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1 16S rDNA 3 1

Table 1~ Access numbers and resources of sequence of 16S rDNA HB-1 HB-2 HB-3 65%

. Accession . Accession
Species umber Species umber 8% 959% 3
V. parahaemolyticus ~ AY911391 || V. ezurae AY426981
V. rumotensis DQ530289 || V. parahaemolyticus — DQO68942 1.5~2.5 pm X 0.5~1.0 pm
V. rumotensis DQ530286 || V. natriegens X74714
V. rumolensis AB218691 || V. parahaemolyticus — EF203421 1
V. rumoiensis ABO13297 || V. parahaemolyticus ~ AF388388 2.2
V. natriegens EU660320 || V. harveyi AY911396
V. parahaemolyticus ~ EU170469 || V. nairiegens AJ874353 3
V. rumotensis DQ530292 || V. natriegens AJ874352 6.0 x 108
V. rumotensis DQ530287 || V. splendidus AY129277
V. parahaemolyticus ~ EU660326 | Aeromonas punctata DQ517911
V. parahaemolyticus ~ A¥388387 || Vibrio. sp. HB-1 FJ465010
V. parahaemolyticus AF388386
1.5 2
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A 1000 x B Fig.2 Immersion infection by suspicious pathogenic bacteria. 11 12 13 14
15000 x 500 nm and 15 represents challenge groups with bacterial densities of 1.0 x 10° cfu/
Fig.1 Gram-stain A 1000 x and electron microscopic photograph mL 1.0 x 10* cfu/mL 1.0 x 10’ cfu/mL 1.0 x 10° cfu/mL and 1.0 x
B 15000 x of LB-1 Bar is 500 nm . 107 cfu/ml. respectively while C represents control group.
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Table 2 Bacterial analysis of the rearing systems associated with' huaban syndromes”

Quantity of bacteria/

Morphological characteristics

Pecentage of dominant

Farm Source of bacteria ofu/ml. Dominant bacteria of bacterial colony bacterial %
DJJ Focus Single numerous HB-1 Flat moist transparent and slippy suface 65.0
Water sources 20 Nil - -
Attachments 1.8 x 10° DJJB-1 Same to HB-1 61.0
Round moist and opaque regular
DiJB-2 boundary and deep l;ffflllow cert:ter 39.0
Pond water 3.0 x 10° DJJS-1 Same to DJJB-2 90.0
Pond ordure 1.03 x 10° DJJD-1 Same to DJJB-2 95.0
Feeds 1.2 x 10° DJJZ-1 Same to HB-1 83.3
EOC Focus Single numerous HB-2 Same to HB-1 85.0
Water sources 50 Nil Different from HB-2 -
Attachments 6.0 x 10 EOCB-1 Same to HB-1 80.0
EOCB2 Much higger. oramge blue brim 15.0
with blue shiness
Pond water 5.0 x 10° EOCS-1 Same to HB-1 40.0
EOCS-2 Same to EOCB-2 20.0
Bottom ordure 2.4 x 10° EOCC-1 Same to HB-1 60.0
EOCC-2 EOCB-2 30.0
Feeds 6.0 x 10° EOCZ-1 Same to HB-1 85.0
PXZ Focus Single numerous HB-3 W.]lite brim Fransparent centre with 95.0
slight protrusion
Water sources 10 Nil Same to HB-1 -
Attachments 3.8 x 10° PXZB-1 Same to HB-1
Pond water 2.0 x 10° PXZS-1 Deep white slight protrusion 61.0
Bottom ordure 2.5 x 10° PXZD-1 Same to HB-1 90.0
Feeds 3.5 x 10° PX77-1 Same to HB-1 85.0
3 HB-1 HB-2 HB-3 DJJZ-1 Al
Table 3 Physiological and biochemical characteristics of bacterial strains HB-1 HB-2 HB-3 DJJZ-1 and Al
Ttem HB-1 HB-2 HB-3 DJJZ-1 Al Item HB-1 HB-2 HB-3 DJJZ-1 Al
Gram stain - - - - - Indole production + + + + +
Motility H2S production - - - - -
0/129 10pg Lysine decarboxylase - - - -
0/129 150pg Arginine dihydrolase + + + +
Growth on TCBS - - - - - Omnithine decarboxylase - - - -
Growth in 0% NaCl - - - - - Tryptophan deaminase - - - -
Growth in 3% NaCl + + + + + Gas from glucose - - - -
Growth in 6% NaCl - - - - - Arabinose - - - -
Growth in 8% NaCl - - - - - Mannitol - - - -
Growth in 10% NaCl - - - - - Inositol - - - -
Growth at 4°C + + + + + Raffinose - - - -
Growth at 25°C + + + + + Rhamnose - - - -
Growth at 28°C + + + + + Sucrose - - - -
Growth at 35°C + + + + + Glucose
Growth at 40°C + + + + + Salicin
Growth at 45°C - - - - - Sorbitol - - - -
Oxidase + + + + + Gelatinase - - - -
Oxidation/Fermentation ~ F F F F Urease - - - -
Citric acid - - - - - ONPG + + + +

Lactose

V-P reactioin

Methyl red test -
Pigment production -

+ " means positive reaction” — " means negative reaction.
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3 HB-1 Vibrio

GenBank 16S rDNA
Vibrio harveyi (AY911396)

Vibrio natriegens (AJ874352)

Vibrio natriegens (EU660320)

Vibrio natriegens (X74714)

Vibrio parahaemolyticus (EU660326)
Vibrio parahaemolyticus (DQ068942)
Vibrio parahaemolyticus (AY911391)
Vibrio parahaemolyticus (AF388387)
Vibrio parahaemolyticus (EF203421)
Vibrio parahaemolyticus (EU170469)
Vibrio parahaemolyticus (AF388386)
Vibrio parahaemolyticus (AF388388)
Vibrio natriegens (AJ874353)

Vibrio ezurae (AY426981)

Vibrio splendidus (AY 129277)

Vibrio sp.(AY123456)
Vibrio rumoiensis (DQ530289)
Vibrio rumoiensis (DQ530286)
Vibrio rumoiensis (DQ530287)
Vibrio rumoiensis (AB013297)
Vibrio rumoiensis (AB218691)
Vibrio rumoiensis (DQ530292)

P

16S rDNA NJ

Aeromonas punctata DQ517911

Fig.3 NJ tree inferred from the 16S rDNA sequences of HB-1 and related bacteria strains. Numbers in parentheses represent the sequences’ s accession

number in GenBank. Bootstrap values expressed as percentages of 1000 replications are given at branch points. The scale bar indicated 0.02 substitutions

per nucleotide position.
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Table 4 Results of drugs sensitivity tests 2006 “
Antibiotics II']}llblll()rl Antibiotics Ir'lhlblllol’l w7 w n 10
diameter/mm diameter/mm
Cefobid 0 Cephalothin 21 “ ” 18
Tetracycline 0 Lincomycin 15
Nalidixic acid 29 Amikacin Sulfate 13 B "
Tarivid 28 Do}cycycline 9 V.
. . Ceftriaxone .
Nitrofurantoin 23 Sodium 32 splendidus ° Pseudoalteromonas
Penicillin G 0 Cephamezine 16 L. . v leinolvii
Cefradine 22 Acetylspiramycin 19 mgnfacwns - akgnolyticus
Piperacillin 0 Minomycin 19 A. salmonida ° " A.
media I V. pelagius biovar
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Etiology of off-plate syndrome in cultured larval Apostichopus japonicus at
attachment stage and analysis of reservoir of pathogens

Chunyun Zhang' > Guofu Chen' 2 Zhong Xu' > Peisheng Yan' * Guangyu Wang' Yingeng Wang’
!'State Key Laboratory of Urthan Water Resource and Environment Harbin Institute of Technology Harbin 150090 China
2School of the Ocean Harbin Institute of Technology Weihai 264209 China
?Yellow Sea Fisheries Research Institute Chinese Academy of Fishery Sciences Qingdao 266071 China

Abstract Objective To clarify pathogens and sources of the off-plate syndrome at the attachment stage in the larval culture of
Apostichopus japonicus and further to find out effective medicines for this disease. Methods Etiological analysis was performed
on larvae with typical off-plate syndrome from three larvae culture factories. Suspicious pathogens were used for artificial infection
test and were identified through morphological physiological and biochemical tests and 16S rDNA sequence analysis.
Quantitative bacterial analysis was done on the culture systems of the three factories including water sources rearing water
ordure in the pond floor  attachments and feeds. Finally drug-sensitive tests were done against the pathogens. Results A
common dominant bacterium strain was isolated from all ill larvae included in the study. Artificial infection test showed it was the
causative pathogen associated with the disease and the artificially infected sea cucumbers had same syndromes to the naturally ill
ones. The bacterium was identified as Vibrio sp. Bacterial quantity of water sources was in the qualified range < 50 cfu/mL
while out of the standard range in others >1 x 10° cfu/mL . The sources of the pathogen were complicated since pathogens
were discovered in the water sources rearing water ordure attachments and feeds. However the density of causative bacteria
was the highest in the feeds middle in the attachments and lowest in the water sources. Twelve antibiotics could inhibit growth
of the pathogens. Conclusion The possible pathogen for off-plate syndrome was Vibrio sp. Feeds may be the main source of the
pathogen. Twelve antibiotics besides nalidixic acid could be applied for disease prevention and treatment of Apostichopus
Japonicus .

Keywords Apostichopus japonicus ~ off-plate syndrome pathogen identification source prevention and treatment
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