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ABSTRACT

The invention relates to a method for the identification of
patients affected by Systemic Sclerosis (SSc) (early, limited
cutaneous, diffuse forms) or Systemic Lupus Erythematosus
(SLE). Among SSc and SLE patients, this method allows
identification of presence of vascular ulcerations in SSc, and
Raynaud’s phenomenon in SLE, respectively.
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IMMUNODIAGNOSTIC METHOD FOR
DIAGNOSING AUTO-IMMUNE SYSTEMIC
SCLEROSIS (SSC) AND SYSTEMIC LUPUS

ERYTHEMATOSUS (SLE)

FIELD OF THE INVENTION

[0001] The present invention relates to a method for the
identification of patients affected by Systemic Sclerosis (SSc)
(early, limited cutaneous, diffuse forms) or Systemic Lupus
Erythematosus (SLE). Among SSc and SLE patients, this
method allows identification of presence of vascular ulcer-
ations in SSc, and Raynaud’s phenomenon in SLE, respec-
tively.

BACKGROUND OF THE INVENTION

[0002] Systemic sclerosis (SSc) is a chronic multisystem
disorder of unknown etiology characterized clinically by
thickening of the skin caused by accumulation of connective
tissue and by structural and functional abnormalities of vis-
ceral organs, including gastrointestinal tract, lungs, heart, and
kidneys. Vascular damage, immune activation, and excessive
synthesis and deposition of extracellular matrix are promi-
nent features of SSc.

[0003] SSc has a worldwide distribution and affects all
races. Overall women are affected approximately three times
as often as men and even more often during the mid to late
reproductive years (28:1). The annual incidence has been
estimated to be 19 cases per million individuals. The preva-
lence reported for SSc is between 50 and 300 per million
individuals (1).

[0004] The outstanding feature of SSc is overproduction
and accumulation of collagen and other extracellular matrix
proteins, including fibronectin, tenascin, fibrillin-1, and gly-
cosaminoglycans, in skin and other organs. The disease pro-
cess involves immunologic mechanisms, vascular endothe-
lial cell activation and/or injury, and activation of fibroblasts
resulting in production of excessive collagen.

[0005] Presence of serum autoantibodies has been estab-
lished as strong predictor of disease outcome and the pattern
of organ complications in patients; however, the pathogenic
role of autoantibodies in scleroderma remains unclear,
although there is a growing body of evidence that they are not
just markers of disease, but also have a role in pathogenesis.
Improved methods to detect and evaluate autoantibodies offer
a real opportunity for risk stratification in sclerodermic
patients, most of whom can be defined by their serological
profile at initial presentation (2).

[0006] The three types of anti-nuclear antibodies (ANA)
that are most frequently associated with SSc—anti-cen-
tromere antibodies (ACA), anti-topoisomerase antibodies
(ATA) and RNA-polymerase III antibodies (ARA)—are
found in over 50% of patients with the disease. They are
highly specific and are generally present exclusively of each
other, although a small proportion of SSc patients can be
positive for both ACA and ATA. Even though multiply
cohorts study have focused on the association of specific
autoantibodies with clinical presentation in SSc patients, the
use of different testing techniques and variable organ com-
plication definitions make the interpretation of these studies
difficult. The sensitivity and specificity of different antibodies
in diagnosing SSc and predicting certain clinical features are
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affected considerably by the methods used for detection (in-
direct immunofluorescence, immunoblotting, ELISA, immu-
noprecipitation).

[0007] Frequencies of the different autoantibody types in
SSc patients and their main clinical associations are outlined
in Table 1.

TABLE 1

(Adapted from ref. 2). Frequency of auto-antibodies and their
main clinical associations within Scleroderma.

Frequency Clinical associations

Auto-antibody (%) in SSc (SSc) Reference
Anti-centromere 18-39 leSSc, PE, PBC 6)
Anti-Scl70 9-39 dSSe > 1eSSe, PF )
Anti-RNApol 4-25 dSSe, SRC (8)
Anti-Th/To 1-7 1eSSc, PF (+Sjdgren, ©9)
RA...)
Anti-U3RNP 1-6 dSSc > 1eSSe, severe (10)
Anti-PM-Scl 1-6 PF, arthritis, polymiositis (11)
Anti-Ku 1-3 Muscle and joint (12)
involvement
Anti-UIRNP 5-35 Overlap syndromes (13)
Anti-U11/U12RNP 1-5 PF (14)

Scl70: Topoisomerase I,

RNApol: RNA polymerase,

Th/To: small nuclear ribonucleoprotein components of RNAse MRP and RNAse P,
U3RNP: fibrillarin,

PM-Scl: human exosome proteins Scl-75 and Scl-100,
UL/11/12RNP: components of spliceosome.
Abbreviations:

1eSSe, limited cutaneous SSc;

dSSc, diffuse SSc;

PF, pulmonary fibrosis;

PBC, primary biliary cirrhosis;

SRC, scleroderma renal crisis;

RA, rheumatoid arthritis.

[0008] Systemic sclerosis is also characterized by injury to
vascular wall and extensive damage of the microvessels. The
injury of the vascular wall is characterized by the formation of
megacapillaries and avascular areas. The reduced capillary
density leads to clinical manifestations such as digital ulcers.
Despite of reduced blood flow and reduced partial oxygen
pressure levels, paradoxically there is no evidence for a suf-
ficient angiogenesis in the skin of patients with SSc. Angio-
genesis is strongly disturbed in SSc, as demonstrated by
Nailfold Video-Capillaroscopy changes, vessel damages
evolve progressively from early to late stages and is charac-
terized by different morphological characteristics. Almost all
patients develop Raynaud’s phenomenon, which, together
with structural vasculopathy, results in ulceration and critical
digital ischemia. Many of the severe internal organ compli-
cations of SSc are vascular, including pulmonary arterial
hypertension (PAH) and scleroderma renal crisis. Structural
vascular damage occurs in many vascular beds and contribute
to pulmonary, renal, cardiac and gastrointestinal complica-
tions (3).

[0009] Systemic lupus erythematosus (SLE) is a prototypic
autoimmune disease characterized by the production of anti-
bodies to components of the cell nucleus in association with
avariety of clinical manifestations. The primary pathological
findings in patients with SLE are those of inflammation,
vasculitis, immune complex deposition, and vasculopathy.
The exact etiology of SLE is unknown (4).

[0010] Ninety percent of patients are fertile women; people
of both genders, all ages, and all ethnic groups are suscep-
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tible. Prevalence of SLE in the United States is 15 to 50 per
100,000; the highest prevalence among ethnic groups is in
African Americans.

[0011] SLE is caused by interactions between susceptibil-
ity genes and environmental factors, resulting in abnormal
immune responses. The immune responses include hyperac-
tivity and hypersensitivity of T and B lymphocytes and inef-
fective regulation of antigen availability and of ongoing anti-
body responses. The end result of these abnormalities is a
sustained production of pathogenic autoantibodies and for-
mation of immune complexes that bind target tissues, result-
ing in sequestration and destruction of Ig-coated circulating
cells, fixation and cleaving of complement proteins, and
release of chemotaxins, vasoactive peptides, and destructive
enzymes into tissues. In patients with SLE many autoantibod-
ies are directed against DNA/protein or RNA/protein com-
plexes such as nucleosomes, some nucleolar RNA, and spli-
ceosomal RNA (5).

[0012] Antinuclear antibodies (ANA) are positive in 95%
of patients during the course of disease. High titer of IgG
antibodies to double-stranded DNA and antibodies to the Sm
antigen are both specific for SLE and, therefore, favor the
diagnosis in the presence of compatible clinical manifesta-
tions. The presence in an individual of multiple autoantibod-
ies without clinical symptoms should not be considered diag-
nostic for SLE, although such persons are at increased risk.

[0013] The present invention provides a cell-extract based
method which is capable of identify SSc and SLE patients
with very high specificity.

DESCRIPTION OF THE INVENTION

[0014] It is an object of the instant invention an in vitro
method for the diagnosis of Systemic Sclerosis (SSc) and/or
Systemic Lupus Erythematosus (SLE) in a subject compris-
ing the step of:

[0015] reacting a test biological fluid sample taken from
said subject with a mammalian cell nuclear extract
reagent previously immobilized onto a solid support,
under condition allowing an antigen-antibody binding;

[0016] reacting a reference sample with a further mam-
malian cell extract reagent previously immobilized onto
a solid support, under condition allowing an antigen-
antibody binding;

[0017]

[0018] addingdetecting means able to detect the antigen-
antibody binding, if occurred, and generating detecting
values;

[0019] comparing detecting values of the test biological
fluid sample with detecting values of the reference
serum sample to obtain a mean fold reactivity value;

[0020] checking if the mean fold reactivity value is
higher or lower of a predefined cut-off value.

[0021] The method of the invention may be performed on
any test biological fluid sample as but not limited to blood,
plasma serum, optionally stored, frozen or lyophilized.

[0022] The mammalian cell nuclear extract reagent may be
obtained by any mammalian cell, either stabilized cell lines or
primary cells. Examples of suitable cell lines are CHO, Hel a,
293 and MRC-5.

washing;
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[0023] According to the invention the cell nuclear extract
reagent is obtained by:

[0024] a) harvesting mammalian cells,

[0025] b) suspending harvested mammalian cells in a solu-
tion able to lyse cells maintaining intact nuclei, to get a
mammalian cell lysate with intact nuclei;

[0026] c) pelleting the mammalian cell lysate and washing
pelleted intact nuclei,

[0027] d) lysing nuclei in a proper solution to get a mam-
malian nuclear lysate, and

[0028] e) sonicating and centrifuging the nuclear lysate,
discarding insoluble matter.

[0029] Preferably the solution in b) is a buffered, low salt
hypotonic solution, completed with a protease inhibitors mix.
[0030] Preferably the solution in d) is a buffered, high salt
hypertonic solution, completed with a protease inhibitors
mix.

[0031] Preferably detecting means are peroxidase conju-
gated secondary antibodies, more preferably peroxidase-con-
jugated anti-human IgGs.

[0032] According to the invention the cut-off value is
approximately 1.35 fold with respect to reference.

[0033] The method is particularly useful for identifying the
presence of vascular ulceration in SSc and Raynaud’s phe-
nomenon in SLE. SSc belongs to the group of: early SSc,
limited cutaneous SSc, diffuse SSc, CREST.

[0034] It is a further object of the invention a kit for the
diagnosis of Systemic Sclerosis (SSc) and/or Systemic Lupus
Erythematosus (SLE) univocally addressed to the exploita-
tion of the method as above disclosed.

[0035] In the present invention a cell nuclear extract
reagent is immobilized onto a solid support, i.e. an ELISA
plate, and is directly probed by serum samples.

[0036] Thus, the method detects the presence of (auto)an-
tibodies bound to the immobilized cell nuclear extract.
[0037] The execution of this method does not require spe-
cific technical expertise, and a typical ELIS A technical equip-
ment would be sufficient to obtain affordable results.

[0038] For the execution of this method, the cell nuclear
extract may be obtained by standard cultured mammalian cell
lines, as for not limiting examples, CHO, Hela, 293, MRC-5
cell lines. It is worth to note that said cell lines are from
different mammalian and tissue origins.

[0039] Human sera samples arerequired. It is not necessary
to expressly obtain fresh material, since sample freezing does
not influence performance. Samples are advantageously
diluted in Dilution Buffer.

[0040] Theprocedureis easy, fastandreliable, and could be
summarized with the following steps:

[0041] Equilibrate plate in dilution buffer;

[0042] Prepare three different serum sample dilutions
(1:100, 1:250 and 1:500) in dilution buffer;

[0043] Prepare three different reference serum dilutions
(1:100, 1:250 and 1:500) in dilution buffer;

[0044] Add samples to plate and incubate 1 h at room
temperature;

[0045] Wash three times in Washing buffer;

[0046] Add peroxidase-conjugated anti-human IgG (or
other secondary antibody, depending on detection
method) and incubate 1 h at room temperature;

[0047] Wash three times in Washing buffer;

[0048] Add substrate and read appropriate absorbance.
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DETAILED DESCRIPTION OF THE INVENTION

[0049] The invention will be now described by non limiting
examples referring to the following figures:

[0050] FIG. 1. Plot distribution of Mean Fold Reactivity
results for n=121 Healthy Donors, n=135 SSc patients and
n=60 SLE patients with respect to the reference serum. Mean
levels and standard deviations are shown as lines. One-tailed
Student’s t test result indicates high significant difference
between the two populations.

[0051] FIG. 2: Systemic Autoimmune Angiopathy Test
(SAAT) test results of one representative healthy blood donor
subject and one representative scleroderma donor subject.
Extracts from four different cell lines (CHO, MRC-5,293 and
HelLa) were used as a substrate for preparing plates and per-
forming assay. Fold increase in reactivity with respect to a
Reference Mix (corresponding to a mix of one hundred dif-
ferent sera from different healthy blood donors) is indicated.
Fold increase of the representative scleroderma donor subject
is comparable for all of the different cell lines (no significant
differences are found).

MATERIAL AND METHODS

Cells

[0052] Cells tested for the obtaining of extracts suitable for
the execution of the SAAT test include: cell line CHO (CHO-
K1, ATCC no: CCL-61, from Cricetulus griseus ovary), cell
line Hel.a (HeLa, ATCC no: CCL-2, from Homo sapiens
cervix adenocarcinoma), cell line 293 (293 or HEK-293,
ATCC no: CRL-1573, from Homo sapiens embryonic kid-
ney) and cell line MRC-5 (MRC-5, ATCC no: CCL-171 from
Homo sapiens lung fibroblasts). Extracts from these cells
were comparable in terms of performance of the SAAT test
(see FIG. 2).

Preparation of Nuclear Extracts

[0053] Cells are harvested and washed twice with PBS (137
mM Sodium Chloride, 8.1 mM Dibasic Sodium Phosphate,
2.7 mM Potassium Chloride, 1.76 mM Monobasic Potassium
Phosphate, final pH=7.4), then resuspended in 50 microliters
per million cells of ice cold “Solution 1” (10 mM 4-(2-hy-
droxyethyl)-1-piperazineethanesulfonic acid (HEPES)
pH=7.9, 10 mM Potassium Chloride, 0.1 mM Magnesium
Chloride, 0.1 mM Ethylenediaminetetraacetic acid (EDTA)
pH=8.0, 0.1 mM Dithiothreitol, 100 mcM 4-(2-Aminoethyl)
benzenesulfonyl fluoride hydrochloride (AEBSF), 80 nM
Aprotinin, 2 mcM Leupeptin, 4 mcM Bestatin, 1.5 mcM
Pepstatin A, 1.4 mcM trans-Epoxysuccinyl-L-leucylamido
(4-guanidino)butane (E-64)), until suspension appears homo-
geneous. Suspension is then centrifuged at 800xg for 10
minutes in a controlled temperature centrifuge, at 4° C. The
resulting supernatant corresponds to cytosolic extract, while
pellet corresponds to intact nuclei. The supernatant is dis-
carded, and the pellet is gently resuspended in the same
volume of ice cold Solution 1 than in the previous step.
Suspension is then centrifuged at 800xg for 10 minutes in a
controlled temperature centrifuge, at 4° C. The supernatant is
discarded, then the pellet is resuspended again in the same
volume of ice cold Solution 1, then centrifuged again in the
same conditions as indicated above. The pellet is then resus-
pended in the same volume of ice cold “Solution 2” (5%
volume/volume Glycerol, 20 mM 4-(2-hydroxyethyl)-1-pip-
erazineethanesulfonic acid (HEPES) pH=7.9, 420 mM
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Sodium Chloride, 1.5 mM Magnesium Chloride, 0.1 mM
Ethylenediaminetetraacetic acid (EDTA) pH=8.0, 0.1 mM
Dithiothreitol, 100 mcM 4-(2-Aminoethyl) benzenesulfonyl
fluoride hydrochloride (AEBSF), 80 nM Aprotinin, 2 mcM
Leupeptin, 4 mcM Bestatin, 1.5 mcM Pepstatin A, 1.4 mcM
trans-Epoxysuccinyl-L-leucylamido(4-guanidino)butane
(E-64)), until suspension appears homogeneous. Suspension
is left 30 minutes on ice; during this time, suspension is
vortexed, for 10 seconds at 2000 revolutions per minute,
every 5 minutes for a total of six times. Suspension is then
sonicated for 30 seconds under mild sonication conditions
(constant duty cycle, 15% output power), then left on ice for
30 seconds; this sonication cycle is repeated for a total of
eight times. Suspension is then centrifuged at 20.000xg for 30
minutes in a controlled temperature centrifuge, at 4° C. The
resulting supernatant corresponds to nuclear extracts, while
pellet corresponds to membranes and insoluble matter. The
supernatant is saved, then centrifuged at 20.000xg for 10
minutes in a controlled temperature centrifuge, at 4° C.
Finally, the supernatant is saved and stored at -80° C. or
below.

Immobilization of the Nuclear Extract into ELISA
Plate

[0054] Polystyrene, “high binding” multiwell plate is
washed once with PBS, for 5 minutes onto a vibrating orbital
platform shaker at 300 revolutions per minute at room tem-
perature (20° C.-25° C.). Plate is coated with a total of 2
micrograms extracts per well, dissolved in PBS in a final
volume of 50 microliters per well; plate is left 60 minutes onto
a vibrating orbital platform shaker at 150 revolutions per
minute in order to allow binding of extracts to wells. Plate is
then washed once with PBS, for 5 minutes onto a vibrating
orbital platform shaker at 300 revolutions per minute at room
temperature, then incubated with 300 microliters per well of
a 1% Bovine Serum Albumin solution in PBS, for 60 minutes
onto a vibrating orbital platform shaker at 150 revolutions per
minute in order to saturate reactive sites. Plate is finally
washed once with PBS, for 5 minutes onto a vibrating orbital
platform shaker at 300 revolutions per minute at room tem-
perature.

Immunoassay

[0055] Sera from blood donors are diluted in 1% Bovine
Serum Albumin solution in PBS, and incubated for 60 min-
utes onto a vibrating orbital platform shaker at 150 revolu-
tions per minute. Then, plate is washed three times with 200
microlitres of a 0.05% Polyoxyethylene (20) sorbitan mono-
laurate (Tween 20) solution in PBS per well, for 5 minutes
onto a vibrating orbital platform shaker at 300 revolutions per
minute at room temperature per wash. Then, plate is incu-
bated with 200 microliters of a 4 mg/ml peroxidase-conju-
gated anti-human immunoglobulin G solution, dissolved in
1% Bovine Serum Albumin solution in PBS per well, for 60
minutes onto a vibrating orbital platform shaker at 150 revo-
Iutions per minute. Subsequently, plate is washed three times
with 200 microlitres of a 0.05% Polyoxyethylene (20) sorbi-
tan monolaurate (Tween 20) solution in PBS per well, for 5
minutes onto a vibrating orbital platform shaker at 300 revo-
Iutions per minute at room temperature per wash. Plate is then
incubated with 100 microliters 3,3',5,5'-Tetramethylbenzi-
dine (TMB) per well, for 5 minutes onto a vibrating orbital
platform shaker at 150 revolutions per minute at room tem-
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perature. Finally, 100 microliters of a 500 mM Sulphuric Acid
solution are dispensed into each well, in order to block the
color development. Absorbance at 450 nanometers is mea-
sured for each well.

Results

[0056] The method provides qualitative results in terms of
distinguishing healthy individuals and SSc/SLE subjects; itis
quantitative in terms of overall reactivity, that is, amount of
(auto)antibodies bound to immobilized phase, but not in
terms of amount of serum (auto)antibodies.

[0057] This method overcomes the inter-assay variations
by testing the Reference healthy mixture in each experiment.
[0058] The numeric result obtained indicates the “mean
fold reactivity” of a subject’s serum with respect to the Ref-
erence serum, which equals to 1. It is calculated by:

[0059] dividing each 1:100, 1:250, 1:500 diluted sample
absorbance value by 1:100, 1:250, 1:500 diluted Refer-
ence absorbance value, respectively. This gives three
“fold reactivity” values. Note that Reference would
result equal to 1.

[0060] calculating mean of the three values obtained.
This indicates “mean fold reactivity”.

[0061] Intra-assay variations have been demonstrated to be
not significant.
[0062] Thenumeric results ofastudy involving 121 healthy

individuals, 135 SSc patients and 60 SLE patients indicated
that this method was capable to significantly distinguish the
two patients populations with respect to the healthy individu-
als one (FIG. 1).

[0063] A total number of 135 serum samples from clini-
cally characterized scleroderma patients (early SSc, limited
cutaneous SSc, diftuse SSc, CREST), 60 serum samples from
clinically characterized systemic lupus erithematosus
patients and 121 serum samples from healthy donors were
tested for fold-reactivity with respect to a Reference healthy
mixture.

[0064] Sensibility and specificity for positivity to this test
have been calculated via ROC analysis at the cut-off value of
1.35 fold with respect to the Reference (Table 2).

TABLE 2

Sensitivity and specificity values for positivity
of SSc¢ and SLE patients to this test.

Sensitivity Specificity
SSc 63.7% 90.4%
SLE 68.4% 90.4%

[0065] Following ROC statistical analysis, a “mean fold
reactivity” value of 1.35 should be considered the cut-oft for
positivity to this test. However, results ranging from 1.28 to
1.42 (a 5% deviation from 1.35) are to be considered as
“border-line” and, in those cases, it is suggested to repeat the
test and/or to perform other tests in order to assess presence of
serum autoantibodies.

[0066] This method is also capable of identify, within SSc
patients (limited cutaneous and diffuse forms), subjects
showing vascular ulcerations also at early stages; moreover,
positivity to this test correlates with presence of Raynaud’s
phenomenon in SLE subjects (Table 3). A total number of 81
serum samples from scleroderma patients (limited cutaneous
and diffuse forms) clinically characterized for vascular ulcer-
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ations presence and 50 SLE patients clinically characterized
for Raynaud phenomenon presence were tested for fold-re-
activity with respect to a Reference healthy mixture.

TABLE 3

Percentage of occurrence in 57 limited cutaneous scleroderma
(1cSSc) patients, 24 diffuse scleroderma (dSSc) patients and
50 Systemic Lupus Erythematosus (SLE) patients of positivity
or negativity to this test (Test+ or Test— respectively)
with respect to presence or absence of vascular ulcerations
phenomena (Ule+ or Ule- respectively) in SSc, and
with respect to presence or absence of Raynaud’s
phenomenon (Ray+ or Ray- respectively) in SLE.

1cSSc (n=57) dSSc (n=24)

Test— Test+ Test— Test+

Ule- 19.3% 26.3% 16.7% 8.3%

Ule+ 12.3% 42.1% 20.8% 54.2%

SLE (n = 50)
Test— Test+
Ray- 30.0% 36.0%
Ray+ 8.0% 26.0%
[0067] Sensibility and specificity for correlation of positiv-

ity to this test with presence of vascular complications (ulcer-
ations) in SSc, and presence of Raynaud’s phenomenon in
SLE, have been calculated (Table 4).

TABLE 4

Sensitivity and specificity values for prediction of vascular
complications in SSc and SLE patients with this test.

Sensitivity Specificity
1cSSc 77.4% 42.3%
dSSe 72.2% 66.6%
SLE 76.4% 45.4%

[0068] The specificity of the identification of vascular com-
plications phenomena of autoimmune origin is also verified
by the testing a total of n=36 subjects affected by cryoglobu-
linemia with vascular ulcerations to the upper and lower
limbs (n=13) and idiopathic venous thromboembolism with
the presence of anti-endothelium antibodies (n=23). Overall,
88.9% of these subjects results negative to the SAAT test.
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1. An in vitro method for the diagnosis of Systemic Scle-
rosis (SSc) and/or Systemic Lupus Erythematosus (SLE)ina
subject comprising:

reacting a test biological fluid sample taken from said

subject with a mammalian cell nuclear extract reagent
previously immobilized onto a solid support, under con-
ditions allowing an antigen-antibody binding;
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reacting a reference sample with a further mammalian cell
extract reagent previously immobilized onto a solid sup-
port, under condition allowing an antigen-antibody
binding;

washing;

adding detecting means able to detect the antigen-antibody
binding, if occurred, and generating detecting values;

comparing detecting values of the test biological fluid
sample with detecting values of the reference serum
sample to obtain a mean fold reactivity value; and

checking if the mean fold reactivity value is higher or lower
than a predefined cut-off value.

2. The method according to claim 1 wherein the test bio-
logical fluid sample is blood, plasma serum, optionally
stored, frozen or lyophilized.

3. The method according to claim 1 wherein the mamma-
lian cell nuclear extract reagent is obtained by cells comprised
in the group of: cell line CHO, cell line HeLa, cell line 293 and
cell line MRC-5.

4. The method according to claim 1 wherein the cell
nuclear extract reagent is obtained by:

a) harvesting mammalian cells,

b) suspending harvested mammalian cells in a solution
able to lyse cells maintaining intact nuclei, to get a
mammalian cell lysate with intact nuclei;

c) pelleting the mammalian cell lysate and washing pel-
leted intact nuclei,

d) lysing nuclei in a proper solution to get a mammalian
nuclear lysate, and

e) sonicating and centrifuging the nuclear lysate, discard-
ing insoluble matter.

5. The method according to claim 4 wherein the solution in
b) is a buffered, low salt hypotonic solution, completed with
a protease inhibitors mix.

6. The method according to claim 4 wherein the solution in
d) is a buffered, high salt hypertonic solution, completed with
a protease inhibitors mix.

7. The method according to claim 1 wherein detecting
means are peroxidase conjugated secondary antibodies.

8. The method according to claim 7 wherein the peroxidase
conjugated secondary antibodies are peroxidase-conjugated
anti-human IgGs.

9. The method according to claim 1 wherein the cut-off
value is approximately 1.35 fold with respect to reference.

10. The method according to claim 1 for identifying the
presence of vascular ulceration in SSc and Raynaud’s phe-
nomenon in SLE.

11. The method according to claim 1 wherein the SSc
belongs to the group of: early SSc, limited cutaneous SSc,
diffuse SSc, or CREST.

12. A kit for the diagnosis of Systemic Sclerosis (SSc)
and/or Systemic Lupus Erythematosus (SLE) according to
the method of claim 1.
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