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Basic study for the development of human monoclonal antibodies treating botulism
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Botulinum neurotoxin (BoNT) is the most potent natural toxin known. Of the
seven BoNT serotypes (A to G), types A, B, E, and F cause human botulism. Treatment of human
botulism requires the development of effective toxin-neutralizing antibodies without side effects.
In this study, we analyzed the function of human monoclonal antibodies (HuMAbs) neutralizing type B
botulinum neurotoxin (BoNT/B), and revealed the mechanisms of action of these HuMAbs. On the other
hand, we analyzed the binding and neutralization activity of HuMAbs against type A BoNT (BoNT/A).
These HuMAbs recognized non-overlapping epitopes. Furthermore, these HuMAbs showed neutralization
activity against BoNT/A individually and three combination of HuMAbs showed a synergistic
neutralization effect. These data demonstrate that these HuMAbs against BoNT/B and BoNT/A are
promising in terms of a foundation for new human therapeutics for botulism.
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Competition ELISA
A (BONT/A) (CHo ) 4
3 (NT-320 BT-015 BT-175) BoNT/A
Competition ELISA

BoNT/A1(M-PTC) 500 pg (NT-320 BT-150 BT-175) 100 pg
(PBS )
2 3
3 BoNT/A1
5.0 ng ( ) BONT/A2
NT-320 BoNT/A2
BoNT/A1
Numbers of mice (alive/tested)
6h 16 h 24 h 48 h 72h 96 h
PBS (cnt) 2/2 0/2
NT-523 " o2 oR
NT-320 2/2 2/2 2/2 12 12 1/2*
BT-015 2/2 2/2 2/2 0/2
BT-175 2/2 2/2 0/2
*FEEEDHY.
Hx I RIFE,
Numbers of mice (alive/tested)
4h 10 h 24 h 36 h 48 h 72 h 96 h
PBS (cnt) 313 0/3
NT-320 + BT-015 3/3 2/3 0/3
NT-320 + BT-175 3/3 3/3 1/3 1/3 1/3 113 13
BT-015 + BT-175 3/3 2/3 1/3 1/3 1/3 1/3 1/3
NT-320 + BT-015 + BT-175 3/3 3/3 3/3 3/3 3/3 3/3 3/3
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