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ABSTRACT

TRAIL (APO-2 ligand) is a transmembrane (type Il) glycoprotein which also
belongs to the TNF superfamily.

TRAIL triggers apoptosis through interaction with the death receptors Death
Receptor (DR4) (TRAIL-R1) and (DR5) (TRAIL-R2).

There are several indications that TRAIL could be involved in the
pathophysiology of autoimmune diseases in general and systemic
lupuserythematosus (SLE) in particular.

The aim of this study was to investigate TRAIL m RNA expression levels in
peripheral blood mononuclear cells(PBMCs) from patients with SLE and to
study the association between the results and various clinical and laboratory data
of the patients in order to assess the possible role of TRAIL in SLE pathogenesis
and its relation to disease activity.

In conclusion, our study revealed higher expression levels of the TRAIL mMRNA
in PBMCs from SLE patients compared to those from healthy controls.

Key words: Tumor necrosis factor related apoptosis inducing ligand, Systemic
lupus erythematosus, Real time PCR.
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Introduction & Aim of Work

INTRODUCTION AND AIM OF WORK

Systemic Lupus erythematosus (SLE) is a disease characterized by
flares, remissions and autoantibodies directed against several intracellular
and cell-surface antigens. The course of the disease is variable (Li and
Isenberg, 2006). SLE can affect virtually any organ and it frequently
involves the skin, joints, heart, lungs, kidneys and central nervous system
(CNS) (Croker and Kimberly, 2005).

Tumor necrosis factor (TNF)-related apoptosis inducing ligand
(TRAIL), is a type Il transmembrane protein (Rus et al., 2005), that
modulates the apoptotic response by binding to receptors, including the
death receptor 4 (DR4, TRAIL-R1), (KILLER/DR5 ,TRAIL-R2), TRID
(DcR1, TRAIL-R3), TRUNDD (DcR2, TRAIL-R4), and osteoprotegerin
(OPG) (Jung et al., 2005).

Apoptosis (programmed cell death) is an active physiological
process that leads to the ordered destruction of cells without the release of
intracellular contents into the extracellular environment (which would
cause an inflammatory reaction and tissue damage). It is fundamental to
maturation and homeostasis of the immune system .Apoptosis can be
induced passively, through lack of essential survival signals, or actively,
through ligand induced trimerisation of specific death receptors of the
tumour necrosis factor (TNF) receptor family, such as Fas, the TNF
receptor or the TNF-related apoptosis inducing ligand (TRAIL)receptor
(Nagata , 1999).

There are several indications that TRAIL could be involved in the

pathophysiology of autoimmune diseases in general and SLE in
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particular. In patients with multiple sclerosis, FasL and TRAIL are
upregulated in peripheral blood mononuclear cells (Huang et al.,2000).
Kaplan et al (2002) reported that increased expression of TRAIL and
FasL found on activated T cells contributes to increased monocyte
apoptosis in patients with SLE. Furthermore Rus et al.,(2002) found
increased mMRNA for TRAIL and its decoy receptors (TRAIL-R3 and
TRAIL-R4) in peripheral blood mononuclear cells from SLE patients.

The aim of this study was to estimate TRAIL m RNA expression
levels in PBMCs from patients with SLE and to study the association
between these results and various clinical and laboratory data of the
patients in order to assess the possible role of TRAIL in SLE

pathogenesis and its relation to disease activity.
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CHAPTER |

Systemic Lupus Erythematosus

Systemic Lupus erythematosus (SLE) is a chronic and systemic
autoimmune disease with a complex pathogenesis involving multiple

genetic and environmental factors (Sanchez et al.,2006).

The disease 1is characterized by flares, remissions and
autoantibodies directed against several intracellular and cell-surface
antigens. The course of the disease is variable and regular review is
essential to detect new and recurrent organ/system involvement.

However, not all of the antibodies found in SLE are clinically relevant (Li

and Isenberg, 2006).

SLE can affect virtually any organ and it frequently involves the
skin, joints, heart, lungs, kidneys and central nervous system (CNS)

(Croker and Kimberly, 2005).
Incidence:

SLE predominantly affects women, especially those of
reproductive age, and women of African , American or Hispanic
American heritage have a 3—4 times increased risk of developing disease
compared to Caucasians. In most patients, SLE develops between the
ages of 15 and 45 years. The female: male ratio is at least 9:1. In a
minority of patients, disease develops after the age of 50 years, and in this
subgroup the female: male ratio is 4:1. In childhood disease, the ratio of

girls to boys is 3:1 (Reveille et al., 1998).
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Genetic Susceptibility:

The genetic background of SLE is thought to be complex and
involves multiple genes encoding different molecules with significant
functions in the regulation of the immune system (Cantor et al., 2004).
Among the genetic factors believed to influence susceptibility to SLE, the
major histocompatibility complex (MHC) alleles show the most
significant association. Importantly, several studies show that non-HLA
genes play a role in the development of SLE (Prokuninaand Alarcon-
Riquelme., 2004).

The currently known genes and gene regions associated with

human SLE are shown in Table (1).

Table (1): The genetic components associated with SLE: (Prokunina and Alarcon-
Riquelmeal., 2004).

Genetic factors

Complement *C1,C4 deficiencies (> 75% prevalence, severe disease)

*C2 deficiency (~35% prevalence, severity similar to non-C deficient
lupus patients)

*C4 50-80-% of patients partially deficient

CR1 deficiencies (acquired rather than genetic)

MHC association | *HLA-A1, B8,DR3-English/Irish patients

*DR3 and DQw2-antiRo/La antibodies

*DQw6,7,8-lupus anticoagulant

*DR2-Afro-Caribbean patients with anti Sm

*DR2-DQw1 (DQw6), DQ2-susceptibility to nephritis

*DR4, DQw3-Protective?

*DRw8-early onset SLE (<20 years)

*Decreased expression of class IT on APC

*Susceptibility may depend upon a single amino acid substitution
(Histidine— tyrosine at position 30 in sequence of DQw1.19b /8 gene
from single SLE patient compared to healthy control)

T-cell receptor *AntiRo response related to TCR £ gene product in SLE

*Genomic DNA restriction fragment length polymorphism in humans
No deletions, insertions in TCR a, f, y chain genes
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DNA regions linked to SLE by Genome Scanning: (Lee and Nath,
2005).

= 1923 (probably contains FcyRIIIA)

= Studies of genome scanning of SLE revealed regions on
chromosomes: 1q41-42, 1q25-31, 2q35-37, 4pl6-15.2, 6p11-21,
12p24, and 16q12 (Tsao, 2004).

= Two genomic locations at 6p22.3-6p21.1 and 16p12.3-16q12.2

were identified

Pathogenesis

This heterogeneous disease is caused by the complex interaction of
a variety of abnormalities which cause disease susceptibility and/or
provoke disease onset or exacerbation. At the core of this process are
immune dysfunction and production of autoantibodies (Manson and

Isenberg, 2003).
SLE and autoantibodies:

B lymphocytes from patients with SLE display a lack of self
tolerance, and an inappropriate overproduction of antibody. The presence
of antinuclear autoantibodies (ANA) is a sensitive test, found in 98% of

patients with SLE (Worrall et al., 1990).

Anti-DNA antibodies are seen in approximately 60% of patients
with SLE but the presence of anti-DNA antibodies is the most specific
finding. Serial serum concentrations of anti-DNA antibodies reflect
disease activity in many patients, but not all as some patients have high

anti-DNA antibody levels without overt disease (Borg et al., 1990).
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Instead of simply acting as a disease marker, some anti-DNA
antibodies are, in some way, directly pathogenic. For example, studies
have shown that injecting human hybridoma-derived anti-DNA
antibodies into severe combined immunodeficiency (SCID) mice results,
in some cases, in renal deposition of antibody with associated

proteinuria(Ehrenstein et al., 1995).

In addition to ANA and anti-DNA antibodies, a variety of other
autoantibodies are often detected. The antigens targeted may be
associated with patient ethnicity, for example, increased levels of anti-Sm
antibodies are seen in Afro-Caribbean patients, or particular disease
manifestations, for example, anti-Ro antibodies seen in association with a

photosensitive rash.

Finally patients with lupus are often found to have positive
antiphospholipid antibodies, with or without the related clinical syndrome

(Manson and Isenberg, 2003).
SLE and B cellsand T cells

Central to immune dysfunction seen in SLE is the existence of
overactive B cells, which produce an abundance of autoantibody. The
development and survival of these cells is dependent upon T-cell help.
The propagation of self-directed B-cell clones may be assisted by an
inappropriate lack of T-cell suppression. B-cell activators, such as the
protein B-lymphocyte stimulator (BLyS), appear to be upregulated in
lupus, further encouraging B-cell survival (Stohl et al., 2002).Powerful
evidence for the strength of the role of B cells in disease development

comes from a study of B-cell depletion therapy in patients with SLE who



