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Abstract

Streptococcus suis is a pathogenic bacteria in pigs that could transmit to
people and cause serious infection. S. suis is genetically diverse and the exact
mechanism of pathogenesis is still unclear. Research studies on proteins S. suis that
express during exposure to macrophage cells as well as the protein components of
these bacteria that could stimulate white blood cells to secrete cytokines, may lead
to the more understanding in the pathogenesis of infection.

Objective of the first sub-project was aimed to study the expression pattern
of the protein (Proteomic profiles) of S. suis serotype 2 and serotype 14 strains
isolated from patients and healthy pigs when cultured in the presence of
macrophages. The other objective was to study the distribution of virulence
associated genes in representative groups of bacteria isolated from various sources.
For research methodology, the expression of the protein of S. suis serotype 2 and
serotype 14 strains during exposure to intra-macrophagic condition was analyzed by
using LC -MS/MS and classification of the type and function of those proteins was
performed using database to. Distribution study of genes associated with virulence in
50 S. suis strains isolated from human and pig from Chiang Mai and Lumphun
provinces.

The results of the first sub-research showed that all 5 S. suis strains were able
to invade human macrophages better than murine macrophages. They responsed to
the conditions in 2 types of macrophages differently, by producing different types of
proteins. This study is the first study to discover and identify type and function of
proteins produced by S. suis in response to macrophage invasion in both human and
murine macrophages. Proteins of S. suis that were mainly detected when infection
within murine macrophages include proteins related to stress response (16%)
whereas those mainly detected when infection in human macrophage were proteins
involved in translation (48%). The results of the study were the first to found that
human macrophages were sensitive to being invaded by S. suis than cells of mice.
This could be one of the reasons the S. suis often cause infections in human more
easily than rodents. The proteins of S. suis generated during exposure to the intra-
macrophagic condition detected in this study indicated that after infection into
human cells, S. suis upregulate their genes and prepare to grow immediately after

the invasion into the human host. This may be beneficial to the bacteria to survive



within the host itself. While conditions in the murine macrophages were not suitable
for S. suis to grow, the bacteria respond by producing proteins involved in the
response to stress. For the study of the distribution of genes involved in the
pathogenesis, S. suis 50 isolates from human and pig showed major genotype of sly-
/epf~/mrp + (42%). This genotype was dected in 40% of isolates from patients and
44% of bacteria isolated from normal pigs. These indicated that the majority of S.
suis strains isolated in Chiang Mai and Lamphun do not contain suilysin and
extracellular protein factor genes.

The second sub-project was aimed to investigate cytotoxicity to leukocytes
and the ability of S. suis serotype 2 isolated from STSS patients and S. suis serotype
14 to induce the production of proinflammatory cytokines by mononuclear
leukocytes. Research methodology of the second sub-project were performed by
extraction of proteins from 9 strains of S. suis, including secreted proteins. Toxicity to
leukocytes was measured by using Lactate dehydrogenase (LDH) assay. For cytokines
production, after stimulated mononuclear cells with bacterial proteins,
proinflammatory cytokines and HMGB-1 were detected by using ELISA test.

The results of second project indicated that S. suis strains isolated from
patients or diseased pig and their culture supernatants were significantly more toxic
to mononuclear cells than strains isolated from healthy pigs. Moreover, culture
supernatants from suilysin-negative strains were toxic to mononuclear cells.
Additionally, some S. suis strains were also toxic to neutrophils. Proteins extracted
from the cell membrane and culture supernatant from 9 strain of S. suis serotype 2
and 14 could stimulate mononuclear cells to secrete IL—1B, IL-6, IL-8. and MCP-1
with various patterns. In addition, the proteins in culture supernatant also stimulated
the production and HMGB-1 and TNF-CO. The results of this study have shown that
protein virulence factors may play a role in the pathogenesis of S. suis serotype 2
and serotype 14 infection. Proteins extracted from cell membranes and culture
supernatant of S. suis could stimulate mononuclear cells with various patterns
according to each species. Thus, it is possible that the factors that are involved in the
severity of S. suis infection, including STSS, may result from an infection stimulates
the secretion of proinflammatory cytokines from mononuclear cells together with
the ability of bacteria to cause cell death. In addition, this cell death will result in
the secretion of HMGB-1 which stimulates more secretion of proinflammatory
cytokines and lead to symptoms of STSS. Interestingly, strains isolated from patients
or diseased pig were significantly more toxic to mononuclear cells than the strains
isolated from healthy pigs although such strains were suilysin-negative. These results
suggested that suilysin-negative strains may produce other proteins that toxic to

mononuclear cells.
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