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Abstract

More than 300 sera from patients with a connective tissue
disease were analyzed with the immunoblotting technique. The
presence of autoantibodies against an 86,000-mol wt marker
antigen for diffuse scleroderma (Scl-86) was found in 14 out
of 33 patients with scleroderma. The presence of anti-Scl-86
antibodies seemed to correlate with the diagnosis of diffuse
scleroderma since they were found in 13 out of 22 diffuse
scleroderma patients and in only one out of 11 patients with
limited scleroderma. All scleroderma sera (33 patients' sera
and 13 reference sera) were also tested for the presence of
anti-Scl-70 antibodies. It was found that all anti-Scl-70 positive
sera (n = 25) contained anti-Scl-86 antibody as well, suggesting
a relationship between these two antigens. However, the Scl-
86 antigen was shown to be an extremely insoluble nonchro-
mosomal protein, resistant to boiling in sodium dodecyl sulfate.
This contrasts with the Scl-70 antigen, which has been described
as a thermolabile, soluble antigen present in the chromatin
fraction. Together, our results are consistent with the idea that
Scl-70 is a degradation product of Scl-86.

The Scl-86 antigen is present in freshly prepared rabbit
thymus, spleen, and liver nuclei as well as in nuclei from
various cultured cell lines, but is not detectable in extractable
nuclear antigen from rabbit thymus.

In a limited retrospective study, the anti-Scl-86 antibodies
were found in two sera from patients with Raynaud's phenom-
enon before the development of diffuse scleroderma. Therefore,
it is possible that screening of patients' serum for this antibody
might predict the development of diffuse scleroderma.

Introduction

Circulating autoantibodies in patients with connective tissue
diseases are mostly directed against macromolecular compo-
nents involved with the protein synthetic machinery, such as
DNA, small nuclear RNA-protein particles, nucleolar com-
ponents, and a variety of nonhistone protein complexes (1).
Some of these autoantibodies might also be a marker for
specific syndromes. Anti-ribonucleoprotein (RNP)I, anti-Sm-,
and anti-La/SS-B antibodies, for instance, are thought to be
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characteristic for mixed connective tissue disease (MCTD),
systemic lupus erythematosus (SLE), and Sjogren's syndrome
(SS) (1-3), respectively, and each of these antibodies recognizes
specific particles containing small nuclear RNAsand antigenic
proteins (4-9). Due to this circumstance, diagnosis has been
facilitated by subjecting the sera to specific immunological
tests, such as indirect immunofluorescence techniques, im-
munodiffusion, counterimmunoelectrophoresis, and more re-
cently, immunoprecipitation and immunoblotting (4-9).

Apart from the reported antibodies to nucleolar RNPsand
laminar proteins in single scleroderma sera (10, 11), three
types of autoantibodies have been suggested to be associated
specifically with progressive systemic sclerosis: (a) antibody to
centromere/kinetochore, reported to be a marker antibody for
the Calcinosis, Raynaud's phenomenon, esophageal dysmotility,
sclerodactyly, and telangiectasia (CREST) variant (12, 13); (b)
antibody to a basic, labile, chromatine-associated, nonhistone
70,000-mol wt nuclear protein (Scl-70) (14, 15); and (c) anti-
nucleolar antibody ( 16), which might be specific for scleroderma
or diseases with scleroderma overlap features.

Anti-nucleolar and anti-centromere antibodies can in most
cases be visualized by indirect immunofluorescence techniques,
using tissue culture cells as substrate (13). Determination of
anti-Scl-70 activity is achieved by immunodiffusion against
KCI-extracts of rat liver nuclei (14) or freshly prepared rabbit
thymus extracts (15).

To find out if the application of the immunoblotting
technique could possibly yield more information on the mo-
lecular composition of the antigens recognized by scleroderma
sera, we subjected various patients' sera, and several Scl-70,
and anti-centromere reference sera to this procedure. Our
results revealed the presence of autoantibodies against a 86,000-
mol wt nuclear antigen (Scl-86), which were found almost
exclusively in the sera of patients suffering from diffuse sclero-
derma. Furthermore, these antibodies were rarely found in
centromere-staining sera from CRESTpatients, suggesting that
the presence of antibodies to Scl-86 can differentiate between
diffuse scleroderma and CREST.

Methods
Patients. Patient sera were obtained from the Department of Rheumatic
Diseases of the University Hospital of Nijmegen and the University

1. Abbreviations used in this paper: ANA, autoantibodies to nuclear
antigens (nuclear staining in immunofluorescence); CREST, Calcinosis,
Raynaud's phenomenon, esophageal dysmotility, sclerodactyly, and
telangiectasia; DNase, deoxyribonuclease; ENA, extractable nuclear
antigen; MCTD, mixed connective tissue disease; PAGE, polyacrylamide
gel electrophoresis; PMSC, phenylmethylsulphonyl chloride; RNase,
ribonuclease; RNP, ribonucleoprotein; RSB, reticulocyte suspension
buffer, Scl-70, a basic, labile, chromatine-associated, nonhistone 70,000-
mol wt nuclear protein; Scl-86, an 86,000-mol wt marker nuclear
antigen for diffuse scleroderma; SLE, systemic lupus erythematosus;
SS, Sjogren's syndrome.
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Hospital of Groningen, The Netherlands. Most of these sera were
selected on the basis of a clinical diagnosis or a positive nuclear
staining in immunofluorescence (ANA pattern) using HEp-2 or WISH
cells in culture as the substrate. Diagnoses were based on preliminary
or definitive criteria as described in the legends of Tables I and II. Scl-
70 reference sera were obtained from the First Department of Gastro-
enterology and Hepatology, University of Vienna, Austria, from Dr.
E. M. Tan, Scripps Clinic, LaJolla, CA, and from Dr. P. Maddison,
Royal National Hospital for Rheumatic Diseases, Bath, England.

Table L Serological and Clinical Data of 33 Patients with
Systemic Sclerosis

Additional
Patient clinical symptoms Scl-70 ANA Scl-86

Patients with diffuse scleroderma

B 02
B 05
B 09
B 10
B 11
B 19
G 02
H 35
I 02
K 02
K 13
L 18
M02
M03
0 02
S 11
T 01
V 18
W04
W05
W18
Z 03

RES
CREST
REST
CREST
RES
n.d.
CREST
RST
CRES
REST
CRST
RS
CREST
REST
RES
CREST
RES
CREST
RES
RES
RES
RES

+

+

+

+

Patients with limited scleroderma*

A 08
B 01
B 15
B 30
F 01
F 09
J 04
T 05
T 06
V 01
V 24

CREST
CREST
RST
RST
REST
CRST
CREST
REST
CRES
CREST
CRST

+

* Confined to the fingers (sclerodactyly) and face.
The medical records of all patients were reviewed t
and diagnosed using the preliminary criteria of Ma
70-activity was determined by immunodiffusion (se
out prior knowledge of the immunoblotting data oi
ANApatterns (see Methods) distinguished were: 0,
cence; 1, diffusely grainy pattern not involving nuc
perinucleolar rings; 2, nucleolar staining; 3, centror
4, immunofluorescence staining different from 1, 2

1,2 +
1,2 +
4 +
I +
2-
1,2 +
I +
1 +
3 _

Table II. Diagnoses of Patients Correlated with the Presence of
Anti-Scl-86 Antibodies

Diagnosis No. of patients ScI-86

Scleroderma
PSS-diffuse 22 13
(C)R(E)ST 11 1

Dermato/polymyositis 12 1
MCTD 42 0
SLE 58 2
RA 133 0
SS 21 0
UCTD 19 0

All patients were seen at the St. Radboud Hospital in Nijmegen and
diagnosed using the following criteria. Mixed connective tissue dis-
ease (MCTD) as described by Sharp (27), polymyositis and dermato-
myositis as described by Bohan and Peter (28), systemic lupus erythe-
matosus (SLE) following the 1982 revised criteria (29), rheumatoid
arthritis (RA) as described by Ropes et al. (30), Sj6gren's syndrome
(SS) as described by Moutsopoulos (31). Undifferentiated connective
tissue disease (UCTD) was used when the patient did not fulfill suffi-
cient criteria for a final diagnosis.

2 - Immunoblotting and immunodiffusion. Preparation of HeLa nuclear
2 + antigens, sodium dodecyl sulfate polyacrylamide gel electrophoresis
1, 2 + (SDS-PAGE), protein electroblot transfer to nitrocellulose paper, and
0 _ detection of antigens on the blot were performed as described earlier

I + (9, 17, 18).

1, 2
The immunodiffusion test for measuring anti-Scl-70 activity was

1, 2 + performed using extractable nuclear antigen (ENA) (lyophilized extract
4 + from Pel-Freeze Biologicals, Rogers, AR) in a very concentrated
0 - solution (60-80 mg/ml). Wells, 4-mm diam, for serum and antigen
0 - solutions, were -2 mmapart.
0 - HeLa cell fractionation. Fractionation of HeLa S3 cells was per-
0 - formed essentially as previously described ( 17), with some modifications.
0 - 1 X 0I cells were harvested on frozen NKMsolution (130 mMNaCl,
1 + 5 mMKCl, and 1.5 mMMgCI2), pelleted by centrifugation (5 min at

800 g), and washed three times with NKMsolution. The cell pellet
was resuspended in cold reticulocyte suspension buffer (RSB) (10 mM
Tris, pH 7.4; 1.5 mMMgCl2; 10 mMNaCl; 0.5 mMphenylmethyl-

1 + sulphonyl chloride-PMSC) and after addition of a 0.5% Na-deoxy-
3 _ cholate-1% Tween 40 (Atlas Powder Co., Wilmington, DE) mixture
3

homogenized by five strokes of a motor-driven Teflon pestle in a
3 Potter-Elvehjem type tissue homogenizer (Kontes Co., Vineland, NJ).
1_ The nuclei were pelleted, and the supernatant, containing the DOC/

4 - Tween soluble proteins, was removed. This latter fraction is further
1, 3 - referred to as cytoplasmic fraction. The nuclei were washed three times
3 - with RSB, and resuspended in HRSB(110 mMNaCI, 10 mMTris,
2 _ pH 7.4, 1.5 mMMgCl2, and 0.5 mMPMSC) and incubated for 15
3 min at 20°C with deoxyribonuclease (DNase) I (500 gg/ml). After
0 - centrifugation (10 min at 800g) and removal of the supernatant
3 _ (DNase-fraction), the DNA-depleted nuclei were washed and resus-

pended again in HRSBand treated with ribonuclease (RNase) A (100
Asg/ml) for 10 min at 37°C. After centrifugation, removal of the
supernatant (RNase-fraction), and washing with RSB, the nucleic acid-

by Dr. Houben depleted nuclei were resuspended in 0.4 M (NH4)2SO4 30 mMTris
si et al. (18). Scl- (pH 7.4), 0.5 mMPMSC, and again pelleted by centrifugation (5 min
De Methods) with- at 800 g). The supernatant (high-salt fraction) was saved, and the pellet
r diagnosis. The contained the insoluble nuclear proteins, mostly referred to as the
, negative fluores- nuclear matrix fraction. The supernatants from the cytoplasmic fraction
leoli, often with and the DNase-, the RNase-, and high-salt-treatments were freed from
mere staining; and nuclear- remnants by an additional centrifugation (30 min at 8,400 g),
!, or 3. dialyzed against 0.1% NH4HCO3, and Iyophilized before SDS-PAGE.
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Results

Patients' sera. In our sera stock from about 300 patients, there
were 22 sera from patients with a fully developed diffuse
scleroderma. This clinical diagnosis was reached using the
preliminary criteria of Masi et al. (19). Most patients (16 out
of 22) had a positive ANAshowing a diffusely grainy nucleo-
plasmic staining (n = 10), in five cases also involving the
nucleoli. In six cases the ANAwas negative, and in three cases

a nucleolar staining was predominant (see Table I). Immuno-
diffusion analysis using a freshly prepared extract of rabbit
thymus powder revealed the presence of anti-Scl-70 activity in
12 of these sera.

From hospitals in Vienna, Austria; LaJolla, CA; and Lon-
don, England, we obtained 13 other sera with anti-Scl-70
activity. All these sera, except one with unknown diagnosis,
were from patients with diffuse scleroderma, and immunoflu-
orescence on cultured cells, in most cases, showed the typical
grainy nucleoplasmic staining shown in Fig. 1.

For retrospective analysis, a third group of sera was obtained
from patients suffering from Raynaud's phenomenon, in the
early 1970's when they first entered the hospital. Serum from
these patients was collected in 1978, 1980, and 1982. 6 out of
18 patients developed scleroderma in the course of 5-10 yr.

The control group of sera consisted of >230 sera from
patients suffering from all types of other connective tissue
diseases, including 11 patients with the (C)R(E)ST variant of
scleroderma (see Table II). Furthermore, 54 sera from healthy
individuals were used as a control.

Immunoblotting of patients sera. Immunoblots were used
to detect polypeptides carrying determinants recognized by
antibodies present in the sera described above. When total
nuclear protein from purified HeLa cell nuclei (see Methods)
was used as the antigen source, most sera were found to
recognize one or more polypeptides on the blot. After screening
several hundred sera in this way, we could establish that
several more-or-less standard blot profiles could be recognized.
For example, anti-RNP sera (mostly from MCTDpatients)
recognize in most cases a 70,000 and/or a 31,000-mol wt

polypeptide (the A protein [5]) and/or a 19,000-mol wt poly-
peptide (the C protein [5]) (Fig. 2, lanes 1 and 3). There is,
however, a considerable variation in the blot patterns of these
types of sera (18), even among sera precipitating only the
complex of U- l-small nuclear RNAwith proteins (U- I snRNP)
particle (Habets et al., manuscript submitted for publication).
Anti-Sm sera always recognize a protein doublet of 25,000
mol wt (the B-B' doublet [5]) and a polypeptide of 13,000 mol
wt [the D protein (5); see also Fig. 2, lanes 2 and 3]. Anti-SS-
B (anti-La) sera always recognize a 50,000-mol wt antigen ([9];
see also Fig. 2, lane 4).

In the routine screening of sera from scleroderma patients,
we observed that a number of patients with clinically defined
CRESTsyndrome recognized a 17,000-mol wt antigen (Fig.
2, lane 5; and S. 0. Stapel, manuscript in preparation), while
patients with the diagnosis diffuse scleroderma showed activity
against an 86,000-mol wt protein (Fig. 2, lane 6). From 22
patients with diffuse scleroderma, 13 sera (60%) contained
antibody against an 86,000-mol wt protein (Table I, Fig. 3).
Only in four other patients (one polymyositis, one CREST,
and two SLE) out of a few hundred, the 86,000-mol wt band
was found in the blot pattern, supporting the idea that this
antigen is specifically recognized by antibodies produced in
diffuse scleroderma patients (Table II). For convenience, we
will refer to this antigen as Scl-86.

It has been described that Scl-70 could be a marker antigen
for scleroderma (14), although anti-Scl-70 antibodies were
detected in only a low percentage of the patients (15, 16).
Interestingly, no 70,000-mol wt protein was detected by im-
munoblotting, although 12 patients showed anti-Scl-70 activity
in the immunodiffusion assay. Therefore, we collected other
anti-Scl-70 positive sera, 10 from the First Department of
Gastroenterology and Hepatology in Vienna, Austria, one
from the Scripps clinic in LaJolla, CA, and two from the
Royal National Hospital in Bath, England. All 13 sera showed
the presence of antibodies against the Scl-86 antigen (three of
them are shown in Fig. 3); none had activity against proteins
in the 70,000-mol wt range.

In vitro degradation of the Scl-86 antigen. The results

CA B
Figure 1. Patterns of nucleoplasmic staining of a diffuse scleroderma serum (patient G2) on various cell lines. (A) HEp-2, a human epithelial
cell line from larynx; (B) WISH, a human amnion tissue epithelial cell line; (C) lens cells, an epithelial line from calf eye lens tissue (26).
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Figure 2. Immunoblot patterns of various
types of patients sera. HeLa cell total nuclear
protein fraction was isolated as described in
Methods and separated into individual poly-
peptide constituents by SDS-PAGE. Subse-
quently, the gel was blotted electrophoretically
onto nitrocellulose and was probed with var-
ious patients sera (lanes 1-6). Immunoreactive
species were detected using '25I-labeled protein
A. For further details see references 9 and 18.
Lane 1, anti-RNP serum from MCTDpatient
(H 13); lane 2, anti-Sm serum from SLE pa-
tient (H 11); lane 3, anti-Sm and anti-RNP
antibody containing serum from SLE patient
(B 16); lane 4, anti-SS-B serum from patient
with Sj6gren's syndrome and Sicca complex
(W 10); lane 5, anti-centromere/kinetochore
antibody containing serum from CRESTpa-
tient (J 4); and lane 6, anti-Scl-86 antibody
containing serum from diffuse scleroderma pa-5 6 tient (G 2).

described above indicate that the Scl-70 antigen might be a

(proteolytic) degradation product from the Scl-86 antigen
found by immunoblotting. Therefore, the possibility that these
antigens were related to each other was examined.

A freshly prepared HeLa cell nuclear extract (see Methods)
was incubated at various temperatures and for different periods
of time to allow degradation of the antigens in vitro by
endogenous nuclear proteases. A similar protocol showed
earlier that the SS-B antigen of 50,000 mol wt is degraded
rapidly to lower molecular weight products still carrying the
SS-B specific determinants (9). Indeed, the Scl-86 antigen is
degraded during incubation of the nuclear extract, and inter-
mediate degradation products of 82,000, 76,000, 72,000, and
64,000 mol wt appear while two smaller intermediates of
49,000 and 47,000 mol wt, respectively, accumulate (Fig. 4).
The 76,000 and 64,000-mol wt, but also the 49,000 and
47,000-mol wt intermediates are still present after longer
incubation times, suggesting that these intermediates are more

stable degradation products. It is possible that the accumulating
species of 64,000 or 49,000 and 47,000 mol wt are identical
with the Scl-70 antigen isolated by Douvas et al. (14).

The amount of antigen that can be immunoblotted in
lanes 2, 3, and 4 (particularly the proteins of molecular weight
47,000 and 49,000) seem to be much greater in concentration
than the 86,000-mol wt protein band. This is probably caused
by the well known phenomenon that low molecular weight
proteins are more efficiently transferred to nitrocellulose than
high molecular weight proteins (20).

Detection of Scl-86 in HeLa cellfractions. For the subcellular

localization of Scl-86 antigen, a cell fractionation procedure
was used (see Methods) that resulted in (a) a cytoplasmic
fraction containing also the readily soluble components of the
nucleoplasm; (b) a DNase fraction containing nuclear com-

ponents released by extensive DNase I treatment of the nuclei;
(c) an RNase fraction containing components released from
the nuclei by extensive RNase A treatment; (d) a high salt
fraction containing components extracted from the nuclease
treated nuclei by 0.4 M (NH4)2SO4; and (e) the resulting
insoluble nuclear fraction predominantly composed of a com-

plex mixture of nonhistone proteins and generally referred to
as nuclear matrix (17, 21).

For the detection of antigens in these soluble and insoluble
fractions, the immunoblotting technique is very well suited.
After solubilization of the fractions in 2% SDS containing
sample buffer, antigens can be separated according to their
molecular weight by PAGE, blotted onto nitrocellulose, and
used as a substrate for the immunoreaction. The results are

shown in Fig. 5. The fractionation procedure used seems to
succeed in separating groups of proteins belonging to physio-
logically different cell compartments (see Coomassie Blue
stained lanes, Fig. 5 A). Using similar gels for the immunoblot-
ting, we found that, for example, the SS-B antigen is primarily
localized in the cytoplasmic fraction (Fig. 5 B, lane 2). This
confirms our earlier observation that >80% of the cellular SS-
B antigen is present in a soluble or easily extractable form (9).
Part of the SS-B antigen, however, is found in the nuclear
matrix fraction (Fig. 5 B, lane 6). Incubation of a similar blot
with an anti-Scl-86 serum showed that this antigen can be
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Figure 3. Immunoblot patterns of anti-Scl-86 and anti-Scl-70 sera.

Immunoblotting was performed as described in the legend of Fig. 2.
The blot strips were incubated for I h with horseradish peroxidase
conjugated anti-human IgG, and peroxidase activity was detected by
incubating the washed blots in phosphate buffered saline (10 mM
phosphate buffer in 0.9% NaC1, pH 7.5) containing 4-chloro-l-
naphtol (0.5 mg/ml) and H202 (0.06%). B 16, reference serum con-

taining anti-Sm and anti-RNP antibody; B 5, B 10, B 11, R 11, and
L 18, anti-Scl-86 positive sera; 1, 2, and 3, anti-Scl-70 reference sera.

detected only in the water-insoluble nuclear matrix fraction
(Fig. 5 B, lane 6). Such results were consistently obtained using
various anti-Scl-86 sera.

Presence of Scl-86 antigen in nuclei from rabbit tissues. To
determine whether the Scl-86 antigen was also present in
nuclei from other types of cells, we prepared nuclei from
various cultured cell lines and from rabbit tissues like thymus,
spleen, and liver (18). Total protein extracts from these nuclei,
prepared as described in Methods, were blotted and the blots
were incubated with Scl-86 positive serum G 2. In all extracts,
the Scl-86 polypeptide was the predominant antigen recognized
by the patients' autoantibodies (not shown).

We also tested whether Scl-86 was present in the ENA
preparation made from commercial rabbit thymus powder.
When the ENA was prepared according to the procedure
described by Kurata and Tan (22), no Scl-86 antigen could be
detected on the blots (data not shown). The same result was

obtained when protease inhibitors were included in the extrac-
tion buffer, corroborating the insoluble character of this par-
ticular antigen. Moreover, also after sonication (14, 23), the
ENAextract did not contain detectable amounts of the Scl-86
antigen (data not shown).

Possible prognostic value of anti-Scl-86 antibodies. It has
been described that anti-centromere/kinetochore antibodies

M 1 2 3 4

Figure 4. In vitro degradation of the Scl-86 antigen. Total HeLa cell
nuclear protein fraction was prepared as described in Methods using
0.5 mMPMSCas an inhibitor of proteolysis. Incubation was per-

formed at 37°C and aliquots were removed after 1, 2, and 16 h,
solubilized in 2% SDS containing sample buffer, and analyzed by
immunoblotting (via a 10% polyacrylamide gel) using serum G 2.
Immunoreactive species were detected using '25I-labeled protein A.
M, marker antigens detected on the blot using serum W10 (anti-SS-
B recognizing the 50,000-mol wt antigen), B 16 (recognizing the
70,000-mol wt antigen), and G 2 (anti-Scl-86). 1, antigens recognized
by serum G 2 in freshly prepared nuclear protein fraction; 2, 3, and
4, antigens recognized by serum G 2 in total nuclear protein fraction
incubated at 37°C for 1, 2, and 16 h, respectively.

can predate the appearance of a clinical syndrome of CREST
(24). Similarly it was found that in 1 of 10 patients with
Raynaud's phenomenon without progressive systemic sclerosis,
anti-Scl-70 antibodies could be detected (15). It would be
interesting and important to know whether the presence of
anti-Scl-86 antibodies could also predict the fact that patients
are developing the diffuse form of scleroderma. Wereport the
preliminary finding that indeed, this might be the case.

In a retrospective study we analyzed 18 sera from Raynaud's
patients that were collected in 1978, 1980, and 1982 (25). The
immunoblotting revealed that five of these patients had antibody
against the Scl-86 antigen. In 1978, three of them could already
be diagnosed as scleroderma patients. However, one patient
(Po; in 1978, Raynaud's phenomenon and sclerodactyly were

the only signs of a possibly developing scleroderma) had strong
anti-Scl-86 activity in 1978, 1980, and 1982. In 1982 this
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Figure 5. Detection of SS-B and Scl-86 antigens in different cell
fractions by immunoblotting. Cell fractions were prepared as de-
scribed in Methods and the proteins were separated on 15% SDS-
polyacrylamide gels. (A) One gel was stained with Coomassie Blue;
(B) two other gels were used for immunoblotting using serum W10
(anti-SS-B) and G 2 (anti-Scl-86), respectively. The two autoradio-

patient could definitively be diagnosed as having diffuse sclero-
derma, using the criteria of Masi et al. (19). Another patient
in this group (patient Fa) had sclerodactyly and Raynaud in
1978. In 1982 she developed calcinosis as well. The serum
taken from this patient in 1978, 1980, and 1982 contained
anti-Scl-86 antibodies. Follow-up studies will be necessary to
determine whether the use of the blotting technique and the
detection of anti-Scl-86 activity might have prognostic value
in the diagnosis of diffuse scleroderma.

Discussion

This study is part of a research project in which >400 patients
suffering from various types of connective tissue diseases are
regularly screened for their profile of circulating autoantibodies.
These profiles are measured using various techniques such as
counterimmunoelectrophoresis, immunofluorescence, and im-
munoblotting (9, 18). The latter technique has several advan-
tages because it is very sensitive and reproducible and can be
used for the screening of large groups of patients' sera. More-
over, due to the SDS-PAGEprocedure preceeding the blotting,
the technique allows an easy distinction between different
groups of specific antibody in one serum. Most important,

1 2 3 4 5 6

grams obtained with the two individual sera are depicted here in one
figure. H, histones; lane 1, total nuclear protein fraction; lane 2,
cytoplasmic fraction; lane 3, DNase fraction; lane 4, RNase fraction;
lane 5, high salt fraction; and lane 6, insoluble nuclear matrix frac-
tion. For details see the text.

however, is the fact that not only the soluble but also the
insoluble antigens can be detected.

The results described in this paper can be summarized in
three parts. First, within the group of 33 scleroderma patients
tested, 14 patients had antibodies against an 86,000-mol wt
nuclear protein (Scl-86). Antibodies against this antigen were
detected in only three out of >250 patients with another
defined connective tissue disease, and not at all in 54 healthy
control sera. The presence of anti-Scl-86 antibodies seems to
discriminate between the diffuse form of scleroderma and the
CRESTvariant since it is primarily found in patients with the
diffuse form of scleroderma (13 out of 22). Therefore, Scl-86
might be considered as a marker antigen for diffuse scleroderma.

Second, the Scl-86 antigen is a very insoluble antigen since
it is found only in the so-called nuclear matrix fraction (Fig.
5 B). It is not detected in the high salt fraction, which contains
most of the chromatin material. The 86,000-mol wt antigen is
present in a variety of cells including rabbit thymus, spleen,
and liver. It is not present in detectable amounts in ENA
prepared from rabbit thymus.

Third, it is possible that the occurrence of anti-Scl-86
antibodies is an early sign of the development of a full-blown
diffuse scleroderma.
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Our main conclusion is that antibody against Scl-86 seems
to be characteristic for diffuse scleroderma (Table II). For
example, we could detect it in only one out of eleven (C)R(E)ST
patients, and even this patient has clinical signs indicating that
he possibly is developing diffuse scleroderma. It was described
earlier that antibody against Scl-70 seems to be characteristic
for progressive systemic sclerosis (15). Indeed, all but one of
the anti-Scl-86 antibody-containing sera also show anti-Scl-70
activity (Table I), pointing to the possibility that sera of
patients with diffuse scleroderma contain a tandem antibody,
one to Scl-70 and the other to Scl-86. Another, in our view
more likely, possibility is that both antigens are recognized by
the same antibody, i.e., that both antigens have an extremely
close chemical relationship. Scl-70 thus could be a degradation
product of Scl-86, as suggested by the experiment shown in
Fig. 4. In our view, it seems quite possible that the undegraded
antigen, Scl-86, a stable and rather insoluble protein with an
almost neutral isoelectric point (as judged by 2D-gel electro-
phoresis, data not shown), after some proteolytic modification,
can be transformed into a more basic and labile antigen of
lower molecular weight that is also more soluble. However,
further study is needed to establish the precise relationship
between these two antigens.

Another question is why the Scl-70 antigen cannot be
detected in ENAby immunoblotting, since precipitating systems
in agarose double diffusion assays usually show up nicely on
blots (compare the Sm/RNPsystem). For the detection of Scl-
70 in immunodiffusion assays, one generally needs a 5-10
times more concentrated ENApreparation than necessary for
the detection of, for example, anti-RNP or anti-Sm. This
indicates that the Scl-70 concentration in ENA is rather low.
It is possible that the limited amount of protein that can be
loaded onto an SDSgel and can be transferred to nitrocellulose
does not contain enough Scl-70 antigen for its detection by
immunoblotting. Furthermore, part of the antigenic determi-
nants on the Scl-70 antigen might be denatured by the SDS-
PAGEprocedure, further decreasing the detectability of this
antigen.

An interesting observation is that anti-Scl-86 antibodies
might predict that the patient is developing the diffuse form
of scleroderma. It has been reported earlier that anti-Scl-70
antibodies might also have such a prognostic value (15).
Follow-up studies will give more definite answers as to whether
a more sensitive detection of antibodies against distinct nuclear
antigens, such as Scl-86, will have predicting values for diag-
nosis.
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