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11 General Introduction 

13 3 



Immunity y 
Thee immune system serves to defend an individual 

againstt infection with all sorts of microorganisms 

suchh as viruses, bacteria, fungi and parasites. It has 

severall ways to defend the host against pathogens. 

Thee first line of defense is the innate immune system 

thatt can destroy pathogenic invaders non-specifically. 

Secondly,, acquired or adaptive immunity can effi-

cientlyy and specifically eliminate a multitude of dif-

ferentt pathogens. Moreover, the adaptive immune sys-

temm has a memory: a second encounter with a pathogen 

willl mount a faster and stronger immune response.111 

Autoimmunity y 

AA hallmark of the adaptive or specific response is 

thee generation of the T- and B-cell repertoire via 

recombinationn of the DNA coding for the T- and B-cell 

receptors.. The randomness of this process implies 

thatt the resulting repertoire includes cells with speci-

ficityy for self-antigens. The failure to eliminate self-

reactivee lymphocytes properly may result in autoim-

munee disease.111 

Systemicc Lupus Erythematosus 

Systemicc lupus erythematosus (SLE) is a systemic 

autoimmunee disorder characterized by autoantibodies 

againstt self antigens present within cells. These 

autoantibodiess participate in the formation of 

immunee complexes (IC), which either form in the cir-

culationn to deposit in the tissues, or are formed in situ 

att the site of an antigen. Upon deposition these IC ini-

tiatee activation of the complement cascade and in 

activationn of Fc-receptor positive cells, resulting in 

locall inflammation, tissue damage, and eventually 

organn failure. Exacerbations and remissions charac-

terizee the disease course of SLE patients.[lz] 

Apoptosis s 

Duringg the past few years, aberrant apoptosis has 

beenn associated with SLE. Apoptosis is a well-

definedd form of cell death and follows an orderly 

processs of nuclear condensation, surface blebbing, 

cytoplasmicc contraction and proteolytic cleavage and 

packagingg of cellular components within membranes 

thatt subsequently bud from the cell as apoptotic bo-

dies.. [3) In this way, membrane, cytoplasmic and 
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nuclearr components all appear at the surface of the 

dyingg cell, whereafter the apoptotic cell is believed to 

bee phagocytosed by neighboring cells.[41 Apoptosis 

occurss in response to many different stimuli, inclu-

dingg DNA damage, ligation of the TNF-receptor fami-

lyy of surface receptors, growth factor deficiency, heat 

shockk and bacterial or viral infection.[561 

Functionn of apoptosis 
Apoptosiss plays an important role in the elimination 

off cells, self or non-self, that are not functional or 

evenn dangerous to the host. Also in the immune sys-

temm apoptosis is crucial. Harmful cells such as virus-

infectedd cells and tumor cells are killed by apoptosis, 

eitherr by the perforin/granzyme pathway, whereby 

cellularr components of the target cell are cleaved by 

Granzymee B released by the cytotoxic T-cell or by 

CD955 ligand induced apoptosis.17' Deletion of immune 

cellss that are not needed for an immune response is 

anotherr important function of apoptosis in the 

immunee system. Tolerance against self-antigens is 

achievedd in the thymus where autoreactive T-cells are 

removedd by induction of apoptosis. Also peripheral 

deletion,, the reduction of an expanded pathogen-spe-

cificc lymphocyte pool after an immune reaction, is 

drivenn by apoptosis.181 

Failuree in the process of apoptosis. 
Thee first connection between SLE and apoptosis is 

thatt common SLE autoantigens seem to be particular-

lyy involved in the apoptotic process. Shortly after 

inductionn of apoptosis a number of cellular proteins 

aree phosphorylated. The majority if not all of these 

proteinss are target for autoantibodies found in the 

serumm of SLE patients.|91 In addition, the majority of 

autoantigenss targeted across the spectrum of autoim-

munee disease are efficiently cleaved by granzyme B 

whereass the majority of the remainder of cellular pro-

teinss are not.[101 This observation suggests that apop-

toticc cell compounds drive the antinuclear immune 

response.. Therefore, formation of autoantibodies 

couldd be either the result of an increased availability 

off apoptotic or of a decreased apoptotic elimination 

off autoreactive lymphocytes. Thus, a failure in the 

processs of apoptosis is likely to play a role in the for-

mationn of autoantibodies and hence in the formation 

off pathogenic immune complexes in SLE. ft9'1'-14' 

CD95 5 

AA second connection between SLE and apoptosis 

liess in a mutation in the gene coding for the CD95 

membranee receptor. CD95 belongs to the TNFR fami-

lyy that consists of a group of receptors that show 

homologyy predominantly in the extracellular, ligand-

bindingg domains. After binding of their respective lig-

ands,, which belong to the TNF-family these types of 

receptorr can either induce cell death or cell survival, 

proliferationn and differentiation.(151 When CD95 lig-

andd cross-links CD95 a unique apoptotic protease 

(caspase)) cascade characteristic for the TNFR-family 

iss triggered via intracellular death domains (DD) and 

thee death adaptor proteins FADD/MORT-1 and 

RAIDD,, eventually resulting in apoptosis.!1B'171 

Functionn of CD95 

Micee or people that carry spontaneous mutations in 

thee genes encoding CD95L or CD95, and CD95 gene 

knockoutt mice, accumulate lymphocytes resulting in a 

massive,, lethal enlargement of lymph nodes. The 

MRL-//?r//prr mouse is the connection between SLE 

andd a non-functional CD95/CD95L system.I181 This 

mousee displays autoimmune features resembling SLE 

andd is used for in vivo studies of SLE.|191 Also humans 

withh a spontaneous mutation in CD95 or CD95L have 

beenn identified and generally suffer from the same 

pathologiess as the murine counterpart of this gene 

defect.[2a21]] In addition to the CD95 defect, other 

geness seem to be involved in the development of SLE; 

whenn the Ipr gene is bred into another mouse strain 

noo autoimmunity develops. Moreover humans with 

mutationss in either CD95 or its ligand suffer from 

symptomss different from SLE with minor autoimmune 

features.. Moreover diagnosed SLE patients do not 

havee mutations in either CD95 or its ligand.1221 In vitro 

studiess show that the CD95/CD95L system is not 

involvedd in deletion of autoreactive cells in the thy-

mus,, but that it is critical for activation-induced T-cell 

apoptosis.. These findings indicate that the main bio-

logicall role of the CD95/CD95L system is to signal 

apoptosiss during peripheral deletion of lymphocytes, 

aa process that eliminates activated lymphocytes at 

thee end of an immune response.[8] 
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Solublee CD95 

Inn 1994, Cheng et al. showed that the mRNA for 

CD955 can be alternatively spliced, whereby the trans-

membranee coding region is spliced out, encoding a 

solublee form of CD95. Translated into a protein, the 

so-calledd soluble CD95 (sCD95) can prevent CD95-

mediatedd apoptosis in vitro and in vivo. In the same 

studyy Cheng showed that patients with SLE have ele-

vatedd levels of soluble CD95 protein in their blood. 

Thesee findings might explain how CD95-mediated 

apoptosiss can be disturbed in SLE without mutations 

inCD95orCD95ligand.i2 i i 

Scopee of this thesis 

Thee aim of this thesis was to investigate the role of 

solublee CD95 in the disease course of SLE. Chapter 2 

describess the characterization of a panel newly devel-

opedd monoclonal antibodies against CD95, that were 

usedd to develop an ELISA to measure soluble CD95. 

Chapterss 3-6 show the analysis of sCD95 in SLE 

patientss and their relatives. In chapters 7-9 sCD95 

levelss in diseases other than SLE were studied to fur-

therr investigate the role of sCD95 in disease. Finally 

inn chapter 10, the above studies are discussed 

againstt the background of literature. 
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