26

BML

2014
AAC(6°)-Ib AAC(6°)-lae

AAC(6°)-Tb
IMP

1.2014

IMP-type

IMP



2014
304 AAC(6)-Ib
AAC(6°)-lae IMP-type B -
IMP-type
2013
2. IMP-34
IMP-34
IMP-34 NCGM1900
CTAB
PacBioRSII
Minimus2
DDBJ IMP-1 IMP-34

pHSG389-blaIMP-1

pHSG389-blaIMP-34 DH5
a
[3 -
MIC
IMP-1 34
C.
1.2014
2014 304
IMP 176 57.9%
AAC(6)-Tae 115 (37.8%)
AAC(6)-Ib 107  (35.1%)
Table 1 2013 298 IMP
169  56.7% AAC(6)-Iae 129
(43.3%) AAC(6)-Ib 89 (29.9%)
(Table 2) AAC(8)-lae
AAC(6)-Ib
2014 IMP
IMP-1: 99

IMP-6:7 IMP-7:29 IMP-10: 32
IMP-34: 1 IMP-43: 8
2. IMP-34
IMP-34
IMP-34 NCGM1900
Accession no. AP014622
aac(6’)-Ib
IMP-34
tnpA-intl-blayp.34-aac(6')-1b-gacEdel tal-sull-o
rfX-tniBdelta-tniA 2
(Fig. 1)

pHSG389-blaIMP-1

pHSG389-blaIMP-34
B -

MIC pHSG389

B - MIC

pHSG389-blaIMP-1
pHSG389-blaIMP-34
(Table 3)
IMP-34  IMP-1
(Table 4)

D.
1.2014

IMP-type MBL

AAC(6°)-Tae AAC(6°)-Tb

AAC(6)-Ib

IMP

2. IMP-34
IMP-34
2011 IMP-34

blaIMP-34



Klebsiella pneumoniae

blaIMP-34
aac(6’)-1b IMP-34
2
E.
AAC(6’)-lae

AAC(6°)-Ib

IMP-34 IMP-41 IMP-43 IMP-44
IMP

2)

3)

Tada T, Miyoshi-Akiyama T, Dahal RK,
Mishra SK, Shimada K, Ohara H, Kirikae
T, Pokhrel BM. Identification of a novel
6’-N-aminoglycoside  acetyltransferase,
AAC(6’)-Iak from a multidrug-resistant
clinical isolate of Stenotrophonomas
maltophilia. Antimicrob Agents
Chemother. 2014;58(10): 6324-6327

Tada T, Shrestha B, Miyoshi-Akiyama T,
Shimada K, Ohara H, Kirikae T, Pokhrel

BM. NDM-12 a novel New Delhi
metallo-B-Lactamase variant from a
carbapenem-resistant Escherichia coli
clinical isolate in Nepal. Antimicrob
Agents Chemother. 2014; 58(10):
6302-6305

Tojo M, Mawatari M, Hayakawa K,
Nagamatsu M, Shimada K, Mezaki K,
Sugiki Y, Kuroda E, Takeshita N, Kustuna
S, Fujiya Y, Miyoshi-Akiyama, Kirikae T,
Ohmagari N.: Multidrug-resistant
Acinetobacter baumannii isolated from a
traveler returned from Brunei. J Infect
Chemother. 2014; in press.

4)

S)

6)

7)

8)

9

10)

Tojo M, Nagamatsu M, Tanaka M,
Narahara K, Miyoshi-Akiyama, Kirikae T,
Ohmagari N.: Evaluation of an automated
rapid diagnostic test for detection of
Clostridium difficile.  PLoS One. 2014;
9(8): 106102

Tojo M, Tada T, Shimojima M, Tanaka M,
Narahara K, Miyoshi-Akiyama T, Kirikae
T, Ohmagari N. Dissemination in Japan of
multidrug-resistant Pseudomonas
aeruginosa isolates producing IMP-type
metallo-B-lactamases and
AAC(6’)-lae/AAC(6’)-Ib. J I nfect
Chemother. 2014; 20(9):586-588
Hayakawa K, Miyoshi-Akiyama, Kirikae
T, Nagamatsu M, Shimada K, Mezaki K,
Sugiki Y, Kuroda E, Kubota S, Takeshita
N, Kutsuna S, Tojo M, Ohmagari N.:
Molecular and Epidemiological
Characterization of IMP-Type
Metallo-f-Lactamase-Producing
Enterobacter cloacae in a Large Tertiary

Care Hospital in Japan. Antimicrob
Agents  Chemother. 2014;  58(6):
3441-3450

Tojo M, Fujita T, Ainoda Y, Nagamatsu M,
Hayakawa K, Mezaki K, Sakurai A, Masui
Y, Yazaki H, Takahashi H,
Miyoshi-Akiyama, Totsuka K, Kirikae T,
Ohmagari N.: Evaluation of an automated
rapid diagnostic assay for detection of
Gram-negative  bacteria  and  their
drug-resistance genes in positive blood
cultures. PLoS One. 2014; 9(4): €94064
Tada T, Miyoshi-Akiyama T, Shimada K,
Kirikae T. Biochemical analysis of
metallo-f-lactamase  NDM-3 from a
multidrug-resistant Escherichia coli strain
isolated in Japan. Antimicrob Agents
Chemother. 2014; 58(6):3538-3540

Tada T, Miyoshi-Akiyama T, Shimada K,
Shimojima M, Kirikae T. Dissemination
of 16S rRNA methylase ArmA-producing
Acinetobacter baumannii and emergence
of OXA-72 carbapenemase-coproducers in
Japan. Antimicrob Agents Chemother.
2014; 58(5):2916-2920

Hashimoto A, Nagamatsu M, Ohmagari N,
Hayakawa K, Kato Y, Kirikae T.:
Isolation of OXA-48
carbapenemase-producing Klebsiella



11)

pneumoniae from a traveler returning from
a foreign country to Japan. Jpn J Infect
Dis. 2014; 67(2): 120-121

Tada T, Miyoshi-Akiyama T, Dahal RK,
Sah MK, Ohara H, Shimada K, KirikaeT,
Pokhrel BM. NDM-1 metallo-B-lactamase
and ArmA 16S rRNA methylase
producing Providencia rettgeri clinical
isolates in Nepal. BMC Infect Dis.
2014;14(1):56.

producing  multidrug-resistant

87

43

26 10

Pseudomonas aeruginosa clinical isolates in

26

2.
1) IMP-43
AAC(6')-lae and/or IMP-type MBLSE£H
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Positive Negative Total
Aﬁggi)\;éae 110 5 115 (37.8%)
or -lb oy 50 57 107 (35.1%)
Positive
Negative 16 66 82
Total 176 (57.9%) 128 304
Tablel
AAC(6')-lae and/or IMP-type MBLsEEAE
IMP-type MBLs
Positive Negative Total
AAC(E')-lae 118 11 129 (43.3%)
AAC(6')-lae P05|t|‘ve
or -Ib Alf\C(G )-b 42 47 89 (29.9%)
ositive
Negative 9 71 80
Total 169 (566.7%) 129 298

Table2




MICs of B-lactams for P. aeruginosa NCGM 1900, E. coli transformants with blayyp.; and blayp_34

MIC (pg/ml)
Antibiotic(s)® P. aeruginosa E. coli DH5a E. coli DH5a E. coli DH5a
NCGM1900  (pHSG398/IMP-1)  (pHSG398/IMP-34) (pHSG398)

Ampicillin >1,024 32 32 2
Ampicillin-Sulbactam 512 16 16 1
Aztreonam 16 <0.25 <0.25 <0.25
Cefepime 1,024 2 2 2
Cefotaxime >1,024 16 16 <0.25
Cefoxitin >1,024 512 512 2
Cefozopran 1,024 4 4 <0.25
Cefpirome 256 0.25 0.5 <0.25
Ceftazidime >1,024 512 512 <0.25
Ceftriaxone >1,024 64 64 <0.25
Cefuroxime >1,024 256 128 4
Cephradine >1,024 256 256 16
Doripenem 256 0.25 <0.25 <0.25
Imipenem 256 0.5 0.25 <0.25
Meropenem 512 0.5 0.25 <0.25
Moxalactam >1,024 64 64 <0.25
Penicillin G >1,024 128 128 32

®The ratio of the ampicillin to sulbactam was 2:1.

Table3

Kinetic parameters of B-lactamase IMP-1 and IMP-34with various substrates

Km (uM)? keat (s™)? keat/Km (uM™ s7)2
Substrate
IMP-1 IMP-34 IMP-1 IMP-34 IMP-1 IMP-34
Penicillin G 662 423 94 49 0.14 0.12
Ampicillin 340 355 16 13 0.048 0.037
Cephradine 73 57 21 15 0.29 0.26
Cefoxitin 34 31 2.7 2.0 0.080 0.066
Cefotaxime 14 10 2.9 2.0 0.21 0.20
Ceftazidime 26 22 0.68 0.4 0.026 0.019
Cefepime 21 29 1.4 24 0.064 0.084
Aztreonam NH® NH® NH® NH" NH® NH®
Dripenem 39 39 4.8 3.8 0.12 0.096
Imipenem 58 59 6.9 4.9 0.12 0.083
Meropenem 37 46 2.3 2.0 0.062 0.043

®The Km and kcat values represent the mans of three independent experiments =+ standard deviations.

°NH; no hydrolysis was detected under conditions with a substrate concentration of up to ImM and an
enzyme concentration of up to 700nM.

Table4
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