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2) 2014 12

Blood stream infection :
Acinetobacter spp. E.coli,
K.pneumoniae,S. aureus,
WHO S. pneumoniae
Urinary-tract infection
WHA  global action plan > E. coli, K. pneumoniae
Diarrhea diseases( ):
Salmonella spp., Shigella spp.
Campylobacter

STI
WHO N.gonorrhoeae



(1)Blood stream infection

(2)Urinary-tract infection
105cfu/ml

(3)Diarrhea diseases:

Shigella non-typhoid
Salmonella

(4)N. gonorrhoera . sample:
urine for men, urethral meatus for
women; Gram+

intracellular diplococcic EM

ceftriaxone and cefixime

€y

EQA )

PHI

EQA
Quality management system

1SO or CLSI (Quality
control testing, external quality
assessment )
) cost-effective
Disk diffusion CLSI,
EUCAST 1S0
Gradient diffusion Disk
diffusion

Automated methods: 1SO
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ICU
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3
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9.7 2013 4.6% 2010 2013
B
2004 2009
3
blagy., 2012 3
CTF
2012
2013
2011
KM SM
KM
SM GM
CTF
KM SM
B -
2010
2013 blayy.,
B -
bl acrx-u
2012 46 83.6%
2013 24 100% ESBL/AmpC
2013 AmpC
AmpC ESBL
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22 91,7% 2012
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2012
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Enteritidis
Infantis 65.6%
89.2% 3 4 5
Typhimurium
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A.
Tham
24% B —
90%
2,500 blagy., Scand. J. Infect.
Dis, 2010; 42:275-280
1990
Salmonella enterica serovar Infantis (SI)
S1 STEC
STEC
1

WHO  GFN



B.
BD
CLSI
A
T
K
c ST
Su
N
F
CTT
1PM
18
Etest
Etest 20 mg/ml
Mg
MAMA  PCR SNP

nucleotide polymorphism (SNP)

SNP
2 AT G C
PCR mismatch
amplification mutation assay (MAMA)
Conventional PCR
50 0.1
1 50 mg/L LB
4
R
r
Cip
C AZM
Sx mphA, ermA, ermB, ermC
G PCR Emerg Infect
cf DiiS. 2009;15(10):1648-50.
CFX
AMK
VERH K-12 DH5a
MIC
S1
15p 1 300 PEGE
DNA DNA
Il Tumina NEXTERA XT kit
S19

Miseq

single



MAMA-PCR SNP

C. grsS-R SNP nfsA
nhnB 7
S MAMA-PCR
Si 9 grS Gl grR
G2 98
Sl 1 1 7 G1
ORF SNP G2 Gl 34
825 G2 63
3 6 Gl grS G2 grR
1 6 1-2
4 Sl
2 A 2
7 grR 2 SNP
grsS SNP 2
16
1-1 1-1 nfsA
nhnB grR AZM
nfsA nhnB 63
nitroreductase AZM MIC 0.125 256
2-1 break point
32 3
SI grR grsS 3 42 81,99 AZM
mphA, ermA,
ermB, ermC PCR
3 mphA
grs 19mm 23mm mphA macrolide 2’ -
grR phosphotransferase
10-11mm AZM
98
17mm grs
14mm grR 2 3

1-2 DNA DH5a K-12



81 99 AZM

42
STEC
99 STEC
PFGE 1998 2013
S1 PFGE 150-500
DNA 2-2
3-1 30%
Miseq
2-1 28 68kb
inc FI1
FII-FIC K 15
20.5 20.1 14.6 13.6%
AZM ST
mphA
81 99 2-5
2-3 68kb  28kb
99
bla aad sull STEC
81 99 3 1%
aggr EAEC Enteroaggregative
E. coli EAEC
2011 STEC 0104
EAEC
AZM STEC2013
CTX EAEC13
2 AZM ETEC46 3
AZM 3
EAEC
AZM 4

STEC2013



21-30mm

3-2 R
1.9%
1.5% 1.1% CLSI
0.5% 23-25mm
GFN-EQA 27mm 27mm
R 0 27.5mm
3 2012-13
026
3-1 4-1 CLSI CTX23-25
R 0.7 GFN-EQA CTX27.5
R 2.6%
CF6 1.0%
CTX27.5
WHO  GFN
WHO Global Foodborne Infections CTX23-25
Network (GFN) 23mm CTX27.5
EQA 23-27mm CF6
GFN-EQA 4-2
ESBL
ST
12
3
GFN-EQA
EUCAST 2010 15-22mm
epidemiological cut-off value (ECOFF) 23-25mm
GFN
CLSI
16-20mm 15mm 21mm

GFN-EQA



D. Matsumoto Y, lzumiya H, Sekizuka T, Kuroda
S1 M, Ohnishi M. Characterization of
blay, _,-carrying plasmids of
extended-spectrum-f3 -lactamase-producing
Salmonella enterica isolates from
chicken meat with a common supplier in
Japan. Antimicrob Agents Chemother. 2014

Dec;58(12):7545-7.

WHO-AGISAR
34 13-18 2012 11

STEC 15 31 2 57-62 2014 6
WHO-AGISAR
68 2 92-96 2015 2

E.

lzumiya H, Terajima J, Yamamoto S, Ohnishi
M, Watanabe H, Kai A, Kurazono T,
Taguchi M, Asai T, Akiba M, Matsumoto Y,
Tamura Y. Genomic analysis of Salmonella
enterica serovar Typhimurium definitive
phage type 104. Emerg Infect Dis. 2013
May;19(5):823-5.



sin
S_Infantis_|2
—— §_Infantis_l4 } grs
S_Infantis_S090175
S_Infantis_|5

— S_Infantis_I6

L §_Infantis_S080215 - grR

S_Infantis_S080134

— §_Infantis_S090174
—— §_Infantis_I3

0.09
1-1 SI SNP
1-1 grS-grR
e
target

ybbO short chain dehydrogenase L y
nhnB dehydropteridine reductase Q * y
nfsA nitroreductase A W e y
ybjN sensory transduction regulator D E y
ycbW/zapC duf1379 family W L

NADH dehydrogenase D N
PBP penicillin-binding protein D N

methyl-accepting chemotaxis protein I Vv G
pdu$S propanediol utilization ferredoxin A T
menF isochorismate synthase L Q y
nrdE ribomj.cleotide-diphosphate reductase A y

subunit alpha
alaS alanyl-tRNA synthetase D N
o Iron t.ransport protein periplasmic-binding T R

protein
recC exonuclease V subunit gamma D A
yifB ATP-dependent protease T S y
tyrB aromatic amino acid aminotransferase G B y



1-2 MAMA-PCR SNP

B Z AR (T1R2i%&300ug)
Genotype 9 10 11 12 14 17 18 19 20 21 23 26 27 &t
G1 2 7 4 117 1 1 1 34
G2 10 31 16 5 1 63
1111222* 1 1
5 11 3116 5 1 2 7 4 11 7 1 1 1 98

MAMA-PCR tyrB, yifB, menf, ybjN, nfsA, nhnB, ybbO 1

*
’

40

35
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25
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10

0 T T T T T -_VL

0.1250.25 05 1 2 4 8 16 32 64 128 256

2-1 AZM MIC



#42 #81 #42 #81

+S1 digestion

2-2 S PFGE

#42 (daa) 50581

bla,
mphA
bla,
#99azm (aggR) 28377 2 FII-FIC mphaA,
aad, sull
tet
(classA)

#81 (aggR)* 68194 1 Fll

#99tc (aggR) 54143 6

2-1



#81

18500 19000 T19500 7 *20000 '20500 21000 21500 ‘22000 22500 1 ° 723000 7 *23500 ‘24000 ‘24500 ‘25000 25500 T 28000

steinP..  hypothetica... mdcrolide 2-... hypothetical protein pRSB101 0...phosphotransferase enzy... ical protein, p...  beta-lact [refINP 0... incFll family plasmid re...

#99azm

..... 500 M000° C C C - - - Y5000 < - 12000 S 00T T 30000 C 35000 '4000°

wypoth... macrolide 2"-phosphotransfer...major facilitator family transporter

2-3 81 99 mphA
81 99

h...”hypothetiCal pr... trahsposase for insertion seq...



ABPC SM
1998 [ 14.03% [ 15.83%
1999 [ 18.12% 119.80%
2000 [ /8.00%  14.33%
2001 [ 10.67% 14.00%
2002 [£14.00% £20.00%
2003 [£13.50% £22.50%
2004 [£13.50% £19.50%
2005 [£23.53% [25.34%
2006 £12.06% 18.59%
2007 £11.50% £22.00%
2008 [15.69% 1 21.57%
2009 [15/03% 26.80%
2010 £19.63% 27.57%
2011 £14.43%19.07%
2012 [14.62%19.81%
2013 [ 19.31% " 14.22%

13.60% °20.06%

3-1 STEC

TC KM CP ST Su GM NA CPFX FOM CTX CF CFX
13.43% [ 2.61% | 1.80% 0.20% 0.20% 0.00% [ 2.20% | 1.60% 499
16.24% | 1.02%| 0.51% 0.00%| 0.51% 0.00% 0.00% ! 2.03% 197
8.33% | 1.33%| 0.33% 0.00% 0.00% 0.00% 0.00% 0.00% 300
13.33%[6.00% | 1.33% 14.67%| 0.67% 0.00% 0.00%| 0.67% 0.00% 150
10.50% | 2.00% 0.00% 17.50% 0.00% 0.00% 0.00%| 0.50% ! 1.50% 200
16.50% 1 4.00% | 1.00% 21.50% 0.50%| 0.50% 0.00% 0.50% 1.00% 200
16.00% [ 450% L 3.00% | 3.50%20.50% | 1.50% 0.00% 0.00%| 1.00% I 3.00% 200
14/93% | 1.81%! 1.36% ! 1.36%22.62% 0.00% 0.90% 0.00%| 0.90% 1.81% 221
16.08% 1 3.02%| 1.01% [ 3.02%20.10% 0.50% 1.01% 0.00%! 2.01% 0.00% 199
17.00%14.00% L 2.50% ! 1.50% 23.50% 0.50% 0.50% 0.00%! 1.50% 0.00% L 6.50% 200
1520% [ 3.43%| 0.49% [ 2.94%20.10% 0.00% 0.00% 0.00%| 0.98% 0.00%1L 4.90% 0.00% 204
20.92%113.92% [ 2.61% 1 3.27% [ 26.80% 0.65%! 1.31% 0.00% 1.96% 1.96% [ 523% 0.65% 153
20.09% 1 2.34% | 1.87% [ 2.80% 1 26.64% 0.00%| 0.93% 0.00%| 0.47%! 2.34%(28.50% 0.00% 214
10.82% | 0.52%'5.15% | 4.64%19.59% 0.00% 0.00% 0.00% 0.52%| 1.03%13.92% 0.52% 194
15/09% | 1.89% 1.89% ! 2.83%19.34% 0.00%! 1.89%| 0.47% 0.00%| 0.94% 8.96% 0.00% 212
8.33% 1 2.45% 11 2.94% | 3.92% 1 14.22%| 0.98%| 0.98% 0.00%/ 0.49%| 0.49%£10.29% 0.00% 204
14.55%12.80%11.74% || 2.98% 20.54%  0.34%| 0.55% 0.03%/0.86% 1.11%//4.48% 0.19% 3547
1998-2013

AZM50

CPFXO0.1 CTX1 FOMS50

,
S

it

1.88%
0.38%
97.75%
100.00%

0.53% 1.06%
0.06%
99.41%

100.00%

1.47%
0.06%
98.47%
100.00%

98.94%
100.00%

3-2 STEC

2013 N=3200



100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%
CTX CPFX

m0103 mOl11l mO0145 mO157 mO026 mZDih

3-1 AZM CTX
FOM

| R | 1| s | B

CTX23- 100.00
25 0.72% 0.96% 98.32% %
CTX27.5 2.64% 97.36% 100'23
(1)
CF6 0.96% 99.04% 100'23
(1)

4-1 CLSI CTX23-25 GFN-EQA CTX27.5
CF6

FOM

CPFX

STEC2012-13



CF

CTX 6 7 10 11 12 13 14 15 16 17 18 19 20 22 #&t
6 2 2
12 1 1
25 3 1 <
26 1 1
27 3 3
28 1 1 1 3 4 36 32 24 19 1 122
29 5 1 1 8 6 3 24
30 1 1 4 2 6 46 59 50 30 1 5 1 206
31 2 3 1 8 4 18
32 1 3 7 6 7 1 25
33 2 2 3 1 1 9
34 1 1
#“E 4 1 1 1 5 15 13 95 107 9% 67 2 8 1 416

4-2 CF CTX mm  STEC2012-13
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2012 2014
ESBL
453
56 171 37.7 16
CTX 4 2
356 87
553 5 1 13
ESBL 47
CTX 4 6
S.sonnei
450 450 62
13.8 CTX 2
1 ESBL 720
52
307

29 10 15 1



29 12 ESBL 25 15 8 2

1
161 19 1
ESBL
3)
4)
ESBL ESBL
CLSI
:BBL
(CP;30u 9)
(SM;10p 9)
(TC;30u 9) (KM;30u @)
chromID™ ESBL Agar( (ABPC;10
) ESBL M 9) (NA;30u 9)
(CTX;30u g)
(CPFX;5u 9)

(GM:10p @) (FOM;50



[VRs)) (NFLX:5p

9
(ST;25u ) 12

(IMP:10p @) (AMK:30p
9) (MEPM:10p @)
(Su:250p g) 4
16
(TC;30p
9) (NA;30u @)
(CPFX;5u g)
(NFLX:5u 9)
(OFLX:5p g)
(EM:15p g) 6

2012 2014

453
56 S_Enteritidis
49
S.Saintpaul 39
27

S.Thompson

453
171 (37.7 ) 16

S. Enteritidis 49

28 (57.1 S.
Schwarzengrund 20 1
2
NA 28

SM TC Su 19 SM TC KM

Su 16 CTX
4
2 3 CTX
08 06
2
2
CTX-M-2
CP SM TC
ABPC NA CPFX NFLX SXT Su 9
S_Kentucky
MLST ST198
4
356 87
553
5 (1.4%) 1 (1.1%)
13 (2.4%)
1
16
ESBL
ESBL
42 ESBL
354 40
11.3 84 2 2.4
5

CTX-M-1group CTX-M-8group
CTX-M-9group

CTX-M-1group CTX-M-2group

CTX 4



6
S.sonnei CTX
4
CTX-M-1group
6
2012 2014
450
7
0157:H7
316 026:H11 65
0157:H- 29 450
16
62 13.8%) 8 CTX
2
1 CTX
0121:H19(VT2)  CTX-M-65
026:H1 (VT1) CTX-M-14
026:H1 23
CTX 1
OUT:H (VT1) CTX
ESBL
ESBL 720
52 9
CTX-M-9group 29

CTX

2012 2014
96
C.jejuni 10

96 63 65.6%

50

2012 7 2015 1

307

29 10

15 1
29 12

11
ESBL
25 15

161 19

KM GM

13



ESBL
D. 2012 2013
16 CTX
025:H4
453 171 (37.7%) CTX-M-15 ST131
2012 35.7% 2013
35.1% 2014 43.0%

CTX 025:H4
4 2
S.Kentucky E.
2009 2014
1 MLST  ST198  S.Kentucky
CTX
S.Kentucky 025:H4
MLST  ST198
CTX
2006
S_Typhimuriumu F.
CTX
16 G.
13.8%
0111:H-



24 26

C. jejuni

C.jejuni 2011

62.5%

Typhimurium

ESBL

C. coli
53.7% C.coli 87.5%
C.jejuni 42.4% C.coli
C.jejuni 54.0
C. coli
Infantis
Entiritidis
VRE TEIC
TEIC
vanS



(KM) (SM)
(TC)
(CP) ST (ST)
(NA) (CPFX)
VRE VRE NFLX
(OFLX)
(SIX) FOM
B. (AMK) (IPM)
1. (MEPM) 17
(CLSI)
2009 2011 (BD) KB
C.jejuni 2009
2010 141 2011 108 CTX 27mm
C.coli 2009 9 2010 8 ESBL CTX
2011 8 CAZ
C. jejuni
50 C.colil6 C. KB
jejuni 236 C. coli 11 5mm
C. jejuni 19 C. coli 13 ESBL
3 ESBL
2 ESBL
CPEX FEMS Microbiol.Lett.,18,53,2000
NA Shibata J.Clin.Microbiol.,
50,791,2006
PCR
2.
VRE
1
2012 2014 1999 2012
305 VanA VRE
305 24
2009 2012 ESBL 2 8
49 8
2 2
(ABPC
(CTX (GM) 2 MiIC



VCM

TEIC
Etest
3 VanA
VanA
Tnl546
vanA vanA
vanS % 250bp
1.
CPFX
1 C. jejuni
2009 33.3 2010
46.1 2011 53.7
54 42.4
C. coli
C. jejuni 2009 77.8
2010 62.5 2011 87.5
C.coli C.
jejuni 12.5
62.5
2.
1
2012 2014
305 51
1

09 Enteritidis

59 (19.3%) O7 Infantis
40 (13.1%) O4 Typhimurium 32
10.5
305 26
O7 Infantis
141 (46.2%) 2
04  Schwarzengrund 40
13.1 04 Agona ouT
r:1,5 24 7.9
2
Infantis  Typhimurium
Enteritidis
Infantis
65.6% 2 6
3
9 4 6 5 4
89.2% 1 8
27 3 19
5 18 8
2012
ABPC, KM, SM, TC, NA, ST,
CP, Su
Typhimurium
66.7% 1 10
75% 1 3 5
2012
10

ABPC, SM, TC, NA, ST, CP, Su, CPFX,
OFLX, NFLX
Enteritidis
41 20 48.8



Infantis  Typhimurium

1
NA 11 SM 8
TC 1
NA 1
20%
ESBL 49
9
ESBL
ESBL
Manhattan 5 4 TEM
1 CTX-M-2 group
Infantis 2 04 i 1
CTX-M-2 group Cerro 1
CTX-M-1 group
VRE
1 VRE TEIC MIC
24 TEIC MIC
32p g/ml
2 8.3 22
TEIC
TEIC MIC

12 16y g/ml 2 8.3 4

8y g/ml 8 33.3 4p g/ml
12 50
2 Tn1546

TEIC
22 vanA

vanS

3
T148G, G160C, A207T
18 1 G172A
2 2 vanA

TEIC VRE
D.
C. jejuni C. coli
C.jejuni 2011 53.7% C.coli
87.5%
C.jejuni 42.4%
C.coli 62.5%
C. coli
C. jejuni 54.0
2012 2014 3
305
1989 Enteritidis
2000
2012 2014
Enteritidis
Infantis
46.2 Infantis
Infantis
Typhimurium Enteritidis
Infantis
65.6% 89.2%
3 4 5



Typhimurium

66.7% 75.0%
5
2012
10 8
Entiritidis
48.8%
20.0%
VRE
TEIC
VRE 24 22
TEIC
VRE
VRE
Tnl546
TEIC
22 18 vanS
3
3 G172A
2
TEIC
TEIC 2

vanS

E.

C. jejuni C. coli

C.jejuni 2011 53.7% C.coli

87.5%

C.jejuni 42.4%
C.coli 62.5%

C. coli

C.jejuni 54.0

Infantis

Typhimurium

Typhimurium 10

Entiritidis

VRE

TEIC

TEIC

vanS



VanA Tnl1l546

35
2014 9
2014 12
34
2013 10

2012 11
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PFGE
Campylobacter jejuni
ESBL
C. jejuni
MLST C. jejuni
ESBL
ESBL
ESBL
ESBL ESBL
ESBL ESBL
ESBL 89
CTX-M-8
DNA
NGS CTX— M= 8
cC
CTX— M- 8 90kbp Incll pMLST ST113

CTX= M-8




PFGE
C. jejuni
C.jejuni
ESBL
C.jejuni
ESBL
ESBL

2012

CTX-M-8 CTX-M-8

CTX-M-8
CTX-M-8
CTX-M-8
PFGE MLST
ESBL
PubMed
62
ESBL
ESBL
ESBL
25g 25mL LB 35
ESBL
ESBL
Phoenix system ( BD)
ESBL ESBL PCR
ESBL ESBL
PCR DNA

CTX= M-8



10 4 cc

5 1 cc
DNA NGS MiSeq cC
cc
Center for Genomic cc
Epidemiology  Web MLST1.7
http://ww.genomicepidemiology.org/
Multilocus se-quence typing MLST
ResFinder cc
PlasmidFinder cc
pMLST 1.3
Plasmid MLST
50% 10%
Sl-nuclease 10% 30%
PFGE S1-PFGE C.jejuni
44%
DNA NGS 13% 33%
ESBL
62
25028, ESBL
ESBL
51% Eschrichia coli 49%
25050, 5.2% E. coli
2 5.2% 4.7% E.
26055, coli 4.7%
26056, 1.2% E. coli 3.4%
ESBL 21 ESBL
ESBL

56% E. coli 56%
25% E. coli 26%
C.jejuni  MRST 7.3% E. coli 7.3%
16%
E. coli 15%



ESBL

16% E. coli
14% 5.8% E. coli
9.8% 8.4%
E. coli 8.4%
8.0% E. coli 9.7%
Klebsiella Proteus ESBL
ESBL
blagy ., blay s
50% blagry_ .-,
blacys ESBL
A.
Clonal Complex CC,
ST
ccio 2 cce48 1 cc
(Singleton)
ESBL CTX-M-8
aadAl,
aadA2, aph(3' )-lc, strA strB,
tet ,
(sul)
dfrA
Incompatibility
Inc, Inc 11, FIA, FIB,
FIC, FII, X Q1
S1-PFGE
TUM12355 12368
100kbp 90kbp CTX-M-8
Incll
pMLST  ST113

B.
cC CC69 CC88
1 cc127 1 CC131 1
Singleton 2
B_
TEM-1
ESBL CTX— M- 8
Incompatibility Inc, Inc
11, FIA, FIB, FIC, FIl, X, p0001 Col
S1-PFGE
TUM11352, 11353, 13058 13937
90kbp CTX-M-8
Incll pMLST
ST113
MRST
cc
cc
cc
cc
cc



MLST

50% 10%
10% 30% MLST
S1-PFGE
30%
44% CTX-M-8
13% 33% 90kbp, Incll pMLST ST113
CC
MLST CTX— M- 8
ESBL
50%
E. coli
25% ESBL
5%
ESBL
ESBL MLST
50%
10% 10% 30%
CTX-M-8
CTX-M-8
CTX-M-8 ESBL 62
ESBL
blacr s
blaCTx_M_g CTX_M_S
CTX— M- 8
MLST cC CTX— M= 8

CTX-M-8
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Japanese Veterinary Antimicrobial
Resistance Monitoring System  JVARM

3 2000~2003
3.8% 2010 2012 20%
2012 3
2012 -2013 2011
p- blacumya (IncK)
blacrx.m
MRSA 2010 MRSA sequence
type ST 121 1 2012 1 4 MRSA  ST398 11
MRSA ST398 SCCmec classA-A1B3 MRSA ST398
MSSA
MRCNS SCCmec
MSSA
JVARM 2013
Campylobacter coli erm(B)
1 C. cali erm(B)
I
JVARM
JVARM 2004 3



CTF

2012 3
CTF

(MRSA)

MRSA(Livestock-associated MRSA:

LA-MRSA :sequence type (ST)398)

erm(B)

MRSA
MRSA
LA-MRSA
MRCNS
MSSA MRSA
2013
C. cali
B
2013 em B
multidrug-resistant genomic
island:MDRGI em B
B.
(1 3
2010 2013 JVARM

CTF

CTX

Standards (CLSI)

p 0.05
2010 2013

84

Dallenne
PCR

PCR

(2) LA-MRSA
1) MRSA

2010

mecA
MRSA 1

Clinical and Laboratory

Fisher

CTX 4pg/ml

multiplex PCR

MRSA

122
ABPC
OXA
MRSA

multilocus sequence typing (MLST) SCCmec

spa type

em  2) MRSA

Qin 2012
500
5 MRSA 14

1

MLST SCCmec

ST398

50

1 3

spa type

3) MRSA ST398

2010 2013
15 CLSI

(CFX)

E-test
MIC

OXA
MSSA
Enright

multilocus sequence typing (MLST)



Ridom SpaServer spa type
MIC  CLSI
ABPC (CPFX)
(EM) (TC)
(GM) (CP)
MRCNS10 SCCmec
Kondo mec gene
complex ccr gene complex  MRSA ST398

ccr gene complex-A1B3

PCR
ccrA-398P1:5’
-GGAATCAGTCTCAATCAGTGCT-3
ccrB-398P1:5’
-CATGAGTTCGTGTTTATTGTCTGGA-3’

3) erm(B)

2011 2013 JVARM
EM Campylobacter coli69 Qin
PCR erm(B)
PCR

C.

Q) 3
2010 2013

2010 19.1% 36/188 2011 18.0%
29/161 2011 2012
9.7% 20/206 2013 4.6% 6/131
p<0.05
(D
B_
blacyy.» 2010 55.6% (20/36)
2011 75.9% (22/29) 2012 55.0% (11/20) 2013
83.3% (5/6) ( 2) 2012 2013
3
2004

blacmy-2

IncK ( 3
2010 2013
KM SM
CP
3 SM KM
(P<0.05)( 1)
blacwy-»
2010 B- TC
IncK Incll
IncA/C
2013 1
(2
(2) LA-MRSA
1) MRSA MRSA
122 109
5 8 7
10%
5
ABPC 6 3
1 MRSA
MRSALI OXA MIC 4p g/ml
(Etest) SCCmecV  MLST ST121 spa-type
t5110 B-
GM
2) MRSA
4 11 ST398 SCCmec
spa type
ABPC-TC-EM-SM-CP-GM
ABPC-TC-EM-SM-CP
ST398 4 1 (No. 274-1)
ST398
08BA02176 SCCmec
classA-A1B3 mecA
norA
erm(B) erm(T) tet(38),

tet(L), tet(M), tet(S)
y PVL



1 MRSA
spa type t002
ABPC-EM-TC-CP

3) MRSA ST398

15

(MIC:0.09-0.75ng/ml)
MLST
(33.3%) ST9 2
spatype 15

ST433 5
1 (6.7%)

ABPC

ST5 SCCmec

OXA

CFX (MIC:2-3pg/ml)
ST398 7
(13.3%)

13

(46.7%)
ST2113

ST398
TC

mMec gene complex

ccr gene complex-A1B3

MRSA ST398

SCCmec

3)

PCR
2 erm(B)

CPFX CP
erm(B)

MDRGI
Arcanaobacterium pyogenes

Jost

orfe 5

D.

1999 JVARM

2004

2004 2009

blacmy-»

4

erm(B)

C. cali

NA

orfl81

Incll Incly IncA/C IncB/O 4
IncA/C
Hiki et al. 2013
2012 3 CTF
2012
2013
2011
KM SM
KM SM GM
CTF
KM SM
B - 2010
2013 blacmy-»
blacrx-m
blacuy-»
2010
2013 IncK
Incl1 IncK
IncA/C 2013 1
CTF
biological cost
MRSA ST398
2005
ST398
MRSA
ST398
ST398
2010 MRSA STi21
GM
2012 1



MRSA ST398

SCCmec
MRSA
MSSA
MRCNS  SCCmec
MSSA ST398
MRSA ST398 spa
MRCNS SCCmec
MRSA ST398
MRSA ST398
MRSA ST398
C. coli
erm(B)
C. jguni
1999
2015 JVARM C.
jejuni EM
erm(B) Qin
erm(B) EM CP
erm(B)
EM
erm(B) C. coli
C. jguni
C. jguni
E.
(2012 )
1 MRSA ST398
LA-MRSA SCCmec
MRSA ST398 MSSA
C. coli
erm(B)

G.

1. Asai, T., Hiki, M., Baba, K., Usui, M., Ishihara,
K., Tamura, Y. 2012. Presence of Staphylococcus aureus
ST398 and ST9 in swine in Japan. Jpn. J. Infect. Dis. 65:
551-552.

2. Kawanishi, M., Ozawa, M., Hiki, M., Abo, H.,
Kojima, A., Asai, T. 2013. Detection of aac(6")-Ib-cr in
avian pathogenic Escherichia coli isolates in Japan. J Vet
Med Sci. 19(5):823-5.

1. Hiki, M., Usui, M., Kojima, A., Ozawa, M.,
Ishii, Y., Asai, T. 2013. Diversity of plasmid replicons
encoding the blaCMY-2 gene in broad-spectrum
cephalosporin-resistant Escherichia coli from livestock
animals in Japan. Foodborne Pathog Dis. 10(3): 243-249.
2. Usui, M., Nagai, H., Hiki, M., Tamura, Y., Asai, T.
2013. Effect of antimicrobial exposure on acrAB
expression in Salmonella enterica subspecies enterica
serovar Choleraesuis. Front Microbiol. 4:53, 2013.

3 Hiki,M., Usui,M., Akiyama T., Kawanishi, M.,
Tsuyuki, M., Imamural, S., Sekiguchi, H., Kojima A.,
Asai, T. 2014. Phylogenetic grouping, epidemiological
typing, analysis of virulence genes, and antimicrobial
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The resistane rate(%) N * Lhers evact
* test : p<0.05
20.0
18.0 45.\
16.0 - L\\
14.0 \\
12.0 —-CEZ
10.0
8.0 N -=-CTX
6.0 “
4.0
2.0
0.0
2010 2011 2012 2013
CEZ CTX
CEZ B
100%
90% =W
AmpC promoter mutation
80% 1 TEM-20
6 1
TEM-1,SHV-12
70% HMTEM-1
4 1
B SHV-2TEM-1
0% 1 SHV-2
i i B SHV-12TEM-1
50% | mCTX-M-2TEM-1
B CTX-M-2SHV-2TEM-1
20% FEMY-2 o exm-25
L oMY-2 BCTX-M-2
30% | ECTX-M-15TEM-1
r CMY-2 CMY-2 B CTX-M-1,TEM-1
20% | HCTX-M-1
®CMY-2TEM-135
10% 1 CMY-2TEM-1
CMY-2CTX-M-25TEM-1
0% J J ] J CMY-2,TEM-135
CMY-2,TEM-1
2010 2011 2012 2013 o




100%
90% . muUT
HK. FIB
80%
- K MK, 11
70% - MK
60% — My
50% M1, FIB
11, B/O, FIB
40%
i1l
30% MB/O, |
A/C Y
20% L B/O
10% L A/C,B/O
M A/C, Frep
0% . EA/C
2010 2011 2012 2013
1 CTX 4y g/mL
Broad-spectrum cepharosporin
E. coli isolates from broilers(%) resistant £ coli isolates from
broilers(%)
2010 2011 2012 2013 2010 2011 2012 2013
ampicillin 421 429 55.8 47.3 100.0 100.0 1000 100.0
streptmycin NT a 248 379 b 382 b 375 ab5l9 52.6 1000 b
gentamicin 36 3.7 34 0.8 94 14.8 53 0.0
kanamycine 133 a 143 a 277 b 244 b 250 a 222 a 421 833 b
tetracycline 56.4 472 58.3 61.8 68.8 66.7 789 100.0
nalidixic acid 333 317 30.1 35.1 594 a 593 a 263 b 500
ciprofloxacin 36 3.7 7.8 7.6 15.6 111 0.0 333
colistin 05 0.6 05 0 31 0.0 0.0 0.0
chloramphenicol 108 a 93 a 165 b 221 b 188 22.2 21.1 50.0
trimetoprim NT 23.6 33.0 40.5 NT 259 158 16.7

A significant difference (P<0.05) in prevalence was observed between a and b.



CMY2 B

year Inc Resistance pattern total
2010 11 None 4
K None 3
A/C, Frep SM-KM-TC-TMP 1
A/C SM-GM-TC-CP 1
SM-TC-CP 1
SM-TC 1
2011 11, FIB TC 1
11 TC 1
None 1
'y None 3
K None 3
B/0O None 1
2012 11 TC 1
K None 4
K, I1 TC 1
K. FIB None 1
B/0, Iy None 1
uT None 1
2013 K None 1
A/C, B/0O SM-TC-CP 1




2011

(Break point) n=109 n=>5 n=8
Ampicillin (0.5) 6 3 0
Streptomycin (64) 7 0 0
Gentamicin (16) 1 0 0
Tetracycline (16) 0 3 3
Erythromycin (8) 2 1 4
Chloramphenicol (32) 0 1 0
Ciprofloxacin (4) 0 0 2
4
ST (n)  spa type Resistance pattern (n)
398 (7) 1034  ABPC-TC-CP (1)
11255 ABPC-TC (1)
11456 ABPC-TC-CPFX-CP (2)
11606 ABPC-TC-EM-CP (1)
15883 ABPC-TC-GM-CP (1)
18620 ABPC-TC-EM (1)
433 (5) 1318 EM-CP (2), EM (1)
11130 None (1)
13427  None (1)
9(2) t337  ABPC-TC-EM (1)
t899 ABPC-TC (1)
2113 (1) New  None (1)
MRSA
ABPC-TC-EM-CP-GM
398 NeW  or ABPC-TC-EM-CP
BiFES HEL mecA mec complex A1B3PrimerPCR
NS11 S.lentus + A -
NS24 S.warneri + B -
RC29 S.haemolyticus + C -
RC30 S.haemolyticus + C -
RC68 S.warneri + c -
NS66 S.warneri + c -
NS67 S.haemolyticus + ] -
NS68 S.warneri + C -
RC67 S.warneri + - -
NS105 S.spp + - -
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Salmonella
enterica subsp. enterica serovar 4,[5],12:i:- 4:i:-
4:i:-51 PFGE
MLVA

ESC



Salmonella entericasubsp. entericaserovar

4,[6],12:1:-  4:ti:- Typhimurium
4,[5],12:i:1,2
1
2000
2014 Enteritidis
0.5mg/L

APl 20E BioMerieux

ESC
15
7 housekeeping adk fumC
qyrB icd mdh purA recA PCR
MLST website
http://mlst.ucc. ie/mlst/dbs/Ecoli
sequence type: ST

ST131

ESC
CAZ

CTX FOX
Kado-Liu
MC1061
DH5a1
R
R

Restriction-fragment-length

polymorphism: RFLP Hind
Sall

Salmonella

Typhimurium LT2 Salmonella Infantis L-3701

Citrobacter freundii ATCC8090  Klebsiella
pneumoniae ATCC9997 Enterobacter cloacae
ATCC13047 Escherichia coli ATCC14763

Escherichia coli MC1061

ESC
2 PCR
ESC
R
PCR-based replicon typing
Carattoli et al., 2005, J Microbiol Methods
63:219-228
Salmonella entericasubsp.

enterica serovar 4:i:-

2000
2010 4:1:- 51

PCR



4:i:-  Typhimurium

Typhimurium m-PCR
Akiba et al., 2011, J Microbiol Methods

85:9-15 1S200-PCR(Echeitaetal ., 2001,

J Clin Microbiol 39:2981-2983)

Typhimurium
SpvB
PCR
Kado-Liu
Typhimurium
10

Pulsed-field gel electrophoresis PFGE

BInl DNA 1%
TBE 6vV/cm 14
CHEFDR  Bio-Rad Laboratories

2.2 63.8 19
TIFF
Fingerprinting informatics software

Bio-Rad Laboratories

Multilocus variable-number tandem repeat
analysis MLVA
Lindstedt et al., 2004, J Microbiol

Methods 59:163-172
5 STTR-9 STTR-5 STTR-6 STTR-10pl
STTR-3 PCR

Genetyx version 10.0 Genetyx

BioNumerics version 6.5 Applied Maths
Minimum-spanning tree MST
POPGENE
version 1.32

http://ww._ualberta.ca/~fyeh/popgene_downl

oad.html Nei’ s diversity indices
Simpson’ s diversity index DI 95%
Epicompare  version 1.0

http://ww3.ridom.de/epicompare/

2010 5 2011 5 14

45 CTX

1 1
45 1
2
46 32 ST
8 ST2787-ST2794
ESC
ESCP 6 11-ly FIB
K B/O FIC Y 2
B

SHV-2 SHv-12 CTX-M-14 CTX-M-15



CMY-2 1
ST ESC
blay,., Incl1l-ly
ST68 B L blayy., Inck B/0
ST68 L M
1
ST RFLP
Hindl11
Sall Incl1-ly
ST2787 2789
IncKk B/0 ST117 ST2794 ST68
2
Incl1-ly IncKk B/0
1
15 11 ST
ST3026 ST3475
B

SHv-12 CTX-M-2 CTX-M-14 CTX-M-15
ST131 025:H4 CTX-M-15

ST131 3 ST131 1 adk
ST3475
2
39 ST ST38 ST68 ST162
3 B
CMY-2
CTX-M-14 SHv-12

ESCP

diversity indices

CTX-M-14 CTX-M-15 SHvV-12

Typhimurium

D1,0.94; 95%CI, 0.91-0.98

7

CDGHJLWM 7

BEFI1 KN
C 20 5
6
3
MLVA
MLVA 27

D1,0.96; 95%CI, 0.93-0.98

5
4:i:-
PCR
2
Typhimurium
Typhimurium 1S200
39 94 kb
SpvB
51 12 2 4
51 13
DT193 8 DT26
DT27 1
RDNC-a e 4
6
PFGE
BInl-PFGE 28

5

m-PCR

DT120

Nei

S

STTR-3, 0.52; STIR-5,



0.74; STTR-6, 0.83; STTR-9, 0.58; STTR-10pl,

0.85
| 5
MLVA
11

15
4
PFGE  MLVA
PFGE MLVA

Combination type
0.94-0.99

MLVA, a

8

C

1

MLVA, f
4
PFGE, L1; MLVA,

PFGE

H6 H10

MST 8

13
MLVA

34
CT DI, 0.97; 95% CI,
CT3 PFGE, C1;

CT6 PFGE,C3; MLVA,

2 1
CT7 PFGE, C3; MLVA, b
2 1

CT18 PFGE, G1;

CT30
32 PFGE, M1; MLVA,

3
MLVA
C9 C10
6
2008

PFGE C3
PFGE
H
2
2
193 3
ESC

ESC

0%

Dutil et al., Emerg Infect Dis, 16:48-54,

2010
ST ESC
ESC
ST RFLP
ST
39 ST
B

ST

ESCP

ESC



DI
MLVA

2008

2005

cMY-2
B
4:1:-
DI
2
PFGE  MLVA
0.94 0.96
2
DI 0.97
PFGE  MLVA
6 C9 C10
H6 2008
M1 2007

H10

PFGE
70% H K 1

ASSUT
193 Hauser etal .,
2010, Appl Environ Microbiol 76:4601-4610

1 193

ESC

4:i:- PFGE  MLVA

51
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pE0074 pE0080
Incl1-ly IncK, B/O
95 kb 80 kb
blacwy-» blacwy.
Salmonella Typhimurium LT2 3.2x10° 1.1x10°®
Salmonella Infantis L-3701 3.8x10°% 5.0x107
Citrobacter freundii ATCC8090 1.3x10° 8.0x10°®
Klebsiella pneumoniae ATCC9997 7.5 x 10 1.6x10°®
Enterobacter cloacae ATCC13047 4.6 x 107 1.0x10”
Escherichia coli ATCC14763 5.0x10° 43x10™°
Escherichia coli MC1061 1.9x10° 6.0x 107
15
MLST ESBL AggR
E570 2005 ST457 uT NT CTX-M-2 -
E571 2005 ST405 uT NT CTX-M-15 -
E572 2007 ST70 167 NT CTX-M-2 -
E573 2007 ST457 uT NT CTX-M-2 -
E574 2008 ST3475 25 4 CTX-M-2 -
E575 2008 ST1148 168 NT CTX-M-15 -
E576 2009 ST3026 169 NT SHV-12 -
E577 2009 ST131 153 4 CTX-M-15 -
E578 2009 ST68 uT NT SHV-12 -
E579 2010 ST162 145 NT SHV-12 -
E580 2010 ST131 63 uT CTX-M-14 +
E581 2010 ST131 25 4 CTX-M-14 -
E582 2010 ST38 142 NT CYX-M-14 -
E583 2010 ST297 86a NT CTX-M-14 -
E584 2010 ST38 127 NT CTX-M-14 -




MLST MLST
ST10 2 ST1079 1
ST38 1 2 ST1101 1
ST68 4 ST1140 1
ST70 1 ST1148
ST115 2 ST1201 1
ST117 3 ST1251 1
ST131 3 ST1485 2
ST156 1 ST2075 1
ST162 1 1 ST2307 2
ST226 1 ST2787 1
ST297 1 ST2788 1
ST359 3 ST2789 1
ST366 2 ST2790 1
ST371 1 ST2791 1
ST373 1 ST2792 2
ST405 1 ST2793 2
ST457 2 ST2794 1
ST602 1 ST3026
ST752 2 ST3475
ST949 1
4
MLST
ST38 CMY-2 CTX-M-14
ST68 CMY-2 SHV-12
ST162 CMY-2 SHV-12
5
ESC
CTX-M-2 4
CTX-M-14 3 5
CTX-M-15 3 3
SHV-2 1
SHV-12 2 3

CMY-2 32




6 04:1:-

PCR

94 kb P°
m-PCR IS200  spvB
H1-4 2006 + + + + 193 -
H5 2007 + + - - 193 ASSu
H6 2008 + + + + RDNC-a -
H7 2003 + + + + 193 -
H8 2007 + + + + 26 -
H9-11 2007 + + + + RDNC-a -
H12 2004 + + - - RDNC-c -
H13 2007 + + - - 193 SSuT
H14 2002 + + + + uTt ASuT
c1 2003 + + + + RDNC-a -
Cc2 2005 + + + + RDNC-a -
C3-4 2007 + + + + RDNC-a -
C5-8 2008 + + + + RDNC-a -
C9-10 2008 + + + + RDNC-a A
C11 2004 + + + + RDNC-a -
C12 2005 + + + + 120 -
C13 2005 + + + + RDNC-b -
ci14 2008 + + - - uTt ASSuUT
C15 2007 + + + + RDNC -
Ci6 2010 + + + + RDNC-a -
c17 2010 + + + + RDNC-b A
S1 2008 + + - - uTt ASSuUT
S2 2009 + + - uTt ASSu
S3 2002 + + - - RDNC-d SSu
S4 2003 + + - RDNC-d SSuT
S5 2008 + + - - 193 SSuT
S6 2009 + + + 27 ASSuT
K1 2001 + + + RDNC-b -
K2 2004 + + - - RDNC -
K3 2005 + + - - RDNC-c -
K4 2006 + + - - RDNC-c -
K5 2010 + + + + RDNC ASuT
B1 2009 + + + + RDNC -
B2-3 2000 + + + + RDNC-e -
B4 2005 + + + + RDNC-e -
M1 2005 + + + + RDNC-a -
M2 2007 + + + + RDNC-a -
R1 2007 + + + + 26 -
R2 2007 + + + + RDNC-a ASu
R3 2007 + + + + 26 -
°+ - ND
°p + -
‘RDNC  Reacted but did not conform RDNC-a e
RDNC uT ND

A S Su



%

E0075
E0296
E0282
E0072
E0283
E0157
E0286
E0290
E0068
E0133
E0135
E0288
E0307
E0074
E0153
E0291
E0165
E0152
E0297
E0279
E0158
E0285
E0150
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Double—disk
synagy test

ABP:3-73/7x=)LARAEL(300 1 g)

CFX:Eo7+x%1F> CAZ: 2o/ T L CTX:tI7448%L L
CPDX:tIHRFFL L MEPM: AARRL  CAZ/CVA: v IBTT L/H5TS5 B
CTX/CVA: 2 I74+3X L L/95T 5 B CPDX/CVA: IR XL L/ 55T 5B

X1 ESBLELUAMpCELEREDEE A X

F1 EEEAHISDESBL/AmpCELE KB &

# ESBL/AmpC ESBLEEAME Rt AmpCRE &£ KI5 B

¥ ‘Liio7y chromlDESBL £7#4FYFUM  chromlD £7+FSF UM
agar CHROMagar ECC ESBL agar CHROMagar ECC

20124 55 46(83.6%)  44(80.0%) 2(3.6%)
20134 24 24(100%)  23(95.8%) 0 0 23(95.8%)

=2 20124 DESBL/AmpCRE 4 K5 & B B B fE

CTX-M-1 3 0111:H4(2),08:H19(1)
CTX-M-14 5 0166:HUT(2),0UT(3)

CTX-M-15 2 ouT(2)

0166:H45(1),015:H10(3),0111:HNM(4),
0166:HUT(1),0157:HNM(1),0UT(13)

ESBL CTX-M-2 23

CTX-M-25 3 0166:HUT(1),0T(2)

CTX-M-55 3 0UT®)

SHV-12 7 O114:HNM(2),018:H7(1),0UT(3)
AmpC CMY-2 2 OUT(2)
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M2 KERFFRTAFLE-EERBANBRSILERSOMAERAHRE K

3 2013 MESBL/AmpCE 4 K B EGF R I &

i bRy CTX-M (;JSI,BLﬁ’) Ame® CIT
a4 _ -
S B BE @By 5 > Zo g5 SHV | TEM EHH  CMY-2 4z
1 Q 9 4 1 3 5 5
2 Q | 10 5 1 4 5 5
3 R 10 5 2 3 5 5
4 R 7 4 1 3 3 3
5 R 4 2 2 2 2
6 G | 10 5 1 3 1 5 5
7 G 10 5 4 1 5 5
8 G 10 5 1 2 2 5 5
9 S 1 0 1 1
10 T 10 5 4 1 5 2 3
1M T 5 3 3 2 2
12 U 7 5 5 2 2
13 | U | 10 5 1 4 5 5
14 U 9 5 5 4 4
15 U | 10 5 5 5 5
16 Vv 6 1 1 5 5
17 |V 5 5 5 0
18 V. 10 5 2 3 5 5
19 | v | 10 5 2 2 1 5 5
20 W 10 5 3 2 5 5
21 W | 10 5 5 5 5
22 | X 9 5 5 4 4
23 | Y | 10 5 5 5 5
24 | Y 9 4 3 1 5 5
&t 201 | 103 7 30 25 14 22 5 98 91 7
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S. (1) O7;HNM 1 1 1
S. Enteritidis 15
Z Dt 26 1 1
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100 - 50
90 - 45
80 - 40
70 35
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¥ 50 25 94
a0 20
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20 - 10
10 - — -5
0 - : 0
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2011-2014
EHIHtE/ 52— 20114F 20124 2013%F 20145 ’ﬁk%ﬁ% ZT,OI%Z
NFLX,0FLX,CPFX,NA EM 1 1
NFLX,0FLX,CPFX,NA TC 25 8 13 4 50 31
NFLX,0FLX,CPFX,NA 16 6 9 7 38 35
C.jgjuni ZNABX/OUMfME N 41(59.4%) 14(100%) 22(61.1%) 12(57.1%) | 89(63.6%) | 66(41.%)
TC 9 3 12 25
RS2 19 11 9 39 70
C. jejuni &t 69 14 36 21 140 161
NFLX,0FLX,CPFX,NATC 1 1 1 3 3
NFLX,0FLX,CPFX,NA 1 1 3
JABRE/OVfittE EE 1(25%) 1(100%)  2(100%) | 4(57.1%) | 6(75.%)
C. coli TC,EM 1
TC 1 1
2 2 1
C. coli &5t 4 1 2 7 8

HEREH]: /)L7OFH D UINFLX), A78F 32 U (0FLX), & FR7ax 4 (CPFX),
FIOHREENA), TRSHA491)2(TC), TYRAT AL U(EM)

2011-2014

E X S a—> 20114F | 20124F | 20134 | 20144

22FH | 9OFEH | 19FEH | 264

NFLX,0FLX,CPFX,NA TC 6 6 12 19 43 25
NFLX,0FLX,CPFX,NA 9 8 18 16 51 23
)LAnF/aVmE NEE 15(71.4%)  14(70%) 30(83.3%)  35(71.4%) | 94(74.6%) [48(55.2%)
C. jejuni
TC 2 1 2 5 7
B2 4 6 5 12 27 32
C. jejuni B &t 21 20 36 49 126 87
NFLX,0FLX,CPFX,NA, TC 3 3 6 4
NFLX,0FLX,CPFX,NA 1
Z)LARE/aviitE MEE 3(60%) 3(33.3%) | 6(27.3%) | 5(71.4%)
C. coli TC,EM 1
TC 1 1 2 1
RRZH 1 1 7 14
C. coli &5t 5 1 7 9 22 7
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3
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3
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B
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0 6
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D 1 ( 2
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16S-RMTase 17.6%(3/17) 13.3
(2/15)
202 4
MRSA
GM AMK 50 MRSA
29 4 MRSA 2
6 83.3 40.3
16S-RMTase ~0.049
35 2 rmtB
PCR E.
rmtB 1.
rmtB CPDX ERFX
2
blary,
16S-RMTase ABPC OTC
rmtB

1.7% 10° 2.4
x 10°% GM

AMK

MRSA
MRSA

MRSA 50 6 12.0



6

ESBL

CPDX

CTX-M B
CPDX
8.6%) ESBL CTX-M-14
1
ESBL
2
(minor
)
B2
D B2
(hly cnf)
CPDX

Clostridium difficile

C. difficile

CLDM CTRX CPFX 50

C. difficile TET

TET

3

16
A B
PFGE
C. difficile

C.

difficile

16S-RMTase
16S-RMTase rmtB
16S-RMTase



E.
bl Ay
16S-RMTase
RGU-60 NEO APR
RGU-60 NEO APR mtB
C. difficile
16S-RMTase
difficile
MRSA
MRSA
rmtB
( ,
4.9%; , 3%)
(12.0%)
MRSA
MRSA

MRSA

MRSA

16S-RMTase

12



Baba K, Ishihara K, Ozawa M, Usui M,
Hiki M, Tamura Y, Asai T.: Prevalence
and Mechanism of Antimicrobial
Resistance in Staphylococcus aureus
Isolates from Diseased Cattle, Swine
and Chickens in Japan. J. Vet. Med.
Sci., 74, 561-565, 2012.

Sasaki Y, Usui M, Murakami M,
Haruna M, Kojima A, Asai T, Yamada
Y.: Antimicrobial resistance in Shiga
toxin-producing Escherichia coli 0157
and 026 isolates from beef cattle. Jpn.
J. Infect. Dis., 65, 117-121, 2012.

Usui M, Hiki M, Murakami K, Ozawa
M, Nagai H, Asai T.. Evaluation of
transferability of R-plasmid in
bacteriocin-producing donors to
bacteriocin-resistant recipients. Jpn. J.
Infect. Dis., 65, 252-255, 2012.

Asai T, Hiki M, Baba K, Usui M,
Ishihara K, Tamura Y.: Presence of

Staphylococcus aureus ST398 and ST9

in swine in Japan Jpn. J. Infect. Dis.,
65, 551-552, 2012.

Yokota S, Sato T, Okubo T, Ohkoshi Y,
Okabayashi T, Kuwahara O, Tamura ,
Fujii N.: Prevalence of
fluoroquinolone-resistant Escherichia
coli 025:H4-ST131
(CTX-M-15-nonproducing) strains
isolated in Japan. Chemotherapy, 58,
52-59, 2012.

Kurosawa A, Imamura T, Tanaka K,
Tamamura Y, Uchida 1, Kobayashi A,
Hata E, Kanno T, Akiba M, Yukawa S,
Tamura Y.. Molecular typing of
Salmonella enterica serotype
Typhimurium and serotype 4,5,12:i:-
isolates from cattle by multiple-locus
variable-number tandem-repeats
analysis. Vet. Microbiol. 160, 264-268,
2012.

Ishihara K, Takahashi R, Andoh M,
Makita K, Kamiji S, Ueno H,
Muramatsu Y, Tamura Y.: Effects of
climatic elements on
Campylobacter-contaminate  chicken
products in Japan. Epidemiol. Infect.,
140:991-996. 2012.

Asai T,Usui M, Hiki M, Kawanishi
M, Nagai H, Sasaki Y.: Clostridium

difficile Isolated from the Fecal



10.

11.

12.

13.

Contents of Swine in Japan. J Vet Med
Sci. 75:539-541. 2013.

Hiki M, Usui M, Kojima A, Ozawa M,
Ishii Y, Asai T. equal distribution H. M
and U. M.: Diversity of plasmid
replicons encoding the blaCMY-2 gene
in  broad

spectrum  cephalosporin

resistant  Escherichia coli  from
livestock animals in Japan. Foodborne
Pathog. Dis. 10:243-249. 2013.

Usui M, Nagai H, Hiki M, Tamura Y,
Asai T.. Effect of antimicrobial
exposure on AcrAB expression in
Salmonella enterica subspecies
enterica serovar Choleraesuis. Front.
Micraobiol. 4:53. 2013.

Sato T, Okubo T, Usui M, Higuchi H,
Tamura Y.: Amino acid substitutions in
GyrA and ParC are associated with
fluoroquinolone resistance in

Mycoplasma bovis isolates from
Japanese dairy calves. J Vet Med
Sci. 75:1063-1065. 2013.

Usui M, lwasa T, Fukuda A, Sato T,
Okubo T, Tamura Y. The Role of Flies
in Spreading the Extended-Spectrum

Beta-lactamase Gene from Cattle.

Microbial Drug Resistance. 19: 415-420.

2013
Sato T, Yokota S, Uchida I, Okubo T,

14.

15.

16.

Usui M, Kusumoto M, Akiba M, Fujii N,
Tamura Y. : Fluorogquinolone resistance
mechanisms in an Escherichia coli

isolate, HUEZ1, without quinolone

resistance determining region

mutations. Front. Microbiol. 4:125.
2013.

Ishihara K, Nakajima K, Kishimoto S,
Atarashi F, Muramatsu Y, Hotta A,
Ishii S, Takeda Y, Kikuchi M, Tamura
Y.: Distribution of antimicrobial
resistant lactic acid bacteria in natural
cheese in Japan. Microbiol. Immunol.
57:684-691. 2013.

lzumiya H, Terajima J, Yamamoto S,
Ohnishi M, Watanabe H, Kai A,
Kurazono T, Taguchi M, Asai T, Akiba
M, Matsumoto Y, Tamura Y.: Genonic
analysis of Salmonella enteric serovar
Typhimurium definitive phage type
104. Emer.Infect.Dis., 19:823-824.
2013.

Sato T, Yokota Sl, Okubo T, Usui M,
Fujii N, Tamura Y.. Phylogenetic
association of fluoroquinolone- and
cephalosporin-resistance of
D-01-ST648 Escherichia coli carrying
blaCMY-2 from fecal samples of dogs in
Japan. J Med Microbiol. 63:263-270.

2014.



17.

18.

19.

20.

21.

Usui M, Ozawa S, Onozato H, Kuge R,
Obata Y, Uemae T, Ngoc PT, Heriyanto
A, Chalemchaikit T, Makita K,
Muramatsu Y, Tamura Y.:
Antimicrobial susceptibility of

indicator bacteria isolated from
chickens in Southeast Asian countries
(Vietnam, Indonesia, and Thailand). J.

Vet. Med. Sci., 76: 685-692. 2014

Usui M, Sakemi Y, Uchida I, Tamura Y.

Effects of fluoroquinolone treatment
and group housing of pigs on the
selection and spread of
fluoroquinolone-resistant
Campylobacter. Vet. Microbiol., 170:
438-441, 2014.

Usui M, Uchida I, Tamura Y.: Selection
of macrolide-resistant Campylobacter
in pigs treated with macrolides. Vet.
Rec., 175: 430, 2014.

Usui M, Nanbu Y, Oka K, Takahashi

M, Inamatsu T, Asai T, Kamiya S,

Tamura Y.. Genetic relatedness
between Japanese and European
isolates of  Clostridium  difficile

originating from piglets and their risk
associated with human health. Front.
Microbiol., 5: 513, 2014.

Sato T, Yokota Sl, Okubo T, Usui M,

Fujii N, Tamura Y.. Phylogenetic

22.

23.

24.

association of fluoroquinolone- and
cephalosporin-resistance of
D-01-ST648 Escherichia coli carrying
blacmy-2 from fecal samples of dogs in
Japan. J. Med. Microbiol. 63: 263-270,
2014.

Okubo T, Sato T, Yokota SlI, Usui M,
Tamura Y.: Comparison of
broad-spectrum
cephalosporin-resistant Escherichia
coli isolated from dogs and humans in
Hokkaido, Japan. J. Infect. Chemother.,
20: 243-249. 2014.
Sato T, Yokota SI, Ichihashi R,
Miyauchi T, Okubo T, Usui M, Fujii N,
Tamura Y.: Isolation of Escherichia coli
AcrAB-TolC efflux

strains  with

pump-associated intermediate
interpretation or  resistance  to
fluoroquinolone, chloramphenicol, and
aminopenicillin from dogs admitted to
a university veterinary hospital. J. Vet.
Med. Sci., 76: 937-945., 2014

Sato T, Okubo T, Usui M, Yokota SI,
Izumiyama S, Tamura Y.: Association
of veterinary third-generation
cephalosporin use with the risk of
emergence of
extended-spectrum-cephalosporin

resistance in Escherichia coli from



25.

26.

217.

28.

dairy cattle in Japan. PLOS One., 9:
96101, 2014.
Okubo T, Tosaka Y, Sato T, Usui M,
Nakajima C, Suzuki Y, Imura S,
Tamura Y. Bacterial diversity in sea
ice from Southern ocean and the Sea of
Okhotsk. J. Appl. Environ. Microbiol.,
2:266-272, 2014.
Ishihara K, Saito E, Shimokubo N,
Muramatsu M, Maetani S, Tamura Y.:
Epidemiological analysis of
Staphylococcus

Mechicillin-resistant

aureus carriage among veterinary
staffs for companion animals in Japan.
J. Vet. Med. Sci., 76: 1627-1629, 2014.
Ishihara K, Saito E, Shimokubo N,
Muramatsu M, Maetani S, Tamura Y.
Mechicillin-resistant ~ Staphylococcus
aureus carriage among veterinary
staffs and dogs in private veterinary
clinics in Hokkaido, Japan. Microbiol.
Immunol., 58: 149-154, 2014.

Makita K, Inoshita K, Kayano T,
Uenoyama K, Hagiwara K, Asakawa M,
Ogawa K, Kawamura S, Noda J, Sera
K, Sasaki H, Nakatani N, Higuchi H,
Ishikawa N, Iwano H, Tamura Y.:
Temporal changes in environmental

health risks and socio-psychological

status in areas affected by the 2011

29.

30.

31.

32.

tsunami in  Ishinomaki, Japan.
Environment and Pollution, 3:1-20,
2014.

Tsukamoto N, Ohkoshi Y, Okubo T,
Sato T, Kuwahara O, Fujii N, Tamura
Y, Yokota S.: High prevalence of
cross-resistance to aminoglycosides in
fluoroquinolone-resistant Escherichia
coli clinical 1isolates. Chemothrapy
59:379-384, 2014.

Uchida L, Heriyanto A, Thongchai C,
Hanh Tran Thi, Horiuchi M, Ishihara
K, Tamura Y, Muramatsu Y.: Genetic
diversity in the prion protein gene
(PRNP) of domestic cattle and water
buffaloes in Vietnam, Indonesia and
Thailand. J. Vet. Med. Sci., 76:
1001-1008, 2014.

Muramatsu Y, Usaki N, Thongchai C,
Kramontong I, Kriegsak P, Tamura Y.
Seroepidemiological survey in Thailand
of Coxiella burnetii infection in cattle
and chicken and presence in ticks
attached to dairy cattle. SE Asian J.
Trop. Med. Publ. HIth., 45: 1167-1172,
2014

Harada K, Usui M, Asai T.: Application
of enrofloxacin and orbifloxacin disks

approved in Japan for susceptibility

testing of representative veterinary



33.

respiratory pathogens. J. Vet. Med. Sci.,
76: 1427-1430., 2014.

Hiki M, Usui M, Akiyama T,
Kawanishi M, Tsuyuki M, Imamura S,
Sekiguchi H, Kojima A, Asai T.
Phylogenetic Grouping,
Epidemiological Typing, Analysis of
Virulence Genes, and Antimicrobial
Susceptibility of Escherichia coli
Isolated from Healthy Broilers in

Japan. Ir. Vet. J., 64: 14., 2014.



24-26

Inc
web GPAT(Global
Plasmidome Analyzing Tool) GPAT plasmid
iPAT(inter Plasmid Analyzing Tool)
iPAT plasmid

Plasmid



Inc
Insertion sequence
Transposon

DNA

Pulsed-Field Gel Electrophoresis (PFGE)

DNA
PFGE
DNA
Sl-nuclease
S1-nuclease
PFGE  S1-PFGE
DNA
DNA IHlumina NEXTERA XT
kit MiSeq
C.
DNA
MiSeq

GPAT

quality trimming,

genome subtract , de novo assembly, ORF
ORF Inc

( 2) Quality trimming

fastg-mcf
script
Genome subtract

skewer
in house perl

bwa, samtools, Hydra
in house perl

Assemble A5 miseq, A5 assembler,
Spades, platanus  price
(PIPr)
ORF prodigal,
gmhmm_heuristic, gmhmm
ORF Inc
BLAST
plasmid COG, ARDB
+ CARD NCBI NR
Inc PBRT
replicon typing in
silico PCR
quality trimming
GC
Inc type
overview
Plasmid 24
plast plasmid
NCBI
GPAT
GPAT  MiSeq

fasta format

GPAT

GenBank format

GPAT

plasmid

GPAT

1,700



GPAT

GPAT

GPAT plasmid

plasmid
plasmid

plasmid
iPAT (inter Plasmid Analyzing Tool)
25 iPAT  GPAT

plasmid  ORF
plasmid

GPAT plasmid 1PAT

plasmid
plasmid

NDM- plasmid
GPAT GenBank format
NCBI NDM-1
plasmid iPAT

NDM-1 plasmid

iPAT  GPAT
plasmid
GPAT
plasmid
plasmid
plasmid
plasmid

GPAT  MiSeq plasmid
web
1,700
iPAT  GPAT plasmid
GPAT/iPAT
plasmid plasmid
1- L ] ’
Comprehensive analysis of

horizontal plasmid transfer based on
a component network analysis:
Plasmidome network analysis.
36 (
2P-0087)(2013 12
)

2. 54 Interscience Conference on
Antimicrobial Agents and
Chemotherapy (I1CAAC) (

Akifumi Yamashita, Tsuyoshi



Sekizuka, Makoto Kuroda) Plasmidome
Community Network Analysis For
Antimicrobial Resistance.
2014

2P-089

Plasmidome network analysis.



- O ...

etk DINA

S1-PFGE

NEXTERA XT kit

MiSeq

GPAT

(quality trimming, de novo
assembly, ORF

)

arwNRE

6. iPAT

DNA  PFGE S1-PFGE

. iPAT analysis
GenBank data * o ORF list =¥ w

gbk
GPAT (Global Plasmidome Analyzing Tool) plasmid
Quality trimming skewer fastq-mcf in house perl
Genome subtract bwa, samtools, Hydra in house perl
Assemble A5 _miseq / A5 / spades / PIPr ORF

prodigal, gmhmm_heiristic gmhmm



ichia coli, Hos
L, plasmid size

(2015 01/19-12:23)

Overview
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Quality timming: 91,001 (77.6%)

Assembly: 9 contigs
Length: 1,049-41,350 bp
GC: 50.9 %

Total base: 111,136 bp
N5O: 26,645 bp

Number of genes: 137
Detected Inc types: Fll, FICF, FIBF
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\ Assemble | Finished.
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DQ8&54TT
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131795168

See your project list

About COG
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Trimming method:
|Minirnum average quality threshold: ‘ 16

shewer -
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| ORF finding deEI‘smgle -

[Target sequence type:|| progids| -

BLAST search settings

Gapped search: |[ON  «
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Collection:
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Show/Hide analvsis log

The cog database was downloaded from
NCBI cog database (Mar. 2, 2003 version).
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Metallo-Beta-Lactamase Engineering
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the class B metallo-beta-lactamase genes.

About ARDB (ARDB + CARD)
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the sequences were extracted from NCBI NR.
database by us on Jun. ath 2013 Note that
we do not hold some of the genes in the
original ARDB because of the update of NCBI
database that make some accession
numbers being expired. This database was
updated on Sun Jan 18 23:55:10 JST 2015
according to the update of CARD database.
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Project Name:
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Contig size: 1,049-41.350 bp
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Jinghui Zhang, Zhenz Thang, Yebh filler, and David J. Lipnan (1987, 2 © 9
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VRE
2011 2012 271 180 91 358
157 201 629 ESBL 57 (9-1%) AmpC
39 (6-2%) ESBL 20.0% 21.5%
AmpC (9-2%) (3-9%) 2013 100
89 189 ESBL 102 (54.0%)
AmpC 39 (20.6%) ESBL 64.0%
42.7%  AmpC 14 0% 28.1%
ESBL CTX-M CTX-M-1 CTX-M-2, CTX-M-8/25
ESBL AmpC
CIT
VRE 2012 2 2
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VRE 2 PFGE MLST
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2012 2013
2011 2012
LB 3 ml
0.1 ml DHL ABPC 20 mg/L
2013 ABPC
80mg/L LB 3ml
CAZ 1mg/L CTX
Img/L DHL
0.1ml 2
CTX CAZ MIC
2mg/L
ESBL CTX, CAvV, CAz
AmpC CTX, , CAZ

ESBL; TEM, SHV, CTX-M,
AmpC; MOX, CIT, DHA, ACC, EBM, FOX
PCR
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Enterococcosel Broth
BBL Bile esculin azide agar Difco
Brain Heart Infusion agar Difco
VCM
TEIC
VRE

Enterococcosel Broth 48
VCM12.5 mg/L Bile esculin

VCM6.0 mg/L

azide agar
VCM6.0 mg/L  Brain Heart Infusion agar
0.1ml  VRE

37 48

100
VRE vanA, vanB, vanCl1, vanC2/3,
vanh, adl
PCR DNA
Big Dye primer PFGE MLST

2011 2012
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1
2011 2012
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271 180 91 358
157 201 629
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2012 2013
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3 67
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