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Gene introgreesion between two species of sympatric bamboo locusts based

on microsatellite markers

GAO Shang' > JIANG GuoFang '*>*  FAN Bing-Bing' (1. College of Oceanology and Food Science

Quanzhou Normal University Quanzhou 362000 Fujian Province China; 2. College of Life Science
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Abstract: Bamboo locust is an important pest in bamboo forest in China. Few studies have been carried
out on gene introgreesion among sympatric species and there is no report on bamboo locust. In this paper

five pairs of microsatellite markers were used to detect the genetic diversity genetic structure and
interpopulation introgreesion of the bamboo locusts Ceracris kiangsu and Ceracris nigricornis in Jinzhai
County Anhui Province. The results showed that there were 60 alleles detected by five pairs of
microsatellite primers each locus had 10 to 13 alleles with an average of 12 the expected heterozygosity
( He) range of each locus was 0. 711 ~0. 885 and the observed heterozygosity ( Ho) range was 1. Each
locus had a high polymorphism and the average polymorphic information content ( PIC) was 0.799

indicating that these loci were rich in genetic information. At the overall level there was a significant
linkage disequilibrium among all microsatellite locus pairs. Gene introgreesion occurred between the
populations of C. kiangsu and C. nigricornis and the gene flow was transferred from C. kiangsu to C.
nigricornis. Finally some suggestions for further study on gene introgreesion of bamboo locust were
discussed and put forward.
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Fig. 2 Sampling location for bamboo locusts
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Table 1 Microsatellite loci and primer sequences in present study

Dye Tm
Locus Primer sequences (5° —3”)

type (°C)
WwJ622 F: GCAGGATGACCTTTTGAG FAM 55

R: TGCTTCGAGTCACTGTTC
WJ623 F: CAGTCCTTGCTCAACCGT FAM 64
R: CAAAGGCGGTGGCATAAT
WJ625 F: TCAATACATCTTGCTGCTACGCG TAMRA 55
R: GCCTATCAATCACTGCCCCATC
WJ626 F: CGGGTTTGTAATAGATGGTTGTCC HEX 59

R: GGCGTGGTCTGTAATTTCAGAAG

WJ630 F: CGCTTCTGTAGGAGCTTTCTAAC HEX 60
R: GTCAGTCTAGGGATCGATGACC
PCR BIO-RAD S1000
PCR 15 pL
2.5 pL 10 x PCR buffer 2 pL dNTP mixture
(2.5 mM) 0.2 pL Taq polymerase (5 U/plL)
I pL (5 wM/L) 1 pnL DNA
15 ulo : 95C 3 min;
95C 30 s 30 s (
) 72°C 30 s 32
; 72°C 10 min.
PCR

( 100 ~ 400 bp)
ABI 3500 XL
GS 600 Tamara

( ABI Inc. USA) .

GeneMarker V2.2.0 ( Soft Genetics LLC USA)
o 2
( Two column format)
Excel o
( Park 2001)
Convert version 1. 31 ( Glaubitz 2004)

Excel Microsatellite Tool kit

1.3
CERVUS 2.0 ( Marshall 2001)
POPGENE version 1.32 ( Yeh et al. 1999)

(Na) ( Ne)
( Ho) ( He)
1980) .
GENEPOP  version 3.4 ( Raymond and

Rousset 2004) ( Markov chain
method) P 1000 dememorization
number 500 batches and 1000 iterations per batch

- ( Hardy-Weinberg
Equilibrium HWE)

( Linkage Disequilibrium LD) .
Bonferroni correction HWE

( Rice 1989) .

( PIC)
( Botstein et al.

STRUCTURE
2.3.4 ( Pritchard et al. 2000)

( Bayesian) ( Admixture
model ) ( Allele
frequencies correlated model)

32 K
( proportion of
membership coefficient) o K=1~10
100 MCMC 10
10 o Evanno
(2005) K
ILn P (D) ( AK)
K ( Evanno

et al. 2005) .
( highest percentage of membership)

o
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Table 2 Genetic diversity for five microsatellite loci in this study

Locus N, H, H, PIC Null freq HW

WJ622 13 1 0. 862 0. 894 -0. 0868 o

WJ623 11 1 0. 885 0. 870 -0.0714 o

WJ625 10 1 0.711 0. 661 -0.2213 o

WJ626 13 1 0. 849 0. 839 -0.0998 o

WJ630 13 1 0. 857 0. 869 -0.0917 o

Mean 12 1 0. 833 0.799
S P<0.01,
3 ( H1 = Heterozygote deficiency)
Table 3 Results of Hardy-Weinberg Equilibrium test

A. Ceracris kiangsu population B. Ceracris nigricornis population

Locus P—al SE W&C R&H Locus P—al SE W&C R&H

WJ622 0. 1836 0. 0261 0. 0051 0. 0525 WJ622 1.0000 -0.0690 -0.0690 -0.0356

WJ623 0.0115 0.0013 0.4611 0. 3778 WJ623 1. 0000 0.0000 -0.1060 -0.0462

WJ625 0.0000  0.0000  0.2929 0. 2090 WJj625 0. 9933 0.0051 -0.2245 -0.0325

WJ626 0.2412 0.0397 0.0714 0. 0166 WJ626 0. 9980 0.0016 -0.2162 -0.0413

WJ630 0.0000  0.0000  0.6575 0.5213 WJ630 1. 0000 0.0000 -0.3793  -0.0815

. Pval P ; SE i W&C Weir & Cockerham’s (1984) ; R&H Robertson & Hills ( 1984) o

o Note: P-val P value of the test; SE standard error; W&C Weir & Cockerham’s ( 1984) estimate; R&H Robertson &
Hills ( 1984) estimate. Same below.

(H2): P
( WI630) 3
( 4 WJ625  WJ630 ( 3)
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4 ( H2 =Heterozygote excess)
Table 4 Results of Hardy — Weinberg Equilibrium test
A. Ceracris kiangsu population B. Ceracris nigricornis population
Locus P—val SE W&C R&H Locus P—val SE W&C R&H
WJ622 0.8830  0.0151 0. 0051 0. 0525 WJ622 0.3420  0.0538 -0.0690 -0.0356
WJ623 0.9891 0.0007  0.4611 0.3778 WJj623 0.2236  0.0386 —-0.1060 -0.0462
WJ625 1.0000  0.0000  0.2929 0. 2090 WJ625 0. 0265 0.0187 -0.2245 -0.0325
WJ626 0.7381 0.0298  0.0714 0. 0166 WJ626 0.0234  0.0138 -0.2162 -0.0413
WJ630 1.0000  0.0000  0.6575 0.5213 WJ630 0.0000  0.0000 -0.3793 -0.0815
3 1
( W]63()) ) Delta K=mean(IL"(K)I)/sd(L/K)
2.3
K=2 L (K) AK
K=2 ( 3o
STRUCTURE ( 4 K=
2 ( )
° 3 AK K

Fig. 3 Optimum K value when AK is the largest

4 (K=2)
Fig. 4 Bayesian inference of the number of clusters ( K =2) for the Ceracris kiangsu and Ceracris nigricornis
populations analyzed by STRUCTURE
1-16 1 17-32 2 o Note: Codes 1 —16 are individuals of

Ceracris kiangsu and codes 17 =32 are Ceracris nigricornis.

3 ( 2009; 2018)

( He) 0.70
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( Pemberton et al.  1995)
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