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A recently described reverse hybridization-based line probe assay is used for the rapid
detection of the mutations in the rpoB genes of rifampin-resistant Mycobacterium tuber-
culosis and for the identification of the M. tuberculosis complex. A multicenter study
that included 5 laboratories was performed to evaluate the line probe assay in compari-
son with the in vitro susceptibility test. A total of 406 mycobacteria isolates which were
composed of 103 rifampin-resistant and 230 rifampin-susceptible M. tuberculosis isolates,
and 73 mycobacteria other than tubercle bacilli (MOTT), were subjected to this study.
All 333 M. tuberculosis isolates were discriminated correctly from MOTT bacilli by a line
probe assay. Concordance rates with sequencing results for five wild—type probes (S
probes) and four specific mutations (R probes) for detecting the mutations in the rpoB
genes were both 100%. The overall concordance rate with the in vitro susceptibility test-
ing results was 98.5% (328 of 333 isolates). These results indicate that a line probe assay
kit may be useful for the rapid diagnosis of rifampin-resistant tuberculosis.
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Table1 Assay procedure

Step 1. Hybridization

@ Add 10! of the denaturation solution into each test trough

@ Add 10#! of the amplified product into a drop of the denaturation
solution, mix with pipette, and incubate at 20-25C for 5 min

® Add 1ml of a pre—warmed (37-62C) hybridization solution to a
denatured sample, and mix gently

® Add a LiPA strip into each test trough

® Incubate them at 62T for 30 min

Step 2. Stringent wash (62 C)

@ Aspirate the hybridization solution from each test trough
® Wash strips twice with 1ml of a pre-warmed (37-62C) stringent

wash solution

® Add 1m! of a pre-warmed stringent wash solution

@ Incubate at 62C for 10 min

Step 3. Color development (20-25C)

(D Aspirate the hybridization solution from each test trough
@ Rinse twice with 1m/ of a rinse solution for 1 min

® Add 1ml of a conjugate solution, and incubate for 30 min
@ Rinse twice with 1 m/ of a rinse solution for 1 min

® Rinse once with 1 ml of a substrate buffer for 1 min

® Incubate with 1ml of a substrate buffer for 30 min

@ Incubate with 1 ml of distilled water for 5 min

cagccagcetg agccaattca tggaccagaa caacccgetg tcggggttga cccacaageg cegactgteg gegetgggge
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526 531

_ Rip

Fig.1 Positions of S and R probes on the rpoB gene of M. tuberculosis.

The wild-type (WT) nucleotide sequences in the 69-bp hyper-variable region of the
rpoB gene are presented as described by Telenti et al.¥ . S1 through S5, probes for
WT sequences. Probes for specific mutations were as follows : R2, Asp-516-Val; R4a,
His-526-Tyr ; R4b, His-526-Asp ; R5, Ser—-531-Leu.
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Fig. 2 Representative hybridization patterns obtained with

line probe strips.

The conjugate control line (Conj. Ctrl) provides an internal
control for the color development reaction. The TB line is
a specific probe for the M. tuberculosis complex. The S
and R probes are described in the legend to Fig. 1.

Table2 Identification of the M. tuberculosis
complex by line probe assay

Reaction with TB probe

Isolates (n)

Positive  Negative
M. tuberculosis (333) 333 0
MOTT e (73) 0 73
Total (406) 333 73

@ Mycobacteria other than M.tuberculosis
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Table3 Comparison of the results of the line probe assay
with the in vitro susceptibility test

LiPA profile [No. (%) of isolates]

Susceptibility (n)

Mutation Wild type
RFP-resistant (103) 99 (96.1) 4 (3.9
RFP-sensitive (230) 1(0.4) 229 (99.6)
Total (333) 100 232

Table4 Discrepant results between in vitro suscepti-
bility test and line probe assay

Sample Susceptibility LiPA profile Sequencing @
100 Sensitive AS1 511 cCg (A S1)
144 Resistant Wild type Wild type
170 Resistant Wild type Wild type
294 Resistant Wild type Wild type
322 Resistant Wild type Wild type

aCapital letter in the codon indicates the change in nucleotide

sequence.

EFOREEENPSRB Ry P ARy MEBRICESR
2O, BEMARICIIEESALN RV EOHRE S
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L LEESECIRIETH o 72 4 Bk 1E LiPA TREXHEOD
a7 740N (BER) 2R, Ihb4ERIIDONT,
rpoB MEF DKy b ARy FEBMOEERT & #H7
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Tableb5 Frequency of mutations in rifampin-resistant isolates reported by five groups

Frequency of mutations [No. (%) of isolates]®

LiPA profile

This study Rossau et al. Hirano et al. Liu et al. Cooksey et al.
Wild type 4 (3.9) 4 (2.0 6 (6.7) 5 (10) 5(9.8)
AS1 8 (17.8) 3 (15) 6 (6.7) 7 (14) 1(20)
AS2 0 5 ( 2.5) 1(11) 0 2 (3.9
AS3 2 (1.9 7 (3.5) 1(11) 0 0
A S4 3(29) 20 (10.0) 3 (3.3) 8 (16) 0
A S5 7(86.8) 17 ( 8.5) 2 (2.2 0 2 (3.9
R2 10 ( 9.7) 15 ( 7.5) 12 (13.3) 4 (8) 2 (39
R4a 5 ( 4.9) 19 ( 9.5) 8 (8.9) 1(2) 20 (39.2)
R4b 3(29) 21 (10.5) 4 (4.4) 0 2 (3.9
RS 54 (52.4) 86 (43.0) 46 (51.1) 23 (46) 17 (33.3)
Other 7 (6.8)" 3 ( 1.5) 1(1.1)4 2 (4)e 0
Total 103 200 90 50 51

2 Refer to the reports by Rossau et al.l®), Hirano et al.’®), Liu et al.®), and Cooksey et al.l?)
P AS1/AS2 (1 strain), ASI/R2(1), AS2/AS3(3), AS2/R5(1), and WT/R5 (1)

CWT/R4a (1), WI/R5(1), and WI/R4a/R5 (1)
dwWT/R2 (1)
©AS1/AS4(1) and WT/R2(1)
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3BRIZE I N TV adol,
AUTO-LiPA BNA TV ¥4 ¥—Y arpbifad
TOBRELZELICHBLLZY AT A TH B, INNO-
LiPA Rif. TB &, B#DAFH% PCR 2L % rpoB
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BRETE2REY Y N ThH b, ML THERELORET
98.5% LIEHITHV—HFEEIR L7, 19934 I2KED
CDC i385l - Mg &L BHRZUAED T RTORE
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B L7220, bAETIIBERD S /NI % 9485 8
BLUEARZURBRICAVTEY, TRTCOREEE
PRONLFITIZELTH 2IAREL T2, LiPA
BEELTRHEED 1 DTH 5 RFP I3 2 BREH%
B TRETEZZ LS, MRS/ E
WA TH CDC OFEISH/z &, Z0MHILER
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