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BE: IHARLEEFRENBRNE, ALRARRES;BL . 48 REF AR X
FARFAM A REANBRE. BB RUER BN RN EHRTTHE. EREr, &
o EERLE T o4 N SDATO01 KRE, BLHAELANE. F2REele. £#
AN E. 16SrRNA S E REF RERFFAT HEE, £RY T 2w E &N 4hEF
Ko 444 %8 SDAT 0011 R e &5 68 j5 , 1 x 10°~1 x 10° CFU/mL 7 4 41 89 L= %
#100%, B E5#HAARHIEFRERER, R Ed @, FE. BRERERESHX
BEANTENET, AL RETRFH#—FRMNAN, £H0FEFW, ETFFAENKE
g ZTWRBEATHAL AN, HHEREZRAN, HiieFREAFABTEREEZRA
R, HEBEZFLEAREN M. ZEXREASTE R, EREWH (48h) X # EH#], Toll
FZ K 2 2L (TLR2) #n Toll £ 4K 13 2L & (TLR13) £ f i o Sk B Rk K F 2% LA,
M EF %9 ZEE (CCRY) R ik B B35 T, Xk ¥ L& Toll # Z K Fnia
E¥hE @ TR et Ridiiz FRERLETREEEN. ALR Y EEFEFRER
WG R EBORANEA R ARG T EEN A

REEm: b, WL R RKE; EERER;, 48RE; 2RARE

FESHES: S941.42 MERARARRS: A

W R KW (Nocardia sp.) )& T & W H SR I R P — b b P PR 2 o o SR Y LR

(Actinomycetales) i#; - [G & #} (Nocardiaceae), A
g GPH MR, Wb B, JRis sh AL EUN
W, FEARSY 200 T R SRR At
JUSCEPE, VR IR R A R R R R
NG LB, FERI ALK,
WFEEE WA, AEK = FR5E T, B2 RIR
R PR A T, B I R QTR (V. seri-
olae). BIERKE (V. asteroids). FEiE R K
W (N. salmonicida) FFIE R KT (N. crassostrea)

WisHEHA: 2020-12-13 {&EIHEA: 2021-04-28

e RAE AR Ay B R 1897, 70 B IO VAR R A 452 A
HWZHAEN0.1~02 cm HEAZET, fZkink
QTR A0 A AG , RRRIBE TR , 4
ISR B A R K A e Y i R PR R
Fvm R ICRE 1Y T2 20mRe R, ARy 2
2k, LI AR (Seriola quinqueradiata)' |, 2 i
(Channa argus)®. K [ i (Micropterus sal-
moides)'". K (Larimichthys crocea)” . BPIE
I SR T7 il (Fugu

B8 8 (Trachinotus ovatus)" .
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obscurus) ™, 1685 (Lateolabrax japonicus)"'® } 7
. (Paralichthys olivaceus)"” 5% .

et S ik, SR THIE
H (Perciformes) fi £} (Channidae) i J& (Channa),
O3 A T E A KR UL B AR AT By S T
i 1, HREE S8 A 2 (L TR AE AR B 18 AP 4
w, UHAESIRZETT, FRMEMIE K2, FHY
B8 5y ™ VIS TR S 1T AR R B ) £ 2 5
S UL, SO T IR A L R R IR
Bl FEETAEWL . M AL A
f, AE 2019 4-H01 2020 49 6—8 A, il X
FEHH 08 R R T R A R ICR , F AR
LN 35 %, RIFFET- R IL 80% LA Lo AWFF
JIT FH ) S5 5 B R LI X A SR A T s, R
mEE R A, BN LI, WSS,
Ja PSSR AL . RELAE | B AR AR s B B 1 s
o AT X R L R P g P R T
WYETEAMES . 2 Qg ta . AL 168
rRNA R [RERE TP 909 408, WP
SO B R B S TC TR o 38 3 S0 TR [ I R Y (i
L 68 DL o FEBUR PR, IR 0 i 25 ) U
FE L 608 2H 2 B 2 R A 92 R DG 6 PR e TR A Ak itk
177508, i8R IR G e E 2
B LA

1S

1.1 SRR

i R AR T 2019 4 8 H R A A& il &
FEMOK = 7R IR . ol B R A R SR A
M, PRI 100 g EEAEIR MR, K
JUE LR B s Yy o fa B S R A L B A
L 68 FRAE M, FUAR A (2243) g, SEE HIT X & 6
AT L I R, PR /NEH . Rk
M . TERFTCH . I I B A N A R AR
TREHLIEI 10 % 1A HE 68 A5, U E A RGUIE
A PR, B IR AT RS TR 2k
SEE

12 FEREESS

B B 1 S L 0 TG A BT HUAG A
FHAZEFP R 68 B R IGEIE . A R 2 2
SUR IR IR 2R, e FhF il O 2 A Bl B 9%
Jt (BHI), 28 °C fHEEF 7~10d, MWIBE—EW
LB TR BE P PR B V5 i — D Al A 5 55 348, 4%
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B RS 5 ~ SDAT 0011,
1.3 H®EEFSIE

K 53 B8 Bk 5 1 40 TR 4 il ) 26 B R T BHI
1 TSA B FE 4k, 28 °C HIRKE R, SdAJRTE
(NIRRT G N = 9e | 7 [ 1 DO R Akl N B
T2 R A ISR

1.4 16S rRNA [FHIH E RiEFKEHF R M
YR PCR 10547

16S rRNA /3] PCR ¥ ¥ 5047 4Fpalifk
JE R TR AR SR 5, 25 °C IR 4557 5~7 d.
U W 2 mL, K AR 40 5 3k [ 41 DNA $2 H2
257 2 HO BT 3 R 41 DNA. K FH 4178 16S
rRNA 519 (L5149 : 5'-AGAGTTTGATCC
TGGCTCAG-3', T4 : 5'-TACGGCTACCT
TGTTACGAC -3"), #47 PCRY 14 . PCR fii H
TaKaRa /A 7] ) PrimeSTAR® Max DNA 3 & [ .
PCR ¥ Z%0: 98°C10s, 55°C5s, 72°C 105,
PEIAY 1 30 ko FiHH 44 R Bel 1500 bp, Biihs
WEGE I B KRG, IR PCR P2 #536 Jb 535 BL BTl
A ARAT B BT

#F KA R A5 4 PCR ¥ 38 41 A
FEELA 5 )5 TR DNA Sh i, S Labrie 45 1%
TR R R E AR LS 9 NSFUNSRL (L iES 14 -
5-TGAGCCTGAACTGCATGGTTC-3', Fif514:
5" ACGGTATCGCAGCCCTCTGTA-3"), #fF PCR
oA, B UE S B AT B A R A i R IR
(Nocardia sp.). PCR W A& R 527 FY 3 16S
rRNA AR . F3H47 3 5 Be 1 069 bp, PCR 77
YT 1.0 % BlE B FLIK o
1.5 FREEBAHFMELEE RSN E

el Cw A RS % T ) B ok, IF
S IRE AT SCHREY, W FH 40 AR A 5 8 0 B
PEAE YRR . KRR . BRI A K A
AR A

YRR R AR 80, AR
WA S EYEARERAF . BHRANHR
CH A0 T BHI AR 373, 28 °C, 80 r/min 4
ke 5d 5, 8 000 r/min B OWCERERDTTE, Wtk
FUTIE FH R A B 7 56 BT 4% % 13107 CFU/mL,
W B 20 pL AR 7F BHI [EARRE 773 I, HEF %k
B2 004 R s 1 BHI B iR 5 3R 5L ki, 28 °C fd
TEREFR 6~7 d, Al P AR = RO 2 0 o P A
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1.6 [E1)ARLELIG

96 DR E B T BHI WK R 37 56, W 8
55 d TR, 22 0.9 % oA FER Kk 15 5 A il
IR B, A AR R 1 > 105, 1 %107, 1 x10°
F1 1 % 10° CFU/mL 4 A3 38 Bl B %) 1 o i
h(22+3) g W51 50 BB, BENLAY N S A, B
10 o 41 EGd, B RERES 200 uL I,
1A BRI M 1 G 5 i A R K o SIE I FH 9 k)
JKA6 180 L, SZE i), F#4H K 26 °C~28 °C,
HAROEHIR . S ELEMEE 21 d, B RKidw Sl %
WL, FFICSRIET AR .

1.7 KA EE PCR (qRT-PCR)

TR 48, 96 Fll 144 h J5, 43 S HLA: BRER 7K
X HFEZE AT 1 107 CFU/mML!™ 2724 332 5 20 12 fils (74 e Ji
LB L UL RNA . FH 5% 54857 & (TaKaRa,
) XFEEER) RNA 17 [ s )i o i Roche
Light Cycler*96 {¥ #% , LA SYBR Green (TaKaRa,
WD) AR e YRk, AE 20 pl W AR R R R AT
qRT-PCR [N . 5I¥{E R : TLR2 (Lii#514): 5'-
CTCATCATCATCTGTGTTGC-3', FiFEsI¥y: 5'-
GGGGTTTTGGTTATCCTCTA-3"); TLR13 (I 1if
519 : 5-CCTGTTTATGGTGTTGTCC-3', F il 3l
Y. 5'- AGTCTCCAGCCCTGTTCTC-3"); CCRY:
(F35191: 5-AGCCCATAACACGAAGAGAA-3,
F#E514: 5'- CCAGGAGA GTGGAGACAATC-
3"); WBHEMA p-actin (L5114 : 5'- CACTGTGC
CCATCTACGAG-3', N34 : 5'- CCATCTCCT
GCTCGAAGTC-3"), LKA B-actin fERHNSIEA
Wit 2 MR H R R IR, B
P e 7 AR T BR A B R B b . SEER R R 1Y
F {47 1E 2 (mean +SD) i, fii ] SPSS
22 A AT B b . R e KB R AT et 2R oy

EhR 1
1. BHI AR 7738 Rk EOETR: 2. BHLRASH AP EH 22K 3. HHEZ R 2N EL6)
Plate [

1. the bacterial colony was light yellow on the BHI solid medium; 2. the bacterial colonies were flocculent in the BHI liquid medium; 3. the Gram stain-

ing of the strain SDAT 0011 was positive (blue purple)

https://www.china-fishery.cn

SDAT 0011 A KEEFSMEZIRLEEER

Bro LLP<0.05 NESBFE, P<0.01 NZESWBE,
1.8 ‘HLATRIBFIE

TR G55 6 K, 43 il O BT AT 1 <107
CFU/mL 7 5 20 5 68 (g R . BFAE . AR ' R0 Ok
HEREA, F Bouin's [EEW, FF i &t A s 3
Wi, BARR-PL (HE) Qe @, M RE T,
P G4 IR ST R RN T S

2 4

2.1 EEK SDAT 0011 FLAS4HE

Sy B AT R AR R AR K 228, #F BHI
oY% TSA B AR g2 5L [ 28 °C 1535 7 d A A D BUA
B, TEORAL A e, IR FR3E
WisRAasuRE 6, P10 (6~8 d) VR,
GAFIN, 8 d Jo VA IR AR (IR T -1). 7E
WAREE FRAEL P PR IR R ZORDTYE, TERFFRILIEHS, &5
FIBE, HARRSRE0H H— 2 (ER T -2).
g DL TR 22 PR S M (500 (BT T -3)

2.2 SDAT 0011 4 T4 (L 4HF

Ay B AR SDAT 0011 53 48 4k &0 il 2 PH M
SALHE . IREES AT, "R JRASRRER s nIKARE
MR, RKRIARE . TERY . BRI HE IR K A
fi; ARV IR ME—RR A K, RAETE 35 °C
Rl EAEK, R Y T A B A AR R 2 % T
BRI R [T JICM33601 (4 IE—3, H& Tk
R H B SEALFE (% 1),

2.3 SDAT 0011 E#% 16S rRNA FEF| RZiEFK
E4F RS54 PCR i 1 o4

R FH3E F 938 9 J5UEET 16S rRNA Y51 9 47
PCR "4, ¥ fris =43t 1 358 bp, FPolfesg

N
RN

Morphological and Gram staining result of strain SDAT0011
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R1 DEEREIEE CHHE
Tab.1 Physiological and biological characteristics of

isolated strains

i K i it B
I H SDAT 0011 JCM 3360
items N. seriolea N. seriolae
SDAT 0011 JCM 3360
EEHEfE  enzymes activity
HANERE  catalase + +
FALEE  oxidase _ _
WXEE  urease _ _
THERERIA I nitrate reduction + +
JKIFIEME  hydrolyzing activity
£ MR aesculin + +

Wil gelatin - _
Ve starch - _
fit% casein _ _
FEIENS  xanthine - _
Mt R tyrosine - _
ME—BRUEAIF  growth on sole carbon sources

H#E  mannitol - _
IIZ4EE  sorbitol - _
FrEEREL  citrate + +
FiHifE##  arabinose - _
B, pHiit3%# tolerance of temperature, pH

35°CHK  growth at 35 °C - -
40 °CAK  growth at 40 °C - -

e BIERRE, — AR R

Notes: “+” for positive, “—” for negative

% NCBI 3£ 1% GenBank % 3¢5 & MW063451, ¥
5125 Blast FbXT 01, F Clastalx 24wkt &
751 He Xt 434 3 Neighbor-joining ¥4 R 45 & &

67| #

B, 25 IR, BiiiE R ECRE DSM 44129 (NR 041861.
1), #iiFR [CHE ATCC 43993 (NR 119103.1), i
K G JCM3360 (NR115839.1), #iiif <K ATCC
43993 (NR 117346.1) JeRN—3Z, Witk SDAT 0011
5 F IR TR bR R S — > 4 T R G Y rRNA
WA (B 1), SDAT 0011 %515 rRNA/ITS ¥4 1%
PEAT X, 45 ER, SDAT 0011 5if K K EE
R RGO R BT, AN 96.98 %~99.92 %,
St R ATCC43993 e i, HA 740
FEM 25, DL 200 R B PR R 0 0 QT
(#2),

Z: M Labrie %" $2H 19 77k, B R IS
RS PES [ DK . FIE . G A b 5 3 B
fR JEU PR FE AT PCR 858, S52R 2R, 78 1000 bp
AR5 BN T /N — 54T, RIZ S B R R
eI IR (4] 2),

2.4 SDAT 0011 3% /1 X B SDAT 0011 [ HY
5 e8H ORIE S 4

o] SR YL S G 25 SR A B, IR AE 21 d G
ARfER, FET-%N 0, i 1 x 10°~1 x 10° CFU/mL
L T M BE ST S 5 21 RATAET, [HaE4 T
b BB T A R S A ERFE T T R e it [ AN ] . 2
AT B TE BT (1 < 10° F0 1 x 107 CFU/mL), 7E
YL 7 dJE IR EFE TSN A, 1 x 10° CFU/mL
2H S EEAES 11 ReHBIET:, 1 x 10" CFU/mL 41 %
BUAESS 12 RAeTAT: . 2R HREE N4 (1 x
10° Fl 1 x 10° CFU/mL) % = Wk FE 4 4R i At T
APRAGE R G, AT RRLemt ik, 1%
10° CFU/mL 2H 5 8 7 1 S0 IR TR 2 9 RIF IRt 81
FET-ANAR, RS 15 KA T 5 68 4350 T,

WIERKE N seriolea DSM 44129 (NR 041861.1)
T#-RICHE N seriolea ATCC 43993 (NR 119103.1)

100 |¥ERKE N seriolea JCM 3360 (NR 115839.1)

44

77

—A
0.002 0

91 iR KT N, seriolea ATCC 43993 (NR 117346.1)
® i KIKHE N seriolea SDAT 0011 (MWO063451)
FRETLHNERIRE N, concava DSM 44804 (NR 115958.1)
IR E R RICH N otitidiscaviarum DSM 43242 (NR 041874.1)
RS R G M. vaccinii W7669 (NR 117394.1)
ML RIKE N crassostreae JICM 10500 (NR 041868.1)
88 — PO RIKE N xishanensis W9867 (NR 117391.1)
AW RIRE N exalbida DSM 44883 (NR 118201.1)
BEFEHRIKE N pseudobrasiliensis DSM 44290 (NR 041864.1)
W RIKE N goodfellowii A2012 (NR 109056.1)

33 X
@ XTI R IR N. eyriacigeorgica DSM 44484 (NR 041857.1)
50 B ZWERIKE N neocaledoniensis W8372 (NR 117403.1)

1 E-THE# SDAT 0011 16S rRNA FFHIMBN ARG 4 B
Fig.1 Phylogenetic tree based on 16S rRNA sequences of the strain SDAT 0011

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries
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2 SDAT 0011 5iEFREREEKAFFIELE
Tab.2 Percent identity between SDAT 0011 and

different strains of Nocardia

BIR FEURALLEE /%

strains percent identity
iR N seriolea ATCC 43993 99.92
i K KE N seriolea DSM 44129 99.84
iR K N seriolea JCM 3360 99.92
FERIBERIKHE N, concava DSM 44804 99.10
KRERERIKE N otitidiscaviarum DSM 43242 98.45
RS RIS N vaccinii W7669 97.80
MIEERIKE N crassostreae JCM 10500 98.19
IR IKE N xishanensis W9867 98.29
WEAERIKE N exalbida DSM 44883 97.96
TG AW RIKE N neocaledoniensis W8372 97.30
BEFEERIKE N pseudobrasiliensis DSM 44290 97.54

IR HEEHERIKE N cyriacigeorgica DSM 44484 97.62
HIRERIKE N goodfellowii A2012 96.98

bp

2000

1000
750
500
250
100

B2 #5454 PCR EEBRSERER
M. DNA 7 F btk s 1~4. 70 85 H AR B0 S 8K . AR TR AR
AR FR 9 S
Fig. 2 Specific detection of the isolated bacteria from
diseased C. argus by PCR

M. DNA Marker 2000; 1-4. bacteria isolated from abdominal ascites,

liver, spleen and kidney

1 x 10° CFU/mL {4 241 S8 7655 15 KITbh H BsE
TR, TE5E 21 REHIET: (K 3),

[ 5 Ja e ) 5 i ARG S SR, O i SR
% AREMN . EIEK, A AL M,
DR IRERZE W o RIS R D68, R
A KR IE K FFE . BRSO, A
Wl s, R A SR Y EAR N 0.1~0.2 om A 25T
(ERR ),

MY 25 R BN, (d R o 8 1 LR 4 2

https://www.china-fishery.cn

—o— X4 control group —5— 1x10° CFU/mL
—&— 1x10° CFU/mL —%— 1x107 CFU/mL
—x— 1x10% CFU/mL

100

=
B
M2
& 2
11 o 50t
s .z
3
Bk g

3

0 o o - o o

7 8 91011121314151617181920 21
Y R Hud
time post-inoculation
B3 GEERMEFREGEHNRITETE
Fig. 3 The cumulative mortality of C. argus

challenged with N. seriolae

B AR SO R LA A A, AR RS
AT A (TR -1) 5 T A6 g 5 B3 g Ik 2 21
2R R D, RIS Y, A5 A
S0 AT DR B4 K L A M R 32 A B T A AR
LA 5 8 0 IUEE 1, ZH 2o DR Y i 4
(PRI -2) o fit i =5 5 5 AR ) /DN B A g 57
ST R, By (BRI-3); R 5089 T
W /INE L B AT s - HIGEL . s EE R IRAE,
Jid v B AR b Bz AR SRS NV, O HLE IR
ZUR B AT, AR A TAE Y 5 O 5 6
LR P B0 2555 B D AR (PRI -4)0 i i 5 T
IR 2 2R £ A0 T HE S R 34 2T, A Jif 3 B R
(TR -5) 5 R85 5 8 ) JEF 0k 26 20 b 4 ™
I, MM RN, RASEEEIRIE, A%
RHBUNSR S, RIS, S5 R AE
T 25 TGS K 5 B 1 8 v % 245 5 D AR AR
(TR T -6) o TE 0 R ZH 2 F e LA HE D) 85 5
AR (BIRRIT-7); 580 2 6l 000 I 2H 20 b0 JUL 4
faorae. i, SEHLURRBEZREE, H4
ZUR A 45T (FIR-8)

2.5 SDAT 0011 Z54 804 0t

FIFH AR 00 22 T 43 2 B Pk SDAT 0011 X
15 BT 25 W B URME . SR BOR, DB EK
SDAT 0011 ¥R, MEX. A%, 45X,
PUIRE . R IRREE . RIBEE b 45 8
REVIHAMBUR, HhEER . AmRMAE
SR I AR T35 28 mm L) b 43 # Bk SDAT
0011 XJHRE . kMPiE . & XN, B A,
WD ARV R Z (% 3).
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& iz 1T

BRI BiERRYNEFRERHNAAREFEL
L AR PR 2. SO S IRAE, 7T L (RO OR), 4
AR A (S ), TRE H I (K Sk BT )
3CMEREE N 4 ORI, B4 CROELITR), B
ANE YA IR GEANIIG B T (TR, B NE b AR
(EHERFTR): 5. WRERIFAE: 6. BOmEIFE, R 45 (A
SIFUR): 7. HEREELONE: 8. S OREALSL NN

Plate [II Histopathological changes of northern
snakehead infected with N. seriolae

1. normal spleen tissue; 2. infected spleen with nodule (black arrow. nod-
ule, white arrow. lymphocyte), splenic emorrhage (slender black arrow);
3. normal trunk kidney; 4. the nodule in trunk kidney (arrow), fragments
of necrotic cells in the renal tubules (¥), renal tubular epithelial cells
scattered, reduced(white arrow:); 5. normal liver tissue; 6. the infected
liver with nodule (black arrow); 7. normal heart tissue; 8. infected heart

tissue, cardiomyocytes were scattered and twisted

2.6 BEUNMEFRERSEREEERETL
ABFFE BRI T 3 L i) G i KL R EAT T A

HE 7K P25 22 3275 sponsored by China Society of Fisheries

dom
BiR LR LTS
LOFFRE, 2. BT, 3. BFRE. ARESRE W RILAEM A QST (A% HBIR=1om
Plate [I

1. liver, 2. spleen, 3. kidney; the arrows indicate white nodules in the tissue; bar = 1 cm

Visceral nodules of sick C. argus

#3 DEEMRITIE RSN
Tab.3 The sensitivity of the isolated
SDAT 0011 to antibiotics

sz e Rt
antibiotic concentration usceptibility
H# % Penicillin 10 0 (R)
HiEZE  Neomycin 30 24.001.00 (S)
SKAIHLE  Cefradine 30 9.33+0.10 (R)
ZRPEM Ampicillin 10 0 (R)
HERF  Streptomycin 10 24.33£0.58 (S)
%%  Chloramphenicol 5 28.00+1.00 (S)
ZIF#  Erythromycin 15 31.67+0.58 (S)
VUIRZ  Tetracyclines 30 18.67+0.58 (S)
FI#EF  Rifampicin 5 32.67+0.58 (S)
JKK#HZE  Gentamicin 10 22.67+1.53 (S)
®IMEZE Kanamycin 30 20.00+2.00 (S)
BtV Enrofloxacin 10 10.67+0.58 (R)
R E  Norfloxacin 10 11.33+0.58 (R)
WAV A Ciprofloxacin 5 0(R)
il #r#% 2%  Azithromycin 15 20.00+ 1.00 (S)

S UK, RTifZ
Notes: S. sensitive; R. resistant
RGBS R B KB gE, il 2
toll FESZARFL TLR2 F1 TLR13, #ibH F—Z 4k
G5 H N CCRY. S5 WR, W R R
48, 96 I 144 h J& [ fE A3k B o TLR2 F TLR13
Zeik LM, T CCRY #635 F il (1K 4),

3 e

3.1 EFRERRE LMIGKERK

WFFE R B, fa v R e th i R RS
(5 o TS I 5 | 1) EL A A e 9 48 P 4 B 1
PR, % EEROY I L i AR
O ME L MRUNE L RN B EZL S B 1~2 mm
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Koo R

46 &

= X4l control group mm VS 4L

B4 RHEZPCR A
() AT P TLR2 HI 3% (b) Sk th TLR2 %35, (o) Bakth TLR13 ik, (d) k& TLR13 IFRE; (o) MMkt CCRO IEIE; (f) L'

challenge group

fe=) [=] fe=)
8 S 8
2 4 2 15 2 4
E’r E. sk *%k E’V_ ‘él *% E’V_ E. .
@ <1>§ 3 ** @ 5 10 @ <1>§ 3 sk
X < X < X <
2 2
RZ KE s i K
Eelﬁ lj m ol ﬂ Eelﬁ
E .qé 0 | A A E g 0 r"l.l-I-I =1, |-I-|. E .qé 0 | |_I-|. |-I-|.
S 48 96 144 = 48 96 144 S 48 96 144
i 7] /h i 7] /h N E
time time time
(@) (b) (©)
=] =] [=]
8 S S
2 15 g s 2 6
¥ B w BE ¥ B
%Z 1 <5 %5,
B 2 X 2 3 B s
=g =g 1 *x o= sk
= 1 = nlE = B |l
Tg ol =l & =2 oo WH LH L <z oWlE 18 L
= 48 96 144 = 48 96 144 = 48 96 144
Ff 8 /h I 18] /h F-J 8] /h
time time time
(d) (e (H

H CCRY MRk ** M3 7% 7 (P<0.01)

Fig. 4 qRT-PCR analysis of selected genes

(a) TLR2 expression in the spleen; (b) TLR2 expression in the head kidney; (c) TLR13 expression in the spleen; (d) TLR13 expression in the head kidney;

(e) CCR9 expression in the spleen; (f) CCR9 expression in the head kidney; **. extremely significant differences (P<0.01)

M) S5, Hrb B A8 B Ry R T A
ST\ L 8 N R 2 2 b g ol L BRI R, A
WIEFRHEIEAS . AR . 25 BUSPERR-E |
16S rRNA J¥- 51| [5] Y544 53 A ] ff o oy 5 < FRRR
Wl R e R S8, R BELEUR e, S
AT HIH 100 Y%, TR () 2 8 H BLAA I 2575
oA, R TRUREAN S IR T A B A 0.1~
0.2 cm MY S5 . IR RSy s B HLAr i
Hamm e THMALNGE, SRBHRIEM IR
% (C. maculata QxC. argus 3. BIIEERESIY . X
PR RE Y KPR (Salmo salar)™ J¢
Vi Sy S K SR GE SN R G I BRI PR AR
FARL ABFFERNT, HAb 5 R R g B 2R 5 2
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Isolation, identification, and histopathological observation of pathogen
causing nocardiosis in Channa argus

TENG Jian ’, CHEN Hongju', XUE Liangyi’, LIYan', LU Guangjin',
ZHOU Min', ZHANG Chong', JI Xiangshan "

(1. College of Animal Science and Technology, Shandong Agricultural University, Taian 271018, China;
2. College of Marine Sciences, Ningbo University, Ningbo 315832, China)

Abstract: To explore the pathogenic mechanism of nocardiosis in Channa argus, we studied the pathogenicity and
drug sensitivity of the pathogen and the immune resistance of C. argus by isolation and identification of the patho-
gen, histopathology and gene expression analysis. The results showed that the diseased C. argus was mainly infec-
ted with a pathogen strain SDAT 0011. The strain SDAT 0011 was identified as Nocardia seriolae using the mor-
phologic structure and staining observation, PCR amplification of species-specific primers, sequence analysis of
16S rRNA gene, and physiological and biochemical tests. The challenge experiments showed that the isolated
strains were pathogenic on C. argus and the mortality rate of the 1 x 10° — 1 x 10° CFU/mL injection groups was
100%. In addition, the diseased C. argus exhibited numerous marked white nodules (round/ovoid), ranging from
0.1 to 0.2 cm in diameter on internal organs, especially the spleen, kidney, and liver. Histopathological observa-
tion and analysis showed that the structure of chronic granuloma was visible, with many lymphocytes, damaged or
dead cells in the center. The antibiotic susceptibility assays of the strain SDAT 0011 showed that the strain was
sensitive to rifampin, but resistant to penicillin, cefradine, and ampicillin, etc. Furthermore, the expression levels of
toll-like receptors 2 gene (7LR2), toll-like receptors 13 gene (TLR13), and C-C chemokine receptor type 9 gene
(CCR9) after infection were analyzed by real-time fluorescence quantitative PCR (qRT-PCR). In our study, follow-
ing N. seriolae challenge, TLR2 and TLR13 were significantly up-regulated, while CCR9 was significantly down-
regulated at all examined time points in the spleen and head kidney. These results implied that some genes of the
toll-like receptor signaling pathway and the chemokine signaling pathway have been activated in the early stages
of infection to resist Nocardia infection. The results of this study will lay a foundation for the treatment of N, seri-
olae and studying it pathogenesis..
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