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Resumo

A Cinase Associada ao Receptor de Interleucina-1 4 (IRAK-4) ¢ uma proteina
cinase que possui um papel fundamental na resposta imune, como mediadora da
sinalizacdo intracelular via receptor de IL-1 e receptores do tipo Toll (TLR). Este trabalho
teve como objetivo determinar a participagdo de IRAK-4 na resposta imune inata durante a
infeccdo causada pela bactéria intracelular Brucella abortus. Camundongos deficientes em
IRAK-4 (IRAK-47) ¢ camundongos heterozigotos para esta molécula (IRAK-4"") foram
infectados com B. abortus S2308. Foi possivel observar, uma semana apos a infec¢do, que
os animais IRAK-4"" apresentaram um maior numero de bactérias recuperadas do bago
quando comparado aos animais IRAK-4"". Entretanto, apos 3 e 6 semanas, 0s animais
foram capazes de controlar a infeccdo de maneira similar aos animais controle. Além disso,
foi avaliada in vivo e in vitro a producdo de citocinas pertencentes ao perfil imunoldgico de
resposta do tipo 1, importante para o controle da brucelose. Os animais deficientes em
IRAK-4 apresentaram uma menor producdo de IL-12 sistémica, bem como uma menor
produgdo de IFN-y e TNF-a pelas células esplénicas. Contudo, a maior diferenga na
producao IFN-y entre os animais IRAK-4"" ¢ IRAK-4"" foi observada na 1* semana de
infec¢do, coincidente com a maior susceptibilidade dos animais IRAK-4" neste periodo.
Essa reducdo da produgdo de IFN-y pelos camundongos IRAK-4" foi observada em
linfocitos T CD4", T CD8" e em células NK1.17/CD3", indicando a participacdo de IRAK-
4 na ativagdo destes tipos celulares. A produgdao de IL-12 e TNF-a, analisada no
sobrenadante dos macrofagos e células dendriticas dos animais IRAK-47, foi
drasticamente reduzida. Além disso, a fosforilagdo das MAP cinases, ERK1/2 e p38, e da
subunidade p65 do NF-kB em macrofagos provenientes de animais IRAK-4" estimulados

com B. abortus, demonstrou ser dependente de IRAK-4. Paralelamente, observou-se ainda
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um total bloqueio da ativagdo dessas vias nos macréfagos deficientes em MyD8S8. Os
resultados obtidos demonstram que IRAK-4 ¢ crucial para o controle inicial da infec¢do
por B. abortus, porém o controle da infeccdo em fases mais tardias demonstrou nao ser

dependente desta molécula.
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Abstract

Interleukin-1 receptor associated kinase 4 (IRAK-4) is a kinase that plays an
important role in immune responses as a mediator on cellular signaling in responses to IL-1
receptor and various TLR ligands. This study aimed to determine the role of the IRAK-4 in
host innate immune response against Brucella abortus infection. IRAK-4 knockout mice
(IRAK-4'/ ") and heterozygous mice (IRAK-4+/ ) were infected with Brucella abortus strain
S2308. Herein, it was shown that the number of colony-forming units (CFU) in IRAK-47
mice spleen was higher compared to IRAK-4"" animals only at one week post-infection. At
3 and 6 weeks post-infection, knockout mice were able to control the infection as the
heterozygous mice. Furthermore, it was evaluated in vivo and in vitro production of type 1
cytokines crucial for brucellosis control. IRAK-4 deficient mice (IRAK-4'/ ’) showed lower
production of systemic IL-12, and lower production of IFN-y and TNF-a by spleen cells
when compared to IRAK-4"" mice. However, the difference in IFN-y production between
IRAK-4"" and IRAK-4"" animals was higher only at first week post-infection, in agreement
with the increased susceptibility of IRAK-4"" mice. That reduction of IFN-y production by
IRAK-4"" mice was observed in CD4", CD8" T cells and NK1.1°CD3" cells, indicating the
involvement of IRAK-4 in activation of those cells. Also, the production of IL-12 and
TNF-0. by macrophages and dendritic cells from IRAK-4"" mice was abolished at 24hrs
after stimulation with B. abortus. Additionally, macrophages from IRAK-4" mice
stimulated with B. abortus, showed a deficient phosphorylation of MAPK, ERK1/2 and
p38, and p65 subunit of NF-kB. Furthermore, macrophages from MyDS88 deficient mice
also demonstrated total absence of MAPK and NF-xB activation. Therefore, the results
summarized in this study suggest that the IRAK-4 molecule is critical to trigger the initial

immune response against B. abortus but not to late phases of infection.
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