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F# NE AAS IHN EF AN
CEBA KDY B SR MBS Y1 SR P R A8 230036)

B OE IR THAA—HAETZNRRHALLEERRE, EFLZRAMK. MEA. T Fr
K. (B0 AT L8RS o AT R e o T RARAE, 228 6 M REIMR Sh4) R E
WERTSBLEE, AR BHRS TR, (%] AdH AR RFHIER. ALRKE.

PCR 7 ks MMATE T, AT WE 7 N8 AR aspA. gInA. gltA. glyA. pgm. tkt F= uncA
Jy B 69 R B A4 BAREAT S 45 87 2 0 A, SEalmaisr s, [ R E5 B3 2 KT wA A
R, BB 6 AMHE GG BAREA BA — BT At Aata M) AL, S48 P TG RE
T, AR EIRAT 3247 ST AL, & I 9 A+H749 ST £(8190. 8222. 8223. 8831. 8833. 8841.
8832.8834 #= 8843)4n 6 A~#7 44 5 4% & [H (gInAG06.. gInAGO7 . gltA518. glyA680. pgm863 #= uncA541).
HUMERE R, THEHRELEM T HRAREXEZMELZ, REBPARNXEHE, 250A
SAaE A 3SR, (L] B 6 MR RERRNZEME A LEM T WHNA F 0L
AR, HARAIHAGRRR, NERERGAERE, HEWRALLEH, £HEhEM
SR .

Isolation, identification and multilocus sequence typing of
Campylobacter from animal source in Anhui province
QIN Xiang LIU Qian LIU Dan-Dan WANG Jia-Ming WANG Yong ZHOU Jie"

(College of Animal Science and Technology, Anhui Agricultural University, Anhui Veterinary Pathobiology and Disease
Control Lab, Hefei, Anhui 230036, China)

Abstract: [Background] Campylobacter is a Gram-negative microaerobic bacterium. It is a major
foodborne pathogen and causes human gastroenteritis worldwide. [Objective] This study was to
isolate, identify and molecular type Campylobacter from animal in six different areas of Anhui
province. [Methods] The strains were identified by morphological and culture characteristics,
biochemical tests and PCR. Seven Campylobacter housekeeping genes including aspA, glnA, gltA,
glyA, pgm, tkt and uncA were amplified by PCR and sequenced, and then the sequences of genes were
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analyzed using multilocus sequence typing (MLST) database and evolutionary tree. [Results] There
were a total of 42 strains of Campylobacter were isolated from six areas. The isolates had more
consistent morphological characteristics and similar biochemical properties. MLST results show that
32 sequence types, 9 new sequence types (including 8190, 8222, 8223, 8831, 8833, 8841, 8832, 8834 and
8843) and 6 new allelic profiles (including gInA606, glnA607, gltA518, glyA680, pgm863 and
uncA541) were found. Evolutionary tree results show that C. jejuni and C. coli genetic relationship is
very different and belong to two groups, which have five branches and three branches, respectively.
[Conclusion] C. jejuni and C. coli have rich genotypes in Anhui province, and there is no obvious
dominant genotype. From the perspective of genetic variation, C. jejuni is more complex and diverse,
while C. coli is relatively conservative.

Keywords: Campylobacter jejuni, Campylobacter coli, Isolation and identification, Multilocus

Microbiol. China

sequence typing (MLST)

5 i1 74 (Campylobacter)J& ol 4 . 25 i AR HEAR |
22 [T /NMFTE](0.2-0.8) umx(0.5-5.0) um],
VR —Fh A T A IS TE 45 5 28 DL R 2L 3l 4 T
fRiEWN, PR NSRRI . 25T
JRILA 20 AFPRBEFY, Hori kw2 i
H % (Campylobacter jejuni, C. jejuni)fiis s s il i
(Campylobacter coli, C. coli)™, C. jejuni AALAT LA
SHENEIETE, ElguESse—f A s R 500
B 22 B R4S 1L (Guilliain-Barre syndrome,
GBS)E H TR TP, Moh, BRAEFE AL
Millere-Fisher ZE4HE(MFS)FI 156154 (Reactive
arthritis, RA)ZEZG 4. 25 i B0 93.4%4 2
S MG 1A, 1A 2.3% 2458 w5 1
L A 1972 - ZEEAE S g 2515 8, JL
TAERRTHA ST — BN, T H A S
e A VDT R RO BRI TS 1Y 3 2 30R
B, BB AR, AR T2
FTES YRRy s b, (R4 R 28BN
B rEE s, ik 10° CRUMg, 4t
EE I IR ARSI E & AT, E R £
Al 224 JRy EL 2R RS2 N2 80% 1) 25 e R S v 5
KSR A, R U 3 AT %A
A ™ T M

LA 5 8143 B (Multilocus sequence typing,
MLST)J& 42k & AR 73 LE W2 o R
HAMRESW PR I MEE M. MLST MUH T4
FWATIHISE, AT L A G R A G

%o 2009 4 Nielsen 215 ] MLST #6301 71% Gl
(Gastroenteritis, HHnR). GBS & RA & TE I
i T8 4 B Bk 1 2 RE P R RDORE 45 F . 2016 4F
Mughini-Gras 25 M2 Fif MLST 43780 5 2 T 5 2%
LR I 2 1 1 e 7K v 23 i 25 h T AN 45 i 25 Tl T )
et W= N SR EP S0l St s N A
Zhang 2SR (R S MLST J7 1243 I XA 23
X, Al X K WA X 23 g 25 i B 20 s ke T 40
ForBl,

HT 22 0 DX 2 Ji 25 i TR 1 285 B 2 il 7
FHOCEE, AW S IR hipO & [EIFIZs
IS ceuE FEDR A3 H— XRS5 | x4
TR 73 b X 0 B ARG Y 25 7 AT BE TR iE 4T PCR
e U581 S0 ] MLST J 0 X BE TR HE 743 T
SITIESE, Ao T O X S e A R B AT
WL AR 2
1 RS
1.1 #&

WRRLBAB AN N BRI 2R,
ks 6 MIX 2R E BRI, RS RER
W NS a AT, $f A #4719 Cary-Blair [Kizik
Bi3a 3t 4 °C HHHEAE, 12 h P [ S0 2 I e Fh 5]
PP ARG . WS B IR 1.

12 BRIZE#K

23 25 i bR ERE ATCC33291 1 Eidstk

IR AT BN WA A 36 B R R 0 o
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Table 1 The strains used in the study

Isolate area Sources Number of isolates Samples

Hefei Chicken 11 HFJ (62-65, 80, 81, 91, 94, 95, 97, 98)
Duck 5 HFY (15, 41, 42, 48, 67)
Goose 1 HFE 29

Tongling Chicken 1 TLI 71
Duck 4 TLY (6, 8,9, 72)

LuAn Chicken 5 LAJ (53, 77-79, 90)
Goose 2 LAE (74, 93)
Pig 6 LAZ (82-87)

Chuzhou Chicken 2 CZJ (75, 76)

Anging Chicken 2 AQJ (60, 61)

Fuyang Chicken 1 FYJ 96
Duck 2 FYY (68, 70)

1.3 EFE. TEZRAFFEE

Bolton P KA NG . KA . SR ) CCD
BUIG LA R 72 3L (MCCDA) R A | BHE He Y 1 350
JEFERE . Cary-Blair izt 5 FR3E | R4 Skirrow
R BN SERt 72 3 SR AR | A b IAAT ., 1% K
TR 0 200 AT e A b 2 W A 7 5 1 AR R
ONF] s JOTE LT AEAR 2 . s Y il A b s
FIHTN ] AKAIER =Wl [ KRR kR
FRAT; 25 L PRAREMGLTS S= <480 A S
Oxoid /Al ; 2xEasyTagq PCR SuperMix Ity B b 54>
AWyl s AN LN ZH DNA $RBGRAF] & . DNA
Marker It5 § 3£ [¥ Biomiga 2~ . PCRAY ., BEHALA
10 A 2 EYA AR A AL
14 HEBEEFR

B o B 8 3R O ik S ISR [T,
Cary-Blair [Giz ik 5 5 N A He Rl 125 i P e 8
Rigedk Skirrow IM~FAl, POXRIZE, ‘B FIRERE,
AT #0748, 421 °C BidR. 48 h Pk
Skirrow M~V b AT BELTR VR, PRI Skirrow
MEAGHE T4, 4241 °C A RESE. 48 h 5Pk
B RRTE TR Ao L IR (B Bk, 5 T BE R R T
FHE LI P4, T4 42+1 °C ¥59% 36 h, HH1T
AR, [RIERRE AT S8 B PREEFP 2 10 mL 455 [R N

W, SRS O A — [ B R RERE 5%, 36 h
Jei BRIl 25 DNA BEAR .
1.5 HEYEHIRE

SAALBEHAES AT EAR T 25+1 °C AR KR
AT 4241 °C KL . o AL AL |
I RERBA/K i 00 2 BE [El bR GB4789.9-2014 17
1.6 #fiE 5 DNA 12EL

218 Biomiga A FE N4 DNA $2BGAF] &k
B, 4 maliE DNA B, —20 °C {RA7F# .
1.7 SI¥git5&mK

HR i GenBank H % 725 il R R RAT 14 hipO (B R
RRIEEEDR) P 5 S 45 T ceuE (—FhEkfEizEA
LA EA)FS, Halis— R s 19k 2),
T PCR (=@M mEihE. =%
MLST 3 (http://www.mlst.net/)sf MLST 435 J7
Z, A A T S S A 7 X R
R385 14 K 7 XHF5 190 (3 2) A 5143 T
VERERG AN F A
1.8 hipO. ceuE RERERFY 1

T PCR XEH/ hipOo 1P Wik & .
2xEasyTaq PCR SuperMix 10 uL, hipO t. Fi#514
(10 mmol/L)4% 0.75 pL, A54R(50 ng/ul) 2 ul, ddH,O
FME 25 ulo PCR Sz 5f%: 95 °C 10 min; 95 °C 30's,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



1076

(DGR7/E Sk

Microbiol. China

F2 AXRBHARESY
Table 2  All primers in this study

Campylobacter jejuni primers sequence (5'—3")

Campylobacter coli primers sequence (5'—3') Description

hipO-F: AAATAGGACTTCGTGCAGATATGG
hipO-R: ACAATCCATCTTCTATCATTGCCT
aspA-F: AGTACTAATGATGCTTATCC
aspA-R: ATTTCATCAATTTGTTCTTTGC
gInA-F: TAGGAACTTGGCATCATATTACC
gInA-R: TTGGACGAGCTTCTACTGGC
gltA-F: GGGCTTGACTTCTACAGCTACTTG
gltA-R: CCAAATAAAGTTGTCTTGGACGG
glyA-F: GAGTTAGAGCGTCAATGTGAAGG
glyA-R: AAACCTCTGGCAGTAAGGGC
tkt-F: GCAAACTCAGGACACCCAGG

tkt-R: AAAGCATTGTTAATGGCTGC

pgm-F: TACTAATAATATCTTAGTAGG
pgm-R: CACAACATTTTTCATTTCTTTTTC
uncA-F: ATGGACTTAAGAATATTATGGC
uncA-R: ATAAATTCCATCTTCAAATTCC
aspAS-F: CCAACTGCAAGATGCTGTACC
aspAS-R: TTCATTTGCGGTAATACCATC
gInAS-F: CATGCAATCAATGAAGAAAC
gInAS-R: TTCCATAAGCTCATATGAAC
gItAS-F: CTTATATTGATGGAGAAAATGG
gltAS-R: CCAAAGCGCACCAATACCTG
glyAS-F: AGCTAATCAAGGTGTTTATGCGG
glyAS-R: AGGTGATTATCCGTTCCATCGC
tktS-F: GCTTAGCAGATATTTTAAGTG
tktS-R: AAGCCTGCTTGTTCTTTGGC
pgmS-F: GGTTTTAGATGTGGCTCATG
pgmS-R: TCCAGAATAGCGAAATAAGG
uncAS-F: AAAGTACAGTGGCACAAGTGG
uncAS-R: TGCCTCATCTAAATCACTAGC

ceuE-F: AAAACTTGCCAAAATACTTACAG Identification
ceuE-R: TTCATCCACAGCATTGATTCCTA
Aspcoli-F: CAACTTCAAGATGCAGTACC
Aspcoli-R: ATCTGCTAAAGTATGCATTGC
Glncoli-F: TTCATGGATGGCAACCTATTG
Glncoli-R: GCTTTGGCATAAAAGTTGCAG
Gltcoli-F: GATGTAGTGCATCTTTTACTC
Gltcoli-R: AAGCGCTCCAATACCTGCTG
Glycoli-F: TCAAGGCGTTTATGCTGCAC
Glycoli-R: CCATCACTTACAAGCTTATAC
Pgmcoli-F: TTATAAGGTAGCTCCGACTG
Pgmcoli-R: GTTCCGAATAGCGAAATAACAC
Tktcoli-F: AGGCTTGTGTTTTCAGGCGG
Tktcoli-R: TGACTTCCTTCAAGCTCTCC
Unccoli-F: AAGCACAGTGGCTCAAGTTG
Unccoli-R: CTACTTGCCTCATCCAATCAC
Aspcoli-F: CAACTTCAAGATGCAGTACC
Aspcoli-R: ATCTGCTAAAGTATGCATTGC
Glncoli-F: TTCATGGATGGCAACCTATTG
Glncoli-R: GCTTTGGCATAAAAGTTGCAG
Gltcoli-F: GATGTAGTGCATCTTTTACTC
Gltcoli-R: AAGCGCTCCAATACCTGCTG
Glycoli-F: TCAAGGCGTTTATGCTGCAC
Glycoli-R: CCATCACTTACAAGCTTATAC
Pgmcoli-F: TTATAAGGTAGCTCCGACTG
Pgmcoli-R: GTTCCGAATAGCGAAATAACAC
Tktcoli-F: AGGCTTGTGTTTTCAGGCGG
Tktcoli-R: TGACTTCCTTCAAGCTCTCC
Unccoli-F: AAGCACAGTGGCTCAAGTTG
Unccoli-R: CTACTTGCCTCATCCAATCAC

Amplification

Sequencing

63 °C 1 min, 72°C 30, 30 ™MF#Hr; 72 °C 10 min,
FHT PCR %5EH) ceuE 5P 1A% . 2xEasyTaq
PCR SuperMix 10 pL, ceuE [, Fi##5[4(10 mmol/L)
& 1L, BHR(G0 ng/ul) 1 ul, ddH,O #hE 20 pL.
PCR J ¥ £&4: 95 °C 5 min; 95 °C 30 5,57 °C 1 min,
72°C30s, 30 MEH; 72 °C 10 min, MLST 4%
A B Z LS ) PCR W 24AHTR], 9 AR R .
2xEasyTaq PCR SuperMix 10 pL, F . FiF5|4
(10 mmol/L)#$ 1 uL, A4R(50 ng/pL) 1 uL, ddH,O #b
JE 20 uL, PCR i 2&f4F: 95°C5min; 95°C2min,
50 °C 1 min, 72 °C 1 min, 35 /™ME#; 72 °C 10 min,, DX

A PCR ¥4 1% B NeBHEEI LK S A o
1.9 MFRER bt

PEHUr BRI RN LS, SR MLST Wit
(1) 7 X R IR PCRY 1G5 % 3 B kS P L a0k 7
P A M 7 ME R AR
B8 7= ) RS G I P 5 | A R e U
WY TAERS AR R IE R A Rl SE A o I 25 SR 4 R
MLST Pl B0 2 114 1 8 B R o DX B P ik
FEPF, BBUHRNA BRI 751 o h S ST 1) A b
5 BRI P S 2 AL 2 MLST B e tuxt, 2%
RN 7 AEA R G5 (Allelic profile) FIiZ A
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BRI 7415 (Sequence type, ST), [RIEf£r @ ni% ST
R B 5E [ (Clonal complex, CC). X8 & Fi
(RSO IE R AN ST A, 5 20H S BRI 34 B (T
FEORUE . 4rE X | 4389 H 915F), 8 I IF i %
WL R, MLST $di e 2543 B — 87 i 55 67 2 [H 4
S ST M5,

2 SZR54H
21 THEMSBEERESFHE

HARE, N2, B, M. 2R, bk 6 4~
i1 [X 3 2025 il R T SRR 42 4, X SE R mCCDA
SR R 48 h JE, MLARVEVE AN, A 4R
HeFE, AR TS LB KR, Mk TE
Skirrow IMSEH FAEK 48 h kAR . B —E kit
AT IRV o Bak A i, & S Rl Rg e
SRR P 2 EG B /NFF I
22 HIEBHEFE

Al BER R AE AR BG A5 R L2 3. 42 BRI BE TR ik
21 RS I AR AT, 21 tRS5 2
5 il B A AR AR A
23 PCRYZE

FIRZS s i RS 19 hipo 54525 il
FFRESEES |9 ceuE 43 %t 42 BRES il T v BE B Ak
47 PCR 34, HIWK B4 50 237 bp 5

#*3 THAEEENELEE

Table 3 Physiological and biochemical test of Campylobacter

422 bp, 4 HEJE 07 R B WU R R/ MEAT
2.4 MLST 98I R

i LO#AE, Hoxd i 42 #RES IR MLST 43 834K
i, Wk 4 PR, AP rhIRaE 32 Fh ST A4, 3t
KB O FlEif ST BIAI 6 BN, Sins
e S 25 M 5 A #A 16 Fl ST 8L, 9 Aoy
ST Bl s g 5 T 6 1>, 4378 8190, 8222,
8223, 8831, 8833, 8841, Ll di 1 31,
S35k 8832, 8834, 8843, 6 ANHTAYSEA KN 4 S
4154 gInAG06 . gInAGO7 . gltA518 . glyA680 . pgm863
Al uncA541, AHFFEH 21 £k C. jejuni A 14 ¥JE T
PIN7EpERf: ST-21 CC (1 #k), ST-45 CC (1 #k),
ST-354 CC (1 ¥),ST-443 CC (3 #k),ST-464 CC (1 £),
ST-574 CC (2 #k), ST-692 CC (2 #), ST-1034 CC
(3 ¥k), 21 #k C. coli A5 17 ¥kJ& F ST-828 CC, H4h
7 ¥k C. jejuni 5 3 ¥k C. coli 1T MLST $¥i 2 H i
Bl R B s R, UA FRIC (R 4).
25 BUXERSH

42 BRAS TR (1 MR B i e . 21 bRES IS it
BN ZALEFH) o BULE AT ] MEGA 7 B TR
KArHT, SRS BRI 7 N SEO KT, B
FHAE AL 4H 273 (Unweighted pair group method
analysis, UPGMA)ifEis % Rtk b (Bl 1), #kk

E| =z s G|
Items C. jejuni C. coli
IV =S W RN, RS AnE AR, RS AR S 7Y
Morphological observation Gram-negative, Curved, Comma-like, Gull-winged or S-shaped
=AU + +
Oxidase test
MARESMER 2541 °C A Kika: AH K Not growing AH K Not growing
Growth test under 25+1 °C micro-aerobic conditions
HELMT 4241 °C A KAke: A=K Not growing A1 Not growing
Growth test under 42+1 °C aerobic conditions
W E AR + +
Catalase test
L PRFR 7K A i + -

Hippuricase test

e o+ BHME; - BHHE
Note: +: Positive; —: Negative.
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Table 4 The results of data querying

Samples Clonal complex ST Number  aspA glnA gltA glyA pgm tkt  uncA  Remarks
TLY6 ST-692 8222 1 37 606 57 26 127 29 23 New
TLY8 ST-692 8223 1 37 607 57 26 127 29 23 New
TLY9 ST-45 45 1 4 7 10 4 1 7 1
HFY15 ST-828 8843 1 33 39 30 680 113 35 17 New
HFE29 UA 4268 1 60 69 52 10 90 3 6
HFY41-42, FYY70 ST-1034 8190 3 363 455 4 64 74 25 23 New
HFY48 ST-828 8733 1 33 39 30 544 113 35 17
LAJ53 ST-443 8831 1 7 17 518 15 23 3 12 New
AQJ60 ST-464 464 1 24 2 2 2 10 3 1
AQJ61 ST-828 8832 1 33 39 30 544 863 3 17 New
HFJ62, LAJ79 ST-828 872 2 33 39 30 82 113 44 17
HFJ63-64 ST-443 51 2 7 17 2 15 23 3 12
HFJ65 UA 6962 1 37 490 292 64 694 25 412
HFY67 UA 8833 1 2 52 291 368 127 25 541 New
FYY68, HFJ97-98 UA 8089 3 8 455 291 668 127 24 19
TLJ71, LAJ9O ST-828 3753 2 33 176 30 82 104 43 17
TLY72 UA 1243 1 81 155 30 163 231 43 93
LAE74 ST-828 825 1 33 39 30 82 113 47 17
CZJ75-76 ST-828 830 2 33 39 30 79 104 47 17
LAJ77 ST-828 860 1 33 39 30 79 113 47 17
LAJ78 ST-828 1586 1 33 176 30 82 113 47 17
HFJ80 ST-21 298 1 9 1 12 3 2 1 5
HFJ81 ST-354 4530 1 8 10 2 2 11 12 12
LAZ82 ST-828 7233 1 33 543 30 82 104 43 17
LAZ83, LAZ85 UA 8834 2 53 153 44 82 118 35 36 New
LAZ84, LAZ87 ST-828 1556 2 33 38 30 82 104 43 17
LAZ86 ST-828 890 1 33 38 30 82 104 43 36
HFJ91 ST-574 2031 1 9 17 5 10 11 3 3
LAE93 UA 8841 1 8 376 292 26 470 25 57 New
HFJ94 ST-828 5191 1 33 176 30 82 113 47 17
HFJ95 ST-828 829 1 33 39 30 82 113 43 17
FYJ96 ST-574 305 1 9 53 2 10 11 3 3

TE: UA B BRI BCRY se RERE s BTSSR TIHLZ /R 5 OBl ST IR TE s,

Note: UA, isolates that were unassigned to any clonal complex so far. Remarks, new sequence types are found. New allelic profiles are

shown in bold.

WEEREIN, 22 e 5 4502 th I A% ¢ R A
ZEHTT, ARV NS KHE . 21 #2525 il A
I3 T 5493 3 b B4 S A 8 KRR, ST-1034
CC 3 Fk. ST-692 CC 2 ¥k, UA3 ¥k, HH 7 B
USRI ST B 585 — 4 S 3 7 /K147, ST-443
CC 3 #k. ST-574 CC 2 #f. ST-354 CC. ST-21 CC
A LBk 554030 3 MR UAL S5IU5 A 2tk
P, ST-464 5 ST-45 % 1 ¥k, SBHA L HA 1R
KB TFAIERE, 5HAIA L imE R FAHZER

s, FTLABAECH — 032, JRT UA. 45
WRRERMBEMHAHEALZ T, BnhRENsE—
P, —IEATLIEH 33, H—. B iIA
A LRRR, 2 BRANBEEC AR R B ST 21 H
#BJm T ST-828 CC, mki/TH T#i &AM ST B
SR SIS 50— 0 S B O R AT 5 =53 3
HI R RIS L O REMRGT, U 19 PR, Hob 16 £
b ST-828 CC, Hor 3#RIET UA, JFHA 2 £k ST
RUNARWIGTH R, ok A TG
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Campylobacter jejuni (HFY42, 8190, ST-1034)
Campylobacter jejuni (FYY70, 8190, ST-1034)
Campylobacter jejuni (HFY41, 8190, ST-1034)
Campylobacter jejuni (HFJ65, 6962, UA)
Campvlobacter jejuni (LAE93, 8841, UA)
Campylobacter jejuni (HFY 67, 8833, UA)
Campylobacter jejuni (TLY6, 8222, ST-692)
Campylobacter jejuni (TLY8, 8223, ST-692)
Campylobacter jejuni (HFJ91, 2031, ST-574)
Campylobacter jejuni (FY)96, 305, ST-574)
Campylobacter jejuni (HF)80, 298, ST-21)
Campylobacter jejuni (HF181, 4530, ST-354)
Campylobacter jejuni (HFJ63, 51, ST-443)
Campylobacter jejuni (HFJ64, 51, ST-443)
Campylobacter jejuni (LAIS3, 8831, ST-443)

Campylobacter jejuni (HFJ97, 8089, UA)
Campylobacter jejuni (HFJ98, 8089, UA)
Campylobacter jejuni (AQI60, 464, ST-464)
Campylobacter jejuni (TLY9, 45, ST-45)

4{ Campylobacter jejuni (FYY68, 8089, UA)

“— Campylobacter jejuni (HFE29, 4268, UA)
Campylobacter coli (AQJ61, 8832, ST-828)

Campylobacter coli (HFY 15, 8843, ST-828)

— Campylobacter coli (TLY72. 1243, UA)
Campylobacter coli (HFY48, 8733, ST-828)

L Campylobacter coli (LAZ84, 1556, ST-828)

Campylobacter coli (LAZ87, 1556, ST-828)
Campylobacter coli (LAZ86, 890, ST-828)
_{ Campylobacter coli (LAZ83, 8834, UA)
Campylobacter coli (LAZ.85, 8834, UA)
Campylobacter coli (LAZ82, 7233, ST-828)
Campylobacter coli (HFJ62, 872, ST-828)
Campylobacter coli (LAJ79, 872, ST-828)
Campylobacter coli (HF195, 829, ST-828)
Campylobacter coli (TLI71, 3753, ST-828)
Campylobacter coli (LAJ90, 3753, ST-828)

Campylobacter coli (LAJ78, 1568, ST-828)
Campylobacter coli (HF]94, 5191, ST-828)

Campylobacter coli (LAE74, 825, ST-828)
Campylobacter coli (LAIT7, 860, ST-828)

Campylobacter coli (CZJ75, 830, ST-828)
Campylobacter coli (CZ)76, 830, ST-828)

Figure 1 Phylogenetic tree composed by means of the seven housekeeping genes of the MLST analysis
T WS BRI AR AR, Bikk ST B, NHTE soRERf; FrRIEERIR 2% IR T 51 25 5+

Note: The datas in brackets show the name of isolates, sequence types and clonal complex, respectively; The ruler length represents a 2%

nucleotide sequence difference.

3 WwitE4e

PAFE RO 5 R T i 25 il 7R A9 40 U
MR Z R, 40 RAPDE® | PFGEMY | ERICEY
AFLPUAE 53 )y v A — 5 B R BR . o
PFGE 43— A N SN /0 R 4™, (A
PRI A | BUAS R i S s AN B )12 P
o7 o T 22057 15 P 510 43 0 ) 123 F PCR 974 15 DNA
WA MR K -4 /R AR R R R, 1Rl LA

e, HHEmAPER . BRI EE S ekt
G2 A S RS T B AW
P25, MLST i PErT URWTER R, ok
R PE IS MLST 7ERCER /320 i i

AWFE ARG 32 Ff ST &Y, Ielisrhc 10 45
ert, SRR 2 AMRFIR TIRERE, 425
iy ST-21 CC., ST-45 CC; ‘Gt x "I7E 5 4
[F R sERERE, 4391 ST-21 CC, ST-45CC. ST-354
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