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Isolation and identification of a pathogenic bacterium from

Epinephelus septemfasciatus with exophthalmic disease
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ABSTRACT A pathogenic bacterial strain CB1008 was isolated from the eyes and
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internal organs of seven-band grouper Epinephelus septemfasciatus. It was proved to be the
pathogen of the diseased seven-band grouper by artificial infection test. Morphological
observations showed that it was a short-rod and Gram-negative bacterium with single polar
flagella. According to API-32E system, through traditional physiological and biochemical
experiments and 16S rDNA gene homology comparison of the bacterium, the results showed
that the reisolated strain CB1008 was Vibrio harveyi. The test of sensitivity of strain CB1008
to 36 kinds of antibiotics revealed that the pathogen was sensitive to Chloramphenicol,
Nalidixan, Tetracycline, Norfloxacin, and Fleroxacin. V. harveyi is a kind of pathogenic
bacterium commonly found in cultured marine finfish, but this is the first time that V. harveyi

is reported as the pathogenic bacterium of seven-band grouper in China.

KEY WORDS Epinephelus septemfasciatus ~ Exophthalmic disease

Pathogenic bacteria Vibrio harveyi

Epinephelus septemfasciatus Thunberg Perciformes Serranidae
Epinephelus
2007
2007 8 20 26 25 31 6.2

6.6 mg/L pH 7.6 8.0 « » « »

1
11
111
3 4 3.5 S5.1Kg 60.0 69.5cm 4
1.1.2
3.5 5.2g 53 6.2cm

150



1.2

TCBS 28 24h TSB
3 20% -80
13
1.4
TSB 28°C 24h 1.5%
3.0x10° CFU/mL 10
A B A B C
7 (6 1 ) 10 50cmx*30cm*30cm
2241°C 2/3 7d
0.1mL 10
1.2 3.0x10° CFU/mL C
2004 : 1gLDs=Xk-d(EPi-0.5) Xk
d Pi i
1.5 API-32E
BioM¢érieux API-32E
TSB 28 24h 1.5
API/ATB 0.5mol/L McFarland S55ul/
28 24h
API-32E
1.6 16S rDNA

1.6.1 PCR DNA
TSB 28°C 24h 50puL

100°C S5min 12000 r/min 10min PCR DNA



1.6.2 PCR

AG-3’
PCR
aqg DNA

min 55

1.7

28

28

2.1

5.0um( 1)

16S rDNA

1492r

Mg2+

1uLDNA

Imin 72

24h
110uL

24h

2cm

0.5uL10mmol/L 4xdNTP

20uL PCR 94
Imin 30 72 6min
PCR
GenBank
1.5%
TSB
” 75%
TSB
TSB
5
CB1008 CB1008
(0.7 1.0) umx(1.5

5’-TACGGCTACCTTGTTACGACTT-3’

27f  5-AGAGTTTGATCCTGGCTC

PCR

0.5uL 10pumol/L

25uL

2.5uL10x

0.2uL 5U/L T

Smin 94
PCR SuL
DNA
Blast
TSB

5

1.8)um

1

1.5%

1.0x10°CFU/mL

TCBS

TCBS

4.2



1 CB1008 (bar= 1pum)
Fig.1  Electron microscope photograph of strain CB1008 (bar= 1pm)
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Table 1  Results of artificial infection of strain CB1008
) (%) LDso

Group (CFU/mL) Number of (ml) Number of death Mortality rate (CFU/mL)

Bacterium test fish Dosage of

1 2 3 4 5 6 7
concentration injection

Al 3.0x10° 10 0.1 9 1 0 0 0 0 0 100




A2 3.0><107 10 0.1 4 5 0 0 O O 0 9
A3 3.0><106 10 0.1 0 1 2 1 0O 0 0 40
A4 3.0x10° 10 0.1 0 0 0 0 0 0 1 10 3.78x10°
A5 3.0x 104 10 0.1 0 o 0 O O O 0 o
A6 3.0% 103 10 0.1 0 o 0 O O O 0 o
A 10 0.1 0 o 0 O O O 0 o
A control Normal saline
Bl 3.0><108 10 0.1 9 0 1 0O 0 0 O 100
B2 3.0><107 10 0.1 2 3 1 1 o 0 0 70
B3 3.0><106 10 0.1 0 1 2 0 0 0 0 30
B4 3.0x10° 10 0.1 0O 2 0 0 0 0 0 20 5.98%10°
B5 3.0x10* 10 0.1 0O 0 0 0 0 0 0 0
B6 3.0x 103 10 0.1 0 o 0 O O O 0 o
B 10 0.1 0 o 0 O O O 0 o
B control Normal saline
C 3.0x10° 10 0.1 00 0 0 0 0 0 0 0
2.3
API-32E CH1008
CB1008 API-32E
( 2 CH1008
TCBS 0/129 V-P
4 0
( ) West 1984
2002 (Vibrio harveyi)
CB1008
2 CB1008
Table 2 Morphological, physiological and biochemical characteristics of strain CB1008
CB1008 CB1008
Item Strain CB1008 Item Strain CB1008
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1: DNA marker; 2 3: 16S rDNA PCR
Note 1: DNA marker 2,3: strain CB1008
2 16SrDNA PCR

Fig.2 Agarose electrophoresis of 16S rRNA PCR products



3. harveyi (EUT031646)

V. harveyr (AYTS05783)

Voharveyi (AYTFS057S)

CB1008

N harveyi (AM422800)

V. harveyi (DQL4693%)
58 —{ 893

V. harveyi (DQO05911)
200 V.o harveyvi (AY911396)

B40
V. parahaemolyticus (AYS62192)
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V.oharveyi (AY911397)

V. harveyi (AY750577)
49 - . — -
1 harveyi (AY730576)
109 .
V harveyi (EFS939051)

V. harveyi (EUTG2070-4)

W harveyi (DO304557)

4| 439
V. harveyi (DQ99S520)

100

GenBank

Note Numbers in parentheses represent the sequences accession number in GenBank.
3 16S rDNA
Fig.3 Phylogenetic tree based on 16S rDNA sequence
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Table 3  Results of strain CB1008 drug sensitivity test

Drug Concentrat ~ Diameters of Sensit- Drug Concentration Diameters of Sensitivity

ion micro-biostatic ivity (ng/disc) micro-biostatic

(ng/disc) circles(mm) circles(mm

10 0 R 10 11 D
Benzyl penicillin Lomefloxacin

30 22 S 5 17 S
Choramphenicol Fleroxacin

30 17 D 15 12 R
Ceftriaxone Clarithrom-

ycine

15 18 D 30 11 R

Rifampicin Amikacin

sulfate




15 11 R 10 11
Erythromycin Gentamycin
30 23 S 15 13
Nalidixan Azithtomycin
30 12 R 30 21
Neomycin Novobiocin
10 8 R 30 10
Streptomycin Kanamycin
300 12 R 30 20
Furazolidonum Minocycline
hydrochloride
hydrate
30 24 S 30 19
Tetracycline Doxycicline
Hyclate
5 13 D 30 18
Ofloxacin Ceftizoxime
30 16 D 16
Ceftazidime Enrofloxacin
Bace
10 18 S 1 0
Norfloxacin Oxacillin
75 16 R 10 0
Cefoperazone Amoxicillin
Sodium
30 9 R B 300U 0
Cephalexin Polymyxin B
30 11 R 25 20
Cefazolin Sinomin
Compositea
30 0 R 30 16
Cefradine Fortum
5 17.5 D 30 0
Ciprofloxacin
Acetylspira-
mycin
:S R



CB1024, CB1008 , CB1008 CB1024 16S rDNA

GenBank Blast

CB1008 «“ 7
2008
API-32E CB1008
CB1008 API-32E
CB1008 API-32E
TCBS 0/129
CB1008 (V.harveyi)

CB1008 16S rDNA CB1008

1416bp BLAST CB1008
16 16S rDNA CB1008

16S rDNA RNA
1996 3500 16S rDNA
2005 « 7
16S rDNA (V.carchiariae) 98%

DNA

) 2004

Hilde Ktuse 1990



26.53% 2005

13 ”»

2004 2004 2008 2006
2002 2005 (E.coioides)
(E.awoara) (P.crocea) (R.canadum) (L.japonicus) (S.maximus)
2007
, 2007 19

5.0x10° CFU/mL  5.0x10” CFU/mL

100% 70%
s .2008. . ,15(2):352 357
.2002. ( ) . ,9(1):52 55
s . 2008. (Pseudosciaena crocea)3 . ,39(2):162 167
. 1978. . : ,94 119
.2002. . ,29(2):178 181
.2005. . , 12(5):580 587
.2004. ( ) . 11(4):313 317
.2007. . ,37(5):740 748
.2004. . ,(4)89 93
. 2005. . ,45(5):665 670
.206. 1 . ,13(5):823 828

.2004. . ,28(3):297 302



Beatty, K.T., McGarcy, D.J., Crier, H.J., et al.. 1990. Vibrio harveyi an opportunistic pathogen of the common snock, centroponutts unidecimalis (Bloch)

held in captivity. Journal of fish disease, 13:557  560.

Hilde Ktuse and Henning Sorum. 1994. Transfer of multiple drug resistance plasmids between bacteria of diverse origins in natural

microenvironmentals. Applied and environmental microbiology, 60(11):4012  4020.

Holt, J. G., Krieg, N. R., Sneath PHA., et al.. 1994. Bergy’s Manual of Determinative Bacteriology (9th ed.). London: Williams & Wilkins Press, 190

194,259 271

Mercedes, A. and Anicent, R. B.. 1994. A set of keys for biochemical identification of environmental Vibrio species. J Applied Bact, 76:79  85.

West, P. A. and Colwell, R. R.. 1984. Identification and classification of Vibrionaceae-An Overview. Vibrioin the Environment. New York: John Wiley

& Sons Inc. 285 363

Zhang X H and Austin B. 2000. Pathogenicity of Vibrio harveyi to salmonids. J Fish Dis, 23:93 102



