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| Abstract |

Background and Aim: Human papillomavirus type 16 (HPV16) oncoproteins play a pivotal role not only in

the severity of HPV-related diseases but also in the early diagnosis of virus-induced cancers. This study aimed

to clone the HPV16 E5 oncogene into a prokaryotic expression vector and assess its expression in an

Escherichia coli (. coli) system, with the future goal of facilitating its purification and functional IKeywordsl
characterization.

Materials and Methods: In this study, the HPV16 E5 gene was cloned into the pET28a prokaryotic

HPV16|
E5 oncoprotein|

expression vector (plasmid expression T7). Then, expression of the recombinant E5 protein was analyzedin | Cloning|

the E. coliexpression system using SDS-PAGE and western blotting techniques. Recombinant protein

L. . . expression|
Results: Our results showed that the E5 gene, which is approximately 240 base pairs in size and was cloned P o )
Escherichia coli expression

into the pET28a(+) vector, was expressed in E, coli BL21 under the following conditions: 37° C, 0.5 mM

system|

IPTG, and 18 hours post-induction. SDS-PAGE and western blot analysis confirmed a distinct proteinband | 13y Science |
at approximately 10 kDa, consistent with the expected size of the recombinant E5 protein.

Conclusion: The successful expression of the hydrophobic E5 oncoprotein in a bacterial system, despite the

absence of post-translational modifications such as phosphorylation and glycosylation, suggests the

purification of this protein for evaluation of its function in vaccine design in the future.
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| Extended Abstract

Human papillomavirus type 16 (HPV16 ES) participates in the early stages of carcinogenesis and
may represent a promising target for therapeutic vaccine development. Therefore, the production of
recombinant E5 protein is essential for further functional, immunological, and translational studies.
The present study aimed to construct a prokaryotic expression vector carrying the HPV16 E5 gene
and to evaluate its expression in an Escherichia coli expression system. The HPV16 E5 gene was
synthesized in the pUCS57 vector, and then subcloned into the pET28a (+) expression vector using
restriction enzymes. Next, the recombinant plasmid was transformed into E. coli DH5a cells for
amplification and verification. Following confirmation of successful cloning, the recombinant
construct was introduced into E. coli BL21 and Rosetta expression strains. After that, protein
expression was induced using 0.5 and 1 mM IPTG and evaluated at different post-induction time
points. Finally, expression of the recombinant E5 protein was analyzed by SDS-PAGE and
confirmed by western blotting using an anti-His tag antibody. The results demonstrated successful
cloning of the 240-bp E5 gene into the pET28a (+) vector. A distinct protein band with an
approximate molecular weight of 10 kDa was observed following induction with 0.5 mM IPTG at
37°C for 18 h in the BL21 strain, whereas no detectable expression was observed in the Rosetta
strain. Western blot analysis further confirmed the identity of the recombinant protein. The
successful expression of the highly hydrophobic HPV16 ES protein in E. coli BL21 demonstrates
the suitability of this bacterial host for producing the recombinant ES protein. These findings
establish a foundation for subsequent purification and characterization studies and support future
investigations into the biological role of E5 in HPV-associated carcinogenesis. Furthermore, the
recombinant protein generated in this study may contribute to the development of novel diagnostic
tools, therapeutic strategies, and HPV vaccine candidates.

| Keywords: HPV16, ES oncoprotein, Cloning, Recombinant protein expression, Escherichia coli
expression system, Western blotting
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