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ABSTRACT 

Bacteria are most commonly used expression systems for recombinant protein 

production. The gram-negative Escherichia coli has been the dominant organism used as 

a host for protein production both at laboratory and industrial levels. Many promoter 

systems have been developed for E. coli but a system based on T7 RNA polymerase 

dependent promoter is the most preferred one due to its ability to produce recombinant 

proteins at high levels. Few T7 based systems are available for E. coli but the existing 

ones are dependent on external inducers, viz. IPTG, L-arabinose, or heat. These external 

inducers are expensive and may impose toxic and deleterious effects on the host 

organisms. 

Although, the usefulness of E. coli as an expression host cannot be underestimated, but 

this host is incapable of secretory expression of recombinant proteins. Also, the bacterial 

endotoxin makes it unsuitable for the production of therapeutic proteins else the endotoxin 

must be removed from the product through an expensive process. These limitations 

greatly impose a barrier on cost-effectiveness of therapeutic protein production in E. coli. 

In this regard, the industrially important GRAS species of corynebacteria viz. 

Corynebacterium acetoacidophilum, appear to be alternative hosts for recombinant 

protein production. But, despite many efforts, a strong promoter-based system in 

corynebacteria was not reported so far. 

Thus, here a novel T7 RNA polymerase dependent two plasmid based system has been 

developed for E. coli and corynebacteria which gets auto-induced at a particular growth 
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phase. The system is auto-induced and therefore eliminates the requirement of addition 

of external inducer as well as monitoring of the culture. 

In the two plasmid based E. coli system, one of the plasmids namely pJE-ftsRNAP carried 

T7 RNA polymerase gene under the control of growth-phase dependent promoter, P-ftsZ, 

a KanR selection marker and p15A origin of replication. The second plasmid used was T7 

promoter based pRSET-A which carried AmpR selection marker and pUC origin of 

replication and therefore was compatible with pJE-ftsRNAP. The foreign gene, sfGFP 

was cloned in this plasmid to get the recombinant plasmid pRSET-sfGFP. The expression 

of recombinant protein was successfully demonstrated in this system which was found to 

be auto-induced in a growth-phase dependent manner and thus was independent of 

external inducers. The expression levels of late log or stationary phase was found to be 

several fold higher than that of lag and/or early log phase. Thus the newly developed T7 

system is a useful addition in the existing T7 expression systems of E. coli. 

A T7 RNA polymerase and T7 promoter dependent two plasmid based system was 

developed in corynebacteria using two compatible corynebacterial replicons pBL1 and 

pCG1. The system was found to be auto-induced in a growth-phase dependent and 

external inducer independent manner. The shuttle plasmid, pJEC-ftsRNAP, carried the 

T7 RNA polymerase gene under auto-induced ftsZ promoter. Then, a series of T7 

promoter based shuttle plasmids were constructed. The sfGFP gene was cloned into T7 

promoter based shuttle plasmid pBJ4 which was found to be compatible with pJEC-

ftsRNAP. The T7 promoter derived expression of sfGFP was successfully demonstrated 
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in Corynebacterium sp. and this is the very first report of a T7 expression system for 

Corynebacterium sp. 

In continuation with that work the tightly regulated P-araBAD based system was also 

developed for corynebacteria. Thus, the well-established tightly regulated araBAD 

promoter of E. coli was exploited to develop an araBAD promoter based system in 

corynebacteria. In this study, the araBAD promoter based shuttle plasmid was 

constructed for corynebacteria and recombinant protein expression was subsequently 

demonstrated. Initially, the system was not found to be responsive with L-arabinose 

induction due to the lack to corresponding sugar transporter. This problem was overcome 

with the cloning of low-affinity araE transporter of E. coli into Corynebacterium sp. 

The expression systems established in the present study would be not only useful for high 

level production of recombinant proteins (T7 based) but also for studying physiological 

expression levels for metabolic engineering studies (P-araBAD based).  
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