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Scale bar 100 μm; (D) epithelial pro

sement membrane (arrows). Scale bar 10 μm. 
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The tree with the highest log likelihood (−18,441
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The remaining fragments of each tumor were stored at −80 °C for further 

was stored at −80 °C for further molecular analyses. Aliquots of ultrapure sterile water 



The sequences with a base quality ≥20 were considered acceptable. The consensus 
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remaining fragment of each proliferative lesion was stored at −80 °C for further molecular 



Purified DNA was stored at −80 °C for further molecular analyse

Primer 

Genomic 

region 

target 

Polarity Sequence (5’-3’)a 

Expected 

amplicon 

length (bp) 

Annealing 

temperature 

 

MY 11b L1 Forward GCMCAGGGWCATAAYAATGG  
450 55 °C 

MY 09 b L1 Reverse CGTCCMARRGGAWACTGATC 

FAP59c L1 Forward TAACWGTNGGNCAYCCWTATT 
480 50 °C 

FAP64 c L1 Reverse CCWATATCWVHCATNTCNCCATC 

AR-E1F2 d E1 Forward ATGGTNCAGTGGGCNTATGA 
552 50 °C 

AR-E1R4 d E1 Reverse ATTNCCATCHADDGCATTTCT 

  


















–





Histological type 

Amplification and sequencing methods 

PCR / Sanger sequencing  RCA / High throughput 

sequencing  

Partial L1  

genea 
Partial E1  

geneb 

 Complete  

genome 

Partial BPV 

genes 

Squamous 

papilloma 

BPV4 BPV4  BPV4c ̶ 

Carcinoma in situ BPV2 BPV2  BPV2d BPV4 





BPV strain ORF ORF location Length (nt) Length (aa) 
Molecular 

mass (KDa) 
pI 

BPV4a 

E5 333-461 129 42 4.995 4.21 

E8 448-585 138 45 5.312 3.58 

E7 716-1,012 297 98 10.993 4.41 

E1 1,002-2,831 1,830 609 69.506 5.98 

E2 2,773-4,005 1,233 410 46.416 9.96 

E4 3,299-3,739 441 146 16.728 6.31 

L2 4,020-5,597 1,578 525 57.244 4.84 

L1 5,608-7,128 1,521 506 57.575 7.14 

BPV2b 

E6 935-1,348 414 137 15.867 8.97 

E7 1,323-1,706 384 127 13.601 9.08 

E1 1,693-3,513 1,821 606 68.043 6.10 

E8 2,048-2,278 231 76 8.710 9.88 

E2 3,455-4,693 1,239 412 45.681 6.15 

E4 4,038-4,379 342 113 12.688 10.75 

E5 4,735-4,869 135 44 5.210 4.35 

L2 5,038-6,441 1,404 467 49.433 4.94 

L1 6,454-7,947 1,494 497 55.610 8.44 
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