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Queens vs Workers

•Size
•Morphology
•Fisiology
•Longevity
•Behaviour



Royal Jelly

Different feeding of royal jelly determines the larval 
development 

Yes No

Queen
Worker



But different feeding may not be the 
only determinant factor

siRNA against DNMT3 originates 
queen-like phenotypes

Different methylation may be 
involved in development of 

caste-specific phenotype and behaviour
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Cytosine Methylation



Methylation assay with shotgun bisulfite 
sequencing technology
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Results
● Methylated cytosines (mCs) are only 70000 against the 60 milion of 

the entire genome

● mCs are found mainly in the CpG dinucleotide

● The overriding majority of these mCs are in exons

CG CHG CHH
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Cytosine DNA Methylation 
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Exons Introns Intr + Ex Intergenic
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Queens
Workers

● Methylated cytosines (mCs) are only 70000 against the 60 milion of 
the entire genome

● mCs are found mainly in the CpG dinucleotide

● The overriding majority of these mCs are in exons

Results



Low CpG containing exons are more methylated than 
high CpG containing ones
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Amplicons analysis with 454 
sequencing technology

To validate 
Solexa results, 8 
nuclear genes 
and 4 
mitochondrial 
genes were 
selected to be 
sequenced with 
the 454 
sequencing 
technology



Results from Solexa sequencing and 454 sequencing are very similar, 
suggesting that data obtained from Solexa sequencing is trustwhorty

Methylation analysis results



Analysis of  methylated genes in Queens, Workers 
and Drones



Identification of Differentially Methylated Genes



Different methylation and 
splicing



Different methylation and 
splicing



Different methylation and 
splicing



Conclusions

● At least 560 different genes are differently 
methylated in the brains of Queens and 
Workers

● Different methylation can lead to different 
protein expression profiles which can 
partially explain the differences in the 
behaviour and phenotype of these animals



Thank you 
for the 
attention!!!



Link 454 sequencing

http://www.roche-applied-
science.com/publications/multimedia/genome_sequencer/amplicon_07/w
bt.htm
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