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Abstract

Background: A variety of marine pathogens can cause gastroenteritis, wound
infections, and primary septicemia as well as illnessamong marine organisms. These
infectious diseases cause magnitude losing in aguiculture and even a threaten to
human being's health. How to adapt the different Na™ concentrations is a basic
mechanism for the pathogen. Gram-negative bacteria characteristically are surrounded
by an additiona membrane layer, the outer membrane. Although outer membrane
components often play important roles in the interaction of pathogenic bacteria with
their host organisms, the major role of this membrane must usually be to serve asa
permeability barrier to prevent the entry of noxious compoundsand at the same time
to allow theinflux of nutrient molecules. So it’s important to have a thorough research
for the Omps to analysis the salt-tolerance of bacteria. OmpW and OmpV are
important protein among bacteria Omps. Since OmpW and OmpV belong to a new
family of outer membrane proteinswith unknown functions, it will be interesting to
investigatethe biological function of OmpW and OmpV for the bacteria.

Objective: Probing into the existence of OmpW and OmpV in Photobacterium
damsela, and in advance investigate the distributing of the two protein among Vibrio
and bacillus in order to expose the ability of osmoregulation in face the change of
osmotic pressure when shift between natural marine water-body and host.

Methods and results: Using the method of comparative proteomics, OmpW
and OmpV were found to be salt-sensitive proteins in Photobacterium damsela for the
first time. Expresson of the OmpW and OmpV genes coding for major outer
membrane proteins OmpW and OmpV is regulated in opposite directions by medium
salinity osmolarity. Further study with the method of molecular clone and
bioinformatics ,we found that the gene of OmpW has a high homologe with the gene
of Vibrio alginolyticus and Vibrio paraheamolyticus, sharing identities of 94% and
91%. The gene of OmpV of Photobacterium damsela has an identity of 99% with
\ibrio paraheamolyticus. However, no significant similarity was found with E.coli.

Then we further confirmed that OmpW can improve the salt-tolerance in bacteria and



OmpV can decrease the salt-tolerance in bacteria. Furthermore, the existence and
expression regulation of OmpW and OmpV were characterized in Vibrio fluvialis,
Vibrio mimicus., Mibrio furnissii . Vibrio metschnikovii . Vibrio cholerae. V. vulnificus,
A. hydrophila PPD (134/91). Escherichia coli K12 Photobacterium Damsela. V.
parahaemolyticus and V. alginolyticus. The two proteins were found in most of
Vibrio.

Conclusion: OmpW and OmpV are a pair of salt-regulated protein, showing
characterization with a variety of gene and expression. They were the salt-regulated
proteins existed in salt-tolerant Vibrio bacteria. Importantly, It's first reported to
characterize a pair of salt-regulated proteins sharing the same function both in Vibrio

and Bacilus.

Keywrods: OmpW, OmpV, salt-regulated protein, functional genomics
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Fig. 1-1 Schematic representation of the £ co/7 envelope structure.
Note that the outer membrane is an asymmetrical bilayer containing LPS

in the outer leaflet and phospholipids in the inner leaflet.
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Fig. 1-2. Structure of the OmpF porin of £ coli. (A) View of the
trimer from the top, that is, in a direction perpendicular to the plane
of themembrane. Loop 2, colored blue, plays a role in interaction of the
monomer with its neighboring unit. Loop 3, colored orange, narrows the
channel. (B) View of the monomeric unit from the side, roughly in the
direction of the arrow in panel A. Loops 2 and 3 are colored as in panel
A. (C) Viewof the monomeric unit from the top, showing the “eyelet” or
the constricted region of the channel. The eyelet is formed by Glull7 and
Aspll3from the L3 loop, as well as four basic esidues from the opposing
barrel wall, Lysl6, Arg42, Arg82, and Argl32, all shown as pheres. The

diagramsare based on PDB file 20MF. This figure and Fig. 4 and 6 were drawn



by using the program PyMol (Warren L. DeLano, DelLano Scientific LLC, San

Carlos, Calif. [http://www.pymol.org]).
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figl-3 Folding model of OmpA-OprF family slow porins. The major fraction

of the population folds as a two—domain protein (left) and is important



in binding the OM to the underlying peptidoglycan, since the C—terminal
globular domain contains a peptidoglycan-binding motif (165, 342). A minor
fraction of the population, howerev, folds differentlyly to produce an
open B —barrel (right), . In E. coli, which produces
trimetic , high—-permeability porins, the presence of this fraction has no
functional consequence. However , in fluorescent pseudomonads, which lack
the high—-permeability porin ,this fractin functions as the major
nonspecific porin. This fraction also tends to form a loosely associated
oligomeric structure , as shown . The oligomer is shown as a trimer only
for illustrative purposes. Modified from reference 455a with permssion

of the publisher.
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