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Project Summary: 

The student will rear selected transgenic mosquito lines, collect samples and run quantitative PCR experiments to help to 
understand the importance of the presence of male and female specific forms of the actin and myosin genes. The findings 
will provide information that could be used for the development of novel genetic control methods against Aedes aegypti, 
a main vector of viral diseases such as chikungunya, dengue and Zika. 
 
Details: 

The long-term goal is to develop novel genetic tools for the control of pest insects, especially mosquitoes but also relevant 
to agricultural pests [see (1) for overview of such genetic control]. One route to this is to develop genetic elements which 
incapacitate one sex - typically females, since they are more important in defining population reproductive capacity. This 
project has a substantial fundamental-science aspect, with additional potential to provide knowledge and tools on which 
to base future biotechnological approaches.  
  
In most insects, flight is powered by ‘indirect flight muscles’ (IFMs). These are not directly connected to the wings, rather 
they distort the thorax in a way that is mechanically transmitted to the wings. As any muscle, the IFMs are mainly 
composed of actin and myosin, however, they are encoded by specific genes different from those of other muscles. Aedes 
aegypti has two IFM actin genes - one expressed in males and one in females - and the same for IFM myosin. Even though 
these genes are extremely similar, there is evidence that sex-specific expression is very important - the difference is widely 
conserved across mosquitoes. This sex specific expression in Ae. aegypti can be exemplified by the presence of a female 
specific promoter and additional sex-specific alternative splicing for IFM actin, and the tight linkage of the male IFM 
myosin gene to the M locus (DNA segment exclusively present in males and entirely absent in females).  
  
If we could understand how these proteins complement each other, and the effects of mixed expression, we could 
generate the basis to develop methods for disrupting flight in a sex-specific way. The Arthropod Genetics group has 
created several transgenic Ae. aegypti  lines that can over express or cause ectopic expression of some of the actin and 
myosin sex-specific genes, as well as sex determination genes that allow the manipulation of the sexual identity.   
  
The aim of this proposal is to analyse by quantitative PCR selected individuals expressing different degrees of sex-specific 
actin and/or myosin to understand the importance of a proportionate/balanced expression of these genes. Also, of 
interest will be the study of the impact of the expression of the opposite sex actin and/or myosin on the flying ability of 
the selected individuals.    
 
Reference for Suggested Reading: 

1. Alphey (2014) Ann Rev Entomol 59:205-224 
 
To Apply: 

Please email your CV (no more than two sides of A4) and a covering letter detailing why you would like to undertake the 
placement and the knowledge and skills that you will bring to the Institute to yvonne.walsh@pirbright.ac.uk.   
Closing date to apply: 31.01.20 
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