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Botulism Disease

Categories of Human Botulism:

Wound botulism Infant botulism

Prevent botulism @*st'c eaning

: S;E:Ethe wog.nﬂ'
Honey may
quiet them, : The estimated human median lethal dose, LD50 of
Kty BTl IEE _ type A botulinum neurotoxin (BoNT):

can Kill them
- 1.3-2.1 ng/kg intravenously/intramuscularly

- 10-13 ng/kg when inhaled
- 1000 ng/kg when taken by mouth (Armon et al, 2001).
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Functional Detection of Botulinum Neurotoxin

Mouse Bioassay

Exquisitely sensitive:
~5 pg/mouse (~33 amol)

- Costly

- Lasts for a long period (up to 5 days)

- Many mice suffer from botulism and die
painfully, ~600,000 annually

- Only 17 test sites in the US

|

Quantitative, do not require
animals

Rely on antibody-based
capturing of the toxin




Multimeric Substrates upon BoNT Cleavage Produce an Amplified Signal

ISAS proteins contain multiple BoNT cleavage sites

AiC
iz 2177 e

ogf

?._ B/ G/f etanus |
5 e T I I I B L -
2 F5AH)

[
E
I

>f BoNT is a Zn-metalloprotease

L 2
g 2
g s g
Ej P o g Gﬁs.:-_i_-FESS.n'n._ _..c.KLK Two Cleavage Pl‘OdllCtS Isobaric products .
=g iy SNARE Peptide ISAS Peptide
; E Synaptic E \l/
o o Vesicle Q
T3 5
- SN & BONTICE J—
©]
= : -
B — > >
'~ Pirazzini et al
4 irazzini et a m/Z m/z



Enrichment of BONT/A from Human Serum without
Use of Antibodies

Inhibitor ISAS/
cocktail BSA
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Analytical Performance of the PRM Assay
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Poor separation performance.




Detection of Toxin in Serum from Suspected Case of

£ 80 L

5 pp
qE: g > Ppm o
73 S 60 it
o E light
—-—
c 40
B 1k
< 20 +24 ppm
Q* i .'

11.2 115 118
Retention Time
70 11.5
o 0 ppm
o —_ S PF
A = £ 50 115
5_( 5 +0.3 ppm
w o 230 -
-

g E E 10
e =1
V)
N

112 115 118 121
Retention Time

Peak Area Normalized

Food-borne Botulism
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Total Area Ratio
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Quantification of Toxin in Serum from Suspected Case of
Food-borne Botulism
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Mouse assay: 0.5 mL injected, corresponding to 10% MLD50 # below LoD!
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