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Abstract

Introduction: T7 RNA polymerase from T7 bacteriophage has suitable features for using in recombinant protein
expression or transcription systems. This enzyme does not require additional factors to identify its promoter, operates very
specific and only express the genes under T7 promoter. The features of T7 expression system make it important in
biotechnology. Therefore, due to the increasing importance of this enzyme, its mass production at low cost is greatly
important.

Methods: In this research, T7 phage was applied and PCR reaction was performed using T7 RNAPol-specific primers
containing the cutting sites for restriction enzymes. After the electrophoresis of PCR product, T7 RNAPol gene and
pGEX2TK plasmid were digested by BamHI and EcwRI enzymes and after being purified, the ligation was performed
between them. The recombinant pGEX-T7RNAPol plasmid was transformed into the E. o/, by electroporation. Bacterial
positive colonies containing the recombinant plasmid were selected using PCR.

Results: After confirming the obtained plasmids by PCR and digestion, they were sequenced and the sequence analysis
confirmed the exact T7 RNA polymerase gene according to NCBI accession sequence. This recombinant plasmid was
transformed into Rosetta strain of E. co/7 in order to express. Its positive colonies were selected and liquid culture was
carried out. T7 RNAPol protein expression in bacteria was done by inducing with IPTG and after extraction, it was
confirmed by SDS-PAGE.

Conclusion: This research is a prerequisite for T7 RNA Polymerase commercial and mass production that will be start
after the optimization of its expression and purification methods.
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related to T7 RNAPol gene on 1percent agarose gel. The 2877 bp band corresponded to the expected size for the T7
RNAPol gene. M: Marker, 1 and 2: PCR product. ) Electrophoresis image of PCR product on colonies with specific
primers of T7 RNA polymerase gene, number 16: Positive control (initial PCR)
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Figure 2- A) Electrophoresis image of PCR product with specific primers of T7 RNA polymerase gene on plasmids
extracted from positive colonies No. 3 and 7, No. 1 and 2: PCR on non-recombinant plasmids, C-: Negative control
(without DNA), C+: positive control (PCR of T7 RNAPol gene), M: marker SM0321 ThermoSientific. B) Enzymatic
digestion of recombinant plasmid pGEX-T7RNAPol, 1: recombinant plasmid without digestion. No. 3 and 7: digestion
with BamHI and EcoRI enzymes and removal of T7 RNAPol gene fragment of 2877 bp, M: marker C) Insertion of T7
RNA polymerase gene into pPGEX2TK vector by cloning. Image prepared with LazerGene software
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Figure 3- The alignment of combined sequences resulting from multiple sequencing on the recombinant plasmid
pGEX2TK-T7RNAPol and the published gene sequence with accession number M38308
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Figure 4- Image of protein electrophoresis on 9 percent acrylamide gel. The T7 RNAPol protein band with a molecular
weight of 120 kDa is visible for the plasmid containing the T7 RNAPol fusion gene with GST with 884+ 220 amino acids
in left and negative control in the middle is a protein band with a molecular weight of approximately 24 kDa for the
empty pGEX2TK plasmid which contains only GST with 220 amino acids. (M: Lab Pr. Marker)
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