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Role of CCN6/WISP3 in pulmonary fibrosis

Yasuhiko Nishioka, Batmunkh Rentsenkhand, Yoshinori Aono, Momoyo Azuma,
Katsuhiro Kinoshita, Masami Kishi, and Saburo Sone

Department of Respirarory Medicine and Rhevmatology. Instinite of Health Blosclences,
The University of Tokushima Graduate School, Japan

The CCN (CYR61, CTGF, NOV) family is a group of six secreted proteins that specifically associate
with the extracellular matrix. Among them, CTGF is reported to be induced by TGF-f1, and the role of
CTGF in pulmonary fibrosis has been under mvestigation. Meanwhile, the relationship between other
CCN family and pulmonary fibrosis is not fully understood. We investigated the role of CCN6/WISP3 in
pulmonary fibrosis, CCN6/WISP3 significantly stimulated the proliferation of mouse lung fibroblasts such
as C57BL/6 and Mlg, and that the eflects were partially inhibited by the anti-CD29 (B1 integrin) antibody.
On the other hand, production of collagen | and fibronectin was not stimulated by CCN6/WISP3. In the
bleomycin lung fibrosis model, the expression of CCN6/WISP3 in the lungs was increased from day 7 to
14 days after instillation of bleomycin. These data suggest that CCN6/WISP3 might have a key role in lung
fibrosis through a stimulatory effect on the proliferation of fibroblasts in the early phase of lung fibrosis.
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Role of Syndecan-4 in Interstitial Pneumonia

Yoshinori Tanino, Xintao Wang , Yayoi Inokoshi, Naoko Nakagawa, Kazue Saito, Tacko Ishii, Suguru
Sato, Atsuro Fukuhara, Takefumi Nikaido, Jyunpei Saito, Suguru Ishida, and Mitsuru Munakata.

Department of Pulmonary Medicine, School of Medicine, Fukushima Medical University

Syndecan-4 is a heparan sulfate proteoglycan which has been reported to play important roles in
regulating inflammation and tissue repair processes. To determine if syndecan-4 plays an important role in
the pathogenesis of interstitial pneumonia (IP), we first measured the concentrations of syndecan-4 in serum
and BAL fluid of patients with IP and healthy volunteers (HV). Next, we compared the concentrations
of syndecan-4 in serum and BAL fluid with several clinical parameters in patients with IP. At last, the
concentrations of syndecan-4 in serum and BAL fluid were measured in patients with ALVARDS including
acute exacerbation of [PF, and compared to patients with IP and HV. The concentration of syndecan—4 in
BAL fluid was significantly higher in patients with IP than in HV. Syndecan—4 in BAL fluid had significant
correlation with % lymphocyte in BAL fluid in patients with IP. On the other hand, there was no difference
in serum syndecan—4 between HV and patients with IP. In patients with ALIVARDS, the concentrations
of syndecan-4 in serum and BAL fluid were significantly higher than HV and patients with IP. Taken
together, we conclude that syndecan—4 is involved in the recruitment of inflammatory cells into the lungs,
and regulates inflammatory responses in IP lungs.
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i L BAL W& @) syndecan-4 # & QE L, #HEH
L L7m. okis, MITTYEM 2 B oy - BAL
iti P syndecan—4 8 M L ik th 287 A—# —, BAL
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Table Clinical Data of Patients with IP

Healthy IP IPF P CVD-IP P value
(Among IP)
Subjects (n) a2 53 26 12 1

Age(yrs) | 568+ 16| 653+11 | 653+15 | 66.8+27 | 637+ 21 NS

Gender (M/F) 18/13 32/21 21/5 6/6 110 P <0.05
WBC (/pL) N/A 79634 = 427 | 7530 = 304 | 8350 = 727 | 8464 + 1565 NS
CRP (mg/dl) N/A 08+ 02 05+02 09+03 16 = 0.6 NS
ESR (mm/hr) N/A 32x3 7T +4 8+8 48 =1 NS
LDH (U/ml) N/A 251+ 1 247+ 1N 256 + 27 238 =+ 27 NS
KL-6 (U/ml) N/A 1593 + 237 | 1575 £ 178 | 1589 = 502 1515 + 248 NS
SP-A (ng/ml) N/A 1092+ 146 | 98595 | 1046 £223 | 723+£95 NS
SP-D (ng/ml) N/A 2621 =418 | 2327 = 24.1 | 1926 = 351 | 214.5 + 389 NS

Patients with CVD-IP include rheumatoid arthritis (n=1), polymyositis (n=1), polymyositis (n=1), primary Sjdgren
syndrome (n=4), scleroderma (n=2), and secondary Sjogren syndrome associated with scleroderma (2 ),

* P <0.05 vs IPF group, ' P < 0.05 vs |IP group
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Figure Syndecan—4 in BAL fluid from Patients with Interstitial Pneumonin (IP). (A) Syndecan-4 in BAL fluid is significantly higher in patients with
IP than healthy volunteers (Healthy), (B) Syndecan-4 in BAL fluid is significantly higher in patients with IPF, 1IP and IP-CVD compared with
Healthy. There is no difference in syndecan—4 m BAL Muid among three types of IP (IPF, 1P and IP-CVD). * p<0.05 vs Healthy,
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TGF-B-induced lung epithelial cell senescence

Jun Araya', Shunsuke Minagawa', Takanori Numata', Satoko Nojiri', Yoko Yumino',
Jun Kojima', Naoki Hamada', Akira Kinoshita'. Makoto Kawaishi', Yoshitsugu Nomoto',
Katsutoshi Nakayama', Stephen L Nishimura®, and Kazuyoshi Kuwano'

' Division of Respiratory medicine, Department of Internal medicine, The Jikel University School of Medicine
‘Department of Pathology. University of California, San Francisco

Aging is an important risk factor for the development of IPF and the involvement of cellular senescence
in the pathogenesis of fibrosis progression has been postulated. Indeed, 1elomere shortening, a feature of
replicative cellular senescence, has been demonstrated in IPF cases. The multifunctional cytokine TGF-f§
has been widely implicated as a profibrotic regulatory factor in lung pathology, and also implicated in
the induction of premature and replicative cellular senescence in epithelial cells linked to telomerase
transcriptional suppression. Some mammalian Sir2 homologs (SIRT family) are known as potential regulators
of life span and cellular senescence, and SIRT6 has been identified as a nuclear, chromatin-associated
protein that modulates telomere function by its ability to deacetylate histones. Therefore, we investigated
the effect of TGF-f on human bronchial epithelial cell (HBEC) senescence induction in association with
SIRTG expression, TGF-B induced HBEC senescence was determined by senescence-associated (SA) [i-gal
staining and flowcytometric cell cycle analysis with propidium iodide staining. Overexpression of SIRT6
protein with plasmid vector transfection reduced TGF-f induced cellular senescence, conversely, knock
down with SIRT6 siRNA increased senescent cell count. Conditioned medium of senescent HBEC enhanced
[38 integrin expression in lung fibroblasts. These data suggests the involvement of TGF-} induced epithelial
cell senescence in IPF pathogenesis in terms of epithelial-mesenchymal interaction and the regulatory role

of SIRT® in accelerated cellular senescence by TGF-f.
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epidermal growth factor 7 7 3 U —|Z 4" % amphiregulin [, FACHIRD, 4 (kMR Sk SERII
A Y oRai 2t 5, BRI XTI RO HUSIE RS FRZ 351 T amphiregulin A5 THE 2
&2 boZ LAWMESRTEY, MEROHIE - MM LBR~OM 50 HEE SN S, FrREtER
BAHERE I T i P amphiregulin # AL, B M EHSTHEIC LR LTS Z LA A
IR 194EE D AL CHE L s, # 2 CHIEEMMHEE o Bifiik 1 1= 5517 % amphiregulin ¢ %
Bl A At Lo, feetERlisd e o Mi#iaE 4 1V T amphiregulin O %8 8 & e U L P R (e ik T
L f. b BERE S U TS e T aI bR & 7 R R B A IV 2, Amphiregulin o) %
HLUL M MR K OMIELZRR 8 B, FARHEAE IiHLER THISE L Ty, FrRYEMiBtESE o
$HE(Z amphiregulin 23 5 L T4 Z LALREE S .

Expression of amphiregulin in lung tissue from patients with
idiopathic pulmonary fibrosis

Takashige Maeyama, Jyutaro Fukumoto, Tomonobu Kawaguchi,
Chika Harada, Saiko Suetugu, and Yoichi Nakanishi

Research Institute for Disease of the Chest, Graduate School of Medical Sciences, Kyushu University

Amphiregulin is transmembrane glycoprotein, which is a member of epidermal growth factor family.
Soluble forms of amphiregulin are released by proteolytic cleavage, and act as an autocrine/paracrine factor.
There are reports that suggest amphiregulin may play important role in tissue repair or remodeling processes
after injury in skin, liver and intestinal tract. In the previous year, we reported that serum amphiregulin level
was elevated in idiopathic pulmonary fibrosis (IPF). The purpose of this study was to investigate whether
expression of amphiregulin is upregulated in lung tissue of IPF. The immunohistochemistry for amphiregulin
was performed in lung tissues form 10 patients with IPF. The immunoreactivity grade for amphiregulin was
significantly increased in epithelial cells and interstitial cells of IPF compared with control. The result
suggests that amphiregulin may be involved in the pathogenesis of IPF.
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The involvement of fibrosis-related growth factors in
endothelial-mesenchymal transition

Naozumi Hashimoto, Kazuyoshi Imaizumi, and Yoshinori Hasegawa

Deperrtment of Respiratory Medicine, Nagova University Groduate School of Medicine, Japan

The pathological hallmark lesions in idiopathic pulmonary fibrosis (IPF) are the fibroblastic foci, in
which fibroblasts are thought to be involved as key mediators of matrix deposition. Our study suggested that
endothelial cells may give rise to some population of the lung fibroblast population through an endothelial-
mesenchymal transition process comparable to that seen in epithelial-mesenchymal transition (Epithelial-
MT). The underlying mechanism might be suggested by the findings that combined treatment with activated
Ras and TGFp could cause endothelial-mesenchymal transition (Endothelial-MT) in endothelial cells. To
evaluate whether combined treatment with PDGF, as an activator of Ras, through PDGF receptor (PDGFR),
and TGFp can alter the expression of endothelial specific markers on endothelial cells, we examined the
effect of the combined treatment in microvascular endothelial cells by flow cytometry. Combined treatment
significantly repressed endothelial markers. To examine the direct involvement of Ras in endothelial-MT,
the treatment with Ras inhibitor was performed for endothelial cells with activated Ras. Although pre-
treatment with Ras inhibitor modulated the restoration of endothelial markers, Ras inhibitor failed to restore
the repressive expression of endothelial marker in complete Endothelial-MT cells. These findings suggested
that early regulation of Ras signaling and TGFp signaling might be involved in the inhibition of endothelial
mesenchymal transition.
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