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EHERE . s X BEE T, WS OEE OB
R R inz, A TME i ZMBERE 2R 7%
(Fig. ). FEIFFEAOMGER CT T, Wi air trapping %
B IAEHE LY A 785 — 2807z (Fig. 2).
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Fig. 1 Sequential changes of chest radiograph in 1997, 2000, and 2002, revealed pleural adhesion in the right lower lung field associated with

hyperinflation, and progressive bronchiectasis in both lower lung fields.

1997 1998

with bronchiectasis in both lung fields.

2002

Fig.2 Chest computed tomography (CT) scan in 1997, 2000, and 2002, revealed a widespread mosaic pattern demonstrating air trapping associated
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a
Fig.3a Macroscopic appearance of the left BI+2c, showing Fig.3b Schematic reconstruction of the left lung, showing obliterative
obliterative bronchioli (arrows). bronchioli in the upper and lower lobe. Bronchiectasis with cystic

dilatation is frequently seen in the lower lobe.

Fig. 4a,4b Macroscopic appearance and schematic reconstruction of the right lung showed diffuse pleural adhesions and obliterative bronchioli in the
middle and lower lobes. Actinomyces was found in the peripheral lesion of the right S®a. (arrow).

EARIEER - LTB D, —ETRERCIGBREL 25 RN E, W EEEOSE ST, A
LD Sz, FPELIZIFFERBEOXRETHEL T» O¥ENTE L b7 HEER TRENEPHEI N T
b0 %ho7z (Fig 3,4). BY, BEOFECHEEMETIE & A CDEREL,
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Fig.5 The lumen of the membranous bronchiole is obliterated by
fibrous granulation tissue, while the elastic fiber layer and smooth
muscle layer of the bronchial wall are spared. (arrow). (Elastica
van Gieson’s stain, X 10).

constrictive bronchiolitis obliterans DFF B2 E L T
7z (Fig. 5). —7, A, WFEOINRTES T
BEREETERICEE S N, B ERI AT,
fed3, PERKRESZ DKM TIE, LZE & FEROD con-
strictive bronchiolitis obliterans D B25E8D &7z,
¥ 72, ETEETIE Actinomyces DEIOSTEH S LT W
7z.
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=
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FEOIHR MR IR EFER DS IR L Tz, T8I
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EXWHAZ M MREX RO R 2507z (Table
). FEEFITIE, TEFVYY R AREIE Stevens-
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TESVE ST T, R, B s £ OFEROUEE, W
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DiE, HEFIR 4PIHTH 729, ZhoeDikEx P ZE LM S8 X & (Bronchiolitis obliterans : BO)
Table 2
No Year  Age/Sex Cause Histological findings Durat{on of
survival
BO in 37 to 5 branch
1 1986 42 y/F Unknown bronchiole (autopsy) 59 days
Proliferative BO in non-
2 1990 41y/F  Ampicillin  respiratory bronchiole 60 days
(autopsy)
< . Chronic bronchitis
3 1995 25y/F Phenytoin (TBLB) Unknown
i th th
4.Ourcase 2006 27y/F  Amoxicillin CBO in 4% to 5 branch 17 years

bronchiole (autopsy)
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Discoidin Domain Receptor 1 ODFREFMENRMHELE IC BT 5
EIZONT
~ Mkl B 2 &R E]~

(/NI TR 4 Bt/

EFMEETE (IPF) OFFE CRIFHEHIEORIE: 27 —7 v OWEEHD 5. Z DHEREIC
B ORI 7 8 b — 3 AP 2R T £ b EbNTW A0 E OREFIZ S h TR,
Discoidin Domain Receptor 1 (DDR1) diTEFE SNz 3 7 —5 % ligand £ § 5V 78 —F 1
v v FF—P T, invitro T NF-xB &AL L (J Immunol 2004 172 : 2332.), IPF #Hi# fibroblastic
foci WWHFET 2. NF-xB IXSHEEEMA0 7 K b — ¥ AFMIc EE TH 2 O THAL 1% IPF BE O
SRESEIIE % FV > C FasL SR8 7 K b — ¥ 21281 % DDRI OFENC DWW THES Lz, IPF B0
AR SENT A 13 JE IPF BB I R THEIC% < DDRI 2 Ui, SEHBEE T3 fibroblastic
foci {faIZ DDRI BB - 1o EAE S FR I3RS - 7-. DDRIFEPMESL 25— i & 2RI
1% FasL S5 OIESEMED 7 F b — ¥ X 2 L NF-xB 23EHE(L L7z, DDRI X IPF 2B
TSR O 4RI E S U O LB S 3 2 ATREMD D 5.

Role of Discoidin Domain Receptor 1 in idiopathic pulmonary fibrosis

~Role in pulmonary fibroblast~

Wataru Matsuyama, and Mitsuhiro Osame

Division of Respiratory Medicine, Respiratory and Stress Care Center, Kagoshima University Hospital.
8-35-1 Sakuragaoka 890-8520 KAGOSHIMA JAPAN

Idiopathic pulmonary fibrosis (IPF), characterized by fibroblast proliferation and accumulation of
extracellular matrix, including collagen, is a chronic progressive disorder that results in lung remodeling
and fibrosis. However, the cellular mechanisms that may make fibroblasts resistant to apoptosis have not
been completely elucidated. Discoidin domain receptor 1 (DDR1), a receptor tyrosine kinase whose
ligand is collagen, is expressed in vivo and contributes in vitro to leukocyte differentiation and nuclear
factor (NF)-kappaB activation, which may play an important role in fibroblast survival. In this study,
we examined in vivo and in vitro DDR1 expression and its role in cell survival using fibroblasts obtained
from IPF and non-IPF patients. Immunohistochemically, fibroblasts present in fibroblastic foci expres-
sed endogenous DDR1. The DDRI expression level was significantly higher in fibroblasts from IPF
patients, and the predominant isoform was DDRIb. In IPF patients, DDRI activation in fibroblasts
inhibited Fas ligand-induced apoptosis and resulted in NF-kappaB nuclear translocation. Suppression
of DDRI1 expression in fibroblasts by siRNA abolished these effects, and an NF-kappaB inhibitor
abrogated the anti-apoptotic effect of DDRI activation. We propose that DDRI contributes to
fibroblast survival in the tissue microenvironment of IPF and that DDR1 up-regulation may occur in
other fibroproliferative lung diseases as well.
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Discoidin Domain Receptor 1 (DDRI1) iZiFEFHER
ENnMEBECEET A Vv - f oy o
F—¥ T collagen % % D ligand &§ 29, FDOHEE)Z
INE THRBETH > 72 »E4EHK 4 13 DDRI % DDRI
DEBNOEE» S~ 7 0 7 7 =V NOHER U~
ra7y—YOPEER, VA4 b4 VEEIEDD
CEELHER R 3 2 L2, DDRI O Y 7 F vz
LWy 7 FVEBHENT D CRFRY 7T VT
HY, BoZFDYy 7 F RN L CHERD & BRI
DMER VT Z DHURRERIC b Sbhd TEEREBE»
Bred e BFR LY, & o 0B2 BRI
FEONE~ 27 a7y —Y23DDR1 2 B FEH L
P3SMAP ¥ —F 5N L CZ OFEIEEL Tw3
ZE9, fivaAd F—v XOfEMTIC DDRI 255
L, NF-xB 2/ LTH a4 N—y 2ADEMICEES
LTWw3 ZEBRERLIY, Zis O OBICRF
PERTHEHERE DIFE I 35> T Fibroblastic foci 28 DDRI
EFRIELT0D I EPERINTORBZORENT
FITHTH o7z,

RFFEMERTRRHERE | 36T - BB O ORRE L % ok
7o TBMEEE T, % DOFEEICIE DDRI O ligand TH
% Collagen D RKEDITEDRD 559, HlifRHEEEH
B R S MR RRAERE 12 38 W T O b I BT 7 1R
Hp BRI LEZ SN TWAY, BHIGHEEE RS
PR L DRI DB TRAE L, Z 2 RS 2 1R
HMIMEIT @-smooth muscle actin (a-SMA) D
myofibroblast T& % 1 19, Myofibroblast DJEHE 2 & D
TRV R EC L B clearance WA DRI I
BETHD E b T AW, FRRUIMREERE O ik
MEZEMRAR X 2 S TR TSt L T 7 R
P =Y ZFBERTFICTT A RENED I EPHREX
T2,

Seiz b 7z & 912 DDRI B EHESHIROI T R
b= ZERIC S BEREE % b D NF-xB 215k
T2 ERHEKRD, DT BIFRER B
17 %2 DDR1 OBENT DO W T LA TOWE 21T 72,

BEIREREREE MREA N VAT T &y —EHE
2R
* UV FE AR BICEE T SRS WS

B &

. FrFEMNTRHEE B TR D7 012 VATS
WCHIE S i & D iR e dtH L e, (&
T, 5B Z=6:1, VIFEh 505%) 72, MEEL
THEC TR S 2 fio 5 BIIEO & £ it il
FEL DI e Uz, (o fil, 55 2c=4:
2, “PIEEHR 60.2 %)

2. FRFEMEITHAERE BE THZ W D72 » VATS
W CHEH S 7z IR % B v € DDRI1 O @it %
1To7z.

3. hbH U7-JisriESF Mg O DDRI #3277 0 —
YA PRAMN)—E, vIRY Ty MECTHEN
7z.

4. Fas Ligand IZ¥ 9 2 fififHfESFME O 7 R b —
¥ A% Annexin VIEETH 70 —%A b X MY —
BRI TE~Te,

5. DDRI1 ORI D ¥ 27 F L % Immunoprecipita-
tion RFAGOY 2V T A Y 7 vy Mk, EMSA 1k
WZCHRNT.

6. DDRI @ H] # 12 1% collagen 3 X F DDRI-
agonistic monoclonal antibody % L7z,

7. DDRI @ B 5 D ## 51 1d DDRIIC X ¥ %
siIRNA ®° NF-xB®D A > t ¥ ¥ — (CAPE) % Fw»
7z.

1. Fibroblasatic foci @ Fibroblast 5 DDR1 B4
WWHE ST, [EX LKIZDDRIBETH-T2 (M
IA&B: A MF v YootV rifh, C&E:
DDR1 #fh, D&F: BiEa > ba—).,

2. RrFMEITRRMERE O MR AEF T O o-SMA 5
TERE ISR OFHESHINE L D ER IS ho Tz, K
FETEMERE O fERHESEAAE O DDRI BB IEAAE 150]
TR & D BRI S o Tz, BrFerEiiaiE
iE O AR HESF AL D a-SMA+ /DDRI1 #0813
DONFSFHEEERL & D EB IS - Tz, BT
B O FHSHETHIRZ 35> T DDRI BYEHRIEIETA &
M a-SMA BETH -7 (¥ 2),

3. RRRMETRREE B O IR I IR o i
HHEFHEE LV EECEZ < ODDRI ZFHHEL Tw
7z, FEFEIERTARHEE B O iR O FH 3 %
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A.
Total
DDR1

DDR1a
DDR1b

Actin

Non-IPF

B. |TNonIPF mIPE
L

o -
® h

DDR1/Actin density

o
kY

IPF

Total DDR1

DDRI1 1354 €48 DDR1b TH-7z. DDRla DFHE
IR ITREE RS, W b { 2BECER
otz (K 3).,

4. REFEIENTRHEE B OISR IR
L TX* Fas ligand 2 & % 7K b—¥ X WP T
B o T2 DEEZE Lo T, B MIEE B E Ot
BHEEEME O DDR1 % DDRI T 7 u—F Vi
RCHIES % & Fas ligand 1203 3857 K b —¥ R
TERP BRI 72, SR OMHHESEZo DDRI
% DDRIREE / 7 v —F VHETRIELL T4 Fas
ligand 12365 BHL 7 R b — ¥ AEAIC LI Ko
7z (X 4).

5. DDRIFll#€ / 7 o —F VHA TR IR
HEE B OISR 2 #3432 © DDRI 28 >
B L Y BB L72 She b4 L7z, DDRI Hillig=e /
7 v —F VR TR AL E B8 O IR HEE R
fazH#3 5 & NF-xB OEHELANEE Z - 72235 D
IR CIIE Z 5 2o 7 (B5).

6. DDRI 239 % siRNA 7 kL o THEEFSME I GHE
iE BB O IR HEZEAT L o DDRI SR 2 I 2 &
DDRIFREE ./ 7 0 —F VHARIC L 257 K b —

3

DDR1a DDR1b

AERPYERE I L (1 6),

7. NF-xB A >t £ 5 —TRAEMEMEHEEEE O
P MAE © NF-»B &1L 2 #0519 % & DDRI
FIBCE ) 70 —F VPRI X 587 R b—v A{EF
PEBEHE s (17,

%

3%

o IR FE M ITHARHEE B3 O iSRRI B »
T DDRI #3 FasL i2 & % 7 R b — ¥ 228 U T
HCEIK 2R LT, FRMEMEHEEIC BV T a-
SMA 7% #5319 % Myofibroblast I3 & { WRETO 2
T—T VDEE EBEICEBES T2 b T
WB TR DA 1 Myofibroblast X3RRI T AR
b=y 2w L DEE» SHERS A, L LRl
FARHERE 12 33 WL T TNF-o 73 £ O L B 55
YA MhA i EOERD b E - Tk - AL
LY, 7R =Y R U TET 22 8 b
TW3Y, 20 k5 IZHRL OPSERRITAEIC RS
T FIRRHEIE 12 B 1 2 RO BT H %
W7 R —Y A{EH I DDRI ST 3 2 & 27K
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A. Non- IPE
IPF

No i ] )

addition w

FaslL E:
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DDR1 ab.

’ P BSPIR
L L U L
I
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DDR1 ab. T
FasL+ 9): -
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IgM . *“Ircs o
Annexin V
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R
."..m'.!
840 *
z 30 *
% 20 T
c
c
< 10
Nilins B

No addition

9. H;iz DDRI1 @ ligand T# % collagen iXErE1EM
THEEDRREICB W TEBWHERELY, & ke
EEAR HAERE LU T < BRI I collagen TR S L5
HEBELZEORTNEROLVWI L9 REZ 5 L
SEMEIFEERE ORI B L T o DDRI
PIEMEAL & WEFRHEEERIE 0P K b — > A{EHIIC
FELESL, ERNOBMLICERL TW»w5 2 L3RS
IR T X 5,

% 7Bz OB TR ES Lo DDRI ZiH
169 % & NF-%B W iEEL & L7z, NF-»B 37 R
Ny RS T B Y S FVRTFTY, X FEEERE
FEMEY A NAA COFKBREFET LI L bHIRS™,
Trd A vk BREEDE TNV TATS
NF-xB ZilH7 5 L O R s s 2 &2
HEXNTWBY, DDRIOFLT K b —v AERIC
NF-xB 23 5 Z L I35 BOMMRHEEIC 3 T 5 il
Wy 7 F VRIS 21057 VRO TEELE Z 5,

FasL+ O.4ugiml

4

FasL+ 1ug/ml
DDR1ab

Control Ight
DDR1ab

5 5 A DDRI ORI TE GG 1 BB
bOPRTHTH 54, P L bBRLOFIET
DDRI tA#fEsE~ b U v 7 ARG T O collagen &
DB D R FEIEIFRRHEE 1< B 1 2 OfE L E
LT3 2 ESRIE RN, BFEHEREE Iz BT
BRI ST T A OFE LD — D D ERIC R > T
EEZD.
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1) Vogel W, Brakebusch C, Fassler R et al. Discoidin
domain receptor 1 is activated independently of
beta(l) integrin. J Biol Chem 2000; 275(8) : 5779~
5784.

2) Matsuyama W, Wang L, Farrar WL et al. Activa-
tion of discoidin domain receptor | isoform b with

collagen up-regulates chemokine production in
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The Homozygosity Haplotype allows a genome-wide search for the

autosomal segments shared among disease patients

Koichi Hagiwara

Department of Respiratory Medicine, Saitama Medical University

When identifying disease susceptibility genes for both single and multiple gene diseases, a promising
strategy is to search patients’ autosomes for shared chromosomal segments derived from a common
ancestor. Such segments are characterized by the distinct identity of their haplotype. The methods and
algorithms currently available have only a limited capability for determining a high-resolution haplotype
genome wide. We herein introduce the homozygosity haplotype (HH), a haplotype described by the
homozygous SNPs that are easily obtained from a high density SNP genotyping data. The HH
represents haplotypes of both copies of homologous autosomes, allowing for direct comparisons of the
autosomes among multiple patients, and enabling the identification of the shared segments. The HH
successfully detected the shared segments from members of a large family with Marfan syndrome that is
an autosomal dominant single gene disease. It also detected the shared segments from patients with
model multigene diseases originating from common ancestors who lived 10-25 generations ago. HH is
therefore considered to be useful for the identification of disease susceptibility genes in both single gene
diseases and multigene diseases.
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