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ABSTRACT 

It is generally agreed that an effective microbial process would be most economical for 
the removal of organic sulfur and the fmely dispersed inorganic sulfur in coal, particularly 
the fonner. However, past experience has taught us that some microorganisms may have 
the enzymes to degrade organic sulfur but themselves are not suitable to be cultured under 
the conditions best for coal desulfurization. On the other hand, some microorganisms can 
grow very well under the conditions most suitable for coal desulfurization but do not 
contain the enzymes most suitable for coal desulfurization. 

In this "genetic recombinant" era, we believe that we can adopt a new approach to 
solve this problem. In this approach, a microorganism that can grow vigorously under the 
conditions most suitable for coal desulfurization will be chosen as the host for actively 
carrying out the desulfurization process. An effective gene cloning system is expected to 
be established for the chosen species so that heterologous and homologous genes encoding 
most of the effective enzymes for coal desulfurization can be cloned on the high copy­
number plasmid or plasmid-like molecules. As a result, the sulfur-degrading enzymes can 
be overproduced and an effective and economical biodesulfurization process for both 
organic and inorganic sulfur in coal can be developed. 

Species of Sulfolobus are microorganisms that can be actively cultured under the 
conditions most favorable for coal desulfurization. In particular, one of the Sulfolobus 
species. S. shibatae B12, contains a double-stranded DNA virus which might be easily 
converted into a gene cloning system. The objective of this project is to develop an 
effective gene cloning system for some of the Sulfolobus species, particularly S. 
acidocaldarius and S. shibatae .. 

One important element for the establishment of a gene cloning system for a 
microorganism is to have a selection mechanism. In the fIrst quarter, we established three 
potential selection mechanisms fot the establishment of a gene transfer system for the two 
selected Sulfolobus species. 

For the remaining quarters, our efforts were devoted to the construction of potential 
cloning vectors and development of transformation protocols for the establishment of an 
effective transformation system for the selected Sulfolobus species. 

(This project is funded by the U. S. Department of Energy as part of its 
cost-shared program with Illinois Department of Energy and Natural Resources.) 
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