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The objective of this project is first to identify a Bacillus thuringiensis (Bt) crystal toxin with basal toxicity against Asian
citrus psyllid (ACP). The toxicity of the selected toxin will then be enhanced by addition of a peptide that binds to the gut of
ACP. This peptide addition to the toxin is expected to enhance both binding and toxicity against ACP.

Seven Bt strains showed toxicity against ACP with significant ACP mortality at 500ug/ml relative to control treatments.
One Bt strain was selected for further identification of individual toxins by LC-MS/MS analysis. Based on the results, three
specific Cry toxins were identified. The identity of these toxins was confirmed by comparison with the Bt Cry toxin holotype
list, using ClustalW2-nucleotide. Further ACP bioassays with two of the toxins from the selected strain indicated that both
toxins show toxicity against ACP at 500ug/ml. One of these toxins was selected for modification with the gut binding
peptide.

A phage disulfide-constrained heptapeptide library was screened and four ACP gut binding peptides were isolated. These
peptides were expressed as peptide-mCherry fusion proteins as described in the previous report. Pull down assays were
used to assess the binding of peptide-mCherry fusion proteins to ACP brush border membrane vesicles (BBMV) to
confirm binding and to assess the relative strength of binding of the different peptides. mCherry alone and a random
sequence peptide-mCherry fusion protein were used as negative controls for these assays. Specific binding of peptides to
BBMYV proteins was supported by the results of binding competition assays with mCherry or with a competitive synthetic
peptide.

Two dimensional gel electrophoresis coupled with ligand blot analysis showed that four peptide-mCherry fusion proteins
bind to 50kDa, 37kDa and 25kDa BBMV proteins all with the same pl (~9). The negative control, mCherry showed non
specific binding to an abundant 50kDa protein with a pl ~5.

Analysis of peptide binding to the psyllid gut in vivo using fluorescence microscopy indicated that peptide 15-mCherry and
peptide 18-mCherry bind the ACP gut, with minimal background fluorescence from the mCherry negative control.

PI First Name Bryony Organization lowa State University

Pl Last Name Bonning Project Number 711

Email bbonning@iastate.edu Project Duration (years) 3 Year of Project 3
Phone 515-294-1989 Total Funds (current year) $152,636.00

Form PR-12 Quarterly Reports C )



http://www.citrusrdf.org/blog/archives/802

	TITLE: Identification of Bacillus thuringiensis endotoxins active against Adult Asian Citrus Psyllid
	DATE: 01/21/2016
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Vector Management]
	ABSTRACT: The objective of this project is first to identify a Bacillus thuringiensis (Bt) crystal toxin with basal toxicity against Asian citrus psyllid (ACP). The toxicity of the selected toxin will then be enhanced by addition of a peptide that binds to the gut of ACP. This peptide addition to the toxin is expected to enhance both binding and toxicity against ACP. 

Seven Bt strains showed toxicity against ACP with  significant ACP mortality at 500ug/ml relative to control treatments. One Bt strain was selected for further identification of individual toxins by LC-MS/MS analysis. Based on the results, three specific Cry toxins were identified. The identity of these toxins was confirmed by comparison with the Bt Cry toxin holotype list, using ClustalW2-nucleotide. Further ACP bioassays with two of the toxins from the selected strain indicated that both toxins show toxicity against ACP at 500ug/ml. One of these toxins was selected for modification with the gut binding peptide.

A phage disulfide-constrained heptapeptide library was screened and four ACP gut binding peptides were isolated. These peptides were expressed as peptide-mCherry fusion proteins as described in the previous report. Pull down assays were used to assess the binding of peptide-mCherry fusion proteins to ACP brush border membrane vesicles (BBMV) to  confirm binding and to assess the relative strength of binding of the different peptides. mCherry alone and a random sequence peptide-mCherry fusion protein were used as negative controls for these assays. Specific binding of peptides to BBMV proteins was supported by the results of binding competition assays with mCherry or with a competitive synthetic peptide.

Two dimensional gel electrophoresis coupled with ligand blot analysis showed that four peptide-mCherry fusion proteins bind to 50kDa, 37kDa and 25kDa BBMV proteins all with the same pI (~9). The negative control, mCherry showed non specific binding to an abundant 50kDa protein with a pI ~5.

Analysis of peptide binding to the psyllid gut in vivo using fluorescence microscopy indicated that peptide 15-mCherry and peptide 18-mCherry bind the ACP gut, with minimal background fluorescence from the mCherry negative control.
	FIRST: Bryony 
	LAST: Bonning
	EMAIL: bbonning@iastate.edu
	PHONE: 515-294-1989
	ORGANIZATION: Iowa State University
	CONTRACT: 711
	DURATION: 3
	YEAR: 3
	FUNDS: 152636
	PERIOD: Quarterly
	INSTRUCTIONS: 
	UPLOAD: 
	Quarter: [December]
	Year: [2015]


