55 32 858 3
2008 4 5

K o7F % M

JOURNAL OF FISHERIES OF CHINA

Vol.32,No. 3
May, 2008

XEHE:1000 - 0615(2008)03 — 0449 — 06

BREAEEFRENEERREZTHN

EER",

wEE,

& W

A. FERFEMPZSEY TRZGEHE BN HBEEYRARESLEE, WL T 315211
2. TRRFESE, WL T 31521D

E.2006 £ 6 H , #iL 3 1 37275 55 # (Ophiocephalus argus Cantor) & X — F K00 40 B = W
H R, N B ALE R 5 BT R R P 4 B AF — B H Ak W060622, AL NEE
T, Wk W060622 ¥ 2 [t , F R E A B BRE, HREKREHFR, KakoR, ¥
AMEBEENKBRER, ZFEREFEFKE B WNocardia) A K. st3 16S rRNA # K
#HATPCRY B AFRRELEAON EREZN  REMREEFRABREREL X R RAL,
5 4 #1 3% % &K ¥ (Nocardia seriolea JCM 3360T) #y 16S TRNA #t B £ 7| M MUK 99. 9%, 1
Wk W060622 K 4 4 3% -k K B (Nocardia seriolea)

KR @R RE; TR £ E A 4168 IRNA; RA R F 04T

FES#EE.S941 TEkFRIRE A

W R IRHE (Nocardia sp. )R8 T H B
(Actinomycetales) , % & X B #} (Nocardiace-
ae)tt , B—2RH 22 [ 22T, |2 AR FE
HI3E ERBROKS . B RKRENE M EE
TP AMHAR S, LUEA N E, — K
RANMBYEIVSTIRE . TEK=FRE S, 2R
R KE (Nocardia asteroids )? ™4 B RK
B (Nocardia crassostreae)!™ Fii A8 FKE
(Nocardia seriolae)® TR 5 HiEFRERN E
BEREE. W RRAY R B AOiafEEPRE
BRI Z—, iR W5 250 Y E BN
JFHEZ—, TR R E & 18 Kb Rk 5
FEREMA R

IR L 8 (Ophiocephalus argus Cantor)ify
FERERFEER LN R BN —F L8
SR, BRI R EE R 2 B, RIRETE
5-8 AM10-11 A . WAL 8. FERNEH
ARKEABET I EEER SWANER 1~
5 mm, ZRIET- R EHIA 100% ., AR FEEE D
16S rRNA ZFH FF 5 I R RGE K E 7347, 45
BREWIER A A RS X SRR %

¥r¥s B H8:2007-07-13
BERITE . T AR FE £ % B (2007A610069)

ENWTAEFERE (N, seriolea), %-2ERN5H
B IRFEFRFE S 8 R PSR R ER .

1 #RSTrk

1.1 E#HRFEERFHERLSUE

X EH RIS BT LA
S5 B Y PR AN B, 2 R e AL S BB
WO060622 , 12 B Ak .38 1 [B] I3 SRR G i 32 A 2 4
WERE (G CER .

BAEBE TP R K S B (TSA) 1%
FEE, B K L AR, R LB M E %
W060622,28 CHi3: 5~ 7 d, WEEEEE.

1.2 HEEEWE

BERBE N OBEERETEZRLEE
FBLERYLf,, F 400 £5F0 1000 £ B T k.

FAFRFEMRBERLZEE S, BEL+4E
HZE L 50 CHY TSA IEFREH B PAR BEE .
PREBA R AR R R R B E KA =B
PARY) 45" AT AR E N GTEERLZ D) K
EAREE, T 28 CHi3E 5~ 7d, BUHZB A, T
400 f5#1 1000 f5 B T B

TEEBS: EE R (1955 ), 5 WL AL #3%, EENF K-SR ERIL . Tel:0574 - 87600922, E-mail : wanggl@nbip. net
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TRBUE  KEAEHEIKUET TSA &
HEWEE . BEIFHAESE. BRR—HH&
WETHOEL RGHHEBEHET 200 HHBRE
IR 7, 4% i (formavar-carbon) & W L, 50 & 5
min, EEER4(PTA, pH 6.5) 3t 3~ 5 min, T
##%, TECNAI 10 BB 5 F B S NE .

BEST RE R LAY R L R 4R 2. 5% 1%
ZREFN 1% 4R BRI E 22 » 4% Be FR A 44 8 30 min,
RS EEK S, F 100% KRB K. KK
SEERNSBEHAR, B, 0, FERFERNT
37.45 M1 60 CHEER A . Bk, #il4 100~ 120
nm BEY) F, BRI AT ERE Y 6, TECNAI
10 BB 5 F BB LR .

1.3 EMEEEHLRR

SRICE9 - 10 AR B MK E WA
ik SR B2 = A KSR TE T L B — R
BAK IR BE EL A pH it 32 S TS, 4
NEREKREEDR.

1.4 16S rRNA EFE# PCR §1g

#HE 4 DNA 2EFfI PCR ' S B A FH
BROUIB 7 v, M N, 16S rRNA # B PCR
P 435K P15 - AGAGTTTGATCCT-
GGCTCAG - 3°; P2: 5 — TACGGCTACCTT-
GTTACGACTT - 3", 4Bt i F E. coli 16S
rRNA R H S 8~ 27 F155 1492~1514 Mgk
8, B EEEm A Y TRER AR A K.

PCR R Mifk & B &FA 25 uL: 1 X PCR
Buffer 2.5 pL, 2.5 mmol «+ L™* MgCL 2 uL,
dNTP(4% 25 ymol » L™1)0. 2 uL,5[¥ P1,P2(25
pmol + L™ & 1 yL, Taqg DNA R4 G U -
pL™ 0.2 yL, DNA # 4% 2 L, ddH,0 16.1
pL. PCR RMi#cHF A :94 CHIAEH 4 min,94°C
A5 1 min,47 C & 1 min, 72 'C #E4# 2 min, 30
NG, B J5 72 C #E4# 5 min, PCR =¥ H 1%
RS pE R R HEAT FE KA

PCR F=¥ ¥ I sifb R L R R AEYE
FRAF A DNA P aiifh 5 kA & . PCR 7=
YWEBEN T, WF TEH EBEREAEYERAA
ABI 377 DNA HhFAER . WFESI8 -

Pl 5 — AGAGTTTGATCCTGGCTCAG — 3

P2: 5 — TACGGCTACCTTIGTIACGACIT -3

P3: 5 - GTAGGGTGCGAGCGTTG — 3
1.5 BREEZEHH

B3] A GenBank i+ BLAST 3%
FTHRIE g . ARYER Bl AIZ5 R, N GenBank ¥4

Ferb 8 i 15 £H <835 % i A 52 ¥ 1, 78 Clastalx
(1. 8D AT L2 EFFI L BCHES (multiple a-
lignments) FSRAEHT, B R 1 ML EFHIL
FCHRIRE, R BB O “ — ", I N-J 35
MR RGN, HET A 2547 (bootstrap) FEAT
BRI, AEEHREN 1000 K.

2 GR

2.1 BEES

PRBTE TSAUNI & D RtfhgrE Eryfgd:
K a, HAEKZE, |\ o5~ 7dARKH. B
EERAGURLR, REHEE, TRE®, %A
BT BRER T ST, 7 TSAH IR 7d
&, HiEd 1~ 3mm(E 1,

2.2 EWES

BERBE REEREZKEE BEHN
RRAE, BAERPR, FFR RS, BihEL R
B ER, BABOR, 20R 1K 10~40 pm(& 2),

2 BHzkEnz
Fig.2 Micrograph of mycelium (Bar = 20 pm)
2.2 HEES
TRHEAE BEEEREEFR, REK
SIBOIR F W BT AR B BRR AR » W9 35 B K A
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BIE, B4R 0.2~ 0.6 um, ¥ 1.0~ 3.0 ym, K%
B REHS ., RAdABHEENERAK
B, 50 BEWESMHE , BB RS Rk,
R PG 2R, R R = R 55,
SHERETEERSREZ EH— KB FHE
ERIF(E 3,
2.3 HEBAENISE

i IR T L S FH i S R, A
B , B RS ERER , K AR 3 B Iy | B IEENS

B3 M S P AR B S e B AR

Fig.3 Transmission electron micrograph of bacteria

in kidney lesions (Bar=1 pm)

*1

WHEEW BEER. MR IS MR, K
LR, BBUrERIEIE—-RFEAK G D,
MEEE. th B pH M 32 EFR 45l A 45 C .40 &
9.0, 50 C4b¥ 8 h FREERALEK., k4
AT SERFREABREA -, H5H4
i iE R B (N, seriolea) 5E4H[R

21226bp -
4500bp

2000bp
1584bp
1375bp

947bp
831bp -

B 4 16S rRNA PCR 4%
Fig.4 Results of 16S rRNA amplification

2.4 16S rRNA F 5 R it #5437

F514 P1.P2 P kA 16S IRNA K,
3 1430 MEE , PCR F= 4358 5 v 1k B 3 L A 4,
H.FH)7E GenBank #3158 EF192033,

B SRRE XS REKR S ST

Tab.1 Physiological and biological characteristics of isolate W060622 from snakehead and reference strains of Nocardia

L \ SHE K L \ 5 HEKk
ident'fic%atmirof item Z:f ’iﬁsﬁojif N. sefolae ident%ic%a?:)f item Zsﬁffif N. sefolae
‘W060622 JCM3360T ‘W060622 JCM3360T
B354 production of enzyme 7  decomposition
HENERE catalase + + KHKIES  hypoxanthine - -
S Ak®E oxidase - - BEE B8 tyrosine - -
BREE urease - - B—ERiER A growth on sole carbon sources
WEREhiRJE  nitrate + + HEE®EE mannitol - -
7Kf# decomposition frihz{EsE arabinose - -
+ 1R aesculin + + iEEE  sorbitol - -
B  gelatin - - rigEmsth  citrate + +
BEEEN  elastin - - B EhE . pH =4  tolerance of temperature, salinity , pH
JEH  starch - - 45 CHK growthat 45T - -
ERE casein - - 50CH:5:8h 8h under 50°C - -
JRIErS  adenine - - 40%o NaCl salinity 40 - -

TIEN  xanthine - -

pH 9.0 44 growth at pH9.0 - -

HE:“_'_ ”Fﬁ‘ﬁzi“_ ”m,ﬁ;

“__»

Notes: “ + ”positive; “— "negative
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#2735 GenBank HERiE# 16S rRNA &K
FFFUHAT Blast 4387, 8 FHAE X M B = BV Y9 16S
rRNA 2 HFF5 ] Clastalx(1. 83) -T2 E
FRIA I MEREREEWN (B 5., ERE
H, EHRSHEFREB ARG X R R, S
R ERE Nocardia seriolea JCM3360" (Z36925)
#7165 rRNA FF FFFIAR IR 99. 9% , REFA

1000

WENZER . AN-JEBEVHNREREN LA
DIFEH . ZFERS N. seriolea JCM3360T (Z36925)
MEFRI—0 % b, @ EEE R 0.011, B3 BfF
fHik 100% ., WREAFXSHEIL X RE—
MMEFTHERBERLEREKE (N, oitidiscaviarum)
7 TRNA YR, RIS E AR AT e R IRE

(Nocardia seriolea) ,

Snakehead isolate W060622
N.seriolae JCM 33607 (236925)
N.uniformis JCM 32247 (Z46752)
N.otitidiscaviarum NCTC 19347 (M59056)

— N.nova JCM 6044 T (Z36930)

N.vaccinii DSM 43285 7 (Z36927)

N.crassostreae ATCC 700418 7 (Z37989)

N.pseudobrasiliensis ATCC 515127 (X84857)

N.brevicatena DSM 43024 ' (Z36928)

5 N.flavorosea JCM 3332 T (Z46754)
N.camea DSM 43397 ! (£36929)

N.asteroids ATCC 19247 " (Z36934)

N.salmonicida JCM 4826 T (Z46750)

N.transvalensis DSM 43405 7 (X80609)
N.brasiliensis ATCC 19296 " (Z36935)

0.01 — N.farcinica ATCC 33187 (Z36936)

B 5 #iR#E 168 rRNA ZH 55l FIRHEMAR N W060622 SAHC BRI R G HE LR
Fig.5 Phylogenetic tree of Nocardia based on 16S rRNA sequence homology

The numbers at the nodes indicate the levels of bootstrap support based on neighbour-joining analyses

of 1000 resampled data sets. The scale represents 0. 01 nt substitutions per position.

3 g

3.1 XTFTEELETHERE

oI a2 BRGSO R R B B RAT B
(Corynebacterium sp.) I BFFE (Mycobacterium
sp.) 3B R REP (Nocardia sp.) . B 378 5K H
(Pasteurella sp.) JFE/KS BN (Aeromonas sp.)
PA R 2T 3Rk oAk (Rickettsia-like organism)!? 45,
5 s R AR AR R A K AT
FREDS RS TR AT, ABFoT s e
S ENE S, AFENAATEEREES. K
/BRI, TR TR R L 8y IR RS
FRAYR, 7 BB TERS e B SR RAE AT 4]
HHE R RIRET .
3.2 EFREWNSE

R RE M2 B R M DIE SR A
HFHE R E R RBIMANZ IR, BIES
HE R REB B — N —H3 KRBT, BHNE
BE[IHR 34 fRNA Wi, EF TRE#EAN

L BERIEEIRE (N, asteroids) .BEVEiEER
BI(N. brasiliensis) FI R BB R ¥ R R (V.
otitidiscaviarum)™ ,

Wit iE-RRE (N, seriolea) BT 1968 4
B H H A 40l (Seriola quinqueradiata),
W ETEAB T Je K 35 £ %) 35 5 o A 4k R 3 0 41
WRIREBRRRG. SRS MAeREAL
FHE_EAET #55R, A 2 o FOK B 3 R BQ B (V.
kampach)™® , Kudo 274 1988 £ 4> F43
KW EL(G+ C) % F1 DNA — DNA £ HiE
RBRR Y 23 IS A , FEIE Ay 2 A Wi i R IR
(N. seriolea), IG5 ,Chun ZRU 1 F E B 400
Sy BN 3 R R P B9 16S rRNA 2 E AT T
PCR ¥ #A 7 , FH3HE R REBEHEIT T RAEXR
Batr. 2RI, #HERIRE SR A A
3.3 CHHRmEFRKENERE

AHIF5E L 38 A= ¥ ) 28 48 43 2% (polyphasic
taxonomy) J5 X R AT ST, WIE Y B
KA ERBBERERERE RS, LIABEH S
KWEHK. B RERAEES AKMAeREE
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HEEARRE FHESTHEFRABRE WA
WEERHME, R T 3t — B0 iR R A 1 4 KA,
YEESHEE R FEAT T 16S tRNA 2 H §4 T4
WEEEMBRERE . G5RERY, WS 00
R ERE Nocardia seriolea JCM3360" (Z36925)
#1168 rRNA Z£ B FP 51 AUk 99. 9% , (TE I
WENE ., NRGELXEWN EATLUE L, ZEbk
5 N. seriolea JCM3360T (Z36925) {sf T [F] — 4~
SX B, BIEEBEA 0.011, A X BFHERX
100% ., $EULATDABA B XA S Wi 3E R IRE
(Nocardia seriolea) Jg [i)— N F
3.4 HAIRRE
WRREREZEREEALMBROL A, X
ARMBREENIMFEERE. ARS8
R R 5 AT A 20 R BRI, R
B, 78 2R BT TR U R A B B, &
EFFCT BARBE R, X K PR FE b 1 R K 17
Ko B, 220 B B U B AR AR B IR A A DL
SIEMEXRZEENEMR,

SE .
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Identification and phylogenetic analyses of Nocardia in
snakehead ,Ophiocephalus argus Cantor

WANG Guo-Liang'?, XU Yi-Jun', JIN Shan'
(1. The Key Laboratory of Applied Technology of Marine Biology ,Ministry of Education,
Faculty of Life-Science and Bio-Technology, Ningbo University, Ningbo 315211, China;
2. The Medical School, Ningbo University, Ningbo 315211, China)

Abstract: A bacterial-like tubercular disease broke out in reared snakehead, Ophiocephalus argus
Cantor, in Xiaoshan in Zhejiang Province in June, 2006. Pure bacteria were isolated from liver and
kidney in diseased fish and numbered W060622. Experimental infection indicated that the isolated
bacterium was the pathogen responsible for the mortalities. Cultures from liver and Kidney were
incubated for 4 — 6 days at 28 'C. Weakly pigmented yellowish adherent colonies 1 — 3 mm in
diameter appeared as a heavy, almost pure growth on TSA. The bacteria were Gram-positive,
aerobic, weakly acid-fast, bead-like or long, slender, and filamentous rods were observed in virtue
of microscope and electron microscope. The organism was found to be catalase-positive, oxidase-
negative, urea-produced, and could reduce nitrate and aesculin but not degrade adenine, xanthine,
hypoxanthine, tyrosine, gelatin, elastin, starch and casein. It could utilize the citrate as sole
carbon source but not mannitol, arabinose and sorbitol. The traditional physiological and
biochemical methods showed that most of the phenotypes of strain W060622 were similar to
Nocardia. A partial sequence of 16S rRNA gene of the bacteria was determined following PCR
amplification and sequencing. The GenBank Accession No. is EF192033. The sequence was aligned
with those available for nocardiae and phylogenetic trees inferred using N-J method. The unrooted
evolutionary tree shows that strain W060622 forms a monophyletic clade with Nocardia seriolae
JCM 33607 (Z36925). This relationship was highlighted in the analyses by the high nucleotide
similarity value (99.9%) and the high bootstrap value (1000) based on the neighbour-joining
method. Thus, the pathogenic organism was identified as Nocardia seriolea. This is the first
discovery on Nocardia sp.-infected snakehead in aquaculture. Fish tubercular diseases were reported
caused by the pathogen of Corynebacterium sp., Mycobacterium sp., Rickettsia-like organism,
Nocardia sp., etc., and they could be differentiated through the morphology, stain, physiological
and biochemical characters. A kidney with nodular lesions was made ultrathin sections and observed
under transmission electron microscope and no other prokaryotes were found except bacteria of
nocardia. Based on the high morbidity and mortality and the difficulty of being detected, the
pathology, immunology, detection and medication of nocardiosis in snakehead warrants will be
further investigated.

Key words: Ophiocephalus argus Cantor; Nocardia seriolea ; tubercular disease; physiological and
biochemical; 16S rRNA; phylogenetic analysis



