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Abstract

Vibriosis is the most serious bacterial disease that economically affects
marine fish culture. In this thesis, an attempt had been made to study the
pathogenic bacteria of vibriosis in cultured grouper and the feasibility of DNA
vaccine technology as a prophylactic treatment to prevent the vibriosis.

The results were shown as follows:

1. The characteristics of ulcer disease occurred in cage-cultured
Epinephelus awoara in Tongan Bay of Xiamen, China during summer of 2002
were documented. The dominant bacterium, designated TS-628, was isolated
from diseased grouper and an artificial challenge confirmed that TS-628 was
the pathogenic bacterium. Automatic bacterial identification system and
biochemical methods were used to do a primary identification to the isolate.
Also a 1121bp 16S rRNA gene sequence of the isolate was amplified by PCR,
which was accessed into GenBank (accession number: AY747308). According
to the biochemical characteristics and comparing 16S rRNA gene homology of
the isolate, the pathogenic bacterium was identified as Vibrio harveyi. Drug
sensitivity tests showed that this pathogenic bacterium was sensitive to 16
antibacterials, especially to chloramphenicol and actinospectacin, but
completely resistant to antibacterials like vancomycin, penicillin, lincomycin,
and so on.

2. The SDS-gelatin-PAGE assay was used to study the effects of growing
time, temperatures, and pH on the protease activities of the ECP of the
pathogenic bacterium TS-628. The results showed that the optimal pH for ECP
protease activity was about 8.5 and the protease activity was more easily
inhibited by low pH than by high pH. The optimal temperature for the protease

was 20~50°C.The significant decrease in activity observed at temperatures
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below 20°C or above 50°C indicated that this protease was sensitive to both
low and high temperatures. The highest level of the protease activity was
present after 12h growing. Under the condition of optimal temperature and pH,
there were three kinds of protease present: 94kDa, 26kDa and 35kDa. The
94kDa and 26kDa proteases displayed high activity and could remain active
under extreme temperatures and pH, while the 35kDa protease presented only
under the optimal condition. These suggested that the 94kDa and 26kDa
proteases may be necessary in maintaining the vibrio survival and the 35kDa
protease could play an important role in the pathogenicity of the bacteria.

3. The flagellin, outer membrane proteins (OMP), and lipopolysaccharide
(LPS) of V. harveyi TS-628 were extracted. Western blot analysis was used to
detect the antigenicity of these extractions. The results of the Western blot
assay revealed 6 positive flagellin bands about 16 kDa, 20 kDa. 35 kDa. 38
kDa. 43 kDa. 52 kDa, of which the 43kDa and 52 kDa bands displayed the
strongest reaction. There were 7 positive OMP bands about 16 kDa. 20 kDa.
35 kDa. 38 kDa. 43 kDa. 47 kDa. 52 kDa , of which the 43kDa appeared the
strongest reaction. However the LPS was Western blot-negative. These results
indicated that the 43kDa and 52 kDa flagellin and the 43 kDa OMP could be
the candidates to develope vaccines against V.harveyi.

4. The FlaA gene of V. harveyi TS-628 encoding the flagellin A was
amplified by PCR and inserted into pMD-18 T vector. After sequencing and
analyzing, the FIaA gene was found to contain 1140bp, which encodes 379
amino acids that contains conserved amino- and carboxy-terminal regions
when compared to other flagellins, with the center region being more variable.
Like previously reported flagellins, it lacked cysteine residues and had low
amount of histidine and tyrosine residues. Based on DNA-deduced amino acid

sequence, the predicted molecular mass of the protein was 40.6kDa. The FlaA

VIII



gene of Vharveyi has a high degree of homology with other FlaA genes
compared by Blast homological search via GenBank and was accessed into
GenBand(accession number: AY956422). The FlaA genes of V. harveyi, with a
short nucleotide sequence encoding Flag tag, was cloned to eukaryotic
expression vector pcDNA3.1(+). The cloning gene was correctly inserted into
the vector pcDNA3.1(+) when confirmed by restriction endonuclease
digestion, PCR amplification and sequencing. The recombined plasmid was
designated pcFlaA.

5. Seventy-five fish were separated into three groups. The experimental
group was immunized with pcFlaA. Control I was immunized with empty
plasmid pcDNA3.1 and Control II was immunized with physiological saline.
All the fish were immunized by intramuscular injection. PCR was performed
to identify if the fish muscle cells were transfected with pcFlaA. The
expression of pcFlaA was analyzed by RT-PCR at the level of mRNA and by
immunohistochemistry at the level of protein. The results demonstrated that
pcFlaA could transfect the fish muscle and keep expressing in the cells at least
for one month. To evaluate cell-mediated immune response after pcFlaA
vaccination, MTT method was used to measure the kidney cells proliferation
in vitro of immunized fish in response to antigen stimulation. The results
showed that the stimulation indices(SI) of Control II were more stable but
significantly lower than the other two groups, while the stimulation indices of
experimental group and Control I were variable. The SI of experimental group
was a little bit higher than that of Control I, which indicated that the CpG
motif in pcDNA3.1 played an important role in this DNA immunization.
Antibodies were not detected in sera of vaccinated fish regardless that
enzyme-linked immunosorbent assay(ELISA) was repeated several times. The
results of bacteria challenge showed that the mortality of Control II was 100%

while the experimental group was only 35.3%.A X * test also indicated that
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experimental group conferred significant protection against V. harveyi
infection when compared with Control II. Although Control I displayed
26.67% protective efficacy, it was not significantly different from Control II
and was only significantly different from experimental group by 10%. In
summary, pcFlaA could transfect the fish muscle and keep expressing in the
cells at least for one month. Furthermore, pcFlaA showed protective efficacy
in the challenge tests, which may come from the combined effects of

expression protein and the unmethylated CpG immunostimulatory sequences.
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