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150mmoV L. NaCl 1mmol/L. MgCl, pH9. 5
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16S rRNA 272bp 8% 29:1
H37Rv
1.2.8 PCR-SSCP embB PCR
8% 29:1
1.2.9 PCR-DS PCR-SSCP
embB
DNA
2
2.1 16S rRNA PCR-SSCP
84 16S rRNA PCR-SSCP

81 3

1 16S rRNA PCR-SSCP
Fig. 1 The partial result of identificated Mycobacterium
species by 16S rRNA PCR-SSCP
A B D E F. Mycobacterium tuberculosis clinical isolates
C.. Mycobacterium tuberculosis standard strain H37Rv
H 1. Non-tuberculous Mycobacterim clinical isolates.

2.2 embB PCR
50 EMB 31 EMB
E6 E7
2.3 embB PCR-SSCP
H37Rv
81 embB
SSCP 31 EMB 26
embB SSCP
5  embB SSCP
50 EMB 26
embB SSCP 4

PCR-SSCP

2 embB
Fig. 2 The result of embB gene in Mycobacterium tuberculosis
by PCR-SSCP

A G. Ethambutol-sensitive clinical isolates SSCP spectrum was normal
B C E F H.Ethambutol-resistant clinical isolates SSCP spectrum was
abnormal D. Mycobacterium tuberculosis standard strain H37R

1. Ethambutol-resistant clinical isolates SSCP spectrum was normal .
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24 52% 50 EMB 18 Elb
2 5 Eld 2 Elc
2.4 1 Ele E1lf
31 24 El embB
EMB 26 El 3 PCR-SSCP
Elb 2 Eld 100 % 3
E1 Elb Elc = El Elh Elc El Elb Elc E1 Elb Elc El Elb Ele
- . ® o
Eld Ele E1f E1d EIf  Ele Eld Ele Ele Eld Ele ELf Eld EIL-. E1f
) ' ®) ' © ' ® ®)
3 embB PCR-

Fig. 3 The result analysis of embB gene in Mycobacterium tuberculosis by PCR-membrane hybridization
A Ethambutol-sensitive clinical isolates were positive hybridization with probe E1  El was wild type of embB
B Ethambutol-resistant clinical isolates were positive hybridization with probe E1b Elb was ATG—=GTG mutant type at codon 306 of embB
C Ethambutol-resistant clinical isolates were positive hybridization with probe Elc Elc was ATG=CTG mutate type at codon 306 of embB
D Ethambutol-resistant clinical isolates were positive hybridization with probe E1d Eld was ATG—=ATA mutate type at codon 306 of embB
E Ethambutol-resistant clinical isolates were positive hybridization with probe Ele Ele was ATG—ATT mutate type at codon 306 of embB
E1f was ATG—ATC mutate type at codon 306 of embB.

2.5 PCR-DS
PCR-SSCP embB DNA 1
1 PCR-SSCP  PCR-DS
Table 1  The analysis of reverse dot blot hybridization on membrane PCR-SSCP and PCR-DS
EMB conventional PCR-SSCP PCR-DS PCR-membrane hybridization Strain
drug sensitivity test embB embB  codon306 embB numbers
S - Not tested El + 26
S + ATG—~>GTG Elb + 3
S + ATG—>ATA Eld + 2
R - - El + 24
R + ATG—~>GTG Elb + 18
R + ATG—CTG Ele + 2
R + ATG—>ATA Eld + 5
R + ATG—>ATT Ele + 1
+ .PCR-SSCP spectrum was abnormal or hybridization was positive - . PCR-SSCP spectrum was normal or no-mutation S. Sensitive strains R. Resistant
strains.
3 DNA PCR
PCR
Rossau Innogenetics
PCR-SSCP RFP
107 rpoB 4
5 264
98 %
PCR 100% Hir:

ano  ° moB. 4
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90% 2002 7 Leu 330 TTC Phe — GTC Val 630 ACC
Thr = ATC Tle embC 981 GTG
poB Val >CTG Leu embA 5 GGT Gly =AGT Ser
28/34  30/34 Telenti "
EMB emb
EMB embB1303F
INH RFP SM PZA
EMB
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RFP EMB DNA
RFP * EMB
embB 306
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INH ’ ~60% EMB
EMB embCAB embB 306
Sreevatsan 69 % embB
EMB embB 89% embA embC
306 embB 3246bp
embB
EMB PCR-
PCR-SSCP EMB
PCR-DS 26  EMB H37Rv
5 EMB SSCP PCR 1d
3 Elb PCR-DS
embB 306 ATG—GTG 2
Eld PCR-DS embB 306
ATG—ATA 1 :
2000 96 -98.
50 EMB % 2 Sreevatsan S Stockbauer KE Xi P et al. Ethambutol resistance in
Mycobacterium  tuberculosis  critical role of embB mutations.
embB 306 Antimicrob Agents Chemother 1997 41 8 1677 — 1681.
52% : 69 3 . PCR-SSCP
EMB 25 306 2000 10 7 25
1 274 CGC—~CCC embB -2
36.29% embB 4 . PCR-SSCP
. 2000 27 3 202 -204.
5 Rossau R Traore H Beenhouwer H D et al. Evaluation of the
INNO-LiPA Rif. TB assay a reverse hybridization assay for the
20 simultaneous detection of Mycobacterium tuberculosis complex and its
PCR-DS resistance to rifampin. Antimicrob Agents Chemother 1997 41 10
2093 —2098.
6  Hirano K Abe C Takahashi M. Mutations in the rpoB gene of
Sreevatsan EMB vifampin-resistanct Mycobacterium tuberculosis strains isolated mostly
embB 285 TTC Phe —TTA in Asian_canntries ion hy line nrohe assav T

tries_and their ranid_detectior
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Rapid Detection of Mycobacterium tuberculosis Ethambutol-resistant Genes
by Membrane-reverse Dot Blot Hybridization

LIANG Jian-Qin" WU Xue-Qiong CAO Li-Xue LI Hong-Min ZHANG Jun-Xian
Tuberculosis Research Laboratory — The 309th Hospital of PLA  Beijing 100091 China

Abstract To study the rapid detection of resistance to ethambutol in Mycobacterium tuberculosis by reverse dot blot
hybridized technique. We prepared the oligonucleotide probes of ethambutol-resistant genes embB  and drop it on
pyroxylin membrane. The target DNA fragments of M. tuberculosis clinical isolates were labeled with biotin by PCR
amplification and then hybridized with oligonucleotide probes on membrane. Polymerase chain reaction-Single stranded
conformation polymorphism PCR-SSCP and PCR-direct sequencing PCR-DS techniques were used as the control.
The embB gene in 81 Mycobacterium tuberculosis clinical isolates were analyzed. Of 31 ethambutol-sensitive strains the
results of SSCP spectrum and membrane hybridization in 26 sensitive strains were similar to H37Rv and positive
hybridization with E1  the SSCP spectrum in another five strains was different from that of H37Rv 3 strains were
positive hybridization with E1b PCR-DS showed the ATG—GTG mutation at codon 306 of embB 2 strains were positive
in E1d PCR-DS showed the ATG—> ATA mutation. Of 50 ethambutol-resistant strains 24 strains were positive
hybridization with probe E1 as H37Rv 18 strains were positive hybridization with probe E1b 2 strains were hybridized
with probe Elc 5 strains were hybridized with E1d 1 strains were hybridized with Ele all strains were negative
hybridization with E1f. Mutation rate was 52% . The results coincided with PCR-SSCP and PCR-DS. The membrane-
reverse dot blot hybridized technique was simple and rapid and could be used to detect ethambutol-resistance of partial
Mycobacterium tuberculosis clinical strains.

Key words Mycobacterium tuberculosis  Ethambutol embB Drug resistance Reverse dot blot hybridization
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