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Figure 1. A, Immunoprecipitation of polypeptides with sera from patients with clinically amyopathic dermatomyositis (C-ADM), using 35S-
methionine-labeled K562 cell extracts. Lanes 1-8, Sera from C-ADM patients; lane 9, anti-PL-12 serum; lane 10, control normal human serum
(NHS). A 140-kd protein was recognized by 8 sera from C-ADM patients (lanes 1-8). B, Inmunoprecipitation of polypeptides by the prototype
serum and by other known autoantibodies. Lane 1, The prototype anti-CADM-140 serum; lane 2, anti-MJ serum; lane 3, anti-RNA helicase A
(RHA) serum; lane 4, anti-PL-12 (alanyl-transfer RNA synthetase) serum; lane 5, anti-RNA polymerase I, I1, and ITI ( RNAP I, II, and IIT) serum;
lane 6, control NHS. Anti-CADM-140 serum immunoprecipitated an ~140-kd polypeptide that was easily distinguished from that of other known
antibodies. C, Immunodepletion studies. Sera used for immunoprecipitation were as follows: lane 1, anti-CADM-140; lane 2, anti-PL-12; lane 3,
control NHS; lanes 4-7, immunoprecipitation with anti-CADM-140 serum after absorption by another anti-CADM-140-positive serum in a
dose-dependent manner. Arrows in A and C denote the 140-kd polypeptide. The sizes of the molecular weight markers are indicated to the left in
A-C. D, Immunofluorescence pattern of HEp-2 cells stained with anti-CADM-140 serum. A granular or reticular cytoplasmic staining pattern on

HEp-2 cells was observed. (Original magnification X 400.)

anti-PL-12 antibody (Figure 1B, lane 4). These results
clearly indicate that the 140-kd polypeptide immunopre-
cipitated by the prototype serum was different from the
proteins immunoprecipitated by these other known an-
tibodies. We designated this new autoantibody specific-
ity as anti-CADM-140. '

The prototype serum depleted extracts of the
140-kd polypeptide in a dose-dependent manner (Figure
1C, lanes 4~7), and the polypeptide recognized by the

prototype serum was no longer immunoprecipitated in
these extracts (Figure 1C, lane 7). In contrast, the
depletion of radiolabeled K562 cell extracts with the use
of autoantibodies of different immunologic specificities
did not affect the levels of the anti-CADM-140-specific
antigen (results not shown). When sera positive for
anti-CADM-140 antibodies were assessed in indirect IF
studies, a granular or reticular cytoplasmic staining
pattern was observed (Figure 1D).
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Table 1. The frequencies of myositis-specific, myositis-associated, and anti-CADM-140 antibodies in patients with connective tissue diseases and

IPF*
DM (n = 42) . N
Systemic  Sjogren’s
PM Classic DM C-ADM RA SLE MCTD/OL  sclerosis  syndrome IPF
Autoantibodies (n = 61) (n=27) =15 @=50) (n=46) =27 (@@=22) @®=7 (n=43)

Mpyositis-specific

Anti-ARS (anti-Jo-1) 10 (16) 6(22) 0 0 0 0 0 0 0

Anti-ARS (non-anti-Jo-1) 10 (16) 27 0 0 0 14 0 0 4(9)

Anti-SRP 5(8) 0 0 0 0 0 0 0 0

Anti-Mi-2 0 2 0 0 0 0 0 0 0
Myositis-associated

Anti-SSA/Ro 3(5) 3(11) 2(14) 8 (16) 15 (33) 6(22) 1(5) 5(71) 1(2)

Anti-U1 RNP 2(3) 2(7) 0 1(2) 18 (39) 23 (85) 2(9) 0 0
Anti-CADM-140 0 0 8(53) 0 0 0 0 0 0

* Values are the number (%) of patients. Anti-PM/Scl and other myositis-a:
PM = polymyositis; DM = dermatomyositis; C-ADM = clinically amyopathi

ssociated autoantibodies were not detected in any of the sera tested.
¢ dermatomyositis; RA = rheumatoid arthritis; SLE = systemic lupus

erythematosus; MCTD/OL = mixed connective tissue disease/overlap syndrome; IPF = idiopathic pulmonary fibrosis; anti-ARS = anti-aminoacyl-

transfer RNA synthetase; anti-SRP = anti-signal recognition particle.

Disease specificity of the anti-CADM-140 anti-
bodies. The frequencies of myositis-specific antibodies,
myositis-associated antibodies, and anti-CADM-140 an-
tibodies are summarized in Table 1. Myositis-specific
antibodies are found in most patients with myositis,
whereas myositis-associated antibodies are frequently
found in patients without myositis (12). Among the
patients with CTDs or IPF, myositis-specific antibodies
(33 with anti-ARS, 5 with anti-SRP, 2 with anti-Mi-2)
and myositis-associated antibodies (44 with anti-SSA/
Ro, 48 with anti-U1 RNP, none with anti-PM/Scl or
other myositis-associated antibodies) were detected.
Anti-CADM-140 autoantibodies were found in 19% of
sera from patients with DM (especially in 53% with the

C-ADM subtype), but were not detected in patients with
other CIDs or IPF.

Clinical features of C-ADM patients with anti—
CADM-140. Clinical findings were compared between
DM patients (including those with C-ADM) with anti-
CADM-140- autoantibodies and those without anti-
CADM-140 autoantibodies (Table 2). There were no
significant differences in the frequencies. of skin symp- -
toms. However, the frequency of rapidly progressive
ILD was significantly increased in anti-CADM-140—
positive patients compared with that in anti-CADM-
140-negative patients (50% versus 6%; P = 0.008). No
myositis-specific antibodies were found in patients with
anti-CADM-140; nevertheless, there was no significant

Table 2. Comparison of clinical features in anti-CADM-140-positive versus anti-CADM-140-negative

patients with dermatomyositis

Anti-CADM-140-positive ~ Anti-CADM-140-negative
Feature (n=28) (n =34) P
Age at onset, mean * SD years 45 + 127 46.5 + 15.7 NS
No. male/no. female 2/6 8/26 NS
- Gottron’s sign or papules 75 88 NS
Heliotrope rash 50 53 NS
Muscle weakness 0 76 0.02
Elevation of CK 25 74 0.03
Fever 25 50 NS
Raynaud’s phenomenon 13 24 NS
Arthritis 50 7 NS
Rapidly progressive ILD 50 6 0.008
Malignancy 0 18 NS
MSAs 0 29 NS
MAAs 13 18 NS

* Except where indicated otherwise, values are the percent of patients. NS = not significant; CK
interstitial lung disease; MSAs = myositis-specific autoantibodies; MAAs

creatine kinase; ILD
myositis-associated autoantibodies.
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difference in the frequency of these autoantibodies in
comparison with the anti-CADM-140-negative group.

None of the 8 patients with anti-CADM-140-

positive sera were treated with steroids or other immu-
nosuppressive medications prior to being assessed for
C-ADM. All of these patients had Gottron’s sign or
papules, or periorbital heliotrope erythema and skin
biopsy specimens yielding results compatible with DM.
None of these patients had muscle weakness. CK levels
were in the normal range in 6 patients (75%) and slightly
elevated in the remaining 2 patients. Of the 6 patients
assessed for the muscle enzyme aldolase, levels were
normal in 2 patients. Of the 2 patients who underwent
muscle MRI, neither showed findings compatible with a
diagnosis of myopathy. Four patients had a muscle
biopsy, and 2 of the muscle specimens exhibited mild
infiltration of inflammatory cells, but there was no
evidence of necrosis of muscle fibers, variation in fiber
size, regeneration, or phagocytosis. Of the 7 patients
with ILD (88%), 4 developed rapidly progressive dis-
ease. '

DISCUSSION

We have identified novel autoantibodies (anti—
CADM-140 autoantibodies) to an ~140-kd polypeptide
in patients with DM. Anti-CADM-140 antibodies were
detected specifically in patients with DM, especially
those with C-ADM. In addition, anti-CADM-140 anti-
bodies were associated with rapidly progressive ILD. .

It has been reported that amyopathic DM may be
accompanied by rapidly progressive ILD, especially in
Japanese patients and other Asian patients (7). In
contrast, rapidly progressive ILD was shown to be rare
in patients with amyopathic DM in a North American
population (13). In our series, 5 of 15 patients with
C-ADM (33%) (4 of whom had anti-CADM-140 anti-
bodies) had rapidly progressive ILD during their clinical
course. Rapidly progressive ILD was more frequent in
our series compared with that reported previously in
North American populations (13). Although the number
-of patients that we studied was very limited, it remains
possible that racial differences are the reason for this
discrepancy, because other clinical studies of Japanese
patients also demonstrated findings similar to ours (7).

Furthermore, in a recent preliminary report, us-
ing immunoprecipitation and immunoblotting of HeLa
cell extracts, Targoff et al documented the presence of
antibodies to a 155-kd protein and/or Se protein in
patients with C-ADM (8). Thirteen of 18 C-ADM sera
possessed an anti-155-kd polypeptide antibody, and 6

also immunoprecipitated a 95-kd polypeptide (anti-Se
antibody). In contrast, Oddis et al identified the anti-MJ
antibody, which was also found to recognize a 140-kd
polypeptide, in patients with juvenile DM (14,15). We
have been able to conclude that anti-CADM-140 is
distinctively different from anti-MJ, because the molec-
ular weights of the immunoprecipitated polypeptides are
different. Moreover, the clinical features of anti-MJ are
quite different from those associated with anti-CADM-
140. Anti-MJ is detected mainly in juvenile DM, has
been observed in the US and Argentina, and is clinically
characterized by severe DM with a chronic and poly-
cyclic course, sometimes accompanied by vasculitis (14).
In order to elucidate the racial differences in the fre-
quency of these antibodies, the examination of a larger
number of patients from several different populations is
required.

Our results have thus demonstrated the presence
of anti-CADM-140 autoantibodies in patients with
C-ADM, and these were found to be associated with
rapidly progressive ILD. Further studies of this novel
autoantibody specificity may provide insight into the
pathogenic mechanisms of C-ADM accompanied by
rapidly progressive ILD.
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Abstract
Objective
The clinical and laboratory features of seven Japanese patients with anti-aminoacyl-tRNA synthetase (ARS)
autoantibodies against PL-7 (anti-threonyl-tRNA synthetase) were analyzed and compared with previously published
findings.

Methods
Serum samples from 1,135 Japanese patients with various autoimmune diseases were screened for anti-PL-7 antibodies
using RNA and protein immunoprecipitation assays. The patients whose sera contained anti-PL-7 antibodies were
assessed regarding clinical symptoms and clinical course.

Results
Sera from seven patients were found to have anti-PL-7 antibodies. These autoantibodies were associated with
polymyositis/dermatomyositis (PM/DM) and/or interstitial lung disease (ILD). The clinical diagnoses of these seven
patients were PM - systemic sclerosis (SSc) overlap (5 patients), DM (1 patient) and idiopathic pulmonary fibrosis
(IPF) (1 patient). All patients had ILD with a chronic course and six also had arthritis (85%) and five sclerodactyly
(71%).

Conclusions
These results indicate that anti-PL-7 autoantibodies are closely associated with PM-SSc overlap as well as ILD,
arthritis and sclerodactyly in our series of Japanese patients.

Key words
Polymyositis/dermatomyositis (PM/DM), interstitial lung disease (ILD), anti-aminoacyl-tRNA synthetases (ARS)
antibodies.
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Introduction

The aminoacyl-tRNA synthetases are a
set of cellular enzymes, each of which
catalyzes the formation of aminoacyl-
tRNA from a specific amino acid and
its cognate tRNA. Autoantibodies to
six anti-aminoacyl-tRNA synthetases
(anti-ARS) have been identified in pa-
tients with inflammatory myopathies,
as follows: anti-histidyl (anti-Jo-1),
anti-threonyl (anti-PL-7), anti-alanyl
(anti-PL-12), anti-glycyl (anti-EJ),
anti-isoleucyl (anti-OJ), and anti-as-
paraginyl (anti-KS) tRNA synthetases
(1-10). Among these anti-ARS antibod-
ies, the most common, anti-Jo-1, are
found in approximately 20-30% of poly-
myositis/dermatomyositis (PM/ DM)
patients (8, 10-11).

Each of these anti-ARS antibodies has
been reported to be associated with a
similar syndrome. This syndrome is
characterized by myositis with a high
frequency of interstitial lung disease
(ILD) (50-80%) and arthritis (50-90%),
as well as an increase (compared. with
the overall myositis population) of
Raynaud’s phenomenon (60%), fever
with exacerbations (80%), and the skin
lesions of the fingers referred to as
“mechanic’s hands” (70%) (1,7). Al-

though the similarity of clinical fea-

tures in patients with different anti-
ARS antibodies is striking, further ob-
servation and analysis has shown that
there are certain differences in clinical
symptoms associated with each of the
anti-ARS antibodies.

Hirakata et al. examined clinical fea-
tures of anti-synthetase syndromes in
detail and reported that anti-Jo-1 anti-
bodies are common in patients with
myositis, but anti-PL-12 and anti-KS
antibodies are found in patients with
ILD without any signs of myositis (10).
The latter are more likely to have ILD
and/or arthritis without clinical evi-
dence of myositis (10,12-13).
Anti-PL-7 antibodies are the first non-
Jo-1 anti-ARS, found in patients with
PM/DM accompanied by ILD, the fre-
quency of which is low (2). In'previous
studies, this antibody was found in only
3-4% of all patients with PM/DM (2,6,
8,14). Targoff er al. reported that pa-
tients with anti-PL-7 antibodies had a
high incidence .of arthritis and ILD
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(15). However, the presence of anti-
PL-7 antibodies and their clinical sig-
nificance has not been reported in Jap-
anese patients so far.

In the present study, we describe the
clinical and laboratory features of Jap-
anese patients with antibodies against
anti-PL-7 and review previously pub-
lished reports from elsewhere.

Patients, materials and methods
Patients and sera

Serum samples were obtained from
1,135 Japanese patients suspected of
having connective tissue diseases seen
at the current or previous collaborating
centers of the authors between 1990
and 2000. These included 120 with
PM/DM, 400 with systemic lupus ery-
thematosus (SLE), 192 with systemic
sclerosis (SSc), 58 with rheumatoid
arthritis (RA), 101 with mixed connec-
tive tissue disease (MCTD)/overlap
syndrome, 114 with idiopathic pulmo-
nary fibrosis (IPF), and finally, 150
patients who had arthritis or erythema
but did not meet the criteria for other
connective tissue diseases.

PM/DM was diagnosed based on the
criteria of Bohan and Peter (16). The
assessment of muscle weakness was
performed using a manual muscle test
(17). The diagnosis of SSc was based
on the criteria for the classification of
SSc defined by the American College
of Rheumatology in 1980 (18). IL.D
was considered to be present if an inter-
stitial change was observed on both.
chest radiography and computed tomo-

graphy (CT) or a restrictive pattern

found on pulmonary function testing in
patients with IPF or PM/DM.

Detection of anti-PL-7 antibodies

The immunoprecipitation (IPP) from
HeLa cell extracts was performed as
previously described (1, 6). For analy-
sis of RNAs, 10 pl of patient sera was
mixed with 2 mg of protein A-Seph-
arose CL-4B (Pharmacia Biotech AB,
Uppsala, Sweden) in 500 pl of IPP
buffer (10 mM Tris-HCl, pH 8.0, 500
mM NaCl, 0.1% Nonidet P-40) and
incubated with end-over-end rotation
(Labquake shaker; Lab Industries,
Berkeley, CA) for 2 h at 4°C.-The IgG-*
coated Sepharose was washed 4 times
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in 500 pl of IPP buffer using 10-second
spins in a microfuge and was re-
suspended in 400 pl of NET-2 buffer
(50mM Tris-HCl, pH 7.5, 150mM
NaCl, 0.05% Nonidet P-40). This sus-
pension was incubated with 100 ul of
extracts, derived from 6x106 cells, on
the rotator for 2 h at 4°C. The antigen-
bound Sepharose beads were then col-
lected by centrifugation for 10 s in the
microfuge, washed 4 times with NET-2
buffer, and resuspended in 300 pl of
NET-2 buffer. To extract bound RNAs,
30 pl of 3.0 M sodium acetate, 30 pi of
10% SDS, 2 ul of carrier yeast tRNA
(10 mg/ml; Sigma, St. Louis, MO) and
300 pl of phenol/chloroform/isoamyl
alcohol (50: 50: 1, containing 0.1% 8-
hydroxyquinoline) were added to the
Sepharose beads. After agitation in a
Vortex mixer and spinning for 1 min,
RNAs were recovered in the aqueous
phase after ethanol precipitation and
dissolved in 20 pl of electrophoresis
sample buffer composed of 10 M urea,
0.025% bromopheno! blue, and
0.025% xylene cyanol-FF in TBE
buffer (90 mM Tris-HCl, pH 8.6, 90
mM boric acid, and 1 mM EDTA). The
RNA samples were denatured at 65°C
for 5 min and then resolved in 7 M
urea-10% polyacrylamide gels, which
were then silver-stained (Bio-Rad Lab-
oratories, Hercules, CA).

For the protein studies, antibody-coat-
ed Sepharose beads were mixed with
400 pl of [*S] methionine-labeled
HelLa extracts derived from 2x10° cells,
and rotated at 4°C for 2 h. After four
washes with IPP buffer, the Sepharose
beads were resuspended in-SDS - sam-
ple buffer (2% SDS, 10% glycerol,
62.5 mM Tris-HCl, pH 6.8, 0.005%
bromophenol blue). After heating (90°
C for 5 min), the proteins were frac-
tionated by 10% SDS-PAGE, enhanced
with 0.5 M sodium salicylate, and
dried. Radiolabeled protein compo-
nents were analyzed by autoradiogra-
phy.

With these assays, anti-ARS, anti-sig-
nal recognition particle, anti-Mi-2,
anti-SSA, anti-SSB, anti-U1-RNP,
anti-Scl-70, anti-PM-Scl and anti-Ku
autoantibodies are detectable in com-
parison with corresponding standard
sera (1). We also examined anticen-

tromere antibody by ELISA (Medical
& Biological Laboratories Co., Ltd.
Nagoya, Japan).

Clinical features

Clinical information was retrospective-
ly assessed in all PM/DM patients as
well as non-PM/DM patients positive
for anti-PL-7 antibodies. Clinical find-
ings included clinical symptoms, serum
creatine kinase (CK) level, electromyo-
gram (EMG), muscle biopsy, chest ra-
diograph and chest CT. The resolution
of the myositis symptoms was defined
as having both improvement of muscle
weakness on a manual muscle test and
the normalization of serum CK level.
The two groups of PM/DM patients
with or without anti-PL-7 antibodies
were compared. Moreover, our cases
were compared with those previously
reported in the literature.

Statistical analysis

All comparisons between the two pa-
tienit groups were performed using the
x? test. Significance level was set at
5%.

Results
Identification of anti-PL-7 antibodies
Of the 1,135 sera tested, samples from

- seven patients were found to immuno-

precipitate a characteristic identical
pattern of tRNAs. Representative ex-
amples are shown in Figure 1. This pat-
tern of tRNAs was clearly distinguish-
able from those precipitated by the five
other described anti-synthetases and
identical in mobility and appearance to
anti-PL-7 standard serum (Fig. 1a). The
same sera also immunoprecipitated a
protein band from [**S] methionine-
labeled Hel a cell extracts migrating at
80 kDa. This was clearly different from
those immunoprecipitatéd by sera reac-
tive with the other described anti-syn-
thetases (Fig. 1b). Thus, it is concluded
that they contained anti-PL-7 antibod-
ies.

Clinical features of patients with
anti-PL-7 antibodies

Clinical features of the 7 patients with
anti-PL-7 antibodies are summarized in
Table 1. Five patients were clinically
diagnosed as having PM-SSc overlap
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syndrome and the other two as DM and
IPF. Six (86%) had muscle weakness
and arthritis. Four (57%) had Ray-
naud’s phenomenon. It was of note that
5 patients had scleroderma: the extent
of skin thickness was diffuse scleroder-
ma in 2 (29%), proximal scleroderma
in one (14%) and sclerodactyly alone in
2 (29%). Although two (29%) had
mechanic’s hands, sclerodactyly of
these patients was clearly distinguished
from mechanic’s hands. All 7 patients
were diagnosed as having ILD from the
results of chest radiography and chest
CT or pulmonary function testing. One
patient had anti-SS-A antibodies and
another had anticentromere antibodies.

Characteristics of myositis in patients
with anti PL-7 antibodies

The characteristics of 6 patients suffer-
ing from myositis are summarized in
Table II. Only one patient manifested a
DM rash and was accordingly diag-
nosed as having DM. The maximum
level of CK (IU/) was relatively low
throughout the clinical course (maxi-
mum CK was 2,830 TU/l, seen in pa-
tient #1). EMG was performed in all 6
myositis patients and all showed a my-
ogenic pattern: low-amplitude poly-
phasic units of short duration and rest-
ing fibrillation, complex repetitive dis-
charges and positive sharp waves in
needle EMG. The muscle biopsy re-
vealed atrophic fibers, active necrosis
with regeneration and infiltration of
lymphocytes in all 3 patients tested.
The administration of prednisolone
(PSL) alone without other immunosup-
pressant in 5 resuited in an improve-
ment of both muscle, strength and ser-
um CK value in all. One patient had no
PSL medication due to concomitant
tuberculosis infection. PSL was tapered
gradually and 3 patients maintained in-
active myositis by continuing on a low
dose of PSL. Two patients (#1 and #3)
died of cardiac failure and respiratory
failure due to bacterial infection. The
duration of the disease was 159 months
and 44 months in these latter patients.
All 7 PM/DM patients had ILD, classi-
fied as chronic course. The symptoms
of ILD preceded muscle involvement
in 5 patients.

Frequencies of several clinical mani-
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Fig. 1. (a) Immunoprecipitation (IPP) of nucleic acids with anti-PL.-7 sera and controls. Urea (7 M) and 10% PAGE of phenol-extracted immunoprecipitates
from HelLa cell extracts were developed with silver stain. TNA, total nucleic acids, with the 5.8 and 5.0 S smalil ribosomal RNAs and the tRNA region indi-
cated. Sera used for IPP include: lanes 1-5, the anti-synthetase sera indicated, with antibodies to Jo-1 (histidyl-tRNA synthetase), PL-12 (alanyl-tRNA syn-
thetase), EJ (glycyl-tRNA synthetase), OJ (isoleucyl-tRNA synthetase), PL-7 (threonyl-tRNA synthetase); lanes 6-12, anti-PL-7 sera as indicated; and lane
13, control serum (NHS, normal human serum). The tRNA pattern with anti-PL-7 sera is easily distinguishable from that of the other anti-synthetases.

(b) IPP of proteins with anti-PL-7 sera and controls. Autoradiogram of 10% SDS-PAGE of immunoprecipitates from {*S] methionine-labeled HeLa cell
extracts. Mr, molecular-weight markers of the sizes indicated to the left (kDa). The sera used for IPP are the same as those in (a). The same characteristic pat-
tern of 80 kDa protein bands was seen with each of the seven anti-PL-7 sera. The pattern was clearly different from the bands immunoprecipitated by sera
against the other anti-synthetases.

Table I. Clinical features of patients with anti-PL-7 antibodies.

Clinical findings #1 #2 #3 #4 #5 #6 #7
Age/ gender 51/ male 59/ female 32/ female 53/ female 51/ female 64/ female 57/ female
Diagnosis DM PM-S8Sc PM-SSc PM-SSc PM-SSc IPF PM-SSc
Fever S ) ) + + +) -)
Arthritis +) +) (+) ) (+) ) )
Muscle weakness + ) +) +) +) - )
Raynaud’s phenomenon ) +) +) +) Q) ) (+)
Extent of scleroderma None Proximal Sclerodactyly Diffuse Diffuse None Sclerodactyly
scleroderma alone scleroderma  scleroderma alone

Digjtal pitting scar o ) O * e © )
Mechanic’s hands O] ) O] (+) ) ) O]
ILD S0 ) Co) ) ® ) )
Hypergammagloblinemia (+ +) “) + +) ) , )
Sjogren’s syndrome +) +) (€3] +) ¢) ) )
Other autoantibodies © © Anti-SSA o Ol © Anti

. centromere

PM: polymyositis; DM: dermatomyositis; SSc: systemic sclerosis; ILD: interstitial lung disease.
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Table I1. Characteristics of myositis in patients with anti-PL-7 antibodies.

Clinical and laboratory findings #1 #2 #3 #4 #5 #1
DM rash (€D O] O] (O] ) O]
Maximun CK level (TUAN) 2,830 748 930 1,682 1,663 1,005
EMG findings , Myogenic* Myogenic Myogenic Myogenic Myogenic Myogenic
Muscle biopsy Myopathy n.d. nd. n.d. Myopathy Myopathy.
Atrophy +) ) +)
Necrosis with regeneration (+) +) +)
Infiltration of lymphocytes (+) (+) (€))
Initiat dose of PSL (mg/ day) 60 ) 40 40 50 30
Duration of treatment (mos.) 159 ) a4 24 110 93
Efficacy of PSL for myositis +) nd . (+) (+) (+) (+)
Present status Death Alive Death Alive Alive Alive

*Low amplitude, resting fibrillation, positive sharpe wave (denervatrion potencials) were present. DM: dermatomyositis, CK: creatine kinase, EMG: elec-

tromyogram, PSL: prednisolone.

festations were compared between
anti-PL-7-positive and negative PM/
DM patients (Table III). The frequen-
cies of ILD and sclerodactyly were
found to be significantly higher in anti-
body-positive patients.

Comparison of the clinical features
of patients with anti-PL-7 antibodies
in the present study and those in the
literature
The clinical features of patients with
anti-PL-7 antibodies reported in the
English-language literature were re-
viewed (2, 13, 15, 16, 19, 20). A sum-
mary of clinical data including our stu-
dy is shown in Table IV. The frequen-
cies of arthritis, myositis, and Ray-
naud’s phenomenon in our series is
similar to those of previously reported
patients with anti-PL-7 antibodies. On
the other hand, the occurrence of scle-
rodactyly in our series is greater com-
pared with previous reports from North
America and the United Kingdom.

Case 1 (patient #5)

This 51-year-old woman noticed dysp-
nea on exertion in 1995, after which
symptoms progressively worsened.
Her general practitioner identified an
abnormal lung shadow in the chest ra-
diogram. She was admitted to the Keio
University Hospital in October 1995.
She had dyspnea on exertion, and mus-
cle weakness predominantly in the
proximal muscle. She also had diffuse
scleroderma and Raynaud’s phenome-
non. The CK level was elevated (1,663
10M). Myopathic changes detected by

EMG mainly in proximal muscles and
active necrosis with regeneration seen
in a muscle biopsy specimen suggested
the presence of myopathy. %VC was
59% and %DLco was 43% on lung
function testing, indicating restricted
respiratory impairment. A chest radi-
ograph showed bilateral reticular shad-
ow and infiltration. The chest CT re-
vealed interstitial fibrosis and infiltra-
tion accompanied by air-bronchogram.
A diagnosis of PM/SSc overlap syn-
drome was established based on proxi-
mal muscle weakness, elevated muscle
enzymes, typical EMG and muscle

'biopsy findings and diffuse scleroder-

ma. Treatment with 50 mg/day of PSL
was started, resulting in improvement
of clinical symptoms including muscle
weakness, and dyspnea on exertion,
and decrease in CK levels. However,
dyspnea worsened again when the dose
of PSL was tapered to 11 mg/day. In
October 1997, she was re-admitted to
our hospital and the dose of PSL was
increased to 40 mg/day. %V C improv-

ed from the baseline (60%) to the level
after treatment (74%). PSL was gradu-
ally tapered and she is now taking 10
mg/day of PSL. Although moderate
dyspnea on exertion has persisted, she
has no muscle weakness and serum CK
level is within the normal range.

Case 2 (patient #7)

A 57-year-old woman developed dysp-
nea on exertion and had a non-produc-
tive cough in 1994. She was admitted
to the Keio University Hospital in
November 1994 due to worsening dys-
pnea. Chest radiography revealed a re-
ticular shadow in both lower lung
fields. A chest CT also showed bibasi-
lar interstitial fibrosis. The pulmonary
function test showed a decreased %VC
(59%) and decreased %DL, (35%). A
diagnosis of ILD was made, and PSL
40 mg/day was initiated, resulting in
improvement of respiratory symptoms.
The dose of PSL was tapered and dis-
continued in November 1995.

In August 1997, she gradually devel-

Table ITL. Comparison of clinical features in anti-PL-7-positive versus negative PM/DM.

Clinical and laboratory findings Anti-PL-7(+) Anti-PL-7(-) Pvalue
(n=6) (n=119)

Male / fernale /5 36/83 NS

Fever (%) 3 (50) 59 (50) NS

Arthritis (%) 6 (100) 73 (61) NS

ILD (%) 6 (100) 52 (44 P<0.05

Raynaud’s phenomenon (%) 4 (67) 35 (29 NS

Sclerodactyly (%) 5 (83) 17 (14) P < 0.005

* PM/DM: polymyositis/dermatomyositis, ILD: interstitial lung disease.
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Table IV. Clinical features of patients with anti-PL-7 antibodies in literature and our study.

Previous reports from North America and the United Kingdom Present study P value
Year/ Author 1984 Mathews 1988 Targoff 1990 Marguerie 1994 Satoh 1995 Mchugh 1999 Wasko Total Sato
No. ' 5 4 4 1 1 1 16 7
Male: female 1:4 2:2 1:3 0:1 0:1 1:0 5:11 1:6 n.s.
Arthritis no. (%) 3 (60%) 4 (100%) 4 (100%) 1 (100%) 0 1 (100%) 13 (81) 6 (86) n.s.
Myositis no. (%) 4 (80%) 4 (100%) 3 (75%) 1 (100%) 0 1 (100%) 13 (81) 6 (86) n.s.
ILD no. (%) 1 (20%) 3 (15%) 3 (75%) 0 1 (100%) 0 8 (50) 7 (100)  as.
RP no. (%) 2 (40%) 1 (25%) 4 (100%) 0. 1 (100%) 1 (100%) 9 (56) 4 (57) n.s.
Sclerodactyly no. (%) 0 0 2 (50%) 0 1 (100%) 0 3 (19) 5 (71) P<0.05

ILD: interstitial lung disease, RP: Raynaud’s phenomenon

oped muscle weakness and polyarthral-

gia. In January 1998, the patient was
re-admitted. She had sclerodactyly and
digital pitting scar as well as muscle
weakness and polyarthralgia. Blood
tests revealed an elevated CK level
(1005 IU/). The EMG showed myo-
pathic changes. A muscle biopsy re-

vealed chronic inflammatory cell infil-
" trates in the endomysium, indicating
myopathy. The diagnosis of PM-SSc
overlap syndrome was made and ad-
ministration of PSL 30 mg/day was re-
instated. The muscle weakness and
arthralgia were improved markedly and
the CK level normalized in 1998.

Discussion

In the present study, we found 7 pa-
tients who had anti-PL-7 autoantibod-
ies among 1,135 patients suspected to
have CTD. With regard fo clinical symp-
toms, the features of these patients with
anti-PL-7 appeared to reside within the
spectrum of the “anti-synthetase syn-
drome” that has been noted in other pa-
tients with anti-ARS antibodies (13).
However, it should be noted that the
frequency of sclerodactyly in our series
was significantly higher than in our
PM/DM patients without anti-PL-7
antibodies or anti-PL-7 antibody-posi-
tive patients previously reported in the
English-language literawre. In addi-
tion, 2 patients had diffuse scleroderma
and one had proximal scleroderma. In
fact, 5 of 7 (71%) patents were diag-
nosed as having PM-S5¢ overlap syn-
drome. Anti-PL-7 antibodies are likely
to be associated with PM-SSc overlap
syndrome in Japanese patients. It is
thought that there could be certain

racial difference in frequencies of
autoantibodies. For instance, anti-PM-
Scl antibodies known to be associated
with PM-SSc overlap were detected in
Caucasian SSc patients but not in Jap-
anese SSc patients (21). Because the
number of patients with anti-PL-7 is
limited, further studies are required to
confirm our hypothesis.

Refractory myositis with anti-ARS an-
tibodies has been reported (22). How-
ever the degree of myositis of our cases
was relatively mild. Treatment with

" corticosteroid alone resulted in the res-

olution of muscle weakness and the
normalization of serum CK level suc-
cessfully in all patients although 2 died
from complications unrelated to myo-
sitis.

Arthritis and chronic ILD are charac-
teristics of anti-ARS seropositive
patients (7, 8) and these features were
frequently detected in our series of
patients with anti-PL-7 antibodies. It is
known that certain patients with PM/
DM have ILD preceding the appear-
ance of muscle symptoms (1,8,23). Al-
though patient #6 was diagnosed with
IPF at this point, the possibility re-
mains that muscle symptoms may arise
in the future. Therefore, continuous
careful follow-up observation will be
necessary to monitor future muscle
involvement.

In conclusion, clinical features detected
in 7 Japanese patients with anti-PL-7
antibodies are essentially consistent
with anti-ARS syndrome previously re-

-ported, such as high frequencies of

arthritis, chronic ILD and relatively
mild PM/DM for which corticosteroid
thgrapy is effective. An additional clin-
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ical manifestation unique to anti-PL-7-
positive patients is concomitant sclero-
derma, and anti-PL-7 are likely to be
associated with PM-SSc overlap syn-
drome in Japanese patients. The detec-
tion of anti-PL-7 antibodies may be
useful in the diagnosis and disease
classification of patients with connec-

tive tissue diseases.
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ABSTRACT

Behget'’s disease (BD) is a chronic mul-
tisystem inflammatory disorder charac-
terized by recurrent oral and genital ul-
cers, skin eruptions and uveitis. Neuro-
logical, gastrointestinal, and musculo-
skeletal systems are also involved. Al-
though venous and arterial vasculitis
occur in up to one-third of patients,
intracardiac thrombus is a very rare
complication. We herein report the case
of a 46-year-old man with BD who pre-
sented with a large right atrial throm-
bus. Within a month after surgical re-
moval, the thrombus recurred and was
successfully treated with immunosup-
pressants that included prednisolone
and cyclophosphamide.

Introduction

Behget’s disease (BD) is a chronic mul-
tisystem inflammatory disease of un-
known etiology that is especially pre-
valent in Turkey, other Mediterranean
regions and Japan (1). It is clinically
characterized by inflammatory ocular
involvement, recurrent oral ulcers, gen-
ital ulcers, and skin eruptions. Joints,
gastrointestinal, nervous, respiratory,
and vascular systems may also be in-
volved, though cardiac involvement is
infrequent (1-3). While venous throm-
bosis reportedly occurs in about 25%
of patients, intracardiac thrombosis is
extremely rare, but serious (4).

We herein describe a patient with BD
who developed a recurrent intracardiac
thrombus that responded to immuno-
suppressive therapy.

Case report

A 46-year-old Japanese man with BD
was admitted to our hospital in August
2001 with recurrence of intracardiac
thrombus. A year earlier, he had suf-
fered from recurrent orogenital ulcers
and erythema nodosa. In September
2000, bilateral painful swelling in his
legs had appeared. He visited another
hospital, where he was diagnosed as
having deep vein thrombosis and anti-
coagulant therapy was started. At that
time, echocardiography showed no car-
diac mass. In January 2001, he was
admitted to that hospital because of a
high-grade fever over two months and
exacerbation of his leg swelling. Echo-
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cardiography revealed a large mass in
the right atrium, which was thought to
be a thrombus because repeated blood
cultures, serological examinations and
the form of the mass provided no evi-
dence of infectious endocarditis, tuber-
culosis or malignant disease. In addi-
tion, ulcers were detected in the termi-
nal ileum by colonoscopy. Although
the fever and the leg swelling due to
thrombophlebitis had improved with
continuous intravenous heparin, his
intracardiac thrombus remained. The
patient was admitted to our hospital in
May 2001. Echocardiography and
chest CT showed the homogeneous,
well-defined and mobile mass (70x60
mm) on the lateral wall of the right atri-
um (Fig. 1). The patient was diagnosed
as BD based on the criteria of the inter-
national study group (3). There were no
active symptoms other than thrombus,
therefore steroid therapy had not been
considered. Because the thrombus was
large and failed to respond to anticoag-
ulant therapy, and multiple pulmonary
thromboembolisms were found by
chest CT with dynamic contrast en-
hancement, thrombectomy was per-
formed in June. After warfarin therapy
was started, he was discharged in July.
A month later, he was readmitted for
the asymptomatic recurrence of the
intracardiac thrombus.

On physical examination, the patient’s
blood pressure, pulse rate, and body
temperature were 94/70 mmHg, 60/
minute, and 36.2°C, respectively. He
was noted as having oral ulcers and a
3/6 holosystolic murmur at the apex.
Laboratory tests showed erythrocyte
sedimentation rate (ESR) of 48 mm/h,
no abnormality of urinalysis test and
positive stool occult blood test; hemo-
globin concentration of 10.2 g/dl, TT-
INR of 2.2, FDP of 161 ng/ml (normal
< 100), D-D dimer of 1.1ug/ml (normal
< 1.0), C-reactive protein of 1.3 mg/dl,
and normal level of protein C, protein
S, and thrombomodulin. Antinuclear
antibody and anti-cardiolipin antibody
were negative. HLA-B51 and pathergy
test were negative. His ophtamological
findings were unremarkable.

The chest X-ray and ECG were normal.
Echocardiography revealed a thrombus
(32x17 mm) in the right atrium. A week
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Fig. 1. Echocardiography and chest CT before the operation. (a) Echocardiography and (b) chest CT
revealed the presence of a homogencous, well-defined and mobile mass (70 x 60 mm) on the lateral

wall of the right atrium (-).

later after admission, he complained of

diplopia with the right oculomotor
nerve palsey and brain MRI revealed
an enhanced region in the pons, sug-
gesting neurological involvement. He
did not have any other neurological
findings or sagittal sinus thrombosis.

" He was treated with heparin and pred-
nisolone (PSL; 60 mg/day) immediate-
ly after admission in August 2001, and
his thrombus reduced. But because it
enlarged again in October, cyclophos-
phamide (CPA; 150mg/day) was start-
ed. In September the thrombus disap-

peared and he was free of any neuro-
logical manifestations. Because he
developed some complications such as
an untreatable lung abscess, compres-
sion fracture of the lumbar spine, and
Pneumocistis jiroveci pneumonitis due
to immunosuppressive therapy and
high dose use of heparin for a long
period, CPA was discontinued, PSL
dose was reduced, and warfarinization
was started. CPA was restarted in 2003.
He has been well over two years with-
out recurrence of the intracardiac
thrombus.

Discussion

BD is a multisystem inflammatory dis-
order of unknown etiology. Cardiac
manifestations include pericarditis,
myocarditis, endocarditis, conduction-
system abnormalities, valvular regurgi-
taion, and coronary arteritis (1, 2).
However, intracardiac thrombosis is
extremely rare (4), and the treatment is
still controversial (5).
Histopathological examination of biop-
sy and surgical specimens are helpful
in determining the pathological fea-
tures of cardiac lesions. Mogulkoc et
al. reviewed 25 BD patients with in-
tracardiac thrombus and reported the
presence of endomyocarditis, fibrosis,
and inflammatory cell infiltrates in
some of specimens (5). We were unable
to obtain an endomyocardial specimen
because doing so would have increased
the risk of endothelial injury and pul-
monary thromboembolism.

Thrombus formation in BD probably
occurs by endothelial cell ischemia or
disruption which leads to an enhanced
platelet aggregation, an increase of fib-
rinolytic inhibitors such as plasmino-
gen activator inhibitor (PAI-1), and a
reduction of natural anticoagulants
such as thrombomodulin (6, 7). It has
also been reported that activated pro-
tein C resistance, an inherited coagula-
tion defect, was more frequent in Beh-
cet’s patients, especially those with
thrombosis (6, 8). The frequency of
anti-phospholipid antibody is high in

Table L Six Japanese cases of Behcet’s disease with intracardiac thrombus.

Study Sex Age HLA Disease Involved Treatment of Outcome
(yr) B51 duration cavity intracardiac thrombus (time of recurrence)

Fukuzawa et al. F 72 NA 30 yr. RA Thrombolytic, PSL, CPA Died

Nakata et al. M 12 + None Ist RA Surgical removal Recurrence (4 wk)
2nd RA Surgical removal Recurrence (7 wk)
3rd RA PSL, LMWH Disappearance

Yoshimura et al. M 30 + 2yr. Ist RV Surgical removal Recurrence (10 d)
2nd RV PSL, heparin, urokinase Disappearance

Eguchi et al. M 19 NA None Ist RV Anticoagulant Recurrence (NA)
2nd RV PSL Stable

Yasuo et al. M 26 - None RV Surgical removal, CyA Stable

This case M 46 - 6 mo. Ist RA Surgical removal Recurrence (4 wk)
2nd RA PSL, CPA, heparin Disappearance

d: day; wk: week; mo: month; yr: year; NA: not available; RA: right atrium; RV: right ventricle; PSL: prednisolone; CyA: cyclosporin; CPA: cyclophos-

phamide; LMWH: low molecular weight heparin.
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Behget’s patients, but there may be no
correlation with the occurrence of
thrombosis (9). It has been reported
that the frequency of the prothrombin
mutation 20210 gene, which is associ-
ated with an increased risk of venous
thrombosis, is high in Behget’s patients
(6) but, on the other hand, no differen-

ces were observed, (10). In this case the .

intracardiac thrombus did not respond
to anticoagulant therapy and disap-
peared after PSIL. and CPA. It should be
noted that endothelial injury rather than
thrombophilic factors might play a piv-
otal role in pathogenesis.

The clinical and laboratory features of

six Japanese patients with BD who
developed intracardiac thrombi are
summarized in Table I (11-15). The
male to female ratio was 5:1 and mean
age was 34 years (range, 12 to 72). Two
of the four patients tested were positive
for HLA B51. Thrombi existed in the
right heart in all the patients. Various
treatments have been reported, such as
surgery, the use of thrombolytic agents,
anticoagulants, corticosteroids and im-
munosuppressive agents independently
or together. It should be noted that in
all four patients who were not treated
with corticosteroids or immunosup-
pressive agents, the thrombus recurred
and then responded well to these med-
ications.

Intracardiac thrombus in Behcet’s disease / Y. Kaneko et al.

The 'present case was BD with recur-
rent intracardiac thrombus. The first
approach was thrombectomy, but the
thrombus recurred despite the use of
warfarin, which was successfully treat-
ed with heparin, PSL and CPA. Corti-
costeroids and immunosuppressive
agents might be useful for inhibiting
thrombus formation and promoting
fibrynolytic effect by suppressing en-
dothelial inflammation and injury.

In conclusion, it is worth considering
the administration of PSL and/or im-
munosuppressive agents against intrac-
ardiac thrombus in BD. The mecha-
nism of intracardiac thrombus in BD is
still unknown and should be elucidated
to establish a more specific therapy.
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Specificities and clinical significance of autoantibodies directed against histones
Akira SUWA -
Department of Internal Medicine, Keio University School of Medicine
(Received April 4, 2005)

summary

Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by the occurrence of numerous au-
toantibodies directed against nuclear antigens. Anti-histone antibodies (AHA) are as prevalent as their anti-dsDNA
counterparts in SLE. Despite their frequency and potential importance, there have not been given much attention to
AHA until recently. Nucleosomes, the fundamental repeating units of the chromatin, are formed of complexes of hi-
stones and DNA. The nucleosome core particle is composed of a central tetramer of 2 molecules each of H3 and H4
flanked by 2 dimers of H2A and H2B and surrounded by 2 superhelical turns of approximately 146 base pairs of DNA.
The full nucleosome conatins a molecule of H1 located at the point where DNA enters and exits the nucleosome. Recent
studies have shown that the post transcriptional modification of histone changes chromatin structure to regulate tran-
scription and the concept of this mechanism ‘‘epigenetics’’ has become center of attention in the field of basic cell biolo-
gy.

There have been described diverging specificities of AHA. Many attempts to locate antigenic determinants recog-
nized by AHA have been made and H1 and H2B have been thought as common targets in lupus patients. Studies on mu-
rine models of lupus have shown several intresting findings. The universal epitope is located on H2B in (NZBxNZW)F1
mice. In addition to core histones, MRL-MP/Fas#" mice develop high titers of autoantibodies to H1. Autoimmunity to
chromatin regularly involves humoral immune responses directed against H1. These histones appear to be an early (pos-
sibly initial trigger) autoantigen for this autoimmune response in lupus.

Key words autoantibody; epigenetics; histone; nucleosome; systemic lupus erythematosus
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EX N30 F OOBRNEREMTHEZII VLIV —LEBRTIEARITHYD, IT7 XM H2A,
H2B,H3, H4 LV A~ XA M HIOSEOY 12y b0 SERENS. HEER 2 OfE & BEEOETN
#H IEZPzRFAI7ANERA M ERAOHREBESICEZ /7O F OBBERLIZL> THEHI A TVWSZ &
AMHALMZEINE., EA R, ZEZ#EDNA L EBHIZSLE BFERLBIZ2TERECHETH D, Toh1 >
FIRDERSSUURERIBGEIEREIN —TRAITBLTOHDHRE A M HAEESREEL, FORENES
BEHINTWS, ¥k, BRABESLEEFNITVARBNLT, IT7eAbY, VIA—EZAMVEMAT, X
LAY —LNEBERN—TAHETH DI &P, HIDIX I LAYV — AT 2REEENECREO N H—
ERDTHEHDBRENTNS, XA M E2ENETZHCRBEERFDBERIE, SLE ORFHE, jREEMET 5

£T, EREEASND,

FLo®»IC

D Tia<, MREMSTORIE SBERRICDR
iADOWY, 2HE#HIUFY h—F 2 (SLE) BEm

BERIERARHORERRETHD, BCHME BHICiE, $i=48 DNA (dsDNA) Hifk, Hit R
BT 2 EHRACHKEEER/RBETS. b oHuk, HSm bk, HLURY—LPHikzE
NS OHEHARFEDRKKG S HEEICHEEL, 2 Bx DHCHASEEEIIREEZNS Y. b X
BrelEint:, TRIEEREEBRNICEATHS bHUES, MY SLE BEFRRRIN, TORE

B RSB AR E AT AR

KlFEFM I — T X (drug-induced lupus erythemato-
sus ; DLE) BE THEEI N9, E b BLUHK

—398—



124 B AR AEE

283

(Vol. 28 No. 3)

FHE SLE EF IR I RADEHMNS, EA R EE
BRI VLAY —LNEERIN—-TAHURTH Y,
X T LAY — AT B REBINEDE DRERKS T
»5DNA LA M IZHTHHECHAEED MY
H—=ERDAEENRRINTNSSY, £/, B
FEADE % & blabiWEREE LB ETFRE
EAOEDOEETHRIIY X T4 VAR, &
AN CEBHADHRBEMICE 7 0 F D OBEE
BIZE>THIAIZN TWA I EMALMIZEH, b
A b OBRBEMIIRA N LR E U TER
EMZEOSBTRONWICEBINTNSY, XBT
B, EXrIHT2ECHAORRE CEIKGE
FHEBIIDOVWTHEHNT 5.

1 RYLAY - LOBEE B

EARNAZIOF U DORNEEABHTH B XY
LAY —LERRT DERRATHD, HHET I
JB PINVE=ZBEITUDY) KEH», bUTH
Ty ESEBRVWEEEEATHS. 2 TOAKM
MR EA N REEL, T0O7 2 BEAIEL
ZHEUTHREEINS. EAb R SEOY Ty
K, H1 (21kDa), H2A (14.5kDa), H2B (i13.7
kDa), H3 (15.3kDa), H4 (11.3kDa) M SR Eh
5. H2A, H2B, H3, H4 3& 4 2 3 FOS&E L
7HT— (AF7EAMAREK #=EEL, TOH
BHIZ DNA 752 [Hin (146bp) HEEXDWTX 7 LT
V—Ah&RDS (@D? HIBYh—-EEXAR &
Eh, X7 LAYV —-LBECEESET, X2
ZV—-LBOREE /O F U EERBICEDSIZ
Mz, fMlEMEE OBREDEHINTNSY, X
RAZIREZELSOND T hid B0, HIIZE S

A7 A ARE

(H2A,H2B,H3,H4) 1) H—DNA

Yoh—eXbr
( H1, H1° H5)

K1 RV y—L0HEs
H2A, H2B, H3, H4 R EZE 4 20 FBEA LI 8T~
(a7extr v AEE) ZHRL, TOREK DNA 452 [E
8% (146bp) BE2 DWTR 7 VFV—ALlr 5. HI (Y V/il—
tékv)ux7v¢y~A%©%%&7D7%y%Eﬁﬁ
BIh 5.

L DYT I TiZHTohsd, Y T¥A1TDOR
BB E > TRED, MMt~k Ee
KEoTHRZD. BHEMTIE, HILSNIE
MRFRNZ B4, BERIMMEARE RN HS,
HI°, BFHFRMOZHItIZKHIENS. HINYT
PMABELCKRBREOT X /BOKBLUH
MR- TED, REBMOHINYY > FEE
J0RFUREGENTSIZB0,

X LAY —LNERENDEZDHICE, EAMY
EREHATHPS ERA D> vy RO NAP-1
(nucleosome assembly protein 1) % CAF-1 {chro-
matin assembly factor-1) KX 3k X b 2 EBINH
BTHDH. Jlabb, BMIC H3, H4 A DNA LiZ
EFTLTEBIH, DEICH2A H2BREBL T
AFX I VLAYV — LR EIND. 0%, AN—
< > ZHF ACF (ATP dependent chromatin assem-
bly and remodeling factor) A% ATP O TRx)LF¥—%
RANTXZ LAYV —L&R]BMEL, X713V —A
TVAEBRET D, AN, TEFIE U
Bk, AFIE, ADPURIIVE, E/IEFF
AMER EDOBMREEMICL ST, VY OIF L OME
PERERLEY, BEE, 8 SHELESRLE
WFRIBREEHIET 2 A5 T3S,

EX M oHEOBE

EZX b BRI, =7 bUEKARMER, VA
s HPLCIZ L D EH a3, BEAE
EoT, EXAMHEONHKEIREE2ZITR
T<, Ef, BEEZNHERY AT 1 51 X8
CREENDY, REHIZEALLKSC LD MR
EZIRT0ED, RERFIESRY. KBERIZ
BRHEIE, BELUTHREENERLRTL, 4CT
128BLNICHNS ZERBEL D, EHE X
2 ORIE, 15-18% R IVEREE T MU D A=K
DY Uy 2 R IVEKRKE (SDS-PAGE) T
EREaEhD, Sy MNFEDEA M EZBEL -RH
R (M2, R3)D, FUslReyd TR
BAHR, HBREkOBHEA N BTHRENATVS
A, MESHENZRREOL, HELLTHAVWSZ
ENMETHD, A% I— KT % cDNA %
AnwkYyarEF > VEAEHFE S UHRRIER
IE— BTz,

3. HEX Mok BEN
e X bR, U% SLE BFICRR IR,

2.
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52 FPLC%FE»%KX%/(DF%
FPLC #H\WS vy PRIV A VEBEIL . (CEk13) L 03IA)

ZD#% DLE BETHRE EINAY. HEX b Hifk
1251 dsDNA $ifk & R#EIC SLE iCmBE IR X
1, DLE TRHE R F U HRANERZH EAERT
H5. ULhLENS, HEX b HERMOEEH
HIZH LT, BHZED @ Dahor. FD
HHELT, HBEOHABICFEEIMANS EIZ, BH-
RERSEEINRT VI &, HiABRHEITL DR
MBERY, BRI IPNEIERER, Exohn
5. it X b 2HEIT LE fIlEERICVER LE B/
FEDDDET2HNHD. ZOHKIRZDHS
A%, DLE Tid LE MIfaBE 2= 5% 1. 3 ssDNA $i
FEIHEX b HikEHFEL 2T <, DLE TOB
AR

1. EX b RGRIEZE

FEZX FORAREEE LT, MERARIE, %
FKHifkE19, RIAYD, ELISA®, #iE 7 Ow hEEo
BREPHAREINTER, HikX b UHiRIL HEp-2
Mz BE LT 23LHGETROMENRE R
Y. FEOHATRHAEA M HBZRAETET, &
WOKM, BRAEL &M, BEE2 b 2EE

FRE 7Bt & W Z BB O#OEFURIE T LD
PEeX b hitkaRt T 5. A3 Tiddi H2A-H2B
AL OHE R b hiffidBREER2 2 ENH B
&, FENEMTHEHILE, EENTRNWIEL
DHRERTDOHh TN,

ELISA {3HE X > &BHH BN AF o fe/s
BIZfTbN 5. ELISA 3®BRET, 2¥BMAZ20
HTELSEWDHENDH LN, EFRMRIGHS S
NaZ &%, HUREDOEMILIZELD, confomational
IE =T O—FENEEBI NI KRBT REML D
5. HiE A b HiAD ELISA v b bRENT
w3,

RETOY PETE, BEEZM2% 15-18%
SDS-PAGE T#E#%, —hroe)o—2EIzEE
U, BFEME, DWTEBRERIE b G ERIG
S, RARKINKIDHREBEHNT S, RERE
CRRASEL, SESEICTEL TOWRVWARE
AWESETHSHAEFRIEERE TEDSRR
MBEIN, FEBEHTAIY -2 FITI3EI
W, EREAREX N EBEAERRELT AR, I
b —7RIGtEiE ELISA DF N E RIS,
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