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Advances in research on epigenetics and caste differentiation
in the honey bee
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Abstract The honey bee is a highly eusocial insect. Generally, a healthy colony is made up of a queen, workers and drones.
Despite being genetically identical, the queen and workers show striking differences in morphology, behavior, and lifespan.
Many studies have suggested that the main factor leading to caste differentiation is nutrition, which can cause differential
expression of a large number of genes and proteins between queen and worker larvae. With the development of epigenetics,
there have been new insights into the regulatory mechanisms of gene expression, that is, DNA methylation, and the correlation
between noncoding RNAs regulation and histone acetylation with the regulation of gene expression. These new insights also
provide a new theoretical basis for caste differentiation in the honey bee. This article reviews the progress of epigenetics and
caste differentiation in honey bees.
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Table 1 The differences between queen and worker of honey bee

Queen Worker
Mass at emergence 178-292 mg 80-120 mg
Ovarioles 150-180 2-12
Spermatheca
Pollen basket, Wax glands
Sting barbs
3-5 13-38d 140-180 d

Age
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DNA DNA 2
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CpG Lyko 2010 Noncoding RNA  ncRNA small
interfering RNA  siRNA  microRNA miRNA
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RNA siRNA
DNA miRNA SIRNA
piRNA Ambros 2004
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Table 2 Comparison of methylated genes in queen and worker of Apis mellifera

Up-methylated different

Number of methylated genes methylated genes

Number of .
Sample Number of different
genes
methylated genes
Queen larvae Worker larvae Queen larvae~ Worker larvae
Larvae body
2
11736 7 335 7 381 725 50% 50%
2 day old
4
11736 7 355 7 537 3013 30% 70%
4 day old
6 11736 7 245 7731 5049 10% 90%
6 day old
Larvae head
4
— 6 086 2399 18% 82%
4 day old
Adult brain
2.5
— 5854 561 44% 56%
2.5 week old
Shi 2013 Foret 2012
Lyko 2010

Data of larvae body are from Shi et al. (2013); Data of larvae head are from Foret ef al.( 2012); Data of adult brain are from
Lyko et al. (2010).
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miRNA 2012 Weaver 2007
65 miRNA 1 miRNA
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