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		for error-prone PCR are not trivial: Random DNA mutations produce a bias in amino acid changes, where the probability of incorporation is higher for amino acids coded by several codons, like leucine and arginine. The dNTP concentrations in the starting PCR mixture can be adjusted to partially compensate for this, for example, by reducing the total dGTP   dCTP concentration. 8.3.2. DNA Shuf ing In this method of generating genetic diversity, the gene of interest is cleaved with DNAse I into many short double-stranded fragments (10 50 base pairs) that are then puri ed and recombined in a PCR-like process without primers. When the genes are partially recombined, terminal primers are added and full-length sequences are ampli ed. This process is usually used after an error-prone PCR step, where different mutants of the gene are generated. Alternatively, the conditions of DNA shuf ing can be adjusted to introduce mutations, and to avoid regeneration of the original sequence.10 Using a powerful derivative technique called   family shuf ing  , homologous genes pooled from different organisms are recombined. Figure 8.4 shows a comparison of DNA shuf ing and family shuf ing. Family shuf ing uses genes that have evolved in different microbial species from a common ancestral protein, therefore possessing sequences with a high degree of identity. This is a requirement for the process; > 50% sequence identity is needed. Proteolytic enzymes like subtilisin have been shuf ed, using a large family of 26
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