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Objectives: This study aimed the construction of a surface display vector encoding E7 protein of HPV18 

to be expressed in yeast Yarrowia lipolytica in order to combine the advantages of both systems. 

Methods: DNA from a HPV18-positive individual was applied for amplification of E7 encoding gene via 

nested-PCR. Both pINA1317-YLCWP110 plasmid and PCR products were double-digested using HindIII  

and SfiI. After purification, the double digested fragments were ligated together to create the recombinant 

pINA1317-YLCWP110-E7 plasmid. After transformation into E. coli, the positive transformants were 

subjected to molecular analysis. The accuracy of cloning was further assessed using Sanger sequencing. 

Results: Plasmid DNA from positive transformants was analyzed by molecular methods. The E7 related 

band was detected in PCR, and restrictive cleavage confirmed the presence of E7 insert in the recombinant 

plasmid. In addition, Sanger sequencing of recombinant pINA1317-YLCWP110-E7 plasmid confirmed 

the accuracy of cloning; alignment of the sequencing data in gene bank verified the DNA sequence of E7 

encoding gene, insert orientation, and accuracy of reading frame.  

Conclusions: The constructed recombinant pINA1317-YLCWP110-E7 plasmid can be used to express the 

E7 protein in the yeast Yarrowia lipolytica to be applicable as a vaccine, molecular marker or therapeutic 

aspects. 
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Introduction 
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Materials & Methods 

Primers 

Table 1: The sequence of PCR primers 

Name Primer sequence (5́           3́) produc

t size 

18F GAAACACACCACAATACCATG 852 bp 

18R CGTCTGTACCTTCTGGATC 

18FN ACACAAGGGCCGTTCTGGCCATGCATGGACCTAAGGCAAC 348 bp 

18RN CATTGTAAGCTTCTGCTGGGATGCACACCAC 

  

Amplification of Gene Fragment Encoding E7 

Protein of HPV Type 18 Using Nested-PCR 
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Amplification and Preparation of Plasmid 

pINA1317-YLCWP110 

 

Cloning of Gene Fragment Encoding E7 

Protein of HPV-18 into pINA1317-YLCWP110 

 
 

1 Address: Tehran, North Kargar St., intersection of Shahid Fakuri 

St., No. 1669, Rose Building, Unit 7.  

Transformation of the Recombinant Plasmids 

into the E.Coli TOP10 

 

Molecular Analysis of Recombinant Plasmids  

 

Sanger sequencing 

1

 

Ethical Issues 

 

Results 

Amplification of E7 encoding fragment of HPV 

type 18 by nested-PCR 
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Isolation and double digestion of pINA1317-

YLCWP110 plasmid 

Construction of recombinant pINA1317-

YLCWP110-E7 plasmid  

 

 

Figure 3. Advent of transformed colonies containing the 

recombinant plasmids resulted from the ligation reaction. 

 

Molecular analysis of recombinant pINA1317-

YLCWP110-E7 plasmid  

 

2 1 3 

1 2 

1000 bp 
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Figure 4. Identification of positive transformants containing the 

recombinant pINA1317-YLCWP110-E7 plasmid by colony-PCR. 

1 & 3: positive transformants, 2 & 4: negative transformants. 

 

Figure 5. Digestion of recombinant pINA1317-YLCWP110-E7 

plasmid by NotI enzyme. 1 & 2: Recombinant pINA1317-

YLCWP110-E7 plasmids. 3: Original pINA1317-YLCWP110 plasmid 

without insert. 

Sanger sequencing  

 

Figure 6. Alignment analysis of Sanger sequencing data of 

recombinant pINA1317-YLCWP110-E7 plasmid by BLAST 

Discussion 

3 2 1 

3 4 2 1 
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Conclusion 
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