Supplementary material

1. Nucleotide changes among E6/E7 variants of HR-HPV. Nucleotide sequences were obtained
from Papillomavirus Episteme (PaVE) portal [69], then NCBI accession number of each variant was
used to analyzed E6/E7 bicistronic sequence and Clustal Omega (v 1.2.4) was used for E6/E7
alignments of A) HPV-16; and B) HPV-18 variants. E6 and E7 ORF reference genome are depicted
in pink and yellow, respectively. Moreover, nucleotide changes of each variant are shown in green;
and asterisk (*) represent similitudes in nucleotide sequence among variants while empty spaces
represent changes among variants in relation to reference genome. According to sequences obtained

from NCBI, broken lines indicate differences in the start coding sites among variants.

A) Nucleotide alignments of E6/E7 HPV-16 variants
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

ATGCACCAAAAGAGAACTGCAATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA

ATGCACCAAAAGAGAACTGCAATGTTTCAGGACCCACAGGAGCGACCCIGAAAGTTACCA

ATGCACCAAAAGAGAACTGCAATGTTICAGGACCCACAGGAGCGACCCATAAAGTTACCA
ATGCACCAAAAGAGAACTGCAATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
ATGCACCAAAAGAGAACTGCAATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCAGAAAGITACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCGGAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCGGAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
CTGCACCAAAAGAGAACTGCAATGTTTCAGGACCCACAGGAGCGACCCACAAAGTTACCA
————————————————————— ATGTTTCAGGACCCACAGGAGCGACCCAGAAAGTTACCA
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

CAGTTATGCACAGAGCTGCAAACAACTATACATGAIATAATATTAGAATGTGTGTACTGC
CAGTTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC

CAGTTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
TTATGCACAGAGCTGCAAACAACTATACATGATATAATATTAGAATGTGTGTACTGC
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
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AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
AAGCAACAGTTACTGCGACGTGAGGTATATGACTTTGCTTTTCGGGATTTATGCATAGTA
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Nulceotide sequence E6/E7 HPV-16 bicistron

TATAGAGATGGGAATCCATATGCTGTATGTGATAAATGTTTAAAGTTTTATTCTAAAATT

TATAGAGATGGG;ITCCATATGCTGTATGTGATAAATGTTTAAAGTTTTATTCTAAAATT

TATAGAGATGGGAATCCATATGCTGTATGTGATAAATGTTTAAAGTTTTATTCTAAAATT

TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGIAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT
TATAGAGATGGGAATCCATATGCAGT

TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGA.AAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGAGAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
TGTGATAAATGTTTAAAGTTTTATTCTAAAATT
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Nulceotide sequence E6/E7 HPV-16 bicistron

AGTGAGTATAGACATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGACATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC

AGTGAGTATAGACATTATTGTTATAGTITGTATGGAACAACATTAGAACAGCAATACAAC

AGTGAGTATAGATATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTGTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTGTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTGTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTGTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAG ATTATTGTTATAGTITGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
AGTGAGTATAGATATTATTGTTATAGTTTGTATGGAACAACATTAGAACAGCAATACAAC
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Nulceotide sequence E6/E7 HPV-16 bicistron

AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
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AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTIATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTITGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
AAACCGTTGTGTGATTTGTTAATTAGGTGTATTAACTGTCAAAAGCCACTGTGTCCTGAA
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
GAAAAGCAAAGACATCTGGACAAAAAGCAAAGATTCCATAATATAAGGGGTCGGTGGACC
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA

TCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCGAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCGAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
GGTCGATGTATGTCTTGTTGCAGATCATCAAGAACACGTAGAGAAACCCAGCTGTAATCA
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
TGCATGGAGATACACCTACATTGCATGAATATATGTTAGATTTGCAACCAGAGACAACTG
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

ATCTCTACTGTTATGAGCAATTAAGTGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAAGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAGTGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAGTGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
ATCTCTACTGTTATGAGCAATTAAATGACAGCTCAGAGGAGGAGGATGAAATAGATGGTC
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTCTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTCTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT
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CAGCTGGACAAGCAGAACCGGACAGAGCCCATTACAATATTGTAACCTTTTGTTGCAAGT 639
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Nulceotide sequence E6/E7 HPV-16 bicistron Position

GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATTCGTACTTTGGAAG 720
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATTCGTACTTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATTCGTACTTTGGAAG 720
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATTCGTACTTTGGAAG 720
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATECGTACGTTGGAAG 720
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATECGTACGTTGGAAG 720
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATECGTACGTTGGAAG 720
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATECGTACGTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATCCGTACGTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATCCGTACGTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATECGTACGTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATCCGTACGTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATCCGTACGTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATCCGTACGTTGGAAG 699
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATECGTACGTTGGAAG 720
GTGACTCTACGCTTCGGTTGTGCGTACAAAGCACACACGTAGACATLCCGTACGTTGGAAG 699

AKhkkhkhkhkkhkhkhkhhkhkhkhkhhkhkh kA dhhkA bk hrhkhhhhkhhkhhkhhkhkhhkhkhhkhk, *h Ak, k* *k Ak, kx%

Nulceotide sequence E6/E7 HPV-16 bicistron Position

ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCICAGAAACCATAA 776
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 776
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 776
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 776
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 776
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 776
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTA.GAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 776
ACCTGTTAATGGGCACACTAGGAATTGTGTGCCCCATCTGTTCTCAGAAACCATAA 755

khkkhkhkhkkhkhkkhkhkhkkhkhkhkkhkhkhkhhkhkk, *,hdhkkhhhkkhhhkhhkhkhkhkhhkhkhhkhk, *hrhkkhkrhkkhrkkxk

B) Nucleotide alignments of E6/E7 HPV-18 variants
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Nulceotide sequence E6/E7 HPV-18 bicistron Position

ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCTGATCTGTGCACGGAA 60
ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCIGATCTGTGCACGGAA 60
ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCTGATCTGTGCACGGAA 60

60
ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCTGATCTGTGCACGGAA 60
ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCTGATCTGTGCACGGAA 60
ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCTGATCTGTGCACGGAA 60
ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCTGATCTGTGCACGGAA 60



B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4

ATGGCGCGCTTTGAGGATCCAACACGGCGACCCTACAAGCTACCTGATCTGTGCACGGAA 60

R R R b e a4 I S b S SR B S R i S R S S R S S R S IR R S e R S dh e S SR S b i S S b R S S SR S S R S S R S i R 4

Nulceotide sequence E6/E7 HPV-18 bicistron Position

CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120
CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120
CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120
120
CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120
CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120
CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120
CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120
CTGAACACTTCACTGCAAGACATAGAAATAACCTGTGTATATTGCAAGACAGTATTGGAA 120

R R I b S b S b S b I S b I Sb b I S I S b S b S b S b S IR A S b S S b b S b I 2b R S 2b S db b3

Nulceotide sequence E6/E7 HPV-18 bicistron Position

CTTACAGIGGTATTTGAATTTGCATTTAAAGATTTATTTGTGGTGTATAGAGACAGTATA 180
CTTACAGAGGTATTTGAATTTGCATTTAAAGATTTATTTGTGGTGTATAGAGACAGTATA 180
CTTACAGAGGTATTTGAATTTGCATTTAAAGATTTATTTGTGGTGTATAGAGACAGTATA 180
180
CTTACAGAGGTATTTGAATTTGCATTTAAAGATTTATTTGTGGTGTATAGAGACAGTATA 180
CTTACAGAGGTATTTGAATTTGCATTCAAAGATTTATTTGTAGTGTATAGAGACAGTATA 180
CTTACAGAGGTATTTGAATTTGCATTCAAAGATTTATTTGTAGTGTATAGAGACAGTATA 180
CTTACAGAGGTATTTGAATTTGCATTCAAAGATTTATTTGTAGTGTATAGAGACAGTATA 180
CTTACAGAGGTATTTGAATTTGCATTCAAAGATTTATTTGTAGTGTATAGAGACAGTATA 180

khkkhkhkhkkhk hhkkhkkhkhkkhkhkhkhhkhkkhkhAhkkhhhk, *,hhhkkhhkhkkhkhhhkhkdhkh ,hhkkhhrhkkhrhkkhrhkhrkkhx%k

Nulceotide sequence E6/E7 HPV-18 bicistron Position

CCGCATGCTGCATGCCATAAATGTATAGATTTTTATTCTAGAATTAGAGAATTAAGACAT 240
CCGCATGCTGCATGCCATAAATGTATAGATTTTTATTCTAGAATTAGAGAATTAAGACAT 240
CCGCATGCTGCATGCCATAAATGTATAGATTTTTATTCTAGAATTAGAGAATTAAGACAT 240
240
CCGCATGCTGCATGCCATAAATGTATAGATTTTTATTCTAGAATTAGAGAATTAAGACAT 240
CCGCATGCTGCATGCCATAAATGTATAGATTTITATTCTAGAATTAGAGAATTAAGAIAT 240
CCGCATGCTGCATGCCATAAATGTATAGATTTTTATTCTAGAATTAGAGAATTAAGACAT 240
CCGCATGCTGCATGCCATAAATGTATAGATTTTTATTCTAGAATTAGAGAATTAAGACAT 240
CCGCATGCTGCATGCCATAAATGTATAGATTTTTATTCTAGAATTAGAGAATTAAGACAT 240

khkkhkhkhkkhkhkhkhkhkkhkhkhkkhkhkhkhhkhkhhkhkhhhkhkhrhhkhhhkh ,hhkhkkhkhkhhkhkhhkhkhhkhrhrkhrkhrhxkhrxkx *%

Nulceotide sequence E6/E7 HPV-18 bicistron Position

TATTCAGACTCTGTGTATGGAGACACATTGGAAAAACTAACTAACACTGGGTTATACAAT 300
TATTCAGACTCTGTGTATGGAGACACATTGGAGAAACTAACTAACACTGGGTTATACAAT 300
TATTCAGACTCTGTGTATGGAGACACATTGGAAAAACTAACTAACACTGGGTTATACAAT 300
300
TATTCAGACTCTGTGTATGGAGACACATTGGAAAAACTAACTAACACTGGGTTATACAAT 300
TATTCAGACTCTGTGTATGGAGACACATTAGAAAAACTAACTAACACTGGGTTATACAAT 300
TATTCAGACTCTGTGTATGGAGACACATTAGAAAAACTAACTAACACTGGGTTATACAAT 300
TATTCAGACTCTGTGTATGGAGACACATTAGAAAAACTAACTAACACTGGGTTATACAAT 300
TATTCAGACTCTGTGTATGGAGACACATTAGAAAAACTAACTAACACTGGGTTATACAAT 300

KAk khkhkkhkhkhkkhkhkhkhkhkkhAhkhkkhhkhkkdkrhkdkhkhkkhhhkk, Kk KhhkhkhkkhkhkhhkhkkhrhkhrhkkhAkrhkhArk ki ki hk

Nulceotide sequence E6/E7 HPV-18 bicistron Position

TTATTAATAAGGTGCCTGCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACAC 360
TTATTAATAAGGTGCCTGCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACAC 360
TTATTAATAAGGTGCCTGCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACAC 360



Sublineage

Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Ccl
B2

Nulceotide sequence E6/E7 HPV-18 bicistron Position

TTATTAATAAGGTGCCTGCGETGCCAGARACCGTTGAATCCAGCAGARAAACTTAGACAC 1

TTATTAATAAGGTGCCTGCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACAC 360
TTATTAATAAGGTGCCTGCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACAC 360
TTATTAATAAGGTGCCTGCGGTGCCAGAAACCITTGAATCCAGCAGAAAAACTTAGACAC 360
TTATTAATAAGGTGCCTGCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACAC 360
TTATTAATAAGGTGCCTGCGGTGCCAGAAACCGTTGAATCCAGCAGAAAAACTTAGACAC 360

R R R d b e g b S b i S SR B S R i S R S S R S S R S I b S SR S A S SR e S b B S SR S S R S S R S S R S S R S i b 4

Nulceotide sequence E6/E7 HPV-18 bicistron Position

CTTAATGAAAAACGACGATTCCACAACATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420
CTTAATGAAAAACGACGATTCCACAACATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420
CTTAATGAAAAACGACGATTCCACAACATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420
420
CTTAATGAAAAACGACGATTCCACAACATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420
CTTAATGAAAAACGACGATT CACAAIATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420
CTTAATGAAAAACGACGATTCCACAACATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420
CTTAATGAAAAACGACGATTCCACAAAATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420
CTTAATGAAAAACGACGATTCCACAAAATAGCTGGGCACTATAGAGGCCAGTGCCATTCG 420

Ak hkhkkhkhkhkkhkhkhkhkhkhhkhkhhkhkk, Khhhk, AhkhhkhhhhkhhhkhhAhkhkhkrhbhA b hAk b hk kb hk Ak hk

Nulceotide sequence E6/E7 HPV-18 bicistron Position

TGCTGCAACCGAGCACGACAGGAAAGACTCCAACGACGCAGAGAAACACAAGTATAATAT 480
TGCTGCAACCGAGCACGACAGGAAAGACTCCAACGACGCAGAGAAACACAAGTATAATAT 480
TGCTGCAACCGAGCACGACAGGAAAGACTCCAACGACGCAGAGAAACACAAGTATAATAT 480

TAT 480
TGCTGCAACCGAGCACGACAGGAAAGACTCCAACGACGCAGAGAAACACAAGTATAATAT 480
TGCTGCAACCGAGCACGACAGG AGICTCCAACGACGCAGAGAAACACAAGTATAATAT 480
TGCTGCAACCGAGCACGACAGGAGAGACTCCAACGACGCAGAGAAACACAAGTATAATAT 480
TGCTGCAACCGAGCACGACAGGAGAGACTCCAACGACGCAGAGAAACACAAGTATAATAT 480
TGCTGCAACCGAGCACGACAGGAGAGACTCCAACGACGCAGAGAAACACAAGTATAATAT 480

khkkhkhkkkhkhkkhkhkhkkhkhkkk kA hkkhkk%k Kk hkkkkhkkkkhkhkhkkhkhkhkhkhkhk kA hkhk Ak kA Ak Ak hk kK

Nulceotide sequence E6/E7 HPV-18 bicistron Position

TAAGTATGCATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCCCAAA 540
TAAGTATGCATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCCCAAA 540
TAAGTATGCATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCCCAAA 540
TAAGTATGCATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCCCAAA 540
TAAGTATGCATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCCCAAA 540
TAAGTATG ATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCICAAA 540
TAAGTATGIATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCCCAAA 540
TAAGTATGIATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCTCAAA 540
TAAGTATG ATGGACCTAAGGCAACATTGCAAGACATTGTATTGCATTTAGAGCCICAAA.540

khkkhkhkhkkhhkk khkhkhkhkhkhkhhkhkhhkhkAhAhhhhhhhhkhhhhhkkhhkhkkhkhkhkh ki Ak khrhxkx *kx%

Nulceotide sequence E6/E7 HPV-18 bicistron Position

ATGAAATTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600
ATGAAATTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600
ATGAAATTCCGGTTGACCTCCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600
ATGAAATTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600
ATGAAATTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600
ATGAAATTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600
ATGAAATTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600
ATGA.ATTCCGGTTGACCTTCTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG 600



B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

Sublineage

A3
A5
A4
Al
A2
Bl
Cl
B2
B3

ATGAAATTCCGGTTGACCTIECTATGTCACGAGCAATTAAGCGACTCAGAGGAAGAAAACG

hhkkk hhkkhkkhkhkkhkhkhkkhhkhkhhhk dhkhkhhkhhhhhhhhhhkhhhkhhhkhh kb hk kb hk kb hk kb h b khk

600

Nulceotide sequence E6/E7 HPV-18 bicistron Position

ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCIGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCCGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCITGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCCGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCCGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTGCCAGCCCGACGAGCCGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCCGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCCGAACCACAACGTC
ATGAAATAGATGGAGTTAATCATCAACATTTACCAGCCCGACGAGCCGAACCACAACGTC

Ak hhkkhkhhhkhkhhkhhkhkhhhkhbhkhhhkhhbhkhhhhhd dhhkhkhhkhkhhhkhkhhhkd AhkhhAkhkhhAhkhhkhrik

660
660
660
660
660
660
660
660
660

Nulceotide sequence E6/E7 HPV-18 bicistron Position

ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT
ACACAATGTTGTGTATGTGTTGTAAGTGTGAAGCCAGAATTGAGCTAGTAGTAGAAAGCT

R R I A b I a4 I dh dh  dh SR B A b i S S S R S S R S I R S b R S i S IR e d b S A SR S b R S S SR S I R S S R S i R 4

720
720
720
720
720
720
720
720
720

Nulceotide sequence E6/E7 HPV-18 bicistron Position

CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAACACCCTGTCITTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAACACCCTGTCCTTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAACACCCTGTCCTTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAACACCCTGTCCTTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAACACCCTGTCCTTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAGCACCCTGTCCTTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAACACCCTGTCCTTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAGCACCCTGTCCTTTGTGTGTC
CAGCAGACGACCTTCGAGCATTCCAGCAGCTGTTTCTGAAAACCCTGTCCTTTGTGTGTC

kA khkhkhkhkhhkkhhhkhhkhhkkhkhrhkhkhhhkkhkrhkhkhhhkkhhrhkhkxkhkkx *hkkhkkkkhkkk khkkkhkkkkk kK

780
780
780
780
780
780
780
780
780

Nulceotide sequence E6/E7 HPV-18 bicistron Position

CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA
CGTGGTGTGCATCCCAGCAGTAA

khkkhkhkhkhkhkhkhkkhkhrhkhkhkhkhkhkxkkk*x*k

803
803
803
803
803
803
803
803
803



2. Amino acid changes among E6 and E7 variants of HR-HPV. HPV variants Sublineage were
obtained from Papillomavirus Episteme (PaVE) portal [69], then NCBI accession number of each
variant was used to analyzed both E6 and E7 proteins and then alignments were performed using
Clustal Omega (v 1.2.4), A) Variants of A) E6, B) E7 of HPV-16; and variants of C) E6 and D) E7 of
HPV-18 are shown. As depicted, E6 reference proteins are illustrated in pink, while in yellow E7
reference protein is shown. Moreover, amino acids changes of each variant are shown in green; and
asterisk (*) represent similitudes in protein sequence among variants while empty spaces represent
changes among variants in relation to reference protein. According to sequences obtained from NCBI,
broken lines indicate differences in the start of translation among variants.

A) Amino acid alignments of E6 HPV-16 variants

Sublineage Protein sequence of E6 HPV-16 Position

A2 MHQKRTAMFQDPQERPIKLPQLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 60
A3 = MFQDPQERPRKLPQLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53

R i e e
A4 MHQKRTAMFQDPQERPRKLPQLCTELQTTIHEIILECVYCKQQLLRREVYDFAFRDLCIV 60

pr. = - MFQDPQERPRKLPHLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53
D2 MHQKRTAMFQDPQERPRKLPHLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 60
D3 MHQKRTAMFQDPQERPRKLPHLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 60
D4 - MFQDPQERPRKLPHLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53

o MFQDPQERPRKIP
B4  —m———e MFQDPQERPEKLP,
B3  ——mm—ee MFQDPQERPRKLP

LCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53
LCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53
LCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53
Bl MHQKRTAMFQDPQERPTKLPDLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 60
Cl MHQKRTAMFQDPQERPIKLPDLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 60
B2 - MFQDPQERPGKLPDLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53
c3 MFQDPQERPRKLPDLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53
c4 - MFQDPQERPRKLPDLCTELQTTIHDIILECVYCKQQLLRREVYDFAFRDLCIV 53

khkkhkhkkhkkhkhkhkk Kkek hhkkhkhkhkhhhkkhkohhhkhhhhkhkhhkhkkhhkhkkh kb hk Ak hAkrkhhkkhk

Sublineage Protein sequence of E6 HPV-16 Position

A2 YRDGNPYAVCDKCLKFYSKISEYRHYCYSIYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 120
A3 YRDGSPYAVCDKCLKEFYSKISEYRHYCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 120
!! YRDGNPYAVCDKCLKFYSKISEYRHYCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 120
D1 YRDGNPYAVCDKCLKFYSKISEYRNYCYSVYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113
D2 YRDGNPYAVCDKCLKEFYSKISEYRNYCYSVMYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 120
D3 YRDGNPYAVCDKCLKEFYSKISEYRNYCYSVMYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 120
D4 YRDGNPYAVCDKCLKEFYSKISEYRNYCYSVYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113
C2 YRDGNPYIVCDKCLKFYSKISEY YCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113
B4 YRDGNPYAVCEKCLKFYSKISEY YCYSIYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113
B3 YRDGNPYAVCIKCLKFYSKISEY YCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113
B1 YRDGNPYAVCDKCLKEFYSKISEYRNYCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 120
Cl YRDGNPYAVCDKCLKFYSKISEYRNYCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 120
B2 YRDGNPYAVCDKCLKFYSKISEYRNYCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113
C3 YRDGNPYAVCDKCLKFYSKISEYRNYCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113
c4 YRDGNPYAVCDKCLKFYSKISEYRNYCYSLYGTTLEQQYNKPLCDLLIRCINCQKPLCPE 113

hokokk | kok kk e kokk ok k ok kokkok ko ko k ok k ok o ok k ok k ok k ok k ok k ok k ok k ok k ok k ok k ok k ok k ok ok ok ok ok ok
Sublineage Protein sequence of E6 HPV-16 Position
A2 EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL 158
A3 EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL 151

a1 EKQRHLDKKQRFHNTRGRWTGRCMSCCRSSRTRRETQL 158



A4
D1
D2
D3
D4
C2
B4
B3
Bl
Cl
B2
C3
c4

EKQRHLDKKQREFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQREFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQREFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQREFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQREFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL
EKQRHLDKKQRFHNIRGRWTGRCMSCCRSSRTRRETQL

KAk hkkkhkhkkhkkhkhkhhkhkkhkhkhkhhkhkkh kA kA kA Ak hk Ak hh k%

B) Amino acid alignments of E7 HPV-16 variants

Sublineage

c4
Al
A2
A3
Bl
B3
B4
c2
C3
D1
D2
D3
D4
A4
B2
Cl

Sublineage

c4
Al
A2
A3
Bl
B3
B4
C2
C3
D1
D2
D3
D4
A4
B2
Ccl

158
151
158
158
151
151
151
151
158
158
151
151
151

Protein sequence of E7 HPV-16 Position

MHGDTPTLHEYMLDLQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTEFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTEFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFECCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTEFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTEFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTEFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTEFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLNDSSEEEDEIDGPAGQAEPDRAHYNIVTFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLSDSSEEEDEIDGPAGQAEPDRAHYNIVTFEFCCK
MHGDTPTLHEYMLDLOQPETTDLYCYEQLSDSSEEEDEIDGPAGQAEPDRAHYNIVTFEFCCK
MHGDTPTLHEYMLDLQPETTDLYCYEQLSDSSEEEDEIDGPAGQAEPDRAHYNIVTEFCCK

R R A b I a2 I a2 db SR B A b i S S i R S 2 SR b S b R S b S b A S b B A SR S b R S S S S S R S 2 S i b 4

60
60
60
60
60
60
60
60
60
60
60
60
60
60
60
60

Protein sequence of E7 HPV-16 Position

CDSTLRLCVQSTHVDIRTLEDLLMGTLRIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
CDSTLRLCVQSTHVDIRTLEDLLMGTLGIVCPICSQKP
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C) Amino acid alignments of E6 HPV-18 variants

Sublineage Protein sequence of E6 HPV-18 Position
Al 60
A2 MARFEDPTRRPYKLPDLCTELNTSLQDIEITCVYCKTVLELTEVFEFAFKDLEVVYRDSTI 60
A4 MARFEDPTRRPYKLPDLCTELNTSLQDIEITCVYCKTVLELTEVFEFAFKDLEVVYRDSTI 60
A5 MARFEDPTRRPYKLPDLCTELNTSLODIEITCVYCKTVLELTEVFEFAFKDLEVVYRDSI 60
Cl MARFEDPTRRPYKLPDLCTELNTSLODIEITCVYCKTVLELTEVFEFAFKDLEVVYRDSI 60
A3 MARFEDPTRRPYKLPDLCTELNTSLQDIEITCVYCKTVLELTIVFEFAFKDLFVVYRDSI 60
Bl MARFEDPTRRPYKLPDLCTELNTSLQDIEITCVYCKTVLELTEVFEFAFKDLEVVYRDSTI 60
B2 MARFEDPTRRPYKLPDLCTELNTSLQDIEITCVYCKTVLELTEVFEFAFKDLEVVYRDSTI 60
B3 MARFEDPTRRPYKLPDLCTELNTSLODIEITCVYCKTVLELTEVFEFAFKDLEVVYRDSI 60
R e e R R
Sublineage Protein sequence of E6 HPV-18 Position
Al 120
A2 PHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
A4 PHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
A5 PHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
Cl PHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
A3 PHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
Bl PHAACHKCIDFYSRIRELR.YSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
B2 PHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
B3 PHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLLIRCLRCQKPLNPAEKLRH 120
hokkokkkkokkkokkkkkkkkk o kkkokkkkkkhkkkkokkkokkkkkkhkkkokkkkhkxkhkxkkkkxk
Sublineage Protein sequence of E6 HPV-18 Position
°° LNEKRRFHNIAGHYRGQCHSCCNRAROERLORRRETQV 158
A2 LNEKRRFHNIAGHYRGQCHSCCNRARQERLQRRRETQV 158
A4 LNEKRRFHNIAGHYRGQCHSCCNRARQERLQRRRETQV 158
A5 LNEKRRFHNIAGHYRGQCHSCCNRARQERLQRRRETQV 158
Cl LNEKRRFHNIAGHYRGQCHSCCNRARQERLQRRRETQV 158
A3 LNEKRRFHNIAGHYRGQCHSCCNRARQERLQRRRETQV 158
Bl LNEKRRFHKIAGHYRGQCHSCCNRARQERLQRRRETQV 158
B2 LNEKRRFHKIAGHYRGQCHSCCNRARQERLQRRRETQV 158
B3 LNEKRRFHKIAGHYRGQCHSCCNRARQERLQRRRETQV 158
Kk ok ok kK ok ks k ok ok k ok ok ok k ok Kk ok ok ok k ok k ok ok ok ok ok Kk ok ok ok ok ok
D) Amino acid alignments of E7 HPV-18 variants
Sublineage Protein sequence of E6 HPV-18 Position
Al MHGPKATLQDIVLHLEPONEIPVDLLCHEQLSDSEEENDE IDGVNHQHLPARRAEPQRHT 60
A2 MHGPKATLQDIVLHLEPONEIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
A3 MHGPKATLQDIVLHLEPQNEIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
A4 MHGPKATLQDIVLHLEPQNEIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
A5 MHGPKATLQDIVLHLEPQNEIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
Cl GPKATLQODIVLHLEPQONEIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
B3 GPKATLQODIVLHLEPQONEIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
Bl GPKATLQDIVLHLEPQNEIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
B2 GPKATLQDIVLHLEPQNIIPVDLLCHEQLSDSEEENDEIDGVNHQHLPARRAEPQRHT 60
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Sublineage Protein sequence of E6 HPV-18 Position

Al MLCMCCKCEARIELVVESSADDLRAFQQLELNTLSEVCPWCASQQ 105
A2 MLCMCCKCEARIELVVESSADDLRAFQQLFLNTLSEVCPWCASQQ 105
A3 MLCMCCKCEARIELVVESSADDLRAFQQLFLNTLSEVCPWCASQQ 105
A4 MLCMCCKCEARIELVVESSADDLRAFQQLFLNTLSEVCPWCASQQ 105
A5 MLCMCCKCEARIELVVESSADDLRAFQQLEFLNTLSEVCPWCASQQ 105
C1l MLCMCCKCEARIELVVESSADDLRAFQQLEFLNTLSEVCPWCASQQ 105
B3 MLCMCCKCEARIELVVESSADDLRAFQQLFLKTLSEVCPWCASQQ 105
Bl MLCMCCKCEARIELVVESSADDLRAFQQLFLSTLSEVCPWCASQQ 105
B2 MLCMCCKCEARIELVVESSADDLRAFQQLFLSTLSEVCPWCASQQ 105

hhkkhkhkhkkhkhkhhkhhhkhhhkhhkhkhhhkhkhhkhbhkhkhbkhhh dhkkhkhhAhkhkhhhkkk

3. NCBI accession number of each HPV-16 and -18 variants that were used for alignments
according to Papillomavirus Episteme (PaVE) portal [69].

HPV-16 NCBI HPV-18 NCBI
SUBLINEAGES | ACCESSION SUBLINEAGES | ACCESSION
NUMBER NUMBER

AL NC_001526 Al AY262282
A2 AF536179 A2 EF202146
A3 HQ644236 A3 EF202147
A4 AF534061 Ad EF202151
B1 AF536180 5 SotEoTET
B2 HQ644298

Bl EF202155
B3 KUO053910

B2 KC470225
B4 KU053914
o1 AFA73509 B3 EF202152
c2 HQ644244 C1 KC470229
c3 KU053921
c4 KU053922
D1 HQ644257
D2 AY686579
D3 AF402678
D4 KU053933




