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Etiology analysis and source tracing of a foodborne disease outbreak caused by
Campylobacter jejuni
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Abstract: Objective To conduct the pathogenic bacteria detection, the carriage of virulence genes and the source
tracing analysis in a foodborne disease outbreak event. Methods The samples collected from the event were rapid
screened by FilmArray multiplex polymerase chain reacion (PCR) system, and were conducted to bacteria culture,
isolation and identification simultaneously. Real-time PCR was performed for virulence genes of isolated strains.
Homologous analysis of the strains was studied using 16S rRNA gene sequence analysis and pulsed field gel electrophoresis
(PFGE) molecular genotyping. Results Campylobacter jejuni strains were detected from anal swabs of 2 patients and 4
canteen workers. All of the 6 Campylobacter jejuni strains carried flaA, cadF, imaA, cdiA, cdiB and ¢diC virulence
genes. All the strains were closely associated with Campylobacter jejuni via 16S rRNA gene sequence analysis, but the
phylogenetic distance between one strain and the other 5 strains was slightly further. The results of PFGE showed that 6
strains of Campylobacter jejuni could be divided into 3 PFGE patterns, 3 strains and other 2 strains belonged to the same
PFGE pattern respectively, with similarity of 52.2%. The rest belonged to a different PFGE pattern, with similarity of
26. 7% compared to others. Conclusion Laboratory analysis indicated that different clones of Campylobacter jejuni

infection was the cause of this foodborne disease outbreak.

Key words: Campylobacter jejuni; 16S rRNA gene sequence analysis; PFGE; virulence gene

25 g 25 il B (Campylobacter jejuni, C. jejuni) F& At BOE A TR PR Y I ROAE , A0 K-
WL N T LB, Ty RS R e [ #1254 1iF (Guillain-Barre syndrome, GBS)"*/ 4§
Yyrb g, U R KTE E R RS DL IRk gER At BURE AR s i il T 5 1R B9 IR TE 9 5k 4 ~ 5
[6] 2 B (R AE , 220 11 BRAE SR, AR th & AR B QNI BRI, 7 ISR SR E 52, 25 i 25 il T By
By 5 B ARG ILEE A DL e A AT AL RIS AR i s S S R

TR R R /b E B R e LT R
W L+ 20211002 SEHI X, T A8 R T2 M A A R AR B SR AR R A O T
EEBM AN & SEEHIF FRFaAREHEE 220 VAR J TR B S 24 25 W PR A 1 O TR I

E-mail : zscdeliugm@163.com M B RAT S




AR AR

—1064—

CHINESE JOURNAL OF FOOD HYGIENE

20224E%0 34 55 5 W

2021 4F 3 F, o il i S A e A — L BE B B IR
PEBNR Y B A AF B F RS R R K
S M AR 38 e I AT o R A S S
AL I 05 S a3 BT, TE S AR UK B Ok S v S i S T U
el o AT X 25 i 25 T o0 S bR R AT 5 )
FEDRAG I, IR Y 16S rRNA R4 0 K% Jik v 37
& | Yk (Pulsed field gel electrophoresis, PFGE) Ay
S5 W 5 5 0 B RR R AT 0 T O R

IR

1.1 ##
1.1.1 FEARSRIE

AR AR IR ERA 67 fy, Hoh B E N T
6 fy Eru ot T ¥ 27 6y (B s AR i T B
1 8 O A K AL B AR R 26 1) .
112 EEALER AU

FilmArray £ 8 PCR &R & (% B A Yy BLIR A
w5 R BT B OGO R B R AT I ) B AR
(Matrix-assisted laser desorption ionization-time of
flight mass spectromenter, MALDI-TOF-MS) ( & &
BRUKER /4 7] ) ; CFX96 Real-Time PCR 1 . Gel Doc
XRHEE A% AL .CHEF MAPPER XA Jik 47 Hit %k A
(2 [E Bio-Rad /A Al ) ; QIAxcel Advanced EHE R
TKAX (75 Qiagen 24 7)) ; ANOXOMAT MARK 1T JX
S FIT R RS (AT 22 MART A7)

M R I 2 (3 B A W HLIR A0 A ) 5 L
S0 P 25 A A I 3R & (5F By b R A B s AR
FUIP. 1L ~F- A RS M 175 38 23 R ) 5 23 g 257 i 7 A 7R A
R & (RN AEFHE A R ) 5 APL Campy A= b %8 € 5%
AR A s 700 (i [ A= Yyl LR 20 W) ) 5 BR A 4 Y
VIl Smal F1 Xbal(ZE [E New England Biolab 2\ H] ) ;
DNA #2 B 7] & Wizard® Genomic DNA Purification
Kit (Promega) ; Premix Taq™ ( LA Taq ™ Version 2.0
plus dye) (TAKARA) ; 5| ¥ i ]~ MM B AW He R G
PR A5 e B A R B 7 A 8O A .
1.2 Jrik
12,1 g Jo PRt )

BHENHAEA R FilmArray Z 8 PCR 241
M TR G 3 A AT 22 e DL g i R
i A, AL G 13 A4l B (25 BB Campylobacter HE
W W B & Clostridium difficile toxin A/B KEW
48 B Jifg Plesiomonas shigelloides . ] &
Salmonella 3N 5 J& Vibrio .EGLINE Vibrio cholerae .
/N 45 15 B IR R TR Yersinia enterocolitica BTG K
B A IR/ & B Diarrheagenic Escherichia coli/
Shigellan 6 F) .5 Fp i 7 (IR 6 7 Adenovirus F 4

40/41. B R W B Astrovirus . v W % 7 Norwalk
viruses G/G . % IR %5 F Rotavirus A FF . AL U0 9%
Sapovirus) A R (R R Cryptosporidium
parvum . ¥ i F H Cyclospora. i % P K
Entamoebahistolytica . == 1A M E . Giardia
lamblia) o

K HZOLE 7 PCR J7 4 B ALK 7 VB 2
TN T A s AR I TR B8 4K AR it B AR 3
A7 725 i 75 TR R 285 1 25 i T A R A
1.2.2 B4

Z MR E bR GB4789 R4 \WS/T 9—1996 Fl WS
271—2007 X A F F 2R 4R 1 U AT LB e 5t T
AT 7 0 4 I AR B AR A AT V0 T 1
P OR M B A IRE LR I P UK & Vibrio
parahemolyticus . 4w A R E Staphylococcus
aureus . W& ¥ ZF 0 #F T Bacillus cereus . 2% 1 ¥ &
Proteus 73 B 15 3% o M [E bR GB4789 Al WS/T 9—
1996 X £ fh AR A BEAT VD T BUE KR A [RA
)8 L ICRRT < (R 4 BR T MR 2R ST R
TEAT 3 B 15 5%
1.2.3 22 i o e 4

Z WS 271—2007 F1¢2021 4F [# 5 & fh 15
FIAT 3 DR XU s D0 A 0 ) O v, R T 25 it T A
IR G RSB IR ) oy B s e = 25 it 1, 42 °C
M4 (5% 0,, 10% CO,, 85% N,)}i 3% 48 h, HEHL
] BE B V& o> B Al AL R BEAT AR AL E L IR SR PO E
I PCR J7#5 1 MALDI-TOF-MS AT B %5 7
12,4 F 7 RGN

25 i 25 R 4y B R4 42 O T Al s 3R
1 240 T DNA £ 3038 0] & 42 JRCHE PR 41 DNA, B
T =20 CHRAF & JH o X B R BEAT 10 B 3 7 Sk A
(flaA™ cadF™ pldA"* wirBI1'" ciaB'"™ .imaA""™ |
ediA"™ cdtB™M  ediCM  wla N KGN, 51 ¥ A A
P EMEILR 10 PCR R PBAR Z N 50 pl: bR
5] 4% (10 pmol/L) 4 2 wL, Premix Taq™ [ & &
25 pL, B 5 wl,ddH,016 wL. PCR =¥ & EBMNE
FL KRG S B, BH P 7 a6 ) M SRR A M R BR
25w HEAT X I W 45 R AE NCBI 34T BLAST
e XS 534 o
1.2.5  16S tRNA 3 K7 5 43 #r

ik E W 16S rRNA A3l JH 51 9 27F (57 -
AGAGTTTGATCCTGGCTCAG-3")F11492R(5'-GGTT
ACCTTGTTACGACTT-3" )X Fr Iy DNA #£17 PCR
P RVARFRA 50 pe ERES (10 pmol /LA 2 plL,
Premix Taq™ B#A R 25 wL, 4L 5 wl,ddH,016 pL.
JZ 4 294 °C 2 min; 94 °C 1 min, 52 °C 1.5 min,



I 25 R 0 5 2 5 B M B —— 145 % —1065—
R WIEFTIYITI) Y1 5& A G YA
Table 1~ Primer sequences and reaction program , product length of virulence genes
L SEA 515’ —37) YR /bp PCR i B2 JF
F:GGATTTCGTATTAACACAAATGGTGC . . . . . . . . . .
flaA 1728 94 °C 4 min; 94 C 1 min, 52 C 1 min, 72 "C 2 min, 35 cycles; 72 'C 10 min
R:CTGTAGTAATCTTAAAACATTTTG
F:TGGAGGGTAATTTAGATATG . . . . . . . . . .
cadF 400 94 °C 4 min; 94 C 1 min, 52 C 1 min, 72 "C 1 min, 35 cycles; 72 °C 10 min
R:CTAATACCTAAAGTTGAAAC
F:AAGCTTATGCGTTTTT ] A . A . ' ] ' . '
pldA 913 94 °C 4 min; 94 C 1 min, 52 C 1 min, 72 °C 1 min, 35 cycles; 72 C 10 min
R:TATAAGGCTTTCTCCA ’
. F:GAACAGGAAGTGGAAAAACTAGC . . . . . . . . . .
virB11 ] . 708 94 °C 4 min; 94 C 1 min, 52 C 1 min, 72 "C 1 min, 35 cycles; 72 “C 10 min
R:TTCCGCATTGGGCTATATG
. F:TTTTTATCAGTCCTTA . . . . . . . . . .
ciaB 986 94 °C 4 min; 94 C 1 min, 52 C 1 min, 72 "C 1 min, 35 cycles; 72 °C 10 min
R:TTTCGGTATCATTAGC
. F:GCACAAAATATATCATTACA o . o . . . . . o .
imaA 518 94 °C 4 min; 94 °C 1 min, 52 °C 1 min, 72 "C 1 min, 35 cycles; 72 °C 10 min
R:TTCACGACTACTATGAGG
F:CCTTGTGATGCAAGCAATC . . o . . . . . . .
cdtA 370 94 °C 4 min; 94 °C 1 min, 52 °C 1 min, 72 “C 1 min, 35 cycles; 72 °C 10 min
R:ACACTCCATTTGCTTTCTG
F:GTTAAAATCCCCTGCTATCAACCA . . . . . . . . . .
cdtB 495 94 °C 4 min; 94 C 1 min, 52 C 1 min, 72 "C 1 min, 35 cycles; 72 'C 10 min
R:GTTGGCACTTGGAATTTGCAAGGC
F:TGGATGATAGCAGGGGATTTTAAC . . . . . . . . . .
cdtC 555 94 °C 4 min; 94 C 1 min, 52 C 1 min, 72 "C 1 min, 35 cycles; 72 °C 10 min
R:TTGCACATAACCAAAAGGAAG
F:TTAAGAGCAAGATATGAAGGTG . . . . . .
wlaN 672 94 °C 4 min; 94 °C 1 min, 52 °C 1 min, 72 “C 1 min, 35 cycles; 72 °C 10 min

R:CCATTTGAATTGATATTTTTG
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Karmali AR F EEERIFE TR, EILEE R ERE
PCR I MALDI-TOF-MS il 25 5 WL 3% 2. 6 {3 ALK
TFREA SR 1 25 25 i R o

2 6 RRES A O B bR S

Identification results of 6 strains of Campylobacter

Table 2

Jejuni isolates

T PR API MALDI-TOF-MS  RT-PCR

CJYQ-01 C.jejuni (99.2%) C.jejuni 2.15 C.jejuni(+)
CJYQ-02 C.jejuni (95.2%) C.jejuni 2.24 C.jejuni(+)
CJYQ-14 C.jejuni (98.0%) C.jejuni 2.12 C.jejuni(+)
CJYQ-16 C.jejuni (99.2%) C.jejuni 2.10 C.jejuni(+)
CJYQ-30 C.jejuni (95.2%) Cjejuni 2.17 C.jejuni(+)
CJYQ-31 C.jejuni (99.2%) C.jejuni 2.15 C.jejuni(+)

2.3 BRI REDRIAG I 45

6 ¥R Bk B 1A flaA (cadF imaA . cdiA . cdiB .
cdtC ¥ R BAVE 3 J1 3£ N pldA wirB11 .ciaB «wlaN ¥
I, DLIE 1.
2.4 16S rRNA & [H /7 51 53 i

i I AR AT 6 kA I 25 M A 16S rRNA S
¥ 51, fE NCBI b R 47 b X R[] P8 44 43 A, R
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(99.93% LA E) o BEH 3 A5 AHF 52 B Bk A (0L 1 2
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Z fh W (Campylobacter fetus) . Mg ol
(Campylobacter lari) e IR (i 1 5 | A |
MEGAG6. 0 % () 3 T Neighbor-Joining : RS K&
WL 20 ASHIF ST S8 1Y 6 B T bR I 7E 25 A il
(Campylobacter jejuni) , 58 = Rk (Campylobaczer
jejuni subsp. jejuni ATCC 33560) g fR ¥ R £ — i ,
S5AMNBER B . W (CIYQ-01.CJYQ-16.CJYQ-
31) LL M B AR (CIYQ-02.CIYQ-30) 4 5 3Ry — 3, 3%
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Figure 1  Capillary electropherogram of PCR product of virulence gene of Campylobacter jejuni
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Figure 2 The phylogenetic tree constructed based on 16S rRNA gene sequence using Neighbor—Joining method
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Figure 3 The PFGE cluster results of 6 Campylobacter jejuni strains
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