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5 ZE. [¥%] % Wi (Campylobacter) 25| AR BRM AR EIZRRAZL—, REFEZLTL
FoERmE, FHEEEFMIIRY HFTLEIRAKRFRALRE, SRS AL EEERE KR
B, L8 6] @i m A 4 2 F 280 5 (whole genome sequencing, WGS)2 47 S2 hE A RABT B H
eyt 2y AR E L A R R S AR, [0k ] R R SR8 A A ik &t A5k ) 37 ) 7R (minimal inhibitory
concentration, MIC)# AT &, @i KM F-F & AT KR AN 5, A K E L 7RAT A 5 4038 -F
% ResFinder K38 F o7 H &t 24 2 B, i@ 1T & /) B F 448 & (virulence factor database, VFDB) /i i% 2
AP, A PubMLST #k3% & 447 B #2571 & (sequence type, ST)#=io[% 2 &4k (clonal complex,
CO). IR N2HTHHAMRAVE. Wi, RARBaH R, StARKAEHA, S EMHGE
# 57.69%. WGS AT R I 52 B B # kA 6 KK 16 A 3R AF 1 ff 25 Ik B B L o335 R K i 25 40 X
oryA B B R E fe ks KRN B R AT 2548 % 49 23S TRNA AR T, A S & L RAMEHF L. B-H Bt
Bk . WIRE R (tetO)m 5L E sk, LA I ermB. ermA. fexA. optrA. tetl F= InuC & £ % b i #7
FRATHR A, 2B B HEF 120 F AKX EE, Avmism. ZEESR. RE. #L
BRAAE G FM A LB LT EEL S, /T @ (Campylobacter jejuni)i # & /A H ey 3 &L
F 4 %5 ¥ # (Campylobacter coli); % 41,5 & 7 4 #1 (multilocus sequencing typing, MLST)% & & =
#135] 28 A ST A fo 14 A~ CCs (8.4 4 4 C4utd CCs A= 10 /A 4n CCs, A CC-828 £ [ oK
), " EMZNEARZOEEEHAK, [E2]) TR EESRTHB S ERBAL"E, wHk
AR3#, ENAASIHZ, AEBELSIRCC-828 HE, EHR G S M, AL
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Antimicrobial resistance genes, virulence genes, and genetic
diversity of Campylobacter isolated from chicken and swine
farms in Jiangsu Province

TANG Mengjun, ZHOU Qian, ZHANG Xiaoyan, TANG Xiujun, LU Junxian, CHEN Wei,
GAO Yushi"

Jiangsu Institute of Poultry Science, Yangzhou 225125, Jiangsu, China

Abstract: [Background] Campylobacter spp. are a genus of the main pathogens causing
foodborne diseases. They colonize the caeca of broilers and swine and can contaminate
carcasses after slaughter during the processing, posing a risk of exposure to consumers and a
serious threat to food safety and public health. [Objective] To investigate the antimicrobial
resistance genes, virulence genes, and genetic diversity of 52 Campylobacter strains isolated
from chicken and swine farms in Jiangsu Province by whole genome sequencing (WGS).
[Methods] The agar dilution method was used to determine the minimal inhibitory
concentrations (MICs) of Campylobacter isolates against eight antimicrobial agents. WGS was
performed for the 52 Campylobacter strains. ResFinder of the Center for Genomic
Epidemiology (CGE) was used to analyze the antimicrobial resistance genes. Virulence genes
were identified from the core sequences downloaded from the virulence factor database
(VFDB). Sequence type (ST) was determined in silico from the WGS data and isolates were
assigned into clonal complex (CC) in PubMLST. [Results] Fifty-two Campylobacter strains
were significantly resistant to ciprofloxacin, tetracycline, and nalidixic acid and sensitive to
florfenicol, with the multidrug resistance rate of 57.69%. Sixteen acquired resistance genes
belonging to six major categories were detected among with gyrA mutation associated with
quinolones resistance and 23S rRNA gene mutation associated with macrolides resistance. In
addition to the previously reported resistance genes to aminoglycosides, B-lactams, and
tetracyclines (tetO), several new antimicrobial resistance genes emerging in Campylobacter in
recent years were detected in this study, including ermB, ermA, fexA, optrA, tetL, and InuC. A
total of 120 virulence genes were detected in 52 strains of Campylobacter, among which the
genes involved in adhesion, capsule synthesis, invasion, flagella, and chemotactic proteins had
higher carrying rates. Campylobacter jejuni exhibited higher abundance of virulence genes than
C. coli. MLST assigned 28 STs and 14 CCs (including 4 known CCs and 10 unknown CCs,
among which CC-828 was the main one), indicating high genetic diversity among the isolates.
[Conclusion] The Campylobacter isolated from chicken and swine farms in Jiangsu Province
presented severe multidrug resistance. The resistance and virulence genes were complex,
diverse, and widely distributed in Campylobacter strains. CC-828 was the main clonal complex,

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



1712 (YIS Gk

Microbiol. China

and the Campylobacter strains exhibited high genetic diversity. The results provide basic data
for the monitoring of antimicrobial resistance of animal-derived Campylobacter in China.
Keywords: Campylobacter; whole-genome sequencing; multidrug resistance; antimicrobial

resistance gene; virulence gene
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Table 1 Resistance results of 52 Campylobacter isolates against eight antimicrobial agents
AR5 PAERAH BT RGBT 2R A i e 2 s R A i 2 % ait
Antimicrobial Antibiotic agent Number of resistant strains of Number of resistant strains of Total number of
class Campylobacter coli/Resistant rate Campylobacter jejuni/Resistant rate  resistant strains
(%) (%) (n=52)/Total
LA TR LN resistant rate (%)
Chicken (n=17) Swine (nN=9) Chicken (n=26)
WV WNTD A 15/88.24 4/44.44 23/88.46 42/80.77
Quinolones Ciprofloxacin
ZENERR 10/58.82 4/44.44 19/73.08 33/63.46
Nalidixic acid
A PRKEER 10/58.82 3/33.33 11/42.31 24/46.15
Aminoglycosides Gentamicin
PNEINGIEES (IFaE £ 3 7/41.18 5/55.56 6/23.08 18/34.62
Macrolides Azithromycin
HER 9/52.94 6/66.67 4/15.38 19/36.54
Erythromycin
MU R IIEZ S 12/70.59 4/44.44 19/73.08 35/67.31
Tetracyclines Tetracycline
RS HREE 3/17.65 0/0.00 1/3.85 4/7.69
Amphenicols Florfenicol
AT bREER 11/64.71 1/11.11 12/46.15 24/46.15
Lincosamides Clindamycin
12 o oC. coliof swine FEICRES  DUFRZEE . B-IEME) P 2 AT 25
210} B C. coli of chicken N e e .
I , oCduiorchioken RIS 2 B 2). WA KT 2541K
S 6l S DL tetO i tetl S, tetO i 24 3k [ HF K e i
2 4 e/ . S K T1.15% (37/52), 5 BRES T 4y B RREEHT tetl
2 aby ﬁllﬁ : ﬁl OIH IHIH Oi TZIEI . 52 BRAMBIR TR HE S Fh UMLK
OOH | 2 3 4 5 6 2558, 445 aph(3)-111, aac(6')-aph(2")_1.

Number of antibiotic resistant classes

1 52 HREHESEHRNZEWASH  Hik
PREF RN T 25 B0

Figure 1 Multidrug resistance of 52 Campylobacter
strains. The horizontal axis represents the number of

drug resistance.

22 MHERDHER

i35 ResFinder B4 I Hxt , BRI 24 &
K. 52 BRES AR L BL 16 FhaRAsk i 24 3k K
(AR IS . MRATERDS . RIFNERZE .

aph(2")-1f_2. aadE #il sat4 i 255K . aph(3)-111
M2 BN SRR . PR RAE . BiERmy
FEIG, 27 BRI 2 B . XU e
253 aac(6)-aph(2") 1 S5 KEZE. T
R, ORAER . FDKREMEERE R 25H5C,

18 RSl TRTH5 T DU 25 3 1R o 15 BRES il TR 485 7y
PRARERM 53R aph(2")-1f_2, HiEH RN
28.85%. HERF K253 aadE A 22 HRa5 il i
Rrtho Ko 3 A B-INBERES 25 2, A
blaoxas1. blaoxa.ase Fll blaoxa-1e3, FLH' blaoxa.aso
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Figure 2 Heatmap of the presence of antimicrobial resistance genes amongst 52 Campylobacter isolates.

i R i, HAEr Rk 38.46% (20/52), B-PME
Je i 24 3 LB T 260l 82.69%. ermB 5 KR
PIBRSE AR AT RS T 2505, 8 RS il T 485
i LI 2 56 PN er mA Tiif 25 3 R 5 R IR P iR 2R 2185
RIZAEE, 1 MR It 25 25, IfFH
ZRERRIFI T optrA K R 2536 K . ki
225 3N cat, fexA il optrA, HIEH 051k

28.85%. 5.77%F1 1.92%. 1 KRS fH B 7 AR n] ik
MR 25 559 InuC. 7E 52 AR o3 &bk,

84.62% (44/52) )75 i TR A I 381 1 55 nas s i 28 T
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Table 2 Antibiotic resistance genes of 52 Campylobacter isolates

Btk Z 5 T 245 35 IR 44 R/ 5 1 R A R IR TR AR B T 2 % ST AR

Antimicrobial SRAR Number of positive Campylobacter isolates/Resistant rate (%) i 23

class Genetic AMR WIRGE A R SIS M ASIEES S il R Total
determinant/ C. coli of swine C. coli of chicken C. jejuni of chicken number/Total
Point mutation Resistant rate (%)

R T S gryA T86l 8/88.88 16/94.12 20/76.92 44/84.62

Quinolones

I aac(6')-aph(2") 1  2/22.22 10/58.82 6/23.07 18/34.62

Aminoglycosides  aph(2")-I1f_2 3/33.33 5/29.41 7/26.92 15/28.85
aph(3)-111 4/44 .44 14/82.35 9/34.62 27/51.92
sat4 0/0.00 1/5.88 0/0.00 1/1.92
aadE 7/77.78 9/52.94 6/23.08 22/42.31

7S tetO 7/77.78 9/52.94 21/80.77 37/71.15

Tetracyclines tetL 0/0.00 4/23.53 1/3.85 5/9.62

B- P Bk JHe 215 blaoxa-s1 0/0.00 1/5.77 3/11.54 4/7.69

p-lactams blaoxa-4ge 5/55.56 6/35.29 9/34.62 20/38.46
blaoxa-103 2/22.22 6/35.29 11/42.31 19/36.54

FKIF N R ermB 0/0.00 4/23.53 4/15.38 8/15.38

Macrolides ermA 0/0.00 1/5.88 0/0.00 1/1.92
23S rRNA A2075G  0/0.00 0/0.00 2/7.69 2/3.85

T e st 2% cat 0/0.00 8/47.06 7/26.92 15/28.85

Amphenicols fexA 0/0.00 2/11.76 1/3.85 3/5.77
OoptrA 0/0.00 1/5.88 0/0.00 1/1.92

W] Pt e 2 InuC 1/11.11 0/0.00 0/0.00 1/1.92

Lincosamides

FI 120 Pz S AR SCSE A (8] 3) B ARSCSE R (S A
IV B0 WA R GEAR DL DR (5 ) « MRS TR DG ik
(26 ). BEZEMEIEIRAE(17 By, RZEH X
JIBER (2 By, HEEAHSCHE R (57 Bl . kT
(4 Fhy . AR A FNAN I EETE AR SR (3 A
18 Fh#E f1 3K (cadF, kpsD, kpsT, ciaC, flaD,
flgB, flgs flhA, fliA, fliM, flip, fliS pseF, psel,
cheY, cheW, cheA, cheV)is H K55, H 100%,
FEW LR . AR, 228 MR
Fotatb i A LA . A 15 A R A G
IV U0 R G AR IE R (virB11, virB4, virD4,
VirB8, virB9) . &G BUAH G H (KFiD, cj1426¢,
cj1427¢, cj1432¢, cj1435¢, cjl436¢, cj1437c,
cj1440c, glf, fch¥y A 1 #Rfa i, HA BN

1.92%, 1V B4 RGEAH CEE NAE 1 BRIE VA
Sl Mg R T SRR A G Ik PR AR
R A IR Rt . 5 GBS MG wiaN
1 csti JE PR A XS U5 2 i o5 il o s o,
A 2 MRE R A wiaN Fil cstll 3 /73
23 i i TR 48 Y B O R DR A B R ol 2 T4
B, I B R AS A il o o B kA A B )
R EZE B, H 1 ksl ih m i
7105 FhEE IR, 1 AREERE T 102 B, 2tk
BEH T 101 A, I8 2 KRS A i i 0 B bk
W IR D, AT 62 Bl S ih id
oy EHREET R R ER AR, R
W65 B, IZh 79 P )1,
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Figure 3 Heatmap of the presence of virulence gene in 52 Campylobacter isolates.
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2.4 TERE MLST o4

52 #RZS HE B4 MLST 2» B 4t45 3 28 4~ ST
EI(F 3), CHIFHIE 26 Ff, Hirh ST-860 £,
itk 9.62% (5/52), H¥k A ST-3018 Fil ST-5507,
d Il 7.69% (4/52)., 26 FEAFESN RS T
4 PNEFNTE R A IR(CC-828, CC-21, CC-464,
CC-1150)1 8 MMHTMwER A1k, HiriER
A1k CC-828 iR Z, 57.69% (30/52), Hk

*3 N2HRTSHESERFIEMNMREESHSH

Jy CC-21, A 4 ¥k, CC-1150 F1 CC-464, 434
2 KRR L RR, 2 MR BERAREA E ) ST 7Y, 9 fk
WIRES S i el 8 Ny AIEL, e T
CC-828 Tafeld &k, 17 MAIRSE s th B iR
B 12 AFAIEL, Hod 1 AR RS,

11 AEEFI RN 6 Dy A1k, H
10 ¥R & T CC-828 safEid Gk, Jish 6 bR
7E PubMLST #4f i Hh AR g H U B se b i A A

Table 3 The clonal complex and sequence type of 52 Campylobactersisolates

v bESL AR J¥- 41 7l wmEdmEtE BEgmEME SESBEmE &t
Clonal complex Sequence type C. coli of swine C. coli of chicken C. jejuni of chicken Total
CC-828 854 1 0 0 1
1058U 1 0 0 1
828 1 0 0 1
832 0 1 0 1
872 0 2 1 3
3018 1 0 3 4
860 0 4 1 5
1586 1 0 1 2
1579 1 1 0 2
1055 2 0 0 2
5507 1 1 2 4
1145 0 0 2 2
5511 0 0 1 1
6184 0 1 0 1
CcC-21 760 0 0 3 3
10075 0 0 1 1
CC-464 5268 0 0 1 1
CC-1150 2637 0 0 2 2
New-1 11139 0 1 0 1
New-2 10062 0 2 1 3
New-3 9440 0 1 1 2
New-4 5695 0 1 1 2
New-5 9035 0 1 1 2
New-6 9690 0 0 1 1
New-7 6606 0 0 1 1
New-8 2328 0 0 1 1
Unassigned Novel-1 0 1 0 1
Novel-2 0 0 1 1
Total 9 17 26 52
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26 BRXG IR 25 s il R B R 18 ANEV AT
RURT 1 AN B e A0, XS5 28 i 25 i B 1Y) 7 e
BEKLEIELS S MR+, B CC-828 5
WA RAN, A CC-21. CC-1150. CC-464

BT AN S
3 Wik

5 f P s 4 T AN R T A A LY
W IR 2 —, Al A2 TG e 0 R RK R 2 i
FAGRRLE N, X 6 T A 20 4yl ™ B M o
KBS i ARG B IR, (Bl ., &
NG RGeS B NBE, W A 23R
Jri02l 2R o i R T 254 H 2%
PR A NI v B 0 DA A B AR
b H i B TR 24 R Tl RN R sh e, e
G T TR S o B o 2 S L N S
S IR I IR VD R L 2SR K DUIR R
Mif 25 F 5 8, IR 5 AR E — S, 2
BRI T 24 7K 1 BRI TSRS TR T A i 22 5%, FEAR A
58 P IR 45 A i TR 22 T 24 KPR T R A
TR ) —Fe TR 0 XS U 45 i 25 o B 22 E T 247K
Vo TR IR A R, AT S 50 45
Al DL RS U5 25 i 25 i B ) T 24 B G B i
H, %GRS 2B REP 5,

5 i B T 24 ML 32 e A R AR R Y
Yo o 1A 2 AR SR 25 3 RUKSE R 5 i . A
FF 5T H 52 RS il A A ek WGS L 1Y 16 Al
ZHILIN AN 2 P RAS, 46 MR & A 3 Fl
3 FPLA_E i 2 SR s A R SRR o 4
FEIZH D %t 38 MR TFRIE 20 ME B0
R P T 25 L AT T A b, SRR 7 2%
23 FhARASPET 25 3L RN 2 b i 248 s F /Mg 2581
XK A RN T 53 AR AR 23 1 25 i B A 8 AR & TR
25 J 25 PR TS 24 35 PR AT A B 5 25 18 i 24 3k

o ANBIFE Fh RAGE T 24 5 DR 45 SRR 3 1Y 2>
FEIE B- NS 25 5 A blaoxa S H AR {4 Fif
Kb, UK 3 A AR 1 (blaoxas: -
blaoxa-ase Fil blaoxa-193), 1 LA 3Tk A 43 5146
T 8 FhBOF 9 FhAR ALY,

ARUTEHA 44 BRI H gryA BER kA=
T T86I RAZ, ZILRET A Hh X FR N T
FNZRE R 1 = K Pt 25021, 53— A& 23S rRNA
L VXY A2075G RS, TRIEAR RS I TR NS
KIFERA 2591 KT 24 1 3 20 AL,
AT A 2 MRS i 2 il A T IR R
AR, FFHIX 2 MRTR X LT 55 R I A R K B
M2, erm JERZMIA TRNA H LA 1) g 5 Ik
T I a0 N 2 N < BN NI e
(lincosamides) Fl 5 FH 4] 2 25 (streptogramins)Hit
AR 250, EABE T R I 8 MR 1A 4
i ermB Fl 1 MR M A4 ermA JEIA, XS R
BRI 2y, x4 R FRHEARV S
TR0 R FR PN IR 2 TS 245 3 2502 F ermB i 24 2 A
RIAATEE . HEH ermA i 25 3L 4] A% B8 Rk (] s iR
HEAT optrAJEIN, I RIS L A B R
MuEMERENAERNZEMZ . optrA

(oxazolidinone phenicol transferable resistance,

optrA) S [KJE T ABC %51, Al S BEGEE
ST s e ] 21 47 R 26 1) 22 B S 25 1°°) L 25 0¢)
T URALENS P52 i & L ermA-like i 245 3L 4]
JEHY optrA i 2y IR L R A — AR . 7E
ASAIF G H ARG ) 573 A — Rl SR JE 25 i 2
JEIN fexA, HEAFZ K 5.77% (3/52), Tang %057
B WA 53 B 1 8 IR 25 W 25 i B v fexA 1)
HEAT ok 9% (9/100), Huang 25PSHf 18 78 [H
HE IR b DX A3 25 AN ] SR 52 1 T fexA 45
H2.54% (69/2721), Horr xRS il A A R
K 3.57% (57/1595). VUK 253E K T2 L) tetO
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Fltetl S, tetO myifid 735 IME R B SE 4E —
FH ) Yao PG RIE tetl 5 fexA LA
LR F YRS N A L H S |, MLST M
H AR % Al 50 UE 52 AT & A= s BE T BRUK P £
B, AR PRI 3 bR I R BT tetl
5 fexA it 25 B, (HHUE & R ACPAE R A FF
PE— B0 UE . AMRE 1| RSP IEEB T
InuC JE R, 123 PR Gt A6 T M R Tk e S e 71 24
Yy BT AR , Li UG IESS InuC Al Ay iy
RO AR AT BRI BRI 2 W 2, JF BT R
i P & AR KA

AWETEH 52 MRS (B0 4S9 BRAE IS
BT . 17 MRS IRSE S e A 26 ARG 6 4
fr 25 i P AL G e 2 120 FhEE AR SCIEN, HR
[Fi) 25y B e o ) R DR A3 A 1 DL A A AR TR] 4
A5 1 1 A BV LA 62-105 Ff Xiao 214!
AT v R IX XS 37 53 B 1) 17 MRS IR S s 2
TR R 13 0k 2 M i A O 3 126 A EE 1A
KEEH ., FRIEFEPINRE 20 ME R
38 MRE R RS i A Al R AL R B 7 25 133 4
B FEARG IR KIS I i R B )
SRR 2 A SmE, 5T
HRIEU— 3 2 e PR AL I & B i 4
WHRZWE R, (AHEESREER
FENMBIREGR, BRI, A
73 3 DR AEAE 2 5 | kR 25 i R S0 1 1 7 IR K]
T, BIEAS Y Z A0 8 ) 3L R R AT o

5 T A BOR LT R S i AR, HE
I 5% I S22 i BT 5 | A RN sl s 5 AN R 1
B, EgE . 1228, MEBIESI A8 E . TV Al
ST ARSE . LOS. CPS W& ik 555 S
TH K, ZFE TR0 R R
YER . EARDER T, 525 OG0 2 77 3 K
(porA, jlpA). LPS & WiAH % K (kfiD, kpsE,

hddC, cysC, cjl1416c, cj1426c¢, cj1427c, cj1432c,
j1435c, ¢j1436¢, ¢j1437c, ¢j1440c, gif, fcl). LOS

4 WM 5% 25 K (nueAl, cstlll, wlaN, cj1136,
htrB). #iEAH S HE M (flgA, fliH, motB) . 41 ifi#
PEIL A (cdtA, cdtB, cdtC)45 H e XS JE 45 ig 25 i
HH R, Xiao ZEUIXT 13 HRXGUR 2 7S il 1
F 17 BRAG IR SS I 25 M o 4 B R A e e B, %6
FFEAF S JE DR (por A, jIpA) LA Kz 4 it 2514 35 [H] (colt A,
cdtB, cdtC) H7EXG 5 25 i 25 Hh i v, SAFsT 4
JR—%{ . Panzenhagen S5 % 1L CPS A WA ¢ 3k
[A(cj1421c, cj1422c, cjl426c, cj1432¢c, cj1434c,
¢j1435c, ¢j1436¢, ¢j1437c, ¢j1438c, cj1440c, glf,
kfi D)TE 25 1 25 1 B 485 77 238 30 o i (1R o A B 5%
Hh R LAY CPS A {3 [H (kfiD, kpsE, hddC, cysC,
cjl4l6c, cjl426c, cjla27c, cjl432c, cjla35c,
cj1436¢, cj1437c, cj1440c, gif, fch)ifEa 4%, K
WA R 1 MR bR . FR R
cst-11TT 0 wiaNP4 5 8 bk B R 25 G AE 19 & A2 AH
K, TEARSLE MR 0 LB 2 vRas s i
5 cst-111 A 3 BRzs s i a4 wlaN 2 77 5
R, HEH R0 3.85%F1 5.77%, SAWFSE
HTBATE 2020 4 SCHRAGE 1 est-111 Al wlaN 7E&R &
P55 AT P 4T R A 24100 Panzenhagen 4%
fiRIE cst-11 7E 7Y X 53 25 0k 3t 3 1%, {1
H 4.79%. wiaN TEA [F] A 5 i o FL A T %
FETEZE R, wWlaN TE HAS | B /R Z A M 2
PR AT SRR, E AR [ A — ST Y
P IR SRS M s bkh wlaN 9 3
TP88m, 41310 100%H1 78.6%*,
ABFFENT 52 R & I8 M A 4T MLST 47
Br, 15287 28 F ST &I, REZHHE, CC-828 4
A REL AR, FEXG IR ARG IR th i h A
WiAT. CC-828 FLlER Gk Nyt YL iz i
T SO REO A AR M id o Bkt )12
AT, SRRV SEDO U b i XA R 25 1 5 iy
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DL CC-828 FulE L AN 3 AEA W 5T h v b
ZAR CC-21, CC-464 Fl CC-1150 AT 7EG
2 B &I, Zhang SFPHIE CC-464 7F
UG XS5 5 25 i TR R 24 R B, T CC-21
ARG PR AN il B AT, kAR O
RS i R & B —HRk CC-1150 sepe i Ak,
ULéﬁ%%%X%%}?ﬁ%ﬁEﬁﬂﬁj\ﬁ%ﬁEﬁﬂﬁ
T A v RERUARRL, 10 BH XS U5 25 I 25 i 1 5
INEE ST P S Rl N0 Y | ELP)
R U523 i s i B 1) sh AR W

4 H

AT I 2o 4 BRI 3 X VLR T
BRI B0 52 RS A S T T T, e
PRXTIRN VDR . DUBR R FNZRBERR I 25 B {2, i
NG I, WA TS th & oA T 0y
it 245 3£ X (ermB, ermA, fexA, optrA, tetL, InuC),
My 259 "R, B I 5L A0 A )iz o AR S
SRR VL5 b DX 2 B 5 o R A A T S AT R
T A B

REFERENCES

[1] EFSA (European Food Safety Authority) and ECDC
(European Centre for Disease Prevention and Control),
2015. The European Union summary report on trends
and sources of zoonoses, zoonotic agents and
food-borne outbreaks in 2014[J]. EFSA Journal, 2014,
12(2): 3547.

[2] MAN SM. The clinical importance of emerging
Campylobacter species[J]. Nature Reviews
Gastroenterology & Hepatology, 2011, 8(12): 669-685.

[3] SIFRE E, SALHA BA, DUCOURNAU A, FLOCH P,
CHARDON H, MEGRAUD F, LEHOURS P. EUCAST
recommendations for antimicrobial susceptibility
testing applied to the three main Campylobacter species
isolated in humans[J]. Journal of Microbiological
Methods, 2015, 119: 206-213.

[4] DAIL, SAHIN O, GROVER M, ZHANG QJ. New and
alternative strategies for the prevention, control, and
treatment of antibiotic-resistant Campylobacter[J].
Translational Research, 2020, 223: 76-88.

[5] DUYJ, WANG CQ, YE YL, LIU Y, WANG AM, L1Y,
ZHOU XY, PAN HJ, ZHANG JM, XU XB. Molecular
identification of multidrug-resistant Campylobacter
species from diarrheal patients and poultry meat in

Shanghai, China[J]. Frontiers in Microbiology, 2018, 9:
1642.

[6] KAAKOUSH NO, CASTANO-RODRIGUEZ N,
MITCHELL HM, MAN SM. Global epidemiology of
Campylobacter infection[J]. Clinical Microbiology
Reviews, 2015, 28(3): 687-720.

[7] TACCONELLI E, CARRARA E, SAVOLDI A,
HARBARTH S, MENDELSON M, MONNET DL,
PULCINI C, KAHLMETER G, KLUYTMANS J,
CARMELI Y, OUELLETTE M, OUTTERSON K,
PATEL J, CAVALERI M, COX EM, HOUCHENS CR,
LINDSAY GRAYSON M, HANSEN P, SINGH N,
THEURETZBACHER U, et al. Discovery, research,
and development of new antibiotics: the WHO priority
list of antibiotic-resistant bacteria and tuberculosis[J].
The Lancet Infectious Diseases, 2018, 18(3): 318-327.

[8] BUNDURU\U0219 IA, BALTA I, UO0218TEF L,
AHMADI M, PE\W021B 1, McCLEERY D,
CORCIONIVOSCHI N. Overview of virulence and
antibiotic resistance in Campylobacter spp. livestock
isolates[J]. Antibiotics, 2023, 12(2): 402.

[9] KEMPER L, HENSEL A. Campylobacter jejuni:
targeting host cells, adhesion, invasion, and survival[J].
Applied Microbiology and Biotechnology, 2023, 107(9):
2725-2754.

[10] KARLYSHEV AV, CHAMPION OL, CHURCHER C,
BRISSON JR, JARRELL HC, GILBERT M, BROCHU
D, ST MICHAEL F, LI JJ, WAKARCHUK WW,
GOODHEAD I, SANDERS M, STEVENS K, WHITE
B, PARKHILL J, WREN BW, SZYMANSKI CM.
Analysis of Campylobacter jejuni capsular loci reveals
multiple mechanisms for the generation of structural
diversity and the ability to form complex heptoses[J].
Molecular Microbiology, 2005, 55(1): 90-103.

[11] RICHARDS VP, LEFEBURE T, PAVINSKI BITAR
PD, STANHOPE MIJ. Comparative characterization of
the virulence gene clusters (lipooligosaccharide [LOS]
and capsular polysaccharide [CPS]) for Campylobacter
coli, Campylobacter jejuni subsp. jejuni and related
Campylobacter species[J]. Infection, Genetics and
Evolution, 2013, 14: 200-213.

[12]BROWN E, DESSAI U, McGARRY S, GERNER-
SMIDT P. Use of whole-genome sequencing for food
safety and public health in the United States[J].
Foodborne Pathogens and Disease, 2019, 16(7):
441-450.

[I3]LLARENA AK, TABOADA E, ROSSI M.
Whole-genome sequencing in epidemiology of
Campylobacter jejuni infections[J]. Journal of Clinical
Microbiology, 2017, 55(5): 1269-1275.

[14] FACCIOLA A, RISO R, AVVENTUROSO E,
VISALLI G, DELIA SA, LAGANA P. Campylobacter:
from microbiology to prevention[J]. Journal of
Preventive Medicine and Hygiene, 2017, 58(2):
E79-E92.

[15] MEUNIER M, GUYARD-NICODEME M, DORY D,
CHEMALY M. Control strategies against
Campylobacter at the poultry production level:
biosecurity measures, feed additives and vaccination[J].
Journal of Applied Microbiology, 2016, 120(5):
1139-1173.

[16] STELLA S, SONCINI G, ZIINO G, PANEBIANCO A,
PEDONESE F, NUVOLONI R, Di GIANNATALE E,

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



1722 WA

COLAVITA G, ALBERGHINI L, GIACCONE V.
Prevalence and quantification of thermophilic
Campylobacter spp. in Italian retail poultry meat:
analysis of influencing factors[J]. Food Microbiology,
2017, 62: 232-238.

[17] Di DONATO G, MAROTTA F, NUVOLONI R, ZILLI
K, NERI D, Di SABATINO D, CALISTRI P, Di
GIANNATALE E. Prevalence, population diversity and
antimicrobial resistance of Campylobacter coli isolated
in Italian swine at slaughterhouse[J]. Microorganisms,
2020, 8(2): 222.

[18] RIEDEL C, FORSTNER KU, PUNING C, ALTER T,
SHARMA CM, GOLZ G. Differences in the
transcriptomic response of Campylobacter coli and
Campylobacter lari to heat stress[J]. Frontiers in
Microbiology, 2020, 11: 523.

[19]NISAR M, AHMAD MUD, MUSHTAQ MH,
SHEHZAD W, HUSSAIN A, NASAR M, NAGARAJA
KV, GOYAL SM. Occurrence of Campylobacter in
retail meat in Lahore, Pakistan[J]. Acta Tropica, 2018,
185: 42-45.

[20] LUANGTONGKUM T, JEON B, HAN J, PLUMMER
P, LOGUE CM, ZHANG QJ. Antibiotic resistance in
Campylobacter: emergence,  transmission  and
persistence[J]. Future Microbiology, 2009, 4(2): 189-200.

[21] WIECZOREK K, OSEK J. Antimicrobial resistance
mechanisms among  Campylobacter[J]. BioMed
Research International, 2013, 2013: 340605.

[22] DRAME O, LECLAIR D, JANE PARMLEY E,
DECKERT A, OUATTARA B, DAIGNAULT D,
RAVEL A. Antimicrobial resistance of Campylobacter
in broiler chicken along the food chain in Canada[J].
Foodborne Pathogens and Disease, 2020, 17(8):
512-520.

[23] CONESA A, GAROFOLO G, Di PASQUALE A,
CAMMA C. Monitoring AMR in Campylobacter jejuni
from Italy in the last 10 years (2011-2021):
microbiological and WGS data risk assessment[J].
EFSA Journal, 2022, 20(Suppl 1): €200406.

[24] RAEISI M, KHOSHBAKHT R, GHAEMI EA,
BAYANI M, HASHEMI M, SEYEDGHASEMI NS,
SHIRZAD-ASKI H. Antimicrobial resistance and
virulence-associated genes of Campylobacter spp.
isolated from raw milk, fish, poultry, and red meat[J].
Microbial Drug Resistance, 2017, 23(7): 925-933.

[25] GIACOMELLI M, SALATA C, MARTINI M,
MONTESISSA C, PICCIRILLO A. Antimicrobial
resistance of Campylobacter jejuni and Campylobacter
coli from poultry in Italy[J]. Microbial Drug Resistance,
2014, 20(2): 181-188.

[26] ZHANG LY, LI Y, SHAO YQ, HU YQ, LOU HH,
CHEN XN, WU YJ, MEI LL, ZHOU B, ZHANG XB,
YAO WW, FANG L, ZHANG YJ. Molecular
characterization and antibiotic resistant profiles of
Campylobacter species isolated from poultry and
diarrheal patients in southeastern China 2017-2019[J].
Frontiers in Microbiology, 2020, 11: 1244.

[27]QUINO W, CARO-CASTRO J, HURTADO V,
FLORES-LEON D, GONZALEZ-ESCALONA N,
GAVILAN RG. Genomic analysis and antimicrobial
resistance of Campylobacter jejuni and Campylobacter
coli in Peru[J]. Frontiers in Microbiology, 2022, 12:
802404.

S Microbiol. China
[28] IOVINE NM. Resistance mechanisms in
Campylobacter jejuni[J]. Virulence, 2013, 4(3):

230-240.

[29] AKSOMAITIENE J, NOVOSLAVSKIJ A,
KUDIRKIENE E, GABINAITIENE A,
MALAKAUSKAS M. Whole genome sequence-based
prediction of resistance determinants in high-level
multidrug-resistant Campylobacter jejuni isolates in
Lithuania[J]. Microorganisms, 2020, 9(1): 66.

[30] £, HBE, M, 27K, RIE, ERY,

Hodn, BB, ARREE. 2020 4R 3R [E 20 N4 65 8 IR IR
25 TR A 24 M R B DR ZH R AE S A (D). TR AR S R
24, 2023, 57(12): 2086-2094.
WANG CW, BAI Y, LI ST, PENG ZX, YANG DJ,
DONG YP, XIAO J, WANG W, LI FQ. Antimicrobial
resistance  and  genomic  characterization  of
Campylobacter isolates recovered from retailed poultry
meat samples in 20 provinces of China in 2020[J].
Chinese Journal of Preventive Medicine, 2023, 57(12):
2086-2094 (in Chinese).

[31] /e, SKEIE, 1pade, 4830 J5 T2 i 2 i

TR 25 15 23 5 R AR 2 A (0], o OB 3 i 24 4l
2024, 40(2): 116-122.
WANG XL, ZHANG MH, TANG QY, ZOU WY.
Analysis of drug resistance and molecular
characteristics of Campylobacter jejuni in Suzhou
City[J]. Chinese Journal of Zoonoses, 2024, 40(2):
116-122 (in Chinese).

[32] WANG LP, ZHANG YS, ZHANG YH, YAOIIE, LI
YX. Mutant ~ prevention concentrations of
fluoroquinolones against Campylobacter jejuni isolated
from chicken[J]. Veterinary Microbiology, 2010,
144(3/4): 409-414.

[33] GIBREEL A, TAYLOR DE. Macrolide resistance in
Campylobacter jejuni and Campylobacter coli[J]. The
Journal of Antimicrobial Chemotherapy, 2006, 58(2):
243-255.

[34] LECLERCQ R. Mechanisms of resistance to
macrolides and lincosamides: nature of the resistance
elements and their clinical implications[J]. Clinical
Infectious Diseases, 2002, 34(4): 482-492.

[35] WANG Y, LV Y, CAI JC, SCHWARZ S, CUI LQ, HU
ZD, ZHANG R, L1 J, ZHAO Q, HE T, WANG DC,
WANG Z, SHEN YB, L1Y, FEBLER AT, WU CM, YU
H, DENG XM, XIA X, SHEN JZ. A novel gene, OptrA,
that confers transferable resistance to oxazolidinones
and phenicols and its presence in Enterococcus faecalis
and Enterococcus faecium of human and animal
origin[J]. The Journal of Antimicrobial Chemotherapy,
2015, 70(8): 2182-2190.

[36] LIU DJ, YANG DW, LIU X, LI X, FEBLER AT, SHEN
ZQ, SHEN JZ, SCHWARZ S, WANG Y. Detection of
the enterococcal oxazolidinone/phenicol resistance
gene OptrA in Campylobacter coli[J]. Veterinary
Microbiology, 2020, 246: 108731.

[37] TANG B, TANG YZ, ZHANG L, LIU X, CHANG J,
XIA XD, YANG H, SHEN ZQ. Emergence of fexA in
mediating resistance to florfenicols in Campylobacter[J].
Antimicrobial Agents and Chemotherapy, 2020, 64(7):
¢00260-20.

[38] HUANG PY, CHEN C, ZANG XQ, JIANG QY, LV YL,
LV HY, QIN YY, JIAO XN, HUANG JL. The fexA
gene in Campylobacter: whether the spread has

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



JEEHE S| TLIR A M X R S U G 2 Bk L B )k PR A 2 R BT 1723

occurred among various hosts in Eastern China[J].
Journal of Global Antimicrobial Resistance, 2024, 36:
293-300.

[39] YAO H, JIAO D, ZHAO WB, LI AJ, LI RC, DU XD.
Emergence of a novel tet(L) variant in Campylobacter
spp. of chicken origin in China[J]. Antimicrobial
Agents and Chemotherapy, 2020, 65(1): ¢01622-20.

[40] LT WJ, JIAO D, KANG J, YU RH, ZHAO WB, XU CY,
LI RC, DU XD, YAO H. Emergence of Inu(C) variant
conferring lincomycin resistance in Campylobacter coli
of chicken origin[J]. International Journal of Food
Microbiology, 2023, 388: 110098.

[41] XTIAO J, CHENG YL, ZHANG WT, LU Q, GUO YQ,
HU Q, WEN GY, SHAO HB, LUO QP, ZHANG TF.
Genetic characteristics, antimicrobial susceptibility,
and virulence genes distribution of Campylobacter
isolated from local dual-purpose chickens in Central
China[J]. Frontiers in Cellular and Infection
Microbiology, 2023, 13: 1236777.

[42] BRAVO V, KATZ A, PORTE L, WEITZEL T,
VARELA C, GONZALEZ-ESCALONA N, BLONDEL
CJ. Genomic analysis of the diversity, antimicrobial
resistance and virulence potential of clinical
Campylobacter jejuni and Campylobacter coli strains
from Chile[J]. PLoS Neglected Tropical Diseases, 2021,
15(2): ¢0009207.

[43] HULL DM, HARREL E, HARDEN L, THAKUR S.
Detection of resistance and virulence plasmids in
Campylobacter coli and Campylobacter jejuni isolated
from North Carolina food animal production,
2018-2019[J]. Food Microbiology, 2023, 116: 104348.

[44] PANZENHAGEN P, PORTES AB, dos SANTOS AMP,
DUQUE SDS, CONTE JUNIOR CA. The distribution
of Campylobacter jejuni virulence genes in genomes
worldwide derived from the NCBI pathogen detection
database[J]. Genes, 2021, 12(10): 1538.

[45] PARKER CT, HORN ST, GILBERT M, MILLER WG,
WOODWARD DL, MANDRELL RE. Comparison of
Campylobacter jejuni lipooligosaccharide biosynthesis
loci from a variety of sources[J]. Journal of Clinical

Microbiology, 2005, 43(6): 2771-2781.

[46] AR, FfE, skohae, sk, BEBEH, iR, H

Az, RAE, R VLR AR b DX Y5 R YA A
RS 24 P 3 A 5 5 g R DR ARG I (0], 8 Ao s 2 3
2020, 51(9): 2284-2292.
TANG MJ, ZHOU Q, ZHANG XY, ZHANG J, TANG
XJ, LU JX, ZHOU 8, PU JH, GAO YS. Antimicrobial
resistance and virulence genes of Campylobacter spp.
isolated from chicken and swine farms in Jiangsu
Province[J]. Acta Veterinaria et Zootechnica Sinica,
2020, 51(9): 2284-2292 (in Chinese).

[471 KOOLMAN L, WHYTE P, BURGESS C, BOLTON D.
Distribution of virulence-associated genes in a selection
of Campylobacter isolates[J]. Foodborne Pathogens
and Disease, 2015, 12(5): 424-432.

[48] SIERRA-ARGUELLO YM, PERDONCINI G,
RODRIGUES LB, RUSCHEL dos SANTOS L,
APELLANIS BORGES K, QUEDI FURIAN T, PIPPI
SALLE CT, de SOUZA MORAES HL, PEREIRA
GOMES MJ, PINHEIRO DO NASCIMENTO V.
Identification of pathogenic genes in Campylobacter
jejuni isolated from broiler carcasses and broiler
slaughterhouses[J]. Scientific Reports, 2021, 11(1):
4588.

[49] KIM JS, LEE MY, KIM SJ, JEON SE, CHA I, HONG
S, CHUNG GT, HUH MJ, KANG YH, YOO CK, KIM
J. High-level ciprofloxacin-resistant Campylobacter
jejuni isolates circulating in humans and animals in
incheon, republic of Korea[J]. Zoonoses and Public
Health, 2016, 63(7): 545-554.

[50] sV, whpr, #BE, Bk, WA, MK, T5, i

M. A 5 R ZH 5 3 1 b T b XN TR 45 i A5 i R A
DR R A 25 PE 0], op RN 3R AR 27 4l 2023,
39(7): 682-687, 694.
ZHANG DT, ZHANG X, HUANG Y, LU B, TIAN Y,
LIN CY, WANG Y, QU M. Analysis of genomic
characteristics and antimicrobial resistance of
Campylobacter coli from humans in Beijing through
whole genome sequencing[J]. Chinese Journal of
Zoonoses, 2023, 39(7): 682-687, 694 (in Chinese).

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




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 841.890]
>> setpagedevice


