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Ribosylation is found to be one of the most important mechanisms involving
rifampicin resistance in rapidly growing mycobacteria. The gene responsible for this
ability, arr, has been found in Mycobacterium smegmatis DSM 43756. Beside arr, a
new rifampicin resistant gene, arr-2, has been reported in Pseudomonas aeruginosa
PaTh2 isolated in Thailand. This study aimed to demonstrate and characterize the
arr-like gene in some Mycobacterium spp. in Thailand.

A total of 340 mycobacterial isolates (from M. aurum, M. austoafricanum,
M. bovis, M. chelonae, M. duvalii, M. flavescens, M. fortuitum, M. gordonae,
M. kansasii, M. marinum, M. microti, M. smegmatis, M. szulgai, M. tuberculosis,
M. ulcerans, and M. vaccae) were screened for arr by PCR using a specific primer.
The PCR products were found in M. smegmatis DSM 43756, M. smegmatis ATCC
14468, M. aurum MNC 979, 34 out of 35 clinical isolates of M. chelonae, and 8 out
of 13 clinical isolates of M. fortuitum. The PCR product sequence of M. aurum MNC
1979 showed 98% identity with the arr gene of M. smegmatis DSM 43756. The arr-
like sequence were detected in M. chelonae KU 3004 and M. fortuitum SPT 7339 with
48.59% and 51.57% identity to the arr gene of M smegmatis DSM 43756,
respectively.

In order to localize the arr gene in M. smegmatis DSM 43756, M. chelonae and
M. fortuitum, mycobacterial genomic DNA was digested with BamHI restriction
endonuclease before blotting. By using arr PCR product of M. smegmatis DSM
43756 as a specific probe, the hybridized bands of M. smegmatis DSM 43756,
‘M. chelonae KU 3004 and M. fortuitum SPT 7339 were >12, 12 and 1.1 kb,
respectively. Along with using the PCR product of M. chelonae KU 3004 as a specific
probe, the hybridized bands of M. chelonae 3 strains (isolation number KU 2504, KU
3001, and KU 3004) were 8, 9 and10 kb. Accompanying using the PCR product of
M. fortuitum SPT 7339 as a specific probe, the hybridized bands of M. fortuitum 2
strains (isolation number SPT 490 and SPT 7339) were 5 and 6 kb.

DNA fragments near 1.1 kb fragment of M. fortuitum SPT 7339 were ligated
with pS0246 and subsequently transformed to Escherichea coli DHS5a by
electroporation. The rifampicin resistance clone was picked for phenotypic testing.
E. coli that had been transformed with the recombinant plasmid showed rifampicin
resistance up to 8 times higher than that shown by untransformed E. coli. The
nucleotide sequence of this M. fortuitum SPT 7339 fragment was 1184 bp long.
Comparison of this sequence to the DNA sequence deposited in Genbank at translation
level by TBLASTX program revealed that the nucleotide sequence from 58-231 (174
bp) encode amino acid sequence which 36% (21/58) homologous to putative drug
efflux protein of Streptomyces coelicolor cosmid BAC17F8.

The gene fragment as demonstrated in this study, did not have nucleotide
sequence homologous to that of arr. However, this rifampicin resistant gene should
be further studied for its resistant mechanism.
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