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to understand, at the molecular level, how the tRNA genetic system functions in Sulfolobus solfataricus.
The innovation of this proposal is the introduction of novel techniques and reagents to study protein-
tRNA interactions. Through these methods, and the examination of naturally-occurring mutants, the
proposal will address mechanisms of tRNA function and tRNA aminoacylation at the molecular level.
First, a mini-genome system will be generated from S. solfataricus chromosome 1, using recombineering
in Escherichia coli. Specific mutant mini-genomes will be introduced into S. solfataricus cells by
homologous recombination and characterized by sequencing and quantitative PCR analyses of tRNA
genes, to understand how they are regulated. Second, the sequence of the complete tRNA(Cys) gene will
be determined. Next, techniques will be developed to test the role of tRNA(Cys) in posttranscriptional
regulation of protein synthesis. Protein-tRNA interactions will be disrupted by mutating tRNA(Cys) and
assaying tRNA function. Next, mass spectrometry will be used to study tRNA in specific complexes with
ribosomes, to understand how tRNA is posttranslationally modified and charged with amino acids. These
studies will be the first, to our knowledge, to define the complete set of modifications in natural tRNAs
in Archaea, and provide a more complete understanding of this highly conserved and central cellular
process. The proposed studies will open up new approaches in biology, enhancing our understanding of
bacterial evolution, in addition to providing a deeper understanding of the molecular details of tRNA
function and aminoacylation. This is significant, because tRNA is an essential component of protein
translation, and derepression of tRNA function is a recurring theme in cancer and aging.Q: How to
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