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AUTOANTIBODIES  AGAINST A SPECIFIC NUCLEAR RNP PROTEIN IN SERA 
OF PATIENTS WITH  AUTOIMMUNE  RHEUMATIC DISEASES ASSOCIATED WITH 

MYOSITIS' 

HADAS ARAD-DANN,* DAVID A. ISENBERG,' YEHUDA SHOENFELD,* DANIEL OFFEN,s 
JOSEPH SPERLING,@ and RUTH SPERLING2* 

From the  *Department of Genetics, The Hebrew Universlty of Jerusalem.  Jerusalem, Israel; the 'Department of 
Rheumatology, University College Hospital, London, UK; the  'Research Unit of Autoimmune Diseases, Faculty of Health 

Science, Ben Gurion University.  Beer-Sheva, Israel: and the  'Department of Organic Chemistry, The Weizmann Institute of 
Science, Rehovot, Israel 

Polymyositis is  an autoimmune, inflammatory 
disease affecting human skeletal muscle. In the 
presence of concomitant vasculitis in the skin, the 
term dermatomyositis is used. In contrast, systemic 
lupus erythematosus (SLE) is a multisystem disease 
in  which  involvement of the skin, kidneys, joints, 
brain, and other organs may be found.  The clinical 
manifestations vary according to  the organbystem 
involved. It is of clinical and  therapeutic importance 
to define  which organ/system is involved during the 
course of the disease. We approached this problem 
by studying the specificity of autoantibodies that 
are generated in  patients with SLE and polymyosi- 
tis/dermatomyositis. Among such antibodies are 
those directed against nuclear components includ- 
ing a variety of ribonucleoprotein (RNP) complexes. 
We have utilized  mammalian nuclear preparations 
enriched with RNP particles as the antigentic source 
for  immunoblotting studies to identify  specific an- 
tigenic  polypeptides. 

In the study reported here, sera from  five groups 
of patients were  examined: 1) 10 patients with der- 
matomyositis/polymyositis; 2) six patients with SLE 
and myositis; 3) 12 lupus  patients with cerebral and/ 
or renal disease: 4) eight patients with SLE but no 
myositis, renal, or cerebral disease: and 5) 11 pa- 
tients with  muscle weakness or muscle disease not 
due to myositis. In the first two groups of patients 
with myositis, antibodies against a nuclear RNP 
protein of 56 KD was  identified  in 12 of 16 sera. In 
contrast,  such antibodies were found in the serum 
of only two of 20 patients with SLE but without 
muscle  involvement (groups 3 and 4), and were not 
found at all in patients with other muscle diseases. 

This study has identified a new marker, antibodies 
against a nuclear RNP protein of 56 KD for detecting 
muscle  involvement  among the autoimmune rheu- 
matic diseases. 
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The  autoimmune  rheumatic  diseases  are a closely re- 
lated group of disorders  including  systemic  lupus ery- 
thematosus myositis, Sjogren's syndrome, and 
scleroderma. Serologically, as well as clinically, they of- 
ten  show overlapping features. However, some anti- 
bodies, e.g.. anti-double-stranded DNA in SLE (1) and 
anti-Jo-1  antibodies  in polymyositis (2). do show rela- 
tively good disease specificity. In patients  with SLE, stud- 
ies of autoantibody profiles have recently helped to define 
clinical subsets with major differences in end-organ dys- 
function.  Examples  include  the  presence of anti-Ro(SSA) 
antibodies, which are associated  with congenital heart 
block in  the children of affected  mothers (3). and  the 
lupus anticoagulant which identifies a paradoxical tend- 
ency  to  thrombosis,  spontaneous  abortion, thrombocy- 
topenia, and cerebral  disease (4-61. 

Although antibodies to the cellular ribonucleoprotein 
(RNP],  Ro(SSA), and La(SSB) show much  less  disease 
specificity than anti-DNA or  anti-Jo-1  antibodies,  they 
may, as indicated by the  studies of Scott  et al. (3) and 
other  investigators (7, 8). be of value in distinguishing 
groups of patients  with  different prognoses. Although 
these antibodies were originally identified by immuno- 
fluorescent  staining patterns  and immunoprecipitation 
techniques,  they  have more recently been studied by 
immunoblotting (9- 12). 

Antibodies against highly conserved small  nuclear RNP 
complexes (snRNP) are present in the  sera of many pa- 
tients with  autoimmune  rheumatic  diseases  (1,  13,  14). 
These  antibodies  have  been extensively utilized for the 
biochemical characterization of the snRNP (9, 10, 15- 
17) and  in  the  assessment of their role in splicing of 
heteronuclear RNA (hnRNA) (1 8-20).  Sera from patients 
characterized as anti-(U1)RNP react  with snRNP contain- 
ing U1 snRNA, whereas  anti-Sm sera recognize snRNP 
containing U1,  U2, U4, U5, and U 6  snRNA (15), by virtue 
of several common antigenic polypeptide determinants. 
U1 snRNP contains,  in addition to the common polypep- 
tides, three specific proteins of 68, 33, and 22 kilodaltons 
(KD) (9, 16). The 68 KD polypeptide is recognized  by the 
majority of anti-(U1)RNP sera  in immunoblots of gel- 
fractionated  nuclear  proteins (9). 

The source of antigens for the characterization of au- 
toimmune sera used in  our  studies  was a nuclear RNP 

nucleoprotein: hnRNA, heteronuclear RNA: snRNP, small  nuclear r i b -  
Abbrevlations  used: SLE. systemic  lupus  erythematosus: RNP. r i b -  

nucleoprotein; KD. kllodalton. 
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2464 AUTOANTIBODIES TO A 56 KD PROTEIN IN PATIENTS WITH  MYOSITIS 

fraction that  had been extracted from Syrian  hamster 
cells. We have  shown previously that  such  extracts con- 
tain large RNP particles that sediment  in the 200s region 
in  sucrose  gradients (21). These  particles are composed 
of intact hnRNA. proteins, and snRNP as an integral part 
of the complex (21, 22). The composition and properties 
of the 200s particles are  consistent with the notion that 
they  represent  the  native RNP particles  on  which RNA 
processing occurs. 

In this preliminary  study, we  now report  our  observa- 
tions  demonstrating the presence of antibodies  against a 
56 KD nuclear protein in  the  sera of patients  with poly- 
myositis/dermatomyositis as well as in  patients  with SLE 
and inflammatory muscle disease.  These  observations 
may have  practical clinical implications. 

MATERIALS AND METHODS 

had  four or more of the revised criteria  for the classification of the 
Patlent  detafls. All  of the  patients  with SLE who were  studied 

disease described by the American Rheumatism Association (23). 
The  criteria used to  determine  whether  the  lupus  patients  had cere- 
bral or renal  disease were those of Morrow et  al.  (24).  The  patients 
with polymyositis and dermatomyositis each  met  the  criteria  for 
inflammatory  muscle disease described by Bohan and Peter (25). 
Some patients  also  had Sjogren’s  syndrome and  met  the  criteria 
detailed  elsewhere (26).  The clinical  details,  including therapy at the 
time of the  test bleed, and  routine serological findings in the myositis 
and SLE patients  are  shown  in  Tables I and 11. 

Characterbation of antlsera. Precipitating  antibodies against 
nuclear  and cytoplasmic constituents were detected by means of 
double  immunodiffusion in Ouchterlony plates  containing 0.8% aga- 
rose. Full details  are described  elsewhere (8). Inhibition of amino- 
acylation of histidyl tRNA was  carried  out as described by Mathews 
and Bernstein (2).  The  extract  containing histidyl tRNA synthetase 
was  the S l O O  supernatant of HeLa cells  prepared as described by 

Dlgnam et  al. (27). For inhibition experiments.  the  antisera were 
used a t  1 / I  0 dilution. 

Cells. Monolayers of SV40-transformed  Syrian  hamster cells or 
HeLa cells were  grown in Dulbecco’s modified Eagle’s medium with 
5% fetal calf serum (Biological Industries, Beit Haemek. Israel) as 
described (28). 

from Syrian  hamster cells  according to  the method of Sperling et al. 
Nuclear and cytoplasmic  fractions.  Pure nuclei  were  prepared 

(21) with minor modifications. Subconfluent  plates were washed 
with  125 mM  KCl, 30 mM Tris-HC1,  pH 7.5,  5 mM magnesium 
acetate, 1 mM 2-mercaptoethanol.  2 mM ribonucleoside vanadyl 
complex, 0.15 mM spermine.  and  0.05 mM spermidine at  4°C. The 
cells  were scraped from the  plates  and were  washed twice with  the 
same buffer. Approximately 10’ cells  were allowed to swell for 10 
min in 2.5 ml of swelling buffer  (same as wash  buffer except that 
the KC1 concentration  was 10 mM), were lysed with  20  strokes of a 
Dounce homogenizer (B pestle),  were overlayed on a n  equal volume 
of swelling buffer  containing  25% glycerol. and were  centrifuged  for 
5 min at 400 X G and 4°C. The  upper layer of the  supernatant  was 
designated the cytoplasmic fraction.  The  nuclear pellet was washed 
once with 2 ml of swelling buffer  containing  25% glycerol and  0.1 % 
Triton X-100, and once with 2 ml of swelling  buffer. 

pended in 1 ml of a buffer  containing 10 mM Tris-HCl. pH 8. 100 
Nuclear RNP extract.  The  nuclear pellet from 10’ cells was sus- 

mM  NaCl. 2 mM  MgC12. 1 mM 2-mercaptoethanol, 0.15 mM sperm- 
ine. 0.05 mM spermidine, 2 mM ribonucleoside vanadyl complex, 
and 200 U of placental RNase inhibitor (Amersham.  Bucks, UK) and 
was sonicated for 20 sec  at  the maximum power of a Kontes mlcro- 
ultrasonic cell disrupter. Yeast tRNA was added to 2 mg/ml. and  the 
mixture  was centrifuged for 3 rnin at 12,000 X G (Eppendorf mlcro- 
centrifuge). The pellet was discarded and  the  supernatant.  hereafter 
designated nuclear  extract,  was used as the  antigenic  substrate.  The 
nuclear  extract  was stored  frozen at  - 2 O T  in  the  presence of 0.01 

MO) . 
mM phenylmethylsulfonyl  fluoride (Sigma Chemical Co., St. Louis, 

Nuclear RNP. Purification of large nuclear particles was done by 
fractionation  on a 15%  to  45%  sucrose  gradient  in  10 mM  Tris-HC1. 
pH 7.5, 100 mM  NaC1.2  mM  MgC12, and 2 mM ribonucleoside vanadyl 
complex. Centrifugations  were carried  out in a Beckman SW41 rotor 
for 90 min at  40,000  rpm  and  4%  Fractions corresponding to  the 

TABLE I 
Patlents wtth myosttls wtthlwlthout SLE 

Patient 
(Stater sex tatlond Diagnosis  Treatmentb ANAc Immunopreclpl- Jo-lc Immunoblottlng‘ 

68KD 5 6 K D  

F 
M 
F 

F 
F 

F 
F 
F 
F 
F 

F 

F 

F 

F 
F 

F 

Polymyositis/ 
Dermatomyositis 

Polymyositis 
Dermatomyositis 
Polymyositis 

Polymyositis 
Polymyositis 
Polymyositis 
Dermatomyositis 
Polymyositis 
Polymyositis 

SLE and Myositis 

SLE/polymyositis/ 

SLE/polymyositis/ 

SLE/polymyositls 
SLE/polymyositis 
SLE/polymyositls/ 

SLE/polymyositis/ 

Polymyositis 

Sjogren’s  syndrome 

Sjogren’s  syndrome 

Sjogren’s  syndrome 

Si&ren’s svndrome 

P/Az 
P/AZ 

P/Az 
P/Az 
P/Az 
P/Az 
P 
p/AZ 
P/Az 

P/Az 

P 

- 
p/Az - 

P 

1:40 h 

1 :40 sp 

1 :40 sp 
1 :40 sp 

1 :a0 sp 

- 

1:lO sp 

1 :80 sp 

- 

- 

1:10,240 sp 

1:5.120 sp 

1:1,28Osp 

1:1.280 sp 
1:10.240 sp 

1:640 sp 

RNP 

RNP/Ro  (SS-A) 

RNP 
Sm/Ro (SS-A] 
RNP 

RNP/Ro (SS-A) 

W 
W 
+ 

- 

- 
+ 
+ 
+ 
+ 
- 

++ 
W 

++ 
W 
+ 
++ 

W 

++ 
- 

- 
+ 
W 

++ 
+ 

++ 
+ 

W 

W 

- 
+ 
W 

- 

were inactive. 
a a. active  myositis (based on the plasma creatine kinase being at least three times the upper limit of normal on the date tested): other patients 

P. on 27.5 mg prednisolone  per  day: Az. azathioprine. 
h. homogeneous pattern; sp. speckled: -, no response. 
-, no response. Anti-Jo-1 antibodies were  detected by counter immunoelectrophoresis using a standard Jo-1 antiserum provided by Dr. C. Bunn. 

described in Materfals and Methods. The total incorporation of [‘HI-labeled histldine into TCA-insoluble material during 30 rnin Incubation without 
e Percent inhibition of histidyl tRNA charging activity by the antisera. inhibition assays of aminoacylation of histidyl tRNA were carried out as 

antibodies was 15,000 cpm. A reference anti-Jo-1 antiserum (kindly provided  by M. B. Mathews) inhibited 95% of that activity. Normal human serum 
inhibited 10% of the charging activity under Identical conditions. Patients’ antisera that inhibited aminoacylation by 15% or less are considered to 
be  negative anti-Jo- 1. 

’-, no response: w, weak response: +. positive response: ++, strong positive response. 
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TABLE ii 

Control lupus pat ients  
~ 

~ 

Group 3 

ML 

G S  
RG 

A 0  
M T  
SF 
LR 

JT 
PH 

LP 
NP 
GH 

Group 4 

LM 
CR 
MC 

ND 
VG 

GD 
MZ 

RA 

F 

F 
F 
F 
F 
F 
F 

F 
F 

M 
F 
M 

F 
F 
F 

F 
F 

F 
F 
F 

SLE with cerebral dis- 
ease (C) and/or renal 
disease (R) 

SLE IC + R) 

SLE [C + R )  
SLE (C + R )  
SLE (C + R )  
SLE (C + R )  
SLE (C + R) 
SLE (C) 
SLE (C) 
SLE (C) 
SLE (C) 
SLE (R) 
SLE (R] 

No myositis. renal or 
cerebral  diseases 

SLE 
SLE 
SLE 

SLE/hypothyroidism 
SLE 

SLE 
SLEjmyasthenia gravis 
SLE 

1 :320 h 

1:2.560 h + sp 
1:2.560 sp 
1 : 1 280 h 
1 :640 h 
1 :320 h 
1 :2.560 sp 
1 :640  sp 

1 :40 h 
1 :320 h 
1:i60 h + sp 

- 

1:1.28Osp 
1:5.120sp 
1  :2.560  sp 

1 :320 h 
1:2.560  sp 

1 :2.560  sp 
1 :320 h 
1 :80 SO 

Immunopre- 
clpltatlonC 

Sm/ 

ui 
RNP 

RNP 

RNP 

- 

- 
Sm 
RNP 

- 
- 

RNP 
RNP 

RNP 
RNP 
Sm/  

RNP/ui 
RNP 

RNP 
Sm/ 

RNP 
- 
- 

~~ 

P. on 27.5 mg prednisone per day: Az. azathioprine. 
h. homogeneous pattern:  sp. speckled: -. no response. -. no  response: ul. unidentified line. 
-. no  response: w.  weak response: +. positive response: ++. strong positive response. 

____ ~~ ~ 

56 Kt)  

ZOOS region of the  gradlent  were pooled together (21). 
Protein analys is .  The  concentration of proteins In the  nuclear 

extract  was  0.7  to  1  mgjmi. as determined  accordlng to the  method 
of Bradford  (29).  Samples  containlng 40 pg of total  protelns  were 
precipltated on ice for 30 mln  with  10%  trichloroacetic  acid.  were 

gel sample  buffer,  and  were  heated  for 3 mln a t  100°C. Protelns 
washed  twice  with 5% trichloroacetic  acid.  were  redissolved  in  SDS 

were  displayed on 12%  polyacryiamide/SDS  gels  (acry1amlde:bis- 
methyleneacrylarnlde. 30:0.8) according  to  the  procedure of Laemmli 

Irnrnunoblottlng. Immunological  detectton was  according  to  pub- 
lished  procedures  (31. 32). The  gel-separated  protelns  were  trans- 
ferred  to  nltrocellulose  sheets  (Schlelcher  and  Schull.  Keene. NH) by 
electrophoresis  for 3 hr   a t  160 mA and 4°C in  a  buffer  containing 
15 mM Tris-base. 1 15 mM glyclne. 

The  blots  were  incubated  for  1  hr In a blocking  solution  conslstlng 
of 10% long-life low fat  milk,  0.02%  Triton X-100, and 0.01% N a N 3  
in  phosphate-bufferred  saline (PES). Sera  were  diluted 1/20 in PBS 
containing0.01 S Trlton  X-100and 0.01 % NaN3. and  were  incubated 
with  the  blots  for 1 to 2 hr  in  heat-sealed  plastic  bags  with  gentle 
shaklng.  The  filters  were  washed  three  times  for 10 min  with  block- 
ing  solution.  and  were  probed  with '251-protein A (lo6 cpm/lane)  in 
PRS containlng  0.01%  Triton X-100 and 0.01% NaN3 for 1 hr  as 
described  above.  The  filters  were  washed  three  times  for 10 min 
with  blocking  solution.  were  dried, and  were  autoradiographed. All 
of the  steps  were  carrled  out  at room temperature. 

(30). 

RESULTS 

Nuclear antigens recognized by antibodies from pa- 
tients  with polymyositis/dermatomyositis. Antibodies 
from  patients  with polymyositis/dermatomyositis were 
analyzed by immunoblotting  utilizing '251-protein A. Nu- 
clear RNP extracts  from  Syrian  hamster  cells  were  pre- 
pared a s  described  in Materials and Methods and served 
as  the  antigenic  source. A s  shown  in  Figure 1, nuclear 
antigens of 56 and 68 KD are recognized by the  anti- 
bodies.  Antibodies  from sera of eight  out of 10 patients 

1 2 3 4 5  

-94 
-67 

-30 

- 20 

- 14.4 

with sera from patients with polymyositis/dermatomyosltls. Aiiquots of 
Figure I .  Immunobiots of protrins from nuclear RNP extracts probed 

the protein fraction of nuclear RNP extracts from Syrian hamster cells 
were electrophoresed on an SDS-polyacrylamide gel. were transferred 
electrophoretically to a nitrocellulose filter, and were probed, as described 
in Materials  and  Methods. with sera from the following patients:  lane 1. 
normal human serum: lane 2. BA: lane 3. STh: lane 4.  J B :  lane  5. B S .  
The arrow  indicates the position of the 56 KD polypeptide. 

reacted  with the 56 KD protein,  and  sera from seven of 
10 patients  reacted  with a 68 KD antigen  (see  Table I) .  
Six of 10 patients  had  antibodies  against both the 56 KD 
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2466 AUTOANTIBODIES TO A 56 KD PROTEIN IN PATIENTS WITH MYOSITIS 

and  the 68 KD proteins.  Several  patients  were  studied on 
more than  one occasion. The  response of their  sera  to  the 
56 KD antigen did not  vary  significantly. A s  a  control  we 
used  normal human  serum  which did not  react  at all with 
the 56 KD antigen  (see Fig. 1, lane 1). A 56 KD protein is 
also  present  in  nuclear  extracts of HeLa cells that  were 
prepared by the  same procedure  used  for the  Syrian 
hamster cells. This  human protein is also recognized by 
the  antibodies  from  patients  with  myositis  (data  not 
shown). 

Antibodies  in  sera of patients  with SLE and  myosit is .  
Sera from patients  with SLE and myositis  were  screened 
by immunoblotting a s  described  above. In this  case.  four 
of six  sera  reacted  with  the 56 KD nuclear  antigen, 
whereas  six of six  sera  reacted  with  the 68 KD protein 
(see Fig. 2 and  Table I). It should  be  noted,  therefore,  that 
in the sera of the  patients  with SLE and myositis  which 
have  been  screened.  antibodies  against  the 56 KD protein 
are  consistently  accompanied by antibodies  against  the 
68 KD antigen. It is evident  from the  data  presented  in 
Tables I and I1 that  immunosuppressive  therapy  does  not 
influence  the  detection of the  antibodies  to  the 56 KD or 
the 68 KD proteins.  Neither  do the  titers of the positive, 
routine,  immunofluorescent ANA reactions give a clue as 
to  whether  either of these  antibodies is present. However, 
they  are both associated  with a speckled ANA pattern. 

Analysis of ant ibodies   f rom SLE patients  without 
muscle  involvement. We analyzed  12  sera  from  patients 
with  SLE and  cerebral  and/or  renal  involvement,  and 10 
sera from  patients  with  SLE  without myositis. renal, or 
cerebral  disease. Only  two of the  20  sera  reacted with the 
56 KD protein,  whereas  eight of these  sera  reacted  with 
the 68 KD protein  (Table 11). The  sera  which  reacted  with 
the 56 KD protein  also  contained  antibodies  against  the 
68 KD protein. 

Control  sera. To establish  the  specificity of anti-56 KD 

1 2 3  

- 94 
-67 
c 

- 43 

- 30 

- 20 

- 14 

with  sera from patients with SLE and myositis.  The antigenic  source,  gel 
Ffgure 2. lmmunoblots of proteins from nuclear RNP extracts probed 

fractionation.  and immunoblotting were a s  described in Materlals and 
Methods.  The individual lanes were probed with  sera from the  following 
patients:  lane I .  EM: lane 2. AB: lane 3. S K .  The arrow indicates  the 
position of the 56 KD polypeptide. 

antibodies  for  autoimmune  inflammatory  muscle  dis- 
ease, we screened 1 1 patients  with  the  followingdiseases: 
multiple  sclerosis  with proximal muscle  wasting  (two 
patients),  myasthenia  gravis  (three  patients).  muscular 
dystrophy  (three  patients).  steroid  myopathy, glycogen 
storage  disease.  and  idiopathic scoliosis  with  proximal 
muscle  weakness  (one  patient  each). None of these  sera 
reacted  with the 56 KD protein. 

The 56 KD antigen is a nuclear  protein. To ascertain 
the  nuclear origin of the 56 KD protein  described  here, 
we  performed the following analyses. Cytoplasmic anti- 
gens were  fractionated on SDS/polyacrylamide  gels.  were 
transferred  to  nitrocellulose  filters,  and were  reacted by 
immunoblotting  with  sera from patients  with  muscle 
disorders. No reaction  with  a 56 KD cytoplasmic  protein 
was obtained (Fig. 3. lane 4). This.  together  with  the 
observed  fact  that  the  same  antibodies  reacted  with a 56 
KD polypeptide present  in  nuclear RNP extracts [Fig. 3, 
lane 1). demonstrates  the  nuclear  authenticity of the 56 
KD antigen. 

Antigens of similar m.w. that  are associated  with myo- 
sitis and SLE have  been  described previously.  Mathews 
and  Bernstein  (2)  have identified a 50 KD protein  from 
HeLa cells as the  Jo- 1  antigen  (histidyl tRNA synthetase). 
and Elkon and  Jankowski (12) have  described  a 57 KD 
protein as Ro antigen  in  rabbit  thymus cells. These  an- 
tigens  are, however. of cytoplasmic  origin.  Because the 
56 KD protein  described  here  was  present  in  purified 
nuclei that  had been  shown  not  to  contain  cytoplasmic 
contamination  (2  l), we conclude that it is different from 
Jo- 1 and Ro antigens.  Further  evidence  for  the  difference 
between the 56 KD antigen  and Jo- 1. which is recognized 
by antisera of 25 to 30% of myositis  patients (33). was 
obtained  from  charging  assays of histidyl tRNA. Whereas 
eight of 10 myositis  patients  contain  antibodies  to  the 56 
KD antigen,  sera  from only three  patients  partially  in- 

I 2 3 4  - 

- 94 
- 68 

- 43 

- 30 

nuclear RNP extracts  (lane 1). 2005 nuclear RNP particles (lanes 2 and 
Ffgure 3. The 56 KD antigen is a nuclear RNP protein. Proteins from 

3). and  the  cytoplasmic fraction of Syrian hamster  cells  [lane 4). were 
fractionated on gels. were electroblotted. and were probed with sera from 
patients  with  myositis a s  described in Materfals   and  Methods.  Lanes 1,  
2. and 4. patient BA: lane 3. patient BS. 
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hibited the charging of histidyl tRNA (Table I). 
Nuclear ZOOS RNP particles  contain  the 56 KD pro- 

tein. We have  shown previously that fractionation  on 
sucrose  gradients of nuclear RNP extracts from Syrian 
hamster cells resulted  in the isolation of large nuclear 
RNP particles that sediment at  the  200s region of the 
gradient,  and  contain hnRNA,  RNP, and snRNP (21,  22). 
These 200s RNP particles were also employed as the 
antigenic  source for the  screening of sera from patients 
with muscle disorders.  The patterns of the  200s RNP 
proteins that  are recognized by the various  autoimmune 
sera  are similar to those  obtained in the  experiments 
described above using whole nuclear RNP extracts as the 
antigenic  source  (for  example,  see Fig. 3, lanes 2 and 3). 
This  indicates that  the 56 KD protein recognized  by the 
autoantibodies is associated  with the  200s nuclear RNP 
particles. 

DISCUSSION 

In this  study,  antibodies from patients  with  autoim- 
mune  muscle  diseases  have  been  shown  to recognize a 
nuclear  antigen of 56 KD in Syrian  hamster  and HeLa 
cells. Antibodies against  the 56 KD protein in patients 
with  autoimmune  muscle  disease  have  not  been de- 
scribed before. We have  demonstrated that  the 56 KD 
nuclear protein differs from the 50 KD Jo-1  and  the  57 
KD Ro antigens,  which  are of cytoplasmic origin (2, 12). 
Furthermore,  our  control  experiments, probing total cy- 
toplasmic proteins  with  autoantibodies that had been 
shown to react  with the  56 KD nuclear  antigen, revealed 
no cytoplasmic polypeptide in  the size range of 50 to 60 
KD (see Fig. 3). 

We have further found that  the 56 KD antigen is as- 
sociated with large particulate  nuclear  structures that 
can be resolved by sucrose  gradient  fractionation as RNP 
particles that sediment in the  200s region of the gradient. 
The 200s nuclear RNP particles,  which are composed of 
hnRNA, proteins, and snRNP (21,  22),  are  structurally 
similar to the native  particle  on  which RNA processing 
occurs.  These  particles  also  contain  a 68 KD antigen  (22) 
that  has been identified as a U1 snRNP-specific protein 
(1 7,34). In this  context, it should be noted that  sera from 
most of the  patients  with  autoimmune muscle disease 
reacted  with both the 56 KD and 68 KD protein.  The 
relevance of these  findings  to physiologic events involved 
in the processing of hnRNA is unclear,  and should be 
studied further. 

Although the  autoimmune  rheumatic  diseases clearly 
represent  a  group of overlapping conditions, it remains 
important to try to identify factors  which provide prog- 
nostic  information  about both morbidity and mortality. 
For example, the presence of high titers of antibodies to 
dsDNA in association  with low complement levels has 
been linked to renal  disease  in SLE (35). and  these pa- 
tients have worse prognoses than SLE patients  without 
kidney involvement. Other  examples  include the associ- 
ation of anti-Ro(SSA) antibodies  with  a  photosensitive 
dermatitis (36) and complete congenital heart block (3). 

The coexistence of inflammatory muscle disease and 
SLE is well recognized (37, 38). Approximately 5% of 
lupus  patients  are  also found  to  have myositis (39). Be- 
cause myositis itself has a  significant morbidity and 
mortality (40). it is realistic to anticipate that patients 
with  a double diagnosis will have  a more guarded prog- 

nosis. Among the  patients  with SLE and myositis, two 
patients, KG and SK, have died. Neither of these  patients 
had  active myositis at  the time of their  death,  and we did 
not detect  antibodies  to the 56 KD protein in  their  sera. 
However, patient KG died from an  overwhelming throm- 
botic, thrombocytopenic purpura over a 4-day period, 
having been in clinical remission.  Patient S K  died of a 
rapid  recurrence of concomitant Hodgkin’s disease, 
which she had been treated  for, and gone into remission 
from, before the  onset of her SLE and myositis. These 
most unusal  fatal complications should  not  obscure  other 
pertinent  facts, notably that each of the four  other  pa- 
tients with SLE and myositis did have  antibodies  to the 
56 KD protein and all required more than 20 mg of 
prednisolone for months or years.  The observation that 
the presence of antibodies to a 56 KD protein with or 
without a 68 KD protein are  apparently identifying a 
group of lupus  patients complicated by myositis with  or 
without Sjogren’s syndrome may thus provide valuable 
prognostic information. In addition, the  strong correla- 
tion of idiopathic inflammatory muscle disease  with anti- 
bodies to both or either  the 68 KD protein and  the  56 KD 
protein provides further  markers  for  these  diseases  (25). 
Those  already  described, notably anti-Jo-1  antibodies 
and anti-Mi-2  antibodies, are only found in about  30% of 
cases (33). 

These  observations  also prompt questions  about  the 
relationship between autoimmune muscle disease and 
the antibodies detected. Mathews and Bernstein (2) have 
discussed the possibility that viruses can  interfere  with 
normal  cellular  machinery for their own replication and 
that  the release of a cell component bound to a foreign 
viral product, such as a nucleic acid, might enable  self- 
tolerance to be overcome, and  an autoimmune process 
could ensue. 

Thus,  the presence of the  anti-56 KD protein on its 
own or with the antibodies to the 68 KD protein may 
have prognostic implications.  Further  studies are re- 
quired to substantiate  these findings and to see  whether 
sequential  estimations of the  titers of these antibodies 
may have  additional  implications. 
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