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Table 1  Sequences and data for primers in this study

Numbers of primer pairs  Oligonucleotide sequence & —3")

Target gene Amplicon size/bp ~ T,/C

16SF: AGAGTTTGATCATGGCTCAG
16SR: GGTTACCTTGITACGACTT
p2F: CCTTTAACCAAGTGGGCGTA

1

2 p2R: CGATTTGTAAGGGCGACAAT
3 toxRF1: GAAGCAGCACTCACCGAT
toxRR1: GGTGAAGACTCATCAGCA
4 VM-F: CAGGTTTGYTGCACGGCGAAGA
Val2-MmR: GATCGAAGTRCCRACACTMGGA
5 VP-1: CGGCGTGGGTGTTTCGGTAGT
VP-2r: TCCGCTTCGCGCTCATCAATA
6 Fer-3: CGGTTTTGGCGCAGTGACG
Fer-4: AGGCGCTCGGGTTGGCTATCT
7 AP1: CAAGGAGGTCTGTGGCGACA

AP2: TITCACCGGTAGCAGGATTG

16S tRNA gene of bacteria 11 1506 58
MP gene of L. anguillarum ™ 248 58
toxR gene of V. harveyi sl 382 55
dnaJ gene of V. anginolyticus 1 144 60
gyrB gene of V. parahaemolyticus i) 285 58
fstA gene of A . salmonicida ™ 422 60
[B-haemolysin gene of A. hydrophila 5] 208 55
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—0.5), Her Xk by de KGR 50 H, d ok AH <0 20
N ZEHL PN AET R, NS XPAET A A
BEAT A0 R0 i BT ) 7 20 B, AR AR ikt — 20 5%
AR AR T I
1.5 s Eseis
FH 2R R A 0 SR B IR AR B E ayu-
HO080701 X 25 B« 28°CHH IR 1S 7% 16 ~ 18 hs
UL R P EE AR A /I 5 R 3 B P A v H) B 245 )
AT E
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Table 2 Results of artificial infection experiments

Group Bacterial density/  Injection Fish Death number Mortality/ %
CFU/mlL) dose/mL number 12h 24h 36h 48h 72h 96h

1 3.8x 10} 0.1 12 6 12 12 12 12 12 12/12

2 3.8x 107 0.1 12 0 10 12 12 12 12 12/12

3 3.8x10° 0.1 12 0 4 10 10 10 10 10/12

4 3.8x10° 0.1 12 0 0 8 8 8 8/12

5 3.8 x 10* 0.1 12 0 0 5 5 5 5/12

Control Normal saline 0.1 12 0 0 0 0

2.3 BERMESREREMIFE
PR ayu-HO80701 b & =% QI M, 52 40 AT IR 51
JICIR, ATIZ B)y, 4005 S BT WL 4%, 48 K 2 Ak B —
RE R E & D, BERD 0.8~1.0) x
(.5~ 1.7 pmo 58 E FRHURF AL 28°C i 97
24 h 5 RIATE, G AT, R TmOGHERIE , hi pE,

Tpm
E#% ayu-HO80701 RYES BERFE 15000 x)
The electronic micrograph of the strain ayu-HO80701 {5000 x).

Fig.1

FFEH, HAAZ) 3 mme 7E TCBS i~k FReAE+K,

PR . A BE P, 6 I PR 07129 0,

4- " H K6, 7- AR IE BEIR Eh ) 450ugEk
R3 S BEH ayu-H080701 B £ Z 4B 4 (L4FE

Table 3 Physiological and biochemical characteristics of the isolated strain

Properties ayu-HO80701 Properties  ayu-HO80701
TCBS yellow Glucose G
Growth on 2216E culture medium + Mannite &)
M.R. - Inositol -
Oxidase + Sorbierite +
Hemolysis + Sucrose +
Sensitivity to 0/129 (Opg) + Melibiose -
Sensitivity to 0/129 (50pg) + Amygdalin =~ -
H,S - Arabinose -
Indole + 0% NaCl -
Citrate utilization - 3% NaCl +
OPNG 6% NaCl +
Gelatinase 8% NaCl -
Urease - 4C +
Arginine dihydrolase + 15C +
Lysine decarboxylase - 28C +
Ornithine decarboxylase - 35C +
+: Positive; —: Negative; & ): Weakly Positive.
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B, 4 99.4% ~99.5% , 5 9N & % 14 96.3% ~
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Fe At (Photobacterium damselae ) 73 7 H 94.39% Fl
91.9%: 16S rRNA % [K 5 48 2k 46 B 73 17 & B, ayu-
HO80701 518 1) 1r it [ 147 5 48 E A AH KM b var, 5
[ R ) SIS 8 D kA AR DGk R 2, AR T S A
P B S i &1 200 MP 82 M2 L T
FPA AR 5 ayu-HO80701 518 ) it [ 11 2 L 1R
FE B RV 1K 97.6 % ~ 98.8 %, 11 5 3L & N
R BET 75.6 %; MP R G 73 BT £, ayu-
HO80701 55 5 ) Ji7 it [ B 55 %5 ik @81 30 J7 414>
T2 R 87, AR ayu-HO80701 Ay 8 1 i [G B €
JEL B e ) 8 S D I — A 73 B4 o
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Fig.2 Phylogenetic tree analysis of the nucleotide sequences of some bacterial 16S rRNA genes using the MEGA4.0 program. The values at the forks indicate

the percentage of trees in which this grouping occurred after bootstrapping 000 replicates; shown only when >60% ). The scale bar shows the number of

substitutions per base.
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P BRI A AR B O e b, T A A
FRAENY S AP e, DR 0 T IR AT S AR D . AR
LG TR A AR AE R SRR, 45 7R 5
T 1 DX £ ST PR R ayu-HOS0701 A 18 ) 1y
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Aeromonas sobria sirain 288 (DQ784565)

BMAOMHARK ARBHEREABIERF I REHLK S

Phylogenetic tree analysis of the metalloprotease amino acid sequences of some bacteria using the MEGA4.0 program. The values at the forks indicate

the percentage of trees in which this grouping occurred after bootstrapping > 000 replicates; shown only when >60% ). The scale bar shows the number of

substitutions per base.
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Characterization of Listonella anguillarum as the aetiological agent of vibriosis
occurred in cultured ayu Plecoglossus altivelis ) in Ninghai country, China

Changhong Li, Jiong Chen™ , Yuhong Shi, Mingyun Li
Ministry of Education Key Laboratory of Applied Marine Biotechnology» Ningbo University, Ningbo 315211, China)

Abstract: Dbjective] Ayu  Plecoglossus altivelis) vibriosis threatens ayu aquaculture seriously caused by mass mortality due to
severe infections. We characterized the vibriosis pathogen of ayu in Ninghai country. Methods] A dominant strain was isolated
and identified by a series of biochemical and physiological tests. The lethal dose 50% (Ds,) was calculated by the modified
Karber” s method. PCR amplification and sequence analysis were used to further identify the pathogen. Results] IDs;of ayu-
H080701 was 1.2 x 10*CFU to ayu. PCR amplification showed that the bacterial universal primers for 16S rRNA gene and the
specific primers for the metalloprotease MP) gene of Listonella anguillarum worked. 16S rRNA gene analysis showed that ayu-
HO80701 shared 99.4% - 99.5% nucleotide identical to L. anguillarum isolatess while 94.3% and 91.9% nucleotide
identical to L. pelagius and Photobacterium damselae respectively. Metalloprotease analysis showed that ayu — HO80701 shared
97.6% ~ 98.8% amino acid sequence identical to L. anguillarum isolates; while lower than 75.6 % to other bacteria.
Phylogenetic analysis showed that ayu-HO80701 grouped constantly with L. anguillarum isolates. [Conclusion ] The
biochemical, physiological tests and sequence analysis all strongly supported the identification of the pathogen causing ayu
vibriosis in Ninghai country, China, as an isolate of L. anguillarum .

Keywords: ayu vibriosis; Listonella anguillarum; characterization
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