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Resumo

A infeccéo crénica pelo Helicobacter pylori € um fator essencial na patogénese
do carcinoma gastrico. O gene cagA, que codifica o fator de viruléncia CagA, é
considerado um importante fator de risco para o desenvolvimento do tumor. Na
regido carboxi-terminal da proteina CagA existem sequéncias repetidas, sitios
de fosforilacdo, denominadas EPIYA (Glu-Pro-lle-Tyr-Ala). Esses sitios séo
fosforilados por quinases da célula do hospedeiro e ativam a via de sinalizacao
SHP2/MAPK/ERK, o0 que leva a alteracdes celulares que predispbem a
carcinogénese. Ainda, o controle negativo exercido pela via MAPK/ERK 1/2 na
via STAT3 é perdido quando SHP-2 se encontra ligada a proteina CagA,
favorecendo assim, também, o aumento da expressao de STAT3. Embora a
transcricdo de citocinas possa ser ativada pelas duas vias, ndo existem
trabalhos avaliando a influéncia do numero de sitios de fosforilagdo EPIYA-C
na concentracdo gastrica de citocinas associadas a resposta Thl7, que tem
sido considerada relevante na carcinogénese em geral e na gastrica em
particular. Portanto, nés avaliamos o efeito da infeccdo por amostras de H.
pylori com maior nimero de sitios de fosforilagdo EPIYA-C da proteina CagA
na concentracdo géstrica de citocinas representativas da resposta Th17 (IL-18,
IL-6, IL-17, IL-23 e TGF-B), bem como de IL-8 e IL-11 em pacientes com
gastrite e carcinoma gastrico. Foram incluidos no estudo 206 pacientes: 105

com gastrite e 101 com carcinoma gastrico. Os nuameros de EPIYA-C da



proteina CagA foram determinados por PCR e os perfis foram confirmados por
sequenciamento. As concentracdes gastricas das citocinas foram avaliadas por
método imunoenzimatico (BioSource, Camarillo, EUA) de acordo com as
recomendacdes do fabricante. As concentracbes das citocinas estudadas
foram significativamente maiores na mucosa gastrica ndo tumoral dos
pacientes com carcinoma gastrico que na mucosa gastrica dos pacientes com
gastrite. Nos pacientes com gastrite, as concentracdes gastricas de IL-11, IL-17
e IL-23 foram significativamente maiores no grupo colonizado por amostras
contendo mais de um sitio de fosforilagdo EPIYA-C que no grupo infectado por
amostras contendo até um sitio de fosforilacdo EPIYA-C. Nos pacientes com
carcinoma gastrico, além das citocinas IL-11, IL-17, IL-23, as concentracdes
gastricas de IL-6 e TGF-3 também se associaram com infec¢cdo por amostras
contendo maior numero de sitios de fosforilagdo EPIYA-C. Nos pacientes com
cancer gastrico, as concentragbes de IL-1(3, IL-6, IL-11, IL-17, IL-23 e TGF-3
foram significantemente maiores nos fragmentos de tumor que na mucosa
gastrica ndo tumoral. Concluindo, demonstramos pela primeira vez que o0s
sitios de fosforilagdo EPIYA-C da proteina CagA de H. pylori participam na

ativacao de citocinas associadas com a carcinogénese gastrica.



Abstract

Helicobacter pylori infection is considered to play an important role in the
pathogenesis of gastric carcinoma. The cagA gene, which encodes the
virulence factor CagA, is considered an important risk factor for the
development of gastric cancer. CagA is translocated into the gastric epithelial
cell, localizes to the inner surface of the plasmatic membrane and is
phosphorylated by multiple members of the Src kinase family. Phosphorylation
of CagA occurs within tyrosine phosphorylation motifs containing five sequence
aminoacids (EPIYA). Phosphorylated CagA forms a physical complex with
SHP-2 triggering the SHP2/MAPK/ERK 1/2 signaling pathway, which leads to
cellular changes that predispose to carcinogenesis. Further, the MAPK/ERK 1/2
pathway negative control of STAT3 is thought to be lost when SHP-2 is linked to
the EPIYA-C maotifs, thereby also increasing the expression of STAT3. Although
both pathways may induce cytokine transcription, we are unaware of studies
evaluating the effect of infection with CagA strains with different number of
EPIYA-C phosphorylation site on the concentration of gastric cytokines
associated with commitment of Th17 cell, which has been associated with
carcinogenesis. Therefore, we determined the gastric concentrations of 1L-1[3,
IL-6, IL-17, IL-23 e TGF-B, as well as IL-8 e IL-11 in the gastric mucosa of
patients with gastritis and gastric carcinoma, infected by CagA strains with
different number of EPIYA-C motifs. A total of 206 patients (105 with gastritis
and 101 with gastric carcinoma) were included. cagA-EPIYA-C motifs were
determined by PCR and the profiles were confirmed by sequencing. The

cytokine gastric concentrations were evaluated by ELISA. The concentrations of



all cytokines were significantly higher in the non-tumoral gastric mucosa of
patients with gastric carcinoma than in the gastric mucosa of patients with
gastritis. The gastric levels of IL-8 and IL-23 were significantly higher in patients
colonized by cagA-positive strains than in those colonized by cagA-negative
strains. When we analyzed only cagA-positive strain, the gastric levels of IL-11,
IL-17 and IL-23 were significantly higher in patients colonized by cagA-positive
strains with two or more EPIYA-C segments than in those infected with strains
containing less than two EPIYA-C segments. In the gastric carcinoma patients,
higher gastric levels of IL-6, IL-11, IL-17, IL-23 and TGF-3 were significantly
associated with increased number of EPIYA-C segments. By comparing gastric
areas with and without tumor in the patients with gastric cancer, the
concentrations of all cytokines were higher in the former. The findings of this
study provide further evidence of the relevance of CagA protein in the
pathogenesis of gastric cancer and in understanding the mechanisms by which

CagA protein participates in the gastric carcinogenesis induced by H. pylori.



