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Abstract: This paper aimed to identify the pathogenic bacterium that caused anal swelling and abdominal bleeding of
Carassius auratus, and establish a rapid detection method for the pathogenic bacterium. In this study, the pathogenic
bacterium was isolated from Carassius auratus, and identified by morphological, physical and chemical characteristics
analysis and 16S rDNA sequence analysis. The virulence gene of the bacterium was detected by PCR method. The drug
sensitivity of isolated strain was detected by disk agar diffusion method and its pathogenicity was discussed by artificial
infection. Three specific primers of ail gene, inv gene and intB gene were designed for the isolated strain. A triple PCR
method for detecting the isolated strain was established and this method was used to test samples of sick Carassius auratus.
The result showed that a Yersinia enterocolitica strain named fsznc-10 was isolated from the heart of diseased Carassius
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auratus. Yersinia enterocolitica fsznc-10 had virulence genes of ail, ystB, virF and intB. Yersinia enterocolitica fsznc-10

was nonresistant to five antibiotics such as norfloxacin and gentamicin, and it had certain pathogenicity to Carassius

auratus. Triple PCR method could accurately amplify three target genes of ail, inv and intB of Yersinia enterocolitica, while

other strains had not amplified the target genes. The minimum template concentration for the detection of Yersinia

enterocolitica was 1.704 x 107° ng/uL. The positive rate of the triple PCR method for detecting heart samples of sick fish

was about 86.67%, and its detection coincidence rate with the 16S rDNA sequence analysis method was 100%. The triple

PCR detection method has the advantages of strong specificity, high sensitivity, simple operation and low cost. The present

paper research provides scientific data reference for the prevention, control and detection of Yersinia enterocolitica in

clinical practice.
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Al AR 2 QR JU B ARAE YRR G IR
N ARGEAZHI RFRICE (Yersinia pseudotuberculosis) .
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Table 1 Primers of the virulence genes in the Y. enterocolitic strains
519 FH1(5'—3") Tl B (bp) GenBank%$ s¢5 B KR (C)
F d taa tgt gt: t
ail orwar aa gl cae fge gag 351 M29945 50.0

Reverse gac gtc tta ctt gca ctg
F d t tt

ystB orvar gla catlag gee aag aga cg 200 GU229276 603
Reverse gca aca tac ctc aca aca cc
F d t t

virF orwar gec agaaca gea glc aga cata 561 NC004564. 45.0
Reverse ggt gag cat aga gaa tac gtc g
F d tt ta ctg gtg t tgt

yadA onvar ctcagataciggigfeg el 800 NC004564 58.5
Reverse atg cct gac tag agc gat atc ¢
F d t t t t

intB orvar £¢ gec alg ceg fee ale 714 NC008800 50.0
Reverse ggt gea taa gat tct cgg

N Forward ctg tgg gga gac tgg gga agt ttg g

Inv 520 CAAB8188 50.0

Reverse gaa ctg ctt gaa tcc ctg aaa acc g

s N T Bk fszne- 1009 = FEPCRAG
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2.1 SDEEEASFMIEWISMLEE Fig.1 PCR amplification results of 16S rDNA gene

of the isolate strain
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e 1S rDNA 19 PCR Bty g B DR SRR 2 9536 11 0 S A

Br 2% 1500 bp( Pl 1) WUJFEESR R, sk Lor o AL

16S IDNA F B BE 2l 1424 bp. Y440 ES bk 165 2.5 S EEBRMRENIE

rDNA & [H )5 41 & 22 #] GenBank H 3k 15 % 5% 5 ZENEH T SR e BE (3 < 10° CFU/mL) 4325 B
MN416303, 16S rDNA FEH A B2 40k T A5 0 MREVENE, 1 d 5 BB ZEE . ROSEREEAREIR, FE
7N, R fszne-10 5 Yersinia enterocolitica GM2402 Iy EE RS . R, IR BREEFIA AT W I,
B —Z(F 2), BI5E R 100, 256550 BFHMREDS 24 36 h FFURHEISET A, 72 h NEERPET, XFRaLH
LB RV, ZR 6 HIE WK fszne-10 S/ Nz 4s RIULSFHSILT . = MESCHER [16] THEE 15 H

RUBRFRICE (Yersinia enterocolitica) o R fszne-10 1 LDy, i 7.54x10* CFU, 3 B B £k
48, Yersinia enterocolitica YE1 CP016945.1
100 [Yersinia aldovae 67083 CP009781.1
28 | Yersinia enterocolitica 8081 CP009846.1
24 Yersinia enterocolitica WA CP009367.1
Yersinia enterocolitica FE81536 HE803738.1
73 —— Yersinia enterocolitica GM2402 JX103598.1

100L— A fszne-10 MN416303

Yersinia enterocolitica YER6022 JX434637. 1

30| [Yersinia enterocolitica ATCC9610 NR1 16785.1

100! Yersinia enterocolitica DSM13030 NR116786.1

100 [Yersinia enterocolitica NBRC105693 AB682267.1
WYersinia enterocolitica CCUGS8239A EF179130.1

Yersinia enterocolitica WSTY3D2 KM888074.1

Yersinia enterocolitica ER320692 749828.1

Yersinia enterocolitica GP2 GU596500. 1

Yersinia enterocolitica G6029 JX855135.1

Yersinia enterocolitica Y11 NR104903.1

Yersinia enterocolitica ATCC9610 KJ606906.1

,7Yersinia enterocolitica MYAO001 JX424036.1
9L Yersinia enterocolitica CICC21669 KJ643939.1

P2 Tikk fszne-10 168 rDNA JEH T R YK B
Fig.2 Phylogenetic tree of strain fsznc-10 16S rDNA gene sequence
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Fig.3 PCR amplification of virulence gene
7E: M: DL2000; 1: ail; 2: ystB; 3: virF; 4: yadA; 5: intB.

K2 APEREIR
Table 2 Results of antibiotic sensitivity test
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= PCR ¥ 45 L WK, B =495 M 507, HoGH:
fthZey, = XI5 1)z Je e, Pt .

M 1 2

bp
2000

W
B

1000
750

500

250

100

K4 H—PCR 5ZHH PCR ¥ H4h
Fig.4 Results of single PCR and multiplex PCR amplifications
: M: DL2000DNA Marker; 1: ail; 2: inv; 3: intB;
4: = PCR 451,
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Fig.5 Specificity detection of triple PCR
T: M: DL2000DNA Marker; 1~15: fszne-10., RZZHB/RAR QA | 4EIC TR | M2 QO L |1 2R T | A AL |
WEA ML | IR 97 AR IRAT I . rh B PR . BRI . IR A IR | 4 8 (A A 4G BK AT
FEB AR . FE QAT TE . TN AR AT 1415 162 FFIPAEX IR

bp M 1 2 3 4 5
2000

1000
750
500

250
100

K 6

6 7 8 9

10 11 M

= PCR WHEMI I8 25
Fig.6  Sensitivity test results of triple PCR
#: M: DL2000DNA Marker; 1~10: FE#k fsznc-10 #if 10°~10° £%; 11: BT A&
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Fig.7 Triple PCR results of clinical samples
{E: M: DL2000DNA Marker; 1~15: i REE ff; 16: BAE XA
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