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Genetic Diversity of Isoenzyme in Culex pipiens complex Field
Populations Sampling from Distinct Area of China
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Abstract ; Eight field populations of Culex pipiens complex collected from five provinces (Guangdong, Henan, Shan-
dong, Beijing and Yunnan) in 2001 were used to study genetic diversity by starch gel electrophoresis. Data from
seven loci (ME . MDH-1 MDH-2 MDH-3 .GPD,EST-2 ,EST-3) of four isozymes were analyzed by software Bio-
sys2. 0 and FSTAT(Version 2. 9. 3). The results were as follows: (1) The values of He (from 0. 098 to 0. 41) indi-
cated genetic variabilities of different degree in populations. (2) The low level of gene flow (Nm=0. 64) could not
prevent genetic drift to cause the gene differentiation between populations. The genetic diversity between popula-
tions attributed to the genetic diversity of total populations is small (Gst=0. 303), and the great part is accumulated
within populations ( Hs/Dst=2). (3) The genetic structure of Culex pipiens complex population was the isolation-
by-distance model. (4) The genetic identity (or genetic distance) revealed the scale of genetic differentiation between
populations which related to the collection sites.
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Table 1 Collection locations of all Nei g = (2

Culex pipiens complex populations

Population code Location Time
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Table 2 Allele frequencies at 7 loci in 8 population of Culex pipiens complex
Population code
Locus N GZ FS ZS 77 SQ GM BJ KM
GPD (N) 65 72 65 64 33 81 82 78
1 0.923 0. 944 0. 831 1. 00 1.00 0.765 0.902 1. 00
2 0.015 0.00 0.077 0. 00 0. 00 0. 00 0.024 0. 00
3 0.046 0.028 0.077 0. 00 0. 00 0. 00 0.024 0. 00
it 0.015 0.028 0.015 0. 00 0. 00 0.235 0.049 0. 00
ME (N) 64 71 68 65 32 81 82 78
1 0.617 0. 585 0.669 0.715 0.672 0.926 0.976 0.526
2 0.352 0.415 0.316 0. 285 0.313 0.074 0.012 0.263
3 0. 031 0. 00 0.015 0. 00 0.016 0. 00 0.012 0.212
MDH-1 (N) 66 72 68 63 29 81 82 78
1 0.735 0.625 0.831 0.952 1.00 0.907 0.726 0.782
2 0.197 0. 264 0.103 0.008 0. 00 0.068 0.201 0.173
3 0.015 0.097 0.015 0. 00 0. 00 0. 00 0.043 0. 00
4 0.053 0. 00 0. 00 0. 04 0. 00 0.025 0.018 0. 045
5 0. 00 0.014 0.051 0. 00 0. 00 0. 00 0.012 0. 00
MDH-2 (N) 62 73 69 64 31 81 82 75
1 0.952 0. 959 0.536 0. 853 0.71 0. 994 0.927 1. 00
2 0.032 0. 041 0.13 0.016 0.032 0.006 0.061 0. 00
3 0.016 0. 00 0.188 0. 094 0.258 0. 00 0. 00 0. 00
4 0. 00 0. 00 0.014 0.039 0. 00 0. 00 0. 00 0. 00
5 0. 00 0. 00 0.13 0. 00 0. 00 0. 00 0.012 0. 00
MDH-3 (N) 60 65 59 56 30 81 82 78
1 0.933 1.0 1.0 1.0 1.0 1.0 0.892 0.923
2 0.033 0. 00 0. 00 0. 00 0. 00 0. 00 0.079 0.058
3 0.017 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 006
4 0.017 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
5 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0.024 0.013
EST-2 (N) 68 74 71 64 33 81 82 78
1 0.074 0.243 0. 049 0. 359 0. 00 0. 00 0. 00 1. 00
2 0.382 0.345 0. 165 0.367 0.712 0. 00 0. 00 0. 00
3 0.478 0.331 0. 444 0.102 0.106 0. 00 0. 00 0. 00
4 0.037 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
5 0. 029 0. 081 0. 042 0.172 0.182 1. 00 1.00 0. 00
EST-3 (N) 64 74 61 64 33 81 82 78
1 0. 039 0.108 0. 049 0.414 0.242 1. 00 1. 00 0. 00
2 0.078 0.236 0. 066 0.219 0. 00 0. 00 0. 00 1. 00
3 0.273 0.324 0.557 0.352 0.727 0. 00 0. 00 0. 00
4 0. 531 0. 331 0.328 0.016 0.030 0. 00 0. 00 0. 00
5 0.078 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
3 8 ( )
Table 3  Genetic variability at 7 loci in eight populations(standard errors)
Population code N A PCY%) He
GZ 64.1(1.0) 4.0(0. 3) 85.7 0.364(0.090)
FS 71.6(1.2) 2.900.5) 71.4 0.378(0.117)
7S 65.9(1. 7) 3.6€0.5) 85.7 0.410€0.086)
77 62.9(1.2) 2.700.5) 57.1 0.305(0.112)
SQ 31.6(0.6) 2.100.4) 57.1 0.252(0.089)
GM 81.0€0.0) 1.7€0.3) 42.9 0.098(0.052)
BJ 82.0(0.0) 2.9(0.6) 57.1 0.142€0.057)
KM 77.6C0.4) 2.000.5) 42.9 0.160¢0.091)
(Mean) 67.1€0.8) 2.700.5) 62.5 0.264(0.088)
* N, Mean sample size per locus; A, Mean number of alleles per locus; P,

Percentage of loci polymorphic; He,

Mean expected heterozygosity.
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Table 4 Nei’s statistics of genetic diversity

Locus Ho Hs Ht Dst Gst
GPD 0. 087 0.139 0.151 0.012 0.082
ME 0. 465 0.392 0.432 0. 040 0.093
MDH-1 0.179 0.298 0.318 0. 020 0. 062
MDH-2 0.010 0.215 0.247 0.032 0.130
MDH-3 0.006 0. 056 0.058 0.002 0.028
EST-3 0.142 0. 388 0. 742 0. 405 0.477
EST-2 0.077 0. 381 0.732 0.401 0. 480
Mean 0.138 0.267 0. 383 0.133 0.303
4 7 Gst 0. 303, 55|
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Table 5 Matrix of Nei unbiased genetic identity (below diagonal) and genetic distance

(above diagonal) coefficients among 8 populations

Populations GZ FS ZS8 77 SQ GM BJ KM
GZ — 0.016 0. 044 0.086 0.104 0.298 0. 306 0. 266
FS 0.985 — 0. 056 0.052 0.095 0. 264 0. 267 0.173
A 0.957 0. 945 — 0.079 0.042 0.331 0. 344 0. 340
77 0.917 0.949 0.924 — 0.048 0.155 0.168 0.162
SQ 0.901 0.909 0.958 0.953 0. 257 0.273 0.365
GM 0.742 0.768 0.718 0. 856 0.774 — 0.010 0. 444
BJ 0.736 0. 766 0. 709 0. 845 0.761 0. 990 — 0.452
KM 0.767 0. 841 0.712 0. 851 0.695 0. 642 0.636 —
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