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ABSTRACT

New therapeutic agents to combat the emerging pandemic of drug-resistant
strains of Mycobacterium tuberculosis are urgently needed. It was reported
previously that the thiourea (thiocaride; 4, 4’ diisoamyloxy diphenylthiourea) and
new derivatives are effective anti-tuberculosis drug, active against a range of
multidrug-resistant strains of Mycobacterium tuberculosis at 0.30 - 10.0 Llg/ml.
Treatment of M. tuberculosis with thiocarlide resulted in a dose dependent decrease
in synthesis of oleic, consequently, tuberculostearic acid in M. tuberculosis and
accumulation of stearic acid. The specificity of this inhibition pointed to a A9
stearoyl-desaturase as the drug target. The over-expression of M. tuberculosis
desA3 in Mycobacterium bovis BCG exhibited an increase of A9 desaturase activity
and oleic acid synthesis suggesting the encoded gene. We now demonstrate the

essentiality of M. tuberculosis desA3 as a gene encoding a new therapeutic drug by
antisense technology. Electroporation of M. tuberculosis with 10 UM antisense

oligodeoxynucleotides (ODNs) against the mRNA of A9 desaturase reduced the M.

tuberculosis proliferation. Some potent ODNSs resulted in the significant inhibition of
mycobacterial growth. Introducing of the A9 desaturase antisenses by cloning and

transformation is an alternative approach. The transcribed A9 desaturase
antisenses driven by cadmium inducible promoter of mycobacterial shuttle plasmid
vector exhibited inhibition on the growth of M. tuberculosis. Whole-cell labeling of
fatty and mycolic acids with [C]M-acetate demonstrated the inhibitory effects of
antisense oligonucleotides against the A9 desaturase activity resulting in the
decrease of oleic acid and hence unsaturated mycolic acid. The antisense
technology proved to be a valuable tool to identify new drug targets, elucidate
mechanisms of drug action and design new anti-tuberculosis drugs.
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