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	TITLE: Identification of Bacillus thuringiensis endotoxins active against Adult Asian Citrus Psyllid
	DATE: 07-15-13
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Unclassified]
	ABSTRACT: The overall goal of this project is to identify a Bacillus thuringiensis (Bt) crystal toxin with toxicity to Asian Citrus Psyllid (ACP) and to further enhance toxicity by genetic modification. The long term goal of the proposed research is an effective management strategy for the psyllid and associated HLB disease that is more sustainable, less costly and more environmentally benign than the repeated application of broad spectrum insecticides.

Our focus for the current reporting period has been on isolating Bt toxins from the selected Bt strains.  Nine Bt strains with known toxicity against Dipteran and Lepidopteran insects were selected. These strains recovered from storage, checked for stability and amplified for 4 days on T3 plates (Travers et al. 1987) at 30⁰C until spores and crystals have formed. The strains then harvested in sterile water and shipped to Iowa State University at room temperature. This work was carried out at collaborative USDA-ARS laboratory in Beltsville, MD

Purification of the toxins from Bt strain suspension was carried out Iowa State University. Briefly, Bt strain suspension centrifuged at 14,000 rpm for 15 min at 4⁰C. Pellet gently sonicated on ice and washed with cold 0.5 M NaCl. Final pellet resuspended in 50 mM Na2Co3, pH 10.5 containing 10 mM DTT for the Bt toxin solubilization in the incubator shaker at 37⁰C for 3 hr. Solubilized Bt toxins harvested by centrifugation. Small aliquot of Bt toxins analyzed by SDS-PAGE while remaining Bt toxin preparation snap frozen in liquid nitrogen and stored at -80⁰C until further use. 

SDS-PAGE profile of isolated Bt toxins exhibited multiple high intensity protein bands ranging from molecular weights of ~22 kDa to ~150 kDa (Figure 1). Three out of nine Bt strains showed presence of a unique protein band running above 250 kDa molecular weight marker protein. Toxin profiles of nine Bt strains are categorized in the following five groups based on the similarity of toxin profiles. 
Group one:  Three Bt strains with similar toxin profiles
Groups two and three: Two Bt strains each with similar toxin profiles 
Groups four and five:  One Bt strain each with unique toxin profile. 
Isolated Bt toxins will be activated in vitro using bovine trypsin, analyzed on SDS-PAGE, quantified and will be sent to Dr. David G. Hall, USDA-ARD, Fort Pierce, FL for ACP membrane feeding assays for toxicity analysis.       
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