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Abstract

Objective—Autoantibodies against melanoma differentiation-associated protein 5 (MDADS) have
been described in several Asian dermatomyositis (DM) cohorts, often associated with amyopathic

DM and rapidly progressive interstitial lung disease (ILD). A recent study of a DM cohort seen at

a US dermatology clinic reports that MDAS autoantibodies are associated with a unique cutaneous
phenotype. Given the widening spectrum of clinical findings, we evaluated the clinical features of
anti-MDADb-positive patients seen at a US myositis referral center.

Methods—160 DM patients were screened for MDADS autoantibodies by immunoprecipitation
and antibody titers were analyzed in longitudinal serum samples. Anti-MDAJS positive patients
were evaluated for the presence of additional myositis autoantibodies. Patient clinical
characteristics were compared by retrospective chart review.

Results—MDADS5 was targeted in 11/160 (6.9%) patients with DM. Of these, nine presented with
a symmetric polyarthropathy, six demonstrated overt clinical myopathy and eight had ILD. Eight
anti-MDADb5-positive patients exhibited the clinical attributes of the antisynthetase syndrome in the
absence of Jo-1 or other anti-synthetase autoantibodies. MDADS autoantibody titers did not
correlate with clinical course.

Conclusions—MDAS5 autoantibodies are found in DM patients presenting with a symmetric
polyarthritis, clinically similar to rheumatoid arthritis. These patients often have features of the
antisynthetase syndrome, but in the absence of antisynthetase autoantibodies. Most anti-MDA5
positive patients had overt clinical myopathy and ILD. The latter, while occasionally severe,
typically resolved with immunosuppressive therapy. In this cohort, the MDAS phenotype is
frequently a clinical mimic of the antisynthetase syndrome and is not associated with rapidly
progressive ILD.

DM is a systemic autoimmune disease that affects muscle, lungs and skin to varying extents
in different patients. Like many other systemic autoimmune diseases, DM patients
frequently have specific autoantibodies which are strongly associated with distinct clinical
phenotypes, making autoantibodies useful for disease diagnosis and prognosis (1). For
example, autoantibodies which recognize Mi-2 are associated with a more severe cutaneous
form of DM which responds favorably to therapy (2-4), while antibodies against the
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aminoacyl tRNA synthetases are associated with a clinical phenotype termed the
“antisynthetase syndrome”, consisting of myopathy, fever, ILD, Raynaud’s phenomenon,
non-erosive arthritis and mechanics hands (4-6).

Autoantibodies against the interferon (IFN)-inducible antigen MDADS, have recently been
described in 10-20% of Japanese DM patients. Anti-MDADS antibody-positive patients had
predominantly amyopathic DM and a high risk for ILD, including rapidly progressive ILD
which was frequently fatal (7-11) (reviewed in (12)). To date, only one US cohort of DM
patients has been systematically evaluated with regard to prevalence of MDA5S
autoantibodies and the associated clinical attributes (13). These patients were drawn from an
academic dermatology practice, and similar to the Japanese experience, 13% of DM patients
had MDAGS autoantibodies. Consistent with previous reports, these patients were more likely
to be amyopathic and have ILD. In addition, they demonstrated a characteristic cutaneous
phenotype consisting of skin ulceration, tender palmar papules, or both.

We sought to determine the prevalence of MDADS autoantibodies in a cohort of 160 DM
patients evaluated at a tertiary referral US myositis specialty center, and to define the
clinical features of these patients. In this cohort, anti-MDAJ5 antibody positive patients often
demonstrated hallmark features of the antisynthetase syndrome in the absence of tRNA
synthetase autoantibodies. ILD was less severe than previously reported (7-11), and was
absent completely in some patients over years of follow-up. Thus, anti-MDA5-associated
myositis should be strongly considered when a patient with features of the antisynthetase
syndrome is negative for anti-synthetase antibodies.

MATERIALS AND METHODS

Patients and sera

160 consecutive patients with a Bohan and Peter diagnosis of definite or probable DM (14,
15) or a diagnosis of amyopathic or hypomyopathic DM by Sontheimer’s criteria (16) were
evaluated. Patients underwent routine clinical care at the Johns Hopkins Myositis Center
between 2006 and 2012, and provided serum samples for research, which were stored at
—80°C. Normal sera from 32 donors were also used for this study. Informed consent was
obtained from all subjects, and all samples were obtained under the auspices of Johns
Hopkins Medicine Institutional Review Board-approved protocols. Clinical information was
retrospectively retrieved from all patients by medical record review.

Assessment of muscle disease

Muscle disease was evaluated clinically by strength assessment using the Medical Research
Council 5-point scale in addition to electrophysiologic testing, radiographic assessment by
muscle MRI, and laboratory testing for serum muscle enzymes, and when deemed clinically
appropriate, by muscle biopsy. All patients with longitudinal follow-up were subsequently
re-assessed by the same physician.

Assessment of interstitial lung disease

Patients with MDADS autoantibodies were evaluated for the presence of radiographic findings
consistent with ILD including radiologist documented ground glass opacities, reticulation or
honeycombing (17). Pulmonary function testing (PFT), when available, was reviewed for
the presence of restriction (FVC<80% predicted in the absence of obstruction) and
decreased DLCO (<80% predicted). Patients were considered to have ILD if defining
features on CT were present.
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Immunoprecipitation using 3°S-methionine labeled proteins generated by in vitro
transcription and translation (IVTT)

cDNAs encoding full length human MDADS, Mi2, NXP2 and Ro60 were used to
generate 35S-methionine-labeled proteins by IVTT, per the manufacturer’s protocol
(Promega). Immunoprecipitations using these products were performed as described (13)
and the immunoprecipitates were electrophoresed on 10% SDS-polyacrylamide gels and
visualized by fluorography. For densitometry, X-ray films were scanned using an AGFA
Arucs Il scanner and densities were quantified using BioRad Quantity One software.

Immunoprecipitation from radiolabeled HeLa cell extracts

ELISA

HeLa cells were cultured using standard protocols. In some cases, cells were treated with
purified leukocyte IFNa(Sigma) [1000U/ml] for 22 hours before beginning the
radiolabeling protocol. HeLa cells were radiolabeled for 2 hr with 35S-methionine/cysteine;
where appropriate, IFNa was also added to the radiolabeling incubations (bringing the total
treatment time with IFNa to 24 hours). Cells were lysed in RIPA buffer (50 mM Tris pH7.4,
150 mM NaCl, 5 mM EDTA, 0.5% Nonidet P40, 0.5% sodium deoxycholate, 0.1% SDS),
and precleared with immobilized Protein A agarose (Thermo Scientific).
Immunoprecipitations were performed by adding 1 pl of patient serum to the lysate (1 hr at
4°C), followed by Protein A agarose (20 mins, 4°C), electrophoresis on 10% SDS-
polyacrylamide gels and visualization of radiolabeled immunoprecipitates by fluorography.
An important difference between immunoprecipitations performed using IVTT proteins and
radiolabeled cell lysates is that the latter detects all antibody specificities present in the
patient serum (e.g. anti-synthetases, MDAS, Ro52 etc), whereas the former reads out
antibodies only against the single input protein.

Ro52 and Jo-1 antibodies were assessed by ELISA, using commercially available kits
(INOVA Diagnostics), according to the manufacturer’s protocol.

Statistical analysis

RESULTS

X2 (and, where appropriate, Fisher’s exact test) and independent 2-sample t-tests were used
for comparisons of frequencies. p-values of < 0.05 were considered statistically significant.
Each clinical feature was tested separately with the statistical methods mentioned such that
the correction for multiple comparisons was not performed. Comparison of MDA5-positive
cohorts was performed using a one-sample test of proportion.

Determination of MDAS autoantibody prevalence and association with known myositis
autoantigens

In this cohort, patients were referred with a confirmed or suspected diagnosis of myositis
and presented with muscle weakness, rash, and/or ILD. The demographics of the 160 DM
patients, at the time of presentation, are shown in Table 1. To determine MDAS5
autoantibody prevalence we performed immunoprecipitation (IP) of IVTT-generated
proteins using patient sera. IP of IVTT radiolabeled proteins is a sensitive method to
determine the presence of defined autoantibodies (13, 18-20) since autoantibody detection
by immunoblotting typically underestimates actual antibody frequency (21). MDA5
antibodies were detected in 11/160 (6.9%) patients with DM and 0/32 control sera (Fig. 1A;
all anti-MDAJ5 antibody positive sera are shown (DM 1-11), and 2 representative anti-
MDADS antibody negative sera (DM 12 & 13) and 2 controls). Of note, these antibodies were
high titer in 9/11 sera, whereas the levels in the remaining two (DM4 and DM8) were low.
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Longer autoradiographic exposures (not shown) demonstrated clearly that the levels of
IVTT 35S-MDAS5 immunoprecipitated by these two sera were above the background
obtained using control sera or anti-MDAJ5 antibody negative sera.

To define whether MDADS autoantibodies occur in association with other prominent myositis
autoantibodies, we screened anti-MDADS antibody positive patient sera for antibodies against
Jo-1 and Ro52 by ELISA, and Mi-2, NXP2 and Ro60 by IP of appropriate IVTT products.
Jo-1 antibodies, which are strongly associated with the anti-synthetase syndrome, were not
detected in any of the MDADJS autoantibody-positive patients, whereas Ro52 antibodies were
detected in 3 of 11 (27.3%) patients. Antibodies against Mi-2, which is found in 10-20% of
DM patients (4, 6), were absent in all anti-MDAJS antibody positive patients, as were Ro60
antibodies. Low titers of anti-NXP2 antibodies (22) were detected in one patient.

As an alternate method to assess whether other antibody specificities are detected in the sera
of anti-MDADS antibody positive patients, we immunoprecipitated lysates of radiolabeled
HelLa cells (Fig 1B, lanes denoted “~"). This assay is a useful for identifying antibody
specificities (23) (e.g. anti-tRNA synthetases) present in patient sera. Interestingly, the
majority of MDADS antibody positive sera were monospecific, with only one patient (DM 10)
demonstrating another antibody specificity (~82 kDa) that was detected in untreated HelLa
lysates. Given the association of anti-synthetase antibodies with ILD (4-6), we tested
whether this antigen was an aminoacyl tRNA synthetase by immunoprecipitating lysates of
radiolabeled HeLa cells with reference sera from patients with confirmed tRNA synthetase
autoantibodies and comparing the migration patterns of DM10 and these standards. The
unidentified 82 kDa antigen did not co-migrate with the aminoacyl tRNA synthetases (not
shown).

Since MDADS is an IFN-inducible protein which senses dsRNA in the cytoplasm of cells (24,
25), we investigated whether antibodies against other IFN-inducible proteins were found in
the anti-MDAJ5 antibody positive sera. Sera from anti-MDAJ5 antibody-positive patients
were screened by IP of lysates from IFNa-treated, radiolabeled HeLa cells and the profiles
were compared to those obtained in the absence of IFNa treatment. MDAS autoantibodies
were not detected in the absence of IFNa treatment (Fig. 1B, lanes denoted “-") but were
readily detected in lysates of IFNa treated cells (Fig. 1B, lanes denoted “+”). Similar to
MDADS, Ro52 antibodies were undetectable in the absence of IFNa treatment, but were
detected when patient sera were screened against lysates of IFNa-treated cells (Fig. 1B). No
additional IFN-induced specificities were seen in the MDAS antibody-positive patients.
Immunoblots performed on unlabeled lysates incubated in the absence or presence of IFNa
using a rabbit polyclonal anti-MDAJ5 antibody confirmed robust biochemical levels of
MDADS only in the latter lysates (not shown). This likely explains our inability to readily
detect these antibodies using untreated radiolabeled HeL a lysates as source material for the
immunoprecipitations. Thus, MDAS autoantibodies are found in the absence of antibodies
against aminoacyl tRNA synthetases, but can occur in association with Ro52 autoantibodies.

Clinical characteristics of MDA5 autoantibody-positive patients

The first symptom in the majority of anti-MDADS5 antibody positive patients was the
appearance of the characteristic DM rash (14, 15). Palmar papules and/or a livedoid
appearance were noted in 2 of the anti-MDADS antibody positive patients (this data was
unavailable in 1 patient), and ulcerations (mouth, nails, fingers, knuckles, thigh and/or
buttocks) were present in 9 (Table 2). Interestingly, 8 anti-MDADS antibody positive patients
had a phenotype similar to that of the antisynthetase syndrome with three or more clinical
features of this syndrome (Table 2). 3 patients had all 6 clinical features of this syndrome.
Calcinosis was present in 3 patients, with one having calcinosis universalis in the absence of
other features of myositis with the exception of having a heliotrope rash (Table 2). Two
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patients presented with elevated liver function tests out of proportion to muscle enzyme
elevation in the absence of use of hepatotoxic therapy; however, liver biopsy, when
performed, revealed no specific abnormalities, and frequently LFT elevations normalized
over time.

We compared the demographics and clinical features of the eleven anti-MDADS antibody
positive patients and 149 anti-MDADS antibody-negative patients (Table 3). There were no
statistically significant differences in gender, race, age at diagnosis, or disease duration.
While some clinical features (e.g. Gottron’s sign, Raynaud’s phenomenon) did not differ,
there were several significant clinical differences between these groups. Anti-MDAS5
antibody positive patients exhibited an increased prevalence of mechanics hands (81.8% vs.
19.0%, p<0.001), inflammatory arthritis (81.8% vs. 26.7%, p<0.001), and fevers (45.5% vs.
16.4%, p=0.030). The arthritis observed in the anti-MDAJ positive patients was frequently
symmetric, present in the small joints of the hands and associated with morning stiffness,
clinically similar to rheumatoid arthritis. These patients had undergone laboratory testing for
rheumatoid factor and anti-CCP antibodies due to suspicion of rheumatoid arthritis. Of
these, one patient had an elevated rheumatoid factor and one had anti-CCP antibodies. Only
one of these patients fulfilled the 2010 ACR diagnostic criteria for RA. A small erosion on
the radial site of the 2nd metacarpal head was seen in one patient (DM10) but only by hand
MRI. Conventional X-rays did not demonstrate erosive disease in any of the patients with
arthritis.

ILD was enriched in anti-MDAD5 antibody positive patients (72.7% vs. 11.4%, p<0.001),
with 8 of 11 patients having evidence of ILD by radiographic criteria (Tables 2 & 3). Of the
8 patients with radiographic evidence of lung involvement on chest CT scan, 6 had reticular
changes, 1 had ground glass opacities only and 1 had atelectasis. The initial pulmonary
function testing (PFT) of the cohort of anti-MDAJ5 patients is shown in Figure 2A. The
median value for FVC was 89.7% predicted; TLC was 87.7% predicted and DLCo was
70.7% predicted. Serial PFTs were available on 6 patients. Of those with ILD, the majority
stabilized or improved with regard to their lung disease once treated with
immunosuppressive medications (Figure 2B-E). Only two patients to date have
demonstrated progressive ILD on immunosuppressive therapy. Both of these patients were
found to have Ro52 autoantibodies. Figure 2F shows a patient representative of this
declining course. One additional anti-MDAJ5 antibody positive patient had Ro52
autoantibodies, but did not have evidence of ILD.

Anti-MDADS antibody positive patients demonstrated less weakness (54.5% vs. 93.2%,
p<0.001) than the rest of the cohort, however these patients demonstrated overt clinical
myopathy. Muscle enzymes were elevated in 7 of 11 patients, with 3 of these patients
exhibiting an isolated elevated aldolase with a normal CK (Table 2). Of those with elevated
muscle enzymes, 6 were clinically weak. Five patients with elevated muscle enzymes had a
STIR sequence bilateral thigh muscle MRI performed, and one had a deltoid MRI. Four
MRIs demonstrated muscle edema while two were normal but they were performed over 2
years after the initial disease presentation. EMG studies were performed on 9 of 11 patients;
4 patients had an irritable myopathy, 3 had a non-irritable myopathy, and 2, who were
characterized as amyopathic, showed no evidence of myopathy by EMG testing.

Correlation between MDAS autoantibody titers and disease activity

Longitudinal serum samples were available from 6 of the 11 anti-MDAJ5 antibody positive
patients. These ranged from 2 to 5 samples, over a follow-up period of 1 to 5 years. To
determine whether MDADS autoantibody levels fluctuated and if they correlated with disease
activity, the samples were assayed by IP of 3°S-methionine-labeled MDAS5 generated by
IVTT. All IPs using sera from the same patient were electrophoresed on one gel for the
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purposes of comparison. The images were scanned and density values were calculated for
each time point and plotted on an arbitrary scale of anti-MDAJ5 units (Figure 3). In general,
patients with low titer MDADS autoantibodies had less severe disease. For each patient tested,
MDAS autoantibody titers did not vary much over the entire course of follow-up. In
contrast, disease course, as determined by a composite score of rash, muscle weakness, ILD,
number of immunosuppressive medications, and prednisone dose, generally improved over
time. While all patients received immunosuppressive therapy, the treatments varied, with
azathioprine and mycophenolate being most common (Table 2). Nine of the 11 patients had
clear clinical resolution of their symptoms (rash, myositis, and/or lung disease) enabling a
decrease in dose or cessation of prednisone, although length of therapy was variable. All
eleven patients were able to reduce their steroid dose by 50% or greater by the time of their
last visit with 4 patients taking no prednisone at all. Three of those four were also taking no
other immunosuppressive medications at the time of their last visit.

DISCUSSION

Phenotype is closely linked with autoantibody status among patients with the idiopathic
inflammatory myopathies, including DM (1). It is therefore important that as new DM-
specific antibodies are described, the associated phenotype(s) need to be carefully defined.
Reports of MDADS autoantibodies, found in 10-20% of Japanese DM patients, have defined
an association with clinically amyopathic disease and a high incidence of ILD; the latter was
often rapidly progressive and fatal (7—11). Additional reports have confirmed the association
with rapidly progressive ILD, but have shown that these antibodies occur in patients with
myopathic disease (26). More recently, MDAS autoantibodies were identified in 13% of
patients in a DM cohort seen at the Stanford University Dermatology clinic (13). The
association with an increased prevalence of ILD and amyopathic disease was confirmed in
this US cohort. Prominent skin manifestations, including ulceration and tender palmar
papules, were also noted in these patients (11, 13).

Our study of predominantly Caucasian (8/11, 72.7%) anti-MDAJ5 antibody positive DM
patients from a US Myositis tertiary referral Center contrasts in some regards with
previously reported anti-MDAJS phenotypes ascertained in Asian cohorts, but is similar in
many aspects to the report from a dermatology cohort in the United States (7, 10, 13). The
frequency of MDADS autoantibodies in our cohort was lower (6.9%, compared to 13% (13), p
= 0.212); this difference is noteworthy because it exists even when identical methodologies
were used for assaying anti-MDADS antibodies. Compared to the Japanese cohorts our
patients more often had clinical myopathy (6/11, 54.5%) which required a potent
combination immunosuppressive treatment regimen (Table 2). Additionally, ILD was
generally mild in our cohort of anti-MDADS antibody positive patients, and even those with a
relatively fulminant clinical course of ILD were often able to attain sustained clinical
remission.. Various factors may contribute to these discrepancies, including ethnic
differences and subspecialty referral bias. It is conceivable, for example, that amyopathic
DM patients are more likely to be evaluated by a dermatologist, given the prominent
cutaneous features of the disease, and not referred on for further evaluation at a
rheumatology specialty center. Conversely, DM patients presenting with prominent arthritis
will likely be evaluated by a rheumatologist rather than a dermatologist, accounting for the
potential differences in the clinical spectrum. Additionally, a treatment bias may exist,
owing to earlier immunomodulatory therapies (e.g. methotrexate, mycophenolate, or
rituximab) in patients with symptomatic polyarthritis and/or myositis, leading to a better
prognosis of concomitant ILD.

In our experience, there is a broad spectrum of clinical disease associated with MDA5
antibodies. Many patients were initially labeled as a rheumatologic “overlap” phenotype
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owing to their impressive synovitis in combination with Raynaud’s phenomenon and
myositis. Several were incorrectly diagnosed with rheumatoid arthritis upon presentation of
their disease when arthritis was a prominent component. Our patients expressed many of the
defining features of the antisynthetase syndrome including arthritis, fevers, Raynaud’s
phenomenon, mechanics hands, and ILD in the absence of antibodies against amino-acyl
tRNA synthetases. These patients may be clinically indistinguishable from patients with the
antisynthetase syndrome. There is even heterogeneity of clinical features and outcomes
among antisynthetase patients with anti-Jo-1 patients reported to have more severe myositis,
joint impairment and increased risk of cancer, while anti-PL7/PL12 antibody positive
patients had earlier and more severe ILD, and gastrointestinal complications (27). It is
unclear why autoantibodies directed against distinct cellular proteins (e.g. tRNA synthetases
and MDAJS) can manifest in similar phenotypes. Perhaps the antibodies readout pathways
which drive pathogenesis (for example, MDAS and Ro52 are both IFN-induced proteins).
Defining the expression of tRNA synthetases and MDAD5 in lung tissue from patients with
ILD may provide important clues into the relationship between these seemingly unrelated
pathways, and are a priority for future studies.

Interestingly, 27% of the anti-MDADS antibody positive patients in our cohort also had Ro52
autoantibodies; a similar percentage was reported in the Fiorentino study (of note, Jo-1
antibodies were not found in any of the anti-MDAJ antibody positive sera in the Fiorentino
study, consistent with our current findings). Both Ro52 and MDADS are cytoplasmic proteins
which are highly induced by IFN. MDAG5 is a member of the RIG-I-like receptor (RLR)
family of proteins which sense viral dSRNA structures in the cytoplasm of cells and induce
the production of type I IFNs through activation of IRF3 (24). Recent studies have shown
that RLR family members RIG-I1 and MDAJ5 can also be activated by ubiquitin-induced
oligomerization to produce type I IFN (28). For RIG-I, this process is mediated via the
ubiquitin E3 ligase TRIM25 (29). Ro52 (TRIM21) is a member of the TRIM family of
proteins, and has documented ubiquitin E3 ligase activity (30). Ro52 has been shown to
regulate IFN-signaling through interactions with IRF3 (31). Perhaps interactions between
Ro52 and MDAS induce the formation of novel complexes which are particularly
immunogenic (32), possibly explaining the co-existence of these antibodies in a subset of
DM patients.

The prognosis and associated clinical features for patients with anti-MDADS5 antibodies has
been variable in the medical literature — ranging from those developing rapidly progressive
ILD associated with a high mortality to those with more cutaneous features (ulceration, etc.)
— both with attenuated muscle disease. In our cohort, anti-MDAJS antibody positive patients
often presented with an inflammatory arthritis that was clinically similar in pattern to
rheumatoid arthritis. MDAS autoantibodies should be added to the differential diagnosis
when the antisynthetase hallmark features are present in addition to the classic DM rash —
especially when antisynthetase autoantibodies are not detected. We have found that those
patients with a relatively fulminant clinical course with regard to ILD, myositis and
cutaneous arthritis were often able to obtain sustained clinical remission, in some cases even
after discontinuation of immunosuppression. In our experience, while ILD is an associated
feature, patients may be able to have complete resolution of their pulmonary disease,
suggesting that in at least some anti-MDADS antibody positive patients, the prognosis may be
more favorable than both the antisynthetase syndrome and the previous reports of anti-
MDAS antibody positive patients.
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SIGNIFICANCE AND INNOVATIONS

¢ Individuals with MDAS autoantibodies typically present with a symmetric
inflammatory polyarthropathy, which was frequently clinically indistinguishable
from rheumatoid arthritis. A majority of MDADS antibody-positive patients had a
clinical myopathy, and ILD, when present, typically resolved with treatment.

e A majority of MDADS antibody-positive patients exhibited three or more clinical
features of the antisynthetase syndrome, with many demonstrating all six
clinical features (fever, non-erosive arthritis, myopathy, Raynaud’s
phenomenon, mechanics hands and ILD).

e Jo-1 antibodies, which are strongly associated with the antisynthetase syndrome,
were not detected in any MDAS autoantibody-positive patients. However, Ro52
antibodies, which are frequently found in anti-Jo-1 positive patients, were
detected in 3/11 (27%) of anti-MDADS autoantibody-positive patients.

* MDAS antibody titers did not vary significantly over time, nor did they track
with clinical course.

Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2014 August 01.



Hall et al.

Page 11

DM control
123 4567 89101112131 2

DM8 DMS9 DM10 DM11

IFNw - + - + - + - +
kDa
200

116
97

31

Figure 1. Detection of MDAS antibodies using two different immunoprecipitation (IP) methods
(A) IP using 3°S-methionine labeled MDAS generated by 7 vitro transcription and
translation (IVTT). Sera from 160 DM patients and 32 controls were assayed by IVTT IP.
All 11 anti-MDAJ5 antibody-positive sera (DM 1-11) are shown here, as well as 2
representative anti-MDAD5 antibody negative DM sera (DM 12 & 13), and 2 normal controls
(C1, C2). On longer autoradiographic exposures, the signals detected by DM 4 and 8 were
robust and well above negative controls (not shown). (B) Untreated (lanes denoted “~") and
IFNa-treated (lanes denoted “+) HeLa cells were radiolabeled and cell lysates were
immunoprecipitated with 4 different anti-MDAJ5 antibody-positive sera. Representative
results from DM 8, 9, 10 and 11 are shown. Open triangles denote MDADS and filled
triangles denote Ro52.
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Figure 2. Pulmonary function testing in the anti-M DA5 positive cohort

(A) Results of initial PFTs (where available) performed at or prior to the first clinic visit for
all 11 anti-MDADb5-positive patients. FVC, TLC and DLCo for each individual are shown as
% predicted. The median value for each test is shown by the thick black bar. (B—F)
Longitudinal PFTs for 5 anti-MDAS-positive patients demonstrating (B) lung function
improvement; (C, D) a stable pattern within the normal range; (E) a stable pattern in the
moderate to severely reduced range; and (F) declining lung function. The X-axis represents

months of follow-up.
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Figure 3. Longitudinal analysis of MDAS autoantibody titers

Anti-MDADS antibody-positive patients with multiple banked serum samples were screened
for MDAS autoantibodies by IVTT IP. Data were scanned and density values are presented
as arbitrary units. Antibody titers at each visit are shown. The X-axis represents the date of
sampling.
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Demographics and Clinical Characteristics of MDAGS Positive and Negative DM Patients

MDAGS5-positive (N = 11)

N (%)
Demographics
Gender
Male 3(27.3)
Female 8(72.7)
Race
Caucasian 8 (72.7)
African American 2(18.2)
Asian 0 (0)
Other 1(9.1)
Mean age at diagnosis, y 414
Median disease duration, m 24.5
Clinical Features
Gottron’s Papules/Sign 11(100)
Heliotrope rash 9(81.8)
Weakness 6 (54.5)
Fever 5(45.5)
Inflammatory Arthropathy 9(81.8)
Raynaud’s Phenomenon 5 (45.5)
Mechanic’s Hands 9(81.8)
Interstitial Lung Disease 8(72.7)
Calcinosis 3(27.3)

Table 3

MDADB5-negative (N = 149)

N (%)

39 (26.2)
110 (73.8)

124 (83.2)
17 (11.4)
6 (4.0)
2(1.3)
449
26.3

111 (75)7

71(48.0)7
138 (93.2)7
24 (16.4)¥
39 (26.7)¥
44 (30.3)8

28 (19.0)%
17 (11.4)
18 (12.1)

p-value

0.94

0.24

0.48
0.9

0.055

0.03

<0.001

0.017

<0.001

0.3

<0.001

<0.001
0.15

Clinical data was not available for every MDAS5-negative patient.

Tn =148;

in: 147;
¥n = 146;

§n =145
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Where indicated, n is less than 149.
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