B N H 3 fibrocyte & F#k L TGF-B, CTGF % EE
U SRR % Lo -SMA R ZTLESE D 2 &
NEINTEY, SEORLO/-RE BT D
[7]. %7-fibrocyte DIEFHAEDSIER IR Z B D
fibrocyte [ & 78 ifi~iF (- AR Z b L
25— AU POECM % B b EA LRKHE(LIZE
o TNB LD 0%, FRCEW THSHES M
ORI & O Z W VERIC X0 IR LIC B -
TV 5 & #E %77, Andersson-Sjoland HIZ LV, Kp%
PR AERE BB il B8 1 D S Be 1T T fibroblastic
foci JEI P fibrocyte MEMLIZEKR L TV D Z L 2K
EXNTUVED, Z0OZ EEHA OGEREEMNT D
HNAETH S[8]. A EA D fibrocyte Xl 12 IV THE
R FEEAE N L CHBHE MR 2 R L
fibroblastic foci DRI BE G- U FiifRHE(L 2 et LT
WhHEEZ LN,
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R REEERAT & AT TG Pk St LR RBIZ I X 9 %
PTEN V) v BBACERA EBIE T2 B4 O 72 FiHG A O FE

i

A EM AR R BB

R P IARHESE 1T, fibroblastic foci DIFEEEAEFM A G T 5. MMEIHAD % e A R
IISAEAREBE AR D LA ST, e ld, BEE B SRRHESF IR ORI mrﬁvﬂﬁz AR R 3k
s sEaIa & R e L7, KFZ, epithelial-mesenchymal transition(EMT) (Zfffast < b U » 7 2 DI
FPEAZ T U &+ ABMCREHRICED TEERFRETH L ZEPHBHIN TS, I
B DL G HE AR BA N T R T BB ME LR 21T, TEME L RasFE A b 72 b T K 7
(Receptor tyrosine kinase; RTK), TGFRi@RIFEL, * L TERBEREZ HIZO LTS, EMT ##&E
CIE I NS OEFENEE TH DL E LHALNITR S TWDH DT, ZOBIERHIAENE M E M
KOWEBEEIE X b TEEARLO LRSS, LALERD, IibEaENICHETS TR L
Wi RTK S ORI C & EE o T 5. PTENIZEMT 2584 5 & & S F 2RI 2 2B Rl
W OUELBIEEET THAEN, SETAIE, SF SRR BRI PTEN EEARE R &
O'PTEN CIRIMERAI U VB (KIC K A PTENIEME T2 FET L LWL L. SbHIZ
PTEN CRIME(ZTAERAZEAT A - LIZL Y TGFRFHFEEMT ZHI#I LT, THITHD "&IH@Q&%
B L O 2 RIS EIE T S L A LM LTs. b ORI, PTEN CRYm U R
(CTERAT D BT & VRIFRERC R W ED 2 L RRET D,

The therapeutic impact of mutation of phosphorylation sites in the
PTEN C-terminal tail against TGFf-induced EMT in lung fibrosis

Naozumi Hashimoto!, Kazuyoshi Imaizumi?, Yoshinori Hasegawa'

' Department of Respiratory Medicine, Nagoya University Graduate School of Medicine
2 Department of Respiratory Medicine and Allergy, Fujita Health University

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. Current evidence
suggests that the pathogenesis of pulmonary fibrosis might involve the recruitment of endothelial and
alveolar/epithelial cell (AEC)-derived fibroblasts through Epithelial/Endothelial-Mesenchymal Transition
(EMT), as well as bone marrow (BM)-derived fibroblasts. Although a central feature of EMT is the co-
operation between TGFP signaling and receptor tyrosine kinase (RTK)-signaling, fibrotic lesions contribute
the development of new fibrosis lesion as tissue microenvronment through the supply of many kinds of
growth factor signaling, TGFB stimulation, and hypoxic condition as well. Although various signaling
induced by TGFp and hypoxia in tumor microenvironment are regulated by PTEN, the biological activities
of PTEN itself are negatively regulated by phosphorylation in its C-terminal tail. In the present study, our
data suggest that mutation of phosphorylation sites in the PTEN C-terminal tail might be a therapeutic target
for negatively regulating EMT phenotypes induced by TGFf from fibrotic microenvironment in lung
fibrosis.
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iECBHIC

RIS VERTARMESE 1, fibroblastic foci 0D 975 BR 52 Ao 45
Bza4 5. B LREICBIT DML
RRBMART I ERREShE. 5 L, e
IERBAMEEIR SRk & U CB B H SRIRHEESE I D EE %
WL (1), £z, BRSNS LT epithelial-
mesenchymal transition(EMT) %4> L 7= Jififa k7 i sk
PRMEFMI DT EDHRE ShTZ ). E5IcFx L,
endothelial-mesenchymal transition(Endothelial-MT/
EMT) % 41 U 720N U8 PN R AE G E SIS HE 2R M &
FELCTHRE L 3). EMTIZMast~ rU v 27 =
DBFELZIT U D & T DBRMEACR LRI HRD T
BELPETH Y, OHIEIE R MENG A D15 FiE
ELEEODTEERLDOERD. ZHEDEEERER
MEFME N TERR T D AR 2518, TE M b Ras 3534
b7 b I HESER 7 I (Receptor tyrosine kinase;
RTK), TGFBBFIELR L VMEBRFREXZ &7-5 L
TWD 4). SEIZND ZOFEENCEIE 5 185
& & L CPTENIZFE H L7z, dT4EPTEND EME I,
PTEN CRii U U BEEMIIC L2 U iRz kv &
IKHI SN TS Z EBBHL NS (5). Lo
L727285, PTENFTLE L O'PTEN CRit Y »Eit
ALY CREIZ I D TG PRI O ENIE & 2z
STV, F£72, TGFPFEEMT REFIEE
BT D PTEN CRU U A LEBAL OBENIIA & Hic
RoTHRY., SEHEBEXIZZNLEZHELNIT S 2
EERHEBE Lz,

B &

D)PTENJEH IS L OPTEN CRug U B Ar U o
BRI 331F B TGF Pl o> B85
JifiR& b Bz Al A % B C TGF BRI & B PTEN %
i, PTEN CHKiim U ERLENL U Bk, # D3R
AT I D B FM L 7=,
2) TGF P8 EMT SR BB 531F 5 PTEN C AR U
AVEM B T A RIZ L D HIER R oSt o & E|
W) (Dox) FHIALE G THEHA L AT LAEEA LT

| i R E ST R
| R R IR BN - T L E R
" U AR IC BT B TR BREs g

Jifi b= Bz B H3SS A i 12, #E 4% (Dox) 3R & % GFP,
GFP-PTENwild ¥ . 1" GFPPTEN4A(PTEN C i U
VIRALEBALEAR AR ) A L2, TGFpHIY
WCEDEMT 2N Lo RBBE(LZHET L-. $£7-
MU ERE & HIERE L A b TR L 7=,

7w R

1) i ERCHIFIZ 38T, TGF BRI X W PTEN %
GBI & & HIZPTEN U U B&1k (p-PTEN) O 7T %
BTz EDFER, p-PTEN/PTEN ratio DF & 72 H#
DN % §8 ¥ 7=, TGFBHRIELIZ X v Fifi & % # b A
E-Cadherin @885 & Fibronectin O A £ 5 EMT
ROAES, BLO, HEOTTHEZFIZ L bhb
T THER L.

2) TGF 5 Dox JE# 5 Jif ER2 IR TIZEMT 2/ L
7z E-Cadherin DJ§59 & Fibronectin (O TR % 285,
falEERR DO TTHEZ RO, —77, TGF PS5 Dox ¢
BJifi b= B R T GFP-PTEN4A 3 A K itk T 0 &,
FUEEERE DA B 72 0] & EMT 3 570 3538 23 B
DERD b, TGFRIEHEE TIZ R0 TILMmfa s s
WCHBRELZBDRP oM, TGFRRE TFIZHB W
CIL GFP-PTEN4A |34 B Ao A B M &2 oR L 7=

EE RN

AR RRAESF MR OBI 5 & & b ICHRRE LRI
B DML DO B SO THRET 2
(1), Hex I3 E PN B IR B LacZ 388~ 7 2T
% LCin vivo BLM FHEHRMEE T T L 2 VB L C
178 PN B L F SRARAESE I O R 2545 L 7= (3).
NS DBEFOHF T, ML DI EMT %
I U T A SR~ O T R S B2 2 — R 72
T2 LN mALEER (3).

T D DEERILHAEZEMIL DS TR 2 bR 2
I, EVE(ERas B8 & & 72 b 9 HEFE A T3 (Receptor
tyrosine kinase; RTK), TGFBiRIEEA ¥ L OMERE S
WEZLLEHLTWHEZERMONTND@). =
ALOMRIET 5 Z i T—> ORI & HIH 2 0T
R BERIRHEE BAZE L L iARERIE RN LE T H
20T ETHD. BHHLBEN L 25T EHED
T 2 AR R I3 5 TR R HRIG |3 B PR R 0D B it
IZBWTHRIKHIEORADHRIZE EESTNS.
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PTEN/ZEMT 2845 & & & F 22l 2w ihn)
WZEIB LS A EIEE T Th AN, EERENE
[ 4% DRRHEIV IR 2512 30 T PTEN ZEBLINHI O & 3
RENTE (6). E DT, FEBEMUNRET ORHEFH
Aa17 3517 2 PTENASAE(R T 23 B HEFE 0 B 2R 70 B
FIZ72 > TWAZ ERHLNIRoT2 (7). TOL
721, PTEN OAEMIEMENZ O CREA VB
MIZE o TRZEBEESRTWAD Z ERHESNT
(5). &5Z, PTEN CHKU VEMEL~UE, IEH
BHif L 0 & BIBFAICBOWCHEERICTLEL T
A ENEESNTE 8). LnLaens, MEMENM
J OFRBETUR O FIZ RS 5 PTEN CHMG U - ER{kHD
REDOFENTH S S TWRD o T2,

AEF 2 1E, BHELRE D DBRIELR L OTEE
NEFEXF5 TGFPRIEIC L v, i ERMRIZAEE
72 PTEN ZSEL ] & PTEN CRu U VB bTTHED &
FHEENBZEEHLMNMILE. ThiZ&oT
p-PTEN/PTEN ratio LN FE &, R E LT
PTEN O % % 1 5 TGEBFEE 7 F /L DIEVE(L
TLERB Z AR/ EEALMNIC L. £ 2
G, PTEN CH# U VBRLESAL O U BRI 23
TGF P35 EMT R BAVERS 5 1 USRI E TTE 2
HMTx B EFBRE L. PTEN CHi D v BRLERL
{575 B PTEN4A [ZPTEN C R U v ERLERALD
VU rBfbrmelc sl T o2 & 2R LT
PTEN4A B/ FiE A X TGFRFEEMInEER LT
EMT = RS & 5221 L7z—7J7, PTENWIld
DELGFEA L DHEDREIREN TH-T. Z
NoOFER LY PTEN CRiEY B(LILO Y R
LRI IAR D CTH R IRRIEN & 70 5 Z L RIR S
FL7-. PTENIZZ D CEKMED U ki £ Y PTEN
DA EE (% Z T IEEA AR T 5 2 L 0K
B XALTWS. FORER, PTEN AT % Phosphatase
activity ?>JH55 & PTEN CRU#HIZ & % E-cadherin &
AEFESREDET AN S L. ZOfER, EMT
NBFEENDEEHIEBL 7T LVOTLEN LD
X, HHBaEERER K OWIRLEETTHEICED E B AD
nNA. BLEEEWT &2, TGERRIZ D 72 W IEE R
12350 T PTEN4AE A SRR B 2 5 2 720
— %, TGFBRIM FET 2 IR EICE W T
PTEN4A A 34 B\ MRS 2 =3 2 & 055k
WEN. ZHIFEERBEIC S 2MWEAIRICITE
B 5z T, BHAREZ I U LT DRBIERLIC

BWTBRAEMZBEEICHETSZ L 2Rr LT
5. EEEASEEE LV OIBATY, SHBAIERMER
% AFAIZ BV 72 PTEN4A |2 X 2 IR ER IS (& H 72 &0
REEBEZD.

THLDOERE S LT, Fx IIRMEEERET
N %R LT PTEN4A BIR T H AT & 280 R ZHREE
THFETHSH. MMRHEEICI T 2 MAESF M &
PTEN Z4ZHC L7z Z 1 b OIS THEZER
LOTHY, T DOERDLFHIIRRMELE D
FEHIEICB T AREREEN b END LEX
2.
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RE Thik  E OB WESRET CREEEX
EE - Rk % OBR 8 kR &
A B &R Bh mE 8 B R

Betaglycan (% = 7 & F°fI8 % A L CTGE-B & AT 2~ /3T UHiRR/ =2 ReA T VHREE T
nF 47U B Th Y, TGF-B type I receptor & b IFIZN TV 5. MR EIZIEIT D23,
shedding & 1T AIAERL L LT HAAEL, TGF-BOMEREZFREL TV D I &0 bfifRME(LRRR~D
B ERRL SN AN, TOHEMIRHETHD. £IT, FRHE(LIZI T 2 betaglycan DBHI 215
St-3 4 702, F TG HE SE AR B B WI-38 & MRC-51Z 381 % TGF-B #il{E #& O type 1 collagen,
0-SMA DFEIAR Smad3 U L (b~ %hH % recombinant betaglycan co-incubation DH %, siRNAIZ
I % betaglycan knockdown D HEIC & W #gFT L7z, Fiz, TGF-pREMTE ORMRHMESFMILICRIT 2
betaglycan DI AIRT L, FITKFEMEMRAEIE (IPF) B3 O MK betaglycan R & fEH & & HRk
St U7, S 2E M0 B WI-38, MRC-51Z 3 W T TGF-B# (2 & 5 type I collagen, o-SMA
MRNA D FH LI & Smad3 U v (L TTHEIE, recombinant betaglycan & TGF-p O co-incubation (Z &
0 3| S, siRNAIZ & 5 betaglycan O knockdown (2 &2 0 38 S vz, 72, TGF-BRIEIX
betaglycan mRNA DFELZEHIE T S8/, B, IPFEE TILMEEH & Bk LML betaglycan
PRI RAE T o 7= L EOFER L U, betaglycanZ TGF-B O VEF #1241 L BfidiieA L 2 #l L,

IPF OJFRREICEIH L TV D AIREMES RIS 5.

8 B T R IR SR R
CONE AR B D RERIEEE TR NE
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Betaglycan Attenuates Pulmonary Fibrosis by Inhibiting
TGF-p Signaling

Yoshinori Tanino, Xintao Wang , Naoko Fukuhara, Takefumi Nikaido, Kenichi Misa, Manabu Uematsu,

Atsuro Fukuhara, Suguru Sato, Hiroshi Yokouchi, Kenya Kanazawa, Takashi Ishida, Mitsuru Munakata.

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

Background: Betaglycan, also known as the type Il TGF-p receptor is a transmembrane heparan sulfate/
chondroitin sulfate proteoglycan (PG) that plays a critical role in TGF-p si gnaling. The glycosaminoglycan
side chains as well as the core protein of betaglycan have been reported to bind to several proteins including
TGF-p. Although these facts suggest the involvement of this PG in the pathogenesis of pulmonary fibrosis,
the precise mechanisms whereby betaglycan modulates pulmonary fibrosis have not been clarified. The goal
of this study was to determine the role of betaglycan in pulmonary fibrosis.

Methods: We used WI-38 and MRC-5 cells, human lung fibroblasts for these studies. The cells were
stimulated with TGF- (1 ng/ml) with or without co-incubation of recombinant betaglycan (200 ng/ml), or
transfection with small interfering RNA for betaglycan (betaglycan siRNA). The expression of typel
collagen (COL1A1) and o-smooth muscle actin (SMA) mRNA at 24 hr and the phosphorylation of Smad3
at 15 min were analyzed. Next, the mRNA expression of betaglycan was analyzed after TGF-f stimulation.
At last, the serum concentration of betaglycan in patients with idiopathic pulmonary fibrosis (IPF) was
measured and compared with healthy subjects.

Results: In WI-38 and MRC cells, TGF-p stimulation upregulated the expression of COL1A1 and a-SMA
mRNA at 24 hr and the phosphorylation of Smad3 at 15 min. Co-incubation of recombinant betaglycan
inhibited TGF-B-induced upregulation of COL1A1 and a-SMA mRNA and phosphorylation of Smad3. And,
addition of betaglycan siRNA increased the expression of COL1A1 and 0-SMA mRNA and phosphorylation
of Smad3. Moreover, TGF-B stimulation decreased the mRNA level of betaglycan in lung fibroblasts, and
the serum concentration of betaglycan in patients with IPF was significantly lower than healthy subjects.
Conclusions: In human lung fibroblasts, both soluble and membrane bound forms of betaglycan inhibit
TGF-B-induced upregulation of COL1A1 and a-SMA mRNA through Smad-dependent pathway. And both
the soluble and membrane-bound forms of betaglycan are decreased in pulmonary fibrosis. These results

suggest that betaglycan is involved in the pathogenesis of pulmonary fibrosis.
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Betaglycan|d, FIREREICHET L~/ T UHi
B/ 2y Nl FUmBrars 47 )1y ThHy,
FOATEAERIFTOS ) a3 7Y A
N LCTIGF-BLFEATHZ embh, TGF-f
type III receptor & b FEIX LT 5. Allfd =R & D
betaglycan |3Z 4L H & signaling receptor TIL721 2,
%4 L 7= TGF-B % signaling receptor T & % type 1I
TGF-B receptor (\Z#E/R9 5 Z &I2 LY, TGF-pO1E
AR LTNDEEEX LTINS,

—75, betaglycan (X protease 72 £'1Z K o THIfEFRE
DB U X, MREREAEO A TIER S TREE
(soluble form) & L THFELY, FHEM S TGF-B &
AT 5 Z 22X - CTGF-BDsignal ZFHE L TW
HLEZ LTSN, betaglycan D AR OIER
WZOWTIEARB R S8 % V. TGF-piE, PR E?D
IR LR R TEERERRZRZ LTSI EY »»
5, Fx 134 [ betaglycan A OFRHEIZ ED XD
WBE L TWAEDOMEE1T o 7.

I&

Fifi R A4 2F MO RE WI-38 & MRC-S 2 L, &£
HIZTGF-B (1 ng/ml) CTHIE L, Al 24 R O
type 1 collagen (COL1A1) & a-smooth muscle actin
(SMA) ® mRNA FEH, (EEMRT-PCR) &, R 1557
# @ Smad3 D VY 1K, (Western blotting) 2 TGF-B il
72 L (medium only) &g L7z, WRIZ, TGF-B#
241 [81#% O COL1AL & a-SMA mRNA DJTHE & 15
43%% @ Smad3 U (L TTHEIZ 5T 2 betaglycan D&
B A BT 5H 72012, recombinant betaglycan (200
ng/ml) & TGF-B O co-incubation D & £, & 72 (%
betaglycan siRNA E AIZ X 5 betaglycan knockdown
L ADREHRE L. B, FHERHESEMIR
~@ TGF-BHIL D betaglycan mRNA X 58 %
st L, %2 IPF A% O M iEF betaglycan IR E &
ELISAIETHIEL, @%HE & hEmat L.

B SEARIAAE WI-38 123N TC, TGE-B Hliic &
Y 24 BFRE121Z COL1AT & 0-SMA mRNA OHENAFE

Betaglycan |3 TGF- BOVEFME & A UATHAE L & 30l 5%

a-SMA mRNA

(Relative Expression Over Control)

TGF-B . + . +
Betaglycan - - + +

(exogenous) (24 hr after TGF-B)

Figure 1. Effect of Betaglycan on a-SMA mRNA Expression in Lung
Fibroblasts.

Values are the mean = SEM with n = 3. * p < 0.05 vs MO (Medium

only), T p<0.05vs TGF-b

p-Smad3 |

TGF-B - + - +
Betaglycan - - + +
(exogenous)

(15 min after TGF-B)

Figure 2. Effect of Betaglycan on Smad3 Phosphorylation in Lung
Fibroblasts

D EHAL, BN 1545712 Smad3 @ U L TTEDFTR
5417z (data not shown). F72, TGF-B & recombinant
betaglycan O co-incubation 1% 24 F§f# 1% > COLIAL &
o-SMA mRNA OEEINZ ¥ U (Figure 1), 1551%& D
Smad3 VU > ER{LITHE Z Ml L7z (Figure 2). i,
betaglycan siRNA B AR 33U T TGF-B HliE 24
[ % ® COL1A1 & a-SMA mRNA %& i 1%, control
SIRNAE A L v I L TRV (Figure 3) , 1547
#% @ Smad3 U »ERILIZsiRNAE AMIEIZRB T
control siRNAE AMIM L W T L Tz, £z,
betaglycan mRNA (& WI-38 il 331> T TGF-B il
WWE VT LW (Figure 4). T b DOFERIT,
MRC-5 #IBIZ BV T H AR TH - 7. mEITIT-
7= IPF B3 0 [fL & 1 betaglycan J& FE ORRFT TIE, ML
1% betaglycan (ZHEE # (n=23) & [ L CTIPFEH (n
= 18) T{XfE % 7~ L7z (Figure 5).

TR BE

AlE], Fx 1 ZIEERHEL IS B 1T B betaglycan DR E]
FiREL7e. SEOBETIE, betaglycan i3 itk
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a-SMA mRNA

(Relative Expression Over Control)

S N O OO

TGF-B - + - +
siControl + + - -
siBetaglycan - - - +

(24 hr after TGF-p)

Figure 3. Effect of Betaglycan Knockdown on a-SMA mRNA
Expression in Lung Fibroblasts.

Values are the mean = SEM with n = 3. * p < 0.05 vs MO (Medium

only), T p<0.05vs TGF-b + siControl.

0.03 4
0.02 A

0.01+

Betaglycan mRNA
(Relative Expression Over Control)
*

0.00 . : ‘ .
0 6 12 24
Time (hr)

Figure 4. Time Course of Betaglycan mRNA in Lung Fibroblasts
after TGF-b.
* p<0.05 vs 0 hr.

FHILIZF VT, TGF-BIZ L D COLAIA & a-SMA
D¥ENN% Smad3 D U > BRALHIHI 2 LT, 45
CEDURENTZ. Eio, TGF-BILMRHELEMIMICI
7 % betaglycan D FEH & X T &4, IPFHRE O MG
(28T b betaglycan I3 H 3 & LEE L CTIRE T
HolzZ &k, MifHEL DJFRE~D betaglycan
BG N R IND.

Betaglycan i, &4 DML O Mo IZ 3 L
TUN5 723, plasmin <P protease 72 £'(Z X 5 shedding I2
LoTHAEME L TCHLFELET DY Minkmo
betaglycan(GilAZR A ) 12, iV H & T~
Dsignal [FZEIZIIEADL ST, a7 ERELIEZS Y =
T 7Y T AR LSS L7 TGF-B % signal

140 1

120 1 I

100 1

80 1

60 1

40 1

20 1

Betaglycan in serum (ng/ml)

Healthy Volunteers IPF
(n=18) (n=23)

Figure 5. Betaglycan in Serum of Patients with IPF.
* p<0.05 vs healthy volunteers.

receptor Td> % TGF receptor type INNZHERT 5 = &1
L OTGFBOIEAZHEBL TN EEEZ AT
2 Lin L, KREFZE CIEsiRNA D X 5 il a5
betaglycan @ knockdown {3 TGF-p DVEM % ToiE LT
WeZ &b, MilaFRinA betaglycan i3 TGF-p D1E
REMHLTHhDEEZBND. EFE, U4 Ahn
WY B i~ 7 A e 2 M Ik NIH3T3 0 i 1o
betaglycan Z BRI F I X5 2 L2 L Y TGF-BIZ &
% 0-SMA BN, Smad2, 3@ U > ER{LTUHE % 40
Hl9 52 &9, Criswell TL Hixb ML Hlakic
T betaglycan % knockdown 9% & 4 o #l fa
TGF-BITIKAF L7 IZERERN Il S p Z & 2R L7,
AR A betaglycan 78 TGF-BHNEIVER # o = &
A L. £, ARBFFEIZE VT recombinant
betaglycan & TGF-B @ co-incubation 23 TGF-B1Z L %
COLIAL, a-SMA DL, Smad3 U b ITE
ZEEIL72Z 005, AR betaglycan & M3
# betaglycan & [AIEIZ TGF-B DAE 2 9035 = &
DRSS, AIEA betaglycanid, ZHFE COHL
THTGF-BEfEET DT LIZL Y TGF-BDIEM &8
D ENMESNTEYY, AFEORERELE
Bdd., £z, TRET, 7y FNABEMEE XA
ET /b~® adenovirus % V7= betaglycan O &3E -~
DT FEHLNKE R L D HELZMET 2 =
LR, db/dbBERFE~ 7 AR B EREE - fk
{B73 betaglycan DEFENEE G L W iRl S - &
DS SN, ARHFFEICRT D TGF-B I X 5 ke
AR T D betaglycan FEBRANHI N B &, IPFBE T
D IfLiE F betaglycan i F O H L U betaglycan o fifi
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ML RE~ DB R ORI ST,

T DOFERMNS, IPF Y ORffRHELREEICE
VN C betaglycan % 535 2 & BT RIBFRIEIC 2
DEEEMENH Y, A1, FICFHRRBRSPLELS
Fa=Y (R
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WRIE R T 12 35 1 5 FE5UEEHE R exhaled breath condensate (EBC)
r oD BB K T E O R ISR 2 R
— R AT B DB = THITC & 5 A —

\>

B oWz WA @ | EE R ERD
L EEE w0 OE WE s

B S RS R MR T 26 V0, S 28 564 TR D JBJEUJRS collagen vascular diseases (CVD) 23HEFE L Tl 5.
FEEL 1 Jii 4% interstitial pneumonia (IP) D 2WTEEIZ CVD & L COHRRET R0 MiF FHIET A3 a1 T
2T ALIE CVD-IP & 2 W S 7200 A, CVD-IP i idiopathic IP & ERRBOARE < RS, L>LIP
MRS RS ST CVD 2 RIE 5 BRI b i s Tun/en,

[ B8] EEEHHRAE T 5 ESEEIR exhaled breath condensate(EBC) & FiV T, CVD-IPJESID
ESEFT R AT L, MR ESETROBEROFRRET & LTORREEZRATLZ L.

[ - i) UBRic TRl L 7= VM 78 24 1) (R 8 MEFRSRAETE 12401, BURRATR 8 B, [BISUR
AR 2 EHURBBPEIP 41) 2 %75 & L, EBC @ HE%E KR+ (VEGF, FGF, HGF, IL-1ra, IL-8,
EGF) % | L 1% * > LDH, KL-6, SP-Df & (AR BIHER EBC H 0 #8787+ O A8 B 2 #F A
L7

[ 2] RG2S 24 I 38\ CHIFER 7 6 T B 132 CHEE /R LTV eh, SRR TOREE
X722 7n. £ EBCHOMIERF 6 E & MiE~—r— 3B CIHERNEROH SHE LM
B 2 bbb DIEm Tz, Las LERERE F I CIPF # Cld VEGF OB (0.899), HGF &
EGF 4 E (0.482), IL-8 & EGF DA (0.86) 12, & L C CVD-IP £ Tid VEGF & FGF O+ (0.906),
VEGF & EGF ®#EEH(0.717), FGF & EGF OAEBA(0.735)ICHEEZ H L DT,

[535] EBC HOHIER 713 FEEDRBFTAELZ KB L CW A REEMENRZ 2 bz, £71ZEBCH
O HFER TR+ OB IZ IPF#E L CVD-IPEETZ — A8, ZOEYREMIZ LY IPFIC
AR B R A SR TR O BRI & TRl T & A ATEEIEA TR S, SBRMHEMEHROBRICE Y
TEBCOAMMEZ i/ CE AR LBLLNT.

U OAARR R E A R T R A

P AR RO REFES B 0 R A

PR E AT B R B R A R

C O EAAERRBICEE T DA BRI E
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2011 SEEOE AR BB 5 JaA a5

A. AR

Frse PERVE MERG 12 1%, IR LITE OB IR R
collagen vascular diseases (CVD) B IEEL TV 5. [H
B MR Z% interstitial pneumonia (IP) D E2KIIEIC CVD
& U TORERT RS MIE F T DS B T2 huid
CVD-IP & ZMWr & 7223, CVD-IP (X idiopathic IP
LRRIRG S R&E B D, Lo LIP W b
RHATRLCVD % RIE T 5 B AR PR T B v s &
LT,

B 1R O RE A BRERIIIZIEIR 4 B 0 D%
&L L CTIHRIER 72 M K EE A5 i (exhaled breath
condensate: EBC)IZVEH L, ZiUE Tt idiopathic IP
TREE LD GBEER 70, b A v OREEE
HhEOLIEERHLNILTE. ZDOEBCIT
ROEPBIR O —EMBIER & LB &, RS D
TAbERML YD HDE LTHERESNTNS, —f%
B T ROECHT IR C B 1T D RJEZ S+ 5 7=
Wi, #i s U < IXMEsE AR B R8T
fifiAE i 7 Ciged CTEMMEO &V BB A Bk X
oD, ZHIZK L, EBCIZIHREANTHRY IR LIk
BEIDZEBNHEETHD. L LELE, IPREICEH
WTEBC DRRRATEZRIZH LM EN TV,

A[El, 4 IXEBC % AV TREE I (CVD-IP) 35
L OVREFE M TSR MESE (idiopathic 1P) O RF AT . %
R L, & OITIEARZESETTEL CVD-IP O T IR F
ELTOFRREEZE L.

B. A=A *

2011464 A6 12 A £ TITEHERKZE LA B
TRPEIC 7 S, BRERPIC R MEfiZ¢ & 2l S hu7-
207 LA B 85 IR LA T CAMFIEIZ BB 215 B 7= 24 451
(PSS PENBRRMERE 1261, BRIP4, FRJFLIS (M fe
IROBECHURIBIEIP 4B gl L, BB RA
PERFIR SR IGE D& ORI EE 2 DR B - TR E -
BRE R EICE 0 FRENRBRER EOMENRH 2
P72 E1XRS Lz, ERENE LN/ E 10
Bz bt b Ui, 2MFEFIZB W TEBCT O
HEJER F-(VEGF, FGF, HGF, IL- 1receptor antagonist:IL-
lra, IL-8, EGF) Z Il L, I+ ¢ KL-6, SP-D, LDH
B & DOFHBIMECHIFE A 1 [ T O FE R ME & & RER T
il U7z, RS A B A {878 s i R R AT

WIFEBLRS M LIBR D FRI 2011 O W L & &
(2 LIZERIRZ I Cd 5.

EBC I¥ R-tube kit (Respiratory Reseach Co,
Charlottesville, VA) % VN T & B FMEW, T 5450 C
ImL EERIR L= DRk s Lz,

F7ZEBC H OHIHEE F1%, 3K D ELISA D H
TRRIEE LD, 107~ 102 DR E £ THRH FTRER
MUSTag {% (Synthera Technologies, Tokyo, Japan) %
WTHIZE L7z,

Mg BT = 53 B CT AT R REWIR 8, i P95, i
HROEm ST, EHEDF6AT A ATEBT B HEA
D (HEFEEL) DA FHE ground glass opacity (GGO) &
honeycombing (Z->V T EEAT L 7=.

(B~ DBLE)

ABFFEIL T~V R EE] BILO RS
B9 2 fmERE & (TR 204E 7 A 31 H AERKIE)) %
P LTERES L, SMEOBRBICIVIRESH,
Fol A T b Rarky hDb LTI,
BHRRZELHTMHEEB R TR EN TN S,

C. HisE#ER

R FE M TR MESE (IPF) 1281, JBUEU fifi (CVD-IP)8 {51,
JBIEUR s 72 B CHUR G M IP(ANA-IP) 441 o i R
B (RD(EDITT. KB OLYESILIPF
74.1 £43.8, CVD-IP 73.0 = 4.2, ANA-IP 78.5 = 4.2 1%
LAEERLS, B/ ZIIXENZN8/4, 4/4, 2/2°T
bofo. ETELETBE R ERBRENRIIZ N &
TBROFLI & 201 L HIPEEE(T I/ IL/1IV)
TLZHLEAL9/3/0/0, 2/4/1/1, 3/0/0/1 & BRIEFI D AT
bofo. CVD-IPIZBAEIY v~F 34, v =—2 L
HEGHE2B1( D BRI RAICHESE), LI
S BB R 2B, B VETRRRE 1], ANCA B i
ER(MPA) 1 BIOEMREZA LT, miEho
LDH fE (193.4 & 25.4, 289 & 55.8, 277.7 = 89.6),
KL-61E (892.6 + 464.6, 784 #4582, 945.7 & 379.1),
SP-Df (255 = 155.6, 65.4 £ 39.6, 2042 + 70.1) 134
BEMNCH B ZZ A & Do -, IR 1Lk
FEERREREE 2 7 b O D DA THERE L L MR EE T
ZELTORWBIEFN ER T o 7. &y fRie
CTHT R CIZIPFAE CTIX CVD-IP° ANA-IPEEICH L
TGGO score 23K < honeycombing score 23 &\ Vi 7]
THHEOIPAERBREZALN TR,
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BB I 351F B R AT exhaled breath condensate (EBC) H1 OO S FE IR T E OB EET 204

#1: Characteristics

Healthy control IPF CVD-IP Sero(+)-IP
=10 n=12 n=8 n=4
Age (mean=+SD) 35.83:+431 74.11+43.86 73.0%=4.24 78.7544.27
M/F 10/0 8/4 4/4 272
Smoking
(Never/Ex/Current) 10/0/0 5/7/0 3/5/0 1/3/0
Hugh-Jones N.A 1/6/5/0/0 0/4/73/1/0 0/2/2/0/0
(1/L/U/IVIV)
IP severity N.A 9/3/0/0 2/4/1/1 3/0/0/1
(1/I/IAV)
Collagen Vascular None None (&) None
Digease
RA 3
SsC 1
Sjogren 2
others 3
2: Characteristics
Healthy IPF CVD-IP Sero(-+)-IP
control n=12 n=8 n=4
n=10
<Serum marker> N.A
LDH (1U/1) 193.4+254 2894558 277.7+89.6
KL-6 (U/ml) 892.6+464.6 784+458.2 945.74379.1
SP-D (ng/ml) 22541556 65.4+39.6 204.24+70.1
<Pulmonary function>> N.A
FVC (L) 2.31+049 2.02+0.11 2.0420.44
FEVi0 (L) 1.87%0.37 1744035 1.61:40.33
FEV1.0% (%) 82.4+10.1 85.8+12.72 79.1£4.09
Dlco (ml/min/torr) 8.94+291 8.4243.08 735%+1.78
<CT findings> N.A
GGO score 9.53+335 12.549.19 16.33%1.15
Honeycomb score 43336.16 3254492 1+1
(EBC 1 DHEFEAF) et (H2).

EBC ' O H#E5EK T~ (VEGF, FGF, HGF, IL-1ra, IL-8,
EGH) i34 T # £ v & IPEEPF, CVD-IP, ANA-IP
EFHICBWTHEREICHEELZ R L TV (K1), 1P
BT O HETEK T DO $5E (median:95%CI) X Z 1L E 4L
VEGF 4.51(3.58-5.45)pg/ml, FGF 21.98(16.6-27.37)pg/
ml, HGF 92.61(65.98-119.22)pg/ml, IL-1ra 2.87(2.05-
3.7)pg/ml, IL-8 2.05(1.32-2.71)pg/ml, EGF 0.3(0.09-
0.51)pg/ml Td —>7=. IPF, CVD-IP, ANA-IP D% FEIL
\Z VEGF, FGF, HGF, IL-1ra, IL-8, EGF {14 C%
ELVEETHoD, EHMTOREEIIALNL

(EBC HOMEFERT & MiF~—7—)

EBC 1 O HEFEK F (VEGF, FGF, HGF, IL-1ra, IL-8,
EGH) & Ifii&~—% — (LDH, KL-6, SP-D) & ™ +HE]
%, IP(IPE, CVD-IP, ANA-IP)24 #|4{K CLDH & IL-
Ira & ORI O HIEDOFERET (0.415) & A & D72 (A3).
L2> LIPFEECIE A EREREZ 2 L O b I3 <,
CVD-IPEETIZIL-8 & KL-6 & OfE CE DA (-0.745)
B HE DT (R4).

(EBC H O HEFEIK 7] TOFEE )
IP(IPE, CVD-IP, ANA-IP)24 {5l & &2 33T EBC
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VEGF

FGF

HGF

Healthy n=10 IP n=24 Healthy n=10 1P =24
1: EBC 1 OOBFE K T (lHH & PR & D)

IL-8 IL-1ra

EGF

Healthy IPF CVD-IP  Seropositive
n=10 n=12 n=% JIPn=4

X2: EBC H OHFEE T (& HEE TO L)

Healthy IPF CVD-IP  Seropositive
n=10 n=12 n=8 IPn=4
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JBIESR IR 33 1) B PRI exhaled breath condensate (EBC) H O M [N T FE O EZIC BT 2074

(IP case n=24)

400

350

300

serum LDH

256

200

150

900 200 400 800 800
1L~1 ra {pg/mb)
3: EBC D IL-1 receptor antagonist & Ifi.J& LDH O 4HEE

( CVD-IP case n=38)

0000

75000~

serum KL-86

000 160 200 300 400
EBC iL-8
4: EBC D IL-8 & ifi i KL-6 OFHBI
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2011 FEEEOVE AR BICBAJ 2 AT %

IP case n=24

FGF HGF IL-1ra IL-8 EGF

VEGF 0.058 | 0.278 | 0.113 0.1

FGF | -0.176 | 0.317 | -0.192 | -0.189

HGF | -0.183 | 0.372 |

ILl-1ra | 0.124 | 0.183

IL-8

EGF

5: EBCH DA< —0 — COMBIRE

DYEFEK ¥ (VEGF, FGF, HGF, IL-1ra, IL-8, EGH) [l T
DFERS % FHl L 7= (X15). VEGF & FGFIZIEDFHES
(0.899), HGF & EGF (Z IE 0 4 B (0.482), IL-8 &
EGFIZIEDFERE (0.86) A & D7z, T b OHEFEE
TRUZIPFEE 2B CHEERMEEE LDz, L
U CDV-IPF¥ 8B TIET A BB E & & Db D
VEGF & FGFIZIEDFHEH (0.906), VEGF & EGFIZIE
DFEBE(0.717), FGF & EGFIC1E O FEEI (0.735) & &
RHMABEDEDEDTH -7 (1X6).

D. EE

EBCH DAL A~ —h—HEDEEHERITR
B S BRSO IBMEPAZEME R PRI B\ ) CRUE RAE IR
Bl OBIEME A TR T A MENSZ V. L LB
Bz Hls & L OV AR EICBWCOERIT
5 222 4T U 72 0. Piotrowski WI & (Chest
2007:132;589-96) 28 ¥ /L =1 f K — 3 2|23 T EBC
B L O'BALF # @ biomarker % | &2 L ¥ B % #i54
LTS3 EENE & OARBMEIE 2 <, BRRBIERIE
BHEE S 4L TUV 2R,

Fex (T FE 21 £ L 0 idiopathic IPJERITEBC
DEFERFRERFRETH Y, BEET R0
HEEL bEEEL RTHEAEZHEIDTEL. TO
1 C% EBCH D IL-1ra, IL-8, EGF i idiopathic IP i
TE L EfEZRT Z LS, EBCHDHGF, FGF 8
MmIEHF OKL-6,LDH & EDOFR, L T%VCE &
DB Z & 7= 2 L A E TICHRE LT & 7=,
L2>L ZHE TOMMSEERE TIZEBC H @ biomarker
HIERS MG~ —H—, Figkee, & L CEEFTR LI

CVD-IP case n=8

FGF HGF IL-1ra IL-8

VEGF 0.535 | 0.183 | 0.384

FGF 0.321 | 0.295 | 0.027 |

HGF | -0.274 | 0.301 | -0.157

IL-1ra | 0.058 | 0.494

IL-8 0.285

EGF

& 6: EBC H >4~ — 4 —[H T OHEEIREL

BNCIHE ORFRHIEZERE L OODIRFTE T
MoTo. DT DA F XX RIER & 24 FIZHm
L "CEBC 1 ® biomarker( 5 [K ) ] &8 % AR
THI L, MEMMEOFTYIPF & BEFRO
EBC H biomarker | EfH % 24T 3 5 Z & TR
RERIREZREEt L7z,

4 [B] D B 98 % G2 3 24 5] D IPEE C H EBCH O
VEGF, FGF, HGF, IL-1ra, IL-8, EGF i34 CRE# &
DbmEEERLTEY, OFAMEMEERICENTD
TRIEDRIE % IR AR E Cd 2 EBC THERE T
XHPBEERERCH o=, £ZIPFEE, CVD-IP#E,
ANA-IPHED IR TIIAEZEN <, TREDORK
FEZFERRRANICKM L T2 & Bbhb.

AP I\ TEBC T 0 HE B R F 1 B & s
v ==& OWHBEZFM L T22%, [EEND Do
TERTFEE E COMRR L B2V ERBLMEE AL O
FAAEILCVD-IPEE TOIL-8 & KL-6 & DOFHEI(-0.745)
DH T ol —RE R CORFEMIZ L DFHED 729,
SBRITEERR COFTME T IMLERH S, LovL
EBCH OB EMEITEHE D KIEM~—F — & 1T R
20, TRGERFT ORI & MBI RKMeT 5 e b
Zzbhie., TRE - MRFEROBFTAETRE X
Hii B3 5E ¥ (bronchoalveolar lavage fluid:BALF) TFF
S5 NBEMBREDOZOES IITMITTX A
V. FRICEE L TTHEREMBRE TH HEBC THEE
@ biomarker PBITE CE 724, KEFREIZ L 581E
72 O DTRAEIE ORI L D EAE 2 DINIRATH
5. S%IZEBCHIEME & BALF HIEE & OFEIME S
FRHZRET T D LERH 5.

EBCHIEMIZEEMERIE~— I — LB D D724

- 320 -



BB Bl 6 1) B MESUERHRIK exhaled breath condensate (EBC) H O BEFE K T E DB I T 5858

<IPF pattern>
_
E 5
P,
20 20054
S
= -
w [T e
mI woon]
U ;
m Eres
m SR
EBC-EGF (pg/ml)

_

| g 500

bﬁ N

& By

X

] 0]

'_|' :

& |

m S

=

| Tobe o%0 Y 150 ) P
EBC EGF (pg/mi)

7: EBC H1 D BAFERF[il T DFEBH

A& Do l-. EBCHORIEMEN TEED
Rt M 20 ThiIuE, RFTrboFEHRE LT
EBC Il &l [7] & D BE & 2 3Pl 2 LB & 5.
AR OFEFR DD IPF#E L CVD-IP#E CliEA B2
MiziltbdaERnREo TV, WMEL S
VEGF & FGFIZIED#BI % 2 & 5 DiE—H LT
%78, IPFEECIIHGF & EGF, IL-8 & EGFIZ % fHBd
I OOk L, CVD-IPEETILVEGF & EGF,
FGF & EGFIZHERE & 7 L D Tz, ZHUIEARET
DEBCIZBIT HREMFTREE L BND.

I DOHBEILBEE & E DT IPFRE/ X — L (HGF-
EGF, IL-8-EGF) & CVD-IP B /% % — > (VEGF-EGF,
FGF-EGF) D[EFEAMR (K 7) ZHitH L, IPFICEET
2 BifiIR 28 SeA TR O JBJFUE & EBC I E B A b | ¢
X DEREMEE B X2 Cahde. AR CTRBEUR O E
2K HEPUABBED IP X4 F 88 L T, 204

<CVD-IPpattern>

EBC-VEGF (pg/ml)

EBC-FGF (pg/ml)

sh i 020 ols 54

EBC-EGF (pg/ml)

% O EBCHIE(# % IPFEE/ S ¥ — 2 & CVD-IPFE /N & —
YOELLOEFERELT 20 mEt L. 4
B2 B IPFEE /S & — Izl L, 1#liL CVD-IP
BEAH— ) B HOEDEE A — AT LT
2. ZOCVD-IPEE/ K — TRl U fE I & s
\ZABEF T, S%BIRFREDR EAL BB L
TV Th 5.
AT D EERRBEIZEBC &\ ) Mk E
EOFMTH 5. EBCIIMERIFIZ TRE D 43I
TEIFRD AL, =7 v b L RERER 2
RLAEbOTHD., ZOEMITFKENREIZE L TR
TR BIEERAE LTV, BE, KETRUE
TITEOEDOWEREORFINFEF IR E < o b K
EETI520, GliiLv bBiRE 25, £07
B EBC (AR T & <0 fifi fa 8 15k o> 5 7R & )k L T
W WETREME B 2 R B, o R -
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2011 FEEEOVE AMEIR S B 2 S A

BMERADEBRLBIETE T LA X — R E Y
EBCHIEMEICANA T A L 72 DT b+ EE LR
LTS MERSH D, 26 OSSR+ 5
72 OV IZIRIRERA O EBC 35 L UNBALF th oD B45E [K] - 0
THBSM: 2 B b BEAR LA 2 1D TV MR B 5.

%

E. #£%

EBCIIFERBHMAE CRVIET Z ENAES Th
D, BIRMICERAZLOTHS. 4HE, REMM%L
JEBN I W TR 2 L 0 b EBC o oD H45l [K] - 13 B
LT EEZ R L TEY, EBCH OHIEREF % 1l
ETOEHRIIDD. 2HMEORE~—I—& HMEE
MHBENT, SUEORFTRIELZ KT 5 60 L Eb
iz, EBCH O YEFER + O #6 B IZ IPF & CVD-IP
TERDNE— VR LTV, ZHUTRBERNC
B SEBCHORBMFTREE 2 bhi-. Z DM
B S E — o DIE D B IR SR TR O RRIF % T3
TEDARERRE I, S%IEMOERB LV
BALF & OHBAMEZ 9 5 = & CHEMEMMA 02
FRIZI81F D EBC H O #85# [K] 7 7 O B PR B9 2648
HOMNIe b Z LRI N .
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ffifE=E12 %543 5 survivin D H|
Role of Survivin on Lung Injury

Sl FREL SRR OB kiR BEd OB B mRSRT
DALOS B ¥ BIERE FR WX \H K

H 4 Survivin 12 7 & b — 3 2408 & MBS EEIE O 2 S OBEEE b bR EMCEMEERIC TR
RKERTd B OMINARGE - A EERRTF L EZBN TS, MEERBICIT LEZOT RN b—
SALBEAENEETHLD, vUATLEvA VUMBEET L, b MEEMRRR LUE
N Bz R & OB E ISR T AR FOERICOWTHRE L. FiE, R~ v A7
L oFe A 3 ST real time RT-qPCR fEHTIZ T survivin mRNA QR B EDHEMZFRO T2, %
FERRR{L T b Smac/DIABLO <° PCNA B O 158 S NUSHEICH AT 2 K08 & e o b5 O
SMPE T survivin D E R AR 2. b FOVE ARG E O RKIG ERIC S survivin O S FE B
IR, R N RS T LA~ A vy TRET S & osurvivin D IR A AL
JEMEEL O caspase 3, 7, PARP <°PI BPESEMINER OARHT L ¥ siRNAIZ TR & Ml LR AL O
survivin ORE 2 M4 5 L EIRE T LA A VT K B caspase {EMEDS K D TR LARRSEA B
Shz. WICEEFEA L TCsurvivin D@EIRB A I L ERE T LAV A D LD caspase
TEMED L0 TR URITRZES I S s, ¥ & EIEE O AR O TS EOREBICE N TT
f— 3 MR & OV A BRI survivin 25BE 5 L O 2 ATREMEDS RIR S U7z,

B AR E R KT A IR ER
T Ok AR BT AN SEEE PSR
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