E1

HMEAESRICET ML 2N SRR MOEFENS L CRERRO LB R

Patients with

Patients without

Variables detectable [L-12 detectable [L-12 p
(n=9) (n=26)
anti-Topoisomerase -1 44 % (4 44 T (4) NS
anti-Centromere 40 9% (11} 9.2 % (5) NS
anti-UIRNP 22% (2) 154 % (4 NS
ANA 22 % (2) 92.3 % (24) NS
CRP elevation 100 % (9) 269%(7) NS
ESR elevation 56 % (5) 308 % (24 NS
Characteristics
Sex (male:female) 2.7 5:21 NS
Age (years}) 624 56.0 NS
Duration of discase (years) 8.1 6.6 NS
Raynaud's phenomenon 160 % (9) 92.3 % (24) NS
Pitting scars/ulcers 78.0% (1) 23.0% (6) 0.003
Short sublingal frenutum 56.0 % (5) 57.6 % (15) NS
Contracture of phalanges 220% () 11.5% (3 NS
Pigmentation 44.0 % (4) 69.2 % (18) NS
Telangiectasia 56.0% (5) 308 % (8) NS
Calcinosis 0% (0) 38 % (1) NS
Organ involvement (%)
Fsophagus 88.9 % (8) 57.6 % (15) NS
Lung 66.7% (6) 538% (14) NS
Decreased %DLco 300% (3) 154 % (4) NS
Decreased %VC 44.4% (4) 11.5% (3) NS
Heart HI%(1) 11.5%(3) NS
Kidney 0% (0} 38% (1) NS
Joint T87 % (T) 57.6 % (15) NS
Muscle 1A% 154 % (4) NS

AL ST BT B IRTIL- L2 WRRHTIE (n=0) & ARV (n=26) OB bLIS & TREL A7 L
T b U, I~ L2880 BSScill 6 RO 7 e BHs i (2 A7 B R & i 7 (h<0.005) .
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T K

Al ¥ T, FiBRERE & EEUE OBREN
HE L ORSEIZ W TIART &2 MA T, 4, &
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To. TEME(L THERRIC L 0 3 X h 5 (D40 L 4y 703,
Fiow 7 a7 p— Ui Y OCDA0BgtEMEL 2
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WCEA IR IL-1213TH A — 7 #ki fER L. IFN
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FEMN TR LB 2 G AN v v FizisnT

LMEL~APREN I ERPEIN TN Y,

R IERE O Thl/Th2 235 o AW TlkER O
ENWEIATHY, EROBETYE. Th2 BEA A
REROFHLHEE SR TWAR, Thl RY¥A b o
A DEELIERERTN299. BB, Sato 5
IZSSc BHEAOMFBFIL-12 2 HEL R, fir &
[RIBRIZ SSc BF O B2 M iF IL-12 B LUl &R
THREHNEETAZ L, ELICEEEDF L ik
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57, FEo, KA ELFE (PBMC) 12 LA IL-127E
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FGF L FGFRFhFN D 7 7 I ) —/pFHEIZ 20T
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Major Autoantigenic Epitopes on RNA Polymerase III

Recognized by Sera from Patients with Systemic Sclerosis

Masataka KUWANA

Institute for Advanced Medical Research, Keio University School of Medicine, Tokyo, Japan

Summary

Autoantibody reactive with RNA polymerase I/III (RNAP I/II1) is specific to systemic scle-
rosis (SSc) and is associated with a unique subset of diffuse cutaneous SSc having rapidly progres-
sive skin thickening and a high frequency of renal crisis. The clinical usefulness of anti-RNAP I/
antibodies is widely accepted, but a practical assay to detect anti-RNAP I/11l antibodies has not
been established yet. We previously found that the major antigenic epitopes recognized by anti-
RNAP VI antibodies in SSc sera are located within the largest subunit (RPC155) and the 62-kDa
polypeptide (RPC62) of RNAP III by immunoblots using affinity-purified RNAP I/II/I1I as an
antigen source. To further determine the major epitopes on RPC155 and RPC62, four different
portions of RPC155 and an entire open reading frame of RPC62 were expressed as recombinant
proteins in a bacterial expression system and were used as antigens for immunoblots. Four RPC155
recombinant fragments were recognized by 11 SSc sera with anti-RNAP I/Ill antibodies in various
combinations, but all anti-RNAP I/IlI-positive sera reacted with RPC155-C, corresponding to amino
acid residues 732-1166 of the entire 1391 amino acids of RPC155. RPC155-C was not recognized
by 10 SSc sera without anti-RNAP VIII antibodies or 6 healthy sera. A recombinant RPC62 was
recognized by 6 (56%) of 11 anti-RNAP ¥/Ill-positive sera, but not by SSc sera without anti-RNAP
/1Ll antibodies or healthy sera. In summary, our results indicate that recombinant RPC155-C con-
tains the epitope commonly recognized by anti-RNAP I/I1I antibodies in SSc sera and is a candi-
date antigen used in solid-phase assays for detection of anti-RNAP I/II] antibodies.
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KEORNAPL/III FIROBEIZR#ECHS, LivL
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L7, B b B AaskKs62 35 poly AT O mRNA %
T BRF 4 vy A G olige (dv),, (Eifi,
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P4 62l Tdh 7. RT-PCR - L D H#4F Tl K562
L4 oo JEIE MR HeLa, HepG2, skmel23 T % RPC62
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EES2LOTHEY . RPC62 THEA 100 kDa,
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Table 1. Reactivities to recombinant RNAP I1I fragments in SSc patients with
or without anti-RNAP I/H1 antibodies and healthy individuals

Recombinant SSc S$Sc Healthy
RNAP HI anti-RNAP [/I1I(+) anti-RNAP I/I1I(-) individuals
fragment (n=11) (n=10) (n =6)
RPCI155-A 2(18%) 1 (10%) 0
RPCI155-B2 1 (9%) 0 0
RPC155-C 11 (100%) 0 0
RPCI155-D 3(27%) 0 0
RPC62 6 (55%) 0 0




D@ cDNAWTA & L CHBIB L 7. & H A7 cDNA BT
P pGEM-TizH 7 7 o —=1 2 L, EERF| 45T
L. BEFND RPCLG5 DI BEBC Y & g L7, RPC155-
A, B, -C, DoV L EEMOE S L EEOHEE
HEFLTOIR, FhFn 1BE 2 @oERE
OHEFRD-, O 2o =—@ODNA»LILE- -
OEEMFIARH SR LS, PCRICE S
Z— 504 RPCLAS B T W FET 287454
(SNP) EEBZ LR,

RPCIGS-A, -B, -C, -D % FH.F4 pMAL-—c2 {297
sua—=Z 1L, MBP EOBEEA L L TRESY
7=, RPC1556-A, —C, D ik »¥— | OIFERE Y5
JURMEBEAOS TEIL, ThEThOEr & a—
F+2a2mEEROBEIMESINE, LivL,
RPC155-B @ cDNA & H 7 7 m— = 7 L= K o
aom—ph v b B2 HRPC166 0 HE FE LS 23
mHEnt, WTFROEEESPICLIEXOREK,
FEA, BEAFED, TOMERPCISS-BOERNHE
S TWhehoi, #0710, EbE< original @
T I/ RRELS A EBT Ay o0— % RPCISE-BZ (7
I EETRAE 365-451) L AMTV, FOHOBRITICA
VW (B1), RPCIS5 D 509-519F B 7 3 ./ BEfECS
HABE O FOECTHEEBI TEREENRT
BY, @EEEP O EEXLATNDY, 2D
729, ZOEERLESEETR ) 2 MERA
DIHEBNKBE IR L TESICBE, 2hbolis
FOBEREE o7 m— GBI S TREM A S
W,

RPC155% 22— R4 542D ) vy MEAIZ
4 DHRNAPL/ TR 8B AE 11 ], HLRNAPT/
T1T HUAREIE A E 10 F], BEF A 6 (7 D MLiE D BUG

HEzRE7 oy P TR~ #1087 LD,
RPC155-A, B2, C. DixFhFh 2 (18%) . 17
(9%), 114 (100%) . 3 (27% OHFRNAPI/IIT#i
RIEAE M - K D aRak &4, RPCISS 4y 1 BicidA
L RUGST DO e N BEET AN
N &I, BT, RPCI1S5-CiIHIRNAPL/III HifkAsps
PEOEFNT L0 R S 3v, HURNAPT/TTT fnfpa it
BIEB L UEH AOMFIEER SR>/, L
72735 T, PULRNAPL/TII kBB miFIZ £ v Ho@ L
TRFENAHTE b —7IRPCISS-CIZEET B 2 &
B GMNE o, RPCIG5-CIC L RNAPIIL IZ 4R A
ToFEIRPRNAPTL & 7 X/ BAECF o0 FR RIS B\ ViR
PEENTELY, SHROEMETE b—T8SD
BT IC X 0SB SEIC IS (T BRNAPIZ AT S B L kRE
EDA D= A LPERAINDTRENRS S,

FLRNAPI/I N s %9 2 ELISAADIGHA

o, HURNAPL/III HUikidsafEibbeikic L v [EE
Sh-BCHfEThy ¥, BEMFFOFEL na
tive R RNAP 3T L & T 5, T, BRMBEM
FHhoBOfED#E <X, native 247 F Ed con-
formational BB F—7 L RIGTAZLENTRER
TWaHY, LER-T, RIBE CTRIRIELY 2
Ve MEBIERNOST L IIERBENELD
ez, BEBUEE ORILES VAR S S,
L7 L, AREFFEIC XV SR B3 1l iE P OHERNAPL/
I FifED 5 B < &b —5id KEBR CRE S
e 7azmy bEeEURIGTAHAZEFH LN
re LTZ28~ T, KIBETHREEZV o)
FOYF o=y FTHHRNAPI/IIIHiE 2 BT 2
T A DEE LTHWS Z LT & DA RS

RNAPIII-

Zinc-binding Active specific
domain center region
RPC155 1K | I 1301
1 374
A TR
365 451
B2 N
732 1166
C I
10982 1391
D I

Figure 1. Recombinant RPC155 fragments used in this study. Four different
portions of RPC153, including RPC155-A, B2, C, and PD, were expressed as

recombinant fusion proteins in bacteria, and used for immunoblotting.
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Interaction Between GC Box Binding Factors and Smad Proteins

Modulates Cell Lineage-specific Collagen Gene Transcription

Yutaka INAGAKI and Atsuhito NAKAO*

Department of Internal Medicine and Division of Clinical Research, National Kanazawa Hospi-

tal, Kanazawa, Japan, and * Allergy Research Center, Juntendo Medical University, Tokyo, Japan

Summary

Systemic sclerosis, which is characterized by accelerated deposition of collagen in various
organs, seldom involves liver. While activated hepatic stellate cells (HSC) are the main producers
of type [ collagen, parenchymal hepatocytes produce little, if any, of this protein during hepatic
fibrogenesis. We have previously reported that a ubiquitous frans-activator Spl and interacting
unknown factor(s) bind to the -313 to -255 sequence of a2(I) collagen gene (COL1A2) and play
essential roles for basal and TGF-B-stimulated transcription in skin fibroblasts and activated HSC.
Recently Smad3 has been shown to bind to the region, and its interaction with Sp1 has been impli-
cated in mediating TGF-B-elicited COL1A2 stimulation. The present study demonstrates the pre-
dominant binding of Sp3, rather than Spl, to the -313 to -255 sequence in parenchymal hepato-
cytes. In these cells, this region did not exhibit strong enhancer activity or mediate the effect of
TGF- on COL1A2 transcription. Transfection of activated HSC with an Sp3 expression plasmid
abolished the COL1A2 response to TGF-p, whereas overexpression of Spl in hepatocytes increased
basal COL1A2 transcription and conferred TGF-P responsiveness. Functional interactions be-
tween Spl and Smad3, but not between Sp3 and Smad3, were demonstrated by co-transfection
experiments. Altogether, the results indicate that cell lineage-specific interactions between GC box
binding factors and Smad protein(s) may account, at least in part, for differential COL1A2 tran-
scription and TGF-B responsiveness in activated HSC and parenchymal hepatocytes.
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Fig. 1. Gel mobility shift assays and Western blot analyses of the GC box binding nuclear fac-
tors. A; Nuclear extracts prepared from primary culture of hepatocytes and activated stellate cells
were incubated with the COL1A2 promoter sequence containing GC boxes. Antibodies against Spl,
Sp2, Sp3 or Sp4 were used for interference assays. The arrowheads indicate the complexes most
effectively affected by the addition of anti-Sp1 or anti-Sp3 antibodies. NS, non-specific band. B;
Nuclear proteins prepared from freshly isolated hepatocytes (HEP) and stellate cells (HSC) were
immunoblotted with anti-Sp1 or anti-Sp3 antibodies.
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LUC Hepatic Stellate Celis Hepatocytes
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* . *
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300 T T T T

200 +

100 A
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B 1GF-ptreated

Sp3 Control Sp1

Fig. 2. Effects of overexpression of Sp1 or Sp3 protein on COL1A2 transcription. Ac-
tivated stellate cells and primary culture of hepatocytes were transfected with the -
378COLI1A2/LUC construct together with a control empty vector or expression plasmids
encoding either Spl or Sp3, then untreated or treated with TGF-B. The values are mean + §D
obtained from five independent tests and expressed relative to the activity in untreated stel-
late cells co-transfected with the control expression vector. The asterisk means that the
values are significantly different between the groups. NS, not significant.

1 COLIA2 DERERIGERNAL O Bk 378 AN
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R AREBIHSWTREI LY. PP AT
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ZTI05RR D 3 v 7 24T- 7. PBS CIEBESR L
Fo%170. 1% FBSHRANDMEM 2.5 nl 2804, S5
ABMFREE L. A 729 —FF v A1, 5
TN 7 e T—E T v ad AT I (Promega)
PRWTIT- 7.

mREEE

EME LR & NI ERTHIR A S &
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TotbtAETIE, Ll b THDAY FidmM
FORERT TR 2 KEE S~ L7z (Fie. 1), BrRM
% By Tantibody interference assay %4975
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HELTWHDIZx LT, ITREMIR T Sp3 DFE &
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(%) s
400 + T .
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—*
200 + T
100 T
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Fig. 3. Functional interaction between Sp1/5p3
transcription factors and Smad3. Activated stellate
cells were transfected with the -378COL [ A2/LUC
construct together with a control empty vector or a
Smad3 expression plasmid. [n some cases, either Spl
or Sp3 expression plasmid was co-transfected together
with a Smad3 expression vector. The values are mean
+ SD obtained from five independent tests and ex-
pressed relative to the activity in cells transfected with
the -378COLTA2/LUC construct together with an
empty expression vector. The asterisk means that the
values are significantly different between the groups.
NS, not significant.
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DEMIZERS B Fig. 1A). BHOERNICE
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Uiz (Fig. 1B).
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Blockade of Endogenous Transforming Growth Factor 3
Signaling Prevents Up-Regulated Collagen Synthesis in
Scleroderma Fibroblasts

Hironobu THN, Kenichi YAMANE, Masahide KUBO, Kunihiko TAMAKI
Department of Dermatology, Faculty of Medicine, University of Tokyo

Summary

To elucidate the role of transforming growth factor B (TGF-p) in the increased expression of
the collagen gene in sytemic sclerosis (SSc) fibroblasts, we determined the production of TGF-B1
levels, the expression of the TGF-B type I and type I receptor proteins, and the expression of
messenger RNA and transcriptional activity of a2(I} collagen gene in SSc fibroblasts. SSc fibro-
blasts expressed increased levels of TGF-f3 type I and type 1l receptors, but secreted amounts of
TGF-f similar to those secreted by normal fibroblasts. The blockade of TGF-P signaling with
anti-TGF-B antibodies or a TGF-$1 antisense oligonucleotide abolished the increased mRNA ex-
pression, as well as the up-regulated transcriptional activity of the human-a 2 (I) collagen gene in
SSc fibroblasts. These results suggest that TGF- plays a crucial role in the pathogenesis of SSc¢
and raise the possibility of a therapeutic approach with anti-TGF-p antibodies or a TGF-B1 antisense

oligonucleotide.
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In vivo Footprinting Analysis on the Human «2(I) Collagen
(COL1A2) Gene Promoter of Dermal Fibroblasts Derived

from Patients with Systemic Sclerosis

Osamu ISHIKAWAa and Kazunori OHNISHI

Department of Dermatology, Gunma University School of Medicine

Summary

It is well recognized that dermal fibroblasts of systemic sclerosis (SSc) produce type I col-
lagen more than normal dermal fibroblasts and that the increased production of type [ collagen
results from the transcriptional activation. We examined the difference of DNA-proteins (transcrip-
tion factors) interactions in COL1A2 gene promoter between dermal fibroblasts of patients with
SSc and normal controls using in vivo foot printing analysis. Some DNA-proteins interactions
were observed in and near the promoter regions that were detected with DNAse 1 footprinting
analysis . The most striking difference was obseved in the region (-155 bp to -173 bp) . which was
identified to bind an inhibitor of the promoter. The pattern of in vivo foot printing in the region of
SSc resembled to that of naked DNA and was different from that of control. These results may
indicate that the increased transcriptional activity in SSc 1s due to the luck of inhibition of the

promoter region from -155 bp to -173 bp.
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