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Abstract

Objectives—Autoantibodies are used clinically to phenotype and subset patients with 

autoimmune rheumatic diseases. We detected a novel 60 kDa autoantibody specificity by 

immunoblotting using a dermatomyositis patient’s serum. Our objective was to identify the 

targeted autoantigen and to evaluate disease specificity and clinical significance of this new 

autoantibody.

Methods—A new 60 kDa specificity was detected by immunoblotting HeLa cell lysates. The 

targeted autoantigen was identified as poly(U)-binding-splicing factor (PUF60) using (i) a human 

protein array and (ii) 2D gel electrophoresis and LC/MS/MS peptide sequencing. Anti-PUF60 

antibodies were assayed by ELISA using sera from patients with primary Sjögren’s syndrome (SS; 

n=84), systemic lupus erythematosus (SLE; n=71), dermatomyositis (DM; n=267), polymyositis 

(n=45), inclusion body myositis (n=45) and healthy controls (n=38).
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Results—PUF60 was identified as a new autoantigen. Anti-PUF60 antibodies were present in 

25/84 (30%) SS patients, 6/71 (8.5%) SLE patients, and 2/38 (5.0%) control subjects (SS vs. 

controls, p=0.002; SLE vs. controls, p=0.711). Anti-PUF60 antibodies were present in 48/267 

(18.0%) DM patients versus 4/45 (8.9%) and 5/45 (11.1%) patients with inclusion body myositis 

and polymyositis, respectively. The antibody was significantly associated with anti-Ro52 

antibodies, rheumatoid factor, and hyperglobulinemia in the primary SS patients. In DM patients, 

the antibody was associated with anti-transcription intermediary factor 1 gamma (TIF-1γ) 

seropositivity and Caucasian race.

Conclusions—PUF60 represents a novel autoantigen in SS and DM patients. PUF60 antibodies 

are associated with distinct clinical features and different immune responses in different diseases.
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INTRODUCTION

Autoimmune rheumatic diseases have highly variable and overlapping clinical presentations. 

Autoantibodies are useful because they can identify distinct clinical subsets with unique 

patterns of organ involvement, natural history and potentially, response to therapy[1–3]. This 

is well-illustrated in dermatomyositis (DM), a chronic inflammatory disease affecting the 

skin, muscle and lungs, where recent investigations have identified several autoantibody 

specificities, each associated with distinct clinical features[3, 4]. Targets of these DM-

specific autoantibodies include melanoma differentiation–associated protein-5 (MDA5)[5, 

6], transcription intermediary factor 1 gamma (TIF-1γ) [7, 8], sumoyl-activating enzyme 

subunit 1/2 (SAE 1)[9] and nuclear matrix protein NXP-2[10].

Sjögren’s Syndrome (SS) is a systemic autoimmune disease characterized by lymphocytic 

infiltration of salivary and lacrimal glands, diverse extraglandular manifestations affecting 

the lungs, kidneys, liver and nervous system, and circulating autoantibodies. Antibodies 

against Ro52 and La/SSB are present in 60–90% and 30–60% of SS patients[11], 

respectively and are associated with more severe glandular and extraglandular 

manifestations[12]. Other antibodies associated with specific rheumatic diseases are found 

in SS, albeit rarely; in these cases, patients may have clinical features that overlap with the 

other disease-associated antibodies[1]. Interestingly, for those antigens targeted in multiple 

autoimmune diseases, clinical associations often vary by disease[13, 14], likely reflecting 

the distinct immune response microenvironments.

Although autoantibodies have been useful in defining clinical phenotypes in rheumatic 

diseases, considerable heterogeneity exists within a given antibody subgroup. For example, 

although anti-TIF-1γ antibodies are associated with internal malignancy in DM, only a 

proportion of patients with these antibodies are diagnosed with cancer[15, 16]. It is likely 

that other factors shape the clinical disease, including genetics, environmental exposures, 

and, possibly, the emergence of additional antigen-specific immune responses[17, 18].
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In addition to their clinical utility, autoantibodies can provide important clues to disease 

pathogenesis. This is well illustrated by recent studies examining the relationship between 

systemic sclerosis and cancer. Shah et al [17] noted the close temporal relationship between 

cancer onset and systemic sclerosis in patients with antibodies against RNA polymerase III 

(POLR3A). Building on this knowledge, Joseph et al [18] subsequently showed that cancers 

are associated with systemic sclerosis because they trigger POLR3A-specific immune 

responses by harboring mutations in the POLR3A gene.

For these reasons, identification of novel, disease-specific antigens remains a high priority. 

Our objective was to characterize the target of a novel autoantibody present in both SS and 

DM and to evaluate its disease specificity and clinical significance.

METHODS

Patient cohorts

Both the Johns Hopkins University and Stanford University Institutional Review Boards 

approved the collection of clinical data, serum and other biospecimens from patients for 

these studies. All patients were >18 years old and gave informed consent. Patients with 

primary Sjögren’s syndrome (n=84) were seen in the Johns Hopkins Jerome L. Greene 

Sjögren’s Syndrome Center. SS was diagnosed with the American-European consensus 

group criteria[19]. The DM cohort consisted of 165 patients from Stanford and 102 patients 

from the Johns Hopkins Myositis Center. All patients had a diagnosis of probable or definite 

DM based on the criteria of Bohan and Peter[20], or, for clinically amyopathic patients, 

based on characteristic skin findings[21]. The inclusion body myositis (IBM) (n=45) and 

polymyositis (PM) (n=45) cohorts consisted of patients evaluated at the Johns Hopkins 

Myositis Center. Subjects were diagnosed with IBM according to Data Derived Criteria[22] 

and/or “probable” or “definite” European Neuro Musuclar Center Criteria[23]. The PM 

subjects were diagnosed with “probable” or “definite” PM based on the criteria of Bohan 

and Peter[20, 24]. Serum samples were obtained from 71 patients with SLE from the Johns 

Hopkins Lupus Cohort. Clinical diagnosis of SLE was made by a member of the 

Rheumatology Division; 94% of the patients satisfied at least 4 of the 1982 American 

College of Rheumatology revised criteria for the classification of SLE[25, 26]. Sera from 38 

healthy laboratory personnel were used as controls. These were confirmed negative for 

classic myositis autoantibodies in previous studies[15, 27–29].

Patient Tissue

Salivary gland, skin and muscle biopsies from SS and DM patients and healthy controls 

were collected for immunohistochemistry and lysate generation (detailed in online 

supplementary text).

PUF60 ELISA assay

Recombinant full-length human PUF60 (Origene, Rockville, MD) was first validated by 

immunoblotting with a polyclonal anti-PUF60 (Novus, Fig 1B). 96-well ELISA plates were 

coated overnight at 4°C with 50 ng/well of PUF60. Plates were washed and developed as 

described in online supplementary text. An arbitrary positive serum (serum #7012, 1:400 
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dilution with an OD in the linear range) was included as a reference in every ELISA; all 

absorbances were calibrated relative to this.

Protein array

The prototype serum (#1081) was profiled using a human protein array (~18,000 human 

GST-HisX6 tagged proteins). Arrays were blocked, then probed with patient serum and 

rabbit anti-GST. After incubating with appropriate secondary antibodies, arrays were imaged 

and signal intensity was calculated (detailed in online supplementary text).

Proteomic identification

HeLa lysates were run on two-dimensional gels. The protein spot of interest was plucked 

and subjected to liquid chromatography tandem mass spectrometry (LC/MS/MS) peptide 

sequencing (detailed in online supplementary text).

Statistical Analysis

Wilcoxon rank-sum test was used to compare continuous variables and two-sided Fisher 

exact test was used to compare categorical variables. P values less than 0.05 were considered 

statistically significant. Analyses were conducted using SAS (Version 9.3, SAS Institute Inc, 

Cary, NC).

Please see online supplementary text for additional cohort details, and other methods

RESULTS

Identification of PUF60 as a new autoantigen

In routine screens performed by immunoblotting HeLa lysates with DM sera (1:5,000 

dilution), we noted that serum #1081 blotted an ~60 kDa specificity (Fig 1A). Since this 

sample did not have Ro52/60 antibodies, and since this was a specificity we had noticed in 

several other DM samples routinely screened by both immunoblotting and 

immunoprecipitation, we sought to identify this new specificity. Two approaches were 

performed simultaneously, which, along with the known molecular weight, allowed us to 

identify the targeted protein. We first interrogated a human protein array and found that the 

PUF60 protein (poly(U)-binding splicing factor 60 kDa) was one of the top ranked proteins 

on the list of potential autoantigens. A healthy control serum was run in parallel and PUF60 

was not represented as an autoantigen. In a second approach, we performed a proteomic 

analysis by selecting the spot corresponding to the unidentified 60 kDa protein from a 2-

dimensional gel run of HeLa lysates. Amongst the peptides identified by mass spectrometric 

sequencing, only PUF60 was also present in the protein array dataset. We therefore 

prioritized PUF60 as the candidate autoantigen.

We confirmed that the 60 kDa protein is indeed PUF60 in several ways. Immunoblots were 

performed using recombinant human PUF60 as the source material. This was detected 

robustly by both a rabbit anti-PUF60 antibody and by serum #1081, but not by a control 

human serum (Fig 1B). We also immunoblotted a panel of cultured cell lysates with serum 

#1081 and the commercial anti-PUF60 antibody. The 60 kD bands blotted by both 
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antibodies comigrated, and the expression patterns were identical (Fig 1D). In a third 

approach, unlabeled HeLa lysates were immunoprecipitated with the prototype serum or a 

control serum, followed by detection by immunoblotting with the polyclonal anti-PUF60 

antibody. PUF60 was detected only in the immunoprecipitation performed with serum #1081 

(Fig 1C). Together, these assays confirm that the 60 kDa autoantigen detected by serum 

#1081 is PUF60.

Anti-PUF60 antibodies are commonly found in DM and SS patients

We next determined the prevalence of anti-PUF60 antibodies in patients with DM as well as 

other rheumatic diseases and healthy controls. For this, we developed and optimized an 

ELISA assay. Sera were assigned a positive antibody status if the relative absorbance value 

was >2 SD higher than the mean value in 38 healthy controls. The levels of anti-PUF60 

antibodies in the patient cohorts and control group are shown in Figure 2. The median OD 

values for both DM and SS patients (and no other disease groups) were significantly higher 

than healthy controls (p=0.0169 and <0.0001, respectively). Anti-PUF60 antibodies were 

present in 25/84 (29.8%) SS patients, 48/267 (18%) DM patients, 6/71 (8.5%) SLE patients, 

4/45 (8.9%) of IBM patients, 5/45 (11.1%) of PM patients and in 2/38 (5.3%) of controls. 

The prevalence of anti-PUF60 antibodies in SS patients was significantly greater than 

healthy controls (p=0.002). When compared to healthy controls, DM patients, but not other 

myositis patients, tended to have a higher prevalence of anti-PUF60 antibodies (p=0.059, 

0.68 and 0.45 for DM, IBM, and PM, respectively). Furthermore, there was a large number 

of higher titer (OD>0.5) anti-PUF60 antibodies in DM (23/267) compared to IBM (1/45) or 

PM (0/45) (Figure 2). Compared to DM, most of the anti-PUF-60 positive SS patients had 

relatively low titers; only 5/25 (20%) of SS patients had OD values >4 SD above the mean 

value of the controls, compared to 23/48 (48%) for DM patients (p=0.024).

Characterization of Sjögren’s syndrome patients with anti-PUF60 antibodies

We compared characteristics of SS patients with and without anti-PUF60 antibodies (Table 

1). Anti-PUF60 positive patients were significantly more likely to be of either Asian or 

African descent. In addition, patients with anti-PUF60 antibodies had a higher prevalence of 

ANA positivity (≥1:320), rheumatoid factor, hypergammaglobulinemia, and anti-thyroid 

antibodies. Anti-PUF60 antibodies were highly associated with anti-Ro52, anti-Ro60, and 

anti-SSB/La antibodies—every anti-PUF60 positive patient also had antibodies to Ro52 

(Table 1).

Characterization of DM patients with anti-PUF60 antibodies

In DM patients, PUF60 antibody status was not associated with age of disease onset, gender, 

or cancer risk (Table 2), Unlike SS patients, anti-PUF60 antibodies were absent in Asian 

patients and more common in Caucasians (p=0.0055) and were not associated with anti-

Ro52 or anti-Ro60 antibodies (Table 2; data not shown). Seventy-one percent of patients 

with anti-PUF60 antibodies also had anti-TIF-1γ antibodies (the latter is a DM-specific 

antibody associated with cancer, low ILD risk and certain cutaneous features[8, 30]). This 

frequency was significantly higher than the anti-TIF-1γ prevalence in the anti-PUF60 

negative group (p<0.0001, Table 2). Interestingly, PUF60 antibodies were rarely found in 

DM patients with other DM-associated serotypes (see online supplementary Table S1). 
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Using more detailed data available for the Stanford cohort, we found that PUF60 antibodies 

were not associated with dysphagia, Raynaud’s, arthralgia/arthritis, peak CK values, or any 

characteristic cutaneous DM manifestation (see online supplementary Table S1; not shown).

PUF60 expression in disease target tissues

We quantitated PUF60 protein expression in lysates made from frozen minor salivary 

glands, skin and muscle (target tissues affected by SS and DM) by immunoblotting, and 

visualized PUF60 in these tissues by immunohistochemical staining of paraffin sections. 

Robust PUF60 levels were detected in tissue from SS patients and controls by 

immunoblotting (Fig 3B); quantitation confirmed that levels were similar (p=0.25). 

Immunohistochemical staining was consistent with this, and showed extensive nuclear 

staining throughout both SS and control salivary glands in acinar cells, ductal cells and 

infiltrating leukocytes (Fig 3D). Similarly, PUF60 levels in affected skin of DM patients did 

not differ significantly from that of healthy controls by immunoblotting, although there was 

a trend for lower expression in DM patients (p=0.07, Fig 3A). Immunohistochemical 

staining of skin from DM patients revealed a nuclear PUF60 pattern in most keratinocytes 

and endothelial cells, and in a significant proportion of infiltrating lymphocytes and 

mononuclear cells. This pattern and intensity did not differ from that seen in skin from 

healthy controls (Fig. 3C).

Our initial data suggested that PUF60 was expressed at higher levels in myoblasts compared 

to myotubes (Fig.1D). This is consistent with our earlier observation that other myositis 

autoantigens are highly expressed in undifferentiated muscle cells relative to their 

differentiated counterparts[31]. We tested this by quantitating PUF60 expression in a tissue 

culture model of differentiation in which myoblasts differentiate into myotubes. PUF60 

expression was high in myoblasts, but decreased significantly during differentiation (Fig. 

4A). When we immunoblotted muscle biopsy lysates, we found that PUF60 expression was 

higher in DM compared to control muscle (p=0.04, Fig 4B). We therefore hypothesized that 

the higher PUF60 levels in DM muscle could be due to regenerating myofibers 

(“myoblasts”) which are present in diseased muscle and express high PUF60 levels. To test 

this, we evaluated expression of PUF60 in DM muscle by immunohistochemistry, and co-

stained with myogenin, a marker of regenerating muscle. Interestingly, PUF60 was 

expressed at low levels in myogenin negative muscle cells but at high levels in most 

myogenin-positive cells (Fig. 4C).

DISCUSSION

In these studies, we report on the discovery of a novel autoantibody specificity in DM and 

primary SS patients, and have identified the target as PUF60. We characterized the target 

using a combination of human protein array profiling and mass spectrometry, and its identity 

was confirmed using recombinant PUF60 and a polyclonal PUF60 antibody. This specificity 

is relatively common in primary SS and DM patients (29% and 18%, respectively). 

However, several SLE, PM, and IBM patients also had anti-PUF60 antibodies, whose 

significance at present is unclear—anti-PUF60 is not simply a marker of myositis, however, 

as none of the SLE or SS patients had evidence of myositis (not shown). In addition, we 

Fiorentino et al. Page 6

Ann Rheum Dis. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



wondered if high titer (e.g. OD>1) PUF60 antibodies had distinct significance (regardless of 

diagnosis), but we were unable to detect any clinical or laboratory associations in these 

patients (not shown).

PUF60 was originally characterized as a polyU-binding factor required for optimal RNA 

splicing in either polyU-adsorbed extracts or under other suboptimal conditions for in vitro 

splicing[32, 33]. PUF60 has subsequently been shown to be involved in various processes, 

including RNA splicing, transcription, and possibly modulating the location or function of 

non-coding RNA such as hYRNA[37]. This is interesting because many of the other well-

defined, prominent targets of the autoimmune response bind nucleic acid and function in 

similar pathways[38]. Additionally, PUF60 may have relevance in cancer, as multiple 

cancers harbor amplification of the PUF60 locus and express elevated levels of PUF60 

protein[39, 40].

PUF60 interacts with several proteins, many of them known autoantigens; for example, it 

interacts with Ro60 in biologic and biochemical assays[33, 35]. In its role at the splicing 

branch site, PUF60 is part of the large U2 snRNP complex, consisting of many splicing 

factors and U2RNAs, including U170K and La/SSB. Protein-protein interactions may 

explain the frequent targeting of these antigens due to epitope spreading. Interestingly, aside 

from 2 weak positives, we did not detect U170K antibodies when we tested the 32 sera with 

the highest levels of PUF60 antibodies (not shown).

In SS, there is a striking association between anti-PUF60 antibodies and antibodies against 

Ro52, Ro60 and La. By contrast, in DM PUF60 antibodies are largely found in patients with 

anti-TIF-1γ antibodies but not with other well-characterized DM-associated antibodies, 

including Ro52. Thus, anti-PUF60 immune responses are associated with specific and 

distinct autoantibodies in DM and SS. There is some precedence for this phenomenon for 

anti-Ro52 antibodies, as they are commonly associated with anti-Ro60 antibodies in SLE 

and SS but not in myositis or systemic sclerosis[42]. One explanation for our data is that 

PUF60 is found in different immunogenic complexes depending on the disease and/or tissue. 

Co-targeting of PUF60 and Ro60 (and La) could be explained by their biochemical 

association, but there is currently no evidence that TIF-1γ is a binding partner for PUF60. 

Investigating these interactions in appropriate diseased tissue may yield new and important 

insights[43]. It is noteworthy that when we immunodepleted PUF60 antibodies from sera 

that also contained antibodies against TIF-1γ, Ro52 or Ro60, the other reactivities remained 

unchanged, indicating that these associations are not due to antibody cross-reactivity (see 

online supplementary text and supplementary Figure S1).

Interestingly, antibodies to PUF60 are associated with different clinical features, depending 

on the disease. In SS, anti-PUF60 antibodies are associated with Asian and African-

American race, hypergammaglobulinemia and rheumatoid factor—some (but not all) of 

these associations may be a consequence of association with anti-Ro52, although a paucity 

of anti-PUF60 SS patients not harboring antibodies to Ro-52 precluded further analysis. In 

DM, however, anti-PUF60 antibodies are largely absent in Asians and Pacific Islanders. This 

racial association could possibly be explained by HLA polymorphisms or other genetic 

factors. This trend, as well as the apparent inverse association of anti-PUF60 antibodies with 
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ILD, may simply result from the high prevalence of anti-TIF-1γ antibodies in the anti-

PUF60 population, as these features are associated with the latter serotype. Due to 

insufficient power, we were unable to discern a particular phenotype other than that 

conferred by anti-TIF-1γ antibodies. We note that these results are preliminary and require 

confirmation in other DM cohorts. It is likely that differences in the cellular and biochemical 

context associated with the anti-PUF60 immune response explain its unique clinical and 

autoantibody associations in a given autoimmune disease. We have identified PUF60 as a 

novel, commonly targeted autoantigen in SS and DM. Understanding the basis for its 

differential serologic and phenotypic associations in these two diseases will allow greater 

understanding of mechanisms that trigger and propagate autoimmunity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Identification of a new 60 kDa autoantigen, and confirmation that it is PUF60
(A) HeLa lysates were immunoblotted with serum from a DM patient (#1081), and a control 

serum (C4). An unidentified 60 kDa band was blotted with serum #1081. (B) Recombinant 

PUF60 (30 ng/lane) was immunoblotted with the indicated antibodies and patient sera. The 

commercial anti-PUF60 antibody, as well as serum 1081 blotted PUF60, but not the control 

serum. (C) HeLa lysates were immunoprecipitated with serum 1081 or a control serum, then 

immunoblotted with an anti-PUF60 rabbit antibody. Endogenous PUF60 was 

immunoprecipitated only by serum #1081. (D) Equal protein amounts of various cell lysates 

were immunoblotted with the prototype serum (#1081) and the rabbit anti-PUF60 antibody. 

The blotted bands co-migrated, and the expression levels in the various lysates were the 

same.
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Figure 2. Antibodies against PUF60 are detected in patients with SS, but not in healthy controls
Antibodies against PUF60 were assayed by ELISA in sera from patients with 

dermatomyositis (DM, n = 267), primary Sjögren’s syndrome (SS, n = 86), SLE (n = 71), 

polymyositis (PM, n = 45), inclusion body myositis (IBM, n = 45) and healthy individuals (n 

= 38), as described in the Methods and online supplementary text. Each symbol represents 

the PUF60 antibody level in a single patient serum and the dotted line marks the cutoff for 

assignment of a positive score. Antibodies were detected in 25/82 (30%) SS patients, 48/267 

(18.0%) DM patients, 6/71 (8.5%) SLE patients, 4/45 (8.9%) IBM patients, 5/45 (11.1%) 
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PM patients, and 2/38 (5.0%) control subjects 38/133 (29%) of SS patients, and 1/47 (2.1%) 

of controls.
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Figure 3. PUF60 expression in skin and salivary gland
A & B: Immunoblots performed on lysates made from frozen tissues. Equal protein amounts 

of lysates made from skin biopsies (dermatomyositis and control subjects, panel A lanes 1–

12) and salivary glands (SS and control subjects, panel B lanes 13–23) were immunoblotted 

with a polyclonal anti-PUF60 antibody. Vinculin (skin) and -actin (salivary gland) were 

included as loading controls. C & D: Immunohistochemical PUF60 staining. Skin (Panel C, 

control and dermatomyositis) and salivary gland (Panel D, control and SS) paraffin sections 

were stained with a rabbit anti-PUF60 antibody. Representative images are shown. In Panels 

C & D, the scale bar represents 50 μM in the 2 upper images, and 20 μM in the lowest 

images. No staining was detected when controls were performed by incubating serial 

sections with rabbit IgG instead of the rabbit anti-PUF60 polyclonal antibody (data not 

shown).

Fiorentino et al. Page 14

Ann Rheum Dis. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 4. PUF60 expression is higher in cultured myoblasts, and in dermatomyositis muscle 
compared to control muscle
(A) Equal protein amounts of lysates made from myoblasts (lane 1) harvested at various 

stages of in vitro differentiation to myotubes (lanes 2–6) were immunoblotted with an anti-

PUF60 antibody. Vinculin was included as a loading control. (B) Equal protein amounts of 

muscle biopsy lysates made from dermatomyositis muscle (lanes 7–12) or control muscle 

(lanes 13–18) were immunoblotted as above. (C) Muscle paraffin sections from subjects 

with dermatomyositis were stained with a rabbit polyclonal antibody against PUF60 (green) 

and a mouse monoclonal antibody against myogenin (red). DNA was visualized by staining 

with DAPI (blue). Merged images are shown in the large panels; many of the regenerating 

muscle cells (with myogenin positive nuclei) express high PUF60 levels in the nuclei. The 

scale bar represents 20 μM. No specific staining was detected when serial muscle sections 

were stained with rabbit and mouse IgG (instead of the PUF60/myogenin antibodies above) 

and photographed using the same camera settings (data not shown). Minimal/no myogenin 

and PUF60 staining was detected when control muscle sections were similarly stained and 

photographed with the same camera settings (not shown).
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Table 1

Comparison of phenotypic features of primary SS patients with and without anti-PUF60 antibodies

Phenotypic feature PUF60 positive (n=25) PUF60 negative (n=59) P value*

Age, median (range) 55 (30–78) 57 (20–82) 0.55

Female 24/25 (96) 51/59 (86) 0.1953

Race 0.01

 Caucasian 17/25 (68) 55/59 (93)

 Asian 3/25 (12) 1/59 (2)

 African-American 4/25 (16) 2/59 (3)

Positive Schirmer (<5 mm/5 min) 12/19 (63) 37/44 (84) 0.0742

Positive lip biopsy 8/8 (100) 25/36 (69) 0.1702

WBC<4000/μl 6/25 (24) 8/58 (14) 0.2546

C3<90 mg/dl 4/25 (16) 3/56 (5) 0.1941

C4<16 mg/dl 3/24 (13) 10/56 (18) 0.7445

ANA ≥1:320 22/25 (88) 28/57 (49) 0.0011

Monoclonal protein 2/25 (8) 8/54 (15) 0.3818

Rheumatoid factor positive 23/25 (92) 10/56 (18) <.0001

IgG>1445 mg/dl 23/25 (92) 18/53 (34) <.0001

Anti-SSB/La 16/25 (64) 18/59 (31) 0.0042

Anti-Ro52 25/25 (100) 40/59 (68) 0.0005

Anti-Ro60 22/25 (88) 40/59 (68) 0.0623

Anti-Ro52 and/or Ro60 25/25 (100) 48/59 (81) 0.0289

Anti-thyroid antibodies 2/20 (10) 13/29 (45) 0.0121

*
Pearson chi-square unless cell frequency ≤5, in which case Fisher’s exact test used

Continuous variable (age) tested with Wilcoxon rank sum.
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Table 2

Phenotypic comparison of DM patients with and without anti-PUF-60 antibodies*

Phenotypic feature PUF60 positive (n=48) PUF60 negative (n=219) P valueχ

Female 39 (81) 158 (72) 0.21

Mean age at diagnosis μ 49 (14) 47 (16) 0.41

Race 0.04

 Caucasian 45 (94) 168 (77)

 Asian 0 22 (10)

 African-American 3 (6) 16 (7)

 Pacific Islander 0 10 (5)

Internal malignancy 8 (17) 30 (14) 0.65

ILD 2 (4) 36 (16) 0.036

Anti-TIFγ antibodies 34 (71) 78 (36) <0.0001

Anti-Ro52 antibodies 14 (29) 51 (23) 0.39

*
Values are the number (%) of patients, denominators vary due to missing data

μ
Value reported as mean. Student’s t-test used to calculate p-value

χ
Pearson chi-square unless cell frequency ≤5, in which case Fisher’s exact test used
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