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ABSTRACT

Combustion of organosulfur compounds in fossil fuels is one of the major sources of air pollution.
With increasing concerns of environmental hazards, government has lowered the permissible
sulfur levels in fuels. Chemical methods such as hydrodesulfurization have been used for removal
of sulfur from fuel but this method is incapable of removing polyaromatic sulfurs. Therefore, there
is a need for an alternative method that can overcome the limitations of hydrodesulfurization.
Biodesulfurization is an attractive method for removing sulfur from polyaromatic sulfur
heterocyclics. Many bacteria have been isolated that can desulfurize different organosulfurs. One
such bacterium is Gordonia sp. IITR100. It is a broad substrate range bacterium that can
desulfurize both aliphatic and aromatic organosulfurs. Similar to other desulfurizing bacteria, in
Gordonia sp. 1ITR100, the desulfurization genes are arranged in an operon under the control of a
promoter. The bacterium follows 4S pathway of biodesulfurization where DBT is metabolized to
2- hydroxybiphenyl and sulphite. The operon is known to be repressed in the presence of inorganic
sulfur and is transcribed in the presence of organosulfurs. However, the regulators and the
mechanism of regulation of this operon has not been reported to date. The present study aims at
the isolation and identification of proteins that regulate the dsz operon from Gordonia sp. IITR100.
Two in vitro methods; pull down assay and preparative gel shift assay followed by MALDI-ToF
analysis were used to isolate and identify the proteins that bind to the dsz promoter. An in vivo
method was developed to identify the proteins that bind to a known DNA sequence. Based on the
results obtained by all three methods, six putative transcription regulators belonging to the family
TetR, LuxR, two XRE, FIS and DNA binding response regulator were studied for their role in

biodesulfurization. The TetR family protein was found to activate the dsz operon in recombinant



E. coli, Gordonia sp. 1ITR100 and Rhodococcus erythropolis IGTS8 at sub optimal inducer
concentration. The TetR family protein was purified and characterized. To decipher the
mechanism of regulation by this protein, the region of activation in the dsz promoter was
determined. The binding of the protein to the promoter and the role of bending on activity was
studied. The probable mechanism for the regulation of dsz operon has also been hypothesized in
the study. The results on the regulation of dsz operon can help in establishing methods for

improvising the rate of biodesulfurization.
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