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Isolation of Aeromonas sobria Containing Hemolysin Gene from
Arowana (Scleropages formosus)
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Abstract : Arowana (Scleropages formosus) is the most valuable group of ornamental fishes and very much in demand
in the ornamental fish trade and commands high price ranging from hundreds to thousands of dollars per fish. In
this paper, we described a case of mortality of arowana from a private aquarium in Korea. A bacterial pathogen from
fish organs (brain, kidney, liver) was cultured, identified and confirmed using Vitek System 2, API 20E test, multiplex
PCR and 16S rRNA gene sequencing. The morphological and biochemical properties of the bacterium isolated from
the brain, kidney and liver of the fish were similar to Aeromonas sobria. Positive amplification products using the
multiplex PCR assay for detection of 4. sobria were obtained from these organs. The 16S rRNA gene of the isolates
from fish was identical and exhibited 100% sequence similarity with 4. sobria (AY987762.1) strain available from
GenBank. This bacterium contained hemolysin gene, a virulence factor that plays an important role in outbreaks of
disease and is pathogenic to humans as well as in fish. Although this opportunistic bacterium was isolated from a
fish without any external symptoms, this pathogen may act as a reservoir and enhance chances of zoonosis to human

such as during handling.
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Genus Aeromonas= Aeromonadaceae?}ol| &3h= MT o2
A, T AAFoF EAlehs g3 mAEC]ITH?2,4,10).
Aeromonas sobria (Aeromonas veronii bv. sobriays 1% o
ZJ Aleto|H, virulence factors® hemolysin, proteases, elastase,
lipases, DNases 7FA|aL QU132 o 79} 17KS H|ESH o
FollM AWE ks Zle® BiEo] Uth2,7,15-18).

Arowana (Scleropages formosus)= Osteoglossidaes}°l &
sk 2 DAl oFEA, FEoRrIotel] F2 AAehH, 4
Aol A5 FAZE Tkg ol Ade] 1m o3l Eat= ol
& ojFolth(1,5,8). BE7] & =4 A;MFKCITES; The
Convention of International Trade in Endangered Species
of Wild Fauna and Flora)°ll4] o] && EF 7] $o=
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Fig 1. Postmortem examination of two organs from arowana. Discoloration of the liver (a). Hemorrhage on the brain (b).
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A Fgolet 7I8F A RS AAKIIT k] Wi Fe
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sl g TR o Wy FEUZF uGENY, 2 U F
2UE &7 wEeiink £EE +2 IS ER/E 8k,
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Multiplex-PCR & 7|MEEA

A. sobria hemolysin gene asalS 7Z&3}7] $3t PCR &
Wang ¢ (70l ot F3si3ick. PCR ¥He 2702
95°ColA] 587} initial denaturation A]Z] Th2-, denaturation
95°C/30%, annealing 59°C/30% Z12]3l extension 72°C/30
Z7F 3GAIZ 50 cycle2 33 &, final extension<
72°Coll Al 747F S8k Th ¥ multiplex PCROIA &
ASA1 (A. sobria hemolysin gene asal, 249 bp), AHH 1
(4. hydrophila extracellular hemolysin gene ahhl, 130 bp),
AH-aerA (A. hydrophila aerolysin gene aerd, 309 bp), %
37K419] primers ARE3IATE.

7GRN = M9 16S RRNA genes HAEZ
A& universal primer?] 518 F&} 800 RS ARE-3lo] PCRE
35k T AojR ampliconS AFE-3IITE. DNA isolation}
purification> DNeasy Tissue Kit (QIAGEN, Germany)<
AH8-3F k. Sequencing WH&2 ABI PRISM BigDye
Terminator Cycle Sequencing Kits (Applied Biosystems, USA)
< ©]g3to] X3k PCR ¥H&~> PTC-225 Peltier Thermal
Cycler (MJ Research, USAYS ARE-3lSit}, wkeo] By &
ethanotS ©|-&-ato] Wl Fodebx] k> ANTPS}F WHg=S
o8] W, AAE PCR products 33} S/l oA =
o] ABI PRISM 3730XL AnalyzerollA] #4<& &gt} &

Table 1. Antimicrobial susceptibility test of Aeromonas sobria
isolated from arowana

Antibiotics(ng) Isolated strain
Amikacin (30) S*
Amoxicillin/clavulanic acid (30) S

=

Ampicillin (10)
Carbenicillin (100)
Cefepime (30)
Cefixime (5)
Cefoperazone (75)
Cefotaxime (30)
Chloramphenicol (30)
Ciprofloxacin (5)
Colistin (10)
Enrofloxacin (5)
Gentamicin (10)
Kanamycin (30)
Nalidixic acid (30)
Neomycin (30)
Nitrofurantoin (300)
Norfloxacin (10)
Ofloxacin (5)
Oxytetracycline (30)
Polymyxin B(3001U)
Tetracycline (30)
Tobramycin (10)

R 7 R - B 7 N 7 N N N B - R ¢ B 7 7 R~ B N N O B > B 7 B T WL

Trimethoprim (5)
Trimethoprim/Sulfamethoxazole (1.25/23.75)

wn

“The category ‘S’ means sensitive to antibiotic; ‘R’ means resistant.
Each category was decided by zone diameter interpretive standards
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Fig 2. Representative amplification products obtained using
the multiplex PCR assay for detection of Aeromonas sobria
hemolysin gene asal in arowana. In this multiplex PCR, 3
primers were used for detection ahhl (A. hydrophila
extracellular hemolysin gene), aerd (A. hydrophila aerolysin
gene) and asal (4. sobria hemolysin gene). Lanes M, 100-bp
DNA ladder; lane S, positive for A. sobria (249 bp); lane N,
negative control; lane P, positive control (4. sobria ATCC
9071, 249 bp).
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w2E Al FAA ZeA HARS antibiotic disc
diffusion methodS ARE-3te] ZAALSIITH3). Al A
AAF A3z Table 13 2k 2] Alste] Ao gk 2
T4 ool QlojAe] 7|ES Zone Diameter Interpretive
Standards’ =5~3F1TH(12). AH8-3 antibiotic discs (BBL,
USA)Z+ amikacin, amoxicillin/clavulanic acid, ampicillin,
carbenicillin, cefepime, cefixime, cefoperazone, cefotaxime,
chloramphenicol, ciprofloxacin, colistin, enrofloxacin, genta-
micin, kanamycin, nalidixic acid, neomycin, nitrofurantoin,
norfloxacin, ofloxacin, oxytetracycline, polymyxin B, tetracy-
cline, tobramycin, trimethoprim, trimethoprim/sulfamethoxazole
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Multiplex-PCR % 7|MEEY

PCR 7AXFE 531 A sobria hemolysin gene asal (249 bp)
o] dFs= bandS 13N, EEH AT 4. sobriaZ
SGHATHFig 2). T o] Al 16S rRNA sequence 2]
S 5319 A sobria strain (GenBank accession no. AY987762.1)
7 100% YX|sh= doE AATHEFig 3).
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E2F 4. sobria®] FAYA ZAA AF= Table 13}
72}, o] Al penicillin, polymyxin, quinolone A|E &4y
Aol WS YeEI S, aminoglycoside, cephalosporin,
fluoroquinolone, tetracycline A€ Aol A4S Ve
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Fig 3. The alignment of the 16S rRNA sequence of 4. sobria was obtained through analysis of the bacteria isolated from the liver
of arowana (Aro). GenBank accession number for the sequence used: 4. sobria (AY987762.1). The 16S rRNA gene of 4. sobria
from arowana was identical and exhibited 100% sequence similarity with 4. sobria in GenBank (accession No. AY987762.1).
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