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Aeromonas species are Gram-negative facultative anaerobic bacteria found ubiquitously in a variety of aquatic en-
vironments and most commonly implicated as causative agents of gastroenteritis. Sepsis is a fatal complication of Aero-
monas infectious diseases, particularly in immune-compromised patients. Two species, Aeromonas hydrophila and Aer-
omonas sobria, are associated with human disease. Feasible virulence factors of Aeromonas include fimbrial and afim-
brial adhesion molecules, hemolysins, enterotoxins, lipases and proteases. Recently, we purified a 65-kDa A. sobria ser-
ine protease (ASP) from the culture supernatant of A. sobria and found that the enzyme induces vascular leakage and
reduces blood pressure through activation of the kallikrein/kinin system. This ASP activity potentially contributes to
the onset of septic shock, suggesting ASP as an important virulence factor. In this review, I describe both the substrate
specificity and the structural property of ASP. Furthermore, I also discuss the maturation mechanism of ASP. Further
studies will facilitate development of novel drugs for bacterial infection that have inhibitory effects on various serine pro-

teases.
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Table 1. Species of Genus Aeromonas

Pathogenic species

A. hydrophila, A. sobria, A. salmonicida, A. punctata
(caviae)

Non-pathogenic or uncertain species

A. simiae, A. bestiarum, A. guangheii, A. media, A. eu-
crenophila, A. veronii (biogroups sobria and veronii) , A.
jandaei, A. schubertii, A. molluscorum, A. allosac-
charophila, A. encheleia, A. popoffii, A. culicicola, A. en-
teropelogenes, A. ichthiosmia, A. tecta
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Fig. 1. Purification of ASP

(A) The crude sample was loaded onto a hydroxyapatite column e-
quilibrated with 1 mM phosphate buffer (pH 7.2). After washing the
column, the adsorbed material was eluted first with a linear gradient of 1 to
120 mM phosphate buffer, and then with a gradient of 120 to 600 mM phos-
phate buffer. Fractions presenting proteolytic activity are indicated by the
horizontal bar. (B) The active fractions from panel A were collected and
concentrated 20x, after which the sample was diluted threefold with water
and loaded onto a hydroxyapatite column in a HPLC system. After washing,
the adsorbed material was eluted with a linear gradient of 1 to 100 mM phos-
phate buffer. Two peaks, designated as fractions X and Y, expressed proteo-
Iytic activity. (C) SDS-PAGE (10% polyacrylamide gel) of the purified sam-
ples from fractions X (lane 2) in Fig. 1B. Numbers along the side indicate
molecular masses in kDa. Lane 1, molecular mass standards.
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Fig. 2. Overall Structure of ASP

A, stereo ribbon representation of the overall structure of ASP. The
domain architecture is shown in different colors: the N-terminal subtilisin
domain (amino acids 3-431) is shown in yellow, and the C-terminal P-
domain (amino acids 432-595) is shown in purple. Three bound Ca?* ions
are shown as greenish cyan spheres. B, superimposed stereo view of ASP
(yellow and purple as in A) and Kex2 (orange) . The four loops in the N-ter-
minal domain of ASP are labeled L1, L2, L3, and L4, whereas the two parts
of the unique extra occluding region in the C-terminal domain are labeled as
pL1 and pL2.
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Fig. 3. Structural Comparison of the Subsites in ASP and
Kex2

A, close-up view of catalytic site of S. cerevisiae Kex2 with a bound inhi-
bitor (Protein Data Bank code 1R64), which is shown in light orange. One
Ca?* ion bound to Kex2 is shown as orange spheres. The important residues
making up the subsites are shown as orange sticks. B, close-up view of the
catalytic site of ASP with a bound substrate model (Lys-Lys-Glu-Arg). The
important residues that make up the subsites are shown as red sticks. The
Ca?* ion bound to ASP is shown as greenish cyan spheres. The extra occlud-
ing region is shown in purple. C, schematic representation of the subsites of
Kex2 and ASP. The site of Kex2 and ASP are labeled in red and black letters.
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Fig. 4. Domain Structures of Subtilisin Family Serine Proteases
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Fig. 5. Analysis of the Role of the Carboxy-terminal Tail of
ASP in Protein Production in an In Vitro Transcription and
Translation System

(A) After protein expression, proteins were separated by SDS-PAGE.

The radioactive proteins were visualized by autoradiography. The bands for

ASP and ORF2 (His-ORF2) are indicated by the arrows. Numbers along the

side indicate molecular masses in kDa. (B) The association of ASP with

ORF2 was examined by pull-down assay. The bands for ASP and ORF2

(His-ORF2) are indicated by the arrows. Numbers along the side indicate

molecular masses in kDa. (C) The proteolytic activity of samples, as meas-

ured using the fluorogenic synthetic peptide substrate. Values are means+

S.D. (n=3).
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Fig. 6. Model for Maturation Pathway of A. sobria Serine Protease in Cells
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