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Figure 1. ADP-ribosylating reaction. (a) Mono-ADP-ribosylation of proteins by the catalysis of ADP-ribosylating

bacterial toxins. (b) Poly (ADP-ribosylation) reaction.
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The B component remains
fixed to the binding site and
the A component enters the

B subunit:

Holoexotoxin

The B component of
the toxin bins to a
receptor in the cell

membrane R
Eukaryotic

cell membrane

Cytoplasm

Proteolytic nicking
Endocytic uptake
Translocation

A subunit
(active ribosylafing enzyme)

Figure 2. Schematic representation of the basic A-B structure of ADP-ribosylating bacterial toxins and the possible
mechanism of entry of the toxic fragment A into the eukaryotic cell,
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Table 1. Main properties of some typical bacterial ADP-ribosylating toxins

Bacterial toxin

Effect on eukaryotic cells

Eukaryotic cell receptor

PEA

Pseudomonas exoenzyme S

Diphtheria toxin
Pertussis toxin
Cholera toxin
E.coli LT1
E.coli LT2

Inhibit eukaryotic protein biosynthesis
?

Inhibit eukaryotic protein biosynthesis
Alteration of trans-membrane signal transduction
Alteration of trans-membrane signal transduction
Alteration of trans-membrane signal transduction
Alteration of trans-membrane signal transduction

DL/ ¢ -Macroglobin receptor

not clear
a 145-kDa protein
a 160-kDa glycoprotein
Ganglioside
Ganglioside
Ganglioside

o7

Proteolysis or
Freeze-thaw

Hoilotoxin (Mr, 66,583)

ADP-Ribosyltransferase
(M, ~-26,000)

Binding domain
(M, ~40,000)

Figure 3. Schematic representation of the two ways in which PEA can be activated to express enzymatic activity.
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R 2o Ta mKEEBEFS] (amino acid) 1-
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FBTRAL (catalytic site) HEATRFSTER - 2
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ADP-Ribosylating Bacterial Toxins :

Pseudomonas Exotoxin A

1TSO LING CHEN, 2LEE CHUNG LIN, *JAULANG HWANG AND !“CHIA PO LIN

INational Laboratories of Foods and Dirugs, Department of Health, Executive Yuan
161-2, Kuen Yang Street, Nan Kang, Taipei, Taiwan, B.0. C.
2nstitute of Microbiology, Scochow University, Shil-Lin, Taipei, B.0.C.

3nstitute of Molecular Biology, Academia Siniea, Taipei, R.0.C,

It is well known that a number of toxins pro-
duced by bacteria exert their action by ADP-ribo-
sylating reaction to certain proteins which are
essential for normal eukaryotic cellular functions.
Most of these toxins are composed of two moi-
eties, A and B. The B moiety mediates the bind-
ing to the specific receptor on the surface of
toxin-sensitive cells, while the A moiety is
responsible for the enzymatic ADP-ribosylating
activity. Pseudomonas exotoxin A (PEA) is the
most toxic component of the extracellular prod-
ucts produced by Pseudomonas aeruginosa. The

three domain model of PEA has been well estab-
lished : domain I, domain II, and domain III
exerting binding, translocation, and ADP-ribosy-
lating activities, respectively. Because of the
cytotoxic ADP-ribosylating natare of PEA, it has
been suggested as a good candidate in the prepa-
ration of immunotoxins. In this minireview arti-
cle, we discuss the structure and function of the
bacterial ADP-ribosylating toxins including PEA
and compare the differences particularly between
PEA and other valevant toxins.

Key words | ADP-ribosylation, bacterial toxins, Pseudomonas exotoxin A (PEA) |
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