CHAPTER 1

INTRODUCTION

Systemic lupus erythe non-organ specific autoimmune
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widespread ion affecting virtually any organ

FREprodd tio@utoantibodies in particular,
/ Al oantlbodles directed against
\\ ianded DNA (dsDNA) and

N

.- G o l vln 2 £h 0 )€ 'C hallmark of SLE is the

disease that is characterized by
and/or system in the bodyand
antinuclear autoantibodies
chromatin and its indivig

histones, and some

presence of antibodiesdfl guble- ded is generally assumed that
these anti-dsDNA antibodiesfpa c1pﬁ nithe c \\\ t of lesion in this disease.
The primary event induci foriv \Iv N/ antibodies has always been
obscured, since it has been wonstiate the presence of free DNA in
serum of SLE patients (1). Fis 1ve DNA is usually considered non-

immunogenic(2, 3).. Man to~ be not immunogenic,

immunization with¥: athogenic anti-dsDNA

antibodies(4). m m

Eviden z)i e nucleosome, the
fundamental umm mm&n ﬂj n“z’ sis, plays a key role
in murine and human lupus, as a mﬁjor pathogenic
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partlculagln kidney(7, 8). In the cell nucleus, 2 meters of DNA are densely packed as
chromatin, a polymer structure of nucleosomes interlinked with protein-free DNA(9).
Each nucleosome consists of pairs of the histone peptides H2A, H2B, H3 and H4,
forming the histone-octamer. Around this octamer 146-160 bp of DNA are wrapped

in the two superhelical turns and a molecule of histone H1 is located at the point

where DNA enters and exits the nucleosome.



In the recent years, it has become evident that at least in certain murine models
of SLE (lpr and gld mice), and perhaps also in SLE patients as well, the process of
apoptosis is aberrant. When a cell becomes apoptotic, the linker DNA is cleaved
between the nucleosomes, and nucleosomes combined with other intracellular
components will appear at the surface of the cell. Normally, these apoptoitc cells are

phagocytosed rapidly, but if this does not occur nucleosomes may be released.

protein modifications, mclud 0

Additionally, it has been shown tha optosis, a series of posttranslational
\h y) phorylation, oxidation etc., may

create modified autoantigens.tiat-m ght co he bypass of tolerance that is
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required for autoantibody formatiesi(l0).| On the othier hand, apoptosis of maturing T

cells is involved in establish! dai ' e, and therefore a disturbed

apoptosis may cause a bg

Identification 6T theé" n@icl®esorme as @ majer Jupus-specific immunogen for
pathogenic autoantibodyfindiicidlg Thcells major toward understanding the
etiology of SLE. Nucleog e detected long before lupus

mice produce pathogenic aufoa at these cells plays a role in

triggering the disease (5).

Remarkabl :&rj iR dlone can provide help to
a dsDNA-, histone-, oﬂ.uc eosome-specifie B Cell, presimably through binding by
each of these B cells to is Aspective epitop&))n the entire nucleosome, followed by

processing anﬁ'ﬁﬂﬂ Ww xwe&lf}ﬂ @a to the Th clone,

resulting in infgrmolecular help and cognate interaction between B cells and
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The central role of nucleosomes for induction of the autoimmune response in
SLE is also underlined by the formation of nucleosome-specific antibodies, which
react with nucleosomes but not with its constituents DNA and histones. This
reactivity was first documented for monoclonal antinucleosome antibodies (mAbs)
generated from lupus mice and patients(11), and was also found in a high proportion

(>80%) in the sera of lupus mice and patients, before the development of anti-dSDNA

and antihistone antibodies(9).



Renal disorders are a cardinal manifestation of SLE, and affect the prognosis
and mortality. Extracellular deposition of antibody and complement fixation are
clearly sufficient to produce glomerulonephritis(12). Diminished serum
concentrations of C3 and C4 are observed primarily in active SLE and the serum
concentrations of the complement factors reflect the activity of the disease(13).

Moreover, there is strong evidence that antinucleosome antibodies play a role in

We kidney elutes of lupus mice with

Recent evidence objamed=in SLE pa entsfound that the nucleosome is
/., c prhong the ;

.. // . %\Q\{:\\} gar antigens in SLE, 55-80%

of lupus patients being p STUE § / intic] €050 dies(15, 16). It was shown

VPO
to be highly specific for se(15, 16 \ al pemﬁc to the anti-dsDNA-

nephritogenic process; they are pr

proteinuria(14).

emerging as the most reag

negative SLE (17). Ifdeed! this & b e \. entially nephritogenic, its
titer correlates with tk Stghic 4 ..r | ematosis Disease Activity Index
(SLEDAI) score, a validaged iidex .!-._, LE i 1\ 3<20) and these antibodies were

shown to be more highly ass@Ciatedwith ne an were antibodies to DNA (21).

In a study of d finactive disease(22), they
found that antinucle *;y‘: ‘f s in patients with active

SLE and were virtuallﬁbsen n those with inactive SI@ and their levels showed a
positive correlation with §LE disease activit&;nd found to be closely associated with

active nephntlﬂrufﬁu@ﬁ H%@Wﬁf}ﬁﬁecuve tissue disease

were the only 3 @bnnective tissue dlseases (CTD) in which antmucleosome antibodies
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nucleosome-specific antibodies are not tested routinely in lupus patients.



In the present study we measured the prevalence of specific antinucleosome
antibodies in SLE patients and healthy individuals, the correlation of these antibodies
to the anti-dsDNA, C3, C4 components of complement, and to disease activity index
(SLEDAI) were evaluated. In this regard, the indirect enzyme-linked immunosorbent

assay (ELISA) was developed for the detection of antinucleosome and anti-dsDNA
antibodies in SLE patients.
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