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Fig. 1. Generalized stages in the graded series of female abdominal tergum of Aedes aegypti from CKM0 to CKM7.

Edited according to G. A.H. McClelland (1960). 
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Table 1. Percentage of selected CKM progeny of each single CKM strain crossing in each generation 

Percentage of progeny of single-strain crossings (%) 
Generation 

CKM1xCKM1 CKM2xCKM2 CKM3xCKM3 CKM4xCKM4 CKM5xCKM5 CKM6xCKM6 CKM7xCKM
F1 82 26.2 16.7 14.9 12.8 10.7 33.6 
F2 100 32.6 18.8 18.9 15.2 15.4 37.9 
F3 100 32 23.2 23.5 21.4 26 46 
F4  41.3 24.4 25.6 26.9 32 100 
F5  57.5 36.4 27.9 33.3 42.7 100 
F6  88.2 56.9 46.4 36.9 43.4  
F7  100 100 71.5 39.6 55.3  
F8  100 100 100 42.7 74.5  
F9    100 48.5 100  
F10     94.2 100  
F11     96.4   
F12     100   
F13     100   

 



 DNA   231 

similarity index method (SI) 

percentage match 

method (PM) 

SI

CKM2 CKM3  PM 

0.0126

C15 C16 DNA 

band PM

RAPD-PCR

SI 

PM

CKM2-6 CKM1

(out-group) CKM2 CKM3

CKM4-7

Hartberg et al. (1986)

CKM2 CKM3

CKM4 CKM5

CKM2 CKM3 CKM6

CKM7

CKM2 CKM3

CKM4 CKM5 CKM6

CKM2 CKM3 CKM7

CKM7

4 CKM2-CKM6

7 11

10 RAPD  
Fig. 2. Ethidium bromide-stained 1.5% agarose gel electrophoresis of products following RAPD-PCR of seven

strains of Aedes aegypti (CKM1–CKM7) genomic DNA by using 10 primers (A: A2, B: B1, C: B3, D: C4, E:
C7, F: C9, G: C13, H: C15, I: C16, J: C19). Lane 0: 100-b.p. DNA ladder; Lane 1: CKM1; Lane 2: CKM2;
Lane 3: CKM3; Lane 4: CKM 4; Lane 5: CKM5; Lane 6: CKM6; Lane 7: CKM7. 
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Table 2. Distance matrix based on the similarity index method 

 CKM1 CKM2 CKM3 CKM4 CKM5 CKM6 CKM7 
CKM1 0       
CKM2 0.0717 0      
CKM3 0.0717 0 0     
CKM4 0.0629 0.0429 0.0429 0    
CKM5 0.0704 0.0432 0.0504 0.007 0   
CKM6 0.0769 0.05 0.0571 0.028 0.0211 0  
CKM7 0.0865 0.0742 0.0831 0.0519 0.0453 0.0381 0 

 
 

%M  
Table 3. Distance matrix based on the percentage match method 

 CKM1 CKM2 CKM3 CKM4 CKM5 CKM6 CKM7 
CKM1 0       
CKM2 0.1195 0      
CKM3 0.1258 0.0126 0     
CKM4 0.1132 0.0755 0.0755 0    
CKM5 0.1258 0.0755 0.0881 0.0126 0   
CKM6 0.1258 0.0881 0.1006 0.0503 0.0377 0  
CKM7 0.1572 0.1321 0.1447 0.0943 0.0818 0.0692 0 
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Fig. 3. Genetic distance dendrograms based on the similarity index using UPGMA. 
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Fig. 4. Genetic distance dendrograms based on the percentage match using UPGMA. 
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Use of the Random Amplified Polymorphic DNA Polymerase 
Chain Reaction (RAPD-PCR) to Distinguish Variations of Aedes
aegypti based on Abdominal Tergal Scales 
 

Yu-Cheng Su and Err-Lieh Hsu  Department of Entomology, National Taiwan University, Taipei 106 , Taiwan, R.O.C. 

Chau-Mei Ho*  Department of Parasitology, National Yang-Ming University, Taipei 112, Taiwan, R.O.C. 

ABSTRACT 

  There is much variation in the distribution of white scaling on the 
abdominal tergites of Aedes aegypti. The C. K. Meek’s (CKM) classification 
system was used to identify and rank eight classes in the abdominal scale 
patterns, but only seven classes were found in Taiwan, including CKM1 
which was generalized as the type form of Aedes aegypti and CKM2 to CKM7 
which were concluded to be as the pale form.  Pure CKM strains were 
selected by single-pair matings, and genomic DNA of these mosquitoes was 
extracted in order to detect the variations in RAPD patterns. The RAPD 
fragments profiles of seven strains with different scale pattern were analyzed 
and genetic similarities were estimated between each two strains using two 
different statistic methods. The UPGMA dedrogram method illustrated the 
relatedness of these strains, and both statistical methods assorted these 
strains into two major groups: the type form and the pale form. But the 
genetic distance between each pair of strains differed using these two 
methods. These results indicate that the RAPD-PCR technique is sufficiently 
sensitive for studies of mosquito molecular taxonomy, especially at 
intra-species level.  
 
Key words: Aedes aegypti, abdominal tergal scale, CKM, random amplified 

DNA polymorphism, intra-specific variation 
 
 




