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Insecticidal Peptides
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Attributes
• Derived from naturally occurring peptides
• Classified as bioinsecticides

– Signal word Caution
– REI 4 hours, PHI 0 days, MRL exempt

• Demonstrate target site specificity
– Spear awarded new IRAC Group 32 in Nov 2018
– Nicotinic Acetylcholine Receptor Allosteric 

Modulators - Site II
Spear: GS-omega/kappa-Hxtx-Hv1a

MW 4,571
Inhibitory Cystine Knot (ICK) Peptide
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Insecticidal Peptides
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Major Hurdles to Development
• Manufacturing

– Engineering for efficacy, safety, stability
– Expression in food-grade yeast under liquid 

fermentation
• EPA regulatory path

– Not microbial, biochemical or PIP
– Emerging Technologies branch of the BPPD

• Bioavailability
– Large molecule almost 20x larger than imidacloprid
– Applied with a gut disrupting facilitator (Bt) for 

ingestion activity

Spear: GS-omega/kappa-Hxtx-Hv1a
MW 4,571

Inhibitory Cystine Knot (ICK) Peptide
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Insecticidal Peptides
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Two Distinct Use Patterns
• Contact

– Diffusion through cuticle (spiracles)
– Targets smaller soft-bodied pests such 

as aphids, mites, thrips, whiteflies
– Higher use rates

• Ingestion
– Peptide reaches target site via midgut 

disruption
– Applied with low label rate of Bt 

product
– Broad spectrum activity vs lepidopteran 

larvae
– Lower use rates
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Label Update
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Prior
• Original label 

– Approved August 2017 
– Greenhouse use only
– Aphids, Mites, Thrips, Whiteflies
– Spotted-wing drosophila

• Revised label 
– Approved April 2020
– Broader range of GH targets
– New GH application instructions
– Open field uses added
– Hemp and Tobacco added
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Label Update
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Prior
• Original label 

– Approved August 2017 
– Greenhouse use only
– Aphids, Mites, Thrips, Whiteflies
– Spotted-wing drosophila

• Revised label 
– Approved April 2020
– Broader range of GH targets
– New GH application instructions
– Open field uses added
– Hemp and Tobacco added

Update
• Application rates

– GH high volume sprayers widened to 1-3 
gal/100 gal (vs 2-3 gal/100)

– GH for immersion/dipping treatment 
dropped to 5-10% product solution (vs 10-
25%)

– NIS use recommendation defined as 0.125% 
v/v (vs no definition)

– Aerial application added

• Crops and pests
– Whiteflies added for Field Vegetables
– Thrips added for Field Fruit
– Tree Nuts (group 14-12) added with plant-

feeding mites
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Label Update

7

Prior
• Original label

– Approved September 2018
– Commercially available January 2019
– Open field uses
– Broad range of lep targets
– Co-applied with a lep-active Bt product
– Identical formulation to Spear-T

• Revised label
– Approved April 2020 
– Revised and simplified target species
– Added Colorado potato beetle in combination 

with beetle-active Bt
– Hemp and Tobacco added
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Label Update
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Prior
• Original label

– Approved September 2018
– Commercially available January 2019
– Open field uses
– Broad range of lep targets
– Co-applied with a lep-active Bt product
– Identical formulation to Spear-T

• Revised label
– Approved April 2020 
– Revised and simplified target species
– Added Colorado potato beetle in combination 

with beetle-active Bt
– Hemp and Tobacco added

Update
• Use restrictions

– Chemigation allowable for cranberry
– Maximum of 5 applications per season or 

crop cycle (vs 10 gallons per year)

• Application volume
– Added in definition for mature orchard crops 

(minimum of 50 gal/A for ground and 10 
gal/A acre for aerial

• Crops and pests
– Pecan nut case bearer added
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Product Update
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Prior
• Introduced to IR-4 as VST-7300 in 2020 
• Like Spear

– Bioinsecticide with peptide active ingredient
– Contact efficacy against smaller, soft-bodied 

insects/mites
– Ingestion efficacy against lepidopteran larvae 

when combined with Bt facilitator

• Unlike Spear
– Active ingredient U1-AGTX-Ta1b-QA
– Targets the insect nervous system at distinct site 

and likely a new IRAC group
– Dry flowable formulation

Basin-T
Basin Flex
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Product Update
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Prior
• Introduced to IR-4 as VST-7300 in 2020 
• Like Spear

– Bioinsecticide with peptide active ingredient
– Contact efficacy against smaller, soft-bodied 

insects/mites
– Ingestion efficacy against lepidopteran larvae 

when combined with Bt facilitator

• Unlike Spear
– Active ingredient U1-AGTX-Ta1b-QA
– Targets the insect nervous system at distinct site 

and likely a new IRAC group
– Dry flowable formulation

Update
• EPA submission March 2021

– Decision expected October 2022

• Two products
– Basin-T vs smaller-soft-bodied insects/mites
– Basin Flex vs lepidopteran larvae

• Label highlights
– Water soluble 4-oz packets
– 8.5% active ingredient

Basin-T
Basin Flex
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Crop and Pest targets in 2020

Basin-Flex Targets in 2020
• Beet armyworm 
• Cabbage looper
• Codling moth
• Diamondback moth
• Fall armyworm
• Imported cabbageworm
• Lesser appleworm
• Melonworm/Pickleworm
• Navel orangeworm
• Obliquebanded leafroller
• Oriental fruit moth
• Tomato fruitworm
• Tufted apple budmoth

Basin T Targets in 2020
• Green peach aphid

– Greenhouse 
Cucumber

– Greenhouse Coleus
• Spotted-wing drosophila

– Blackberry

13

– Broccoli, Cabbage, Lettuce
– Cabbage 
– Apple
– Broccoli, Cabbage, Collards
– Sweet corn
– Cabbage
– Apple
– Cucumber
– Almond, Pistachio
– Apple
– Apple
– Tomato
– Apple
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