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            Abstract
We describe here a general method for systematically replacing amino acids in an enzyme. This allows analysis of their molecular roles in substrate binding or catalysis and could eventually lead to the engineering of new enzymatic activities. The gene encoding the enzyme is first cloned into a vector from which the enzyme is expressed and is then mutated in vitro to change a particular nucleotide and hence the amino acid sequence of the enzyme. We have cloned the gene for the tyrosyl tRNA synthetase of Bacillus stearothermophilus into a vector derived from the single-stranded bacteriophage M13 to facilitate mutagenesis with mismatched synthetic oligodeoxynucleotide primers. From the recombinant M13 clone we have obtained high levels of the enzyme (âˆ¼50% of soluble protein) expressed in the Escherichia coli host and have converted cysteine (Cys35) at the enzyme's active site to serine. This leads to a reduction in enzymatic activity that is largely attributable to a lower Km for ATP.
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