3B &G 2024 4F 6 FI45 36 % 45 6 )

559 -
SCE S 1004-9231(2024)06-0559-04 - Ad G P AR W -

2022 AT XL AL T SRR B A i 52 b

RS, Bl kEA EEKR, BREX, 0%, TEM, #a, HiE, 3 KE?
L Z 24T B il oty , WL F52% 3140505 2. SR N REFA LTS BE AT 5 PASG 4 &R, 105 R 215127

HE:

[ BB ] 3T i 1R B AL bR ik X W VT8 52 2% T AS [ BB I5E 1 W T R A 7 35 PR 20 80, e R A A 24 40 T BRI AT W7 A sl 1
B4 PR B R i PR 2R, SR A 5 M I R s s T IR AR . [ 973K ] TR B 24T 2022 41 51 05 A5 R ER BT (14 - 190 17 Wk 5% (YB) A R =% (SX)
o, VAR F5 1 X B8] (YH) 435 3 Fie 3L 00 SUETHRREAR | SR FH 9 A fl T8 A7 o5 S AT B U A7 2 (R 20 R BR AR i A5 22 0. (6 R) 3E
WEE 3 84 AZEA LK, YB  SX Y H T - 44125407 J5 R 5043 W10 7.889 .5.667 . 3.778 3 A4 Ak S5 vr FE PRI BL 43 1l hy 4.807 .3.320 F12.294 5 i 58
ZBUH R 0.400.,0.377.,0.493 . 7 To FR ARV AR AL T, SXORT Y H T HATT 8 H BRI . NeEstimator 1 LDNe #4355 198 ROFh RE
¥I>31.9, 43T 220 Wr iR 3 A FhBFET IR 1078 53 R BAAAE TAMARNE], 7 BS54 41.44% , BEOR B) 3515 3 AR FE BN 0.286 , Fn it (& 411k
FEERK . EABFRINT S RGE KAWL 3T R 24N R YBRISX A LA R, YH /@ 55— i & o FeDs s sl
BTN 3R IE R AR FE 00 o BTIR A HT R vl RE M YH B 5 N SX 04k, YB 1 SXFN YH B2l S TE n . [£518] 2 4T ET IR
WAL 2R BAREAR AT IR PP RN E , AT AR BEAR T, 25 P 2 A1 RS 5847

SR WIALETIR SO URARIC s BEURIS (52 FOVREDT S sha s s

HESES: R113 XERFRERS: A DOI: 10.19428/j.cnki.sjpm.2024.23536

Sl AR R, S, A, 5 2022 AF WA 5 X4 T AT IR A BRI R AL 224007 [T ). LI TURs PR 2, 2024, 36(6) : 559-562.

Population genetics analysis of Oncomelania hupensis in Jiaxing, Zhejiang Province, 2022
GU Weiling', PENG Hanqi’, ZHANG Hanxiang’, XIANG Zelin', CHEN Zhongwen', FU Xiaofei', QI Yunpeng',
XIE Liang', HU Jie', LYU Dabing’

1. Department of Gastroenterology , The First Hospital of Jiaxing City, Jiaxing, Zhejiang 314050, China;

2. Department of Epidemiology and Statistics , School of Public Health, Soochow University, Suzhou, Jiangsu 215127, China
Abstract: [Objective] To genotype Oncomelania hupensis, based on microsatellites, in different snail-bearing environments in Jiaxing City,
Zhejiang Province, for population genetics analysis in order to explore the reasons and influencing factors for the existence or proliferation of
snails and to provide scientific basis for effective monitoring and control of snails. [ Methods] A total of 90 snail samples from three populations
were collected in Yaobang Village (YB) and Sanxing Village (SX) in Pinghu City, and Yunhe Farm (YH) in Xiuzhou District, all were
selected for snail checking in key snail habitats of Jiaxing City in 2022. DNA of the snails was genotyped and analyzed for population genetics
using nine microsatellite loci. [Results] A total of 84 alleles were observed, and the mean number of alleles (Na) was 7.889, 5.667, and
3.778 for YB, SX, and YH respectively; the number of effective alleles (NeA) was 4.807, 3.329, and 2.294, respectively; and the
coefficients of inbreeding (F,) were 0.400, 0.377, and 0.493, respectively. Under the Infinite Allele Model (IAM) , the SX and YH might
have a recent bottleneck. The NEstimator and LDNe software calculated effective population sizes (Ne) were above 31.9. AMOVA analysis
showed that the variation of snails in the three populations mainly existed among individuals, accounting for 41.4% of the total variation. The
value of the index of genetic differentiation between populations (F,,) was 0.286, indicating a high degree of genetic differentiation. The results
of the principal component analysis and phylogenetic tree were consistent, and the three populations were divided into two lineages, YB and SX
were one lineage, and YH belonged to another independent lineage. Population history and dynamics analysis showed that the gene flow of the
three populations was insufficient, population divergence history indicated that YH might have diverged from SX first, and YB was produced by
the contact fusion of SX and YH. [Conclusion] The genetic diversity of snail populations in Jiaxing City is generally low, and the snail
populations are unstable, with a great degree of genetic differentiation and insufficient gene flow among populations. This study can provide a
basis for evaluating the effectiveness of the control of the snail as well as monitoring the trend of the spread of the snail.

Keywords: Oncomelania hupensis; microsatellite marker; population genetics; demographic history; Jiaxing City
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Table 1 Genetic diversity indices of three Oncomelania hupensis populations in Jiaxing City in 2022

ETIEF YRR FIEE YB S RTRPRE SX BRI FE YH

Population FHEL Mean  frifEiR SE SEXEL Mean bRk SE FIY% Mean #nifEiR SE
SN FE B Na 7.889 1.033 5.667 0.764 3.778 0.813
FRLEFLEL NeA 4.807 0.820 3.329 0.382 2.294 0.338
WMEEIAE Ho 0.456 0.082 0.413 0.081 0.259 0.085
WA He 0.742 0.044 0.675 0.028 0.462 0.092
YIRS E Mean He 0.756 0.044 0.690 0.028 0.472 0.093
Shannon #8%% Shannon index 1.659 0.153 1.326 0.108 0.854 0.192
A8 2B Inbreeding coefficient 0.400 0.098 0.377 0.125 0.493 0.138
HHE(P>0.05) 0 FETEPAPHEIT AP AR CHE R A R (] 5T 88 A8 5 40 0l o B AR S
H95%CI W32 2, YB FPREMA R EHEIY>50, 43 F  28.60%.29.97%. PCoA (Kl 1) MRS K& M 25 143

AR ST FE TS SR s BT IR S S AR T MAE]
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Table 2 The results of three Oncomelania hupensis populations with the Wilcoxon sign-rank test and effective population size and its 95%
CI in Jiaxing City in 2022

FfE Population

WA FEE YB SRR SX R FEE YH

A Tk TeRRAFE R AR 1AM 0.064 0.002° 0.014°
Probability for heterozygosity excess MAHFE B RAL TPM 0.180 0.064 0.125
ATk TG R &85 35 R A TAM 0.976 0.999 0.990
Probability for heterozygosity deficiency — XAHZE 25 15 % TPM 0.850 0.976 0.902
ARV A B 0 A ROR P NeEstimator #ff NeEstimator software  59.8(31.0, 265.9) 31.9(16.0, 123.7) 33.1(12.6, Inf)

Effective population size calculated LDNe#cfF LDNe software

different software

89.3(36.9, Inf) Inf(64.9, Inf) 78.5(17.1, Inf)

[i£] a: P<0.05; Inf: TGHR K
[Note] a: P<0.05; Inf: Infinite.
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[Note] YB: Oncomelania hupensis population in Yaobang Village;
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Figure 1 PCoA for three Oncomelania hupensis populations in
Jiaxing City in 2022
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