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| dentification and virulence genes detection of Edwardsiella tarda
isolated from Carassius auratus gibelio

CHENG Jun-Ming" WAN Ming-Yue! ZHOU Jin-Yang® JA Dan™* HU Kun"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China)
(2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, Shandong 266071, China)

Abstract: [Objective] To confirm the pathogeny that causes Carassius auratus gibelio death in some
fish farms in Shanghai, and characterize the virulence genes of the pathogenic bacteria. [M ethods]
The pathogenic bacteria were confirmed based on the pathogens screening and artificial challenge
experiment, and identified according to 16S rRNA, gyrB and rpoB genes sequence and biochemical
characteristics. Published nucleotide sequence methods were used to study the virulence genes (fimA,
citC, gad, mukF, katB, esrB and sodB) by PCR amplification, and PCR primers for virulence genes.
[Results] Strain GY 15 isolated from infected fish was proved to be the pathogeny to Carassius
auratus gibelio. Analysis of the 16S rRNA, gyrB and rpoB gene sequences of the GY 15 gave the
highest identity (99%) to Edwardsiella tarda. This was further supported by phylogenetic tree and
biochemical characteristics. GY 15 was identified as E. tarda. Intraperitoneal injection with GY 15
could lead to Carassius auratus gibelio death, with a value of the median lethal dose (LDsgp) of
4.26x10° CFU/mL. GY 15 gave positive PCR results for 7 virulence genes. Antibiotic sensitivity test
showed that among 35 antibiotics tested, GY 15 was sensitive to 15 antibiotics such as enrofloxacin,
florfenicol and ofloxacin, but was resistant to 18 antibiotics such as neomycin, acheomycin and
cotrimoxazole. [Conclusion] Carassius auratus gibelio was the susceptible host species of E. tarda,

which is anew potential threat to carp’s breeding.

Keywords: Carassius auratus gibelio, Edwardsiella tarda, Identification, Virulence genes
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1 MRSk
11 KEM&
13t2 cm 76199

15d
20% 20+1 °C

1.2 FERFIFNLEE

(NA)
(TSB) SS
DNA
Zymoclean
Lonza ATB
BioM érieux
PCR Thermo Fisher
Scientific PCR
1.3 FEGEMMAFENS BIEF
70%
(
)
PBS 3
(NA) 28°C 48h
14 FERE S RRRIR I
(TSB)  28°C 140r/min 24 h
(PBS 0.01mol/L pH 7.4)
50 ( 81+9 g) 5 (4 1
) 10
100 pL 8.5x10%-8.5x10° CFU/mL
100 pL PBS
( 50 L)

20% 27+1°C

6d TSK
[10]

15 REENEE
151 FEREEMNEZFESWE:
NA SS 28°C 48 h

152 FEEHEBELERE:

TSA 28 °C 48 h
ATB API-32E
2

15.3 16SrRNA EREMEF: (1) GY15
TSB 28 °C 140 r/min 20 h

1 mL DNA
DNA

(2) 16S rRNA PCR 25 uL PCR

10xTaq buffer 25y dNTP mix (2 mmol/L)
15 uL MgCl; (25 mmol/L) 2.5 pL

(10 pmol/L) 1 pL  Taq DNA (5U/uL) 0.25 L
DNA 1uL DEPC 1525 uL  PCR
Weisburg Y 1
(3) PCR 16S
rRNA PCR
pMD18-T
16 ZAFIISH
1.6.1 Bk GY15 EEHEAYIEE: GY15
1.5.3(1)
1.6.2 gyrB#rpoB EF &Y PCR ¥ 1. gyrB*3
rpoB!*? PCR
15.3(2) PCR 1
163 PCR FPHIRIRR[EIL 4h{L FRiE3ESE {4k gyrB
rpoB PCR PCR
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1.5.3(3)
164 RFEXENH:  16SRNA
(http://www.ezbiocloud.
net/eztaxon/results) gyrB  rpoB
NCBI BLAST E.
tarda (Edwardsiella
anguillarum) (Edwardsiella
hoshinae) (Edwardsi€lla ictaluri)
NCBI BLAST
MEGA 7.0
(Neighbor-Joining NJ) 16S rRNA gyrB
rpoB 1 000
Bootstrap
1.7 FHERENE
171 ®#k GY15 e EFHIRE: GY15

15.3(1)
172 SHhERSIYRKIT:
GenBank E. tarda
sodB®  katB™ esrB™  fimA™® citc!*?  gadB
mukF 7 gadB  mukF
Primer Premier 5.0 PCR
1.5.3(2) 1 PCR
2%
1.8 ZHEE N E
(el K-B
TSA
3 28°C 30h

35

Fz1 5|¥IF%K PCR & 5&4

Tablel Sequencesof primersand amplification conditions

PCR
Target gene Primers Primers sequence (5'—3") References Amplification conditions
16STRNA gene  27F AGAGTTTGATCCTGGCTCAG Weisburg ™9 94°C5min 94°C30s 54°C30s 72°C
1492R  GGTTACCTTGTTACGACTT 90s 36 72°C 10 min
rpoB rpoB-F  GAAAGACCAGGAACGGATCA Pridgeon 13 54.1°C
rpoB-R  AGGTCGTCACGGTAACAAGG
gyrB gyrB-F  GAAGTCATCATGACCGTTCTGCA  Yamamoto ¥ 61.3°C
gyrB-R  AGCAGGGTACGGATGTGCGAGCC
sodB sodB-F  ATGTCATTCGAATTACCTGC Yamada © 53°C
sodB-R  TCGATGTAATAAGCGTGTTCCCA
katB katB-F  GATGCGATCAAGTTCCCGGA Han 54.7 °C
katB-R ACCTGGATGTACAGATCCCAT
estB esB-F GATCATGCCTTGCTAGCC Tan 53.3°C
essB-R  TCGGCGACCAGCTTGAGA
gadB gadB-F  ATTCCCGCTTTGGTTCAGA GenBank AY 078505 53.5°C
gadB-R GGAGGAGCCGATAGTATTGGTA
fimA fimA-F  ACAGCCTGGAAGAGTCCTAC Sokai % 51.8°C
fimA-R  TTGAGAGTCGCTGCTTAC
GitC GtC-F  TTTCCGTTTGTGAATCAGGTC 117 53°C
GtC-R  AATGTTTCGGCATAGCGTTG
mukF mukF-F  TTTGGACGGTGAAATGAGC GenBank AY 078510 54°C
mukF-R CGTTGCGGTGCCAGTGAA
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2 HiR5hM
21 HFEFIPEREFIKR ‘ GY15
25-27 °C  pH 23 AILBERFREHBSE
8.3+0.2 5.6+0.6 mg/L 8.5x10° CFU/mL
0.50+0.02 mg/L 15000 /ha GY15
20%—30% 85 g
2 4.26x10° CFU/mL

16SrRNA gyrB  rpoB
58s 1 GY15
24 HEERETE
241 BEEETHMLE: NA TSA
(48 h) SS

(“4sh( 2

B 1 &m5EREAYIGAKER

Figurel Clinical symptoms of diseased Carassius auratus gibelio

#2 HREREPEEEHEREER GYL METHERRITE

Table2 Mortality of Carassius auratus gibelio challenged with isolate GY 15 by intraperitoneal injection

Number of fish dead

Bacterial dose (CFU/mL) Mortality (%)

1d 2d 3d 4d 5d 6d
8.5x10° 0 0 0 0 0 0 0
8.5x10% 0 0 0 0 1 1 20
8.5x10° 0 0 0 2 4 0 60
8.5x10° 1 5 4 0 0 0 100
(PBS) Control 0 0 0 0 0 0 0
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2 GYI157E SSIEFHE FMEEES

Figure2 Colonial morphology of thestrain GY15in SS
242 H{e¥it: API-32E
GY15 GY15

( 3 99.8%

243 BURBEMRGH LS
16SrRNA
GY15

PCR 1410 bp (16SrRNA

) 1164 bp(gyrB) 914 bp (rpoB)

GY15 16S rRNA gyrB  rpoB
NCBI
3 GY15

E. tarda ( 35

25 FHERENE
7
PCR 7

sodB (490 bp) katB (377 bp)
esrB (454 bp) gadB (308 bp) fimA (839 bp) citC
(553 bp) mukF (303 bp)( 6)
NCBI sodB
E. tarda (AB232350.1 AB009853.1)
100% katB E. tarda (HQ407402.1
CP002154.1) 99% esrB E. tarda
(AY643478.1 KM267087.1) 98% gadB
E. tarda (AY078505.1 CP004441.1)

%<3 E# GY15H) API-32E K ELH

Table3 Resultsof API-

32E bacteria identification of strain GY 15

Biochemical items Results Biochemical items Results
L- L-Arabitol - L- L-Arabinose -
D- D-Mannitol - Inositol +

Usage of malonic acid
D- D-Arabitol
L- L-Aspartate arylamidase

Arginine dihydrolase

D- D-Trehalose

B B-Glucosidase

a- a-Maltose

D- D-Maltose

BN BN-Acetyl glucosamine
Saccharose/sucrose

L- L-Rhamnose

Ornithine decarboxylase

D-Galactose assimilation -

D-Cellobiose -

Adonitol =

Inositol =

B- B-Glucuronidase -
B- B-Galactosidase -
a- a-Glucosidase =
Urease -

D- D-Sorhitol -
Phenol red +
Palatinose -

a- a-Galactosidas =

- +

Note: —: Negative; +: Positive.
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Edwardsiella warda strain IN (KC884662.1)
_| Edwardsiella tarda strain FI (GQ475489.1)
U Edbwardsielly tarda strain SO8 {(KX279865.1)
72 | | Edwardsiella tarda strain $S01 (KC309472.1)

GY15
100 | L Edwardsiella anguillarum (ET080813)

Fdwardsietfa hoshinage NBRC 103699 (BAUCO1000062)
5Li4 E Edwardsiella ictaluri ATCC 33202 (AFJI01000002)
97 Edwardsiella ictaluri strain F15 (F1463812.1)
Trabulsiella guamensis ATCC 49490 (JMTBO1000142)

Serratia rubidaea JCM 1240 (AB004751)

0.005

3 HE#k GY15AY 16SrRNA ERF B R G L i
Figure3 Phylogenetic tree based on 16SrRNA gene sequences of strain GY 15
GenBank Bootstrap GenBank

Note: Bar: Nucleotide divergence; Numbers in parenthesis represented GenBank accession number; Numbers at the branch points
indicated the Bootstrap values; Those in parentheses are GenBank accession number.

Edwardsiella warda FL6-60 (CP002154.1)
8 fidwardsiella tarda EIB202 (CPO0O1135.1)
67 Fdwardsiella tarda 1. TB-4 (FU256313,1)
350Gyis
VOI 1 ctvardsielia piscicida COT-087 (CPOO4141.1)
100 Edwardsiella piscicida LADL 99-462 (1X866997.2)
Edwardsielia ictaluri S97-773 (1X867005.2)
100 [00 | Edwardsielia ictafuri LW102 (JX219369.1)
42 Fdwardsiella hoshinge ATCC 3505 (CPO16043. 1)
Serratia rubidaea strain 1122 (CP014474.1)

Serratia marcescens PWNI146 (LT575490.1)
E&wmm phemuthica S13 (CP006566.1)
100 Serratia liguefaciens ATCC 27392 (CP006252.1)

Dickeva dadantii 3937 (CP002038.1)
Cronobacter muvijensii ATCC 51329 (CP0O12268.1)
Cedecea neteri SSMDO4 (CP00Y451.1)
Enterobacter cloacae MBRL1077 (CP0O14280.1)
Pluralibacter gergoviae FB2 (CPO09430.1}

80 Klebsiella variicola NKUQOPLA (CP012252.1)
Vibrio natriegens NBRC 15636 (CPO09977.1)
—_
0.05

4 HHE GY15 Hy gyrB EE B R G LR
Figure4 Phylogenetic tree based on gyrB gene sequences of strain GY 15

Edwardsiella tarda EIB202 (CPOOL135.1)

S8lavis

36 Edwardsielle tarda FL6-60 {CPGG2154.1)

VOOI £opyadsielia piscicida strain S11-285 (CPO16044.1)
Edwardsiella piscicida C07-087 (CP0O04141.1)
Edwardsiella ictaluri 93-1d46 {CP001600.2)

Edwardsiella hoshinae strain ATCC 33051 (CP0O16043.1)
Raoultella ornithinolviica strain Yangling [2 (CPO13338.1)
100 ——— Cronebacter muvijensii ATCC 51329 (CP012268.1)

L Cronobacter sakazakii ATCC BAA-894 (CPO00783.1)
8l Citrobacter amalonaticus strain FDAARGOS 163 (CP0O14070.1}
74 Shinnwellia blatiae DSM 4481 (CP001560.1)

66|
100

E5 E#k GY15 89 rpoB EE B Rkt
Figure5 Phylogenetic tree based on rpoB gene sequences of strain GY 15
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5 1 000
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100 100

bp bp
2
5100 2 000
1 000 1223
750 -
500 500
250 250
100 100
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2 000 2 000
1000 1000
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100
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E6 7TNHFHERPCRIEER
Figure6 ThePCR resultsof seven kinds of virulence genes
M Marker DL2000 C 1-3 46 7-9 1012 13-15 16-18 19-21

fimA citC  mukF PCR

Note: M: Marker DL2000; C: Negative control; 1-3, 4-6, 7-9, 10-12, 13-15, 16-18 and 19-21: PCR amplification used the primers of
sodB, katB, esrB, gadB, fimA, citC and mukF gene, respectively.

sodB katB esrB gadB
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98% fimA E. tarda (AB100170.2 26 JEEENTEYEME SIS
CP001135.1) 99% citC E. tarda K-B GY15
(CP002154.1  CP001135.1) 99% mukF GY15
E. tarda (CP002154.1 CP001135.1) 15
99% 18 ( 4

#= 4 E#k GY15 X 35 FhZAHEUE 4N

Table4 Susceptibility to antibiotics results of strain GY 15

I Dosage Diameter of e Sl Dosage Diameter of e
Antibiotic (ug/disc)  inhibition (mm) Sensitivity | Antibiotic (ug/disc)  inhibition (mm) Sensitivity

10.00 18 S ! 30.00 5 R
Enrofloxacin ' Cefradine

30.00 30 S 30.00 8 R
Florfenicol . Cefalexin

5.00 9 R ! 30.00 8 R
Rifampicin i Neomycin

10.00 0 R 1 30.00 0 R
Streptomycin I Vancomycin

30.00 29 S 3 30.00 21 S
Cefatriaxone | Cefazolin

30.00 0 R } 100.00 23 S
Cefalothin " Piperacillin

30.00 25 S ; 10.00 14 |
Ceftazidime 1 Gentamycin

2.00 0 R ] 100.00 22 S
Clindamycin i Carbenicillin

30.00 32 S } 5.00 19 S
Chloramphenicol Ciprofloxacin

15.00 9 R 3 30.00 0 R
Erythromycin 3 Kanamycin

30.00 20 S ] 30.00 22 S
Cefuroxime i Amikacin

300.00 20 S 10.00 6 R
Furaxone i Ampicillin

30.00 14 | 5.00 16 S
Minocycline . Ofloxacin

30.00 4 R ! 30.00 0 R
Doxycycline i Midecamycin

30.00 2 R 1 75.00 24 S
Acheomycin | Cefoperazone

3001V 6 R } 10.00 18 S
Polymyxin B ! Norfloxacin

23.75 0 R 3 1.00 0 R
Cotrimexazole . Oxacillin

10U 0 R ;
Penicillin

S ( >15mm) | (10< <15) R (o< <10).

Note: S: Highly sensitive (Diameter of inhibition zone>15 mm); |: Moderately sensitive (10<Diameter of inhibition zone<15); R: Low
sensitivity or insensitivity (O<Diameter of inhibition zone<10).
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