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Genetic diversity of Exorista civilis from different geographical populations

based on ISSR marker
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Abstract: In order to explore the genetic link of the different geographic populations of Exorista civilis at
the molecular level the molecular marker technique based on inter-simple sequence repeat ( ISSR) was
used to assess the genetic diversity population differentiation and cluster analysis in natural populations of
E. civilis from eight different regions. The results showed that eleven primers with stable polymorphic were
sieved from primers of ISSR and a total of 166 clear ISSR bands with high repeatable were amplified from
the 80 individuals on average each primer amplified segments were 15.0909 and these were all the
polymorphic bands Polymorphism Information Content ( PIC) of per locus was 0.8441 — 0. 8653; the
Shannon’s Information Index (/) and the Neis Gene Diversities Index ( H) were 0. 1240 — 0. 3455 and
0. 0841 —0.2285 respectively; Coefficient of Gene Differentiation ( Gst) was 28. 78% the index of Gene
Flow ( Nm) an average of 1. 5702 that is genetic variability mainly exist in individual within population
and moderate gene flow among the different popilations; E. civilis individuals from eight different habitats
natural populations were divided into four groups and between the genetic differentiation of interspecific and
geographical distance shows a positive correlation.
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Exorista civilis Diptera ( Bornet et al. 2004; Li H et al. 2009;
Tachinidae ( Christopoulos et al.  2010; 2014;
2012) . 2014) N
Agrotis ypsilon- Helicoverpa armigera - ( 2011; 2012) o
Mythimna separata Argyrogramma ISSR
agnata
Loxostege sticticalis L. 8
( 2013) . N
( 2013) 1
( inter-simple sequence 1.1
repeat ISSR)
SSR (TQ) . (XJ) .
( Ziekienlcz et al.  1994) , . ( KB) . ( HH) .
N ( Gui et al. (SQ) . (TZ) .
2008) ( (DS) . (YS) 8
2012; 2012; 2012) . (1 100%
( 2005) . ( Ammiraju -80°C o
et al. 2001; 2005; 2013) 10 - 15 DNA o
o ISSR
1
Table 1 Collecting data of Exorista civilis
. . . (m)
Population code Collecting location Geo-coordinates Altitude
TQ Taipusi Banner 41°52737.92"N  115°16°58. 97"E 1451
XJ Habahe County Xinjiang 48°03-39. 13N 86°25°07. 02'E 536
KB Kangbao County Hebei 41°34736. 82"N  114°2435.77"E, 1331
DS Daiqintala Xingan 45°13°07. 04"N  121°31723. 65"E 289
YS Yihedaopu Xingan 44°51°19.35"N 121°56709. 37"E 275
HH Yiliranch seventh Hohhot 40°33°36. 78"N 111°4428. 42"E, 1065
SQ Siziwang Banner 41°14°31. 09"N 111°38745. 92"E 1669
TZ Tumed Left Banner 40°34°00. 04"N 111°1304. 32"E 997
o Note: Population code all same in this paper.
1.2 DNA DNA 1%
2-3 -20C o
o NN 1.5 mL 10 DNA ISSR o
( 1.3 ISSR
) o dp304 100
DNA DNA o . .



4 ISSR 807
ISSR-PCR Popgene 32 ( Version
1.31) . Excel (P) . Neis
o (H) . (D .
1.4 [ISSR-PCR ( Gst) . ( Nm) . Neis
DNA . Mg’ . dNTPs. (S) . (D) ( PIC)
Taq ( 2011) & MEGA 4.0
(20 wlL) 10 x PCR Buffer 2.0 pl. DNA UPGMA ( unweighted pair-group method
1.0 pL. Mg’* 1.8 pL dNTPs 1.8 pL with arithmetic averages) o
1.0 pL  Taq 0.4 pL ddH,0 o TFPGA mantel
94°C 10 min; Distance 3. 2
94°C 45 s 54C 45 s 72°C 2 min o
40 ; 12C 10 min; 4°C
. 2
ISSR-PCR 1.5%
100 V 1h 2.1 8 ISSR-PCR
o 8 ISSR-PCR
o 1 2, 11  ISSR
1.5 166 N 11
11 - 18
N . 15. 0909 841 809
18 848
DNA “1” 11 11 166
“©0” “01” ( PIC)
o 0. 8591 0.5 ( 2)s
2 11 ISSR

Table 2 11 ISSR primers used in studying the genetic diversity of the 8 Exorista civilis populations

(%)

Primer Number of bands Polymorphism PIC Gst Nm
808 16 100 0. 8621 0. 1709 2.4258
809 18 100 0. 8636 0. 1291 3.3743
810 16 100 0. 8626 0. 1896 2.1367
823 15 100 0.8581 0. 3097 1.1143
827 14 100 0. 8603 0. 5955 0. 3396
835 17 100 0. 8649 0.3161 1.0815
836 15 100 0. 8595 0. 3466 0.9424
841 18 100 0. 8653 0. 1757 2.3451
847 12 100 0. 8529 0. 3520 0. 9206
848 11 100 0. 8441 0.3497 0. 9299
881 14 100 0.8572 0.2313 1.6615
Mean 15. 0909 100 0.8591 0.2878 1.5702
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1 827 ISSR 2 823 ISSR
Fig. 1 ISSR amplification of Exorista civilis Fig. 2 ISSR amplification of Exorista civilis
individuals using 827 primer individuals using 823 primer
: M DNA o 2 . Note: M DNA
molecular weight marker. Some to Pig. 2.
2.2 9 .8 (n
3 8 0. 1240 - 0. 3455 0.2736.
75 - 127 o Nets
(TZ) ( XJ) (H) 0.0841 -0. 2285 0. 1814,
107. 1250, 8 0
(P) 79. 85%
49.33% 37
(TQ) 88. 39% .
3 8

Table 3 Genetic variation of the 8 Exorista civilis populations

(%) Nei's
Populations N Q P H +SD 1+SD
TQ 112 99 88. 39 0.2118 +0. 2004 0.3170 +£0. 2849
XJ 75 37 49. 33 0.0841 +0. 1683 0. 1240 +£0. 2421
KB 107 86 80. 37 0. 1867 £0. 1988 0.2793 £0. 2866
DS 105 88 83. 81 0. 1876 0. 2003 0.2809 +£0. 2864
YS 119 104 87.39 0.2103 +0. 1897 0.3195 £0. 2719
HH 123 105 85.37 0.2006 +0. 1848 0.3084 +£0. 2642
SQ 89 69 77.53 0.1418 +0. 1871 0.2144 £0. 2716
TZ 127 110 86. 61 0.2285 +0. 1887 0. 3455 £0.2702
Mean 107. 125 87.25 79. 85 0.1814 +0. 1898 0.2736 £0.2722
- N ;Q ;P ;v H Neis v ; SD o Note:
N Number of bands; P Percentage of polymorphism; H Neis gene diversity; I Shannon’s information index; SD Standard
deviation.
2.3 ;
11 ISSR 8 (Nm<1)
( 2) ( Gst) 827. 836. 847. 848
0. 1291 - 0. 5955 0. 2878 827 (Nm >4)
809 o ( Nm) o
1. 5702 809 3.3743 827 11
0. 3396, 8 (D) Nei's

28.78% 71.22% (S)
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( 4. (SQ) 0. 7008 —0. 9292
(TZ) 0. 0734 S 0.7008
(XJ) S 0.9292.
0.3556; Nei’
4 8

Table 4 Genetic distance and genetic identity of the 8 Exorista civilis populations

DS YS XJ TQ KB HH TZ SO
DS - 0.92 0. 8194 0. 8483 0.7388 0. 7966 0.8114 0.78
YS 0. 0834 - 0. 8375 0.8613 0.785 0. 8249 0. 806 0. 8022
XJ 0. 1992 0. 1773 - 0. 7359 0.7124 0.7196 0.7214 0. 7008
TQ 0. 1645 0. 1494 0. 3067 - 0. 8395 0. 804 0. 8604 0.8151
KB 0.3027 0.242 0.3391 0.175 - 0.8158 0.8167 0. 7798
HH 0.2274 0.1925 0.329 0.2181 0. 2036 - 0. 8877 0. 8852
TZ 0. 2089 0.2157 0. 3266 0. 1504 0.2025 0. 1191 - 0.9292
0] 0. 2485 0.2204 0. 3556 0. 2045 0. 2487 0. 1219 0.0734 -

o Note: Genetic similarity index is above the diagonal while the

genetic distance is below the diagonal.

2.4
UPGMA 8
( 3. 11 8 2.5
N TFPGA 8
Mantel
1 s ( 4) y =7410. 8x — 625. 60
2 r=0.6292 ( P=0.0130) .
3
4 8 o
3 8 Neis
UPGMA
4 8

Fig. 3 UPGMA cluster analysis of the 8 Exorista civilis

populations generated from the Neis
v dist Fig. 4 Regression analysis between genetic distance and
genetic distance
geographical distance of the 8 Exorista civilis populations
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11 ISSR
3 1.5702 (1< Nm <4)
ISSR
N N o 8 UPGMA
( 2005 g 4.
2007, 2010; 2013; N
2013; 2014; 2014) 1
ISSR N N
o ISSR 2 N
3 4 .
( PIC)
(
2012) . Botstein (1980) PIC > 0.5
11 ISSR PIC 0.5
o 841
0. 8653 848 ;
0.8441.
(P). (1)
Nei's ( H)
o 3
o Mantel
( Gst)
o Wright ( 1978) o 8
Gst 0.2878 ( Gst >0. 15) .
8 ISSR
28.78% 71.22% ( 2002)
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