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Transcriptional Regulation of The Human o2(I) collagen
gene by Spl and Sp3

Hironobu IHN, Kunihiko TAMAKI1

Department of Dermatology, Facuity of Medicine, University of Tokyo

Summary

In this study, we investigated the role of Spl and Sp3 in regulating the transcription of the human
a2(1) collagen gene. We showed that Sp1 and Sp3 specifically bind to three of the previously
characterized cis-acting elements in this promoter, including two positive cis-acting elements be-
tween —303 and 271 and —128 and —123, and a repressor site between —164 and —159, but do not
bind to the fourth cis-element bound by CBF. Functional analyses of Sp3 and Sp1 in Drosophila
cells indicate that each protein transactivates the human o2(I) collagen promoter with equal po-
tency and, when tested together , have an additive effect on the promoter activity. Furthermore, in
vitro transcription assays demonstrated that both Sp1 and Sp3 are capable of supporting transcrip-
tion from the collagen promoter independently of each other. However, when activities of both
Spl and Sp3 are blocked with specific antibodies, in vitro transcription from this promoter is al-
most completely abolished. The results of this study demonstrated that Sp3 is as potent an activator
of the human o2(l) collagen promoter as is Spl and that a transcriptional activity of the human
a2(1) promoter is dependent on both protetins.
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ASSOCIATION OF FUNCTIONAL MICROSATELLITES
IN THE HUMAN TYPE 1 COLLAGEN o2 CHAIN
(COLIA2 ) GENE WITH SYSTEMIC SCLEROSIS

Ryu-Ichiro HATA, Jun AKAI, Akinori KIMURA ( Division of Adult Diseuses, Medical
Research Institute, Tokyo Medical & Dental University) Osamu ISHIKAWA ( Department of
Dermatology. School of Medicine, Gunma University ), Masataka KUWANA (Division of
Cellular Signaling, Institute for Advanced Medicine, Keio University School of Medicine),
Hiroshi SHINKAI (Department of Dermatology, School of Medicine, Chiba University )

Summary

Systemic sclerosis (scleroderma; SSc) is a generalized disorder of connective tissue character-
ized by fibroscierosis and degenerative changes in the skin, synovium, muscles, and certain inter-
nal organs, notably the gastrointestinal tract, lung, heart, and kidney. Although there is occasionally
inflammatory changes in the early stage of the disease, the hallmark of the disease is skin thicken-
ing caused by excessive accumulation of connective tissue components dominated by type I col-
lagen which is encoded by the COL/AI and COLIA2 genes. To investigate the possible disease
susceptible genes for SSc, ' we examined the association of the diseage with various combinations
(haplotypes) of microsatellites that showed combination-dependent transcriptional stimulation of
the COLIA2 gene. The gene containing a specific combination of the two dinucleotide repeats,
that is, haplotype 5'-(CA)/3CGCACA(CG)6(CA)S -(GT)12 -3', {(l 3,6,8)-12}, homozygously,
was found in significantly higher frequency (P=0.029,Relative Risk, RR>6.93) in SSc patients
than in controls, and the association was increased (P=0.0042, |RR]>32.0) in the male patients
positive for SSc-specific antinuclear antibodies (ANAs). The combination of the dinucleotide re-
peats having higher frequency in the SSc patients showed the highest stimulative activity for the
transcription of the COLJA2 promoter among the reporter gene constructs tested. These results
indicate that the patients having a specific combination of the dinucleotide repeats homozy: gously
and expressing the ANAs have a higher risk for SSc than those individuals with other combinations
of the repeats and suggest that the genotype of the COLIA2 gene determines susceptibility to §Sc
in some of the patients and that development of the ANAs raises susceptibility to the disease.
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Table 1 Association of homozygous haplotypes ( functional microsateflites ) in
the human COL1A2 gene with systemic sclerosis { 3Sc ).

Haplotype Healthy S5¢ 2 SSc SSc(Male) S5¢(Male)
Controls (TCR+) (TCR+)
(L.m.n)-x (N=209 )* T N-o3) (N=68) (N=23) (N=15)
Total 36(0.172 ] 5 12 (0.129) 10(0.147) 5 (0.261) 4 (0.266)
pr4 0.437 0.766 0.380 0.189
RE 0.711 0.829 1.330 2.130
(14,68 }-17
Frequency  25(0.120)  6{0.065) 4(0.059)  3(0.130) 2 (0.133)
P 0.206 0.111 0.549 0.565
RR 0505  0.458 1.098 1.126
{(15.7.8 )-12
Frequency  11(0.052) 3(0.032} 3(0.044) 0(0) 0)
P 0.326  0.536 0.308 0.458
RR 0.600  0.831 0 0
(14,6.8)-17+
(15,7.8)-12
Frequency 36 (0.172)  9(0.097) 7{0.103) 3(0.130) 2(0.133)
P 0.127  0.238 0.435 0.515
RR 0510  0.551 0.721 0.739
(13,6,8 }-12
Frequency 0(0) 3(0.032) 3(0.044) 2 (0.087) 2(0.133)
P 0029 # 0.014 # 0.0095 # 0.0042%
RR >6.93 >9.60 >19.81 »32.00
Upstream repeat
{l.m,n)=(13,6,8)
Frequency  2(0.010) 4(0.043) 4(0.058) 2 {0.087) 2(0.133)
P 0075 0.034# 0.050 0.023 #
RR 463 544 9.81 15.85
Intron repeat
(x) =12 _
Frequency 51 (0.245) 26{0.280) 22(0.323) 7 (0.304) 5{0.333)
P 0.625 0.266 0.713 0.651
AR 1.19 1.47 1.35 1.54

*1 Number of subjects examined in each group. “2 SSc¢ patients positive for anti-DNA
topoisomerase | antibody, anti-centromere antibody, or anti-U1ribonucleoprotein
antibody. *3 Frequency relative to total number of subjects. *4 P values were
calculated by Chi-square analysis with Yate's correction. and Fisher's exact probability
test was employed when the case number in any given cell was less than 5.

*5 Relative risk(RR) was calculated by the method of Woolf. Unity was tentatively used

when the case number in any given cell was nuil.
# Significantly different from controls,
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Figure 1. Relationship between frequency of homozygous haplotypes and their transcription-stimulat-

ing activities.

1 Transcriptional activity was measured by luciferase activity after transfection of huinan fibroblasts with

the constructs containing various haplotypes.
#2 Male patients positive for the ANAs.

*#3 Subjects containing haplotypes with low transcription-stimulating activities. P=0.53
*4 Subjects homozygous for the haplotype (13,6,8)-12. P=0.0042
#5 Relative risk was calculated by the method of Woolf. Unity was tentatively used when the case number in

any given cell was null,
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Identification of Antigenic Subunits of RNA Polymerase I/I11
Complexes Recognized by Systemic Sclerosis Sera

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

Summary

Autoantibody reactive with RNA polymerase I/IIT (RNAPI/II) is specific to systemic sclerosis
(8Sc) and 1s associated with a unique subset of diffuse cutaneous SSc¢ having rapidly progressive
skin thickening and a high frequency of renal crisis. The clinical usefulness of anti-RNAP I/111
antibody is widely accepted, but practical assays to detect this antibody are not established yet.
Both RNAP I and RNAP III are complex molecules consisting of at least 10 independent polypep-
tides, and antigenic subunits recognized by anti-RNAP I/III antibody have not been identified to
date. To determine the subunits recognized by anti-RNAP I/III antibody in SSc sera, RNAP I/I11
preparation affinity-purified from HeLa cell extract was used in immunoblots as an antigen source,
When 28 SSc sera positive for anti-RNAP I/11I antibody were analyzed, at least [5 different polypep-
tides were bound by anti-RNAPU/III-positive sera in various combinations. The largest subunit of
RNAP IIT (RPC155) and 62-kDa polypeptide (RPC62} were recognized by 28 (100%) and 26
(93%) sera, respectively, indicating that major antigenic epitopes were located on these subunits,
By using RT-PCR using specific primer sets, we have successfully obtained cDNA encoding the
entire open-reading frame of RPC62 from K562 cell line. When recombinant RPC62 fusion pro-
tein was expressed and used as an antigen source in immunoblots, 16 of 20 anti-RNAP I/I11-posi-
tive sera recognized recombinant RPC62. Our results indicate that recombinant RPC62 is one of
candidate antigens used in solid-phase assay for detection of anti-RNAP I/I1 antibody.
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Table 1. Reactivity to individual RNAPsubunits in
28 SSc sera positive for anti-RNAP I/II1 antibody

Positive reactivity

RNAP RNAP

subunit class Number Frequency
240-kDa 11 : 18%
220-kDa 11 5 18%
190-kDa | 29%
155-kDa IT1 28 100%
145-kDa ]| 2 7%
138-kDa il 17 6%
126-kDa I 8 29%
84-kDa HI 28* 100%:*
62-kDa I 26 Y3%
43-kDa [ I 7 25%
34-kDa ? 9 32%
32-kDa 7 15 54%
27-kDa m 21 75%
23-kDa ? 2 7%
21-kDa ? 4 14%

*Reactivity to 84-kDa protein was also detected in
normal control sera and may represent non-specific
reaclivity in some sera.
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Figure 1, Inmunoreactivities to recombinant RPC62
and RPC62-del fusion proteins in anti-RNAPI/111-posi-
tive sera. Recombinant RPC62 and RPC62-del were
probed with rabblt anti-MBP polyclonal serum (lane 1), 5
anti-RNAPL/II-positive sera (lane 2-6), 2 anti-RNAPI/II-
negative sera (lanes 7 and 8), and 2 healthy sera (lanes 9
and 10). RPC62 was specifically recognized by 3 of 5
anti-RNAPI/II-positive sera, but not by anti-RNAPI/TII-
negative serumn or healthy control serum.
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Microchimerism in Patients with Systemic Sclerosis

or Sjogren's Syndrome

Osamu ISHIKAWA, Yukic ENDO, Izumi NEGISHI

Department of Dermatology, Gunma University School of Medicine

Summary

Microchimerism of fctal cells occurs during most pregnancies, and fetal progenitor cells have been
reported to persist in the maternal circulation. Recent studies showed a greater number of non-self
circulating tetal cells in the women with systemic sclerosis (SSc). Anti-maternal graft versus host
reaction by fetal cells may be implicated in the pathogenesis of certain autoimmune diseases.

To explore this hypothesis, we carricd out a polymerase chain reaction (PCR) analysis to identify
Y-chromosome sequence in DNA extracted from peripheral blood cells (PBC) or affected minor
saltvary glands of the women with SSc or Sjogren's syndrome (S)S). Y-chromosome sequence
should be derived from male fetuses since we chose female patients or healthy women who had
delivered at least one son. First, we examined PBC of healthy women and women with SSc. Y-
chromosome sequence was detected in 4 out of 22 (18%) female patients with SSc (limited cutane-
ous type: 2/16, diffuse cutaneous type: 2/6) and unexpectedly, in 10 out of 20 (56%) healthy women.
Second, we studied 12 samples of affected minor salivary glands of women with SjS. Y-chromo-
some sequence was amplified in 9 cases (75%), in 3 of which we detected Y-chromosome bearing
mononuclear cell infiltrates in the minor salivary glands with in situ hybridization assay. In PBC of
women with SjS, 2 out of 6 patients were positive for Y-chromosome by PCR method.

It 1s hard to conclude that circulating fetal cells in peripheral blood directly cause the diseases. The
infiltration of Y-chromosome bearing cells in minor salivary glands suggests that microchimerism
of fetal cells might have partial involvement in pathogenesis of §jS. It is, however, of great impor-
tance to further elucidate whether microchimerism is disease specific or ubiquitous phenomenon in

certain diseases.
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