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ABSTRACT
Ever since its first discovery in 1957,
a n t i - D NA has taken a special place
amongst the other antinuclear antibod -
ies. Even today, it stands out between
these, because of its high specificity for
one particular disease: systemic lupus
e ry t h e m atosus (SLE). Furt h e rm o re,
anti-DNA has been shown to actually
play a role in a key disease feature of
SLE: lupus nephritis. Binding of anti-
DNA to the glomerular basement mem -
brane of the kidney has been shown to
be mediated by nucleosomes. More re -
cently, it has been shown that patients
with SLE also have antibodies specific
for nucleosomes in their circulation. It
may well be that anti-nucleosome de -
tection in the near future will prove to
be of more relevance than anti-DNA
detection. Nucleosomes also seem to
play a key role in the induction of anti-
D NA (and anti-nu cleosome) pro d u c -
tion. Mechanisms involved in this pro -
cess may include defects in apoptosis
and/or clearance of apoptotic material.
Studies of these mechanisms will help
us to decipher the cause of autoanti -
b o dy pro d u c t i o n , or indeed of auto -
immune diseases such as SLE.

Antinuclear antibodies: A short 
history
Antibodies against antigens present in
cell nuclei probably occur in the circu-
lation of all human beings. Since such
antibodies generally react with nuclei
whatever their origin, they also react
with antigens in the nuclei of the host.
Therefore, these antibodies are termed
autoantibodies. Levels of these so-
called antinu clear antibodies (ANA ) ,
elevated significantly above the normal
serum level, are found in all systemic
r h e u m atic diseases, with sometimes
high, sometimes rather loose associa-
tions between a particular ANA speci-
ficity and a particular rheumatic dis-

ease. Therefore, detection and identifi-
cation of ANA has gained increasing
acceptance by clinicians who use the
information to help determine or con-
firm a diagnosis and in treatment fol-
low up.
ANA were first demonstrated in 1957
by Holborow and by Fri o u , using the in-
d i rect immu n o fl u o rescence tech n i q u e
(IFT) as developed by Coons (1, 2 ) .
After more than 40 years, this method
is still used as a screening technique,
although the employed substrate has
evolved from organ tissue to cultured
cells. Since the molecular characterisa-
tion of (most) antige n s , other t e ch-
n i q u e s , s u ch as ELISA and immu n o-
blotting, have been developed that al-
low precise identification of a lot of
A NA specificities. The more pre c i s e
ch a ra c t e ri s ation of the invo l ved anti-
gens has also taught us that some ANA
actually react with antigens that do not
predominantly occur in the nucleus, but
more in the cytoplasm or on the mem-
brane of the cell. Yet, the term “antinu-
clear antibodies” continues to be used
also for these antibodies. 
Most ANA are directed against nucleic
acids or proteins associated with nucle-
ic acids. The first description of ANA
with specificity for DNA (anti-DNA)
also dates back to 1957, when Ceppeli-
ni described serum components reac-
t ive with DNA in patients with sys-
temic lupus erythematosus (SLE) (3).
In the years that followed, a number of
assays for the detection of anti-DNA
were developed. Especially high avidi-
ty anti-DNA was found to be of consid-
erable diagnostic value for SLE, in par-
ticular lupus nephritis. Nowadays, it is
recognised that nucleosomes probably
fo rm the most prominent antigen in
SLE (4, 5). 

DNA as (auto)antigen
Particularly in the diagnosis and fol-
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low-up of SLE, anti-DNA has always
attracted a great deal of interest. That
makes DNA an important (auto)antigen
(6, 7). DNA as antigen may be either
d o u bl e - s t randed (dsDNA) or single-
s t randed (ssDNA ) , but in vivo D NA
will almost always occur in the form of
nu cleosomes. Nucleosomes fo rm the
basic structure of chromatin, and have
an important function in the com-
paction of DNA in the nucleus of a cell.
A nucleosome consists of dimers of the
four core histones (H2A, H2B, H3 and
H 4 ) , t h at together fo rm a histone
octamer around which 146 base pairs
of DNA are twice wrapped. Two nucle-
osome subunits are connected via a
stretch of linker DNA to which histone
H1 is bound. ANA reactive with DNA,
especially if measured using a sensitive
and specific ra d i o i m mu n o a s s ay, a re
considered to be a hallmark of SLE.
Because the epitopes situated on DNA
are – at least in part – based on the
repetitive negative charge of the mole-
c u l e, synthetic poly nu cleotides are
often also re c ognised by anti-DNA
antibodies. Apart from DNA, ribonu-
cleic acid (RNA) also constitutes an
a n t i gen in SLE. A n t i b o dy re a c t iv i t y
towards RNA may either be based on
epitopes shared with DNA or form a
separate entity (8, 9). 
DNA is found in all prokaryotic and
nucleated eukaryotic cells of all spe-
cies. Whether DNA from various spe-
cies differs in antigenicity has not been
studied in great detail, but differences
cl e a rly exist. In ge n e ra l , a n t i - D NA
antibodies seem to bind DNA of all
species tested (though not to the same
extent) (10). Comparable results have
been rep o rted for monoclonal anti-
DNA (11). For use in anti-DNA assays,
DNA can be purified from tissue (e.g.
calf thymus), from (eukaryotic) cells,
from bacteria or from bacteriophages.
Plasmid DNA forms a suitable alterna-
tive; this DNA is easily iodinated after
isolation for use in radioimmunoassays
(12). Especially calf thymus DNA has
been used often in anti-DNA assays.
Care should be taken to avoid protein
contamination of the employed prepa-
ration. A different approach is to make
use of the hemoflagelate Crithidia luci -
liae for the measurement of anti-DNA;

Crithidia luciliae contains a giant mito-
chondrion, the kinetoplast, composed
of purely dsDNA not “contaminated”
with proteins. 

Immunobiology of anti-dsDNA:
B cell epitopes
Sequential as well as backbone deter-
minants of DNA can be the targets of
a n t i - D NA re c ognition. Backbone deter-
minants on either single-stranded or
double-stranded DNA are short regions
of DNA helix or short nucleotide se-
quences. The interaction between the B
cell paratope and dsDNA epitope seems
to be based on electro s t atic intera c-
tions, since this binding is extremely
sensitive to salt concentrations and pH
(13). Yet, especially in the case of high
avidity anti-DNA, secondary hydrogen
bonding also plays a role (14). Most
likely such dsDNA epitopes are consti-
tuted by the sugar-phosphate backbone
of the DNA. Ap a rt from back b o n e
re c ognition there also is selective re c og-
nition of DNA sites, variably expressed
on different DNAs (11). Such binding
seems to be more pronounced in the
case of single-stranded DNA and is
presumably based on the recognition of
defined nucleotide sequences (15). Al-
though anti-DNA specific for ssDNA
may exist as a separate entity, most of
wh at is ge n e ra l ly called anti-ssDNA
re a c t ivity actually is anti-dsDNA of
low avidity. When dsDNA is denatur-
ed, the strands of DNA become more
flexible. Upon cooling, internal duplex
formation over short stretches of DNA
occur. Reactivity of anti-dsDNA with
ssDNA is mainly due to this kind of
i n t e rnal duplex fo rm ation (16). Epi-
topes formed by these internal duplexes
a re exposed quite diffe re n t ly than in
dsDNA. The difference lies in the flex-
ibility of the DNA backbone, which is
of ex t reme importance in terms of
a l l owing multipoint at t a chment (and
thus high avidity binding) of antibodies
to DNA. Therefore, the greater flexibil-
ity of ssDNA will lead to higher avidity
binding. 
The actual combining site of an anti-
DNA autoantibody encompasses only
about 6 nucleotides (17), but most anti-
D NA antibodies re q u i re DNA frag-
ments from 40 to several hundreds of

base pairs in length for stable interac-
tion. The size dep e n d e n cy, h oweve r,
d i ffe rs ve ry mu ch among antibodies
(18). These findings suggest that both
Fabs of an anti-DNA antibody need to
be bound for a stable interaction via
( m o n ogamous) bivalent intera c t i o n s
with antigenic sites distri buted along
the DNA molecule.

Detection methods
It is not without significance that such a
large array of assays has been devel-
oped for the measurement of anti-
D NA. Of cours e, i n t roduced assay s
have often reflected immunochemical
innovations, but the need for ever more
(and better ?) anti-DNA assays has
probably been animated by discontent
about existing assays. Continu a l ly
methods we re sought that corre l at e d
better with SLE, or with exacerbations
or clinical manifestations of this dis-
ease. The earliest techniques used for
anti-DNA detection were relatively in-
sensitive precipitation methods such as
complement fixation and hemaggluti-
n ation. Curre n t ly, the mostly widely
used assays are immu n o fl u o re s c e n t
techniques (e.g. IFT on Crithidia lucil -
iae), radio immunoassays (RIAs, e.g.
the Fa rr assay and PEG assay) and
enzyme-linked immunosorbent assays
(ELISAs) (12, 19-23). These methods
can either be obtained in kit form or be
employed as in-house assays. IFT on
C rithidia luciliae, wh i ch specifi c a l ly
detects antibodies to dsDNA, is one of
the preferred methods because it com-
bines good sensitivity with high disease
specificity. 
In RIAs the choice of antigen is of
great importance. The DNA employed
has to be bigger than 105 but smaller
than 107 k D. Furt h e rm o re, the DNA
must be double-stranded and, to allow
q u a n t i t ation of antibody re a c t iv i t y,
m o n o d i s p e rse in size. This indicat e s
that circular double-stranded bacterio-
p h age DNA (such as from PM2) or
plasmid DNA (such as pUC9) are pre-
ferred. In ELISA systems, DNA has to
be coated to plastic. ssDNA can easily
be coated directly, but dsDNA is often
coated via intermediates such as p o ly -
L - ly s i n e, p rotamine or methy l ated BSA.
S u ch pre - c o ats introduce pro bl e m s
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relating to the binding of immune com-
p l exes and/or immu n og l o bulins not
directed against DNA to the plates (via
the interm e d i ate molecule) (24). A n
alternative is to make use of biotinyla-
ted DNA and coat this via streptavidin
to the plates (25,26). 
More recent methods for the detection
of anti-DNA make use of immunoblot-
ting [such as InnoLIA from Innogenet-
ics (27) or microarrays (28)]. 

Comparison of anti-DNA assays
Through the years, we have extensively
studied the aforementioned anti-DNA
assays (ELISA, IFT on Crithidia lucili -
ae, Farr assay and PEG assay). Based
on many comparative studies, we con-
cluded that ELISA is the most sensitive
method, whereas the Farr assay is the
most specific for SLE. Using the latter
t e ch n i q u e, o n ly antibodies with re l a-
tively high avidity for DNA are detect-
ed. Mild forms of SLE, where patients
only have anti-dsDNA of low avidity in
their circulation, may easily be missed
by this technique. On the other hand,
l ow avidity anti-DNA occurs in dis-
eases other than SLE as well. As is of-
ten the case, what you win in specifici-
ty you lose in sensitivity. Of the assays
mentioned, the Crithidia test is merely
a qualitat ive test (although it is of
c o u rse possible to ex p ress anti-DNA
measured with this technique in titres);
the ELISA is a semi-quantitative assay,
whereas both the PEG and Farr assays
are true quantitative assays. Levels of
anti-DNA should be expressed in IU/
ml, based on the WHO standard Wo/80
(29).
From these studies, we conclude that
the various anti-DNA assays all detect
different (yet overlapping) parts of the
s p e c t rum of anti-dsDNA antibodies
produced by patients. Careful studies
have taught us that autoantibodies (in-
cluding anti-dsDNA) can also be found
in patients with autoimmune diseases
other than SLE, or even in normal indi-
viduals (30,31). Therefore, if we want
an assay to discriminate between SLE
and non-SLE, we should choose an
assay that detects only anti-dsDNA of
high avidity. In practice, this means the
use of a Farr assay. Although such as-
says are somewhat less sensitive, this is

counterbalanced by the increase in dis-
ease specificity. 
There are many reasons why different
assays detect different populations of
antibodies:
(a) the source of antigen differs: DNA
m ay be of eukaryotic or pro k a ryo t i c
o ri gi n , be doubl e - s t randed or single-
s t ra n d e d, be poly d i s p e rse in size or
homogenous etc.; 
(b) presentation of the antigen to the
antibody differs: in RIAs it is generally
in solution, in ELISAs it is coated to
plastic; in the Crithidia test DNA is
mostly presented intact in cells; 
(c) reaction conditions are diffe re n t :
e.g. due to the ammonium sulphate pre-
c i p i t ation step employed anti-dsDNA
of low avidity is missed in the Fa rr
assay; in second antibody techniques
such as IFT and ELISA the choice of
conjugated antibody is of importance;
often, only IgG anti-DNA is measured
with these techniques.
C o m p a risons between va rious anti-
DNA assays have also been published
by others (32-34). In general, signifi-
cant corre l ations between anti-DNA
values obtained with different assays
were obtained. The Crithidia test was
reported to be very specific, but lacking
in sensitivity. Solid phase assays were
found to be more sensitive than Farr
and filter assays. This was ascribed to
the detection of antibodies with lower
affinity in solid phase assays. The low
s e n s i t ivity of the Crithidia test ob-
served by these authors could not be
confirmed by us. We wonder whether
this may have something to do with the
quality of commercially available Cri-
thidia slides (we make our own). 

Clinical value of anti-dsDNA 
detection
A n t i - d s D NA assays can be used fo r
different purposes. If the major aim is
to help the clinician in the diagnosis of
SLE, it is imperative that the assay has
a high specificity for this disease. In
practice, this means that the Farr assay
is preferable, followed by the Crithidia
test. If screening for the presence of
anti-dsDNA is the main objective, an
assay that that is not selective for high
avidity anti-dsDNA may be used. How-
ever, a positive result in such an assay

does not always indicate that the
patient has SLE: anti-dsDNA of lower
avidity also occurs in diseases other
than SLE (35). An evaluation of the
d i agnostic value of low avidity anti-
dsDNA has shown that 52% of patients
in whom anti-dsDNA was PEG-pos-
itive but Farr-negative were found to
have SLE (36). When high avidity anti-
dsDNA was present as well, 86% of the
patients had SLE. Therefore, screening
using a “ b road spectru m ” m e t h o d
should be followed by an assay that is
selective for high avidity anti-dsDNA.
Especially when only high avidity anti-
DNA is detected, anti-DNA is really
very specific for SLE, and thus of great
relevance to the clinician. This was un-
derlined years ago in a study by Swaak
et al. (37); among a group of over 400
p atients without SLE but with Fa rr
assay-detectable anti-dsDNA in the cir-
culation, 85% developed SLE within 5
years after the initial Farr-positive re-
sult. 
Because of pro blems inherent to the
use of an ELISA as a screening assay,
we have chosen to use the Crithidia test
for this purp o s e. Detection of anti-
DNA with this technique is then fol-
lowed by an estimation of the amount
and the relative avidity of the anti-DNA
present using the Farr assay and the
PEG assay. In Figure 1, the protocol
t h at is employed in our institute fo r
anti-dsDNA screening is displayed.
If the detection of anti-dsDNA is car-
ried out to study SLE patients longitu-
d i n a l ly, it may be of value to be
informed of the fluctuations in the anti-
dsDNA level as well as of the relative
avidity of the anti-dsDNA present. Farr
assay and PEG assay results may readi-
ly be compared, as these assays only
differ with respect to the way in which
DNA/anti-dsDNA complexes are pre-
cipitated. A relative avidity index can
be acquired by calculating the rat i o
between the results of both assays, ex-
pressed in terms of IU/ml. Using this
ap p ro a ch we found that the anti-ds-
DNA avidity of patients with nephritis
was signifi c a n t ly higher than that of
p atients with CNS invo l vement (38,
39). Recently, Williams et al. described
t h at anti-DNA (and anti-nu cl e o s o m e )
affinity often mirror-image lupus neph-
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ritis: residual anti-DNA antibody affin-
ity for DNA is often low during phases
of active SLE nephritis. When nephritis
improves or precipitates chronic renal
failure, serum anti-DNA antibody affi-
nity increases again (40). They conclu-
ded that the measurement of anti-DNA
antibody affinity may provide a useful
indicator of renal disease activity.

Anti-dsDNA as prognostic tool
Longitudinal studies of anti-DNA have
primarily been performed with the Farr
assay (41,42) and the PEG assay (43,
44). With respect to the Fa rr assay,
Swaak et al. found that major disease
symptoms in SLE patients only occur-
red during a rapid decrease of the anti-
d s D NA level (45). All ex a c e r b at i o n s
we re preceded by a continuous in-
crease of anti-dsDNA levels and fol-
lowed by a sharp drop of these levels
(46). These observations have been
confirmed by Ter Borg et al. (47). Fol-
l owing the suggestion that an SLE
patient whose anti-dsDNA level is ra-
pidly increasing is bound to develop an
ex a c e r b at i o n , Bootsma et al. tre at e d
SLE patients with prednisone as soon
as a significant rise in anti-dsDNA oc-
curred; they reported that this prevent-
ed re l apses in most cases without
increasing the cumulative dose of pred-
nisone given (48).
Longitudinal studies by Nossent et al.
(44) showed that the anti-dsDNA avidi-
ty of SLE patients remains more or less
constant over time. This held for pa-
tients who at the beginning of the study
had only low avidity anti-dsDNA in
their serum, as well as for patients with
higher avidity anti-dsDNA. Exceptions
were mostly found among patients who
developed nephritis during the course
of the disease. Clinically, patients with
only low avidity anti-dsDNA in their
circulation had a rather mild disease
course with the absence of renal in-
volvement. The PEG assay was found
to have a rather limited predictive value
but a high specificity (90%) for clinical
exacerbations.

The role of anti-dsDNA in the 
pathogenesis of SLE
The concept of anti-DNA playing a
direct role in the pathogenesis of SLE

is based on a large body of circumstan-
tial evidence. The various pieces of evi-
dence pointing in the direction of an
active role in the pathogenesis are:
1. A n t i - D NA fl u c t u ates in time, i n

close association with exacerbations
and remissions of the disease;

2. Patients who do not have SLE at the
time that anti-DNA is first detected
in their circulation generally develop
SLE within the next 5 years;

3. Antibodies to DNA can be eluted
from affected kidneys (49-51);

4. Perfusion of rat kidneys with his-
tones, DNA and antibodies to DNA
leads to binding of anti-DNA to the
g l o m e rular basement membra n e
(GBM) (52). 

Ta ken toge t h e r, these pieces of ev i-
dence indicate that anti-DNA is direct-

ly implicated in the induction and prop-
agation of infl a m m at o ry reactions in
a ffected tissues. The mech a n i s m
through which anti-DNA binds to tis-
sues has been a matter of deb at e
t h roughout the ye a rs. Tra d i t i o n a l ly,
SLE was considered to be an immune
complex disease (53). In this concept,
binding of anti-dsDNA to DNA leads
to immune complexes that deposit in
tissue. Binding of DNA by antibodies
may either occur in the circulation or in
situ (54). At the site of deposition, sub-
sequent complement activation then
leads to inflammation and the charac-
teristic disease features of SLE. 
For some years, another hypothesis has
been attracting increasing interest. It is
based on the observed crossreactions of
(monoclonal) anti-DNA with polyneg-

Fig. 1. Routine detection of anti-DNA.
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ative structures, including heparan sul-
phate (55). Since heparan sulphate con-
stitutes the major gly c o s a m i n og ly c a n
of the GBM, d i rect binding of anti-
DNA seemed to be a plausible mecha-
nism for the induction of nep h ri t i s .
More recently, however, it was shown
t h at the binding of anti-DNA to he-
paran sulphate is mediated by nucleo-
somes (56-58). In support of this,
Schmiedeke et al. (59) have shown that
histones have a high intrinsic affinity
for the GBM. The suggested target for
this binding was (again) heparan sul-
phate. Bound histones retain the capac-
ity to bind specific antibodies and
DNA. 
These findings again suggest an im-
mune complex mediated pathway lead-
ing to the induction of disease features;
only now the binding of autoantibodies
to the GBM is mediated via nucleo-
somes (60, 61).

Origin of antibodies to DNA
The induction of autoantibody produc-
tion towa rds DNA was ori gi n a l ly
thought to be based on the polyclonal
activation of B cells. In such a scheme
T cells with specificity for DNA are not
to be found. However, several lines of
evidence have challenged this hypothe-
sis.
Biochemical studies of anti-DNA anti-
bodies have illustrated the presence of
somatic mutations in these antibodies
(62,63). These data are in favour of
antigenic stimulation of the anti-DNA
response in a T-cell dependent way.
Datta et al. were amongst the first to
clone autoimmune T-helper (Th) cells
from patients as well as from mice with
lupus nephritis (64). Less than 15% of
these “autoreactive” T cell clones had
the functional ability to selectively in-
duce the production of pathogenic anti-
D NA autoantibodies (65). Later on,
they showed that histone-derived pep-
tides from nucleosomes could stimu-
late pathogenic T cell clones (66). Al-
though the half-life of DNA in the
blood has been rep o rted to be only
about 4 minutes in haemodialysis pa-
tients (67), the persistence of DNA (in
the form of nucleosome-like structures)
could immunise patients in a T- c e l l
dependent way. 

A possible clue to the question of how
nu clear antigens are exposed to the
immune system comes from work by
Casciola-Rosen et al. (68), who report-
ed the presence of nu cleosomes and
other nu clear antigens in the surfa c e
bl ebs of cells dying from ap o p t o s i s .
Several studies have provided data in
support of defective apoptosis playing
a role in the induction of autoantibody
p roduction. Indications of incre a s e d
apoptosis in SLE have been found in
the increased levels of soluble Fa s ;
these levels are the highest in patients
bound to develop an exacerbation (69).
I n d e e d, i n c reased levels of nu cl e o-
somes have been identified in the circu-
lation (70,71). Our own results (to be
published) even show nucleosome lev-
els to be inversely related to anti-DNA
l evels. Although pro l o n ged incre a s e d
levels of nucleosomes in the circulation
may result from defects in apoptosis,
they can also result from the improper
elimination of apoptotic material. In-
herited deficiencies in early factors of
the complement system often present
with SLE. Early complement fa c t o rs
are important for the clearance of im-
mune complexes, but also play a role in
the clearance of apoptotic cells (72).
Indeed, mice made deficient for C1q by
gene targeting develop ANA and glo-
merulonephritis (73). 
Recently, it was shown that mice with
targeted deletion of the gene coding for
s e rum amyloid P component (SAP)
s p o n t a n e o u s ly develop A NA and
severe glomerulonephritis (74). SAP, a
h i g h ly conserved plasma pro t e i n
named for its unive rsal presence in
a my l o i d, binds specifi c a l ly to ch ro-
m atin under phy s i o l ogical conditions
by the displacement of histone H1.
This leads to solubilization of ch ro-
matin, which is otherwise insoluble in
plasma. Furt h e rm o re, SAP binds i n
vivo both to apoptotic cells, to the sur-
face blebs which bear chromatin frag-
m e n t s , and to the nu clear deb ris re-
leased by necrosis. SAP may therefore
p a rt i c i p ate in the cl e a rance of ch ro-
matin exposed by cell death. It has in-
deed been shown that levels of DNA/
SAP complexes in normal plasma are
higher than in the plasma of SLE pa-
tients (75). These findings indicate that

S A P, m e d i ating the cl e a rance of nu-
clear material, prevents the formation
of pat h ogenic autoantibodies aga i n s t
chromatin and DNA. 

Anti-DNA: Which way from here?
Forty-four years after they were first
d i s c ove re d, antibodies to DNA still
have an important place in the diagno-
sis and follow-up of SLE patients. This
is mainly due to the specificity of anti-
DNA for SLE and the good correlation
of levels of anti-DNA with disease fea-
tures. But will we still be measuring
anti-DNA in 10 or 20 years? There are
many reasons to doubt this. The first is
that it is not really certain that what we
call “ a n t i - D NA” re a l ly is anti-DNA .
For instance, Hylkema in our lab dis-
covered that much of the reactivity in a
Farr assay actually is not attributable to
anti-DNA but to complexes of autoanti-
bodies and nucleosomes (76). Alterna-
tively, recent reports have demonstrat-
ed that it may be more relevant to mea-
sure anti-nucleosome antibodies rather
than anti-DNA (77, 78): these may be
more specific for SLE and more direct-
ly involved in the disease features.
Another approach to the measurement
of anti-DNA has been taken by Sun et
al., who looked for structures reactive
with anti-DNA antibodies in pep t i d e
libraries (79). These authors have come
up with a peptide of 10 amino acids
mimicking the antigenic determinant of
anti-DNA. The chemically synthesized
p eptide (RLT S S L RYNP) was re c og-
nized by 88% (37 out of 42) of anti-
d s D NA antibody - p o s i t ive SLE sera .
E s p e c i a l ly if the use of such mimo-
topes would allow for easy discrimina-
tion between anti-DNA and anti-nucle-
osome re a c t iv i t y, t h ey may (in due
time) gain in relevance for the routine
detection of these autoantibodies.
Other assays that one day soon may
replace the traditional fluorescence and
ra d i o i m mu n o a s s ay techniques are
based on micro a rray tech n o l ogy or
multi-analysers (e.g. Pharmacia). Intro-
duction of these new technologies will
u n d o u b t ly introduce new questions:
concepts such as the “SLE-specificity”
of anti-DNA, or even the use of the
Wo/80 standard for quantitation of anti-
D NA have been defined using tra d i-
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tional assays. It is by no means obvious
that such concepts also hold for anti-
DNA detected with these new assays. It
will be of the utmost importance to val-
idate such assays ourselves, in our own
labs, using our own panels of sera of
patients with different autoimmune dis-
eases.
Of even more relevance, of course, will
be the deciphering of what causes anti-
DNA production in patients. This will
bring us insight into the cause of auto-
immune disease and may help us to
conquer it in the coming 44 years.
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