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Background : Rifabutin (ansamycin) is a spiro-piperidyl rifamycin, which is highly active against Mycobacterium
tuberculosis. It has been found that some clinical isolates of tubercle bacilli that are resistant to rifampicin are
susceptible to rifabutin, with some patients with multi-drug resistant pulmonary tuberculosis having shown favorable
clinical and bacteriological responses to the rifabutin. This study was conducted to find the proportion of rifabutin-
susceptible strains among rifampicin-resistant isolates from Korean MDR-TB patients, and investigate the presence of
specific rpoB mutations, which may confer resistance to rifampicin, but not to rifabutin.

Methods : 201 rifampicin-resistant and 50 pan-susceptible M. tuberculosis isolates were randomly selected for this
study. The isolates were retested at rifampicin and rifabutin concentrations of 0, 20, 40 and 80 pg/ml, respectively. The
isolates that grew at and/or over a rifabutin concentration of 20 yg/ml were judged rifabutin-resistant.

The rpoB gene was extracted from the isolates, and then amplified for direct sequencing to investigate specific rpoB
mutations that conferred rifabutin- susceptibility but rifampicin-resistance.

Results : Out of the 201 rifampicin-resistant M. tuberculosis, 41 strains (20.4%) were susceptible to rifabutin using
the absolute concentration method on Lowenstein-Jensen media. The rpoB mutation types that showed susceptibility to
rifabutin were Leub11Pro, Ser512Arg, GIn513Glu, Asp516Ala, Asp516Gly, Asp516Val, Asp516Tyr, Serb522] eu, His526Asn,
Hisb26Leu, His526Cys, Argb29Pro and Leub33Pro. A reverse hybridization technique was able to detect 92.5% of the
rifabutin-susceptible isolates, with a specificity of 96.1% among 195 M. tuberculosis isolates with the rpoB mutation.
Conclusions : Around 20% of the rifampicin-resistant isolates in Korea showed susceptibility to rifabutin, which was
associated with some specific mutations of rpoB. Rifabutin could be used for the treatment of MDR-TB patients,
especially when drug susceptibility testing reveals susceptibility to rifabutin. (7Tuberc Respir Dis 2006 59: 257-265)
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Table 1. Probes for detection of mutation in moB gene
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Ak Ao AES Hﬂ probe rpoB
A2 HAE-9 R1bp (codons 507-533) F-$ ol A
A7IM LG EAdo] GUIMES g o R

of 4 EAWe] AES 9T Juguge
Kox 51 442 2831910, 153] A143H, probe

E2 dTTPZ tailingste] Y4 E49 (Amersham Phar
rmacia Biotech, Buckinghamshire, England)el] 112HA|
7|3l cross blotter 7]+ Accutran-Cross ACC 100/0;
Schleicher & Schuell, Dassel, Germany)E ©]-&3}¢]
ZELB—_ioﬂ ;}HH]-.O_ )\].g_‘ gﬁxl_o_;._ H]—.O_j\]?ﬂq__
Probes} mH Fohas kg AES strept
avidin—alkaline phosphataseE &3t t}S NBT/

Probes Oligonucleotides Remark

RwW1 5" agecagetgagecaattcat 3 WIild sequences from codon 509 to 515
RM11 5" agecagecgagecaattcat 3 Point mutation from Leu to Pro at codon 511
RM12 5" agecagetgagectattcat 3' Point mutation from GIn to Leu at codon 513
RM13 5" agccagetgegecaattcat 3 Point mutation from Ser to Arg at codon 512
RwvI14 5" agecagetgagcaaattcat 3 Point mutation from Gin to Lys at codon 513
RM15 5" agocagetgagoecattcat 3' Point mutation from Gin to Pro at codon 513
RM16 5" agecagetgagegaattcat 3 Point mutation from Gin to Glu at codon 513
RW2 5 ttcatggaccagaacaacceg 3 Wild sequences from codon 514 to 520
RwvR1 5 ttcatggtccagaacaacceg 3 Point mutation from Asp to Val at codon 516
RvVI22 5 ttcatgtaccagaacaacceg 3 Point mutation from Asp to Tyr at codon 516
RV23 5' ttcatggeccagaacaacceg 3 Point mutation from Asp to Ala at codon 516
RvR4 5' ttcatgggocagaacaacoeg 3 Point mutation from Asp to Gly at codon 516
RW3 5" cegetgtegagatigace 3 Wild sequences from codon 520 to 525
RVi3 5" cogetgttggagtigace 3 Point mutation from Ser to Leu at codon 522
RwWA 5 ttgacccacaagegecga 3 Wild sequences from codon 524 to 530
Rw1 5 ttgacctacaagegeogact 3 Point mutation from His to Tyr at codon 526
Rwv42 5 ttgaccgacaagegoegact 3' Point mutation from His to Asp at codon 526
Rw43 5' ttgaccaacaagegeega 3 Point mutation from His to Asn at codon 526
Rwv44 5 ttgacccocaagegecga 3 Point mutation from His to Pro at codon 526
RV45 5' tigaccogeaagegecga 3 Point mutation from His to Arg at codon 526
RIVM46 5' ttgaccctcaagegeega 3 Point mutation from His to Leu at codon 526
Rw47 5 ttgacctocaagegecga 3 Point mutation from His to Ser at codon 526
Rv48 5' ttgacctgcaagegecga 3 Point mutation from His to Cys at codon 526
RW5 5" ctgtcggegetgggae 3 WIild sequences from codon 530 to 535
RVB1 5" ctgttggegetoggae 3 Point mutation from Ser to Leu at codon 531
RwV52 5" tcggegecggageccgee 3 Point mutation from Leu to Pro at codon 533
RWV53 5" ctgeaggegetggage 3 Point mutation from Ser to GIn at codon 531
RVi54 5" ctgtgggegetgggacg 3 Point mutation from Ser to Trp at codon 531
RWVIB5 5 ctgteggegetgggae 3 Point mutation from Ser to Ser at codon 531
RWe: 5" acccacaagegeegactg 3 Wild sequences from codon 525 to 530
RVB1 5 "acccacaagegeccacty 3 Point mutation from Leu to Pro at codon 529
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Table 2. Distribution of rifampin resistant strains depend on rifabutin concentration

Rifabutin
Total
Oug/mi 20ug/mi 40ug/ml 80pg/mi
40ug/ml 10 10
Rifampin
80ug/ml 31 8 63 89 191
Total 4 8 63 89 201

The strains grown on LJ containing over 40ug/ml of rifampin, whie over 20ugiml of rifabutin, were regarded as resistant
strains in this study.
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Table 3. Rifabutin resistance profile of 201 rifampin resistant strains depend on mutation in OB gene

i Rifabutin
Codon site of Mutation type Amino acid changes No. of Strains - -
moB gene Resistant Susceptible
513 CAA—AAA GIn — Lys 3 3
CCA GIn — Pro 3 2 1
GAA GIn — Glu 1 1
516 GAC—GCC Asp — Ala 1 1
GAC—GCC Asp — Ala
516511 CTG—CCG Leu — Pro ! 1
516 GAC—GGC Asp — Gly 1 1
GAC—GGC Asp — Gly
516511 CTG—CCG Leu — Pro 2 2
516 GAC—GTC Asp — Val 13 2 "
TAC Asp — Tyr 7 1 6
522 TCG—TTG Ser — Leu 3 1 2
526 CAC—AAC His — Asn 1 1
CAC—AAC His — Asn
526,53 CTG—CCG Leu — Pro ! !
526 CAC—CCC His — Pro 2 2
CGC His — Arg 3 3
CTC His — Leu 5 5
GAC His — Asp 13 13
TAC His — Tyr 14 14
CAC—TCC His — Ser
526, 511 CTG—CCG Leu — Pro ! !
526 CAC—TGC His — Cys 2 2
529 CGA—CCA Arg — Pro 1 1
531 TCG—CAG Ser — GIn 2 2
TGG Ser — Tip 1 1
TCG—TGG Ser — Tmp
531, 512 AGC—CGC Ser — Ag 1 1
531 TG Ser — Leu 109 107 2
533 CTG—CCG Leu — Pro 4 4
none 6 5 1
Total 201 (100.0%) 160 (79.6%) 4 (204%)
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