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Design of biopesticide using target cell recognition mechanism of dietary toxic
protein with multiple target species
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Cry46Ab is a B -type pore-forming toxin that is toxic to harmful organisms
such as mosquito larvae, apple snails, and slugs. The target organism recognition mechanism of this
protein will help establish a safe and environmentally friendly pest control method.

In the mechanism of action of Cry46Ab, binding to the receptor is considered to be an important step
in target organism recognition. Therefore, we created many amino acid substitution mutants of the

two aromatic amino acid clusters located on the surface of this protein and examined changes in

activity, suggesting that both clusters are required for binding to the receptor. Investigation of

the binding mechanism of this region to receptors will lead to the development of biopesticides with
excellent selective toxicity.
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Syn_cry46Ab Syn_egfp PGEX-2T BamHI-EcoRl

3 DNA PGEX-Syn_cry46Ab-egfp BL21

IPTG GST( )-Cry46Ab-eGFP (86.2 kDa)
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Syn_cry46Ab <<+ CCG ATT ACG GTG CAG TAT GGC CAT TAT TGC TAT AAA AAC GTG GGCACC ***
priY83A-F 5’-GTG CAG GCA GGC CAT TAT TGC TAT AAA AAC-3’
priY83A-R 3’-GGC TAA TGC CAC GTC CGT CCG GTA-5’
priH85A-F 5’-G TAT GGC GCC TAT TGC TAT AAA AAC GTG GGC-3’
priH85A-R 3’-C TAA TGC CAC GTC ATA CCG CGG ATA AC-5’
priY86A-F 5’-GGC CAT GCA TGC TAT AAA AAC GTG GGC-3’
priY86A-R 3’-GC CAC GTC ATA CCG GTA CGT ACG ATA-5’

priY88A-F 5’-TAT TGC GCA AAA AAC GTG GGC ACC-3’
priY88A-R 3’-C GTC ATA CCG GTA ATA ACG CGT TTT TTG-5

234 238
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cry46Ab_Syn ««+ GTG GGC CCG GGC GGC CAT TAT TTC TGG TTT AAT CCG GCG CGC GAT ***

priH234A-F 5’-GGC GGC GCA TAT TTC TGG TTT AAT CCG G-3’
priH234A-R 3’-CAC CCG GGC CCG CCG CGT ATA AAG-5’

priF236A-F 5’-CAT TAT GCA TGG TTT AAT CCG GCG C-3’
priF236A-R 3’-G GGC CCG CCG GTA ATA CGT ACC AAA-5’

priF238A-F 5’-TTC TGG GCA AAT CCG GCG CGC GAT-3’
priF238A-R 3’-CCG CCG GTA ATA AAG ACC CGT TTA GGC-5’

Cry46Ab
Cry46Ab
LB +75 p g/mL ampicillin PGEX-Syn_cry46Ab-egfp/E. coli BL21 1/20 vol
30° C  IREEEE LI,
0D600 =0.8  IPTG 1 mM 4
PBS 2.0 mL (1 mM Pefabloc SC )
(BRANSON SFX150 micro tip, 30%, ON 20 , OFF 20 , Total 6 )
2  Triton X-100-0.5 M NaCl
0.5 M NaCl 1.0 mL
50 mM Carbonate buffer (pH10.5) ( 5 ) Bradford
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(LC50)
Cry46Ab Y83-Y88
Cry46Ab Y83A Y86A Y88A
{pa/ml) o) o) o) o)
32.0 6 5 83.3 6| 100.0 6| 100.0 4| 66.7
16.0 30 27 90.0 24| 80.0 28 93.3 21| 70.0
8.0 30 9 30.0 17 | 56.7 23 76.7 11| 36.7
4.0 30 3 10.0 6| 20.0 14 |  46.7 0 0.0
2.0 30 0 0.0 1 3.3 2 6.7 0 0.0
LC50 (ug/mL) 9.51 7.62 4.87 11.95
95% (7.98-11.56) (6.22-9.50) (4.01-5.89) (9.63-15.82)
H234-8F238
H234A F236A F238A
(ug/ml) o) o) o)
64.0 12 10| 83.3 12 | 100.0 12 | 100.0
32.0 24 17| 70.8 15 62.5 23| 95.8
16.0 24 11| 45.8 3 12.5 22| 91.7
8.0 24 2 8.3 1 4.2 9| 37.5
4.0 12 0 0.0 1 8.3 0 0.0
LC50 (ug/mL) 21.13 26.2 9.44
95% (16.49-27.89) | (21.67-32.51) | (7.68-11.30)
Y83A-H234~8F238
Y83A-H234A Y83A-F236A Y83A-F238A
(ug/ml) o) o) o)
64.0 12 5| 83.3 0 0.0 7| 58.3
32.0 12 5| 70.8 0 0.0 6| 50.0
16.0 12 11| 45.8 0 0.0 3| 25.0
8.0 12 0 8.3 0 0.0 0 0.0
LC50 (ug/mL) 59.19 - 40.63
95% (29.48-) ) (26.70-94.28)
Cry46Ab B B -
PFT B -PFT
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