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Aeromonas sobria has been recognized as pathogens associated with acute gastroenteritis in both adults and chil-
dren. The major virulence factor has been proposed to be hemolysin which possesses both hemolytic and enterotoxic ac-
tivities. Mature (bio-active) hemolysin secreted out of cells binds to the target cells of the host and injure the cells.
However, hemolysin remained in bacteria can not express such toxicity. It means that the maturation and secretion path-
way of hemolysin is closely related to the pathogenicity of bacteria. Therefore, I examined the pathway and clarified the
following events. Hemolysin synthesized in cytoplasm translocates across the inner membrane and appears in a periplas-
mic space. Hemolysins appeared in the space associates to form dimer in the space. The C-terminal region of hemolysin
functions as a trigger in the association. Dimerized hemolysin crosses the outer membrane and emerges in milieu, but
monomer can not cross it. Therefore, the C-terminal region of hemolysin attributes not only to the formation of the
dimer but also to its secretion into milieu. Hemolysin emerged in milieu is inactive. Inactive hemolysin is converted to
bio-Active hemolysin by deleting its carboxyl-terminal 42-amino-acid peptide. Active hemolysin generated binds to the
receptor of the target cell and stimulates the production of cyclic AMP by the cell. I assume that this stimulation closely
relates to the induction of diarrhea by hemolysin.
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Fig. 1. Secretion Pathway and Action of A. hydrophila Aer-

olysin
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Fig. 2. Formation of Dimer of A. sobria Hemolysin

The non-hemolytic strain of A. sobria T94 was transformed with plas-
mids carrying wild type hemolysin or hemolysin (AC3). The transformed
cells was labeled with [35S]cysteine by incubation at 30°C for 3 min and then
chased for period indicated in the figure. The culture supernatant were treat-
ed with dimethyl suberimidate to form the cross-linkage between the as-
sociated molecules. The hemolysins were resolved by sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE). The bands indicated by
the arrow is dimer of hemolysin.
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Fig. 3.
omonas sobria

Maturation Pathway of Hemolysin Produced by Aer-
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Functions of Pro-Peptides of Bacterial Proteins

Type

Protein

Bacteria

Function

1. Intramolecular chaperone

Subtilisin family
El Tor Hemolysin

Bacillus subtilis
Vibrio cholerae

Folding, Inhibition

a-Toxin Clostridium septicum
L Bacillus subtilis
Penicillinase . . . .
II. Membrane anchor . Bacillus lichenformis Anchoring
Carlsberg subtilisin . o
Bacillus subtilis
Aqualysin I Thermus aqualiticus
Autotransport

III. Outer membrane trans-
port

IgA protease
Serine protease

Neisseria gonorrhoeae
Serratia marcescens

(C-terminal pro-region)

Endoglucanase

Pseudomonas solanacearum

Accelerate outer membrane
transport

(N-terminal pro-region)

IV. Inner membrane transport

Neutral protease
Heat-stable enterotoxin Ip
Nuclease

Bacillus cereus
Escherichia coli
Staphylococcus aureus

Accelerate inner membrane
transport

V. Molecular association

Hemolysin

Aeromonas sobria

Accelerate the dimer formation
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