GENE EXPRESSION AS AN EARLY INDICATOR OF HONEY BEE COLONY EHALTH
Autumn Woolpert1, Alexa Kozlak1, Carol Fassbinder-Orth1, autumnwoolpert@creighton.edu
1 - Department of Biology, Creighton University, Omaha, NE;

Honey bees and other pollinators have been experiencing record declines in recent years. For honey bees these declines include annual colony losses of 50% or more. These losses threaten global ecosystems and agricultural productivity. Numerous factors such as pesticide exposure, intensive agriculture, transportation, pathogen infection, and immunosuppression are thought to contribute to these high colony losses. However, the exact causes are unknown, so there are no methods for reliably predicting colony loss. This longitudinal study monitored Apis mellifera (European honey bee) colonies in a commercial honey bee operation in Iowa for one year to determine whether correlations between colony-level health and molecular-level data could be observed and used to predict colony loss. Multiple metrics across fifty colonies were measured, including levels of four physiological markers: vitellogenin, phenoloxidase, odorant-binding protein, and octopamine receptor. These markers are involved in colony division of labor and immune function. Colonies were sampled monthly, and relative expression levels were quantified using a digital droplet polymerase chain reaction (ddPCR).  Results are expected to be useful for developing tools that can identify failing colonies early to prevent pathogen transmission and minimize colony losses. 
