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Drug resistant and multilocus sequence typing of Campylobacter
coli from pig source in Jiangsu province
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Abstract: [Background] Campylobacter is one of the most common zoonotic pathogens and is a leading
cause of human gastroenteritis through food chain. [Objective] To study the phenotypic resistance and
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molecular type of Campylobacter isolated from pig source in ten intensive pig farms of Jiangsu province.
[Methods] The minimal inhibitory concentrations (MICs) were determined by agar dilution method and
the resistance genes were detected by polymerase chain reaction (PCR). Seven Campylobacter
housekeeping genes including aspA, gind, gltA, glyA, pgm, tkt and uncA were amplified and sequenced,
then the sequences of genes were analysed through multilocus sequence typing (MLST). [Results] A total
of 22 isolates were identified from 100 samples (22%), the detection of Campylobacter was independent of
breeding scale and age (P>0.05). 81.82% of the isolates were resistant to three or more than three drugs,
resistance rates to ten drugs were under different degrees, gentamicin (36.36%), streptomycin (50%),
clindamycin (27.27%), chloramphenicol (13.64%), tetracycline (40.91%), ciprofloxacin (18.18%),
nalidixic acid (63.63%), telithromycin (59.09%), erythromycin (100%), azithromycin (81.82%). The
resistance-genes detection rates to cfr, adE-Sat4-aphA, ermB and Tet(O) were 4.5%, 59.1%, 9.1% and
100%, MLST results showed that 11 sequence types were found and CC-828 was the prevalent clonal
complex (100%), Evolutionary tree results showed that all strains were belonged to two groups, which had
two branches and nine branches, respectively. X2 test and Logistic regression analysis showed that three
sequence types (STs) were associated with their corresponding antimicrobial agents. [Conclusion] The
high resistance to macrolides antibiotics and the high detection of Tet(O) were found in Campylobacter
coli from swine feces, and C. coli population showed diverse genetic nature.

Keywords: Campylobacter coli, Drug resistance, Resistance gene, Multilocus sequence typing (MLST),
Dependency analysis
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BEYRE, 0.1 g FEERERINAZR] 1.5 mL #ERERSE
IR PBS)M BRI T & 6 FhiPiAd Rk
CCDA HiFedk., /M EHRGE—%i'5h: 2018k i+
FIAG I T HA AWK TS o BT RS IS i
ATCC 33560 ARSI /A7
1.2 EERFIFINEE

6 MPTAERCLIEIRI . ZHEE B, Ptk
TRB. ORI AR S R AT ) Y
PEPEME CCDA 352k, AHME 3G FR 5 BHI
B gidk, Oxoid A7) ; SpeedSTAR™ HS DNA
Polymerase #1 DL2000 DNA Marker, FAY) T2

x1 BEREHER

Table 1 The information of pig farms

(KIEVEBR A ] AR SERIZH DNA 4R EGAG 6,
RIAEYRHEAEOARA R, AN, KE
MHEEAINER) s PCR X, Eppendorf 24H]; H
WAL, RS —EFRHA R A w5 BER LA
45, Gbox HEARAH],
1.3 MLST ERERES4)

K Dingle %, w7 MEFRIEN
(aspA. gind. gltA. glyA. pgm. tht Fl uncA), 5l
Yy 7 5 = B MLST %4 4 J& (http:/pubmlst.org/
campylobacter), W& 2 Frn. 519750 HE TA
Yy AR e A PR )6

YT HE FRAE RS

No. of farm Age Breed amount Medication administration record

TRAE . PISCPUAR, CWEHIME, BERR . WREE | Sl WD, RRER. FAENE R

Antondine, Amoxicillin, Mequindox, Streptomycin, Florfenicol, Radix bupleuri, Astragalus polysacharin,

LR BUSPUAR, SRR, BERER . BORIEH | SEH . SN, PORER . WAV E N

Antondine, Amoxicillin, Mequindox, Streptomycin, Florfenicol, Radix bupleuri, Astragalus polysacharin,

THAE . PTSEPUM . OB, HER R . FIRER . WER. IOk RRER . WA

Antondine, Amoxicillin, Mequindox, Streptomycin, Kanamycin, Penicillin, Dexamethasone, Gentamicin,

THAE . CBEHME, STr R IEHMR . AR EMEE . PSS PUbk . ARATRER | AR . SEW

Antondine, Mequindox, Compound aminopyrine, Trimethoprim, Amoxicillin, Lincomycin,

Streptomycin, Amoxicillin, Penicillin, Radix bupleuri, Gentamicin, Lincomycin, Dexamethasone

Dexamethasone, Penicillin, Antondine, Mequindox, Radix bupleuri, Houttuynia cordata, Astragalus

14 145 400 LK . FiIAFiAk Doxycycline, Capacillin
15 110 460
Gentamicin, Trimethoprim
16 83 1100
Gentamicin, Trimethoprim
17 140 1100 LIE . BARE . RKER . WENEAEIE, HER
Antondine, Florfenicol, Gentamicin, Trimethoprim, Streptomycin
18 125 850
Trimethoprim
19 138 430 EOTAMBEESIR . VD, S, HER
Compound buta phosphorus injection, VD», Radix bupleuri, Penicillin
20 95 550
FNG S
Dexamethasone, Radix bupleuri, Gentamicin
22 70 308 HEEER . PISCPUAR, WER. S0 RRER . MATER . IO
23 95 800 WFORNS . FHR . R, CBEFME ., Sab], i w2
polysacharin
24 100 1300 LR  PUSCTOAR . e F RO E AN . e R . ke

Antondine, Amoxicillin, Sulfamethoxidiazine sodium, Streptomycin, Cefoxifuri

T HZHCRAUON IR B B RATIE 2y, A 5 ITRAE b B

Note: The medication administration record is only referred from the veterinary kept in veterinary medicine room but may not be directly

related to the sample taken.
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*2 HFBHTHME MLST Fff AR E 83 R=IREBEX )
Table 2 Amplification primers of C. coli for MLST and resistant gene and gene length

LR A PR 519751 PN 1B Z:75 SR
Gene name Primers sequence (5'—3") Size (bp) Annealing temperature (°C) References
aspA F: CAACTTCAAGATGCAGTACC 899 53 MLST
R:ATCTGCTAAAGTATGCATTGC B
glnd F: TTCATGGATGGCAACCTATTG 1262 MLST
R:GCTTTGGCATAAAAGTTGCAG Database
glt4 F: GATGTAGTGCATCTTTTACTC 1012
R:AAGCGCTCCAATACCTGCTG
glyA F: TCAAGGCGTTTATGCTGCAC 816
R:CCATCACTTACAAGCTTATAC
pgm F: TTATAAGGTAGCTCCGACTG 1150
R:GTTCCGAATAGCGAAATAACAC
tkt F: AGGCTTGTGTTTTCAGGCGG 1102
R:TGACTTCCTTCAAGCTCTCC
uncA F: AAGCACAGTGGCTCAAGTTG 1120
R:CTACTTGCCTCATCCAATCAC
cfr F: GGTGAAACTGTTGTGGAGAT 722 55 [8]
R:AGTTTCCGTAACTGTCGTTT
adE-Sat4-aphA F: GGAGAAACTTTTGTCCACCTACC 1538 55 [9]
R:AATGTCATACCACTTGTCCGC
ermB F: TGAAAAAGTACTCAACCAAAT 692 55 [10]
R:TCCTCCCGTTAAATAATAGAT
Tet(4) F: GTGAAACCCAACATACCCC 888 56 [11]
R:GAAGGCAAGCAGGATGTAG
Tet(B) F: CCTTATCATGCCAGTCTTGC 774 56
R:ACTGCCGTTTTTTCGCC
Tet(0) F: AACTTAGGCATTCTGGCTCAC 515 55 [12]

R:TCCCACTGTTCCATATCGTCA

Vi SRR RS 1.
Note: Amplification primers are also the sequencing primers.

2 JiE

21 WHESEAUKRETE

B 100 pL PBS i B RS AE 5 B 54 6 Flvbt
AR EREE CCDA B3 3758 I, LW LRSS
B8 TOERE, FEARGA, 42 °C AR
36 h JEHRIREEMI VA Ot 7. A SRR, 150K
THRER V)R T RHME L M AR, T 42 °C i
ARESE 36 h, EHE 2 K, HEMSFR -4k
W%

IKFEEASE DNA, A TTIEN A 200 pL JCHH
EBE T K, RAEJK 100 °C K 10 min,
12 000 r/min B> 3 min, B E#E/E R DNA Bt
il KA =HE PCR ik e ihid, PCR ¥
fJ 16S rRNA FE[H | mapd . ceuE F B K/N435
A 857, 589 Fl1 462 bp. WS 435K «

16S rRNA JE[H: F: 5-ATCTAATGGCTTAA
CCATTAAAC-3'; R: 5-GGACGGTAACTAGTT
TAGTATT-3',

mapA: F: 5'-CTATTTTATTTTTGAGTGCTT
GTG-3"; R: 5-GCTTTATTTGCCATTTGTTTTA
TTA-3',

ceuE: F: 5-AATTGAAAAATTGCTCCAACT
ATG-3'; R : 5-TGATTTTATTATTTGTAGCAG
CG-3',

PCR WK & (25 uL): SpeedSTAR™ HS
DNA Polymerase 12.5 puL, . T sl 9
(10 umol/L)4% 1 uL, #ift DNA 1 pL, ddH,O #b
F. PCR W 45F: 95 °C 1 min; 95 °C 30 s,
55 °C 30 s, 72 °C 1 min, 3L 35 PMEFR; 72 °C
10 min, PCR P=#)% 1%BU IS MiEE e H 7k e A%
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2 PCR %€ I I RARICEE T3 A 20% Hh Y BHI
Bigpdkr, bRidicsgk, EF-80 °C B URIALTE .
2.2 R

BIRAET-80 °C ML IS ih B F 2 Fh R Bk E
T TR IR TP CCDA B 973, 42 °C s
AR 36 h RN T 5% AME LM SF#, 42 °C
Tt A% 36 h JE HET T2 B0 . ARAESRE I
25 DL A AL TAE A5, 50 T 25l 7 )
6 25 10 FhbiAE R 254, AR 2 T IS (K
B R MEEER) . WATEERE S CGORER) . MERk
FKEFER), WHRELRUARR)., B2 RN
WRMZBEER)MKIANER(BHER . L4HR
TR BT 25 2R ) o 24 ciataen (o Y Ao ot e 25 oty s 24
2y fR A, S5 AR A ¥R B (minimum - inhibitory
concentration, MICY{E & 24 h J57EF-He I 58 4#iil
AR R I AR 2 R B, AR I DR 0 S 56 = A
423 (Clinical and Laboratory Standards Institute,
CLSI, 2018) Il [ % fiif Bt /& 2% Wi W & 4t (National
Antimicrobial Resistance Monitoring System, NARMYS)
HEA T 210
2.3 THERERED

K H PCR Jr kil ZE M 253 o, 2560
RN B adE-Satd-aphA . 4155 Z Tt 253 H
ermB N VUIRK M2 HEI Tet(4). Tet(B)F Tet(O).
PGS LR 2,

24 BAAFYSE(MLST)

KN SE R 4] DNA $RBGR T S HRHA0 i
K20 DNA, {#fFT-20°C %M. K PCR 4354
W7 AMERIEN, PCR MK R Q5 pL):
SpeedSTAR™ HS DNA Polymerase 12.5 uL, I,
TS IH(10 pmol/L)5% 1 uL, #ifk DNA 1 pL,
ddH,0 %h5F. PCR KJWi55fF: 95 °C 3 min; 95 °C
30 s, 53 °C 30 s, 72 °C 2 min, 3t 30 PMEHE;
72 °C 10 min, PCR F=¥12 1%IEHHEE I B 1k 56
WE, F BOR/ING WU — 3 B A B — B S R

EEREATAY TR ARA WY ¥ 355149
W32,
2.5 MLST U FHUE S

B 0] ) 25 SR A BioEdit (http://www.mbio.
ncsu.edu/BioEdit/bioedit.html) Fil SeqMan (DNAStar
Inc., Madison, WI, USA)FH 5 S5HRUEF 5 LX)
gy, AR AR EE M MLST %4l
(http://pubmlst.org/campylobacter) , 3K 15 2% B £k B
XJ IO 2% SRR BRE, DA 7 HE e 471 28 0 e e
#(clonal complex, CC). M4 Pk S50 5L A Iy
Y| BRI (aspA-gInA-gltA-gly A-pgm-tkt-uncA) 17
%4z, R MEGA 6.0 4 H Neighbor-Joining 5%
RGO, 30T 25 BRI A B DG R o
2.6 HitFES

R SAS 9.2 GEHEAFAL L, A AR
K. SR Logistic [BIHAY Mt 56 245 )i 2451
S 25 B RO, DL RSt i 2Pk S ST
SR RAISCHE, 8 2 KIRAER P<0.05 A
i, DIPURE A 2516 00 R AR &, 24 3 R (ST
ORI OLA H AR S99 A 0 Logistic [F] A
B, LA P<0.05 HZEmA G EE L.

3 GRE5HH
3 SHESBELETER

PCR %S5 UK 1 7, 22 ¥Rar BRI 4G
e, R mT i, SRR 22%
(22/100), FFFEAE 300-500 L3 4 4, KRN
22.5% (9/40); 500—1 000 k337 3 4>, KRR
23.3% (7/30); 1 000 kLA E 3 4>, KdiZh 20%
(6/30) o JIT A H JEFE it R U8 T A K B BT fif o 2
fiff, b Hi 70-100 d (245 100 d)¥Ed7 5 4~ #a
R 18% (9/50); H ik 100150 d 337 514~ Hai
K 26% (13/50). BT 1° A 5050k L b AT FRAH ML
BORUAS ] H % 25 i A s A% DL A T e 4 4 #r
WG 22 5P rmgenns=0.948, P rmnw=0.334,
P>0.05),
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bp M 12 3 45 6 738 9101112131415 16 17 1819 20 2122 Pl P2 N bp

2000
1(7)(5)8 G - - S5
. 589
500 ST T L L L L L L L L L bkl 462
250
100

1 PCREEHR

Figure 1 Agarose gel electrophoresis of PCR amplification

{£: M: DL2000 DNA Marker; 1-22: 22 #k#5 i 2> SRR GRS S ITUTHES D) s PLRI P2 4507725 AN 25 i 25 o FE VRS, N
FHMEARAR s 857 bp A Ml @ 4 S 45, 462 bp Fl1 589 bp 43 Bl A 45 2 il B A0 23 i 25 i BT R S P 2t

Note: M: DL2000 DNA Marker; 1-22: 22 Campylobacter isolates (in number order); P1 and P2: Positive templates of C. coli and C. jejuni,
N: Negative; 857 bp was a Campylobacter genus specific band, 462 bp and 589 bp were specific bands of C. coli and C. jejuni, respectively.

32 RHMERTSHESYSEMERIGATERE 22 HREHTIME PR ZEWNAILE ofr, K%

A #6225 SR Ho45% (1/22) 5 24 B bE S w25 & R
M 2 FIZR 3 AT HN, 25 MR 2 B KIRNBE  adE-Satd-aphA ¥ 2%k 59.1% (13/22); 41551

KL R . MEGERMBRERTAETRRY 255K ermB K30 9.1% (2/22); DUFF £ 245k

w25 M, w2y 3 5 5 100% . 81.82% F $3 22 bR i

59.09%: X TR S Y PR 421 K 24 12 e e T;bleS Statis;;c\::)f dr%ug resista—l‘lzeEI ;p:ctrum in 22 C. coli

K, ZEMERR A 63.64%, THIRPFVPE N 18.18%; X} isolates

BB, TN 13.64%, UL H  FHES R 2

No. of strains Number  Antibiotic resistance spectrum

R 25T DL, 22 (E 3 R & LA Epid: of drugs

%%)Kﬂj 81.82% (20/22), {HK KL PL5E4 M 25k 5 2018Pigl4-1 8 S-CTRX-C-CIP-NA-TEL-E-AZM
AHURER. 22 BRAHEA BRI oy g TR T TN ATEL A
Rt HIRIE T 6] —FR 30 B AR i 25 15 do 2018Pigl9-1 8 CN-S-TE-CIP-NA-TEL-E-AZM
— 2018Pig23-1 8 CN-S-CTRX-TE-NA-TEL-E-AZM
Z:}i*ﬁ IEJ ° 2018Pigl5-1, 7 CN-S-TE-NA-TEL-E-AZM
100 2018Pig22-1
é 20 2018Pigl6-2 7 CN-S-C-NA-TEL-E-AZM
% . 2018Pigl4-2, 6 S-TE-NA-TEL-E-AZM
g 2018Pig24-1
g 40 2018Pigl7-1 6 CN-S-NA-TEL-E-AZM
7 20 2018Pigl7-2 5 TE-NA-TEL-E-AZM
® 0N S CIRX C TE CIP NA TEL E AZM PSS o, AR il i YA
2018Pigl5-3, 3 NA-E-AZM
2 BREERTSHES BRI 10 MIREENTAEE 2018Pigl18-2
Figure 2 The resistance rates of Campylobacter coli to 2018Pigl6-1 3 TEL-E-AZM
10 kinds of antibiotics 2018Pigl9-2 2 CTRX-E
H: CN: JRKEZE; S: H&ER; CTRX: mhEER; C: @& 2018Pig20-1 1 AZM
; TE: WUME; CIP: FRNVPAE; NA: ZE0ERR; TEL: ZF 2018Pigl8-1, 1 E
BHR: E: 483 AZM: WIHEER. 2018Pigl8-3,
Note: CN: Gentamicin; S: Streptomycin; CTRX: Clindamycin; C: pUIR 202,
Chloramphenicol; TE: Tetracycline; CIP: Ciprofloxacin; NA: 2018Pig22-2
Nalidixic acid; TEL: Telithromycin, E: Erythromycin, AZM: e YRS S 2 M.
Azithromycin. Note: The antibiotic abbreviation is the same as in Figure 2.
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Tet(O)KE IR 100% (22/22); KA Tet(4)F bp M aspd glnd gltd glyd pgm tht uncA
Tet(B). 2000
33 ZAFISEMLST)ZER 190
PLor EERSS I TR DNA Witk i1 T PCR 3 500
B, VA 1%EMEEER IR S E , AR i
K3, SHEAGR N2 100

22 MRS IR LSS s il e LA th 11 FP ST Y, 3520 R —
ST-828 JERERF(E 4). Hoif ST-1058 Jy A THR, F\igure—;I MLST amplification results ofEC—'Zmpylobacter
0 22.7% (5/22)0 X tht WEAERERIUB 2 coli
Ve, 4743 (27%). 47 (18%). 35 (27%). 85 (5%). o M:DL2000 DNA Marker
44 (18%)F1 332 (5%), HAMAEFILH A BLHM B, 030 20 BRI, NIE 24 BRI 0] .57 5E
AN, % MEGA 6.0 /3HTBn(& 4), 22 kkgs Y& ST RREALRIIN 251 5 SR 1 00T Tl 2
M2 M TR S b S— A dto bk BRI,

R4 2IRBEREHET HER MLST HR 547
Table 4 Analysis of 22 C. coli isolates among CCs and STs

RIRREL ST Alleles ST ST clonal complex
No. of strains aspA glnA gltd glyA pgm tht uncA

2 33 39 30 82 104 43 17 828 ST-828 complex
3 33 38 30 82 104 43 17 854 ST-828 complex
3 33 39 30 82 104 47 17 1055 ST-828 complex
5 33 39 30 82 104 35 17 1058 ST-828 complex
1 33 39 30 82 104 85 68 1104 ST-828 complex
1 33 39 30 82 104 44 17 1145 ST-828 complex
1 33 39 30 82 118 35 17 1153 ST-828 complex
3 33 38 30 82 104 44 17 1579 ST-828 complex
1 32 39 30 82 104 43 17 1593 ST-828 complex
1 33 39 30 82 104 47 68 1747 ST-828 complex
1 33 38 30 82 104 332 17 3336 ST-828 complex

Campylobacter coli (2018pig16-1/2018pig19-2/2018pig22-2, 1579, ST-828)

Campylobacter coli (2018pigl9-1, 3336, ST-828)

Campylobacter coli (2018pig15-3/2018pigl17-1/2018pig22-1, 854, ST-828)

Campylobacter coli (2018pig16-2/2018pig18-1/2018pigl8-3, 1055, ST-828)

Campylobacter coli (2018pigl4-1, 1593, ST-828)

Campylobacter coli (2018pig15-2/2018pig18-2, 828, ST-828)

Campylobacter coli (2018pigl7-3, 1145, ST-828)

Campylobacter coli (2018pig15-1/2018pigl17-2/2018pig20-2/2018pig20-3/2018pig24-1, 1055, ST-828)
Campylobacter coli (2018pigl4-2, 1153, ST-828)

Campylobacter coli (2018pig20-1, 1104, ST-828)

Campylobacter coli (2018pig23-1, 1747, ST-828)
0.000 20

4 RWFRBREHTHMEN 114 ST FHIRMERLEH

Figure 4 Phylogenetic trees of 11 ST's identified among 22 Campylobacter coli isolates

TE: 5 S NETFI IR FR, Bikk ST BRI E st kel AR/ BEFOR 0.02% ML TFIR)Y 41 22 5+

Note: The data in brackets show the name of isolates, sequence types and clonal complex, respectively; The ruler length represents a 0.02%
nucleotide sequence difference.
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34 MHUEEWMAERELE ST HEMEXMES

VAR B 24 W i 245155 100 o 3 LA, % A
ATHZGIERIELT I GERATI, S8R G
4 7S HE(P<0.05) AT 18 25 Wi 254 150 R IR A8
i, MR S B AR A8 A 0 Logistic
R, S5 R R GHFE X

[FIBL, K AR IR 2G5 50T ST AU i
REM 2RI 225, Logistic [MIHAEAY T ST
SRV SHUAZTIm 2 A . SRR S AT
WY (R R . WRER . AER . ZRERAET
A R) SHXN A ST M(ST-1579, ST-1153 Fil
ST-1593) F 4t it 2¢ & X (P<0.01) (£ 5). KuiH
ST-1579 25 M b s R M2kt , Z80eE iR A
A A R 2 PEREAG; A ST-1153 9725 i B sa Ak
R, Kl ST-1593 Ay M 55 Z it 2y
PEFH R
4 WitE48

TR R O — R S N B R R, AR
IR ARSI A IR TS, T W] 5 RS
MR- R EE, PR LAV AR b e P iese
TR, B AR S I B AT
25 I O A ZE 2RI TS i = s el w2k
WA 2, IR TS Y AR E R

x5 NMEAMSHXATFZERESI IR

AWFFEH, 101 FRFEGR AR 100 345 7y
B 22 tRET TS, RN 22%, HRBE
sl A ZR e It U — 3, SR 2 i v
WATHFI A C. coli, NGRS HAF L5 FRFA BN
H i IE K (P>0.05). EHNAME A KBTI SRk
A Z B 2B AR X
C. coli THZJPURIEAT 10 FhE MpTA Z AW, 43
B MRAT R R YN 25 R R (13.64%), KHUTH
2002 A LICETE & & shi R E A 5 25 A AR
T XA R T2 . SRR R
2018 AF il b s A0 DR R 25 W 25 i B 43 B Rk 2
Fhei ) B B 250, Hh & E\ERm %N
100%, VFa W sT s 13RS 7S i i ) %
PGP 2500, RER 0% . IKKRER
(17.5%) . ZEWERR(92.1%) . 5% K (90.5%). HNTH
F(90.3%) . WIFFEEE R 22 5 BOR W] BE A H T AN )
WPl AR . ASBIE G IR S I S ih 0 5
JEA R AUV g XS IR 2 i S A, DR R R
. OVUME . ANV E 2R, 4B R A AT
REE A &I DA F Zh 25 > A — . ARA D
FEER, A UEAEE &L o BT R IR N BRI
METE 2R 25 Y R A TR E S 5, R R
(1A FH 5 R A PRI T 24512 o

Table 5 The logistic regression analysis of antimicrobial drugs and related factors

VUEZY AT Pa T2, © 2 A c P
Drugs Related factors® Drug resistance situation”
R I S

S ST-1579 0.000 4 11/11 0/0 3/11 0.045 45 0.045 45 —6.518 8e—17 <0.01
CTRX ST-1153 0.005 3 0/6 1/1 0/14 0.044 88 0.045 38 0.000 75 <0.01
C ST-1593 0.010 0 1/3 0/0 0/19 0.045 05 0.045 47 4.163 34e-17 <0.01
NA ST-1579 0.013 7 0/14 0/0 3/8 0.045 62 0.045 43 —1.040 8e-16 <0.01
AZM ST-1579 0.0156 1/18 0/1 2/3 0.04550  0.04547 —0.000 468 75 <0.01

Tt A S X R 25 2 R ST Gt R U 253 IR ST 433 x2S 0L T i . THECHERLAREA KO
ARFE 5K 2 Ml R: W2y, 1. P, S: A

o

£

Note:  Only the genes and ST with statistical significance for the »” test of antimicrobial are listed below; ®: The enumeration data/the
sample data was listed below the drug resistance situation; The antibiotic abbreviation is the same as in Figure 2; R: Resistant, I: Intermediate,

S: Susceptible.
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AW FE ARG T 4 Bl 24 3 [ [efi
adE-Sat4-aphA . ermB Fl Tet(O)]. H& SCHRIRIE, #
woofr B RRAR TR RIS . MRS . A
FEMNEZR . BEPHE 2 A RUERRGER 5 K I8 PR
22, EANTE A 2 E T AHIESE
WA cfr FEF R BRI 2588 30% (3/10), Tif
25t NA-E-AZM; adE-Satd-aphA ¥ 2R 5,
M 59.1%. adE-Satd-aphd F:FFEREN SHEHZ
FIRERFH R REM ), B HkEZREA
SERTY B RIE PRy s 4s R0 AT
o, BB ermB FH PE B BE (2018Pig23-1 Al
2018Pig24-1) N L EMZj k. ermB £ WHLI 5
HEAL IR IR, R R 5 FL b A R Y Tid 24 2
PR e 755 TR B, X BB o0 A TR
ermB JERW WX, 40 cfr. tet(M). tet(Q)FN
aadE %, Y5 ermB FEH 1 24536 4 5 mTd i A
SREEAL T SR T AR DL, SEBAGIN ermB It
PRI 22 T i 245 25 iy o W A B 08 . Ter(O) 5
K] 2 B (18 A2 A A LR AP B 12 25 ot T X DU A 3R it 2
(2 BELH 2 — B ARSI R R R i 25 R N
4091% , Tet(O)F:H K th % 100% , T Tet(4) F
Tet(B)AKE T 245 1 5 T 245 L DR S 1k oy i
W JC 45 11 27 75 L(P>0.05) ,  Hi U #8545 it 24 3 [
Tet(O) NREMS FLH2 3 B BA MR X DUSR K2, FIREAFE
FEIC A 2541

HHT, 76 MLST %l Fe rh 24 il i vl LA 43 g
10 119 Ff ST Y, IR T 97 733 BREAMRAIH LSS
o MLST $cdfs T LURWI AR SR B0, Mokl
(R H15 MLST FEMU: P 0 78 i AR, AHt
girh, HBIRA T E Bk ST AR 28N
i, (HESRJE T ST-828 Wbk, X5 ENIMYF
LR G R — B, A B IS
VLR 1 X 45 fi7 25 i TR 40 B TR AR s AR 6 R E A AE ]
e, 5 HBSMIRE R R . A5,
S AT 3 b ST BLS HARXTR A4 5 Rt
R 25 W 254 MRS, X 20 T o AN A

R, 5, W N RAEE) T 5t 25 B ik
55 ST I ST 5 % . ST B 580t rAE KT &
B, THZ51ES ST Ml ST sif R AR, ST Al
585 IR Z AR AR B R E i e R P, B
C. coli FEHitT ST-828 wilk R 5 AIAAE LD
it 78 5 I R A — 2P0, A A a7
A DL 35 YK IR B & 8 A U i A gk g
5 B 4 XU o

AHFFEAMT TITIRE 10 A2 M
(A TiRS 245 28 TRURITTiRS 24 6 R 52 175 150 S MLST 438, 25
REIR, BIESHE AR, TEkRE
FH 2 B3 02 5 B S B A T 2
JE
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