4.642 63 99.05

Bl 826.064 4.687 31
Fst=0.00953; P<0.01

RS AHWENIE 3 DEERES S URE(F
Tab. 5 Pairwise genetic differentiation (F) among three
populations of B. areolata

TF, TF;s TF,
TF, 0.000 00

TF; 0.013 24" 0.000 00

TF; 0.008 73" 0.005 69™ 0.000 00

** P<0.01; ns. P>0.05

Principal Coordinates (PCoA)

u
Y 4 st
‘\I' f A. r [?A :‘. 2 A ‘TF"
g = Loe T Teq, T om = TF;
S - JAE = A‘. : : [ ] ATF,
A * -
A
3 "
Coord. 1
BT D7 BEARRUR 3 A HEAR Y E AR T (PCOA)
Fig. 1 Principal coordinates analysis (PCoA) of three popu-

lations of B. areolata

é\: (é‘f) (éb

K2 JrBEARNKIR 3 AEFAR) STRUCTURE 34t
Fig. 2 STRUCTURE analysis of three populations of B.
areolata

3 ik

L ZRETE IR A W) 2 REPE A0, — Bk,
PR (9 35 A% Z2 PR VB s, S 0 PR BE Y e B, A
AR =R AR I N (X DO Ea 8 L 2 N PN e A =]
AR, HAHIRARSERE N 2 AR Wk T4 507, [H
iF 08 45 3 7 M R 3 A DG A SR SRR AR S 5 &
xR, EEBRMBEZHEM RS AT TR, 2k
A AR FEIR I R AR Sk & RO MHEDY 2 B REAR Y5
e ZZREPE KT Bifi 4 2 7 THE A A 0 1T AN BT g ) R
G KPR P ROER AR DL [ X R
chinensis)*"' | B [ H I
(Macrobrachium rosenbergii)* | J& % % JE
(Oreochromis niloticus)*> V3K 7= Bl #4458 .
UERT FU 25U 5 BEA KUIR I AR A 1 & &
(HTo~HTs, THo~TH;) 515 Z R K517 T H
3T, SR BREF AR RS EA B E N TR
P, ik, A SEYREEN T EEAR KRN T F o
2 HEARHEAR 5 AL AR 0 AR fL A 7 W

A 35050 F PRV BCRIA B 7% 6 1 55 2 00U Ml i 3o
F AL Z AR R EZAR AR AR T,
WAL ZREES BT R 3 BRI B L 2R K
SEAEIT, M ECT TF, Fl TFs, TFq (938 % Z2 R K F- 0%
AR, (HRFAR ] A 22 57904 .35 (P>0.05), 3 MF
IR RFES R i A 2 Rk . iR, FU 4E0Y
FIFH 10 X5 B RFRICIRTT T TF~TF; 4 A HEA MY 35
e ZREMES R, Horh S S PR A3 RS o 2k R ORI
BAR BN A A FE 53 5 h - 8.10+0.89~
10.30+1.32, 4.26+0.48~5.22+0.90 Fll 1.62+0.13~1.78+0.17;
AW FE 1 TF~TF X0 2 500 28 163 [ 43 50
11.667+2.06~12.583+1.869 . 6.334+1.366~6.915+1.274
H1 1.837+0.224~2.003+0.187, # T TF~TF;, A5
AT 12X BRI, 5 TF~TF; A1 LA B,
il TR ARICECE M 2 B ANF A 7 & TF~TFs
oyt Z RS T R IR U puah, e
SR E R, A BT AR S PR EORAE RS 3 AL
i i) P A1 SR BRI DR 3R % A A B 4 R i /B 40
NEIPA, 7E/NEEUAR T, I ER 2R 4 B J2 i i AR a3t
fE75 S5 W e il 250 ARG, TF4~TF, R R e
JE(0.737+0.058~0.787+0.039) A 2 Lt I i 4 R &4
I H S TF~TF; B9 K 5 — 5(0.726+0.040~
0.759+0.028), UL UL, PRkt #ELE 3 RN T
VEE, 7 PR KR T [ 18 R AT DR 4 2 v 1Y 3t

(Fenneropenaeus

Shannon’s {5
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2K, B — e a i,

O R T/ INAE AT 2 52 T {0 58 38 3t A 18
ARMEESH, EiESZNMAT®RE SR,
NGB E RRAE R S0 R B E B SO AR5
BRI RS L TP, S T A SO AR R/ gt
& RS 20, LIND S5 WE kB DL(P. maxima)
(1) 3 AN EFAE RIS S AN N TR B REHAR T4 T e
BT, 2 30 PR AR 1) A 0 AR RS /N AR Ak BT 4300 Ky
109.6~432.4 Fl 3.5~9.2, &K £ & AR LTE
FElZr 5 12.6+1.4~14.041.2 Fl 7.5+1.1~9.4+1.4, AT
BB AR 0 S5 A0 i R = R M A R A A X L ik 2
T 29%~44%. Ji5k, TErAES(Haliotis midae) ) HE#E
BRh, YHERGER KN F B9 471.6 B0 F] F, 1
52.5 I, Fy S5 3 R 20080 T 30%053 78 FU 401
FIRTIIAE ST, TF~TF; 1A RFA /N Ne WIS
436.0 ZikER 151.8, HIE T RS SRR AT
ARG MAHFSE o TE~TFq (08 SRR /N AE
bR IEF5 K . 223.0 F1 628.9, AHXFT TF; A A, ix
AIRESE 3 MR MR S e Z R R 2 — . 4k
B — % A SRR RE I fF — B R R IRIE s
FE A% ZREME I BFs e (i s im0, R, e
SL ) A I AR TP AT B AL RO AR A B

NEHEFR R, FEEPEE WIS T, EEF
AR AR AR 18] B 38 4% 01k 2 B s 55, 8t A5 AR AL PE
BT, AL SR E Mok SR e,
ABEFEH 3 AR EE AR B8 15 AR 5(0.95%) Fligt % 43
IR (Fsr = 0.00953)fRAIK, TFs 5 TFq 38t 44 43tk K
F(Fy: 0.00569, P>0.05)5 TFo~TF; RS HAR(F:
0.0103~0.0308)AH L B i R &1, gk 4h, PCoA 437 il
STRUCTURE 7 #ri g _¥wR i 3 M ARAE S %
SR L AOARIME . F b eT L, 2l LR 2R A Tk
B, 7 BEAR KR B B IR 110 388 4% 43 Ak R gt 15 A8 5K
FBETREAL, BB TR E, fdt—P
B TR E R .

4 Zi

ABFFERI 12 XL ARIC R 7 BEAKUR 3 4K
e B (TF~TFo) 8% Z AR 1R 5 R 25 A BEAT T
OITHLES . BR R, O BEAR IR B R s E 2
FEPEK B ELR R I ] A T R 3, gt fe s
S EIR, BeaaTRE . E%2
ARA N T30 7 9 2R X L 3 1 22 R A A 3 1 45 4 ol
AR, %3 B R A B s e s m i g

FEJR S E R D, W ARSI 1P
e B 7 T 3G A ROCRAS (B i, i il s A A Y
JUER, N PR 5 BEAR KRR R AR A R E 15 4%

S Xk
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Abstract: We analyzed the genetic diversity and genetic structure among three successive selected generations
(TF4~TFs) of Babylonia areolata using 12 polymorphic microsatellite markers. Polymorphism information content
(PIC) was 0.730, 0.717, and 0.708, showing relatively high polymorphisms (P/C>0.5). Additionally, number of
alleles (4), effective number of alleles (4.), observed heterozygosity (H,), expected heterozygosity (H.), and Shan-
non’s information index (/) ranged from 11.667 to 12.583, 6.334 to 6.915, 0.658 to 0.672, 0.737 to 0.787, and 1.837
to 2.003, respectively, suggesting an overall decreasing but not significant trend (P>0.05). Furthermore, analysis of
molecular variance (AMOVA) showed that genetic variation among generations only accounted for 0.95% of the
total variation, while F ranged from 0.00569 to 0.01324, belonging to the low differentiation level (F<0.05).
Moreover, principal coordinates analysis (PCoA) and STRUCTURE analysis illustrated a similar genetic back-
ground and genetic structure among the three generations. These results suggested that the three generations main-
tained a high level of genetic diversity after consecutive generations of artificial breeding, with a low level of ge-
netic variation and differentiation and a stable genetic structure. The results also indicated that a highly selective

potential still existed in the breeding populations of B. areolata.
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