< positive control DNA list >

1. class A p-lactamase gene (non-carbapenemase)

gene type )
tube label primer sequence (5° —3 ) amplicon size
(gene)
TEM F;CCGTGTCGCCCTTATTCC
TEM 824bp
(TEM-26) R; AGGCACCTATGTCAGCGA
SHV FATTTGTCGCTTCTTTACTCGC
SHV 1051bp
(SHV-12) R; TTTATGGCGTTAGCTTTGACC
CTX-M-1 group F; GCTGTTGTTAGGAAGTGTGC
CTX-M-1 516bp
(CTX-M-3) R; CCATTGCCCGAGGTGAAG
CTX-M-2 group F; ACGCTACCCCTGCTATTT
CTX-M-2 779bp or 780bp
(CTX-M-2) R;GCTTTCCGCCTTCTGCTC
CTX-M-9 group F; GCAGATAATAGCGCAGGTG
CTX-M-9 393bp
(CTX-M-14) R;CGGCGTGGTGGTGTCTCT
Reference

Tagi T et al, 2000. FEMS Microbiol Lett 184:53-56
Shibata N et al, 2006. Antimicrob Agents Chemother 50(2) :791-795

2. carbapenemase gene

gene type tube label primer sequence (b’ —3' ) amplicon size
F:TTGCCCAATATTATGCACCC
NDM NDM 420bp
R; ATTGGCATAAGTCGCAATCC
F; ATGTCAGTGTATGGCCGTCT
KPC KPC 893bp
R; TTTTCAGAGCCTTACTGCCC
F; ACCGCAGCAGAGTCTTTGCC
IMP-1 587bp
HP-1. 2 R; ACAACCAGTTTTGCCTTACC
Y F;GTTTTATGTGTATGCTTCC
IMpP-2 678bp
R;AGCCTGTTCCCATGTAC
F; ATGTTCAAACTTTTGAGTAAG
VIN-2 VIN-2 801bp
R; GCTAGTCAACGACTGAGCG
) F; TTGGTGGCATCGATTATCGG
0XA-48-1ike 0XA-48 T44bp
R:GAGCACTTCTTTTGTGATGGC
Reference

Shibata N et al, 2003

J Clin Microbiol 41(12) :5407-13

Poirel L et al, 2004. Antimicrob Agents Chemother 48(1)
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3. Plasmid-mediated AmpC B-lactamase gene

gene type
tube label primer sequence (5’ —3" ) amplicon size
(gene)
MOX F; GCTGCTCAAGGAGCACAGGAT
MOX 520bp
(MOX-1) R;CACATTGACATAGGTGTGGTC
CIT F; TGGCCAGAACTGACAGGCAAA
CIT 462bp
(CMY-2) R;TTTCTCCTGAACGTGGCTGGC
DHA F;AACTTTCACAGGTGTGCTGGGT
DHA 405bp
(DHA-1) R;CGGTACGCATACTGGCTTTGC
F; AACAGCCTCAGCAGCCGGTTA
ACC ACC 346bp
R; TTCGCCGCAATCATCCCTAGC
EBC F; TCGGTAAAGCCGATGTTGCGG
EBC 302bp
(ACT-1) R;CTTCCACTGCGGCTGCCAGTT
F; AACATGGGGTATCAGGGAGATG
FOX FOX 190bp
R; CAAAGCGCGTAACGGGATTGG
Reference

Perez-Perez FJ 2002. J Clin Microbiol 40(6):2153-2162
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Training text at NIID (2015.2.2_2015.2.6)

Screening for B-lactamase production (Disk diffusion tests)

vplate culture (incubated overnight at 37°C)
!

colony suspension in sterile water or saline (ca. McFarland 0.5)

l

inoculate an Mueller-Hinton agar plate by swab.

®&0nee

place disks containing antimicrobials and/or inhibitor.
*The distances between antimicrobial disk and inhibitor disk are very important!!!

!
incubation (35%2°C, 16 ~20hrs)
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Training text at NIID (2015.2.2_2015.2.6)

@ Screening for ESBLs (extended spectrum B-lactamase)
[Double disk diffusion synergy test]

ESBLs: TEM, SHV, CTX-M- etc.

CAZ: ceftazidime

CTX: cefotaxime

ACV: amoxicillin/clavulanic acid
S/A: sulbactam/ampicillin

CAZ ACV CTX
o O O

o O O
CAZ S/A  CTX

* : inhibitor
*amoxicillin, ampicillin: Penicillin
ceftazidime, cefotaxime: 3rd generation cephalosporin

Results
Inhibited by
zone diameter ACV and S/A only ACV
pending
CTX > CAZ - -
TEM-, SHV (check by PCR)
pending
CTX < CAZ -M-
(check by PCR) CTX-M
CTX = CAZ pending pending
(check by PCR) (check by PCR)
TEM-, SHV-
CTX-M-
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Training text at NIID (2015.2.2_2015.2.6)

@ Screening for metallo-B-lactamase producers

metallo-B-lactamases: NDM-, IMP-, VIM- etc.

CAZ: ceftazidime

MPM: meropenem

IPM: imipenem :
SMA: sodium mercaptoacetic acid

* : inhibitor
*ceftazidime: 3rd generation cephalosporin
meropenem, imipenem: carbapenem

Results

For metallo-B-lactamase producers, a clear
expansion of growth inhibition zone appears
between the disks containing CAZ/MPM and SMA.
(Right arrow)

Direction of expansion: vertical to CAZ/MPM-SMA —positive
parallel to CAZ/MPM-SMA —negative (basically)

e

Reference
J Clin Microbiol 2003, 41:5407-5413

-1 type MOL pro
B, aersginosa)

VIM-2 type MBL producer IMP-1 ¢ AmpC producer
{P, agruginosa} {C. freundify
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Training text at NIID (2015.2.2_2015.2.6)

® Screening for KPC and AmpC producers

MPM CMZ

CMZ: cefmetazole
MPM: meropenem

APBA: 3-aminophenyl boronic acid (+10ul) ABPA solution
. 50mg/mlin DMSO
MICPC: cloxacillin (+10ul) store at -20°C
* : inhibitor MICPC solution
¥ . ; 20mg/ml in sterile water
cefmetazole: cephamycin Store at -20°C
meropenem: carbapenem

Results
Inhibited by
only APBA APBA +MCIPC only MCIPC none
KPC AmpC pending not producing
(check by PCR) KPC/AmpC
Reference

Antimicrob Agents Chemother 2009, 53:146-149
J Clin Microbiol 2005, 43:4163-4167
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Training text at NIID (2015.2.2_2015.2.6)

Reference

EUCAST guidelines for detection of resistance mechanisms and specific resistances of

clinical and/or epidemiological importance (Version 1.0)

[Recommended methods for detection of carbapenemases in Enterobacteriaceae[

Figure 1. Algorithm for carbapenemase detection.

ar MIC =012 mgiL

Meropenem zong diameter <25 mim
in all Enterobacteriaceas

Synergy with Synargy with APBAS Bynergy with No svieray’
APBAIPBA only PBA AND cloxacillin DPA/EDTA only ynergy
I (AmpC ahl mal] [ ! |
KPC (or other class A f"E ( ‘énmsg% Metallo-bets- W ESBL plus porin Joss
carbapenemase) or plasmid-acquired) lactamase (MBL) AND OXh-48°
) plus porinloss ) L y

Abbreviations: APBA=aminophenyl boronic acid, PBA=phenyl boronic acid, DPA=dipicolinic
acid, EDThA=ethylenediaminetetraacetic acid {all of them B-lactamase inhibitors added to
disks or tablets containing meropenem in combination disk testing assays)

! Combination of KPC and MBL may not show synergy but isolates are normally highly
resistant to carbapenems. They are easiest to detect with molecular methods.

? High-level temodillin resistance [MIC =32 mg/L {12, 18), tentative zone diameter <11 mm
with temocillin 30 pg disk (17)] are phenotypic indicators of OXA-48 production, which
should be considered in the absence of synergy with inhibitors of class & and B
carbapenemases.
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Training text at NIID (2015.2.2_2015.2.6)

— 46 —



Training text at NIID (2015.2.2_2015.2.6)
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Training text at NIID (2015.2.2_2015.2.6)
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1. Please write in which Ambler’s class does each p-lactamase belong to.

KPC ( )
NDM ( )
OXA-48 ( )
IMP ( )
SHV ( )
VIM ( )
CTX-M  ( )
TEM ( )

2. These are the b-lactamase inhibitor. Which Amber's class of

B-lactamase will they inhibit?

clavulanic acid ( )

EDTA ( )

3-aminophenyl boronic acid ( )
sodium mercaptoacetic acid  ( )
sulbactam ( )

cloxacillin ( )
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® NIID No.MRY12-19

O 0O\
Shi, O

O

1Pt

® NIID No.MRY14-134

Klebsiella pneumoniae

IPhi  MAEPK

o 0O
PM MEPM
+OPE +APD

O

Escherichia coli

CMN

O

C(RZ S?A C%(

O O

MZ+APB CMN+APB
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(@ NIID No.MRY14-348 Escherichia coli

CAZ ACV CTX
o O O

o O O
CAZ S/A CTX

NIID No. MRY13-284  Escherichia coli

CAZ ACV CTX CAZ CAZ
o 0 O o) (@)
SMA O
O o O
o) e} O O
CAZ S/A CTX MPM MPM

MZ+APB CMN+APB
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| Result sheet for Acinetobacter spp. |

isolate No. : Species : Acinetobacter spp.

1. Screening for metallo-p-lactamase producers

< comments >
2. PCR
metallo-B-lactamase genes OXA-type carbapenemase genes > ”
(Class B B-lactamase) (Class D B-lactamase)

IMP-1 type OXA-51-like

IMP-2 type OXA-23-like

VIM-2 type OXA-24-like

OXA-58-like
1S4bal-OXA-51-like
Reference

1) Shibata N ef al. 2003. J ClinMicrobiol. 41(12):5407-13
2) Woodford N et al. 2006. Int J Antimicrob Agents. 27(4):351-353
3) Turton JF et al. 2006. FEMS MicrobiolLett. 258(1):72-77
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| Result sheet for Enterobacteriaceae

Isolate No. : Species :
1. Carba NP test
2. disk diffusion test
(@Screening for
(DScreening for ESBLs @Screening for KPC and AmpC
metallo-p-lactamase
O O o©
o O O

CAZ  ACY_ CTX
o o O

o O O
CAZ S/A CTIX

comments comments comments

3. PCR

Carbapenemase genes Class A fB-lactamase genes plasmid-mediated AmpC 3-lactamase genes
(except KPC type) (class C p-lactamase)

NDM type TEM- MOX

KPC type SHV- CIT

IMP-1 type CTX-M-1 group DHA

IMP-2 type CTX-M-2 group EBC

VIM-2 type CTX-M-9 group FOX

OXA-48-like ACC
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| Results sheets for Pseudomonas aeruginosa |

isolate No. : Species : Pseudomonas aeruginosa

1. Screening for metallo-f-lactamase producers

< comments >

2. PCR

metallo-pP-lactamase genes (Class B B-lactamase)

IMP-1 type

IMP-2 type

VIM-2 type

Reference
Shibata N et al. 2003. J Clin Microbiol. 41(12):5407-13
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BAGBNFIEEEE H - FEEIYEICK§ 2 FHEE L SR EN TR E)
FRCEGHRRYE GEBERB)

PIRET ) DEROREE T — & _X— 2 EH

HYRMLE BE R (ESLRIYENIERT - WIRES ) MR 57— - B F—R)
WoEm g WTBSE (ESLERYEVIERT « WIRES ) MRS v ¥ — 8 == - TEFRE)

IR E

TFEBIIRERRBBEE RS> TN BET v 7 U A NV ADBEGURIEIRLE R T 5 72, National
Center for Biotechnology Information (NCBI) database 2252} 7,933 #43DF v 7oA L
A o ) BEHI B BUS L. serotype, genotype fEIZ4FE L T Google Maps 12 THrAm#iE % {ERR
L7z, MAKETHEESNDT 7 U AILAD genotype (ZITHHEAT 2 AR RN BRI H
V. FNUXT VT UANADKEEN & T DREGURET A 79 A 7 MZERT 5 0 L #HEfl
N, ET2 MBI THRE SN OIMABRYES b~y 7 L TEMETEX 5 web T4 N EHEREL,
HESMEMATIZELG Y 2 7 R+ 2 T OEE L, EMRICBIT 2 EEREIC BRI D web Y1 MC
RAHELOELEBLTWD, 5%, TUVTEEHE BREZEEROICHEOMN T BV AT LEHENT S
7=, MDOIRFES ) AMERO~ v FLEHEL TS FETH D,

A. BFEEM

%< OFH - BERLENFEEL, /1 70T
VYL T U ERIMHERERE ., AR
JEITEHOTER N EIC L » TITERE RREL 72
STWABRYLETH D, I SRBYEICKT L TE
CI 72 BYSEX R DOSLR L FT- 72 IREE, v 7 5,
TS ORIFERREN RO HILTWVD, TR
YUEIXT VTICRBWTCORENEE L 25 Z Lin
b, TVTICBWTHAT 2 2 b EERRED
70 MMERITEDRERIRE 20, T AEHRE
B & LT s L B FEA~OIF R IR
X E 2D S B,
AN TL, EFEFICRERMEE 25
AVTNTEUYFTANVR T T TA VA FHE|
MR, FTREEMES IO/ vy A VAL
T, 7VTHEE BREFERICHEOITIT 5V A
FAEHESN L, TVTIZRBWTHRITL TWARE
BRREZLTDT ) AT —F_R—REEHE L, &
HITT —Z _— 2 PRI HERF S D T O B
EWNITHZEEBMETD,

B. #WFFGE

1) Ty 7 AV ADNBESER OB
T T TA IR ) ABELF % National Center

for Biotechnology Information (NCBI) database

DHEN 7.933 B v EAEL., RLEhTnd
serotype, genotype BIZHFE LT, AT —&~
—ADEFFE genotype S3EADEEARR 2R EMT Fik
[

Yamashita A, Sasaki T, Kurosu T, Yasunaga Y,
Tkuta K. Origin and distribution of divergent
dengue virus: novel database construction and
phylogenetic analysis. Future Virology. 2013,
8(11): 1061-83. (&FH)
http://www. futuremedicine. com/doi/abs/10. 22
17/fv1. 13.99
WZTHEL TV D,

2) Google Maps ICL AT VT OANADEEE L
SR X D KR AE,

Google Maps OHIEHR (7 VU —F A4k X)
ZIRRIWCLTT v 7 7 AV AD serotype &
genotype ZHEEEI S LI NA Fr— L TE
RLUTz, BRI —H_— A X MySQL TEHE L., #
B _E~ORIE L Java script D3. js I TRBRZEE L=,

(WHEE~DEE)

BRLEER L, AFESIEREZHWET 7Y
ANR e F—ERXR—=2DEETHY . EAFRIC
FE OV < BEFIMEEAT 1 —H04T » TV 720,

C. MErER
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NCBI B4 T — & ~— 2Bl HI B Gk S LTV D
7,933 #kDF T A VA K serotype T & T
Google Map _FIZ /%A F v — K TR AIHEIZ L,
SEEENC T 545 serotype DBEE (FEREHETIL
72 BAIBRGEECTH D) & AARIRILDMIFIRA 1
BECEXLHLOCLE (K1), 77t
DOEFENZ O~ v 7RI L VR LT <
o7, Serotype 1 (2,855 Fk), 2 (2,615 KF),
3 (1,706 #k), 4 (757 ¥k) Z &1 genotyping AV
ERTWAD72), ML TV D genotype Z & D
DEREAToIZ,

Serotype 1 TlL, Genotype I 7T VT T
BALTHY . —F. Genotype V 237 X U K[
TEMTHDLZEREFEFHICHETE D L 91Tk
o7 (2), FicKRY XU THECRITS
genotype IV 2MELITHD Z LITRFEST R Z &
WRA D,

Serotype 2 TlX. Genotype Cosmopolitan 73
W7 VT CTHEANTHY . —J ., Genotype
AsianAmerican N7 A U 7 K CHENTH D Z
& DMEFIRANC BR C & Jo, 7 T REEOH T
bHH 72 D genotype DMELLIZ 72 - TE Y [ serotype
1 L3 FEZIE S genotype DA T B Z & H3YHA
L7z (13),

Serotype 3 TlX. Genotype I, 11 XEHEFT ¥
T TEALTHY . —F, Genotype 111 37 A U
HRKPECEANTH D Z EPEETE (K4),

Serotype 4 TIL. M7 o7 R R T EE.
T AU J KR E BRIC AR A A T A3
L7z (K5),

Inbwy SRE~  AERIETHIEICIERHE
AINU, EBRENC ST D genotype DBERIRTL
DEEE BT L, ¥ BR=LTIIEHD
genotype RSN D —FH, XM F A, BUR
DT TIIUEE O genotype I BB THY . £
KClE Genotype V BEIZZ2-> Tz (K6),

AAROT v 7 BIERITE AFEGI RS EETH Y |
BERNDMED D - 127 o 7B NG E B

( http://www. nih. go. jp/niid/ja/iasr/511-sur
veillance/iasr/tables/1493-iasr-ta)
% Google map ~XE L7,

D. %8 E. &%

FUTTANAE, FXYTHEDDITRY X
A< Hh (dedes aegypti) T X -» T X1,
TANRIEICE EEFEET LR, B NSO

TV B USRI T2 2 8 mbhn
TW5, AREST — & _X—AD serotype & L
T genotype & LTHFILTE bz~ y 7R
I 2 LT & PR MR ERY 72 genotype 4
DR E T2, 1943 035 2012 4EFE TO 4B
s Bk s TR v, FRHEB LRSI E L
THHEFRARTDHIELARRIZLTND D,
genotype OZEELBRT L ENTE D, UA
VA E A 7 AT E U CHEE L. serotype,
genotype & L CREMIINIET DT, T 7
U A NWADERARTED T A 7 YA 7 VO BRI
bSLDIEA D, A1, BYWERIRIZILEIT b
SO K D IREERE AT AT D KO HES
REAY AN

T/, BIEPTC THAE S DI ANRGYER] b~
v 7T BIRRICHEE T X S 7, MEANERTETIC
G U A 7 W T % TR L TERFIZBT S
HEMREZET I EICHHELDT & EHRFL T
W5,

F. {REEfabRiEH

TR L
G. Wrgessk
1. FmCHE

L
2. FERER

NIID International Seminar on Infectious
Diseases. 22nd - 23rd January, 2015. Venue;
Sunshine City Conference Room No. 14. The fifth
floor, World Import Mart Building, 3-1-1
Higashi~-Tkebukuro, Toshima—ku, Tokyo, JAPAN.

“ Pathogen Genomics for Public Health”

Makoto KURODA.

H. ZERMEEME D HIRE - Bk

1. FEFEUE
72l

2. ERFEBE
L

3. Foi
L
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Dengue Virus ARET—FN-2ZRE AENOWAEAIEE

= JNEE D A o  s—smm : 1943 - 2012
FYIT T4V BRF~IR—ABRE (NCBI) T D lemn . i
2003 - 2012 EmE Download xisx / csv

-
Z

1 FrZUANAART =% =2 L Google Map = TOHORF(L (MiEHF]), NCBIEFIF — &~
— BB SR SV TND 7,933 BRDT > 7 U A )L A % serotype = & Z/8A F ¥ — N CTHBEREEIZ LT,
Serotype 1 (2,855 ¥£), 2 (2,615 £§), 3 (1,706 #%), 4 (757 £E),

Dengue Virus AT —I_—~ABEH BENOBAFEOHER

G F—gmE : 1943 - 2012
F-SWHE © 2014/1126
Download xisx / csv

2 T U7 UA VA serotype 1 (2,855 k) DRFAT — & ~X— A 025 genotype % HIE L Google Map £ C
X7~ Genotypel MHF T 7 TEATH Y, —FH. Genotype V 237 AV I KEETENM TH D Z &4
A TE 5,
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Dengue Virus 2T —4 _—ABHY BEAOBH AR
oAl : - : 1943 - 2012
i 2014/11/26

Download xlIsx / csv

. ik

3 T A VA serotype 2 (2,615 ¥R) DABAT —F X— X026 genotype ZH|E L Google Map £ T
X7k, Genotype Cosmopolitan WIFET 7 TEALTH Y, —J7, Genotype AsianAmerican 237 A U 77
KEETEALTH D 2 & DRI EfE T X 5,

[ Dengue Virus ARF—9R—ABRE BENOHAEFIEE

Al  FYUYANA BEF-IN—ABERE (NCB) TR - e
2003 ~ 2012 : ) F Download xlsx / csv

4 T 2T 74 NVA serotype 3 (1,706 ¥k) DABHT — & X— 255 genotype & HE L Google Map T
7™ b, LD Genotype A3 T 7 T & 4L, —75, Genotype Il 237 A U W RKEETEM TH D Z
& NRRA R TE B,
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