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World Symposium on Pulmonary Hypertension DK+

“World Symposium on Pulmonary Hypertensuon (WSPH)" (&, BETlE S T &ICHES
NTVDIHBNEECET 2RADERY VRIDLATY. 1 @EODV\/SPH Tla, HEERIE
HER U TWEREMMEIMEE (primary pulmonary hypertension : PPH) &Kk UZ0D3EEIE
BEWREL, FUHTHEREEDAZRODEENS CabNE U, 82 EBE® WSPH TIFIR
FEOMBMERERRIEORE L, FU EMRERSIERE (pulmonary arterial hyperten—
sion: PAH) DEEELRINERSN, PPHOREEME®, TRTORT /—ILREHFULIEEZ U
PPH BB EDBEEIC DVWTIREINS I bNE L. 83 B WSPH TORA > M, fiE
MEEDDEETIEFERDEMR "PPH” Z4RFE PAH/RIESE PAH [CEET 3L, HiRES
LIEE U TORO PAHBEETH 2R VIV EREIL, TEFTVRAICHE DL PAHBENA
RSAVIMRESNIETY. $4BWSPH (BE) TOBE, MSEERKRDFEDIETH
TIRhN, BILETFEMOREIC LY REE PAH DBEGEM PAH (CEESN, 1SHMEEEERS
M (chronic thromboembolic pulmonary hypertension : CTEPH) HAIEXBIEBRUEL
fe. &BIC2FBDORO PAH BEETHDVILT T T 4 )VEAIFANT, PAHBEAA RSAY
DUWENB T rbnFE Uz, 55 B WSPH TEEIE WSPH OBSEE(CH UVVIREEH W EBAT
UTchY, PAHBETCIHMEREFEORRDBEZEOHATENRDONDZFMERY, Fio, EDE
BPHRSERCHOHSNEEDOERY, BOMENOFEREMILLENEBNET.
WSPH ($1E3R88 - RS (EH & KU BRRW/INER, WENE, BEREFREDOTRITBOE
@%%Bﬁﬁi@mlﬁf BERRMERIHO—E(CERL, MBMEECET 2EMOAE CHFEESRE
- DIRREBERGENERICHBINET. Fz, WSPH OBEHERIEKE LN T AR IMEE
HARSAVELTEEDHDN, DEDWSPHE TOSHWEDIEMEERZEDHFEMEICLKRE
75X TVEY. WSPH DEEZER A V/N\—FRERBKOWHRENDOLT, BHEADSIF
TOHTHHTY. ULHhLIEWEER, E<OEFRAMRENEAZICBESN, DIEROANRZD
ECFEOENFICHERI DL DICHRDEEHEFUVWEBNET. (PEEN)

BEE 4@ World Sympo-
sium on Pulmonary
Hypertension : RIZER

+210 WHO meeting on Primary Pulmonary Hypertension (Geneva, Swiss 1973)

<% 2@ The Second World Symposium on Pulmonary Hypertension (Evian, France 1998)

-% 3@ The Third World Symposium on Pulmonary Arterial Hypertension (PAH) (Venice, Italy 2003)
-5 4@ The Fourth World Symposium on Pulmonary Hypertension (Dana Point, USA 2008)

-# 5@ The Fifth World Symposium on Pulmonary Hypertension (Nice, France 2013)
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KREEL % EENICETT 572012, e
HEBSINETIHALRTEY, BFR™,
W3l h v 7P, elastometer®, durometer®”,
vesmeter® 2 EAME S LTS, LAl
2h, MEELEERICNET S HEE LTS
NETIMELLTWS D DIEF R, EEH{LD
HANCIE, AT X ) EEBECEHMET 5 R *
YRAT7HELBBSERTEY, BEDLZA
T=WFRAZ ¥ —FE LTHEDITISRTW
5.

AF v Z2a7iEb & d & Rodnan BICX &
Fans, EBICEMTH o220, Thw
kL CTREMEML L7z Clements 5 12 X 3 modi-
fied Rodnan total skin thickness score (MRSS)
(B1) 25, BEOCELZAEBIIZEL AL R
TW3 Zhid, BHho 1784 (HFE,
TS, TRTIE TOME ME, RUNEE, MEE,
RLR, TR, TRE) OREELE 0~3 ®
{BRECRT 5 (0=1E%, 1=1E, 2=P%
W, 3=%E). BENI0~51&%5%. 2a7®
LBBNE, REEZTIBETIRER, EEOER
EFIREDWEEZEFHMIT 2. RELTHEED
I EL ZWEE% 3, AR FZEELE
BORRREIZo RO DEF 1 L,
TORME 2 EHET S,

MRSS 2 L 2RO EIzH 2o T,
BIIRICUTOX ) REBFLETH S,
OFE v .

A 6 8 P BH & (PIP BEER) & v R Hi MR
fii (MP BA&) oM OIEHE CERET 5.

@#ile - Lh v

& b AT OREE e EH L CEME
T5,

O]

MEBTIE R FEB (FEESH» O THEOM)
TFHMES 5.

@wiHaIER

BRLT, Mg LMr o THMET, W2EDT
3 5.

GlEE

BT, WETH»LBELETE T2EM
T 5.
®Th

HENL T % L TR CEMIIT 5.

MRSS 3 REOEBIHET 5 L) MER
W BB, KRIEIMERRICBIT S MRSS DEE
FHZEEE, RIERTIZIZREETH Y, MR
DR o ThHZOEMEIRIFIZEAND Z L4
RENTWAE®, 7= Clements bDHET
1, MRSS DBEEMER B & UBIEENED)
BHERZENR25%, 12%TH Y, WHIZEMR
%, BEEEREEZRLTWS. BHiYY<F
(RA) THWOHRTW 2 AHKOEER, Fhe
N37%, 43% TH B DT, MRSS i I M,
BEMEE DT HHETERBELEZLO6NT
W5, LAaL%ds, BEdFEHE - WS8R
LTWwWbZEoHiits 2 5.

MRSS IZ & 2 OEEEDIIE, Medsger
LIZEBHEANZRNRE L2FETE, 0=
normal, 1~14=mild, 15~29 =moderate,
30~39=severe, 40 Lk =endstage & ST\
Y LALRAES, AEEFEIPCEOES X
0 b EBLARETHBEMMED Y, Beko
LI M TIIDH B Z LW TR, £3T,
FITR, BB RBENIGEIEC & 5 i
& & (2004 48, 2007 4E % §7) ¢, O=normal,
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000 Hand

aoo Fin.ge'rs
OO0 Thigh

OO0 Lee

6 Foot

1 MRSS

1~9=mild,- 10~19=moderate, 20~29='

severe, 30 MLk =very severe & &% EhT

(3 9) & BN

Wi,

B

J

BRI U CREBIA A LT ) REFNL,
BENEZSH, OFBELHIE 6 FEDHROTE
A B2 R TRALTY & B Y5 TR B2 JE diffuse cutaneous
SSc : dcSSc, @& H L WL DELT (FBr A
5 1EDICEEE{LOME, REAET)
BERDH LMD, OB TREERILSEEST
H5, DHIL2HEAD LR THEELLN
TWa Y F72 FEAGELSECTE
THY, FbEA VAT —¥ I HRPH RNA
K1) A5 —VHAEFHETH L0011, FERY
TREHLSEM THo T, RBWLIELT
THUREEYH S,

1. BIBREXTHAN
BB O B LIS 3 A HENL L 7z bk i

v, BEIBREATOA FAREE, FER

TEITFLTWBHIIBWTERERTHL EEL
LT w5, £ & 5 B IE systemic sclero-
sis : SSc DB WLICH T HBEITHEA T4
FOEREERLLEIEFT AR AD RV
Sharada i 35 Fl & E L RIER _EYE
WRERT, FXY A9V EESAVARE (A
16 100mg, 6» AM) 21T\, RWEE (n=17)
Tik MRSS %£28.5 + 12.2 2°5 25.8 + 12.8 12
% L7 W (n=18) Ti¥30.6 = 13.2
PH3UTEI0CHELLZEHRELTWE
% 72, Takehara iZEFIERIEICB VT, B
BWoREERELEZ 2 LARICETL TW5 23
PR EBRIBREA T 24 FAREIT o 7oH
B MRSS7%20.3 £9.3%» 5 1FE#%I212.8 =
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2. RERE{LICNTdiioaE

70KELLRELTVE W,

IOEIC, BEECHLTEABEEAT O
4 FERGEIERRBRETH I LTHEZLHIC
LT, HETNETRWETIEIHTOERE
35, FOBHRE LT, REEORFELIZE
BB THLHETAIENHLDT, BIBERE
704 FIZk A2 HBEZERERBICIEBD%
BRTWBIZTERVWE MR TELZ LM
T, BIRRERATF O, FRERE IV —E%2H
BT AMEENDH L EELLNLTVWAEI LD
B BIBEEAFOAL FESIRE S
BBRENE L, BERNCEMRELSEED
CBAVIEERIETFLTEY, BrU—EDEY
RIBEEBLTVWS., LdoT, BITEE
2504 Fig5HoTid, MEB XU
FEAEBICE=y ) VI TAIEHBEETH 5.
F7:, BrU—EREDY A 2L, HRNA K
Y2 —EBHEBEATE WD, FiH
RNA #Y X 5 — CHMARB R Tid+ 5%k
BLETHA.

2. DN=ZU53I>

- BREEREDR ALK LTESNICAVwSR
TEEFID-=VSI U P¥H 5. D=
93 v of AR 1966 FE12iF U THE

n® LURFEOERICIESAVLNTE
720 L Ledss, D-R=y53IvnFH
k%2 0 THEET 5 72912, 1999 4812 deSSc
RMEEEEE LT, D=5 3 VAR
5.3 (750~1,000mg/ H) £ S EHRE5H (125mg/
H, BH) 28BS v ¥ A {LLBRER T
N, MBECIEFELIAEZRITDOE
Po2® ZORBRIHELOME,S ST
KRz arra—nve LTAED D=
VSIVERWLNLD, TORBOEEY S
T, BERD-R=VSI VAN TERY
LEZONBEIHICRoTWS. L LEeds,
FRUBLICH, BAREOMIES 2k — %R
I2&oT, DR=VFIVORBHELICL
THENThHolzeTrHELH B,

3. RENHIEE

NYIORATFER

REB LRI, BRI HEE SN
T\ B BX*BX0 - Tashkin 51k, AEDHE
R TH Y7 akZ 7 7 X FRIR (Img/
kg/H) DE&HiERT » ¥ ALILIERRICB W T,
127 RBOFHIRHC R IERELIC D HELHEL
BOLNEIERRELTWEN vy
RAT 7 I N5 %2137 54 BTl MRSS 2%
15513525119+ 1.3 CHBELA, 7
SERBEEDSEHTIZ14.6 =145 13.7
+ 1A4KERLIOATH o7z, HHANIIE,
P uRAT 7 I FREFETIHE, deSScMET
21.7 £10.1 45 15.9 = 11.0 L lWIRAY K & 7%
BALARD SN F=s, BRR RS LI 4 2 e i
R JE limited cutaneous SSc : 1cSSc ¥ Tl 6.1
= 3.6555.0%x43~DELTHo72. &S,
247 B# O TIE, deSSc iZ BT MRSS
WEBICIIFEZLZ DIIPEDON Lok
EEXNTEN®, REIchlo THRTHA L
V) AR F A2,

YIuERRA7 7 IR, BEARTIEIES®
BHS kb0, BEROEED SHE OV
AFEEFBRIENBFENE . LELERIDS,
YIURAT 7 X FREHR SOVABEIC L o T
bEEESLEINENE S PIZoVWTIES
NETCHREI LTV RN

2) A b hFy—h

A FMLFEH— FMTX) &, EULARD
recommendation 123\ THESE X T\ 5 EH
TH 5 MTX 0T v ¥ 2L BB

CINETIK2DODOHENH S, Van den Hoo-

gen HIZ X 5298l 23 & LR T,
MTX ¥ (15mg/>8, 2438) 12 X b BHALAt
BETHEMNA DMLY, AEEITOLN
o 72 (p=0.06) %", MTX #% & B (n=19)
TIEMRSSIZ 0.7 DETHED LN, 7
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BOEBOBAR & 2R — MFFET, MRSS i
MMFET2205611, 2> bba—VEETH
25 15 IET L7722, MFICEEER R,
TR BELTWAESY, $72 Le bid, 984l
D MMF %58 & BRa Y b a— V(R
VESIVR)SF Y URREE) LRI Lo

d— FFFET, MMF BTt 64 A D MRSS 2
EEELEE o725 125 AT
L7z e T W5 ¥,

4. A <TF=7J

4 TF =T %IZLHET S Ber-Abl fl
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Clinical Question 2
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' ﬂﬁa‘@@&r‘%—?——& VUL a5, BIROHFEICIE MRSS ZHWVAEDHI I WD, —RZ%
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RO THEBSRONM D BF 123 % S, PSLRH Sme/ HIEEE X Eﬁ@fffﬂrﬁ&@‘% B
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Abstract

Long non-coding RNAs (IncRNAs) are thought to have various functions other than RNA
silencing. We tried to evaluate the expression of IncRNAs in patients with systemic
sclerosis (SSc), and determined whether IncRNAs controls collagen expression in dermal
fibroblasts.

IncRNA expression was determined by real-time PCR and in situ hybridization.
Protein and mRNA levels of collagen were analyzed using immunoblotting and real-time
PCR.

We found TSIX, one of the IncRNAs, was overexpressed in SSc dermal
fibroblasts both in vivo and in vitro, which was inhibited by the transfection of transforming
growth factor (TGF)-B1 siRNA. TSIX siRNA reduced the mRNA expression of type I
collagen in normal and SSc dermal fibroblasts, but not the levels of major disease-related
cytokines. In addition, TSIX siRNA significantly reduced type I collagen mRNA stability,
but not protein half-lives. Furthermore, we first investigated serum IncRNA levels in
patients with SSc, and serum TSIX levels were significantly increased in SSc patients.

TSIX is a new regulator of collagen expression which stabilizes the collagen
mRNA. The up-regulation of TSIX seen in SSc fibroblasts may result from activated
endogenous TGF-B signaling, and may play a role in the constitutive up-regulation of
collagen in these cells. Further studies on the regulatory mechanism of tissue fibrosis by
IncRNAs in SSc skin lead to a better understanding of the pathogenesis, new diagnostic

methods by their serum levels, and new therapeutic approaches using siRNAs.

Introduction

Systemic sclerosis (SSc) or scleroderma is one of the rheumatic diseases that results in
fibrosis of the skin and internal organs. Dermal fibroblasts cultured from affected SSc skin in
vitro produce excessive amounts of various extracellular matrix (ECM), mainly type I
collagen which consists of ol(I) and 02(I) collagen (1,2). Such characteristic of SSc
fibroblasts resemble that of normal fibroblasts stimulated by transforming growth factor
(TGF)-B1 in vitro (3,4): The principal effect of TGF-B1 on fibroblasts is its stimulation of
ECM deposition. The hypothesis that the activation of dermal fibroblasts in SSc may be a
result of intrinsic stimulation by TGF-f signaling is supported by our following recent
findings; (i) The transcriptional activity of the a2(I) collagen gene in SSc cultured dermal

fibroblasts was constitutively elevated compared to that in normal fibroblasts, and the
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responsiveness to exogenous TGF-B1 was decreased in SSc cells (5), and (ii) The blockade of
TGF-B1 signaling using anti-TGF-B1 neutralizing antibodies normalized the overexpression
of human 02(I) collagen mRNA in SSc fibroblasts (6). Smads are thought to be the main
mediator of TGF-B1 signaling, and phosphorylated levels and DNA-binding activity of
Smad3 was constitutively up-regulated in SSc fibroblasts (7). However, introduction of
Smad-binding site mutation down-regulated 02(I) collagen promoter activity only by about
50% in these cells (8). Thus, the mechanism of TGF-Bl-mediated activation of collagen
transcription in SSc fibroblasts is not completely clarified.

Recently, epigenetics has attracted attention for its involvement in various cellular
processes. Non-coding RNAs are many different classes of small or long RNA with their own
properties and functions. Small non-coding RNA includes microRNAs, small nucleolar RNAs
(snoRNAs) and small nuclear RNAs (snRNAs). On the other hand, long non-coding RNAs
(IncRNAs) are RNA molecules more than 200 nucleotides long, and frequently up to 100 kb
(9). IncRNAs can be located in both nuclear and cytosolic fractions. There are nearly 15,000
IncRNAs in the human genome, and they have various biological functions other than RNA
silencing, such as transcriptional activation, translational regulation of protein-coding
sequences, cell differentiation, cell cycle regulation, chromatin modification,
nuclear-cytoplasmic trafficking, and DNA methylation, in cooperation with histon
modification and DNA methylation (10).

Accordingly, IncRNAs have been implicated in the pathogenesis of several human
diseases, especially cancers (11,12). However, little is known about the role of IncRNAs in
SSc. In the present study, we tried to evaluate the possibility that IncRNAs may also play
some roles in the constitutive up-regulation of type I collagen expression seen in SSc. Among
IncRNAs, we focused on XIST and TSIX (the antisense of XIST), because abnormality of
X-chromosome inactivation is implicated in the female preponderance of this disease by

several studies (13,14), and XIST is one of the X-chromosome inactivation-related genes.

Materials and method

Patients

Serum samples were obtained from 36 patients with SSc (8 males and 28 females; age range
24-85 years, mean 60.9 years): 13 patients had diffuse cutaneous SSc (dcSSc), and 23 had
limited cutaneous SSc (IcSSc). All patients fulfilled the criteria of American College of
Rheumatology (ACR). Eight age- and sex-matched patients with systemic lupus
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erythematosus (SLE), and 10 patients with scleroderma spectrum disorder (SSD), who did
not fulfill the ACR criteria of SSc but were thought to develop SSc in the future based on
the proposed criteria (15-17), were also included in this study. Control serum samples were
also collected from 12 age- and sex-matched healthy volunteers. All serum samples were
processed immediately after collection, and stored at —80°C prior to use. Skin biopsy
specimens were obtained from lesional skin of patients with SLE, 1cSSc or dcSSc, and
control skin samples were from healthy human subjects.

Institutional review board approval with written informed consent was obtained
before patients and healthy volunteers were entered into this study according to the

Declaration of Helsinki.

RNA isolation and quantitative real-time PCR

Total RNA was extracted from culture cells or frozen sections with ISOGEN (Nippon Gene,
Tokyo, Japan), and from sera or culture media with mirVana PARIS (Ambion, Foster City,
CA) according to the protocol for total RNA isolation from liquid samples.

For real-time PCR, ﬁrst¥strand cDNA was synthesized using PrimeScript RT
reagent Kit (Takara Bio, Shiga, Japan) (18,19). GAPDH primer was purchased from Qiagen
(Valencia, CA), and other primers were obtained from Takara Bio (Supplemental Table 1).
DNA was amplified for 40 cycles of denaturation for 5 seconds at 95°C, annealing for 30
seconds at 60°C and extension for 30 seconds at 72°C. The relative expression of each gene
was calculated by standard curve method. Gene expression levels were normalized by the

levels of GAPDH.

In situ hybridization

In situ hybridization was performed with probes complementary to human TSIX
(TCATAAAGTAGGTGAAGGTGT) and scrambled negative control (Exiqon, Vedbeak,
Denmark) (20-22). In brief, human tissues were deparaffinezed and deproteinized with
protease K for 5 minutes. Slides were washed in 0.2% glycine in phosphate-buffered saline
(PBS) and fixed with 4% paraformaldehyde. The hybridization was performed at 56°C
overnight followed by blocking with 2% fetal bovine serum and 2% bovine serum albumin in
PBS and 0.1% Tween 20 (PBST) for 1 hour. The complex of probe-target was detected
immunologically by a digoxigenin antibody conjugated to alkaline phospatase acting on the

chromogen nitoro blue tetrazolium/5-bromo-4-chloro-3-indolyl phosphate (Roche Applied
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