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Separation and determination on virulence genes of
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Abstract During the survey on diseases of Fugu obscurus from 2002 to 2004 two strains J -1 and H- 3 of pathogenic bacteria
with typical symptoms were isolated from abdominal cavity and intestinal mucus of suffering Fugu obscurus . The two isolated strains
were identified as non-Olstrains of Vibrio cholerae through biochemical test and serotype identification. It could be inferred that they
are pathogens of bacterial enteritis of Fugu obscurus since the results of artificial infection are the same as the natural infection. In
order to testify the classification of the isolated strains the isolated strains were amplified by polymerase chain reaction PCR with
two primers designed according to the sequence of Vibrio. The PCR products were DNA sequence of 451 bp. The result showed that
systematic status between J -1 H-3 and N92001 NI16961 was close. Enterotoxin with active subunit A named ctxA is one of the
primary infection agents of Vibrio cholerae . While the pathogenicity is related with ctxA the test of gene of enterotoxin is the most
important step of diagnosis. Using N16961 strains as positive control the same PCR DNA sequence of 400 bp was obtained in the
PCR analysis. By sequencing and alignment this 407 bp sequence of H — 3 strains is identical with ctxA which indicated that J — 1
strains and H — 3 strains were the pathogenic bacteria of F. obscurus. Bacterial diseases are common and frequent in process of

aquaculture especially the intensive aquiculture. This paper shows introduces how to combine common method and PCR to isolate
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identify and study bacteria. The pollution of non-Olstrains of V cholerae in aquatic product reflects in some way the degree of
environmental pollution. Thus the study of pathogenicity is meaningful to evaluate if bacteria would cause disease and to limit its
prevalence so as to study and control the zoonosis.
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Fugu obscurus Abe pH 8.0 SDS
01
N92001 01
N16961
2002 - 2004
1.2
2 J-1 H-3 35
2 J-1 H-3 T 24 h
01 Densimat 0.5 CFU
non — 01 Vibrio cholerae mL ! 1
6 7
PCR 14 d
0.5 mL
ctxA 0.5 CFU mL™! 0.5 mL
01 10%
2.0x 10’ CFU mL™'
1 s -1
2.0 x 10° CFU mL
1.1
1.3
21+3 ¢ 35C 18 h
100 cm x 60 cm x 50 cm 30 TCBS 35
cm 25+2 T DO >5mg L' pH T24h
7.0~8.0 35 C24nh 4 C
1
2
TCBS
1.4
DNA
Taq K dNTPs DNA Marker 37 C 24
h TE 467 pL 10% SDS 30

pCUm-T TE pL 20 mg mL~! K3 pL 55T 1h
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1/10 2
-20 C 70%
55 C 20 L TE 4C
PCR
16S rRNA
CGTAAGGGCCATGATGACTTGA - 3’
GAAAGCGTGGGTAGCAAACAGG - 3’
DNA 01
1 CtxA
ACTCAGACGGGATTTGTTAGG - 3’ N16961
3982nt - 3962nt P4 5’ -
GCATGATGAATCCACGGCTCTT - 3’
N16961 3597 nt — 3576 nt

Pl 5 -
P25 -

CtxA
P3 5" -

PCR 25 pL
2.0 pmol- L™' MgCl, 2.0 pmol- L'
dNTPs 0.5 UTaq 0.4 pmot mL~!

100 ng DNA PCR 94 C 2

min 94 C 1 min 55 C 1 min 72 C 1 min

1 x

30 72 C 10 min 4 C PCR
2.0% H-3
p3 p4
pUCm - T
Blast
GenBank
2
2.1
18 C
25~30 C
2.2
48h 4 72 h
96 h 5

9d 36
h 7d
14 d 4 6
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2.3
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2 1
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T 24h 1.5~2.0 mm
TCBS
35C24h
6 % NaCl
8% NaCl
H,S VP B- ONPG
0/129 10 pg 150
1g 01
2.4 PCR
P1 P2 01 N92001
01 N16961 J-1 H
-3 PCR 451bp
DNA 1 J-1
H-3 01 N92001 01
N16961
2.5 ctxA
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P3 P4 NI16961
J-1 H-3 PCR
400 bp  DNA 2 H-3
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01 N16961 CtxA J-1 H-3 CtxA
100% 3
ctxA
1
Tab.1 Characteristic of isolated strains
strains
item J-1 H-3 N92001 % V. cholerae
cell shape
gram stain - - - -
flagellum
TCBS
oxidase + + + +
OF oxidation fermentatipn F F F F
motility + + + +
slant - - - -
butt + + + +
gas - - - -
H,S - - -
0/129 10 pg disk S S S S
0/129 150 pg  disk S S S S
0% NaCl + + + +
3% NaCl + + + +
6% NaCl + + + +
8% NaCl - - - -
nitrate recovery +
indole production +
VP voges proskauer - - - d
lysine decarboxylase + + + +
ornithine ecarboxylase + + + +
arginine - - - -
urease + + + -
glucose + + +
sucrose + + - +
arabinose - - - -
rhamnose - - -
lactose - - + -
mannitol + + + d
maltose + + + +
salicin - - - -
mannose + + + +
inositol - - - -
sorbitol - - - NR
ONPG ONPG test + + + +
. Ol . - - - d
agglutinated by cholera 01 antiserum
0139 _ _ _ _
0139 blood serum diagnosis
o o o= Y F ‘s T o 10%
“ NR”
Notes “ *” The description of Vibrio cholerae comes from Bergey' s manual of determinatire bacteriology " +” Positive." —" Negative" F’

Ferment® S” Suppress the bacterium” + " Delayed response” d” More than 10% bacterium strains are positive or negative® NR” No mention in

the manual
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bp
400
500
1500
1 16S rRNA PCR 2 ctxA PCR
Fig.1 The results of 16S rRNA amplification Fig.2 The results of ctxA gene amplification
M DL1500 Marker 1 J—-1 2 H-3 3 N92001 M DLI1500 Marker 1 J-1 CtxA 2 H-3
4 N16961 CtxA 3 N16961 ctxA
M DL1500 Marker 1 J -1 strain 2 H — 3 strain 3 N92001 M DL1500 Marker 1 J—1 strain cultured of ctxA gene products
strain 4 N16961 strain 2 H - 3 strain cultured of ctxA gene products 3 N16961 strain

cultured of ctxA gene products

B3 (1) GCATGATGAATCCACGGCTCTTCCCTCCAAGCTCTATGCTCCGGAGGGAAACCTGCCAAT  (60)
LCLELE TR EEEC S TR R R e FL L
N16961 (3576) GCATGATGAATCCACGGCTCTTCCCTCCAAGCTCTATGCTCCGGAGGGAMCCTGCCAAT — (3635)
B3 (61)  CCATAACCATCTGCTGCTGGAGCAATATCTAAGTTACTGTAATATCTATCTCTGTAGCCC — (120)
LECEEREED FERRE SRR LR PR EE IR
N16961 (3636) CCATAACCATCTGCTGCTGGAGCAATATCTAAGTTACTGTAATATCTATCTCTGIAGCCC — (3695)
H-3 (121} CTATTACGATGIAATTGTTCATCAAGCACCCCAAAATGAACTCGATACCATCCATATATT — (180)
LS CLECL R LR TR R e TR PP ey
N16961 (3696) CTATTACGATGTAATTGTTCATCAAGCACCCCAAAATGAACTCGATACCATCCATATATT  (3755)
H-3 (181} TGGGAGTATGGAATCCCACCTAAAGCAGAAACTTCITGITCATCTGGATGAGGACTGTAT  (240)
EECEEEERCREEEE R CEEPEREEE P S LT PR R
N16961 (3756) TGGGAGTATGGAATCCCACCTAAGCAGAAACTTCTTGTTCATCTGGATGAGGACTGTAT  (3815)
H-3  (241)  GCCCCTAATACATCATTAACGTTAAACATGTTGGGTGCAGTGGCTATAACATATATATAA  (300)
R RN N R A R R RN R AR AR AR A RN RN AT RANRNY
N16961 (3816) GCCCCTAATACATCATTAACGTTAAMCATGTTGGGTGCAGTGGCTATAACATATATATAA  (3875)
H-3  (301) TAAGTAGAATGACCAGACAATATAGTTTGACCCACTAAGTGGGCACTTCTCARACTAATT  (360)

LELEDN LT T ELTTE LR Rt DR LR LD L 11
N16961 (3876) TAAGTAGAATGACCAGACAATATAGTTTGACCCACTAAGTGGGCACTTCTCAAACTAATT  (3935)

-3 (361) GAGGTGGAAACATATCCATCATCGTGCCTAACAAATCCCGTCTGAGT (407)
LEEERE TR TEEEREEE R L e
NI6961 (3936) GAGGTGGAAACATATCCATCATCGTGCCTAACAAATCCUGTCTGAGT (3982)
3 H-3  cxA 01 N16961 ctxA

Fig.3 Alignmont of ctxA gene from Vibrio cholerae H — 3 strain and N16961 strain
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