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ABSTRACT

Penicillin G acylase (PA) is the enzyme used commercially for the
production of semisynthetic penicillins. Penicillin G acylase gene from
Bacillus megaterium has been cloned into Bacillus subtilis which can
release the enzyme extracellularly. The enzyme was extracted from the
medium by using celite adsorption and eluted with 24% ammonium
sulfate. The enzyme was then further purified on FPLC using Mono Q
column (HR10/10) and Superose-12 column (HR16/50). Two peaks of
penicillin G acylase, i.e., peak I (PAI) and peak II (PAII), were obtained
from Mono Q column. Molecular weight of the native enzyme of both PAI
and PAIl were found to be 79 KDa on Superose-12 column. SDS-
polyacrylamide gel electrophoresis revealed that both PAI and PAII
consisted of two nonidentical subunits with a molecular weight of 59 and
22 KDa. The isoelectric point of PAI and PAIl were 6.78 and 6.52,
respectively. The pH optimum of PAI and PAII were found to be in the




v
range of 7-9. PAI was stable at pH range from 6.5-11.5 whereas PAIl was
stable at pH range from 6.5-10. In studying heat stability, PAI and PAII
were stable upto 45 OC, both peaks rapidly lost activities at temperature
above 55 OC. The Michaelis-Menten constant (Km) of PAI and PAII for
penicillin G were found to be 7.232 and 0.69 mM, respectively. The Km
value for 6-nitro-3-phenylacetamido benzoic acid (NIPAB) of PAI and
PAIl were 0.268 and 0.308 mM, respectively. When the effect of
ammonium sulfate on enzyme activity was studied, it was found that 0.2-5
mM ammonium sulfate had no significant effect on activities of PAI and
PAII, both with and without preincubation of the enzyme with ammonium
sulfate prior to the assay. However, activities of PAI and PAII increased
about 1.6 time when They were preincubated with 260 mM ammonium
sulfate prior to the assay. About 1.2 fold increase in activities of PAI and
PAII were observed when 260 mM ammonium sulfate were added to the
assay mixture without preincubation. It was found that 0.2-5 mM
potassium bromide had no significant effect on enzyme activity, both with
and without preincubation of potassium bromide with the enzyme prior to

the assay.

The results from time course study showed that only one peak of
penicillin G acylase was obtained when B.subtilis was cultured for 24 h
and 36 h while two peaks of enzyme were obtained from 48 h culture.
However, enzyme at 72 h-culture showed only peak corresponded to PAL




