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Gaps in existing knowledge 

How bees respond to environmental 

changes 
 

 

prof. dr. Dirk de Graaf 



multiple (environmental) stressors 

food shortage pesticides nest location 



monitoring (environmental) stressors 

food shortage pesticides nest location chromatography 

microscopy 2 

microscopy 1 

molecular test 1 molecular test 2 questionnaire 



can we simplify the monitoring? 

one test?  

body temperature (fever) blood analysis 



first attempts: BeeClinic 

EU 7th FW programme project: BeeDoc 

DNA chip technology 

> changing response of a stress marker 

 

 

 

 

 

 

 

 

 

 

    pathological stress > immune genes 

    pesticide stress > detoxifying genes 

    nutritional stress > set of genes 

    + broad set of pathogens  



what about new stressors? 

important limitation: you only find what you are seeking for 



can we monitor in an unbiased way? 



can we monitor in an unbiased way? 

Next Generation Sequencing: 

= high-throughput sequencing 

< parallelizing the sequencing 

process 

vb. Illumina Genome Analyzer 



the BELBEES project 

BELgian Science POlicy project: aimed to find new pathogens 

> revealed also expressed immune/detoxifying genes + visited flowers 



gaps in existing knowledge 

good reference genomes > genome sequencing of 500 bee species 

 

cfr. the i5K project at Baylor College of Medicine, USA 



gaps in existing knowledge 

understanding molecular pathways and how they are affected by 

(combination of) stressors 

 

cfr. Toll and Imd immune pathway 

 



gaps in existing knowledge 

developing pipelines for data processing 

 



a single bee can tell the whole story… 

   I was intoxicated by pesticides,  
I had food shortage and suffer now 
 from an infection by a new virus! 



thank you 


