Can molecular markers
be used for breeding
disease-resistant
bees?

Improving the resistance of honey bees to diseases and
pests would benefit Australia's honey bee industry and
biosecurity. CRC for Honey Bee Products researchers
investigated the feasibility of molecular markers as a
tool to identify immunity proteins in bees.

Honey bees are susceptible to diseases and pests that significantly affect CRC

colony health and productivity. Successfully breeding more disease-resistant FOR HONEY EEE PRODUCTS
bees is an important research area with multiple benefits for the Australian

honey bee industry.

Determining the resistance of honey bees to disease and infections can be
difficult and time-consuming. i~  beehealth

Molecular markers could provide a quick and

effective way of measuring indicators of honey bee biomarkers
health, including disease resistance, hygienic

behaviour, pollination efficiency, honey production

and gentleness. ! ! ) .
biosecurity

In the future, it is hoped that genetic engineering can be used to modify
honey bees and that molecular markers can assist breeding by detecting
sections of DNA or proteins that code or produce desirable disease-resistant
traits.




To progress this aim, CRC researchers explored the feasibility of finding
genetic or protein markers by studying the diversity of honey bees within a
colony and between colonies to determine whether the effects of disease
can be measured reproducibly to find immunity proteins.

In order to identify and quantify protein markers for disease response, CRC
researchers infected honey bee drones from different colonies with spores
from the honey bee parasite Nosema. Changes in the proteins within
different body parts of the drones were then assessed over time, as was the
intensity of infection.

Researchers found that the bee’s immune response
to Nosema changed over the 12 days of infection.
However, bee age and colony origin were the
strongest factors affecting the immune response.

As bees age, their fat body condition degrades, and the abundance of general
immune proteins declines dramatically. Although Nosema is an ingested
pathogen that only contacts the bee’s gut tissue, a strong response was also
found in the bee’s head and fat body in the first three days following
infection, resulting in a full-body immune response.

Some colonies are more resistant to disease than others. When the immune
response between colonies was compared, researchers found that each
colony used different proteins to fight the infection, with between 40 and 60
unique protein changes identified per colony. This finding shows how diverse
the immune response can be on the molecular level. It also highlights the
importance of maintaining genetic diversity in the apiary.

e b

Dave Leyland from Bees
Neez Apiaries and CRC
PhD student Shannon
Holt at the Better Bees

Y Breeding Program

Dr Julia Grassl
School of Molecular Sciences

University of Western Australia I
. Soffeie:  Australian Government Aus I nd ust ry
Email: : - ,
*“ Department of Industry, Science, Cooperative Research
Energy and Resources Centres Program



mailto:julia.grassl@uwa.edu.au
http://www.crchoneybeeproducts.com/

	Improving the resistance of honey bees to diseases and pests would benefit Australia's honey bee industry and biosecurity. CRC for Honey Bee Products researchers investigated the feasibility of molecular markers as a tool to identify immunity proteins...

