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Alpha-isopropylmalate synthase is the first committed step enzyme in the
synthesis of leucine. The enzyme plays an important role in the growth of many
kinds of microorganisms.  Previously a polymorphic DNA fragment of
Mycobacterium tuberculosis was cloned and found to contain a part of the a-IPMS
encoding gene or leud. The gene contained a locus of variable number of 57 bp-long
tandem repeats, which hasn’t been found in /eud of any bacteria. The objectives of
this study were, determining of the sequence and structure of M. tuberculosis leud
gene, studying the general properties of the gene product or o-IPMS and
investigating for the effect of the 57 bp tandem repeat on the size of the protein
product. The whole leud gene of M. tuberculosis strain H37Rv and the sequences of
the polymorphic DNA segments of other two strains of clinical isolates showing
different copy number of the tandem repeats were also determined. Upon DNA
sequence analysis, leud gene of M. tuberculosis was 1950 bp long encoded 649
amino acids, the initiation and the termination codon were GTG and TAG
respectively. As the gene was polymorphic according to the variable number of the
57 bp repeat which was not present in other microorganisms, the gene was proved to
be functional by subcloning into pET17b and pET15b expression vector using PCR-
based method then overexpressed in E. coli BL21(DE3). The enzyme products were
purified from crude lysates by conventional method and affinity column
chromatography, followed by enzyme characterization. The recombinant o-IPMS
was purified to homogeneity and pure, indicated as a single band on sodiumdodecyl
polyacrylamide gel electrophoresis at the position of about 80 kDa. Further analysis
by gel filtration method suggested that the enzyme was a dimer of identical subunits.
The optimal pH and optimal temperature of activity was at pH 8.5 and 37°C
respectively. The enzyme was fairly stable. The Km and Vmax of of this enzyme
for a-ketoisovalerate were 24.9 uM and 256.41 units/ml respectively and those for
acetyl CoA were 250 uM and 666.67 units/ml respectively. Westernblot analysis of
o-IPMS in 3 strains of M. tuberculosis harboring different copy number of the 57 bp
tandem repeats using the rabbit anti-recombinant o-IPMS also showed
polymorphisms of the enzyme corresponding to the polymorphisms of leud gene.
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