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INTRODUCTION

G-quadruplex 

(G4)

DNA is a structurally variable molecule, subject to folding into other conformations that disobey the Watson-Crick canon

(β-DNA model); they are described as non-canonical forms and one of them are the G-quadruplexes (G4s). These are

structures that form in DNA or RNA in guanine (G)-rich regions. G4s or Putative Quadruplex Sequences (PQSs) have been

identified in eukaryotic and prokaryotic organisms and viruses with multiple biological roles. The structural diversity, folding

topologies, and in vitro stability of G4s put them in the spotlight to be considered as a new pharmacological target, so it

would be interesting to characterize them in DNA viruses, such as human papillomavirus (HPV), the causative agent of

common reproductive tract infections and a variety of cancers.
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RESEARCH OBJECTIVE

Identify in silico DNA G-quadruplexes in the high-risk human papillomaviruses 16, 18 and 58 genomes to obtain

possible molecular targets, as well as in some of their variants.

METHODS



RESULTS

Figure 1.Number of G4 predicted in HPV 16 (A), HPV 18 (B) and 

HPV 58 (C) genomes.

Table 1. Comparative analysis of available software and its features for G4. 
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Figure 2. Pearson correlation between the 3 softwares, on each strand 

by HPV



Type of G4

Figure 3.Typical G4

Figure 4. Atypical G4
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Figure 5 . Distribution of G4 in HPV 16, 18 and 58 genomes by size and gene position.



L1C5 was 100% conserved in HPV 16 and 58

among its variants; it only presented one

mutation in HPV18, in the C1 variant.

A)

2  G4   in  strand +  with high 
identity  

12 PQS were identified among 
the 3 HPVs 

G4 conserved in ORF L1 

B)

L1C10: 80.76% IDENTITYL1C5: 83.3% IDENTITY

The density of G4 in the L1 gene 

was :

- HPV 16: 3 PQS/Kb

- HPV 18: 4 PQS/Kb

- HPV 58: 5 PQS/Kb

G4 in ORF L1

C) Table 2. Position of polymorphisms between the reference genome and its variants per PQS L1C5



CONCLUSION

More than 100 PQS were identified in the genomes of HPV 16, 18 and 58. In the L1 region encoding the main structural protein, two

conserved G4 motifs (L1C5 and L1C10) were identified for all three HPVs. L1C5 is an atypical G4 that is conserved in cervical cancer-

related variants, so it could be a target for further study. The implementation of three predictors helped in the elucidation of G4 diversity,

with TetraplexFinder and G4Catchall giving very similar results.
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