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GenoType® MTBDRs! 12 & % #4% 1 @ fluoroquinolone,
aminoglycoside 3 & (N ethambutol B HMRAIZEE§ %
N /e = =

i B2 BT

ok A FEORE S W Wz #TEt )

EE . (HMW] Line Probe Assay (LPA) ®—fiTd % GenoType® MTBDRs! (Hain Lifescience, Germany)
®, fluoroquinolone (FQ), aminoglycoside (AG) 3 & UNethambutol (EB) DI PEMIEE A FF-AM L 720 (5
) BRR S HEB 2 A ER A% (XDR-TB) 134k, ZAIEREE GEB%L#]) (MDR-TB) 29k, 4
SR B VERAZ R 4 bR B & O EH RS MM IRRG BEORGE 7' 1 77T & T L 724 T 30 MRt 76
¥eE R 5t & L GenoType® MTBDRsI 12 & % FQ, AG 3 & O'EB DI PEMAKE 2 i) L 720 72, gyr4,
rsBEPembBE T ALV M= Ty AL, BREMN L7z 1%/NNEHIC & 5 HEREESZ R
&G & Lz () GenoType® MTBDRs/ 12 & % FQ, kanamycin (KM), amikacin (AMK),
capreomycin (CPM) 3 X OVEB Ofif VEM N KX, TN 2182.4%, 57.1%, 100%, 83.3% 3 £ U55.8
% TH o 7o FERIC, FFREIZFQ%97.6%, KM, AMK, CPM, B X O'EBMSZENE1100%, —3HFRiZ
ZNZN90.8%, 80.3%, 100%, 93.3% 3 &£ U°75.0% TH - 720 EIPITHBE S 1172 FQI A% 20 #%
® % % GenoType® MTBDRs/ Tl 2 #i L 72 H D IEMUT3A (D94A) 28 7 # (35.0%), MUT3C (D94G)
A6k (30.0%), MUT1 (A90V) 252 # (10.0%), MUT1 & MUT3CTi /7 & b FathEds 1 4k (5.0%) TH
5 720 AR KM PERE R 187D 9 B GenoType® MTBDR sl Ciif: % # it L 72 % D 1ZMUTI (A1401G)
D108 (55.6%) T o720 EBTHEAEELR 34 BED 9 © GenoType® MTBDRs! Tt & Mt L 72 D1
MUTIB (M306V) %39 ¥k (26.5%), MUTIA (M306D) %32 ¥k (5.9%), B 7 10— 7 WT1 (codon
306) DNV FOHEEORIL DL L DON 8 (23.5%) TH o720 embB®D ¥ — 7 TV X 1d GenoType®
MTBDRs! THeH L 72 194 LIARIZ D328Y % 2 Bk, D354A, G406D, G406S DEF % TN ZI 1 bET D
Mt U7ze HAREPN 5 BERRIC B3 % GenoType® MTBDRsI D #5128 AR HUEEE 1X, FQ, KM, AMK,
CPMTIEY— 27 TV ALIFEMA%ETHY, EBBTRY =27 TV AL D 2L 000FEE %0
5720 (%) GenoType® MTBDRs/ 13 EI PN 73 BEIZ D W TIZKM B X WEBT kD IEIEA L 5 b DD,
FQ T3/ 80% Difit VAR K 25HE 38 X 172 GenoType® MTBDRs/ (3 IEEA i C, AR B 6
R & 720, BEAMERSZORMZEICAATH S EEZ LN,

F — 7 — X ! Line Probe Assay, Fluoroquinolone, Aminoglycoside, Ethambutol, gyrA, rrs, embB, %
M PERAZ T, B2 AT VRS A% T

BABEY R EFICE > TELLZ LD, BFEFARIIC

iU &I . .
VLW L) MR D & OFEHNEZ RS LETH 5. EN
LRI PR R  (Multi-drug resistant Mycobacterium tu- @4 [EFi 4 T MDR-TB H* XDR-TB #4513 28.3~28.6%
berculosis: MDR-TB) 3 X W% Fii 4518 (Exten- TH YV, ZRFET DT b il 2 SR K2 A IR
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REBDLIIIHOREE 2RO THh HAEEHHT 5
FHETa~12H, 1%/ 2 T 28D 4~
6 B %o D72, MEBWE L L THEAM I
S 2 BIZTFARERBM T2 HEPHLNR TV S,
ALY =7 2y AR RS T FEMED L w7z
@ fifi T 8 34 7 Solid Phase Reverse Hybridization Assay
(Line Probe Assay: LPA) & { i s CTw b, HAfE
HATH—RBEHOHLLPATH LY =) AN T —
‘Rif TB (=71) & rpoBZERAEH L T % Refampicin
Resistance Determining Region (RRDR) FHIE D Z 5 H 5
rifampicin (RFP) itk ¥ %, F 72, #HFRHIZE <
FIF &1L CTv» 5 LPATd % GenoType® MTBDR plus (Hain
Lifescience, Germany) 3, rpoB, katG B & U¥inhA promo-
ter D2 547> & RFP & isoniazid (INH) Otk % 6 RE 2 #
M3 %0 LarL, ZRPUMEE & ethambutol (EB) 03
HNEZHERAED =D DLPAIZ I NE TH 2> 72 Geno
Type® MTBDRs/ (Hain Lifescience, Germany) 1 fluoroqui-
nolone (FQ), aminoglycoside (AG) B X U EBIii: 2 45
T 5 gyrA, rrs B X N embBBIZ AR XM T 5 LPAT
5o Ainl, BEHERGIEA RS2 RS & GenoType® MTBDR
sl gyrAlrrslembBODNAF A L7 s —2o7 v Ak
& iR % LR L, GenoType® MTBDRs! 12 & %
FQ, AG X X U'EBIZBI ¥ 2 itk D RS Wiks BE % 3Filli L 720

MHEREFE

G IR )

2002 4R BE I FE M S N7 REBHENJE R R 12 X B
PERSFL N 4 E i AL T 5E & M7z XDR-TB 134k, MDR-TB
29 Bk, 2010 4E 1R T B 479 B T o0 B S 740
FBSE AR T dH B H5 I 4 #k3 X U Supra-national
Reference Laboratory Network (SRLN 29 fiti i%) T3t &
N 72 A RS A VRS BERV 7 1 77 F 2 TR L 72
RMR 30 Z (R & L7zo

CHEA 2 PR A )

HesP & 2 BERR S AT 1 %/ & 7213
Lowenstein-Jensen {5 i 2 H W C, #58% HMAFR £ 2007 12
o THEBEMWFZERTICC 2 B CTHEME L 720 WA/ SRV T A
M DIBEMRIEZ4T 5 TV b, ENTHOHE S R
T 13 levofloxacin (LVFX), kanamycin (KM) 3 X OVEB,
SER B2 PERATIBAG BERHE 7' 1 7 Z A O L 72654
1% ofloxacin (OFLX), KM, amikacin (AMK), capreo-
mycin (CPM) 3 & WVEB |22\ T A& AL % bt
L7z

(GenoType® MTBDRs/)

GenoType® MTBDRs/ Z & % 52 13 i JI L I 12 HE -
T4F > 726 GenoType® MTBDRs/ 1 PCR 2 T HiIE L 72 4%
BIRFZ 70— HREMLINIZA Y v TN L T Y
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FTARXSE, BERBRANTINTET Y 2R/IML
TEFF r-TEY VBT VIR RIEEZR/MmML,
FERBOBIC X ) FEETVHG LR LT u—T O
B2 O KBIZTFHNOLREZMNT 2, £, WNEMBKA
DNA % ISOPLANT (= v R>¥ Y —v) THiiL, €45
YT IAR - X7 VA F FEELPNM (Primer
Nucleotide Mix) ZfEH L T gyrA, rrs, embB I % multi-
plex PCRIC K VIR L 720 KICA M) v 7 RICEAML S
N7z%& 70 —7 L PCREWE EHOWRE A > F 2 —
% — (TwinCubator: Hain Lifescience, Germany) % fi - C
45CTNA TY T4 X &7z, TH—TIZEAER & AR
B0 0, RN gyrA 3THH, rrs 2H8H, embB 1 FHIH,
BEIL gyrA 6FEEH, rrs 2TESH, embB & 2 Tl HH THE L
EhTwbd (Fig)e N7V y FEEELZTa—7
COWTREBIEEITVY, A M)y T EORE LN
ROy — 2 XY gyrA, rrs, embB DZEFBEL TR (%
RO 2HE L7,

(gyrA, rrs B & U embB OIFFEBCHFEHT)

oA, rrs BE P embBOWIRB L YA L7 Mo —7
IV AT T Sekiguchi 5D 75 4 < — (Table 1)
ZfiH L7z 9 7% %5 gyrA I Fluoroquinolone Resistance
Determining Region (QRDR) % %¢»398 bp, rrsid 1329 bp
% B4R % nucleotide 1401, 1484 % & & 3818, embB 132748
bp % HEME % codon306 % & &l 2 ¥ — 7 T v A L7z,
DNAY ¥ 7)V 1 wllCEX Taq HS (¥ 51 5754 %) 0.25 ul,
7 4 < — 10 pmol, buffer, dNTPs & Jll 2 &/ 50 ul &
L, 98C10%, 62C308, 72C1~257 D% 4 7 )V % 30
[ # 0 & L 72 PCRFEY % MagExtractor™ (HFE#G#E)
Tk # 1%, BigDye® Terminator v3.1 Cycle Sequencing Kit
(Applied Biosystems) 3 & {FABI 3137 automatic sequencer
(Applied Biosystems) 12 & 0, ZNENDHEIBIZOWT
FAVI b= TV ARER LT2e ¥ — 7 TV ADH
BT 12 1¥ GENETYX-WIN ver. 5.2 (GENETYX Co., Japan)
2R L7z,

b R

(FQI&Z I B$ % GenoType® MTBDRs/ & ¥ — 2 T~
2D Hg)

FQEEZ MM B W 2D 5 b 414k (97.6%) & Geno
Type® MTBDRs/ TFQEZME L SN, gyrA ¥ — 7 =
VATHERIBOON o7z, 1 2.4%) (ZH4E
H7 1 —7WTI (codon 85-90) %%H & L FQIE & &
SNize 72, gyrA TIEG88C DA K % 788 GenoType®
MTBDRsI DAEF & —3 L7z FQI D 344kD 9 %28
Pk (82.4%) 1 GenoType® MTBDRs/ T FQIfif 14 & ¥ & X
N, gyrAlCERE RO 2L DX 28%k (82.4%) TH - 72
BEERFQ I Pk AE A% @ 95 & EN T o S 72 #5 R4 T 1& 20
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Fig. Hibridization patterns observed in GenoType® MTBDRs/ assay. CC, conjugate control; AC, amplification control;
TUB, M .tuberculosis complex-specific control; gyrA, control for gyrA amplification; gyrA WT1 to WT3, gyrA wild-type
probes located in regions from codons 85 to 97; gyrA MUT1 to MUT3D, gyrA mutant probes testing mutations for codons
A90V, S91P, D94A, D94N/Y, D94G, and D94H; rrs, control for rrs amplification; rrs WT1 and WT2, rrs wild-type
probes located in regions for nucleotides 1401 and 1402 and nucleotide 1484; rrs MUT1 and MUT2, rrs mutant probes
testing mutations for A1401G and G1484T; embB, amplification control for embB; embB WT1, embB wild-type probe
located in codon 306; embB MUT1A and MUTI1B, mutant probes testing mutations M306l and M306V. Typical
hybridization patterns were obtained and are shown in the figure as follows: lane 1=Representative patterns of a pan-
susceptible strain; lane 2= gyrA mixtures of strain, gyrA WT and gyrA MUT3C (D94G), embB MUT1B (M306V); lane 3
=gyrA MUT3A (D94A), rrs MUT1 (A90V), embB WT1 disappearing (306); lane 4=gyrA MUT3C (D94G), rrs MUT1
(A1401G), embB WT1 disappearing (306); lane 5=gyrA MUT3A (D94A), embB MUT1B (M306V); lane 6=gyrA
MUT3C (D94G), embB MUT1B (M306V); lane 7= gyrA MUT1 (A90V), embB WT1 (306) disappearing.

Table 1 Oligonucleotide primers used in PCR and direct sequencing

Target gene Primer name Nucleotide sequence (5'=3")
PCR primers
gyrA PR15 (forward) GAT GAC AGA CAC GACGTT GC
PR16 (reverse) GGG CTTCGG TGTACCTCAT
rrs PR13 (forward) AAA CCT CTT TCA CCA TCG AC
PR14 (reverse) GTA TCC ATT GAT GCT CGC AA
embB PR7 (forward) CCG ACC ACG CTG AAA CTG CTG GCG AT

PR8 (reverse)

Sequencing primers

gyrA PRI15
rrs PR31
embB PR23

GCC TGG TGC ATA CCG AGC AGC ATA G

GAT GAC AGA CAC GAC GTT GC
GTT CGG ATC GGG GTC TGC AA
ACG CTG AAA CTG CTG GCG AT

BRTH Y, WK% Table 21275 L 720 FQI PEAR i 3 1%
80.0% TdH - 720

(AG &5 P2 B3 % GenoType® MTBDRs! & rrs ¥ — 7
I ADHE)

KM J& 3% PE A5 A% B 41 Bk 37X T GenoType® MTBDRs/ (&
AGIEZ DR ETH o720 72, s O ERIZFED

LMD o lze KM A 358 D 9 B GenoType®
MTBDRs DZE R 7 10 — 7 D3 T - 72208k (57.1%)
HAGTHE & H g S ize AMKIESZPERERE B 20 bR §X
T GenoType® MTBDRs/ 1% AG & 52t O I % T dH - 720
AMK AL 104 (100%) 37 XCGenoType® MTBDR
sUE AGTHHEDOHETH - 720 CPMIEZHFAL T 18 ¥k T
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Table 2 GenoType® MTBDRs! in comparison with DNA sequencing for the detection of LVFX,
KM and EB resistances in clinical M. tuberculsis isolates in Japan
GenoType® MTBDRs!/ DNA sequencing No.(%) of isolates

DST Probes Mutations analyzed Mutations analyzed XDR-TB (13) MDR-TB (29) S-TB (4)
gyrA  LVFX" MUTI (+) A0V A0V 1(7.7) 1(34)

LVFX" MUTI (+), MUT3C (+), A90V*, D94G* G88A*, AOV*, D94G* 1 ( 7.7)

WT2 (+), WT3 (+)

LVFX" MUT3A (+) D9%4A D94A 5(38.5) 2(6.9)

LVFX" MUT3C (+) D94G D94G 3(23.1) 2(6.9)

LVEX" MUT3C (+), WT3 (+) D94G* G88A*, D94G* 1(7.7)

LVFX" None None 2(154) 2(6.9)

LVFX® Missing WT1 85-90 G88C 1(34

LVFX® None None 21(72.4) 4 (100)
rs KM' MUTI (+) A1401G A1401G 10 (76.9)

KM'* None None 3(23.1) 5(17.2)

KM® None None 24 (82.8) 4 ( 100)
embB EB' MUTIA (+) M3061 (ATG—>ATA) M306I (ATG—> ATA) 2(6.9)

EB' MUTIB (+) M306V M306V 1(7.7 7 (24.1)

EB’ MUTIB (+) M306V M306V, E378A 1(34

EB’ Missing WT1 306 M306I (ATG — ATC) 7 (53.8) 1(34)

EB’ None D328Y 2 (15.4)

EB’ None D354A 1(34)

EB' None G406D 1(34

EB' None G406S 1(34)

EB’ None None 2(15.4) 8 (27.6)

EB* None E378A 1(25.0)

EB* None None 1(7.7) 7 (24.1) 3(75.0)

*Wild type and mutation type

DST: Drug Susceptibility Testing, XDR-TB: Extensively drug-resistant Mycobacterium tuberculosis
MDR-TB : Multi-drug resistant Mycobacterium tuberculosis, S-TB: Susceptible Mycobacterium tuberculosis

T GenoType® MTBDRs/ 13 AG &2 DI %2 TH - 7206
CPM I EARSAZ I 128D 9 B 108k (83.3%) 25 GenoType®
MTBDRs! TAG ik & I E E /2o KM, AMK, B L
CPM DWW N DTHED 36 kD 9 B rrs \CE R Z 58072
b DIFER208 (55.6%) TH -7z,

BEBER KM PERSAZ T 0 9 5 BN C o i S N7z /A% 1
18¥TdH Y, W% Table 21271 L 720 KM D PEk
1%55.6% T& - 725 GenoType® MTBDRs! D H1d rrs &
— IV ADRERE —FH LT,

(EB &2 112§ % GenoType® MTBDRsl & ¥ — 7 T~
2O W)

EB J& 5 P4 K5 % 18 33 ¥k 37X T GenoType® MTBDRs/ i
EBEZMEDHETH 720 — 7, embBIZIZ 6 ¥E (18.2%)
IR N PEDHE & % 5 720 WARIZE378A %Y
1RR (EIN G HERR), V282A 2% 5 Bk (HVERHS BE&EAl 7 o
77 AKK) THoiz. BB UMW 43D 5 b 24k
(55.8%) 7% GenoType® MTBDRs CEB it 1 & H 52 & h
720 embB Y — 27 TV RE 328k (74.4%) \ZZEEITHD &
N7zo WEEREB M MERHEE 0 9 b EN THOHE S L7zt
W34 TH Y, PR % Table 2128 L7zo EBIHMEMH
F1X55.9% TdH - 72 GenoType® MTBDRsI THr I L 72
embBDER I embB Y — 7 LV ADFER E—F L7228,

embBD Y — 7 TV AT I NS DL R YA D328Y 28
2 ¥k, D354A, G406D, G406S & =2 1 ¥k3 D ih
L7

(GenoType® MTBDRsl & DNA ¥ — 27 TV A DFEED It
)

FQ, KM, AMK, CPM ¥ X NEBIZ X3 % &K, 4%
FE, —3F % Table 31278 L 720 FQ, KM, AMK B £ ¥
CPM O & 52 P12 2 v T 13 GenoType® MTBDRs/ & DNA
V=7 XY A, FRE, ~HREIFE L THo T
EB J& 52 112 2 W T ld GenoType® MTBDRs/ ) DNA ¥ —
I VAL L TKEILS L D00, HatlaEEE
Loz (X test: P=0.07), FFRFIZOWTIE, EWN
STEERE T T EICABEIRD SN L o7 DD,
AW Tl GenoType® MTBDRs/A’DNA ¥ — 7 TV R &
WL TRIFTH-72 (p=0.03),

Z =

GenoType® MTBDRsI DA BEIZ D W CTHEIN TR S L
72 XDR-TB, MDR-TB, & E#54% W 3 & UV SRLN @ 3
F B AN ERRE S 7 2 7 5 AT L 7458408
% VTR L 720 4 Ial O #E T i GenoType® MTBDR
sIOFQ, KM, AMK B X 'CPM D & I3 ZF N Z 11824
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Table 3 Total performances of GenoType® MTBDRs/ and DNA sequencing

Sensitivity (%)

Specificity (%) Efficiency (%)

FQ (76) MTBDRs! 82.4 (80.0)
Sequencing 82.4 (80.0)

KM (76) MTBDRs! 57.1 (55.6)
Sequencing 57.1 (55.6)

AMK (30) MTBDRs!/ 100
Sequencing 100

CPM (30) MTBDRs! 83.3
Sequencing 83.3

EB (76) MTBDRs! 55.8 (55.9)
Sequencing 74.4 (70.6)

97.6 (96.2) 90.8 (89.1)
97.6 (96.2) 90.8 (89.1)
100 (100) 80.3 (82.6)
100 (100) 80.3 (82.6)
100 100
100 100
100 93.3
100 93.3
100% (100) 75.0 (67.4)
81.8%(91.7) 77.6 (76.1)

() : 46 strains isolated in Japan
* : Chi-square test, p=0.03

%, 57.1%, 100%, 83.3%, FF¥PEIEZN T 97.6%, 100
%, 100%, 100%, —IXFI1ZZFNZ1190.8%, 80.3%, 100
%, 933% ThHY, grABLXFrrsDF¥ ALV I N —7 T
VAL D HBEEOMICERAIRDON L o7,
GenoType® MTBDRs/ ® EB D& &, FBE R L OF 5K
EFNZN558%, 100%, 75.0% TH Y, embBDO ¥ A L
I MY VAL B HELEEL L O-BCRIIAE
R RO Lo 7205, FEEPE L GenoType® MTBDRGI 2%
FTALVZ MY =7 TV AL DERTWZ, T2HAREN
DR 53 HERR 2 B 3 % GenoType® MTBDRsI O K FE 13 5
AVI b= TV ALMETH 572, MWOWETON
PR 43 B L2563 % GenoType® MTBDRsI O fiif 14 o) 42 H &
JE X FQA%75.6~90.6%, KM 7A343.2~100%, EB7%56.2~
64.2% L WESINTHE N DS HORRIEI NS L%
THo7,

GenoType® MTBDRs/ 12 & % gyrA @ QRDRIZ BT % it
R 2R3 80.0% (I8 5N, THFETORE10 L[H
¥ TdH o 720 GenoType® MTBDRs! D2 E A Fe i il 77 1
— 7B IO AERMBIT 7 T — 713 gyrA ® QRDR O —
o (10%) THRESNTWAED, ZOHEBUIDOE
BT T 5 2 LW TE LV An B3 gyrBIC DAL
DRRD HNTMRB L Weyrd & gyrB EH 512 b B HHFR
DONLh o7 RIETENZN46% B X 17.4% L
LT, SN2 FQIERED gyrB DER F
72ld gyrA & gyrBUSN O BARFE RN D 2 W HEEDSE 2
b7z,

GenoType® MTBDRs/ 12 & %5 KM DR & 13 + 4 ¢
1E7% %> 72 H3GenoType® MTBDRsI & rrs ¥ — 7 TV AD
FERIIFE L TH o722 &5 5 GenoType® MTBDRs! 13 rrs
BETEROMBEEIRFTHo 2 EZ BN,
KM D # 5 FZ 5 & B i P R I3 o il 7o~ 12
TI3432~86.5% L IXSD &R SN0 RIFOKKE M
LT % Suzuki 5™ IE KM ERRIC B 5 rrs {6 T

DERIT6T4% TH DL L, bLbh OS54
I ERIIRE CTld e d o 72 L HE LT b, Zaun-
brecher 51913 KM 3B & O AMK A2 PR IZ D W TCeis
HAZT promoter IR D ¥ — 7 T ¥ A F 4TV 79% DRRIZE
B o7& e LT b, Huang 57 & Campbell 510
& KM AR D rrs 5 T OERIZENZN432%, 57.7
% T 5N rrsiBInT B & Weis B a1 promoter D% 1%
70.3%, 86.5% & #Hit L TV %, GenoType® MTBDRs! (&
AGTHE%E rrs i IE T OEROAERIMT 52 L TITo T
W25 720 rrs IR T & eis 15T promoter D28 FE A RS
% KM OB K E MK & % 2 S 7z,

GenoType® MTBDRs! @ EB O ¥t & FE 14 Tld 7%
o772 EBIEICEBR L TWAHB EESDHLITWS embB
codon 306 DZEF1Z 47.6%~68.5% DR THD LN DL LD
5 09 03% %, S MRS L 72 GenoType® MTBDRs! 3
LUDNAY =27 TV ADEL B TH embB codon 306 D%
B1355.9% TdH 720 DNA Y —27 TV A TIREBIED
hot spot T & % embB codon 306—497 DZEFD %) % codon 306
PSR % 5tk (14.7%) Bl U720 Plinke 5913 embB
codon 306 {22 52 0 72\ EB i PERE D 91.2% (2 embCAB @
BB D, $FIZ embB codon 406 3 X 18497 13 hot spot T
H5EBRTVE, GHOWETDH embB codon 406 |24
BWsd b 2 MM L72e GenoType® MTBDRs/ \Z embB
codon 406 B X 497 DL R MM T 2 HAER T o — 7
FEERM IO -7 2ENT 5 LI XD BBk
KB O LA SN B Rk RmIE S b, 41 EB
JEZ DD ST embBICERD D 5 3Kk (embB
E378A, V282A) % Ml L 7223, embB codon 378 12 % 5
RO LEBEZMEMBEROMEYLH L 0D,
embB codon 378 1X EB i PE I BIFR DS T REME DS E 2 &
n7z.

A1 L 72 38 5 128 52 DIAMIC efflux pump 367 0 B
I & 2 ANMME A & = XA EHEICB W THE &
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N T\ 5, efflux pump inhibitor IZ & % #HBTH DA HEH
FHIE#2EE (minimum inhibitory concentration: MIC) DfX
T1O~19 R0 efflux pump BIEFDOMEFRBABLE SN TS
D, bbb L 72EHRIZO W T efflux pump it
OB L AMHEREEN TV LIRS E 2 b/,
DD IUILIENC rpoB, katG, inhAB15 255 % Mot
3 % LPA T& % GenoType® MTBDR plus % i - "C MDR-
TB DMZE %47 - 721975, GenoType® MTBDRsI & Hl A&
b5 Z & TXDR-TBOMHEMRIEAWHETH 50 5
M\ 72 [ElN @ XDR-TB 13 ¥k 9 H ik 2 X ) XDR-TB
EHE L 2 72RRIZ 8 Bk (61.5%) TH 5720 GenoType®
MTBDRs/ \ZBUE— RV 5N TWAHDNAY — 27 T
VAL E BRI IXFSETH D DNATH - 3R, A
TN FAE— gy, BIETEROME T TER 6 ke
THRTTE, BHEOEFNEZMMA L KT 25 & G
BAOBRICHEREZRMETEX L2 L0, BEHIMERHZ
OHRWBMIICHEHTH AL L EZ LN,

i 33

AR ORENZ A L 72 HARE, 813 B AL AT IR
e 2 A I A A% 11 AR A 12 R S 7T & 1
LI L7ze RMBEEMTER RS D0 U TR L L S
KR

X 73
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EVALUATION OF GenoType® MTBDRs/ FOR TESTING RESISTANCE OF
MYCOBACTERIUM TUBERCULOSIS ISOLATES TO FLUOROQUINLONE,
AMINOGLYCOSIDE, AND ETHAMBUTOL

Kinuyo CHIKAMATSU, Akio AONO, Hiroyuki YAMADA, and Satoshi MITARAI

Abstract [Objective] To evaluate the ability of GenoType®
MTBDRs! (Hain Lifescience, Germany) in detecting resistance
to fluoroquinolone (FQ), aminoglycoside (AG), and ethambutol
(EB).

[Method] We evaluated the resistance of 76 Mycobacterium
tuberculosis samples, namely, 13 extensively drug-resistant
(XDR), 29 multi-drug resistant (MDR), and 4 susceptible
clinical isolates from Japan, and 30 strains from Supra-national
Reference Laboratory Network, to FQ, AG, and EB by using
GenoType® MTBDRs!. The gyrA, rrs, and embB were directly
sequenced for all the strains, and the mutations were con-
firmed. The susceptibility testing result obtained using the
standard proportion method with 1% Ogawa medium was
considered as the gold standard.

[Results] The sensitivities of GenoType® MTBDRs! for
resistance to FQ, kanamycin (KM), amikacin (AMK), capreo-
mycin (CPM), and EB were 82.4%, 57.1%, 100%, 83.3%,
and 55.8%, respectively. The specificity for FQ was 97.6%,
and that for KM, AMK, CPM, and EB were 100%. The mutant
strains detected by GenoType® MTBDRs!/ were as follows: in
20 Japanese FQ resistant isolates, 7 gyrA MUT3A (D94A)
(35.0%), 6 MUT3C (D94G) (30.0%), 2 MUT1 (A90V) (10.0
%), and 1 MUT1 with MUT3C (5.0%); in 18 KM resistant
isolates, 10 rrs MUT1 (A1401G) (55.6%); and in 34 EB
resistant isolates, 9 embB MUTIB (M306V) (26.5%), 2
MUTIA (M306I) (5.9%), and 8 WT1 deficits (covering
codon 306; 23.5%). Direct sequencing showed additional
substitutions in embB (2 D328Y, 1 D354A, 1 G406D, and 1

G406S). The sensitivity of GenoType® MTBDR s/ was similar
to that by sequencing method for resistance to FQ and AG, but
that for EB was slightly less than by sequencing method, but
the difference was not significant.

[Discussion] The sensitivity of GenoType® MTBDRs! for
the detection of FQ resistance was approximately 80% to that
by standard drug sensitivity test results by using conventional
proportion methods, while it was relatively less accurate for the
diagnosis of resistance to KM and EB in Japanese isolates.
Thus, GenoType® MTBDRs! is useful for the early diagnosis
and infection control of XDR-TB, because of a short turn-
around time of approximately 6 h.

Key words: Line Probe Assay, Fluoroquinolone, Amino-
glycoside, Ethambutol, gyrA, rrs, embB, Multi-drug resistant
Mycobacterium tuberculosis, Extensively drug-resistant Myco-
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