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ASIAN CORN BORER:
AGRICULTURAL PEST

TARGET DESIGN

MECHANISTIC PROBING

Ostrinia furnacalis (Asian
Corn Borer) is native to
Asia and the Pacific Islands
Major agricultural pest
targeting staple crops such
as corn, cotton, millet, and
hops
Responsible for crop
losses estimated at 6-9
million tons per year

Lipophilic tail
• Size
• Branching
• Electronic nature

Polar head group
• 2°/3° amides
• 1,2,3-triazole
• 1,2,4-oxadiazole

U-shaped center
• Benzene 
• Bicyclo[3.1.1]heptane

PBP mechanism known for several
other Lepidopteran species including
Anthereae polyphemus, Bombyx mori,
and Amyelois transitella
At pH 4.5: 

Helical C-terminus competes for
the binding pocket
N-terminal histidine gate open

At pH 6.5:
Unstructured C-terminus leaves
binding pocket open for ligand
N-terminal histidine gate closed

Unique features of OfurPBP2:
C-terminal has four additional
charged residues at pH 4.5
C-terminal observed as a helix
at pH 6.5, but overall protein
exhibits flexible structure at
pH 4.5
N-terminal gate His70
substituted with Arg,
additional His88

Hypotheses:
C-terminal does not occupy hydrophobic pocket in the ligand-free form
C-terminal gate does not play a role in binding/release
N-terminal gate (Arg70-His95) does not play a role in binding/release

4a: natural pheromone structure
 12(E/Z)-tetradecenyl acetate


