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Tab.1 V. anguillarum strains used in this study
ATCC43305(01), ATCC43306(02), ATCC43307(03), ATCC43308(04), ATCC43309(05) (ATCC) —
M3 1999
M5 1999
SMP1, SMP3, SMP4 2001
SMW1, SMWS5, SMW9, SMQ23, SMQ29 2002
MHK3, MHK6, MHK7, MHK9, MHK 11, MHK 13 2003
L4, L62 2003
MO0, M1 2004
0401, MN 2005
LSV1, LSV5, LSV7 2006
112601 2006
2301 2007
279 2012
285 2012
34 2013
1703 2013
1.2 )
1 5 ATCC (01— >1: 1600,
05 ) (TSA) ) ( ,
28°C 24h, 2007)
(TSB) , TSA , 1.3
28°C 24h PBS (0.01mol/L, pH API ID 32E ATB
7.3) s 100°C 2.5h ( , BioMrieux)
4000 g 10min, PBS , , ATB™New

10° CFU/mL, NYSYpe2.1
0] , 4°C (UPGMA)



5 (Vibrio anguillarum) 1111
1.4 16S rRNA 20uL PBS . 20uL
16S rRNA ( 10min S
, 2002), 27F (5’-AGAGTTTGAT )
CMTGGCTCAG-3’ 1492R (5’-TACGGYTACCTTG
TTACGACTT-3"), PCR 2.1
. NCBI BLAST 31 5
GenBank s 2216E
16S rRNA s R MEGAS.2 TSA API ID 32E
(Neighbor-Joining) , 36 )
) Kimura s Boostrap L- 5-
1000 (Saitou et al, 1987) B- N- -B
1.5 D- ; 35
p- p-
: TSA R 24h ( 2) 2
20uL R 34 L-
%2 2I0EA APLID 32E £ BAE L DGR
Tab.2 Biochemical characteristics of V. anguillarum analyzed with API ID 32E
() () (%) (%)
28 8 22.2 77.8
5 31 86.1 13.9
36 0 0 100
36 0 0 100
L- 36 0 0 100
32 4 11.1 88.9
5- 36 0 0 100
33 3 8.3 91.7
35 1 2.8 97.2
B- 5 31 86.1 13.9
33 3 8.3 91.7
20 16 44 .4 55.6
36 0 0 100
35 1 2.8 97.2
B- 36 0 0 100
33 3 8.3 91.7
(+JAMES) 0 36 100 0
N- B 36 0 0 100
B- 1 35 97.2 2.8
32 4 11.1 88.9
32 4 11.1 88.9
L- 25 11 30.6 69.4
D- 36 0 0 100
o 35 1 2.8 97.2
30 6 16.7 83.3
30 6 16.7 83.3
30 6 16.7 83.3
36 0 0 100
31 5 13.9 86.1
32 4 11.1 88.9
o- 33 3 8.3 91.7
L- 35 1 2.8 97.2
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Dendrogram of V. anguillarum strains analyzed with UPGMA cluster algorithm based on biochemical characteristics
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Fig.2 Phylogenetic tree of V. anguillarum and other Vibrio sp. strains based on 16S rRNA gene sequences(the bracket presents serotype
assigned for the strain)
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Tab.3  Serotyping of V. anguillarum strains
(%)
Ol LSVI,LSV7,LSV9, MHK6, M1, M3, M5, MN, SMW1, SMWS5, SMW9, SMQ23, SMQ29, 0401, 1703, 2301, 34 16 51.6
02 L62, MHKI1, M0, LSVS, L4 5 16.1
03 SMPI1, SMP3, SMP4 3 9.7
04 — 0 0.0
05 MHK9 1 3.2
MHK3, MHK7, MHK 13, 112601, 279, 285 6 19.4
05 531 04 s 24 01—03
, 6 01—05 2002 3 03
2.4 (SMP1, SMP3, SMP4) 18—19
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,97.2%35 ) 26 ( 4
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Fig.3 Percentage of V. anguillarum strains against different antibiotics
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Tab.4  Analysis of the antibiotics resistance of V. anguillarum strains

(%)
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Fig.4 Dendrogram of V. anguillarum strains analyzed with UPGMA cluster algorithm based on antibiotics sensitivity(the bracket

presents serotype assigned for the strain)
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SEROTYPING AND ANTIBIOTICS SENSITIVITY OF VIBRIO ANGUILLARUM
STRAINS ISOLATED FROM MARINE FARMED FISH

ZHAO Lu-Ning"?*?, LI Gui-Yang®?®, LIJie*?, LI Chen”?, ~ZHANG Le-Cui', MO Zhao-Lan®>*

(1. College of Animal Science and Technology, Qingdao Agricultural University, Qingdao 266109, China; 2. Key Laboratory of
Sustainable Development of Marine Fisheries, Ministry of Agriculture, Qingdao 266071, China; 3. Yellow Sea Fisheries Research
Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China)

Abstract Vibrio anguillarum is a bacterial pathogen commonly found in fish mariculture. There are 23 serotypes
assigned for V. anguillarum, and O1, O2, and O3 serotype are associated with fish vibriosis. At present, few is known
about the serotype and antibiotics resistance of V. anguillarum from mariculture fish in China. The present studies were
carried out to reveal the serotype and antibiotics resistance of 31 clinical V. anguillarum strains isolated from fish farm.
API ID 32E identification system was used to analyze the physiological and biochemical characteristics of the tested
strains. The results showed the strains had the constant and variable physiological and biochemical characteristics, and thus
was difficult to identify these strains to species level based on the physiological and biochemical characteristics.
Nevertheless, the 16S rRNA gene sequences of the isolates revealed the highest identities (99%—100%) with V.
anguillarum strains deposited in the GenBank, and phylogenetic tree analysis based on 16S rRNA gene sequences showed
that all isolates concentrated in a cluster with known V. anguillarum strains. Therefore, all clinical isolates could be
identified as V. anguillarum. Moreover, serotypes of the V. anguillarum isolates were determined by glass agglutination
reaction test using rabbit anti-serum against O1—O5 serotype V. anguillarum. The results displayed that the isolates
belonged to O1, 02, O3, and OS5 in number of 16, 5, 3, and 1, respectively, presenting three potential pathogenic serotypes
(0O1—023) of V. anguillarum strains, of which O1 was prevalent. Furthermore, the antibiotics sensitivity of V. anguillarum
against 28 antibiotics were detected with ATB system. The results show that the resistance of the isolates reached 100%
against seven antibiotics (lincomycin, fusidine, metronidazole, amoxicillin, amoxicillin/clavulanic acid, oxacillin,
penicillin) and 94.4% (34 strains) against three antibiotics (erythromycin, pristinamycin, tylosin). Over 83% (30 strains)
were resistant against 12 antibiotics. Therefore, most V. anguillarum isolates were multi-antibiotics-resistant strains. The
findings here may help scientists to investigate the epidemiology of V. anguillarum and to control fish vibriosis.

Key words Vibrio anguillarum; physiological and biochemical identification; 16S rRNA gene; serotyping;
antibiotics sensitivity



