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Abstract

This work reported the attempt to improve the production of
penicillin acylase (PA) by an application of genetic engineering

techniques. The PA gene was cloned from the chromosomal DNA of E. coli

ATCC 11105. This gene was to be inserted into a runaway replidétion
plasmid named pSY 343. Plasmid pSY 343 was double digested with
restriction enzymes Hind 11T and EcoR I and then joined by the action

of T ,-DNA ligase to the E. coli chromosomal DNA fragments containing

4

PA gene which previously treated with the similar restriction enzymes

as did pSYy 343. \The new constructed plasmid DNA were transformed into

recipient cells named E. coli HB 10l and PA producing transformant was

screened and isolated by an observation of the inhibitory clear zone

of Serratia marcescens. ATCC 27117 around/the /colonies“of “transformants.

The transformant containing expreéssion plasmid pdR 69 was named E. coli

Q69’ The size of pJR 69 was detérmined to bej approximately 1k kilobase.
The''gptimal conditions for .the expression of PA gene caused Q69 to
tolerate penicillin upto 200 microgram per milliliter and the maximum
PA activity was 355.0 nmole of p-aminobenzoic acid per minute per

milligram protein. This value was 9.3 fold higher than that obtained

from E. coli ATCC 11105. Furthermore, an expression of PA gene in Q69




was changed from formerly inducible to constitutive type of operon.

The next objective of this work was to produce strains being
devoid of glucose effect by the technique of mutation. Ultraviolet
radiation (UV) and N-methyl—Ninitro-N—nitrosoguanidine (NTG) were used
for mutagenesis. By UV mutagenesis, many strains having derepressed
catabolite effect were isolated. After characterization, a strain

named R9 was found to be _the best strain in the aspect of PA production.

Under the optimal groweh comdition for R9, 661.8 nmole PABA per min.
per mg. protein were obtained and furthermore at this conditions, the

maximal specific activity of PA from R was 1.9 folds higher than that

=]
from 969'

Finally, with an application of NTG mutagenesis, many strains
which were devoid of glucose effect could be isolated. S5 was the

strain with the highest level of PA activity under an optimal growth

condition. The specitic activity of PA including the maximal growth

were very simila¥ to those of R,. However, the difference

yleld of S 9

5

between these two Strains-was-—due-to.the.mutation.resided in S5 causing

this mutant more stable than R Therefore, this mutant may be suitable

9°

for PA preduction.
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