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BONT/A Protein, Clostridium botulinum, Recombinant (His & SUMO)

General Information

BONT/A;bonT;Botulinum neurotoxin type A;Bontoxilysin-A (BOTOX); atx; botA;Botulinum
neurotoxin type Al

Synonyms:

Protein Construction: 1-436 aa

Species: Clostridium botulinum
Expression Host: E. coli
Accession: PODPIO

Molecular Weight: 66.0 kDa (predicted)

MPFVNKQFNYKDPVNGVDIAYIKIPNVGQMQPVKAFKIHNKIWVIPERDTFTNPEEGDLNPPPEAKQVPVSY
YDSTYLSTDNEKDNYLKGVTKLFERIYSTDLGRMLLTSIVRGIPFWGGSTIDTELKVIDTNCINVIQPDGSYRSEE
LNLVIIGPSADIIQFECKSFGHEVLNLTRNGYGSTQYIRFSPDFTFGFEESLEVDTNPLLGAGKFATDPAVTLAHE
LIHAGHRLYGIAINPNRVFKVNTNAYYEMSGLEVSFEELRTFGGHDAKFIDSLQENEFRLYYYNKFKDIASTLN
KAKSIVGTTASLQYMKNVFKEKYLLSEDTSGKFSVDKLKFDKLYKMLTEIYTEDNFVKFFKVLNRKTYLNFDKA
VFKINIVPKVNYTIYDGFNLRNTNLAANFNGQNTEINNMNFTKLKNFTGLFEFYKLLCVRGIT

AA Sequence:

QC Testing

Activity has not been tested. It is theoretically active, but we cannot guarantee it. If you

Biological Activity: . . . . . . . .
require protein activity, we recommend choosing the eukaryotic expression version first.

Purity: > 90% as determined by SDS-PAGE.
Endotoxin: < 1.0 EU/pg of the protein as determined by the LAL method.
Formulation: Tris-based buffer, 50% glycerol

Preparation and Storage

Reconstitution:

Reconstitute the lyophilized protein in distilled water. The product concentration should not be less than 100
ug/ml. Before opening, centrifuge the tube to collect powder at the bottom. After adding the reconstitution buffer,
avoid vortexing or pipetting for mixing.

Stability & Storage:

Lyophilized powders can be stably stored for over 12 months, while liquid products can be stored for 6-12 months
at -80°C. For reconstituted protein solutions, the solution can be stored at -20°C to -80°C for at least 3 months.

Please avoid multiple freeze-thaw cycles and store products in aliquots.
Actual storage temperature shall be subject to the COA.

Shipping:

In general, lyophilized powders are shipped with blue ice, while solutions are shipped with dry ice.

Protein Background
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A DRUG SCREENING EXPERT

Botulinum toxin causes flaccid paralysis by inhibiting neurotransmitter (acetylcholine) release from the
presynaptic membranes of nerve terminals of the eukaryotic host skeletal and autonomic nervous system, with
frequent heart or respiratory failure. Precursor of botulinum neurotoxin A which has 2 coreceptors; complex
polysialylated gangliosides found on neural tissue and specific membrane-anchored proteins of synaptic vesicles.
Receptor proteins are exposed on host presynaptic cell membrane during neurotransmitter release, when the
toxin heavy chain (HC) binds to them. Upon synaptic vesicle recycling the toxin is taken up via the endocytic
pathway. When the pH of the toxin-containing endosome drops a structural rearrangement occurs so that the N-
terminus of the HC forms pores that allows the light chain (LC) to translocate into the cytosol. Once in the cytosol
the disulfide bond linking the 2 subunits is reduced and LC cleaves its target protein on synaptic vesicles,
preventing their fusion with the cytoplasmic membrane and thus neurotransmitter release. Toxin activity requires
polysialylated gangliosides; GT1b supports activity better than GD1a. Binds to host peripheral neuronal
presynaptic membranes via the synaptic vesicle glycoproteins SV2A, SV2B and SV2C. It binds directly to the largest
lumenal (intravesicular) loop of SV2A, SV2B and SV2C that is transiently exposed outside of cells during exocytosis;
gangliosides enhance binding. Recognizes an N-linked glycan on SV2 proteins. May also use FGFR3 as a receptor.
Toxin uptake into neural cells requires stimulation (incubation with K(+) to stimulate receptor exposure) to be
internalized by receptor-mediated endocytosis. Subsequently the toxin colocalizes with its receptor in host cells.
Toxin uptake can be blocked by the appropriate SV2 protein fragments in cell culture.; Has proteolytic activity.
After translocation into the eukaryotic host cytosol LC hydrolyzes the '197-Gln-|-Arg-198' bond in SNAP25, blocking
neurotransmitter release. Recognizes the '146-Met--Gly-155' region of SNAP25, which confers substrate specificity.
Hydrolyzes the '202-Thr-|-Arg-203' bond of mouse SNAP23, but not in human which has a different sequence.
Reduction of the interchain disulfide bond occurs in the host cytosol and probably prevents retrotranslocation into
the synaptic vesicle. Has slow (occurs over 4 weeks) autocatalytic cleavage, however it is not clear if this is
physiologically relevant.; Responsible for host epithelial cell transcytosis, host nerve cell targeting and
translocation of botulinum neurotoxin A light chain (LC) into host cytosol. Composed of 3 subdomains; the
translocation domain (TD), and N-terminus and C-terminus of the receptor-binding domain (RBD). The RBD is
responsible for binding to host epithelial cells and transcytosis across them; this uses different receptors than
those on nerve cells. RBD is also responsible for adherence of toxin to host nerve cell surface; HC alone prevents
uptake of whole toxin by neural cells, and delays paralysis onset by 75%. Isolated RBD also delays paralysis onset.
The N-terminus of the RBD binds to phosphatidylinositol, which might play a role in membrane-binding. Binds to
host protein receptor synaptic vesicle glycoproteins SV2A, SV2B and SV2C via lumenal loop 4. Binding can be
inhibited by protein fragments from either the HC or SV2C. Isolated HC significantly decreases uptake and toxicity
of whole BoNT/A, but also interferes with uptake of BONT/E and to a lesser extent BONT/F. The RBD recognizes the
N-linked glycan on 'Asn-559' of SV2A, SV2B and SV2C; hydrogen-bonding occurs via 10 well-defined water
molecules and stacking of hydrophobic residues. Binds one host GT1b ganglioside, which serves as a coreceptor.
Modeling shows the HC can bind both coreceptors (a ganglioside and SV2 protein) simultaneously at different
sites. Crystals of the RBD with a GT1b analog can be grown at pH 5.5, indicating the toxin-ganglioside complex
could
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