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Isolation and Identification of Nocardia, A Pathogen
of Nocardiosis in Largemouth Bass, Micropterus salmoides
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Abstract: Nocardiosis is a commercially important disease in cultured largemouth bass in China, causing
substantial economic losses. However, the pathogen causing largemouth bass nocardiosis has not yet been
isolated in China. In this study, a strain of Nocardia ( designed as NH090627) was isolated from dis-
eased largemouth bass reared in Nanhai, Guangdong. The bacteria appeared Gram-positive, bead-like or
long, slender, filamentous rods in shapes. The traditional physiological and biochemical methods showed
that most of the phenotypes of strain NH090627 were similar to Nocardia. Phylogeny analysis with 16S
rDNA showed that the strain NH090627 was branched into the same cluster as that of other species of No-
cardia , and had a higher identity with Nocardia seriolae JCM 3360" (99.9% ). Based on morphological ,

physiological , biochemical properties and phylogenetic analysis, the filamentous rod bacterial was identi-

fied as Nocardia seriolea. Antimicrobial susceptibility assay showed that this strain was susceptible to
chloramphenicol , streptomycin, kanamycin and tetracycline, but high resistant to sulphamethoxazole and
ampicillin.
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TN i 42 K 01 BB Micropterus salmoides, 3
JEE5TE H Perciformes, %} Cehtrachidae .
B J& Micropterus, J&=3% [ 5| #F i) | B R K & 5
Ko ERTFRE RN BE = BE 16 7t U E, T
ARMRINM BT R, HA I, RIEX ro5
B AR E Y T5% o UTAESRNAE, TV 4 M b
FREE I ININ 875 E1 BT — b LA 0 PR O o A 1
BTN FEIRR G RN BR, PO T gt ad
S, PEToZER, 3 BB N 5 555D F f
R o ARTONE BB G I M 855 04T T 0 D 1Y 45 B %
T 165 1DNA 247, 4y [l = I8 06 K 245 4 %
VRS DT HBOBETE , AR N S - B 17 Ak
Piiaittiie 22, BB RREINT,

L BPRAN
L1 fReafERFnE R mIE 2

S INN B9 B RN B 555 3, MK 25
~35 om, {RGTEE 400 ~ 600 g, BUHSES a5 ke
B EATUR FERA BRAT A OB, 8 s s
AR o [ Bsf FBCHE IR REIR (4 B IE A 0 = 10%
PR R SR, AR, WA, HE g,
MR LU 2= A5
L2 wWRESS

PATCHEERAE MR R BE . B L. LA 45
ARZHVEURE, 43 BRI AR BHI B 35 567
M b, 28 CIEEKETES ~8 d B A4, /55
FitRgR Sy NH090627
L3 wmIRERSWE

P Bl AL FS B 40 T R 2R 5% B2 T BHI 15 324K
I, 28 CHEIERFRS ~8 d, MELTAR ERRIEIES,
[FJESS ) 20 B BRI EA T 22 QY I A IgE
L4 SBENMERE

HIMSHE IR [1-2] MARRE . FSE R
BRNEMGE, FHEMEZE OE MNFY
VR ABRAE) W0 B R R EEE A K
PRSI | BB A K SR LR B (LR AR AT ST o
L5 B R

RI I B5A4 15 ~20 em, RFHE 30 ~45
go IHIRHTFAYLIN 3 BaMH, JBCLm . A, 1.
AL A SR 20 SRR 2 A O IR . 1K
3 A VAR, 1A PBS MHIRAL, 1D EK
4, B 10 B, 0 B RARTE BHI J 1k 5% 37 2%
IR IE R BERLIR BE D 2.5 x 107 efu/mL B B,
R R A E TS 0.2 mL B, PBS Xf#H4H
FEAT IR R PBS, SRALHEA AT MTAb o, 8k

g, g AaEFE 20 d, /KIE 20 ~25 °C, BlERHD
SRR TR Y R IE AR FISE TB 0 o
1.6 16S rDNA FE 31830 4 47

JH Edwards 25 B3t 49 417 16S rDNA 58 f 2|
¥y (Pf; 5’ — AGAGTTTGATCC TGGCTCAG ~3°
Pr: 5’ — AAGGAGGTGATCCAGCCGCA -3 ) 44
SYES MR NH090627 [ 165 tDNA J£%1, [ PCR
FEW), TA el G PRE B T, MR T AE
RIEERIR A AR BR A FE AL

FriAR P S 7 GeneBank % ¥ £ #7417 BLAST
FEXT, MR 4EIR [H] A9 45 R M GeneBank H i FH V2R
JEHAF A 16S rDNA JF3, Clustalx %4 Ho X 5
FI Mega 4. 0 #53 R G LR o
L7 2o piiEilig

100 wL WA EE FR MBI (10% cfu/mL) 15
BHI 3555 BB 5 R B, SRIERHHA R Rl A 2
MZGEAR R (I B J5E Oxioid A F]) 3459 75
M bo 28 CHEFR T d BRI E B EHA,

2 4 R

2.1 i gl PR AR 0 4H 2R B 22 0 22
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Fig. 1 The Anatomy of diseased largemouth bass

('The arrows show the white nodules in

muscle and kidney, respectively)
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Fig. 2 Histopathological section of the kidney
of diseased largemouth bass

(The arrow indicates a typical granuloma in the kidney)
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~10 d A BEE IR B VRO VR, RS B, 14
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Fig. 3 The colony morphology of pathogenic

bacteria on blood plate

B4 BHETRRERES (x1000)
Fig.4 Micrograph of pathogenic bacteria isolated

from diseased largemouth bass
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MR PR, R A SRR, AL
BAME, PeARIRER . WEAEIREL . KIS . B
S WEEIR . SR, KL, RELUT
BB A ME—TRIEA: &, B TR BR AN RO
A8 A A AL
2.4 BRI

TN I s R S d PRI PSR T,
7 d JaiRFEAG RO fER, B 16 d B 10 A4
Fets, WERATCERREIR (F2),

FEH) R IR EFRERY G, ZZFRRE, RILEA R
LT, EMF. M. B JINAL PR
BRSO, SRS HEIES IR
A BA ALARRIE 5 D B AR R ) B B Bk e —
B, DLHE BT B 0B B A 1 Yt 2R
JRH
2.5 168 rDNA FE 543 %7

FHE14) Pf F1 Pr ¥ BBk NH090627 1Y) 16S 1D-
NA J£%1), 1821 511 bp J£45), FJH GeneBank
BLAST 546 3¢ J5 41 A7 AH AU E 23 B o 45 R 3R,
TABREE R BN EMRRGCREE, S|
Wi B H Nocardia seriolae JCM3360" f) 165 rDNA
R SRS 99. 9%, A 2 IR 2 5+
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Table 1 Physiological and biochemical characteristics of isolated strain NH090627 and reference strains

Nocardia asteroids ™ ~*! Nocardia Jarcinica %) Nocardia salmonicida'®

Nocardia seriolae ™V 1M 55 LI

e
ATCC 19247 ATCC 3318

JCM 4826 JCM 3360 NH090627

PUE=K + +
=R - -
Jilndus + +
TR ELIA R

+ + +
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- +

IK %
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TE# - -
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B - -
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H e + -
B e - -
PR + -
A4S CTAEK - +

+ o+ 4+
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K2 HHR NHO90627 BRI fE e N bt 30 45

Table 2 Experimental infections of largemouth
bass with isolated strain NH090627

PBS SRS

20 51 e
43 EHA e e
REERE B 10 10 10
By Y 1#/ . 07
PR YRR 2.5x%x1 PRS _
(cfu - mL™") cfu/ml
#|&/mL™" 0.2 0.2 —
1 0 0
& 1 0 0
Y
W 10 1 0 0
%;& 58 11 1 0 0
= E 12 2 0 0
/  [A] 13 2 0 0
B /
f| 14 1 0 0
16 1 0 0
TR/ B 10 0 0
TR/ % 100 0 0
e =" N HRE R E

& rh iy - B R 16S 1DNA ¥ 51553524« Nocardia
seriolae  ( DQ659915 ), otitidis-caviarum
(DQ659912) , Nocardia crassosirae (Z37989) , Nocar-
( 736930), Nocardia vaccinii (736927)
Nocardia pseudobrasiliensis (X84857) , Nocardia brev-
icatena (736928) , Nocardia carnea (Z36929), No-

Nocardia

dia nova.

— N.seriolae JCM 3360

L NH090627
Nocardia ofitidis-caviarum ATCC 14629
N.crassostrae ATCC 700418
N.nova JICM 6044
N.vaccinii DSM 43285
N pseudobrasiliensis ATCC 51512
N.brevicatena DSM 43024
——L—_:N;camea DSM 43397

N flavoroz,ea JCM 3332

N.transvalensis DSM 43405
N.brasiliensis ATCC 19296

N farcinica ATCC 3318

N.asteroides ATCC19247

N.salmonicida JCM 4826

0.005

Bl5 2T 16S rRNA A FFF [FIRIEM I RE L T
Fig. 5 Phylogenetic tree of Nocardia based on
16S rRNA sequence homology

cardia flavorozea ( ZA6754 ), Nocardia transvalensis
(736926 ), Nocardia brasiliensis ( Z36935), Nocar-
dia  farcinica ( 736936 ),
(736934) , Nocardia salmonicida (Z46750)

Nocardia  asteroids
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F#3 Wk NH090627 250 sh R
Table 3  Susceptibility tests for NH090627 to

10 different species antibiotics

wMsE BRAYER/pg WHEHEERZR/ mm
BER 10 45
SEF 30 48
Tt e P W s 25 0
BEYEER 10 0
RRER 30 40
UEZ -y 30 57
BB E 5 10
KABZR 20 32
OBE 15 29
Sk 6 IR 5 12
39 #®

WRE EAamEK, LEEEERT, &
AP SBOR R « BET AR ™ BB 1Y i
K HE OISR Nocardia seriolae 17 | Ffdi
KB Nocardia salmonicida'® | BIRVEE B Nocardia

asteroids ™ | J I i £ B Nocardia crassostreae'®

it iR R AR T 1968 0B B H A FRGE TR
Seriola quinqueradiata , "¥-R: B RiIRE 5 22 10— Fp ™=
H e H IR R T o IR EAMIGE, 2R
RERRRZ PSR FH AT 2, QT AKWN Seriola quin-
queradiata® M 55 Micropterus salmoides® W8 Late-
olabrax japonicus . #1 %€ 1 #H Lutjanus erythropterus
AEU0TN RN, [ YA e IR A A 2 R R
PARGE R H /b, i EL B R R DL S
PRI R GE DT HGE . A SCE SR I A
SIEME TRIRE, B T 91N B4
R R it AR TS o

WATXTHB L L RN B SR EE Y 0 R
WS, BATRIHIER S AR IE R #2896 R Bl
AL, ARERAN P IERR E  B R A TR A 2
Jir, CEREJC O, B IEZH LR RE LA B B Y
PIZFIOREER, I IRSER R, BORER
WEAH ML AN b R AR B B o 4 B R R B T A
ARV ER AR B AR AUARE ST -R R R AT, AHERER
SR S [ A RO B R R B R B, 3
EENE T HRS B B A AR A v
Nocardia seriolae JCM3360" R[FIM™ o b 0 % B A%
Wy AL, FAIXHBEATT 16S xDNA FHIHY AR
BEF . NRGEEW EFTUESR, ZEkS
Nocardia seriolae JCM3360" B h—AN4»32, W]

DA E R B AR R i £ 05 R B Nocardia seriolae

N 2B S T 43 A A R T D I B
YRR BN, FATHEAT T s A
SERRYIZ I3 B T MR I M 5 B A AR 5R B 2o 1
22,5 x 10" cfu/mL 55 5 HE 5 V565 R e A 48 R I
fif = RAE T, X RRARIICT: . RN, FRATIE
et RN 43 B BB A FA AL RHE S5\ H 2R & fa i
IR BN, BRI TR E Rk
Yo FL BT A S PR o T U e H A R T P B i
W, SR E IR ERFER AL, BT B AL T
Mo 8 HIJRE AT feJe N IR G BO RIZE, 25
A B A 5 SR T SRR Z, IR T 2 L
OIS AR RE SN, B SRR 551 T e 4
BEEBD, B, B S IR AE o

R T ARSI PR IIB R, A ORI R
T H 25 W BURE AT T WI2PA15T, 4R 7Ok R
BREXREER T AR, HP N aER .
HRR. FIREER. WIARGUSERE, MR
RMARFEERNWATWLE, SHESR 7 EFITE
BRES A BRI 25 ME AR — 3 T AR 45 R
REAE R in g B fil i R T A 25 PR SRt — e 2
FARYE, FEgRam A, LG 2
YA B o

HRVE R B — T 2SRRI IR, %
T TEANEIAL, A RN B, (EAF AL A
K, — BB RBULT RE F . 2003 4ETEE R
TEKFEHFEEh Y & BLE R ER, I UAE S
A EFEFE YA RS, W) RS
FER 08 DNTEERES . SN B 2k .
ik, RYTFRRITHRFRE, HRAEAFRBERZN
ML B ANBE R BUOC R , BESEPEIS T0E, X T
WRBERN PG, e AR SR, 2
JEHBER,
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