Product Information

SIGNAL TRANSDUCTION
Many products from List Biological Laboratories, Inc. may be utilized to affect signal transduction
mechanisms in cells. These tools have been useful for determining the involvement of different signal
transduction mechanisms in regulating specific processes.
Cholera toxin, pertussis toxin, and adenylate cyclase toxin disrupt cellular control of the concentration
of cyclic AMP (cAMP), a major intracellular second messenger. Cholera toxin activates adenylate
cyclase by ADP-ribosylation of the regulatory Gs protein.1 Due to the ubiquitous occurrence of GM1
ganglioside receptors on eukaryotic cell membranes, cholera toxin has been used in a wide variety of
model systems.
Pertussis toxin potentiates cAMP accumulation in cells by ADP-ribosylating the regulatory Gi protein
component of adenylate cyclase.1,2 When treated with pertussis toxin, cells fail to respond to agents
that normally block cAMP accumulation.
Adenylate cyclase toxin circumvents cAMP regulation in cells. Inside the cell, adenylate cyclase toxin
activity is stimulated by endogenous calmodulin in a calcium-dependent manner to produce cAMP
from host cell ATP.3 The resulting cAMP accumulation blocks many cellular response mechanisms
that are normally controlled by cAMP concentration.
Toxin A and toxin B from Clostridium difficile inactivate the small GTP-binding protein Rho, an
important intracellular regulator. C. difficile toxins A and B inactivate not only Rho but also Rac and
Cdc42. These toxins work by glucosylation of a threonine; specifically glucosylating at Thr37 for Rho
and at Thr35 for Rac and Cdc42. In this manner, these GTPase inactivators shut down signal
transduction cascades.4,5,6 This leads to several downstream events including depolymerization of the
cytoskeleton, gene transcription of certain protein kinases, reduction in phosphatidyl-inositol 4,5
bisphosphate concentration and possible loss of cell polarity.
Many bacterial products activate cell signal transduction pathways that mediate invasion by a
pathogen. Filamentous hemagglutinin (FHA) of Bordetella pertussis binds an integrin that upregulates the binding of complement receptor 3 (CR3), another integrin. CR3 binds to a different
domain of FHA. Thus, B. pertussis could enhance its own binding to a host cell.7 Another example of
host-cell response to bacterial products is the inflammatory reaction created by lipopolysaccharides in
intestinal cells. Lipopolysaccharides can activate nuclear factor kappa B through association with tolllike receptors. This subsequently leads to cytokine production (for example, IL-1, IL-6, and IL-8),
activation of transcriptional nuclear factors and the activation of some immune cells.8,9
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ORDERING INFORMATION
Product No.

Description

Size

188L

Adenylate Cyclase Toxin, Recombinant

50 μg

100B

Cholera Toxin (Azide Free)

1 μg

170

Filamentous Hemagglutinin (FHA) from Bordetella pertussis

50 μg

179A,B

Pertussis toxin from Bordetella pertussis (in glycerol)

50 μg, 200 μg

180

Pertussis Toxin (Islet-Activating Protein) from Bordetella pertussis

50 μg

181

Pertussis Toxin from Bordetella pertussis (Salt-free)

50 μg

152C

Toxin A from Clostridium difficile

100 μg

155A,B

Toxin B from Clostridium difficile

2 ug, 20 μg

155L

Toxin B from Clostridium difficile

50 μg

See how others have used List Labs’ products on our citations page: https://www.listlabs.com/citations

References
1. Gill DM, Woolkalis M. [32P]ADP-ribosylation of proteins catalyzed by cholera toxin and related heat
labile enterotoxins. Methods in Enzymology 1988; 165:235-245. PMID:2852764
2. Jeong S, Ikeda SR. Effect of G protein heterotrimer composition on coupling of neurotransmitter
receptors to N-type Ca2+ channel modulation in sympathetic neurons. Proc. Natl. Acad. Sci. USA
2000; 97(2):907-912. PMID:10639178
3. Iwaki M, Kamachi K, Konda T. Stimulation of Bordetella pertussis adenylate cyclase toxin
intoxication by its hemolysin domain. Infect. Immun. 2000; 68(6):3727-3730. PMID:10816536
4. Von Eichel-Streiber C, Boquet P, Sauerborn M, Thelestam M. Large clostridial cytotoxins - a family
of glycosyltransferases modifying small GTP-binding proteins. Trends in Microbiology 1996;
4(10):375-382. PMID:8899962
5. Aktories K, Schmidt G, Just I. Rho GTPases as targets of bacterial protein toxins. Biol. Chem. 2000;
381(5-6):421-426. PMID:10937872
6. Genth H, Aktories K, Just I. Monoglucosylation of RhoA at threonine 37 blocks cytosol-membrane
cycling. J. Biol. Chem. 1999; 274(41):29050-29056. PMID:10506156
7. Finlay BB, Cossart P. Exploitation of mammalian host cell functions by bacterial pathogens. Science
1997; 276(5313):718-725. PMID:9115192
8. Sweet MJ, Hume DA. Endotoxin signal transduction in macrophages. J. Leukocyte Biol. 1996;
60(1):8-26. PMID:8699127
9. De Plaen IG, Tan XD, Chang H, Wang L, Remick DG, Hsueh W. Lipopolysaccharide activates
nuclear factor kappaB in rat intestine: Role of endogenous platelet-activating factor and tumour
necrosis factor. Br. J. Pharmacol. 2000; 129(2):307-314. PMID:10694237

