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ABSTRACT

Efficiency of gene expression of the cloned penicillin

acylase (PR) gene in Escherichia coli was increased by using an

expression vector, pTTQl8 (ampicillin resistance). The vector
comprises of a strong promoter, ptac, which is regulated by lacI9
regulatory gene product and induced by an inducer, isopropyl B-D
thiogalactoside (IPTG). To construct the plasmid in which
expression of the PA gene was controlled by ptac and lacI9, the
vector pTTQ18 was first modified by inactivating the ampicillin
resistance gene using the insertion inactivation method. The
resulting vector, pQCAT1 was composed of a chloramphenicol resis-
tance gene marker, ptac strong promoter'and lacIi? regulatory gene,
The DNA fragment encoding PA gene from the plasmid pMLV7 and the
vector pQCAT1 were digested with restriction enzyme HindIII and

ligated in such a way that the PA gene was placed downstream from
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the ptac promoter. The ligated mixture was transformed to host cell
E. coli strain DH5-a and a transformant which produced high enzyme
activity was selected. The new recombinant plasmid was about 8.56
Kb in size and was designated as pQEAll. It had the PA gene under
the control of ptac promoter and lacIi? regulatory gene. In
addition, it also contained the self promoter of the PA gene.

Study on PA production in shaking flask cultures showed that
suitable time for addition of the inducer IPTG was during early
exponential phase. The maximum enzyme activity was obtained when
the culture was incubated at 28°C-30°C for around 1-2 hours after
addition of 1mM IPTG. The enzyme produced from E. coli harboring
pPOEA1l was about 20 times higher than that of the parent strain, E.

coli 194-3, and 4 times higher than that of the originally cloned E.

[N

coli strain harboring pMLV7. The enzyme was produced in small

" amount in the absence of inducer. The production of enzyme was
partially repressed (50%) when 2% glucose was present in the medium
under the induction condition.

Study on plasmid copy number and stability of plasmid pQEA1ll
in E. coli DH5-a indicated that it was present in high copy number
(42 copies per cell) and because of its large size (8.56 Kb), this
might cause reduction in growth rate and instability of the plasmig.
The instability of the plasmid was shown by the lost of pQEAll

within 3 days when cells were grown in medium without chloram-

phenicol.



