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Introduction
DEET, N,N-Diethyl-meta-toluamide is the most common 
active ingredient in insect repellents.  It is a chemical applied 
to the skin or clothing that is used to protect against 
arthropods such as ticks and mosquitoes.  We did preliminary 
experiments that showed the surprising result that DEET kills 
mosquito cells in tissue culture.  This was unexpected 
because cultured cells do not have sensory organs to detect a 
repellent.  While running SDS gels we discovered a protein 
that was expressed in cells that were treated with DEET and 
absent in those that were not. 

Figure 1.  By lowering the concentration of DEET we got a better range of 
surviving cells.  After a few repetitions we decided the 0.25% DEET in 20% 
MeOH mixture on our cells was the best choice for our MTT test.  This figur
shows the average of two experiments.  The bottom axis shows the final 
concentration of DEET in the culture medium.

Conclusion
We know that a unique protein is produced when mosquito cells are exposed to DEET.  We will 
process the sample by mass spectrometry to identify the amino acid sequence of the protein.
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Figure 2. We set up a series of 5 plates with 0.003% DEET to 0.018% 
DEET, harvested the cells, and made protein extracts to separate on an SDS 
polyacrylamide gel.  Figure 2 shows the gel.  Lanes 1-4 are untreated cells 
with MeOH only, and lanes 5-8 have MeOH and DEET.  Note the band the 
arrows are pointing to are only in the treated lanes.

References
Xue, R.D., Barnard, D.R., and Ali, A.  (2001) Laboratory and field evaluation of insect repellents as 
larvicides against the mosquitoes Aedes albopictus and Anopheles albimanus. Medical and Veterinary 
Entomology, 15, 374-380.

Kinter and Sherrman. Protein Sequencing and Identification Using Tandem Mass Spectrometry.

Procedure
In order to find what protein is expressed 
when DEET is added we had to run a few 
experiments.  First we came up with 
percentages of methanol and water to dilute 
the DEET, which is insoluble in water. The 
objective was to dilute the DEET in the 
lowest amount of methanol to keep the 
DEET in solution, but prevent toxicity to the 
cells (Fig 1). After much fine tuning using a 
spectrophotometer we had our measurements 
and created samples for an SDS 
polyacrylamide gel, which spreads out the 
proteins according to size. The gel showed a 
single well-defined protein band in the 
DEET-treated cells, that was absent in the 
controls (Fig 2).  We then followed a 
procedure to cut out the bands and process 
them for the mass spectrometer analysis.

DEET stock: 0.25% in 20% MeOH
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