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BD ¥ v 7 A ™MEHERERIBIRIRE S AT LAV
N2AYA T UTHEEEFIRE

UKD - LR - ERE D - SRR - KB -
T - MR DY - Y - A D - SR
) IR RS
D BRI SRR

(201447 H 25 H32 1)

BD v v 7 2™ & HELBEIEIERE S 2 7 o2 HO Ny a~v 4 v Vil E{E T
(van Bz 1) OEEEHHREIZOWTHRE L7z, RIRFREOBRSIZEWTE, Kvan
B{Z T D real-time PCRIZ#51F 5 CHEDZEEIREL : CV (%) 1Evand 2.09%, vanB 1.72%,
vanCl 1.41%, vanC2/C3 1.52% & RIF s &R 213 6 iz, HERI 434k (vand IRATH
48K, vanBIRATH 148K, vanB B & O vanCl [GIRRE 1R 1BE, vanCI IR 6 8K, van
C2/C3TRATH ARE, 2 van BIn FEVER 1448) % W 725K D conventional PCR i &
DB I TE, —8EF100% OREREF/2, KV 2T 2130ERETY = 2 7 L
{ER BT & - 72 DNA DOflitlh, template DNA D437 & @ PCR A AR MLER, )L
KRKER T F Uy LT av A FYak & O Amplicon RHHEIEN TR THBL X h,
BHEHBLOI V235 -2 3 YD) 27 BSKIBIZEINX iz 5 2 M5E R & 59
I N TE D, RAEOIE L, HIMLICKZFSHITZ28DLE L 5N,

285 (7)

Ny av Ay ViERGERE fvancomycin (VCM) -
resistant enterococci: VRE} 13RSt i L8 %
BIWTH B, 1999 412 EGYED: Lo BAUER &
Lo CURE, mBuIshEmc s 0 Y, R
DOHIFGEIE DA 8 > TE T BWES Tl ik
WD A7 5 FIREE - ST liag ] O(F% e fE &
HoTn32, ZOk) 5ERE25, YBETid
2008 4F-4 H 2 S Gt R O [RlE - HEANRAZ M iR
IZA, VEM Oi/NEEFLIERE (MIC; minimum
inhibitory concentration) f#iA 4 ug/mL Ll %R L
72 W5 EK R 12 Dy T conventional PCR % FVY 7z van
HBIETF (vand, vanB, vanCl, vanC2/C3) DR %
N—F VEBE UTHIAYT 5 & & 812, ki

DO ORMEMIEE ZAELT&E 2, LALEDD,
KRIFFIREIZ AR DL LB 5 95 2, SBRAELT
BTEOYZ 2 7 EfEA BB L T 5 720 %7
FHLIL THEL o7z, 2O K HIRID
i, 201347 HIZRZ bV - T4 v F vy Uik
DBD Vv 7 2™ & HEEREERA S 2T A
BD~ vz 2) BNEilidhrz, KL, HkoO
fliy, HE0E, MO TR A TR TREETT S M
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1Z7F D2 HBreal-time PCRIZDWTHEI L, BD
¥y 7 2™ — 7Y GREEIC K B AR O RAR
AMENT U7z, [AIMEROIEMENMET 2175 & & 8
12, K 2T L8725 Lo RE bl KO
SEBEHHORAR DU DN THE T 5,

MR EFHE

1. MREk
ATCCHR, GTCHH KU BT OB 12k D
VCMIRPEBE T (vaniB{Z 1) ORERA & S 7zl
KR D S5 B, vanAdIRE Enterococcus faecium 4 ¥k,
vanB TR Enterococcus faecalis 2 ¥k, vanB{RA E.
faecium 11 ¥k, vanB & A Enterococcus sp. 1 ¥&,
vanB ¥ & WvanC1 {#H Enterococcus gallinarum 1
¥k, vanCI{RA E. gallinarum 6 ¥k, vanC2/C3 1R E
Enterococcus casseliflavus 4%, 4= van #8511
E. faecalis 14k, dt438kAx5 & L7= (Table 1),
¥ 72, EMRGTC 17547, v309 5 L U'v633 & 2 N 7Z
N05~v2 77 —7 v FIZHEEL, SREML -
W% A van BIAFIHERTE E U TRRENIHW 7=,

Table 1.

2. BDY v 7 RIZ K B van B FDHRE
1) 7947 —H&kU 70 —-TOFE (Table 2)

vand ¥ X U vanB O B40E - K 1213 Fang 5 9
DT 54 ~v—--Ta—T&H, vanCl ¥ LT
vanC2/C3 122\ T Primer3 (http://primer3.
sourceforge.net/) % FWNT&EFL 72D 5, Basic
local alignment search tool (http:/blast.ncbi.nlm.
nih.gov/Blast.cgi) = THREMZ MR L 72HEL T Z
Av—--Tu—T%5H\, F794~v— - Tu—
THBHI 1Y Y T B 72D 12.5 uL DFH THE
WLz, BT 74v—%X0T 0—TORRE%
05uM &L, BDMAXVZ4—3Ivy 2 (PCA
D) (HAXRZ b v - 74 v F Y V) fHE Primer
and Probe Diluent % 2 uL¥MIL 72D % PCR 7' L —
F OWEZEE A TI25uLi2 A 27 v T L7z,
2) AR O PR

VREZEPFIEH 72133 29— - v v b VERES
WIZHE L - I5EkE 1 2 @ = — % BD MAX DNA
fidiFy b2 (HAXRZ by - FuoFrvy)
{it /g Sample Buffer Tube (SBT) (i 1% 8% L ik
B Uz,

Strains used for this study

van gene type

Identification name (No.)

Strain number

vanA positive E. faecium (4)

GTC 1756T, v336, v482, v654

E. faecalis (2)

vanB positive E. faecium (11)

Enterococcus sp. (1)

ATCC 51299, v507

GTC 1757", v85, v95, v135, v136,
v137,v142, v156, v157, v207, v404
v328

vanB and vanC1 positive  E. gallinarum (1)

v309

vanC1 positive E. gallinarum (6)

v612, v613, vo14, v650, v655, v792

vanC2/C3 positive

E. casseliflavus (4)

v633, v783, v786, vI&T

All negative E. faecalis (14)

v610, v615, v618, v619, v620, v623, v624,
v625, v627, v628, v629, v631, v793, vio4

Total (43)
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Table 2. Real-time PCR primers and probes used for analysis

Primer/Probe Sequence 5'-3' Co:j.l?:lM) Asisl(l]jg;l Reference

vanA-f AGT CAA TAC TCT GCC CGG TTT C 0.5

vanA-r GCA GCG GCC ATC ATA CG 0.5 59

probe-A FAM-CGT CAT ACA GTC GTT ATC-MGBNFQ 0.5 5

vanB-f TCC GGT CGA GGA ACG AAA 0.5

vanB-r GCC CTC TGC ATC CAA GCA 0.5 70

probe-B VIC-ACG GCA AAG AAA GTA TAT C-MGBNFQ 0.5

vanC1-f GAA AAA CGA ATC GTC CCT GA 0.5

vanCl-r GCA ACC AAC ATA AGG CAGG 0.5 111 This Study

probe-C1 ROX-AAG TAT GGC GAG GAT GGC TG-BHQ2a-ROX 0.5

vanC2/C3-f  CGGCTT TTT CGA TTT TGA AG 0.5

vanC2/C3-r  TTC AAT CGT TTC AGG CAA TG 0.5 82 This Study

probe-C2/C3  Cy5-ATC AGC GCC AAA ATC ACC GT-BHQ2a-Cy5 0.5

3) BD~ v 7 ZI1Z &k % MWl it 5 & U real-time
PCR

2) TH#AEL 72 SBT % & U'BD MAX DNA fifil}
% v b-21}J& Unitized Reagent Strips &4 > 7L 7 v
712y b L7z#%, BD MAX DNAfilifti¥ » -2
i} J& DNA extraction reagent ¥ & U° PCR reagent
tubes, BDMAX VA #—3I vy 2 (PCAD), 7
T4~ — - 7u— T % Unitized Reagent Strips
DENTEFNDA L) v T2y FL7z, BDY v
O AARKIZBD Y vy 2 2 — ) v Y (HARZ
YT ARV Y) BRUH U TLT Yo%
Xy MU, Bl &t [ExK™ DNA-2 € — F ],
real-time PCR 4k ff [95°C10 73 D %, 95°C10#) (%
M), 60°C17.98 (7=—1 v, ik, i) %
4044 7| OFGE TREBMBEEIEEZ 1T 7,

3. 2van B FHBMERZ AV ZFRBHERMED
2 van BIE MR A 10 HHIE U vand, vanB,

vanCl, vanC2/C3 %385+ D real-time PCRIZ ¥ 1}
% CHEDOZETRE : CV (%) #KD 7=,

4. HE3K D conventional PCR & & O HBiHRET

HE K D conventional PCR#%:Y EBD v v 7 X %
WL, MER—FEE, WER, eSS omE
AT o7,

R

1. 2van B FHHEERZ AV -ERBHRED

&

FvanBIAT & & BIF LR 3Blg S he
(Fig. 1)s 72, HvanB{Z D CHED CV (%) &
vanA 2.09%, vanB 1.72%, vanC1 1.41%, vanC2/C3
1.52% & RIF A ARG S5 17z (Table 3).

2. £k D conventional PCR % & O HBHRES
—HEOKTIE, IR EKREENLKD
conventional PCR % & —3 L 72 #5 R 0315 6 I 7=,
HWERBNZ DWW T, PERER B K £ 24057 ThH >
720IZx L, BDV v o Atk K% 13045 & Kl
R A 72 (Fig. 2). &7z, fEkRETY=2
T ILIRAE D BB T & - 72 DNA Ol i, template



288 (10)

THE JAPANESE JOURNAL OF ANTIBIOTICS

67—5 Oct. 2014

Fig. 1. Amplification curves of real-time PCR simultaneous repeatability test

PCR Graphs
PCR Backaround 475/520

1520
1320
VanA
1120
Oneg)
920 §:
720 8:
-]
520 )
-
320 O
120
.0 I\lannhug ( :r\yT'--o|
LJ s 10 as a0 2s 30 s 40
PCR Graphs
PCR Backaround 530/565
1320
1120 von B
920
&
720 g:
Os
520 os
Os¢
o
320 Os
O1e
120
| = Negative-Control
L] s 10 1s 20 25 30 5 40
PCR Graphs
PCR Backaround 585/630
4080
wo | vaNC]

DNA D43 75 £ O PCR BRI, 7 V8 Sk E)
RITFVTLTUVA FYEE L E D Amplicon
HWHER TR THEHL S 2720, ERAHBX
Vav23I%—YavD) 27 BKIEICERL 72,

ZE
VRE & GYE 13 1999 12 AT & 47 REGYE B ik

12 &0 SHHRGYE & U CaBlRE»#BNT o h

TLARE, 2 OWmERIIIINME1Z B 5, VRE RS
SEDREGUREE EOPNIZEI L TiE, 20134 HD
— IR &2 T AR EE DS [0 - RIS &k B
BRI DR 2> D oy BRI x4 % VEM O MICHE A
16 ug/mL LA || OREGYEGIIZZATE & 75 D # R 8
@ﬁ BAEE K572, LaL, LATOR 4 O

Tl vanBRAMGEKF D 5 5 6.6% 23 16 ug/mL
W72 8 VW VCM OMICIH TH > 72 Z & 8 & H
5, KR van BIZ T OMBIIEGT R FEE LR



Oct. 2014

THE JAPANESE JOURNAL OF ANTIBIOTICS

67—5 289 (11)

Fig. 1.
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Table 3. Ct value analyses of real-time PCR simultaneous repeatability test
vanA vanB vanCl vanC2/C3 Internal Control

Repeat counts 10 10 10 10 10
Ct Maximum 24.05 22.52 20.74 22.20 26.48
Ct Minimum 22.61 21.50 20.03 21.38 23.28
Ct Mean 23.50 21.97 20.44 21.79 24.74
SD 0.49 0.38 0.29 0.33 0.93
CV (%) 2.09 1.72 1.41 1.52 3.74

BETHDLEEALOND, vaniBIET DoAY
M k3R & U Tid Dutka-MaLen 5 @ Multiplex
PCRY BPUHE N TV 32, Kiks Ybio HHER
BEOHTIIET 5125 72 > TIBRARFHE R ENE
ORER D L2 5 FAAEL, EBARHEO R & X
DEWEND -7z,

ZZTbhbhbhiEBD~V v 2 2 a2l
Multiplex real-time PCR {2 K % van 8 {5+ O #i
ERGETL, BAEZEL X2, BDV w7 2

B osht, BiE, Bito THREEZ $XTEEET
79, HEOFHE - Nested PCR, 7 ¥ 7)) TV D
Y=rvv vy, BRUKECKE T T avy
A gl 25 £ PCREGWEPEY) 0 2 KA A A W]
ETH DD, MEAFDRE 4 7% real-time PCR 51l %
MATRECTEWILEEEZ 8D, BDY v 7 2% H
W72 ) ¥ F )L O Multiplex real-time PCR {2 D1
TIZSYBRGreenl2 k%4 v 4 —HL—vavk

Melt curve analysis 1= & 2 B 7, #k7o —
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Fig. 2. Comparison of BD MAX™ system and conventional PCR method with assay time
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D CHIED CV (%) 1Z vand 2.09%, vanB 1.72%, vanC1
1.41%, vanC2/C3 1.52%, iERIF 43 ¥k & 72 4¢
Hd conventional PCR 3% & D i Tld—3%# 100%
EXENTNRIFEERM GO N, 72, #HAE
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WHREL 2 O, WAE DD TR 572, 7z,
real-time PCR Z#HIEFHELE L TWB Z 05, fiE
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s L OMIITIE 2 BIETE, MARH O KiF 24
K FEBL E Mz,

BD~ v 27 Z Eili DR, BYM 4 2 SCHRES 2389
AXRTTOBD, ZDIEEAEIT X —H — Rk
¥ % GO MERERHIT 'Y TH b, 201446 H
BifE, BD ¥ v 7 2™ — 7 VEkdE & v 7= H
B real-time PCR @ # & 1% 1l if @ Darexe 5 D
Pneumocystis jirovecii2® DA TH 5, b
b, K 2filH, 2 L TAHPIOBD v v 7 2™

F — 7 ViRHRIZ & B 4 H B real-time PCR B 75 R

ﬁﬁj@%ﬁ%k &Of:o
GHEOMRIFE LIZHFLzan=-2561%
GN=DTHS7, FENEEHIEEZHE L

TOT 4 TH—=NA TV AEG5T B R
5OEBERINEBNRZRRTHDEEZ S,

3CHR
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Development of a simplified assay for detection of van gene har-
bored enterococci using the automated BD MAX™ platform

DAISUKE SAKANASHI, YUKA Yamacisar'? , Narivi Mivazaki! , TakayosHr Suzuki”
Tomoko OnNo, Atsuko Yamana?, Isao Korra?, SErsuo Mryaimva®
Hirovuki Suematsu” and HirosHiGE Mikamo'?

9

b

! Department of Infection Control and Prevention,
Aichi Medical University Hospital

2) Department of Clinical Infectious Diseases,
Aichi Medical University Hospital

We developed and evaluated of multiplex real-time PCR assay for detection of vancomycin-
resistant genes (vand, vanB, vanC1 and vanC2/C3) using the new, fully automated BD MAX
platform. Ct value analyses of real-time PCR simultaneous repeatability test have showed the
usefulness; coefficient of variation: CV (%) were determined 2.09%, 1.72%, 1.41% and 1.52%
with vanAd, vanB, vanCI and vanC2/C3, respectively. We also evaluated with 43 strains of
enterococci were characterized by conventional PCR method; 4/4 for vand-positive, 14/14 for
vanB-positive, 1/1 for vanB plus vanCl-positive, 6/6 for vanCI-positive, 4/4 for vanC2/C3-
positive and 14/14 for all-van gene-negative strains were identified correctly. This assay was
automatically performing before and after PCR operations previously done manually by operator,
such as DNA extraction, sample dispensing and gel electrophoresis or the ethidium bromide
dyeing. As a result, work burden and the risk of the contamination were largely reduced and were
shortened to about half for measurement time. We conclude that this assay could greatly
contribute to efficient and rapid detection of vancomycin-resistant genes.
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