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30. A sensitive and robust Western Blot cell-based assay

to measure the activity of botulinum neurotoxin
serotype A

Ester Fernandez-Salas, Joanne Wang, Yanira Molina,
Jeremy Nelson, Patton Garay, Ramilla Lewis, David Paul,
K. Roger Aoki
Allergan Inc., Irvine, USA

Cell-based assays are critically important for measure-
ments of botulinum neurotoxin serotype A (BoNT/A) activity
in field and biological samples, in-process samples, and
formulated products, to reduce the need for in vivo testing
of toxin activity, and to identify inhibitors of BoNT/A action.
A well-designed cell-based assay should be able to evaluate,
indirectly or directly, all three steps in BoNT activity:
receptor binding, internalization and translocation, and
catalytic activity. A new 96-well plate cell-based assay has
been developed using differentiated Neuro-2a cells and a
Western Blot (WB) read-out with a custom antibody to
SNAP25197 that specifically recognizes the cleaved product
of BoNT/A. The assay is based on a 7 point dose-response
curve fitted with a 4 parameter logistic model that
generated EC50 values of 2.970.36 nM. The assay is run
by five operators with Z0 values of 0.7 and signal-to-noise
values greater than 100 fold. Further optimization of
differentiation, BoNT/A treatment, and WB conditions
resulted in increased sensitivity and EC50 values of
50–100 pM. In conclusion, a new specific and robust
medium-throughput screening Western Blot cell-based
assay for measuring BoNT/A activity has been developed
and characterized. Optimization of the assay resulted in
increased sensitivity that at the moment is still insufficient
for developing a potency assay for product release, but may
be useful for evaluation of more concentrated samples.
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31. Xeomins is free from complexing proteins
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In contrast to other products on the market, Xeomins

contains only the therapeutically active protein, the 150 kDa
botulinum neurotoxin type A. It could be demonstrated by
several physico-chemical procedures that no other clostri-
dial proteins are present in the product. Consequently,
Xeomin is the product with the highest specific potency.

In clinical studies it was shown that the purified neuro-
toxin is equally efficacious to other botulinum toxin prepa-
rations and additional clostridial proteins do not contribute
to the therapeutic effect. The neurotoxin complex is stable
only at acidic pH and immediately dissociates at physiolo-
gical pH after injection into the muscle to liberate the active
150 kDa neurotoxin. Therefore, the complexing proteins do
not influence the diffusion behaviour because of the risk of
adverse reactions caused by the spread of the neurotoxin. In
contrast, the complexing proteins acting as lectins could
have a negative impact on the therapeutic use.
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Xeomins is stable at room temperature for a period of 4
years and does not require refrigeration, which demon-
strates that complexing proteins are not required for the
stabilisation of the neurotoxin in a formulation.
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32. Reductive therapeutic strategy to prevent
BONT intoxication
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The light chain (LC) of BoNT is brought into the cell in
association with the heavy chain (HC) through the HC/
receptor endocytotic mechanism. The LC-HC subunits are
held together by a single disulfide bond. Intracellular
reduction of this bond and separation of the two subunits
yield LC endopeptidase. This requirement suggests a
strategy of reductive prophylaxis to disrupt the disulfide
bond prior to target cell binding. We examined the utility
of tris-(2-carboxyethyl)-phosphine hydrochloride (TCEP),
a relatively non-toxic, non-sulfur containing disulfide
bond reducing agent that lacks the undesirable properties
of mercaptan reducing agents. TCEP was as effective as
DTT for activation of BoNT/B in vitro. TCEP was then tested
as a pretreatment to prevent BoNT intoxication in SHSY-
5Y human neuroblastoma cells. Vesicle trafficking was
measured following K+ stimulation of cells preloaded
with [3 H]-noradrenaline. Preincubation of BoNT with
1 mM TCEP maximally protected against inhibition
release, achieving 72% of untreated controls, and was
not toxic at this level. The protective effect was likely due
to the sparing of SNARE proteins as VAMP-2 levels were
protected. Since disulfide bond coupling between toxin
subunits is a general motif for many toxins that require
reduction to separate subunits, our results suggest that
TCEP could be a promising means to protect against these
toxins by preventing cell penetration.
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33. Fully active recombinant Bont/E purified from
E. coli in high yield
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Both rHis6-BoNT/E and rBoNT/E-His6 were produced
from a codon optimized gene within Escherichia

coli. Similar to native BoNT/E isolated from Clostridium
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