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Ubiquitin fused antigens to direct epitope 

presentation  on MHCI: HPV16 E6E: as a model



Public Health Problem:

- Human HPVs 16 and 18 are associated to cervical cancers in women

and many other kinds of tumors;



Idea of using Lactobacillus:

- A new biotechnological bioreactor?

- A live and safe lactic acid bacteria for mucosal immunization, in special, for sexually transmitted diseases?

Results: It did not work in nasal

immunization; low yield and problems

to control expression of L1 without

inducer (lactose)
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Hemagglutination by HPV16 L1 VLPs is inhibited 

by commercial neutralizing antibodies*

* C65315 M, Biodesign International



Implementation of Production Development Partinerships (PDPs) 

with Public and Private Companies by the Ministry of Health:

Production of quadrivalent (and possibly later on, nonavalent) HPV 

vaccine by Butantan in 10 years (Gardasil, MSD). Butantan is now in the 

process of tech-transfer... 

Vaccination started

on March 10th, 2014

for girls at 10-13 years

Current coverage:

11-15 years old for boys

and

9-15 years old for girls

2 shots, 6 months intervals



Despite the development of highly effective 

prophylactic vaccines against human 

papillomavirus (HPV) serotypes 16 and 18, 

associated cervical dysplasia and cancer in 

women already infected with high-risk HPV 

serotypes remains an unmet medical need.



Selection of E6/E7 epitopes was based on:

1) published data reporting antigen specific cellular immune responses detected in patients and/

or C57BL/6 mice; 

2) MHC class I-restricted epitopes were included as an attempt to induce T CD8+ responses; 

3) E6E7 antigen sequence epitopes that are presented to CD4+ T-cells by MHC class II known to

induce long lasting cytotoxic responses;

4) Considering the high polymorphism of HLA genes in the human population, it was elected E6

and E7 regions that presented the higher number of established epitopes covering several

human HLA types. The final construct contained the following regions of the HPV16 E6 and E7 proteins: 

E6 29–38, E649-67, E6127-141, E77-20, E743-77 and E779-93.



E6/E7 multi-epitope was expressed in E. coli 

with a 6XHis tag and presents 17.4 kDa



Prophylactic assay: 3 immunizations followed by challenge

with TC1 tumor cells 2 weeks after the last immunization



Therapeutic approach: TC1 tumor cells innoculation followed after 3 days

by E6/E7 multi-epitope immunization



Production of IFN-γ in PBMC of immunized animals stimulated 

with E6 and/or E7 epitopes

Conclusion: E6/E7 multi-epitope

is a promising antigen against

HPV16 associated tumors



However, in a therapeutic assay, with 7 days of innoculation

followed by E6E7 multiepitope immunization, the mice were

not protected.

Conclusion: E6/E7 multi-epitope is a promising antigen for 

immunotherapy against HPV16 associated tumors

Question: How to improve it?



Can ubiquitin fused antigen increase CD8+ T

cell mediated immuneresponse?



Conclusion: E6/E7 multi-epitope is a promising antigen for 

immunotherapy against HPV16 associated tumors

Question: How to improve it?



Expression and characterization of E6/E7 multi-epitope fused to ubiquitin



In vitro polyubiquitination of E6/E7 multi-epitope fused or not to ubiquitin



Inoculation of TC1 tumor cells for 7 days and immunization

by E6/E7 multi-epitope fused or not to ubiquitin



Production of IFN-γ in PBMC of immunized animals stimulated 

with E6 and/or E7 epitopes



Conclusion:

- Fusion of E6/E7 multi-epitope fused to ubiquitin improves protection

against TC1 cells;

- Protection correlates with IFN-γ in PBMC from

immunized animals when comparing fused or not fused

E6/E7 multi-epitope to ubiquitin;

Potential: Propylaxis and/or treatement of other diseases dependent on

CD8+ T cells?







How to improve: Combination with antibodies against immune

checkpoint proteins? Anti-exhaustion associated DNA 

methylation agents?
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