SIGMA-ALDRICH

sigma-aldrich.com

Cholera Toxin B subunit
from Vibrio cholerae
biotin conjugate

Catalog Number C9972
Storage Temperature 2-8 °C

Product Description

Cholera toxin is the virulent factor from Vibrio cholerae
that leads to severe diarrhea followed by dehydration in
humans."? Several bacterial toxins are ADP-ribosyl-
transferases with protein substrates. Many of the
substrates ADP-ribosylated by bacterial protein toxins
are G-proteins, which are involved in signal
transduction and ADP-ribosylation is one of the more
significant post translational modifications of proteins.
The ADP-ribosylation activity of cholera toxin activates
adenylate cyclase, resulting in the production of cyclic
AMP by adenylate cyclase, which causes many
metabolic alterations."?

Cholera toxin belongs to the ABs-subunit family of
toxins." The native hexameric protein has a molecular
mass of ~85 kDa and contains two subunits. It consists
of a single A subunit (~27.2 kDa), responsible for the
ADP-ribosylation activity, and five B subunits

(~11.6 kDa each), which are arranged as a pentameric
ring with an apparent 5-fold symmetry and are
associated with the cell surface receptor binding and
subsequent internalization (transmembrane transport)
of the enzymatic component.®*

A single isoelectric variant of the cholera toxin has been
isolated, which crystallizes readily and reproducibly.”
Cholera toxin has an isoelectric point (pl) of 6.6.
Chromatographic properties, however, suggest a
cationic surface is exposed at pH 7.0, which apparently
resides in the B subunit.®

The entire hexameric complex is required for toxic
behaviour. Choleragenoid, the intact pentamer of

B subunits, interacts with a ganglioside Gy;; membrane
receptor, but cannot activate adenylyl cyclase;
whereas, the A subunit alone does not enter the cell.”

Due to the effect on adenylate cyclase, cholera toxin
and its purified A subunit are frequently used for the
study of signal transduction mechanisms. In addition,
cholera toxin acts as an adjuvant through the
stimulation of B lymphocytes.
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The cholera toxin B subunit alone is used for track
tracing in neurological research, taking advantage of
Gw1 ganglioside binding and retrograde transport.
Tissue culture cells treated with cholera toxin are not
killed and tissues of animals do not become necrotic.

The B subunit is non-toxic to cells and possesses no
intrinsic adenylate cyclase activity. The cholera toxin

B subunit (CTB) attaches to cells by binding to
ganglioside Gwi.2 As a result, it has been shown to be a
good label for microglial cells (due to the enrichment of
ganglioside Gy on their cell surface), but not for
oligodendrocytes or as’[rocytes.9 The B subunit has
been reported to be an excellent tracer for the study of
axonal transport using immunohistochemical methods.
Recently it has been widely used as a marker of
membrane lipid rafts, which are membrane
microdomains enriched with cholestrol and
sphingolipids. These lipid rafts have an important role in
cell signaling and protein traf‘ficking.10

This product is the cholera toxin B subunit (CTB)
labeled with biotin (244.3 Da). The extent of labeling is
~1 mole of biotin per mole of CTB. The conjugate is
prepared using (+)-biotin N-hydroxysuccinimide ester.
The biotin is conjugated to the lysine residues present
in the cholera toxin B subunit. It contains ~2%
unconjugated biotin.

The product was prepared and packaged using aseptic
technique, and sealed under vacuum. The lyophilized
powder contains ~40% protein with the balance
consisting of phosphate buffer salts, EDTA, and sodium
azide.

The activity is measured by ELISA using Gy4-coated
plates, anti-rabbit CTB antibodies, and peroxidase-
labeled goat anti-rabbit IgG as the second antibody.
Binding saturation of 50% is achieved with

0.02—1 ng/ml of cholera toxin B subunit biotin
conjugate.
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