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Ea", oA

WE: AHEV2021 £33 ABEEKERAADBERFELNER, ShAERADE
BRFRE. EAE. BT EHhHE, BLATRREERHERER, 4% 4 168 rDNA 4
B g EEAEMPREFEEFRANZREEATHELET, AN, #1785 74HE
Wl AWBRELRURALAREFINR. ERET, NREBREF L2 EHRE 1 KT H
WS N8 RIVRAKRE,; ZEKRMN AT RS 5T H &4 3.8x10° CFU/R; % H
% yrPls yhld. yhB % & AW, HEEVE. ARFEHAE. AF % ARHFTER.
ARREZSHAMMEA R, AFRBEFUREIN, ERFRFEREHERE AT R
BATHE. ERE. BT REENBRG, RANAD ML FIBKEEMN R E % K
FRERARET ERMRAFAREARAADESGERE, TAHAREADERY S KA RE
W i B W A A e R B A R

KW ADRY; ERIRARE; 2B EE; B0k, HHERAH

hE 5SS S941.42

KO &S ( Micropterus salmoides), 1HFRIRIK
W, JEPEFE, 20 4 80 AEREI AR,
PR RIS 5 H AR
SV E IR K Y, Jafll A TG s
2020 47 [ K 11 R 1 SR G AR 7 8 20 61 7t
ARk, Bl A TR K 1 PR B R AL A AU R
TP R AR BEAS T B T}, i F R 28
Wi Z | feHERBREAKROIME, SCEEm T RE R
R L R R R e . HAG, A ERGE 1 3R
B K 11 2 5 (%) 20 P O i B A W KRR R
(Aeromonas hydrophila). ¥ 78 % /R 5 K # (Burk-
hol cepacid). i K H (Nocardia sp.). 4 KSR
ML (A. veronii), E A ER B (Macrococcus case-

olyticus) FE7,

WisEHA: 2022-02-15  {&EIHHA: 2022-03-31

BWENTE : 2022 AR 4 ML MR S5 L5 il i OB R SR B TR 65 AR 2017 GEARD T TR M o R A it

IKIRFEBAR G HT 5 =

CERFRERS: A

=[G HS R #% IR B (Yersinia ruckeri) J& o ¥1 5
%} (Enterobacteriaceae) HE /K #k 1 J& (Yersinia), N
B2 QR PR TR o B DB IR AR QPR A v 7K A f:
B} (Salmonidae) #1281y WEUK A, W] 7 3 ok il
ARBA R, HETIER AR JUHE
WE . BE . WMEESL) KRS E . Y, &
G HB 7K R K T I8 R B e 4x 10 (Carassius auratus) .
A 8 (Pleuronichthys cornutus). B x5 X R fi]
(Ictalurus punctatus). B8 (Anguilla japonica). Vi
1A F] 0.3 (Acipenser baerii). . ff (Ctenopharyn-
godon idella) . i (Hypophthalmichthys molitrix) .
(Aristichthys nobilis) 5 HA 025" JF 8 a2
0 P PR AE o EROR B TR R AR TR IR e 19 15
W, AHE A AR WA =G K H R i i
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2021 4F 3 7, AREEHEK ZEFRFL R 1 R B
REILT:, ST Rk 30 % Db, WA E
FEAMVUAE R B 0 B AR | 1 L ] Rl B A3 iy
MLAFFRAE o A PRI 8 K A LN, AR 526
MRE A 1 PR B v SO T O T S O
B R K R R B T B P4 B 2 5 R

1 bR i

1.1 SRR

AR F R BR A AR IR K, R
P B bl A R D R A W I A BR A m) A
Sk A IME RS T N TS5

TSA. TSB Wi F#%EM A T ARHIUME Y BHL
AR E, s Y R &0 bt i
AR ABRAF], A0 A A 458 45 1 [ Mg 5L
Bz W™ i (B1) ARRA W, PCR AH SR A1 4
PR AL A 20 DNA $2 U & A 4 TR (K
YA RAW, S8 HIAHSCT | Y i A TAEY) TR
(7)) Bt A BRAF G, BEREWE A SIGMA 2\ F]
P, 25O AR AR I R R R T R
PRy F] 5 VITEK %Y (Vitek MS Plus) 1 5 )7
PR ARA A, AR F R A#A
% (Pannoramic midi) ) H 3dhistech A & (&) 2 F));
SEE KA RS A S A Y SR I RS
PR T
12 75k

RAT 9 F R E BRI AR AR
A K PR R 1 RR 05 e o 17 0 BB T3, T il K s it
(] . ACWRAKUR . AN A% o S b LB £ A 5
IR OUFIAT AR 5, A B A R R b oK
RO, RIS NS B R A A I AN AL,
AT 5 5 95 ) R AR AR, T B o A 2L A T
J oy B S Al

WRAEFIER  BARKIEFERK
FR S EE . BRI A2, ] 4 % BB
[ 52, i BR 28 B () A 2L e Wi vk e A T 42U
K. B EEAEEANEE 2D B AR AORS -
21 (H.E) Y& {7 )5, {#i F Pannoramic midi 7 4> H 3
AV R G (3dhistech, &) 2 F) SR ANk B
E R, BORAEECH 20 1%, FEMEEHT .

B RERMB A G B R
FA AR g R 1 BT, T IO ST AR
HCHC IR 55 R AL 25 20 2R e 422 Fh T TSA

https://www.china-fishery.cn

M, 19 °C 8555 24~48 h, FFHkBOEH FALHIE S
B AR TR AR SR 2R 3 IR EPRAGAL AL, 15 %
I A B IR T—80 °C MK IR VKR

BB LE R B4 B AR R T
TSA FAR | 19°C F1E3E 24~36 h o, KL

BT TEEE

S EMRIE S S AR AL e o 7R
PO B R AT 2 R, AR A
Mg ErEE, RAESR (FHARRELEET
) U PR Y A% T AR BRA b AR AR, VITEK
2 Compact 4 H 2l 4l i % 08 R GEx %5 B R bk R T
AL

Oy B BR Iy T AR . S RE
W, WA B R RHEA T T AR AR S E
K FH A T PR 2 DNA 4 BB R) & 32 000 25 TR pR 1Y
FE[H 4] DNA, 405 16S rDNA & FH 5|y
95 16S rDNA ¥4, PCR F=#) 4 4= T4 4y T2
(i) B A7 BR 2 /1T J5 , ik NCBI ds 1
H 1Y Nucleotide blast #1775 41 [6] P4 43 Hr, IR
M ClustalX 1. 8 #Fi# 47 ¥4 o Xt , fi ] MEGA
4.0 BB RZ K EW

O3B TR Y VITEK 0135 58 22 o Pk IBORT 6 1)
HEVE , WA AT &R AR R AL, S
AT L JBGERE A B A R B T A, E R
FJG i A VITEK MS Plus i {07 % 5E o B
FESLXCELAEI , I LIES % 15~18 h 1) ATCC25922
MeHE R N B

5B BRI EE KA QLD i it
PCR " 34 K6 I i B 114) 5 2 7 ) ZE U, AL 45
yrPl. yhiA. yhiB. invF. traC. tral X traN % 7
PR, L PCR ¥ 345 [y 3 55 F L2 1, 5
T A BE R /N—30A PCR ¥ 38 7= i BE - 56:00F o

AT EERALEEE OB EKT TSA
EAR 19 °C i AL 5 PREUCR B % 2= TSB 32,
19 °C., 200 r/min 555% 18~24 h J5, F 0.9 % G
B A B KSR B o 1.2%10%, 1.2x107, 1.2x10°,
1.2x10° Fil 1.2x10* CFU/mL BB S . SLRATkEHL
PEHL 5 SIS B 97 14 d BY{d FE R 11 BB 65 (K 5
i 55~65 g) HEATARF, JFHUR MR LR . A,
HEAT I B WA R 9 5 (Iridescent virus), SHUIR G 55
(Rhabdovirus) AUREIN, DLERIA L ICAN R . 25 A i,
o 1 IR JE 60 REFEAL Ty 6 4H, R 10 .
S LR 1 R A g R A VRS 0.5 mL W, X AR
2 S AR AR 0.9 % I TG TR AR BRER K . S HA ]
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®1 EESHERFIIRYEEG

Tab.1 Sequences and amplification conditions for main virulenic genes

514 5151 (5-3") 7= ¥/bp SRBZEAF

primers primer sequences (5'-3") product size reaction condition
yrpl-F GGATCCATGAAAGCAAGTAGTAATAAA 1434 [16]
yrpl-R AAGCTTGAATACATCCAAACAATA
yhid-Al ATATCCGGGCCGAAGGC 938 [18]
yhiA-A2 ATTGTCGATCAATAAGC
yhiB-B1 ATAACCGGTGGAGATCA 735
yhlB-B2 CAGGTTATGAGTGCGGT
inv F-TF GTACTCACCTTCATCAGTCGG 1623 [17]
invF-TR CGAGTGCTGATTAGCTGGTTC
traC-1 CCACCGGCTCACATACC 930 [19]
traC-2 CCGGTTCGCTGCTGTTC
tral-1 ATGCAGATCTGTTTTTGGGGCGGACGC 584 [19]
tral-2 ATGCAGATCTCCGTGGGGTTTCAGGGA
traN-1 TGACCGGCTGGCATTTT 317 [19]
traN-2 CCTCAAAACGAACCTGT

JHI 2 SRR P R SR GIRASEAE (19£1) °C
WAL 53 52 B 2 M0 IR DA 1 2R B 14 0 AR T
oL, EZEEE T d, JEXFUIBE Y S50 £ K i A
FREAT R R B 7 B M, [R] INEAR B 5t P 5 T
TR R RGEBER & (LDs).
BB R YIRS R R
2018 4R I [ i PR AN S 96 22 bR Db 23 (CLST) 77
W NG REE R AR, S IR AR LR 258500y
e A BT, 0 Al A A A A VR A Y
8 Mol LT B 24 s o B ) e/ NI RTHRSEE (MIC)

2 4R

2.1 RITREFESIER

2021 4F 3 1, REFEIRGE K K 1 BB ko
LTS, FET %Mk 30 % LA b KK
2599 15~19°C, Bk 250~300 g R, Wi
Pt VR FoOK . f kS, EIREE, BEE
Rl R A ) B o I, (TR T -1~2), P
ek B g g NS E AN AR
B, JC A4 o R BELRE e G (TR T -3),
HABHA N E I B L, BRFZMA T AR KR
12 oyt 2] 805 B 2p IR 280 DL A . BRI L AR
BUAS TR RE B A A2 o 40 M P9 A v Mk 20 i =2 v
(FERR -1y, B Z 2S5 At (B I-2); BEAE
HAZERSEH, K XN S 2L, 4T
BEABEAFRAN , FHn] DWLZLgErg bR gn oy 2= |

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

AR IRAEAE T (BT TT-3~5); B ZUA AT L
JRLHE R A B SR AE AR TR, i) 200 B A
B/ NERZEAEA N, FFal WA PRI (12 1T -6~9).
22 NEEREIETFHIE

BN B R0 R 1 2R B AU v S Al AR 3RS 1
PRAGFE , 4’5 FNZYR3, %43 25 W Bk /£ TSA

B 1 BHEXOESIEKRER
1~3. 43 AR S K I Bk L 0 s 6 2 ) L 2 A oK
Plate I Clinical signs of diseased M. salmoides

1-3. indicates bleeding spots in the skin, bleeding spots around the mouth

and splenomegaly of diseased M. salmoides, respectively

https://www.china-fishery.cn
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828 KoE E Ol 46 &

o RIS,

BRI BRmAORENAAREFY R
L. BB O 1 SR A A P9 TR PRI R, 2. FFAR A s AR 1, 3~5. TR IR SE AR, 6. B /NER B R IR AR, 7. BN R 4R
P, 8 EHGIN T SO IR, 9. B 40O N AL e
Plate II Histopathological observation of diseased M. salmoides

1. infiltration with neutrophils in liver cells, 2. vacuolar degeneration of hepatocytes, 3-5. splenocyte necrosis and degeneration, 6. infiltration with neut-

rophils in glomerulars, 7. glomerular atrophy and degeneration, 8. infiltration with inflammatory cells in kidney tissue, 9. renal cell nucleus fragmentation

TAR EAEKRE, RIRMRREDE . B, £m 23 2BERINERENEE

%@YEK?EJ N iﬁ%%;fﬁggt« E@%% (@Hﬁ(]ﬂ-l)o ﬁ}iﬁ VITEK 2 Compacté ij]éﬂ}%%%?ﬁ,b
VOB AR L RGO R BIE, BT PIEAERN  xpg s e T A A L, SRR, A
SRR (IR -2), T FNZYR3 55 [CHR /R 25 FC 5 b7 o 1Ak (1045 2 108

ERRIT BE#k FNZYR3 BEERASFIGRR A
1~2. 53 Ml R B bk FNZYR3 76 TSA Hi 773 bR & B35 L LTEBME N i es
Plate [II Bacterial colony morphology and cell morphology of strain FNZYR3

1-2. indicates bacterial colony morphology on TSA medium and its cell morphology under the microscope of strain FNZYR3

https://www.china-fishery.cn P K252 3276 sponsored by China Society of Fisheries
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538 FIGRE, S RDRETE IR AR CE Y 8 %o . B2 R SRR R BUR TR 829

96 %, HARAEFRAEALRAETE L 2,
2.4 16S rDNA FHRRAFZEABR D4

PCR ¥ 3% FNZYR3 [ ¥k ) 16S rDNA, 315
K/NZ52R 1500 bp [ 7 Bt . PCR ¥ 38 7= 4 25 0
K Blastn 7E 8 L X 0 M7 Ji, &5 R BoR, W B
FNZYR3 1Y 16S rDNA 5 NCBI 54 ¢ 14 &[G HR /R
FRICH ATCC 29473(GenBank 5%5: NR_119063.1)
f) 16S rDNA J¥ 5 [F) & 1~ 98.67%. & T 16S
rDNA J¥ 5 #EH ¥k FNZYR3 R Z R BH, N
MHMRGE LB W AT, FE FNZYR3 54 [CHS
IR — BB e — o3 3B, RIS & RIEK
AR (8 1), R s Ebk ] 6N &
[CHR /R ZR IR o
2.5 VITEK MS FiEEFELER

FNZYR3 B ¥k B9 VITEK MS Ji i 4 2 45

B ICHR R ARG, ATE N 99.9 %, FLIg(E &l 4n
K2 s .

BRI, 2560 B Bk BT A R AiE B A #AE A
Rk, JIR45A 16S rDNA IFANINE S RS0k & 400t
S VITEK MS FTif 4 e a5 0, e 2% w0 & G HK
IRARICH

2.6 EFK FNZYR3 WEEZHEEASR

TSR FRIEE R BoR, Wk FNZYR3
1) yrP1. yhlA 1 yhiB B 7] 5 A 1Y PCR 9 35 45 R
YIS, B KN 00 1434, 938 FiI
735 bp, KRG EYRL MY, WP 45 R4 BLAST
JEAN LS, DA R 3 FhEEER P 815 2 ) B A
IPES K 98 % LA I+, TMEARA invF. traC. tral
H traN W4 38 25 F 0 B o0 BA M (B 3). BB B
FNZYR3 ##5 yrP1. yhid. yhIB 5 Sy 3L,
TIANHER: invF. traC. tral. traN ¥HX5:S13EH

F 2 B FNZYR3 BB (IEFR
Tab.2 Physiological and biochemical characteristics of strain FNZYR3

A4 T H £ AATTH 4R
reaction items results reaction items results
WER- KN AR IR 7 4/ APPA - HEBE  SAC -
&=L ADO - D-ZERgHE  dTAG -
L-MEWs e 75 el PyrA - D-iF#H dTRE +
L-BUHAARE  IARL - FrEIRER (B) CIT -

D-£T4: — %% dCEL -
B- L ALK BGAL -

H2S /% H,S _
B-N-ZBE L WETHE BNAG +
BABEF5WHE  pNA AGL Tp -
D-#i %% dGLU +
AR GGT -
RIE/HIERE  OFF +
B-HipETEE BGLU -
D-ZFZFFE  dMAL +
D-H &l dMAN "
D-H#&pE  dMAE +

B-AFEH Y BXYL _
B-TIEMR 5 Izl  pNA BAlap -
L2 )5 el ProA +
fEfimE  LIP _
WEHE PLE _
BE A BRI G TyrA +
JRZM URE _
D-hALE  dSOR _

WEZEE MNT _
5-Wr B-D-H E HEIR £ SKG -

L-A AL ILATK i
o-fiFEE R AGLU -
PREARR Eh WAL SUCT +

B-N-Z BRI L AL HENAGA -
o-FFANETEE  AGAL -
WELEE  PHOS -
HERFTNEEE  GlyA -

SRR ODC "
WRRBRE LDC n
L-HE#EFML  HISa _
HEEK CMT i
-7 & WEREIRRE  BGUR _
0/129 iiit %4 (comp.vibrio.) O129R T

BRR-H AR IR GGAA -
L3R EFML  IMLTa -
ELLMAN ELLM +
L-AMREFML  ILATa _

e RIRMME R, RN R

Notes: “+” positive; “—” negative
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86 & IRIR /K AR KT
B ICHR R AR G
FNZYR3

4 IQHR /R AR G

48

100

Y. ruckeri J2201403 (KJ812974. 1)
Y. ruckeri xb2 (MG581405. 1)

Y. ruckeri ATCC29473 (NR_119063. 1)
SO RHRJRARIKTE Y. kristensenii ATCC33638 (NR_025159. 1)
WRAVRARKE Y frederiksenii ATCC29912 (LR745661. 1)
REFZHN R AR ICHE Y. pseudotuberculosis ATCC29833 (NR_025158. 1)
RIZHLURARICHE Y pestis SS-Yp-114 (AJ232236. 1)
’7 BIAIINE  Vibrio parahaemolyticus ATCC17802 (NR_114632. 1)
eI A, veronii ATCC35624 (X60414. 2)
WS Pseudomonas putida ATCC12633 (NR_114479. 1)

1 B# FNZYR3 ARG 4% BN
Fig.1 Phylogenetic tree of strain FNZYR3
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Fig.2 Peak graph of strain FNZYR3

2.7 Btk FNZYR3 B9EH T

PERE FNZYR3 I8 s SRy (Rl K I B, 1
F16h J5, SCufa g AR SIR A ; 1.2x10° CFU/mL
WA AE 20 h 5 R BB TS, 1.2x107 F1 1.2

1 2 3 4 5 6 7 8 M

1500

1000
750
500
250
100

3 FNZYR3 EHRHISZHEE PCR B4R
Fig. 3 PCR amplification results of the virulence -
related genes from the strain FNZYR3

1. yrP1; 2. yhiA; 3. yhiB; 4. blank; 5. invF; 6. traC; 7. traL; 8. traN; M.
DNA Marker

https://www.china-fishery.cn

10° CFU/mL ¥ B 2 AHAK 7 39 h J5 TF 4R 3BT .
YL 7 dIF, 1.2x10° Fil 1.2x107 CFU/mL #¢ & 2H 7€
-8 100%; 1.2x10°Fl 1.2x10° CFU/mL ¥ Ji
HIET=H03 R 60% F1 10%., A5 00 ) I S 25 30
U BEAR AL 5 H AR A KEBUH TR, BARRBL N
Wit el sh 2 0e , HOphES e, ke, R
KR g, ABELA M (RRRIV-1),
S AT DL B TR B sl S I s K (AR TV -2~
3), BENEAEY, FRKEIRE R (BRI -
4), WK B AAE AR RS B s, L DA IE
I B PR e R de R B, HeT RE Tz il e A
TR S R N FETS, FrLAA H BRE B | 268
SEREAR s ARSI IR Y 1.2x10* 4RI BR 2 fa 0
FWT-MAERING, FHAMIETHO LK 4. R
% [ B PR FNZYR3 Wk 11 2 6 1 > 3 3008
FIH (LDso) M 3.8x10° CFU/RE . M A T & o
TR ZIERE L PR B 2 5k FNZYR3
B AEFAEARERE . 16S rDNA 5 M i1 4 8
SR —BAE, R FNZYR3 IR B
TR S B P 5 SR A

2.8 HESG

LIRS IR R, TR FNZYR3 X BLitih
B HRMEVERE . BEM, RRIER . #OR
Je 5 AEXH U, MIC {43528 0.1, 0.1, 0.1, 0.7
F1 6.2 pg/mL; X fif i (] HHY S M g 4 L itk i HH i e/
FAECmE . HTARUER 26 i MIC {543 910 12,5, 19.0/
1.0, 25.0 ug/mL (5 3),

3 ik

3.1 ERHERHRRKENHRIER
B T HIS 7% R R TR A 8 7K i f £ 2 R /K

R E K224 F 7/ sponsored by China Society of Fisheries
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-
s "¢ L

EIREIV B4k FNZYR3 B A O R EERREIR
LAEFEALELIM, 2. IEIEFE i k S G E K, 3. BT & AR K, 4. 7l R R B R
Plate [V Symptoms of M. salmoides infected with strain FNZYR3

1. genital foramen is red and swollen, 2. abdominal cavity is filled with light yellow ascites, 3. abdominal cavity is filled with bloody ascites, 4. intestinal

cavity is filled with light yellow mucus

100
90 | \; I_
80
70
o 3
-
g 40t
730t 1.2x10° CFU/mL
— 12x107 CFU/mL
20 | T 12%10° CFU/mL
— 12%10° CFU/mL
10 | T 12x10° CFU/mL
—PBS
0 " " i n n )
0 1 2 3 4 5 6 7
I [i)/d
time

Bl 4 Eitk FNZYR3 BREMEER
Fig. 4 Survival rate of M. salmoides infected by
strain FNZYR3

R} (Cyprinidae) f8 3 B H W B 2 — . H
1952 4F7F 22 [H 1 R B 1Y UL 65 (Oncorhynchus
mykiss) W53 BRI IZTE LR, Hoth #5317 72 W
PR, MAKEERE | R, EESERAE, U
SARKANE . A B & B, HfaH ry sk

W E 7K 7224 2: 3275 sponsored by China Society of Fisheries

%3 BEHFNZYR3 WAHSIRER
Tab.3 Antibiotic sensitivity of strain FNZYR3

B 254 MIC/ IR 254 MIC/
antibiotics (ug/mL) antibiotics (ng/mL)
Binib & 0.1 ENEAUEIN 0.1
enrofloxacin doxycycline hydrochloride
Er R 0.1 TR H 0.7
fluoromequine neomycin sulfate
WIREH 6.2 T 1% ] P 42 M i 44 12.5
florfenicol sulfamethoxam sodium
T fi PRI/ P A0 19.0/1.0 | | IR 3R 25.0
sulfamethoxazole/ thiamphenicol
trimethoprim

PRI 2, e m ., Rt BEA 2
i B, PUAORIEET ., FLAh | B G5,
FF AT () L At = PG 9P TR AN g K PRI TR L R R
SHMI (A caviae), T IEMIE (4. sobria) 55
RA B, FEREWN, A5 AN 5%
SeJE k3 T IR HB IR AR TG P IR e 5% S5 RN 56 25 S
R E , AAET RIS 3—4 H &R KIR
N 13~20 °C, KIRAENR MR iR R Z A0 i, A
WEFEA AR R . Felll. 2R 0055 TR

https://www.china-fishery.cn
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=] £ 5 v 43 B R U R AR EC TR, i Al
ikt R S A AL L, JRPEE IR, K
RIS 3 H, KWK Z R 12~16 °C, 4

PSR B, Y QU /R AR EC A 1 P 2L
BYERSE, s itaAnte, LA E 205 A
PSS, falr kB DA RO A o) B AR A ER S
IRARICE, e fo s sk b o . LA o . B ok
BERUIR 0 . SR, A H AR RES 22 °C,
W 7o T LR TE A0 A KR . BE U R AR G 5
AR AR K R LR KRR 15~19°C, 5
VLT A 4GE — 3. g | & e bR, 5 O i 4 1Y
JERAARL . ZH 21055 B LB 5 2 2 T 40 fy 2 41
B A IEAA L . ARWFIEIE— P K T HER
ARECHH I R AR 1 L

32 EBRHEVRZREKEMNBURSM

A2 43 B TE AR FNZYR3 X K 1 B s LAY
R EURYE, H LDsy M 3.8x10° CFU/E . iRk
T, BEPRAEC DA A B SR - o B AR A B
St ICHIVRARECH Q1, HLDs, 4 5.3x10° CFU/JZ;
H B B AE NN DA REOIS 1 P AT R I 66 3 B8 A B0
Pk & G HE R 7% K XB2, H LDsy N 2.37x10°
CFU/JE; W] WA [ T ik EC IS 7R 2R A 1 B0 1 i
SAFFEZE S . B IRHP /R AR G & — i e 35 1 Ak
PEFR AR BOR T, R BB RS R R
RERZ I LSO IRk SS , EHGE, YRR S
FIZEMEREER, REHEHEEANREES
R, AN IR Yrpl®!, ¥ I E YhIAM
M FIAEITE 18 °Cl 5 T 28 °C; MIEaits
B LT, yrpl BROT I ik i 4 B 3 IR
YrP1 & R YhIA % 1l 25 A4 8 & [CHB /R AR [C T 1Y
2R E B N, S HEORE A EE,
YhIA %15 i yhld FER A, Hr WA 5
yhIB E X, WA, WEHGE, invF. traC. tral. traN
2 FCHB R 75 FC TR A 32 B3 Sy 6 U 20, AR s
9570 B B B AR FNZYR3 #5747 yrP1 . yhlA . yhiB %%
3FhEE AR, MIAEER invF. traC. traL. traN,
X150 FH AR S 56 43 1 %) 6 EQ IS JRK 2R FC B 5 i 40
FIECH FARAE T AR, Wi BRI e A £
AEUR R RE S SR 0 SRR, X TENR E B
BEh RS R EW,

3.3 ERHERHRRERIPERER

FUR, A 52 B A ™ o ol P T 24 90 A Tt 5
07 AN BN 2 B o BRI T B, 12y

https://www.china-fishery.cn

Wy %) R S 3 I DR 25 LA SR 4R R
ARWFFE 2 OB SL IR A5 R BoR 7R T Y
8 Al A A B FB A VF BT 25 v, e D A
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Isolation, identification, major virulence genes and pathogenicity of
Yersinia ruckeri from Micropterus salmoides

WANG Qiaohuang ", LINNan', YUAN Lihua', JIJing®?, LIN Dan'

(1. Fujian Provincial Fisheries Technology Extension Center, Fuzhou 350002, China;
2. Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: To investigate the cause of an outbreak of unknown disease occurred in cultured largemouth bass (Micr-
opterus salmoides) in a reservoir in Fujian Province, with a cumulative mortality of over 30% in March 2021, the
dominant bacterial colonies were isolated from the liver, spleen and kidney tissues of affected fish, the pathogenic
bacteria was identified by artificial infection experiments, and its species was identified by physicochemical char-
acteristics, 16S rDNA sequences, and mass spectrometry analyses. Further, virulence gene detection, drug sensitiv-
ity research and histopathological observation were carried out. A predominant bacteria strain Yersinia ruckeri was
isolated from the spleen of the inffected M. salmoides. A set of virulence genes including YrP1" - YhiA™™ YhiB" -
invF" - traC -tral’ - traN were detected by PCR from in the isolated strain, with a LDs, of 3.8x10° CFU per fish
by intraperitoneal injection. The antibiotic sensitivity test showed that the pathogen was sensitive to enrofloxacin,
doxycycline hydrochloride, flumequine, neomycin sulfate and florfenicol. Histopathological observation found that
Y. ruckeri infection caused significant damages to liver, spleen, kidney and other organs of M. salmoides. The main
pathologic lesions showed obvious degeneration, necrosis and infiltration of the inflammation cells. It could be
included that the current research is the first report of cultured M. salmoides infected by Y. ruckeri, which will be
helpful for the early diagnosis and better prevention of the disease in cultured M. psalmodies.

Key words: Micropterus salmoides; Yersinia ruckeri; isolation and identification; pathogenicity; antibiotic sensit-
ivity
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