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ABSTRACT

Cephalosporin C can be hydrolyzed by an esterase resulting in
formation of deacetylcephalosporin C, a key intermediate, by which
substitution at C3' side chain produce potentially useful semisynthetic
cephalosporins. B. subtilis WRRL-B558 was known to be a high producer
of cephalosporin acetylesterase (Abbot and Fukuda, 1975). Genes from
B. subtilis WRRL-B558 encoding for the enzymes was cloned and
sequenced. DNA sequence of 1560bp from HindIII-Sall region showed
2 ORFs (ORF1 and ORF2) located adjacent to each other in reverse
onentation. Their nucleotide sequences were consisted of -35 and -10
promoter conserved sequence; putative ribosome binding site and 11-12
bp inverted repeats, and a Rho independent transcription terminator
located, after the TAA stop codon. ORF1 encodes for a deduced protein
of 120 amino acids and ORF2 for 212 amino acids with MW of 13, 23
kDa, respectively. This was in agreement with MW of the enzymes
determined by SDS-PAGE to be around 14 kDa. DNA homology revealed
95% homology of ORF1 to part of Geotrichum candidum artificial lipase
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sequence. ORF2 showed 95% with homology that of B. subtilis 168 lipase
gene and 97% homology with Geotrichum candidum artificial lipase gene.
The genes from both ORFs were subcloned into pTTQ18 vector which
contains the ptac strong promotor. The subclone of ORF1 was found to
have higher lipase activity around 7.6 times (uninduced with IPTG) and 38
times (induced with IPTG), than that of the original recombinant clones.
Studies on substrate specificity of the two enzymes showed that they were
of the lipase type that were able to act as esterase and able to hydrolyse
cephalosporin C to form deacetylcephalosporin C. The enzymes were
found to be sensitive to PMSF, a serine inhibitor but resistant to -
mercaptoethanol, a sulthydryl agent. The enzymes produced from
subclones were partially purified using Sephadex G-200 gel filtration. The
purification process was found to be rather unsuccessful because the best
pooled peak (pTL7-peak 3) showed only 2 times increase in purity of the
enzyme while low percent recovery was achieved. The failure could be

attributed to the strong hydrophobic nature of both enzymes.
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