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20% ,—80°C
1.3
1.3.1
TSA , 28T
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0.1ml
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0.85%
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3.0x10% 3.0x10°

6 10

7d
1.4
141

LDso

70%
3min, 10000r/min
, Microflex LRF20

14.2 16S rDNA
NPL1006 DNA ,
DNA Kit( Omega )

3.0x10* CFU/ml

0.4g ,

28°C 24h

28°C 24h

NPL1006

3.0x107
60

3min, 10000r/min

B

E.Z.N.A Bacterial
2 (

), 16S F: 5'-GCCTAAT

ACATGCAAGTCG-3', 1506R: 5'-GGCTACCTTGTTA

CGAC-3' 25ul PCR 1ul,
0.5ul, Mg*" 2ul, DNTP 2ul, 10xBuffer 2.5ul, Taq
0.2ul, 15.3ul 1 94°C
Smin; :94°C 50s; :54°C 50s; :72°C
90s; 30 ; 1 72°C
10min 1% 100mA, 110V, 20min
PCR PCR E.Z.N.A Gel
Extraction Kit( Omega ) PCR
PCR
1.5 NPL1006 16S rDNA
NPL1006 16S rDNA
NCBI  Blast (http://www.ncbi.nlm.nih.gov/
Blast/) , ClustalX 1.83
GenBank
, Bootstrap (1000 )
1.6
NPL1006
24h  TSA 10x
10*CFU/ml , 0.1ml TSA ,
10min (
), 28°C 24h
1.7
1.7.1
ECP TSB (2% NaCl,
W/V), 120r/min 28°C 24h ,
PBS(0.01mol/L, pH 7.4) 3,
0.2ml  PBS
TSA ,28C 48h
4ml PBS , 4°C  15000¢g
30min, , —80C 48h
48h PBS
0.22um , , Brad-
ford , , 20T
1.7.2 ECP
(0.4%) (0.4%)
(0.2%) (2.5%) 80(1.0%) (2.0%)
6 , 25ul ECP,
(0.85%) 28°C
24h  48h
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(10%, W/NV), , NPL1002 NPLI1015
(0.1mol/L), , NPL1006 ,
( ) ( NPL1006
80 ) ( ) NPL1006
( , 2006) 1 3x10* CFU/ml ,
1.7.3 1% 5% ; 3x10° CFU/ml , ; 3x10°
5% , CFU/ml 100%;
, 25ul ECP, , 1 ,
28°C 24h  48h, , LDs, 7.96x10° CFU/g
1.7.4 SDS-PAGE NPL1006
SDS-PAGE , 12% R
, 5% , 20ul 80V, ,
120V 5
R-250 R NPL1006
1.7.5 ECP PBS (0.01 2.3
mol/L, pH 7.4) ECP 6 NPL1006
0.08400 0.04200 0.02100 0.01050 0.00525 1 | , NPL1006
0.08400mg/ml (100°C 10min), 10
, 20ul ECP , 2.4 16S rDNA
PBS 7d NPL1006 16S rDNA
ECP LDs, 2 NPL1006 16S rDNA 1475bp
2.5
2 Blast NPL1006
2.1 99%,
23 . NPL1006
NPL1001-NPL1023, NPL1001 NPL1006 R
NPL1006 NPL1014 TSA 28°C 3
48h ,NPL1006 , , 2.6
, , 1—2mm NPL1006 23
2.2 2 , NPL1006
, 23 )
NPL1006 B 9
, NPL1001  NPL1014 ;
#1 HEH NPLL006 A TR
Tab.1 The results of artificial infection test with strain NPL1006
()
(CFU/ml) 1d 2d 3d 4d 5d 6d 7d () (%)
3x10° — 2 3 2 2 1 — 10 100
3x107 — 1 1 — 2 1 — 5 50
3x10° — — — 1 1 — 1 3 30
3x10° — — — — 1 — — 1 10
3x10* — — — — — — o 0 0

0.85% NaCl —




6 (Pseudosciaena crocea) (Photobacterium damselae) 1205
Spectrum | Identfication | MSP PeakList Detocted Species eS|
rel.int. D:1DatalGY 312012061 441'0_ESW VI SLind (| (D) vibrio damsela DSM 7482 HAM 2.206
10 - 0 Photobacterium damselae ssp piscicida ATCC29690 EGS 2.056
O Photobacterium damselae ssp damselas CDC2227-81 E... 1.849
08 O Phaotobacterium damselae ssp piscicida PC846.1 EGS 1.835
oHaemophllus influenzae DSM 11970_DSM 1.490
08 OVIbI’\O mediterranei DSM 13773 HAM 1.423
O Kocuria rosea DSM 20447_DSM 1.413
04 @ Pseudomonas abietaniphila CIP 106708 HAM 1,408
O Proteus mirabilis 9482_2 CHE 1.384
02 ldA OEnterobacter aerogenes ATCC 13048 THL 1.377
-0.0 ‘w wr” A,—lL‘—J.Jr‘f. T ‘|- L
02
04
06
08
B CurrentMsP | Selected MsP (3200) | msP Scores (10) [
E 2000 4000 scbo sobo T0f0 iz cap [NuM [BRUKER X= 2058.1 mjz ¥=47953,5arb. L
1 NPL1006
Fig.1 Results of NPL1006 identified by Time of Flight Mass Spectrometer
1 GCCTAATACA TGCAAGTCGA GCGGCAGCGA CTTAACTGAA CCTTCGGGGA ACGTTAAGGG 5
61 CGGCGAGCGG CGGACGGGTG AGTAATGCCT GGGAATATGC CCTGATGTGG GGGATAACTA 27
121 TTGGAAACGA TAGCTAATAC CGCATAATCT CTTCGGAGCA AAGAGGGGGA CCTTCGGGCC 271 ECP
181 TCTCGCGTCA GGATTAGCCC AGGTGGGATT AGCTTGTTGG TGAGGTAATG GCTCACCAAG
, NPL1006
241 GCAACGATCC CTAGCTGGTC TGAGAGGATG ATCAGCCACA CTGGAACTGA GACACGGTCC
b
301 AGACTCCTAC GGGAGGCAGC AGTGGGGAAT ATTGCACAAT GGGGGAAACC CTGATGCAGC 3
361 CATGCCGCGT GTGTGAAGAA GGCCTTCGGG TTGTAAAGCA CTTTCAGTAG GGAGGAAGGT 2.7.2 ECP NPL1006
421 AGTGTAGTTA ACACCTGCAC TATTTGACGT TACCTACAGA AGAAGCACCG GCTAACTCCG
481 TGCCAGCAGC CGCGGTAATA CGGAGGGTGC GAGCGTTAAT CGGAATTACT GGGCGTAAAG
541 CGCATGCAGG CGGCCTGTTA AGTCAGATGT GAAAGCCCGG GGCTTAACCT CGGAATTGCA
’ 2.7.3 SDS-PAGE SDS-PAGE
601 TTTGAAACTG GCAGGCTAGA GTCTTGTAGA GGGGGGTAGA ATTTCAGGTG TAGCGGTGAA 4 4 20
b
661 ATGCGTAGAG ATCTGAAGGA ATACCAGTGG CGAAGGCGGC CCCCTGGACA AGGACTGACG 12
> > -
721 CTCAGATGCG AAAGCGTGGG GAGCAAACAG GATTAGATAC CCTGGTAGTC CACGCCGTAA
105kDa s , 33—40kDa
781 ACGATGTCTA CTTGGAGGTT GTGGCCTTGA GCCGTGGCTT TCGGAGCTAA CGCGTTAAGT 5
841 AGACCGCCTG GGGAGTACGG TCGCAAGATT AAAACTCAAA TGAATTGACG GGGGCCCGCA
2.7.4 (ECP)
901 CAAGCGGTGG AGCATGTGGT TTAATTCGAT GCAACGCGAA GAACCTTACC TACTCTTGAC
4 4 ,ECP
961 ATCCAGAGAA GCTTGAAGAG ATTCGAGTGT GCCTTCGGGA ACTCTGAGAC AGGTGCTGCA
0.084 mg/ml 100%,
1021 TGGCTGTCGT CAGCTCGTGT TGTGAAATGT TGGGTTAAGT CCCGCAACGA GCGCAACCCT
0.00525mg/ml 0,
1081 TATCCTTGTT TGCCAGCACT TCGGGTGGGA ACTCCAGGGA GACTGCCGGT GATAAACCGG o .
100°C 10min  0.084mg/ml
1141 AGGAAGGTGG GGACGACGTC AAGTCATCAT GGCCCTTACG AGTAGGGCTA CACACGTGCT o
0, 100°C ECP
1201 ACAATGGCAT ATACAGAGGG CAGCAAGACC GCGAGGTGGA GCGAATCCCA GAAAGTATGT
b
1261 CGTAGTCCGG ATCGGAGTCT GCAACTCGAC TCCGTGAAGT CGGAATCGCT AGTAATCGTG
LDs, 1.20mg /kg
1321 GATCAGAATG CCACGGTGAA TACGTTCCCG GGCCTTGTAC ACACCGCCCG TCACACCATG
1381 GGAGTGGGCT GCACCAGAAG TAGATAGCTT AACCTTCGGG AGGGCGTTTA CCACGGTGTG 3
1441 GTTCATGACT GGGGTGAAGT CGTAACAAGG TAGCC 1963
2 NPL1006 168 rDNA (Morone americanus)
Fig.2 Sequence of 16S rDNA gene of strain NPL1006
g q g #il(Ictalurus punctatus), i
9 (Seriola quinqueradiata) , 18—20°C

(Zorrilla et al, 1999; , 2009)
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99 | Enterovibrio coralii (NR042342.1)
|

Grimontia hollisae (NR025574.1)

| Photobacterium damselae subsp. damselae (NR040831.1)

100 | | Photobacterium damselae subsp. piscicida straink-1 (NR037019.1)
1

81— Np1006
—gg|7 Photobacterium rosenbergii LMG22223 (NR042343.1)
88 Photobacterium lutimaris DF-42 (NR043902.1)
Photobacterium halotolerans MACLO1 (NR042975.1)
83 Photobacterium ganghwense FR1311 (NR043295.1)
62 Photobacterium leiognathi L1 (NR029253.1)
L i' Vibrio ezurae HDS1-1 (NR_025779.1)
%8 Vibrio agarivorans 289 (NR028946.1)
100 —— Vibrio brasiliensis LMG20546 (NR_025477.1)
67 Vibrio rotiferianus LMG21460 (NR042081.1)
0.005 Vibrio harveyi NCIMB1280 (NR_043165.1)
3 NPL1006 16S rDNA
Fig.3 Phylogenetic tree based on 16S rDNA sequence of strain NPL1006
: GenBank
%2 B NPL1006 BT LR
Tab.2 Results of antibiotic sensitivity test of strain NPL1006
G 10U R 30pg I
30pug S 15ug I
75ug R 2ug R
30ug S 10pg S
30pug S Sug S
10png I 10pg S
10pg S 300ug I
30pug S Sug R
30ug I 30pg I
10pg I B 300U S
30ug I 30pg R
30pg 1
:R 01 ;S
% 3 NPL1006 #J ECP EgiE 1AM MKW R
Tab.3 The activities and hemolytic experiments of ECP of strain NPL1006
80
(0.4%) (0.4%) (2.0%) (0.2%) (2.5%) (1.0%) (5%) (5%)
24h + + - + - - + +
48h + + - + - - + +
) , ; fiz
(Rachycentron canadum) #jii (Seriola (Trachinotus ovatus) ,

quinqueradiata) (Sparus aurata) ,
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Kba M 12 0.5—1.0mm ,
972 : (Cynoglossus  ( , 2003; ,2008) ECP
66.4 . .
semilaevis)
443 , ,
(Mar- ,
29.0 tinez-Manzanares et al, 2008; , , ,
Wang et al, 2007; ) ( , 2009)
201 2012) Love (1981) ,
147 (Tlh) )
(Chromis punctipinnis) ,
4
SDS-PAGE (
Fig.4 SDS-PAGE elec- ’ ’
trophoretic pattern of 2000) ECP
ECP
:M  Maker, 1 2 ’
( , 2007)
(Osorio et al, 2000)
5—20mm, , ( , 2006) ECP
(Sakata et al, 1989) 4 ,
) 50°C, pH 8.0,
(Pomadasys hasta) (Sciaenops ocellatus)
NPL1006 , (Epinephelus akaara) (
) , 2006)
(LDsp)  7.96x10° CFU/g, NPL1006
NPL1006 , ECP
) NPL1006
(ECP)
R4 ECPAIREEMO&GTRER
Tab.4 The results of artificial infection test to zebrafish by ECP
ECP ()
(mg/ml) 1d 2d 3d 4d 5d 6d 7d () (%)
0.08400 5 3 — 1 1 — — 10 100
0.04200 3 1 1 — — 1 1 7 70
0.02100 1 — 1 1 2 — — 5 50
0.01050 — — 1 — — — — 1 10
0.00525 — — — — — — — 0
0.08400 — — — — — — — 0
PBS — — — — — — — 0
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STUDIES ON THE ISOLATION, IDENTIFICATION AND VIRULENCE OF
PHOTOBACTERIUM DAMSELAE ISOLATED FROM PSEUDOSCIAENA CROCEA

ZHANG Fei', SU Yong-Quan?, WANG Jun?, QIN Ying-Xue', MA Ying', YAN Qing-Pi'
(1. Fisheries College of Jimei University, Xiamen, 361021; 2. College of Ocean and Earth Sciences,
Xiamen University, Xiamen, 361005)

Abstract A dominant strain (NPL1006) was isolated from diseased Pseudosciaena crocea in 2010. The results of arti-
ficial infection experiment showed that the LDs, of NPL1006 to P. crocea was 7.96x10° CFU/g body weight. NPL1006 was
identified as Photobacterium damselae by Time of Flight Mass Spectrometer and the 16S rDNA sequencing analysis. Sus-
ceptibility experiments showed that NPL1006 is highly sensitive to 9 drugs such as Cefazolin, Cefalotin and Norfloxacin.
The extracellular products of NPL1006 were found to exhibit protease, gelatinase and amylase activities. The LDs, of ex-
tracellular products to zebrafish was 1.20mg protein/kg body weight. These results suggested that extracellular products of
P. damselae NPL1006 separated from P. crocea contained a variety of virulent factors, and it’s closely related to the
pathogenicity of the bacteria P. crocea.
Key words Pseudosciaena crocea,

Photobacterium damselae, ECP, Pathogenicity



