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PP-009 [Bee Health] 
Circular RNA ame_circ_000115 regulates gene expression immune response of European honeybee larvae to Ascosphaera 
apis infection

Rui Guo, Xiaoxue Fan, He Zang, Dafu Chen
College of Bee Science and Biomedicine, Fujian Agriculture and Forestry University, Fuzhou 350002, China

Circular RNAs (circRNAs) are a new class of non-coding RNAs, which have been confirmed to regulate insect gene 
expression and immune response through multiple manners such as competing endogenous RNA (ceRNA) regulatory 
network. Currently, function of circRNA in the immune response of Apis mellifera ligustica to Ascosphaera apis infection 
remains unclear. PCR and Sanger sequencing confirmed the existence of back splicing (BS) site within ame_circ_000115 
(ac115). RT-qPCR assay showed that as compared with that in the un-inoculated group, the expression level of ac115 in 
4-day-old larval gut of the A. apis-inoculated group was significantly up-regulated, while that in 5- and 6-day-old larval 
guts were significantly up-regulated. The brightness of specific band for ac115 in 4-, 5-, and 6-day-old larval guts of the 
siRNA-circ_000115-fed group gradually became weak, whereas that of the siRNA-scramble-fed group was pretty high 
without obvious variation. Compared with that of the siRNA-scramble-fed group, the expression of ac115 in 4-day-old 
larval gut of the siRNA-circ_000115-fed group was significantly down-regulated, whereas that of the 5- and 6-day-old 
larval guts were significantly down-regulated. Dual-luciferase reporter gene assay suggested that ame-miR-13b was 
truly existed and expressed in the larval guts, and there was true binding relationship between ac115 and ame-miR-
13b. In comparison with that in the siRNA-scramble-fed group, the expression levels of antimicrobial peptide genes 
hymenoptaecin and abaecin in 6-day-old larval gut of the siRNA-circ_000115-fed group were significantly up-regulated, 
while that of ecdysone receptor (Ecr) was significantly down-regulated. These results indicate that ac115 is truly expressed 
in A. m. ligustica larval guts, BS site truly exists within ac115, and effective interference of ac115 in A. m. ligustica larval 
guts can be achieved via feeding siRNA. Moreover, ac115 potentially regulates Ecr expression through adsorption of 
ame-miR-13b and expression of hymenoptaecin and abaecin using a non-ceRNA manner, further participating in host 
response to fungal invasion.

PP-010 [Bee Health] 
Breeding for disease and mite resistance in the small commercial apiary
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Breeding for disease and varroa mite resistance in the European honeybee. Is it possible to achieve this in the small 
commercial apiary?

Problem / OBJECTIVE: Varroa mite resistant bees make up a very small percentage of the managed honeybee population. 
Small commercial apiaries centered around a breeding program for resistance can contribute to greater resistance and 
diversity in the overall managed honeybee population while also strengthening the beekeeping industry.

Methodology 
A multi-faceted management plan consisting of breeding, honey, and nucleus colony production, provides the foundation 
for optimal selection and vetting (primarily utilizing natural selection). At the same time production of other revenue 
streams via honey and bees are secured (commercial viability in the breeding stock). Further assays are used to quantify 
disease and mite resistance in the breeder queens. 

RESULTS: Results have shown and continue to show improvement for mite resistance in the managed honeybee population 
in my apiary, that primarily being the very low to no chemicals needed to treat for the varroa mite. New developments in 
quantifying resistant traits (primarily SMR/VSH) using the Harbo Assay further verifies the selection for breeder queens 

CONCLUSION: My career as a full-time beekeeper (15 yrs) has been built on breeding and managing for mite resistance. I 
have seen great success and hardships, overall, the successes have outweighed the hardships. Using this paradigm is a 
proven way to breed for resistance and make a peaceful living with the honeybee while doing so. 

Practical Implications for beekeepers
The future of the beekeeping industry is in mite resistant stock. This is one way we can achieve that objective. With more 
small commercial apiaries engaged in a mite resistant breeding program the stronger and more resilient our bees and our 
industry will become.


