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BACKGROUND

Infection is one of the leading causes of mortality and morbidity worldwide. Susceptibility
to infection arises from the complex interaction of environmental and host genetic factors.
Genetic predisposition is well documented and the genes involved in the immune response are
the most numerous and diverse in the human genome. This may explain the significant varia-
tion in the individual outcomes that follow exposure to various micro-organisms. Genomic
variations may affect gene expression profiles, as well as the structure and production of pro-
teins. This brings out the need to develop individualized risk profiles through genetic studies. 

A person's predisposition for greater or smaller inflammatory responses is determined by
the genetic variability in the several mediators of the inflammation pathways. All genes encod-
ing proteins involved in the transduction of inflammatory processes are among the candidate
genes that determine the human genetic background responsible for intraindividual differences
in inflammatory responses to infection. This group of genes comprises, but is not restricted to,
the Toll-like receptors, numerous effector molecules, mediators of the inflammatory response
and cytokines.

In humans, Toll-like receptors (TLRs) form a family of single-pass transmembrane pro-
tein molecules which are activated at the biochemical and structural level by pathogen molec-
ular patterns. Several studies have demonstrated clearly the importance of TLR signalling in
host defence. For example, mice that are deficient in TLR4 are more susceptible to infection
with a variety of Gram-negative bacteria and infection with the fungal pathogens C. albicans.
Similarly, mice lacking TLR2 are more susceptible to infection with various Gram-positive bac-
teria. Mutations and polymorphisms in TLRs have revealed the importance of TLRs in human
defence against disease. Furthermore, TLR signals are involved not only in the primary induc-
tion of inflammation, but also in the later activation of anti-inflammatory mechanisms. They
are known to mediate the production and release of anti-inflammatory cytokines, such as IL-
10, IL-4, IL-5 and IL-13 and the generation of down-modulating T-regulatory cells. This sug-
gests that the absence of TLR2 and TLR4 may results in increased mortality as a result of
unmodulated inflammation.

RESEARCH

Many clinicians believe that people with diabetes mellitus (DM) have an increased suscep-
tibility to infection. Some of these infections are also more likely to have a complicated course
in diabetic than in non-diabetic patients. Possible causes for this high infection rate in patients
with DM include defects in immunity and in adherence of micro-organisms to diabetic cells.
Since serum antibody concentrations in DM patients are normal and patients with DM do not
seem to have infections seen in patients with adaptive-cellular immunity dysfunctions. We
hypothesize that differences in innate immunity between diabetic and non-diabetic patients are
more important in the pathogenesis of the increased prevalence of infections in these patients.

Our specific areas of research are the following:

1. Genetic studies - The existence of a common genetic background for the predisposi-
tion and gravity of infections in diabetic patients and the differences among type 1 and type 2
diabetic patients.

     



a. The prevalence of Single-Nucleotide Polymorphisms (SNPs) of TLR2 and TLR4  in
patients with type 2 diabetes.

b. The prevalence of SNPs of TNF-·, INF-Á, IL-6 and IL-10, TGF-‚1 in patients with type
2 diabetes. 

c. The TLR2 and TLR4 surface display on human monocytes and granocytes in diabetic
patients with sepsis syndrome.

d. The associations between mutations on TLR2 and TLR4 and innate immunity defects.

2. Functional assays

Monocytes treated with TLR-2/4/9 ligands (zymosan, LPS, ODN 2006) 
a. IL-1, TNF-a measurement (ELISA)
b. Proliferation ( CFSE assay or Thymidine incorporation assay)
c. Signal transduction pathway (ERK phosphorylation (Western Blotting), NF-K‚ phos-
phorylation (EMSA).
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