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RESUMO

A Dengue €, atualmente, a mais importante doenca humana causada por um
arbovirus. O virus da Dengue (DENV) possui quatro sorotipos (DENV 1-4) e estima-
se gue seja responsavel por 390 milhdes de infec¢cdes por ano em todo 0 mundo,
sendo que dessas, pelo menos 2 milhdes resultam nas formas graves da doenca.
Apesar dos altos nimeros de casos por ano e de, aproximadamente, a metade da
populacdo do mundo estar sob-risco de infec¢do, ndo existem drogas antivirais para
o tratamento da doenca e, muito menos, vacinas aprovadas como prevencao.
Dentre as técnicas utilizadas para o desenvolvimento de vacinas, a utilizacdo de
vetores virais recombinantes baseados no Vaccinia Ankara Modificado (MVA) vem
se mostrado promissora. Dessa forma, esse trabalho realizou a construcdo de
diversos virus MVA recombinantes, todos expressando a proteina E de DENV-3,
porém com diferentes elementos inseridos nas extremidades do gene exégeno. O
objetivo foi avaliar qual desses elementos foi capaz de melhorar a imunogenicidade
do virus recombinante ou a detec¢do da proteina exdgena. Para que a avaliagdo da
resposta celular TCD8" fosse possivel, 2 epitopos para a proteina E de DENV-3 em
camundongos C57BL/6 foram identificados e descritos. Assim, a avaliagdo da
resposta  TCD8" em camundongos imunizados com os diferentes virus
recombinantes demonstrou que os virus MVA recombinantes que possuem 0O
peptideo sinal natural da proteina E e, portanto, enderecam essa proteina para o
reticulo endoplasmatico, apresentam uma melhor resposta. Avaliacdes da resposta
humoral também demonstraram que esses virus contendo essa sequéncia sinal sao
capazes de estimular uma producéo robusta de anticorpos anti-E, enquanto os virus
sem o0 peptideo sinal ndo induzem nenhuma producdo de anticorpos. Além disso,
analises de protecdo em camundongos C57BL/6 sugerem que a imunizacdo com
essa construcdo mais imunogénica € protetora. Assim, esses resultados
demonstram a importancia dessa sequéncia de peptideo sinal e, no futuro, essa
construcdo mais imunogénica podera ser utilizada para a construcdo de MVA
recombinantes para os outros sorotipos de DENV. Esses, por sua vez, poderdo ser

utilizados para a geragéo de vacinas tetravalentes contra o DENV.



ABSTRACT

Dengue is, currently, the most important human disease caused by an
arbovirus. Dengue virus (DENV) has four serotypes (DENV 1-4) and is estimated to
be responsible for 390 million infections per year worldwide, in which at least 2
million result in severe forms of the disease, Dengue hemorrhagic fever and Dengue
shock syndrome (DHF/DSS). Despite the high number of cases per year and the fact
that approximately half of the world's population are at risk of for dengue, effective
drugs for the disease treatment and vaccines are still not available. Among different
strategies used for vaccine development, vectors based on recombinant Vaccinia
Ankara Modified virus (MVA) shows promise in a number of settings. Thus, in this
work, several recombinants of MVA were constructed, all expressing the E protein of
DENV-3, but with different elements inserted at the ends of the foreign gene. The
ultimate aim was to test which of these modifications would make the most
immunogenic vaccine. To enable CD8" T cell responses evaluation, two epitopes in
the DENV-3 E protein in C57BL/6 mice were identified and described. Thus, the
evaluation of CD8" T cell responses in mice immunized with the different
recombinant viruses demonstrated that recombinant MVA viruses holding the natural
signal peptide of the E protein and, therefore, addressing this protein into the
endoplasmic reticulum, have a better response. Evaluations of the humoral response
have also shown that these viruses containing this signal sequence are able to
stimulate a robust production of anti-E antibodies, while the virus without the signal
peptide does not induce any production of antibodies. Furthermore, analyses of
protection in C57BL/6 mice suggest that immunization with this more immunogenic
construct is protective. Thus, these results demonstrate the importance of this signal
peptide sequence and, in the future, this more immunogenic construction could be
used for construction of recombinant MVA to other DENV serotypes. Ultimately these
could be combined to make a tetravalent DENV  vaccine.
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