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[Abstract]  Objective  This study was to simultaneously identify Campylobacter jejuni and
Campylobacter coli isolates in China by Multi-PCR assay and to study the prevalence of six virulence and
toxin genes on them. Methods A multi-PCR method with three sets of primers specifically designed for
application of a 16S rRNA as a universal control, mapA, ceuE based on the specific sequence of C. jejuni
and C. coli,, was applied to detect 65 Campylobacter isolates from China. Another two separately PCR
Primers were directed towards the hippuricase gene (hipQ) characteristic of C. jejuni and glyA gene
characteristic of C. coli were performed for further confirmation. The presence of the cadF , virB11, flaA,
cdtA, cdtB, cdtC genes among these 65 strains were investigated by PCR. Results From multi-PCR
detection, 42 isolates belonged to C.jejuni, other 23 isolates belong to C.coli. Data showing the
identification were 100% in concordance with the separated PCR for hipO and glyA amplification. The
efficiency (100% ) of identification by these three primers multi-PCR method was higher than the
biochemical test(83.1% ). The cadF and flaA genes were detected from 100% (65/65) of the isolates and
the PCR product of each gene were identical with each isolate. Only 10.8% (7/65) of the isolates were
positive for virB11. The cdtA gene was found in 92% (60/65) of the isolates. 97.6% (41/42) of
C. jejuni had cdtB gene,whereas no PCR product with this primers for all the C. coli isolates. cdtC was
presented in all the isolates but the lengths of PCR products were different. For C. jejuni ,it was 555 bp,
for C. coli ,it was about 465 bp. Conclusion This three primers simultaneous multi-PCR method seemed
to be useful for the identification of C. jejuni and C. coli isolates from China since cadF and flaA genes
were widely spread in Campylobacter isolates in this country. The present report on virB11 was similar to
previous reports from other countries, but the distribution of cdt gene cluster in Campylobacter species
isolated from China might be different.
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PR O Yo B B 0 BT 2 B = AR AR R R4, 3
65 %, HP B FRIEREFXRBEH AL 33
B, BT GBS BEBEARAT M 8 vk, XM
AT HE 8k, R ALHE 16 bk, FHHEXR
HZE B 25 il B I B Ak NCTCL1168, 45 1 %5 il 94
Cl76. X B A KBEAE K12, KBRAEHE
O157. BARTE . B A% 40 M 3 A= 2 0 R0 0 e T T MR AT
B 26695,

(2)ik3: Tag DNA RAME R A RRLEH
PR E = (cat# ET101-01) ;DNA £ BAN &N
QIA gene 7+ 7] DNeasy Tissue Kit{cat# 69506) ;5
BT A4 B R Amresco 23 Bl ™ i, HAte fb 2 iR
R R o et

2.5

(HEGEAEE . SFEABRRE . SELE
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Campylobacter jejuni; Campylobacter coli; Multiplex polymerase chain reaction;

0.25 mg/ml, i E E B 20mg/ml, ZH EE B
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S8 S5% 0,,10% CO,,85% N,),37C 853824 h; ik
S A BIF 200 pl PBS 1, DNA $#£BURA I & =B
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(3)PCR [ i : 5L 5 Bt B 519 & PCR 2 R & %
= K/ARFE 1, mPCR: 20 ul R B4k &
MgCl, (1.5 mmol/L), dNTP (2.5 mmol/L), 16S
RNA £ TSI AEE 45K 10 pmol/L,
MapA b F #5191 B4 B 43 54 20 pmol/L, CeuE
EFTFUBI AW EE 4 R 20 pmol/L, 4R DNA
(1 pg), Tag DNAREGE(1 U), REBF:95CH
4% 10 min; 95C ZE# 1 min, 59C 1B kX 1 min, 72T
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WAL Z &E T3 9 3 BR OB B BC o BE 3 pl H UK,
Stratagene Eagle Eye I £ BAXIRAHIT %,
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HEHLK 51 9F 5 z%) PCR [ M 2 %
P
165 rRNA 16F:5- ATCTAATGGCTTAACCATTAAAC -3 857
(C.jejuni & C. coli) 16R:5-GGACGGTAACTAGTTTAGTATT -3’
MapA(C.jeuni)  mepA-F:5-CIATTTTATTTTTGAGTGCTTGIG -3 589
mmapA-R:5-GCTTIATTTGCCATTTGTTTIATTA -3
ceuE(C. coli) ceuE -F:5'- ATTTGAAAATTGCTOCAACTATG -3' 462

ceuE-R:5-TGATTTTAT TATTTGTAGCAGCG -3
hipl00F:5'- ACTGCAAAAT TAGTGGCG -3
hipl1128R:5"-GAGCTTTAGCAAACCTTCC-3

hipO(C. jejuni )

1028 95C S min, 9T 1 min, 52T 1 min,72C 1 min,35 MEH,72C 5 min
126 95C § min, 4T 1 min,55C 45 s, 72C 1 min,35 MEH,72C S min
400 95T 5 min,¥C 1 min,45C 1 min,72C 1 min,35 ME¥,72C 5 min
708 95C 5 min,95C 1 min,52C 1 min,72TC 1 min,35 &R, 72C 5 min
1728 94T 5 min, 94T 1 min,45C 1 min,72C 3 min,35 MEH,72C 5 min
165

495 94T 5 min,94C 1 min,42C 1 min,72C 1 min,35 MEH,72C 5 min

555

glyA(C. coli) glyA-F:5-GTAAAACCAAAGCTTATCGTG -3
glyA-R:5"-TOCAGCAATGTGTGCAATG -3
cadF cadF-F:5"-TGGAGGGTAATTTAGATATG -3
cadF-R:5-CTAATACCTAAAGTTGAAAC -3’
virB11 virB-F:5"-GAACAGGAAGTGGAAAAACTAGC-3’
virB R:5-TTCCGCAT TGGGCTIATATG -3’
flaA flaA-F:5-GGATTTCGTATTAACACAAATGGTGC -3
U Fi 5 GOAANTTOGOGAT T TGOGGOGCTATACT 3
dtA A RS ATCACANGGATANTGGACANT -3
B FS - GIIAARTOCCUTGOTATUAM A 3
cdtB RS GTTGGCACTTGGAXTTTGOANAAC 3
O F: 5 TOOATGATAGUAGGGGATTTTANC -3
odtC RS TTGCACATAACCAAAAGGAAG -3
bp M 1 2 31 4 5 6 7 8 9 10 I1 12 13 bp

800 ﬂ"ﬂlﬂﬂ”'--- 857

L e v BN Lo e
500 3 462
400

¥ :M:100 bp DNA Ladder Marker; 1.6~9: 4525 i i 0 ¥4
R 2~510: 5L HET HEER; 11~ 13 HxE
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R E PCR ¥ 14 f#

LHE wE GBS wE & .
g ﬁ;; yy cadF flaA virBl1cdiA cdtB cdiC

= 28 8 4 2 42 42 5 42 41 42
% 5 0 4 14 23 23 2 18 0 23
&1t 33 8 8 16 65 65 7 60 41 65

W AR R BB R B 2k E. WHORZHE
MR 27 M AR —. BT AEL
90 % A2 iy G A L 25 A5 i B T 45 o 2 Y U
Yo, Horhas f 25 AR A 90% LA BT BTk
FEUEHEE R AN T ARRENE =S HE
G5 M 2 i B . A BT SE R Al m-PCREG 7 3, B
16S rRNA #i % 4 55 i B R , 7 it 38 13 %F %5 Ji 25 B
HAZHESHERRER T BERNT E . HENE G
BHMERSEHEME. HPCRIB PR, L&

RS FESE X EHE M 45 S A
R EE M BT MM AR E B K, PCR Bk
BIEBY 8 R B, FE R AR RAE K12 K ER
A H O157 b BURH AL 0O 308 A 2 T A B 1T UR
FREER B4 R, RIE T K3 1 %7 57 . m-PCR
J7 3 T % A5 3R R 0 U B A S Y
BROEAEE T, LR T ERELEE T ES
BRGUBE G5 R ATEE MR, f Bt 2 F E
WM FXFMEEARTHERRENEE,
B HAE AT 0 IR | 1 0 LA B B i o TR Y
ARHANBRAREE N, BHBEX TGO ERE
R LA fr Tl — B ESE

BN FEBHEHENBORNEAR 0¥
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Ko BHREBNFAMPRY THEKE M TEN
RERIH M A EENE.

CadF ( campylobacter adhesion to fibronectin) %
BN TFRE(M,)ITXI0CKIMNEER. ZsHT
MBE S CadF HH S L RAMK LT EREERA
(FN)RREE, EREHEME 518 EAMR AR
H5RELBIEEEREACY . BRFE LN CadF
ERAEETEHSHENSHEHE D, T
CadF M{R5FYE, cadF BREBEEHIENSHEHE
MBS HEBRROFOREN RS RE . &
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MRAR, EUFEEHEHEMS LS AN E
BRI cadF W, KRN SEREN T
Fl R N—B, XtTF CadF 7645 i B & WU o 4 57 B 38
FRT#HE—EHR.

WERMEAMEHHET, SHENFHEEE
PHE B THENE IR FZ . SHEHE®
WEE MG EA flaA R flaB BAFER AR, 25
S M, 59.5xX10°MS9.9X 10 WER, AR KL
RAE flaA MRZEBEWD T 2 45 Ml B 8 &
BEA AT E B E 2 I 2 il A4 2
B RGEE flaA R,

virB11 BB S M pVir BORL E 5 1 178 4T
B U AL S W R AL AR 4 vieB [RHEHE R, virB11
FEEME AR EREREFY, pVic TR L
virB11 R FE = BHE M E W R MR ERT
BEREME pVir BB B L A/M37.5 kb
MEATEOR, AN RESHEN FEF IR T
Z—o BRRIEL pVir MEEESSZHTMESE
B I {6 2 DI AR O, R B S ith B R R B AR A
Bacon MR Z M HE M E pVir S HHENE
W FR G B R 4, 7E X b BT 40 A B I RVR 2B R
HARPEREEEM. pVir ES BT MENMHER
BAR, KA R1% ~10% , WH R LB pVir Tk 5
23 B 25 i A IO 2R R B S PR 5 7 TR pTET(O) Y
FFEMK, pTET(O) ¥ W #k pVir WA R B
BT pTET(O)BIMEB # " o AR50 & B [ #k
virB11 BIFHYEER H10.8% (7/65) , SHI XM B H H
10% B RS pVie M. X FHREEK pVie A5
W AR 4 285 A A S R A R V3 K B B R 4 A IR
HEENXRBERHE-EHR.

41 M 7A Bk # & CDT(cytolethal distending toxin)
2 B AT IR A 2 B 7 il B 4 0 3R A e — i EE
EWMEFHENTRMAR. FEBHEHMED, dr
B W cdtA , cdiB, cdtC BEHR™ . CDT FE23
i 25 o BT AR e i B i R A O BB P R BL AR R A
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DR, cdtB | ZFEH S CDT % B AH
K, cdtB ZASIREBHEMEN LEARKETERE
IR, B A REN B REBRESIE CDT
EHmERRE, ARRELATEEKRS H S
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555 bp, A M E dtC ) PCR =Y HERN
100% (20/20) ,{H PCR =¥ RN S5 = Bt & A —
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(18/23), FAXEAMESIH cdtB PCR ¥ 3 45 R
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(41/42), T 20 ¥R &5 M L i = 97 1 45 ROV B, =W
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Mg RS . TERRAERSEROZZ/ERAH
ESEENSAWXRTER S HMEREAHELIE
MRS

ARRHERT —EAREL M EE kL E P NAH
MIm-PCRI B, M THEMER B MEXERN S
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