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In livestock, genomics has been used since a decade in combination with phenotypic 

information for the estimation of breeding values. In honey bees (Apis mellifera), the advantage 

for including genomics in selective breeding programmes is represented by the possibility to 

reduce the generation interval and increase the accuracies of estimated breeding values 

resulting in higher genetic gain (Brascamp et al., 2018). The limit for this application is DNA 

extraction. Extraction methods for small animals such as insects often rely upon destructive 

approaches. The challenge is to develop tissue sampling methods that permit the survival of the 

animal while providing adequate quality DNA for genotyping. Along with previous reports of 

DNA extraction from several matrices, this study aims to contribute in developing suitable 

methodologies for genotyping honey bees queens using DNA extracted from wing cuttings 

(Chaline et al., 2004; Gregory and Rinderer, 2004; Gould et al., 2011). The clipping of the queen 

wings in beekeeping is a common practice and it ensures the survival and normal activities of 

the animal (Forster, 1971). A total of 57 queens with known pedigree were enrolled for this 

study. Wings from each queen were cut and stored at -20°C until processed (Figure 1). 

Extractions were carried out using a modified protocol provided by Qiagen (DNeasy® Blood & 

Tissue). The modification consists in an initial incubation of the samples with proteinase K for 20 

minutes, further steps are carried out following the manufacturer’s instructions. To test the 

suitability of the extracted DNA for genotyping, PCR was performed on Esterase FE4 like gene. 

Although quantification with NanoDrop™ resulted in <20 ng/μL of DNA in solution, the extracted 

material was sufficient for PCR amplification of candidate genes for sequencing and genotyping. 
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Our results show that it is possible to extract DNA from wings’ cuttings permitting to implement 

genomic approaches in honey bee selective breeding. Further work will analyse possible 

association between genetic variability and phenotypes of interest. 
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Figure 1:  Honey bee queen of Apis mellifera. The picture shows how wings 

cutting were sampled. 
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