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The insecticide; 1, 1-bis (p-Chlorophenyl)-2, 2, 2-trichloroethane (DDT) has been used for control of malaria mosquitoes 
and other insect vectors of human diseases since 1945. Its use poses an environmental dilemma and efforts to replace it 

have been hampered by lack of information about its molecular target. The study presented here is the first to identify such a 
target as the insect ATP synthase that provides new clues for specific insecticidal design. The ATPase activity of the enzyme 
preparations from Apis mellifera was inhibited up to 97% by 1.5 μM DDT, whereas the enzyme from bovine was insensitive to 
DDT. The inhibition of the insect enzyme activity was associated with the presence of a 23 kDa protein band of the enzyme that 
existed in the preparations from Apis mellifera (DDT-susceptible) but was absent from the preparations of the enzyme from 
DDT-insensitive sources. Evidence provided by using 2D gels and mass spectrometry peptide analysis showed that this protein 
band is a mixture of subunit “d” and Oligomycin sensitivity conferral protein (OSCP) of the Apis mellifera ATP synthase, and 
that no obvious counterpart of this protein mixture is present in the DDT-insensitive bovine enzyme. The OSCP of the bee’s 
ATP synthase contained 207 amino acids compared to 190 in bovine, which is insensitive to DDT, and the identities were only 
47%. Subunit “d” of the bees had no counterpart in the bovine. Both subunits, the OSCP and subunit “d”, are components of 
the peripheral stalk (the stator) of the ATP synthase. Interaction of DDT with OSCP and/or subunit “d” would interrupt such a 
structure, freeze the mechanical rotation of the enzyme and block synthesis of ATP.

Identification of the DDT’s molecular target will lead the way to new target based insecticides aimed to protect plant, combat 
malaria and other insect transmitted diseases.
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