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Histopathological Bronchial Reconstruction and
Immunohistochemical Analysis of Human Bronchiolitis Obliterans

Keishi Sugino'*, Akira Hebisawa®, Toshimasa Uekusa’,
Kazuhito Hatanaka®, Hiroshi Abe' and Sakae Homma'
'Department of Respiratory Medicine, Toho University Omori Medical Center. Omorinishi 6-11-1, Ota-ku, Tokyo 143-8541, Japan
“Department of Pathology, Tokvo National Hospital

*Department of Pathology, Labor Health and Welfare Organization Kanto Rosai Hospital
‘Depariment of Pathology, Juntendo University School of Medicine

Objective and Methods: To clarify morphological and immunohistochemical mechanisms of airway
obliteration in bronchiolitis obliterans (BO) associated with various causes, we conducted a retrospective
study of 7 patients with a histologically proven BO by autopsy or surgical lung biopsy. We investigated
the immunohistochemical characteristics and differences of infiltrating cells in the primary lesions of BO
by avidine biotin complex method using the following antibodies: CD3, CD4, CDS§, CD20, CD68, SMA,
TIMP-1, MMP-9, CD34 and D2-40.

Results: BO was classified into two major histopathological subtypes as follows: constrictive BO (CoB)
and cellular and destructive BO (CDB). CoB is a disorder characterized by narrowing of the airway lumen
due to submucosal fibroblastic proliferation, while the elastic fiber layer and smooth muscle layer of their
walls were spared. In contrast, CDB is a disorder characterized by narrowing of the airway lumen due to
intraluminal, mural and peribronchiolar infiltration of inflammatory cells. Subtypes were CoB in4 (2 GVHD,
1 Castleman’s disease, | Stevens-Johnson syndrome) and CDB in 3 RA. Microscopically, the localization
of occlusion was mainly membranous bronchioli. In CoB, intermittent luminal narrowing of membranous
bronchioli were observed, whereas the lesions of obliteration in CDB revealed more continuous than that in
CoB. The degree of bronchodilatation in CDB was more prominent than that in CoB. The cellularity in the
primary lesions was higher in CDB than that in CoB. CD3, CD4, CD8, CD20 and CD68 were localized in
lymphocytes and macrophage infiltrating the primary lesions of membranous bronchioles in both subtypes.
The expression of CD8 was higher than that of CD4. CD68- and CD34-positive cells were distributed in the
bronchiolar lumens and epithelia. CD3-, CD20-, and D2-40-positive cells were mainly distributed in the
peribronchiolar lesions in both subtypes. The number of SMA-positive myofibroblasts in the bronchiolar
lumens was higher in CoB than that in CDB.

Conclusions: These findings suggest that there were morphological and immunohistochemical
differences in the mechanisms of airway obliteration between CoB and CDB.

Key words: Bronchiolitis obliterans, Constrictive bronchiolitis obliterans, Cellular and destructive

bronchiolitis obliterans, Histopathological reconstruction, Immunohistochemistry
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Figure. 1 a) CoB is characterized by concentric narrowing or complete obliteration of bronchial lumen due to submucosal concentric fibrosis
(Hematoxylin-Eosin stain) (Scale bar=100 pm). b) The elastic fiber and smooth muscle layer of the bronchiolar wall are well preserved (Elastica
van Gieson’ s stain) (scale bar=100 pm). ¢) Cellular bronchiolitis is characterized by narrowing of the lumen due to numerous inflammatory
cells involving both bronchiolar lumen and wall (Hematoxylin-Eosin stain) (Scale bar=0.5 mm). d) Cellular and destructive bronchiolitis is
frequently associated with complete destruction of bronchial wall (Elastica van Gieson® s stain) (scale bar=0.5 mm).

DR R 2 — KA w N A

*PRSEATBOE N E SRS RO RR AR R AR B

OPRSEATBOE N 58 R LR A B TR SR e
B2 TR

bONAR R LRI BRSO

C O EAMERREICRE T o ENITEEE PR

— 324 -



PABEVEMN AU RIS D i PRI OGRS OV R AR R Rt

Table.1 Patient Characteristics

Duration from the

Case Age/Sex Subtype of Smoking Underlying Disorders Complication Clinical Onset of RS to
BO Symptoms
Autopsy or SLB
i 27/F CoB NS SIS Aspiration D,F S 17y
pneumonia
2 35/F CoB [ CMD, NTM, Chronic C,D 2y
parasinusitis
3 36/M CoB NS IgA nephropathy Autologous D 1 mo
GVHD
4 47/F CoB NS AML GVHD C,D 6 mo
5 47/M CDB NS RA C, D, S 3 mo
6 65/F CDB NS RA, Amyloidosis, (O 4 mo
Chronic parasinusitis
7 52/F CDB FS RA, IgA nephropathy, CS ly

Chronic parasinusitis

CoB: Constrictive bronchiolitis obliterans, CDB: Cellular and destructive bronchiolitis, RS: Respiratory symptoms, SLB: Surgical lung biopsy, NS: Never
smoker, CS: Current smoker, FS: Former smoker, SJS: Stevens-Johnson syndrome, CMD: Castleman’s disease, AML: Acute myelogenous leukemia, RA:
Rheumatoid arithritis, NTM: Non-tuberculous mycobacteria, GVHD: Graft-versus-host discase, D: Dyspnea, F: Fever, $: Sputum, C: Cough

T /) 7 a—F Pk (Dako), CD68 (KP1) & /7 air trapping & 8, BB/ EW A 7 X2 — &
1 —J LK, a-smooth muscle actin &/ 7 27— LT\, 75, CDB CILMifiizkk - i %
F 4K (Dako), CD34E / 7 a—F A4k (Novo W, IHICHAEIEEOIEN AL - TEY, £
castra), D2-40%E / 7 1 —JF /L Hi{k (Novo castra), i W L Qi (Figure 2).
Matrix metalloproteinase 9°€ / 7 & —J /LHi{K (Novo PAIRR A TS 07 50 CRE ) 1, 2) « &V SR, X
castra), Tissue inhibitor of matrix metalloproteinase 1 WRE LA IRE L TE~SRANMEN LTS Z
F /7 a—J)LHK(Novo castra) & oSk FR T L, JEMZE - PR LTI OV EE DY B
% (Avidin Biotin Complex i£) (2L D Yt L, AN CRE R bMEHN S NT=. & 5|2 Stevens-Johnson Jj'ﬁ
DJGLE = 534 & A TR L7z, fERRIZ A OF L7 SR G GEF 1) Tid,  Ladpr R
ZC, W FERE SO hki@%ﬁ%ﬁ%wWK
(Figure 3).
mR FARR AP SEAT L CoBDIRA T, /INAE I
BO 7HIOMRNE R 26, APESHIT, V44 %ﬁﬁm%ﬁi iﬁmﬁtfﬁv B NI LR
(27 ~ 6538 ) Th o 7=, IREMEFO 2L, W %‘fﬁ‘f&%lhﬁk% VA SRR 00 22 HH SO 1] PR o0 i
Vest PR 2 ), SRS K v rbiu. JLag feizkv, ii IZBAZE L Cuvz. Z oo SRR R
AL, BEEN Y v F(RAIHI, FERE A ke 508 = a@%@%&ﬁ%fﬂﬂ@, R BTN ik 35 Socl BV §
932, Castleman?7 1 5, Stevens-Johnson ’hﬂ%ﬂ?l i A& P T Te, RUEREO FMERHER O OV
B TH o Tm. MBRENNTE, KB ORI AnEFR L, BE SRz, E., b
Rl loE F, AENRAHFMMEIC L > THE L DIFEOWEIL - L Twi-. —J5, CDB 0)7’7"
CoB & &UiH e 42 2V WA IR LS L 0 i S i, BRI SR O e CE R EIZEE O 6
7= CDB D 2 ANz /I C & 7= (Figure 1). 23O NGR itz MR SOk L ORISR S TiE, I
I%, CoB 4], CDB 3fI"C, CDB 34Ef 0> JEAES BRI AR, U 2 SERES L ONAARIRAR AR ER O
1%, T _TRATH>7-. HEIER L CoB TM-IIA B0 0 D P HRRRR A A B AL, IR A0 LA
#, CDBTMMK, Wk 7z % <7z, AR HBIN LTV, S OICKOEBEDRE ,ﬁ£_W§é
SR EMSEORME Ty ANBITETH - ATz, ARG AU S0 S Wi s o
(Table 1). FOEBEI{&ATIZ, CoB Tl b UM WX U, vaikkiiskek oM 2 £k &+ 53 mm
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Figure.2 a) CoB with Stevens-Johnson syndrome (Case 1): Chest X-ray shows pleural adhesion in the right lower lung field associated with

hyperinflation and bronchiectasis in both lower lung fields.

b) CDB with rheumatoid arithritis (Case 5): The chest X-ray shows diffuse small nodules and focal infiltrative shadow, accompanying with

tram line in both middle and lower lung fields.

¢) CoB with Stevens-Johnson syndrome (Case 1): Chest computed tomography (CT) reveals a widespread mosaic pattern demonstrating air

trapping associated with bronchiectasis in both lung fields.

d) CDB with rheumatoid arithritis (Case 5): Chest CT reveals centrilobular small nodules, consolidation, and marked bronchiolar wall

thickening.

Figure.3 Schematic reconstruction of the left lung (Case 1), showing that diffuse pleural adhesion is indicated and obliterative bronchi are frequently
found in the upper and lower lobes (arrows). The beginning of the upper bronchial obliteration is in the fourth to fifth branches, numbering
from each segmental bronchus. Once they are obliterated, the distal and proximal bronchi are dilated. Bronchodilatation and some cyst-like

dilatation are seen in lower lobar bronchus.

(280 NIEIERPAZE - P22 2R LT s, PR
BB OB RT, BEOBMERRHED AT 2 TR
724U T U= (Table 2,3). F7=FHZEH L 0 gl &
BFEXIZBWT, B ohRtkEeRo. LLEoRT i
6 LICHE OB TR OEL v = —~ I

7~ (Figure 4).

RIZ, WA EORIIZEILCoB £ W CDBT£<,
TVU YRS 7 & » b T, CDSBHMET NS
fiTH-o7-. X, CD68BtE~ 2 v 7 7 — VI KIE
WS, CD3BMETHINE, CD20 B B Al e 1 &0
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Figure. 4
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Table.2 Histopathological Findings-1

Epithelium
Case Subtype Localization of obliteration Goblet cell
Erosion .
hyperplasia
1 CoB SB~MB* ) (++)
(fifth branchest)
2 CoB SB~MB* ) -)
(fourth branchest)
3 CoB SB~MB ) +)
4 CoB SB ) )
5 CDB MB~RB (++) )
6 CDB MB (++) )
7 CDB MB~RB ) ¢)

CoB: Constrictive bronchiolitis obliterans, CDB: Cellular and destructive bronchioli

s, SB: Small bronchus, RB: Respiratory bronchiole,

MB:Membranous * Performed gross reconstruction, 7 Number from each segmental bronchus, (-): Negative for given finding, (+): Positive for

given finding, (++): Marked positive for given finding

Table.3 Histopathological Findings-2

Lumen Wall
Case Subtype

N . . — .. Smooth muscle NE SRIC FH Complete G
Miscus exudation 6T Fibrosis Elastosis Elesolysis hyperplasia infiltrate infiltrate infiltrate destruction Ectasis

1 CoB (+) ) ) ) ) ) ) ) +) ) ) )

2 CoB ) ) (+) (+) (+) ) ) ) () ) ) )

3 CoB ) ) +) Q] ) ] ) (+) (+) ) ) )

4 CoB ) &) ) ) ) ) ) ) ) ) ) )
3 CDB ) ) =) -) () +) ) -+ (+4) (++) ) (++)
6 CDB ) ) () ) ©) ) ) () +) ++) ) (++)
7 bB ) ) ) ) ©) ) ) ) (++) ) ) (++)

CoB: Constrictive bronchiolitis obliterans, CDB: Cellular and destructive bronchiolitis, IC: Inflammatory cell, GT: Granulation tissue, NE: Neutrophil,
SRIC: Small round inflammatory cell, FH: Foamy histiocyte, (-): Negative for given finding, (+): Positive for given finding, (++): Marked positive for

given finding

a)

Membranous
bonchiole

Small bronchus

@

- Mural elastic fiber
— )

Fibrosis

b)

Membranous
bronchiole

Terminal-Respiratory
bronchiole

Cartilage @ Granulation tissue Foamy histiocyte @ Neutrophil

Small round Multinuclear
inflammatory cell @ giant cell

a) Histopathological reconstruction of CoB with graft-versus-host disease (Case 4): The lumen of small bronchus and membranous bronchiole
is completely obliterated with granulation tissues accompanying with infiltration of foreign body giant cells.

b) Histopathological reconstruction of CDB with rheumatoid arithritis (Case 5): The lumen of a membranous bronchiole is obliterated and its
wall destructed by granulation tissues with an accumulation of foamy histiocytes. In addition, the proximal bronchi of the primary lesion are
dilated and infiltrated by neutrophils and small round inflammatory cells. The lesions extend to alveoli from terminal bronchiole, and there are
remaining elastic fibers in its wall in places.
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Table.4 Scmiquantitative Analysis of Immunohistochemistry

Case  Subtype CD3 D4 CD8  CD20  CD68 SMA  TIMP-1 MMP-9 CD34 D2-40

1 CoB ++ + ++ ++ + 4+ - — + ot

2 CoB ++ + ++ E s et -+ — —_ + .

3 CoB +4 + ++ + ++ + — —_ + A+

4 CoB + — + + + +4 — — + .

5 CDB e+ + +++ -+ -+ +++ — 4+ ++ +++

6 CDB - + +++ +++ +++ + — — ++ ++

7 CDB +++ — ++ et +4 1 — — + ++
Key to scoring of immunoreactivity: —= negative; + = weak; ++ = moderate; +++ = intense

O3A L Cue, BIIERE 0 SMA B A AR PRI R SR L, IR STHER I 23 52 21

ﬁ,CDBk%AWKmBT%ﬂvﬁ: E 5 RAICME

2 CDB @ 1 4iE 5] 'C, MMP-9 [ 1,
imbalance 738 % H AL 7=,
Wi LTk n,

Lo 7-.

TIMP-1 [z 4% @
CD34 Pt/ E, oA
SOHWNIPEDBHEALT iz
07, D2-40 BEYEMIIRIE, TR FBICIEIE

+,

)2 4741 LTV 7= (Table 4).

E T

BO (L hxilt, T HEREAH,
DAIEGIRHEIM L TE Y,
{Z‘Z)‘nlt(l/’*bih/fl/\

NRERE 72 & O iz F i %
WK & UL 2R & 7 TR
M, HEAE Z O IR

RLPETC, PRI TR TH D, £, @it
BRiZ K DAFFETIE, RIEVEYA b B2, 2 h

A R RN, RS b Yy s R0,

AR, BB -

HIHE#R{6 (epithelial mesenchymal

transition; EMT)” 72 ¥ A3BO O "éfhk R L Tnwd
MEEMEZVRE S LTV D4, B MCRIAET D ARG
PRI AU S L ~UL s A o0 1 & 72 B BO O (7P
mﬁTMﬁ#%oné Z O L) ITREEIEER

VI3 0 HORA o BN E AN A S el 73 3
%w %héh TR 7 P id e il & h
TRV DORBURTH .

¥ L0V

l"‘ﬂ‘ [ﬁ £
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BOE, FRMHAUE 31 0 SRR OO IEER AN A5 2
VRUE 3O INIZE D A 3
), # L < plsg
TG A (5 BASEMERT IS

LR S
THELFINETH DY, MBS 1%
RN SR Oy S T

e AL, BUSBHEZE XX ST L E - 7o/
B - MRE Lo R % destructive BO & £ LT
WD SBITAKIS X BO & DPB DR 5N
IELRLEE AR e Z T, R HE A A
EEBHIT, BOZAWHREDOR MR-, M
7‘1(5‘|‘%’=ﬂ?'i3’12?§?)5b‘ T AR 23 ROE N R 2 1 L OB
Z}E/}- §~ 72 constrictive BO & i )& 00 45 #1027
& D UNIHHA DN ETE AR LT M OR, AGEBE O R
}:&‘6 ZNIPE S PATE - P73 B cellular BO (2 A L
i F DRFERMES HPI S LT D
ZRHOMLG, YR O% G fé'lé}f“ffi‘ ZHES:
P HRET L= =4, CoB & CDBO2FEHIIZ /5 E
TEDLZENW LT T W O SEH A L
WP RS L2 & 24, CoBIZCDB & 7,
T S AE - m&ﬁ#m%%i#u SUP/FNE
AN ST R U NIPE IR S2 I PHEE L T,
F74 ﬁﬁ*iﬁm(/)ﬁx@ﬂi&bﬂf
JEBREIZ AR L 72 CoB(AEW] 1) Z#BRUN T, && 3k
SRITERSE Th o 7o, i T, (RIE Mo/ NV
SCH B AR R 2 CoB O WA GH O 72 A%, i
ﬁ»ﬂﬁ,%%@%ﬁiﬁﬂ o Tz, &ol
REIZZE IR S, @IS OMMHE AR T2, =
AL 5 KUE O KM TILCoBIT K 2 PHIEENL 7 ifi 38 &
AU, S BITHERALZ Y5k SC Actinomyces 702 & D
WYL A G- 2 8 L0, ROHR LT
WHNZHER L= b o L HfEZ2 S n/=". —J7, CDB
T, WM AUE S K OUMHE £ CRIED K AT

i

Stevens-Johnson
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D, PERIAE SIS £ 0, e R
IR X D—EUZ LN D DHTh 7. &6
P ARUE RER T ORE 22 & QNCH & e SO Sl b
DT, O XD IR RELHLEE AT WLOREDS,
EEHRAT RS R SN TEY, CoB T, MM
KETAREOEEMEICLY, WHCT F, g
JRNH =R L, — )7, CDBTIE, ILEHORK
FED P Kz X BHH %%EHWW%%%,¢WWU¢
BRI 2SR S SR il & L TR B 6 D
LEZ LN

BO DIESEREITICH LT, AR En £ <, K
R, B, PR ETHRTAZ LD, {0
5 OGP EI O O B S R I H BRI A4 R
ZLTWDHDEDEBEZLND., ADOHTTET L
I NTWgE i B e, BEEZ T MR T,
fibroblast 7¢ £'12 L A MBI RRIZE Z 0, A
JEPHO BRHE LR E S EE () £ 7 U v 7y msiEfr L,
COEANIEOZEIZ SN A S Tun s K
Pt T, WA IR D SEMINE C & D CD3 B
PETHERE, CD20 5% BHINE R L ONCDOR ot~ 7 1
77—V NCDBIZE < R bi, MEERMMO~—
7 —T% BHo-smooth muscle actin(a-SMA) B EAfH
7, CoB THMZIZFRD HALIZAY, Ziud b d
5“&H%CWOME@“ 2 IR E > BO e (B H
ﬁ@m%*;m FIEFMIRES £ O ARME S o=
TR N Ul vigtEn e 5. TY S ERD Y

7w b :i/M%thﬂ CDS8 BEA%E T #ifa A CD4
B e TR K 0 AT ET A Z ERME SN T
LMW, T CDM%@TW%%%%N;(%BO

MWEREND Z &bl shTesh !, BOWZEIT

T VU U SEROBEENZ DD TILHE 2 AR AL ET
7. F7-, Hibner 57 1%, BOS SHEHFIZHBWT,
BAL ' ® MMP-9/TIMP-1 Jb AWM & FREIC < T A
BICEFLTCWAZ WL TEHEY, MMP &
TIMP @ imbalance 2’BO D Y £ 5 U o 724 L T
WD AT E A R Lo, REGFCIERAIZ(E D CDB
O VIEH D 77T, MMP-9 B VLl I A3 sl By C d> -
7208, MOREFNL IS BLA DT, Miklak ToR¥
MixREETH 7. SO THE, FRitko
fibrocyte ° EMT % {2 = U 7= L EZ %% ¢ fibroblast
DEFO—2E L TEZLNTNSY

Alnlfk 2 1E, BOOWHLEI RS L, Bl
JERE PR 2Ry an s 2L xR L, ShIC
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HLA eI D OVFE APEILAIAUE 4 (DPB) U2 PEfefif o p oL, Feae s —=7
L 722 2D LT o AEE (5 PBMUCLI, PBMUCL2 &, DPCRI, MUCZ]CD%%)& T4ODLF
VBB TN T A —EER LTV, ZThHO#EE O | ERH R To&RE Iz
WTIEARHIOED 20, B FAGE BRI 2 FvC 2 ;nbJmﬁ/(He)@m%UJ%tfﬁ%RT/PCR(-
et/ 2%, PBMUCLI mRNAf’Vﬁ%bwmmﬂluﬁ poly(LOWIRIZ L0 H L <FHEINhD
ZENRDoTI, O3 ODBARFITILZ O L ) AiFHEMNEOME L) 2. PBMUCLI @2
Db DIRG9 B, Eﬁ’w‘l‘fi®%®iii N EFRDOTTOS exon Tdh-7-.

Expression of candidate genes in the susceptibility region

of diffuse panbronchiolitis

Minako Hijikata', Ikumi Matsushita', Hideyuki Ito®, Jun Ohashi’, Katsushi Tokunaga',

Sakae Homma®, Yoshio Taguchi®, Arata Azuma’, Shoji Kudoh® and Naoto Keicho'

' Department of Respiratory Diseases, Research Institute, National Center for Global Health and Medicine

* Department of Thoracic Surgery, National Center for Global Health and Medicine

‘Graduate School of Comprehensive Human Sciences, University of Tsukuba
' Department of Human Genetics, Graduate School of Medicine, University of Tokyvo

" Department of Respiratory Discases, Toho University School of Medicine

" Department of Respiratory Medicine, Tenri Hospital
" Division of Pulmonary Medicine, Infectious Diseases and Oncology,
Department of Internal Medicine, Nippon Medical School
* Fukujuji Hospital

Diffuse panbronchiolitis (DPB) is a complex genetic disease affecting East Asians and is strongly
associated with the class | human leukocyte antigens (HLA) -B54 in Japan and HLA-A11 in Korea. We
recently showed that an HLA-associated major susceptibility gene for DPB is probably located within the
200kb in the class I region 300kb telomeric of the HLA-B locus on the chromosome 6p21.3. We cloned
novel mucin-like genes PBMUCLI and PBMUCL? in the candidate region, which form a mucin-like gene
cluster together with two adjacent genes, DPCR/I and MUC2I. We investigated the mRNA expression of
PBMUCLI mRNA in human bronchial epithelial cells and found that the expression was upregulated in air-
liquid interface culture and by poly(I1:C).
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DPB) |%, 7 V7 RHEMIZA L5 HLA class 11
FRTHDH. BARNTIZTHLA-BS4 & O 2 5
W3RV Z TN O TR SR TN H 0L
AL PP, WEEN TIEHLA-BS4 & ot /p <, 7
HUIZHLA-ALL & OB & S, 2o o
EMMD, HLAZ O HONDPBIZHEL THWA DT
1370 <, HLA-Bif{s (-2 & HLA-A s T FEO R
DPB O B VER s (- MTAET D &0 D (A
T=Toh, A a7 IA he—h—7 ol
==, EEiEET s X SR TG
TﬂmﬁwfifmmmmiTﬁiw&ﬂt% -
200kb D FENN A X 5 12— £ (single nucleotide
polymorphism; SNP) %ﬁﬁ WTHRT L7 & 2 A, il
ek 1 80kb F THIZ D H A28, 2 00 80kb O i ik
ISR O TROEI T 5 72012, I
DG T2 R ISR BB LTl 0, B
NI £ B L LL Lo 0 A B kN & Mo a7,
— T AN T s r ooy — =
7 F R T, 20 0 AT v kAR o (PBMUCLI,
PBMUCLHYZ# 7 n—=2 7L, ZOERE LY.
REIZ @ ST DPCRIEHz (-9 & MUC21 iz

ZdrioW D b, BEATURNIZA >0 L F ERE
IS AR Al /1 ARG AT R

AR, PBMUCLI BHA A2 ulals, RUBIZE T
LHEORM AT A0, gMETR e ROl K
HIN 2 A HTE B #2812 £ 0 0k &, mRNA %381
% RT/ PCRIZ L W figfr L7=.

4% (diffuse panbronchiolitis,

DO A FBGE N EINE E R ERA TR o 2 — WFSE T
I e 3 ST 2 3518

Wl - il PP SRS R
SRR R A MR ORI

O R R R AR R N
SRR R ML RN B

¢ RILL AT Mm”%mwﬂ
TOHREERE R B (IR - G
N ol o o]

T OOVE AR IR S S A AFSERE AFSE A
UOOVE AR GHL IR 2 SR AR RE WFTE I ) A

[

S ER M)

HLA-ARIEF B HLA-Bifl{m FFE
100kb el
; .
VARSZ | ! ' T ceorts
—_— — - — - -
nd + DPCR1 mucz1 PBMUCLT PBMUCL2 -
sTF2He  SPTAZ | ] cosw
LFv (B REFIZRE—
type AA. Pro Thr Ser
DPCR1 membrane 1,393 10.8% 18.5% 8.4%
MUC21 membrane 566 2.3% 18.3% 30.0%
PBMUCL1 membrane 1773 1.3% 33.6% 18.4%
PBMUCL2 secreted 251 8.0% 18.7% 76%
Bl 27 (HiHs 7 7 A —
MR EHE

VT[S [ e 7 2 o & — O IR BR A RHZ s 0
T, e LTt A 5 7B - AU Ko
X0, AGH REGRREZ S TOMEEE 2 r> 7o,
TR AR 2 2 1T - 7.

RNeasy Mini Kit (Qiagen) {Z T total RNA % filif1j L 7=
%, total RNA 1pg * SuperScriptlll reverse transcriptase
(Invitrogen) * pd (N)o (TaKaRa) % FH Uy C i /5 &
1T-7=.

200kb o> fik ffi L ’zbzszAaP;/%KIK{s 2o,
BEUE PEW) 5359 200 — 300bp O FilHIZ A2 B & 9 A2 RT/
PCRH D7 7 A ~—7%{Fpk L 7. Real time PCRFAIT,
Wl k7% A <—% v, KAPA SYBR FAST Bio-
Rad iCycler 2X qPCR Master Mix (KAPA
BIOSYSTEMS) (2 & O #2E L 7=, RT/PCRD = |
r—/b & LT B-actin 2] L7z,

( ﬁﬁffiilfﬂl\(/)lﬂiﬂli‘é’) e B 7 b - iR arsei
P D ERFE Sl (CHERL L 722 o & — DA T
Hriz 4 2% fa f’i’é,@lé}@/i\’”%fiﬁ“(b\é.

# OR

() LAF BB 7 7 A% — O mRNAJE 8L
GARBEIRIZAFAET D DT RS -7 T A X — %
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L C6orf15 DRAIZ IF o, WF ARS8 4 815
T A TAFA/E L Tz, DPCRI, MUC21, PBMUCLI
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PBMUCLIZ X2 > DGR RAH Y, K05
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