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SHIESLET, % OWEEENINLIA F—v RAOFHREHEYRBEITRD T X 7205, &2 DR
AR ED L IR A — XA THREFEFZT I D2WTIE, HRESHICEN TR, B
LERBSSEOHERREREHAL O 28R HT T ABRELTWZ ), 20ROV L 2TH
2LBEbh3,

SEERE, HEF VA P A0HFHEHRERLEFZ o T304 =877 ) 7 A
T 7 2 A (P. acnes) DIHSLRIERIEL, 24 FENZEEIL 7 Th-1 MAZFE 2 MEE TPERE
FIMERRCSEET A I 2R L, INSOFRER, BEHEREEZZ SN TELTRER P
acnes DIFAEL, ZTD72%, AT P acnes \WBIEE L/ CDARME THIlITH - ThH, BEIERIC
FREHRA L BRRRFERER T b oFEEIND L E 2 ohiz, £, IETE P. acnes 25
ZHDHLHERTRET S LETE P acnes TIOFA & L L ISR IS Uiz i, P acnes OF
FIEERI T 2 F SR ELD S,

EHEBWTHL I, MEEETHL P oacnes ISV V24 FESEE SBT3 2 L2540
WCRGEFEE L. ThCETE, WEEEZEMNC LREERSY L4 F—y 20 L 5 A
AR A SR BEAEE 2R T B,

Analysis of Murine Sarcoid-like Pulmonary Granulomatosis Induced
by Indigenous Pulmonary Propionibacterium acnes

Tetsu Nishiwaki', Hiroyuki Yoneyama', Naoki Matsuo',
Kouji Matsushima!, and Yoshinobu Eishi?

‘Department of Molecular Preventive Medicine, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan
2 Department of Human Pathology, Faculty of Medicing, Tokye Medical and Dental University, Tokyo, Japan

Although many researchers have considered infection as the triggering factor for sarcoidosis, the
mechanisms by which the candidate causative organisms induce this disorder remain unclear. This
appears to be due to the lack of the suitable animal model to assess the causal relationship between the
disease and infection,

We report here that extrapulmonary sensitization to Propionibacterium acnes ( P. acnes), which is the
most likely candidate to date, induced pulmonary Th-1 granulomas mainly in the subpleural and
peribronchovascular regions, mimicking sarcoidosis. These granulomas appear to be caused by indige-
nous P. acres pre-existing in the lower respiratory tract of the normal lung, which is believed to be germ-
free, and by an influx of P. acnes-sensitized CD4* T cells from the circulation. Importantly, the
eradication of indigenous P, acres with antibiotics alleviated the granulomatous lung disease, convincing
the contribution of P. acres to the formation of the lesions.

This is the first report to present clear evidence of the contribution of an indigenous pulmonary
bacterium to the formation of sarcoid-like lesions in the lung. We propose that treatment targeting
indigenous P. acnes in the lung will be a possible remedy for pulmonary sarcoidosis.
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RIDDOFERD» & 10 FU EE-71-45 b, rradq
F—3y 2 ORRETHE SN Tn 5, &< OEKETHHE
DEBHZ D THB LD, ¥ T4 F—v ADIHEHE
G DA% CEEL D, ARE - MmO - v 4
AREHy, EERE L Lo feh T Y — 2T SN TR
SRS N T B, BERGTENFHFELN
Ml Mt L 2 v THERTR 0 D ERRIT SRR & 13,
HRDOFEHOFUEEFAGICERLTEL, Ll
H5, FH o[ EHICET { ERII~DOREIEES
Yoz, EREXICS T IHHEEMAT 28
FEREEERRWTED, MRV ERRLE LT3
DYHETH S,

WHETH, FHEHcBHW T [Faetony T
DL« 7732 A (LATFP acnes) X 230134
F— ZFEEm 2 RT3 LT, vV R
IR BT 2 P acnes DEEEHZRIFL
T&Tz, ZORHT, 1) WFTRTH2 EHF2L 6N
TWRHHEHY (v 7 R) OIER TXEMIZS P
acnes BEFEL, IEEPIRY >3 IC8\T P acnes
W A RIERESBRILL TnH Tk, 2) 2D
W, N TORIETH->TH, MEINFE»>+aE
P. acnes JZE ) » RS HAT 5 2 & THREER
EEEHRLD>2ZERRLTER,

FERETIE, REAAM=AA (RS ZHICHIL
PN A R AMRZEE E F s BV, i
1E P. acnes BYREEEICTS a2 gy, LY HEMN
WHGE - L, [RrEERIC & 2T IR ERE ]
ELSHRNODERLFR AN, S Z EEHNE
L7z,

MR EFE

27 AL SPF THE & iz CSIBL/6) (M, 68
W) B{ER. PR E LTHE P.oacnes (ATCC11828)
RS T ORI, 81 R TEEAIIE T 60
FET 30 3fEBEA L, FEBHE L.

R I EHERNRIE T VAV 74 A7 75— ¥

D RRAFAREREERN AR T THEEEE
¢ WU R R A T
* Uk AR ERGIEEITIEEE S OTYEE

(LAT ALP)« Vi & 4"+ (LAT HRP) I T{To
7o, fERtic— Rk L LTRVW Y7 A€/
77— iz CD4 (7 v— RM4-5), CD8«
{53-6.7), IL-4 (BVD6-24G2), IFN-y (XMG1.2): BD
PharMingen 3, F4/80 (Cl: A3-1), CDllc (N418):
Serotec 4, DEC205 (NLDC-145): BMA Biomedicals
B, T, P acnes DVYRT A IWETENT AHUEY X
WMEHAIFETHBILAK L DERMUTEL:, $22K
fifkit, HRPERRRIIZ v P RRIE S 0 7Y »Hitk:
Biosource International £, HRP 5k~ 7 ARQES
o 7Y ik DAKO B, ALPAEF I NLA A Y —10
wSo 7Y HA : Cedarlane 81, ¥4 >{k ALP:
=F 1 4% Alexa Fluor 488317 v hEIFZ 07
¥, AFVF T EYL Alexa Fluor 594: Molecular
Probes S #fER L 72,

RT-PCR i SPF = ZAQTRHEM, B O M-FF%-
BT « B ORFUR Y 5B X D L7 RNAL g
MR U CERE U 7o AHRE8EY DNA & R v CiiEfT L
Joo 74 = — 3T BT P oacnes @ 16s
VRV —= RNA OFREMNZA %3k, &
HFHENLTWLLEOEHWTWES, (forward, 5-
GCGTGAGTGACGGTAATGGGTA-3 ; reverse,
S-TTCCGACGCGATCAACCA-3)

U 2 SERET w2 A0, IERROIER 7 Ah 5
Sl ORTIG U > SEERH L, 17 =00 IX0°lED
ST, RS & HEBIUE (P acres<OVA ;10
xg/100 g}, PBS) D& %EANZ 77 v — b % 3 HRGESGHE
U7z, WST-1HIfdET v 4 & A7 4 (Takara
Biomedicals 8) (= X W R L7z,

MRS ASEERIZBEF L7z P acnes [&fE CD4 BT
FOZBIRI P. acnes {3 Ll 7 ADRAL Tz
BAEY v 3fis SEER L2 ) o ifila s o, BR
E—Rk3TE (MACS system: Miltenyi  Biotech &)
EROTHEIEL, ERTER, w7 A—TIxfL 2X
10° RO 2R REE L 72,

AT P.acnes OTGHWNHHR S OEERTIE, P acnes
DRKEERAE—ERENC P acnes DEFH %2 17
N—"5PLgD, ZTNENOL ug, | ug, 10ug (1 ug
D Poacnes 13 25X 10° ) TG L, PBS#GHEL
Mg Liz, 238, P oames DFHERERSDOATE, &
{ERAMGRE, 3B & T RRC A IERZE Oy s & & 4
FERLTWA, 17, HHEEENT P acnes Db bz
S 7 bNFINA A Y (L. gasseri; ATCC 33323)
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HRETIE P acnes O RIRRIEREAE-BRF» 687
FygC, &/, AHRSEE (& [short] L&D T
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2iTo7, HlIcERREO~Y A s P
acnes uafRETR T, FHIMETIIHIERER R L
TIPS 7 5, SETAER T EEBI AN
BB DFTRIOLE & U T P.acnes SHsaanlz, &
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EHEMFRY 2328 3 P acnes ¥R ERMIIE
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acnes DTFAEZ WG FFINIMRT U Fz, &K P. acnes
DL S TV B2 & [EE:, MiOIERBIE Y
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B, KEEvY AL LMEREY v fi L,
D7z DM E W BT LFIMY o b FHL, U
PoSEHREER Y w 2 4 BT oo & 2 3, B, B, BT
FED# ) 3T, WThIIBWTDH P acnes ot
THREGEYES 6N (M2), Zhoinky, E
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TIZ P. acnes [T SIS EDRIILTWE I k
BRI E fvTz,
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BIMREET, FMEMCAHFELZHLE LS 2 05
PREEET 27002, P acnes I&E CD4 BESBLORS
AFERE{Tole, 2X10°{8D P acnes [B4F CD4 itk
Ml REFE SN IEN Y AT, 28MER»S
fites & P OEEBIREB s iz, —H, 7V
N OBTRIELI 7 A SBEEL - CD4 G
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3 . - Lo
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é -
] -
— e @ __
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Scalebars:Sum, 20um
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‘53.5 i Ounstimulated
e 3T WP.acnes
§2_5 3 BOVA
e 2
a15 |

ol s 28
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PBLN
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PBLN : peribronchial lymph nodes {LN : inguinal lymph nodes
HLN : hepatic lymph nodes PLN : pancreatic lymph nodes

FE2 EH= AR A B85 Poacnes R 8B & UFRRNRE

2 weeks

Inguinal EN

8.C. Injaction with 400 1 g of
heat killed P.acnes with CFA

CFA primed T calls = naive mice
Scale Bars: 100 um

3 P acnes IB1E T HIMADIEE < 7 A~ OFEPIREYFE AN & 2 10 « RFAZFEEOEES

L THFEREEFHILI B I LB
B, EEACERILTER O P acnes BfE~n =T #ll
HErCeIBins ¢, xoﬁﬁﬁﬁﬁﬁrmﬂnr@%ﬁ
DT 2T, @ T Yany b zHWwP

acnes O {if 4+ (B IK) ‘-":u@f’]f #{Tolz. 400 ug @ P.
acres SR T 0 A ¥ N7 Yoty b (DIFCO )
LA 2EEME T TIRESICE TEH TS, 2H
Y EDREN S 2iBHO~ 7 AT, FBET

= @fF =

CD4 selection
by MACS system

r—» ANALYSIS

=

Repeated tall vein Injection
of 2108 CD4 positive cells

11 '
Fhad
|

.

P acnes + CFA CFA
o PELMN C04
=
]
fou
=
]
L]
P screw & CFA CFA

i) o NEREERE, LR - SEmE
DIGEFEEE L U BERROERSTED o hi, £k,
Z s OIFENMTEER G, R Th 5 2
o7y — YR RHEOAERNRA - —L LT
HoH 5 F4/80 - CDI1Ic & CD4 & D Iz
&0, fEROHUBIMAZEED & RO MR T
Hol:, BB, A ¥ F—=7x0XH 7 (IFNy) A
vy —oA F34 (IL4) & CD4 L DTGty
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X1,2,3,4 > ANALYSIS
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Chronic pu!monary granulomatosis in mice

X1 X2 X3 ns
mmunization

e Calchom Lovel

h.JJJ_
IR L, s

Sl

©D4 reoon o BAL
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D IMPAZERERASS, (BRI L DRI HAET % P. acnes
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BRTWAT RV ay PRAERITHLTHEES
Y4y (GM) %Mvsiz, MINO-CLDM EHif%
SRtz B»TiE, P oacnes RETUEIC & 5 BAL &
fagi CD4 (MR ORmIEI 2 54, £7:, R
FHNC Y FERER OB 2@, —H, GME5S
BB TRBI0I I 2RRRBDRpoT. 56
2, R SEHICBWT b, CLDM &RSEH BT
REOERERDI-. T ORBOZLIIEFONM
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EIZU®, 70—m{RX 70 NU—ERBER Yk
Viofz, ERBEMIEAHTHSL EINAEBIZE,
T, FPE DN RE 2T 2 i piRig &
NTES,

B ERERREU2 25 AT, mELELEENS
AV UBIRERRCE (TFEL, ZhicT 5%
EIEEPERICHEOI EREHR L R ARELETH
243, MERMFEE L DEEICEIEL, FHEOFMS A
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HREERZFENEL S 2 Z L BRL, EFLI T
LZIENEHTH D,

P F—YAFEERIEB LTI, ZhETK®
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EHEEFECbhIDVERERLE IR TERY, Th
EFHEETHIHHRELS L, WERUTHGE®TH S, —
i, P acnes YXRSEGA L RIER, Thi BURZERESRAT#
EEFUT AHENCRITHE Y, SEHEEImz Ly,
SLRBELATOLEEBENSVWILEEIZTY
Ly, ZO P oacnes BEAICEEL TW 3 il
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U'F ARG (DPB) BT 5 MUCSB s
7ae—F —Z R LIHIE & DORIEDRRE

MEE—E*  WT BFXE  LrrEEERT \Be @l
hE et Al B3 fivk Bt MER—RR
HO #ER FE # hHEE EEKRAN
ThHE T2 BR EAM

Vg AMAMSES# (DPB) Tik, Zh & THLA class I 5 & OFFEIGR AR SN TEHY,
DPB DIRBRZ W EIGTOGET HREED & 2 (EfitRiH HLA-AB{ETE L HLA-BE{ETE
DOEOFI 0Kk I E TRVATNT WS, I 2 EBHOBETOHRS T TV, B caF
BOSEFOro—=r7ETHhTH 3. X512 DPB OSEAVRRED— 2 IZ I SE OB
EiFoh, SESEOIRSTH2 LF VEETOSWHEIIEEE S, ZhoOEFREBL EWE,
BRESETHMENTWE AF VBEEFREE L TR 2B L.

EREETHIBDTD 63 MUCL, MUC2, MUC4, MUCSAC, MUCSB, MUCT D711 & —
¥ —SRIBRENT LT HE R, MUCSBO 3 DR ETEA L OBESTED o, 2055 21 ECA
@ insertion/deletion polymorphism (I/D %&)) RREH TERRETL TS, KRR LEHETE
HERD SRz (p=00001), EsicZh s DERZ S 6 [HOERIL, FMOEEHIOREIZH S
EHRELEN T WA D, N ud {4 TEERHE L., ZOBRAERNRI2ONT oy 4 FHEE
HoHh, UYDEMESATRY A 7HEBEERLIESEOMESR L (p=0.0002),

ZD3IoONTaY AT T EOEEEEOHEREERN T A DNV 727 -ET v 4 21T
7Ff, /D &R Ez&tenyay 4 PR EGIESFREER LI, 2ONT 0S4 FIEBEERE» S
FEHIEFIMRET 2 52 6N 528, BWEEERIC LD MUCSB Q4o U THIFET@ X, |
EORTIEIHI L TV 3 a[HEHEDH 2 i,

MUCSB OB TORIMORBEER T 212D, MUCSAC Lte THRERBE{T-o7,
MUCSAC 12 DPB Tt L@ goblet cell THEILIEIML T3 & DD, W ORHHME & FkkiC gob-
let cell .RRFHLTVva7z, —/ MUCSBIZDPB TREALIHETIRTESHRENE B L LD
12, EEIRRESZ L gobleteell i b % Hohiz, 20O &6 DPB Tk MUCSB ORI
2, BEBEINAMETROATE S goblet cell Nd 7 V552 3% Shiz,

SEIOBETT DPB OFFRBINT 5 MUCSB OEELELTF L~V THRE S f, AT T L RS
a2k Ebiz, MUCSBORIMRE « SO LHMUBEIR I,
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Promoter analysis and aberrant expression of MUCS5B gene
in diffuse panbronchiolitis

Koichiro Kamio?, Tkumi Matsushita*, Minako Hijikata!, Goh Tanaka®,
Koh Nakata'**, Takafumi Ishida®, Katsushi Tokunaga®, Yoichiro Kobashi®,
Yoshio Taguchi®**, Sakae Homma", Koichiro Nakata®, Arata Azuma®*,
Shoji Kudoh?, and Naoto Keicho!'*

'Department of Respiratory Diseases, Research Institute, International Medical Center of Japan, Tokyo, Japan ;
2Fourth Department of Internal Medicine, Nippon Medical School Tokyo, Japan ;
8Unit of Human Biology and Genetics, Department of Biological Sciences, Graduate School of
Science, University of Tokyo, Tokyo, Japan
SDepariment of Human Genetics, Graduate School of Medicine, The University of Tokyo, Tokye, Japan ;
*The Department of Pathology, Tenri Hospital Nara, Japan;
¢The Department of Respiratory Medicine, Tenri Hospital Nara, Japan ;
"Department of Respiratory Medicine, Respiratory Center, Toranomon Hospital, Tokyo, Japan;
*Department of Pulmonary Medicine, Toho University School of Medicine, Tokyo, Japan

The candidate region where one of the major susceptibility genes for diffuse panbronchiolitis (DPB)
could be located is narrowed to 80 kb within the HLA class [ region. The cloning of newly identified
mucin-like genes within the region is now underway. Mucin is one of the most important constituents
of airway secretion and the secretory mechanisms of mucin genes are noteworthy considering the mucous
hypersecretion in DPB. Thus we hypothesized that the transcriptional activity of mucin genes may be
altered in DPB. We analyzed nucleotide sequences of regulatory region of six mucin genes MUCI,
MUC2, MUC4, MUCSAC, MUCSB and MUC7T and detected their promoter polymorphisms.
Among them, insertion/deletion polymorphism identified in the MUC 5B gene was significantly associat-
ed with the disease (p=0.0001). Six polymorphisms including this are reported to be in strong linkage
disequilibrium and the haplotype analysis revealed three major haplotypes in MUCS5B promoter region.
Transcriptional activity observed in the three major promoter haplotypes corresponded to the strength of
the disease association in which these haplotypes are involved. Immunohistochemistry of the lung tissues
of DPB revealed that MUCS5B was abundantly expressed not only in bronchial glands but also in
increased numbers of goblet cells on the bronchial surface, where MUCSAC is predominant and
MUCSB expression is generally scarce in the normal lung, Marked mucous hypersecretion observed in
DPB may be partly explained by increased and aberrant expression of MUC3B. The possible involve-
ment of MUCSB gene in DPB was demonstrated,
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UE AERSE R4 (DPB) 832 MUCSBHBEGETE Y ut— 7 — %8 - EE O EORE

{ZL®IC

U ABRMISEX % (diffuse panbronchiolitis, X
T DPB LBEY) RHERy 2 BRI, mifgRAT A,
FAZET2EATHAY, FhTalianTniz
S PERAZE AT B L IR OF L iR L L T, 1960 £
REEIZZF OB S iy, MH I BIRER 4
PETESLRIRERTH -2, =V AawA ¥ rmn
VERIEGC LD Z2OFHREFEL(HEL, BEL
5 BB L ?, —# T DPB OFHETIRE LR S
PTG, HEHLEFET LI e0n, a7
0 —F 5 SEHREOTBHBED S Tw 5, EFRIZE
Hips DPBIcRBMM R Z L L LT, EIEMIZZOE
EMSNEHENICESBEERBWT R BH
E05FEL LTHE - #E - fERZ ERT V7 9 6 55
LTHB I BB LG, B> L OHRE LD
2300 BTV TROBRICEELIZBDTH
D, ZORECANEENRSNEZ LB, &0
BENZEROFESEbLILTE .,

T OEERESI DWW T, $RiC HLA class 148
B OERENEL RN TBY, BHRATRZ Y7 A
WS HLA class 1H{/ET#% % HLA-B54 (LLAT
@ BwiAH) L OPENREZI T nEY, 20—
HT, HED»SOHE T HLA-ANl E DO EETRT b
OTH-Y, AT 7 ANCFEE LT DPB TH
35 HLAVRIEM CHEB T2 2 L 0BBAL LT,
HLA-AI1l & HLA-B3 O 5 26 T 2 @8 HES
W7, ZOMOEEE D 2 RAOBEFITERENDR
ZHEETLIEENLID, TOH AL L B54OMH
THABZDBELC I LIS RENRITANT WS,
ORI ESEYf 70T o4 by —h—
YOEm~Y—h —EEWT I OEREERLIEBR,
DPB OIE BREZ BT OFAN TR E L5 R
173, HLA-A B> HLA-BEETEOEDH
200kb DIEMICE THEOBAITAREY, LaLigss,
HLA @R ERZEEET O 7 u—= v 7 LEET
R ORI DWW T, HIRRTEREOBEEL &
5, FEFIIREERAbEL,

DPB T iAF 7 KO8 M AR RED—2 T
H 3725, DPB LBHE R T HLA ORI, S0l
WHOFERRSTH 2 LF VBOBREFOEFED
FRENS Z L BIEEICHERENEETH S, LF Y
BERSE RO RE TR L DB E N, K

BRI O TR RE R M A» & DOREBRRTE
DREER LTS EHL 6T W5, DPB kg
S[HELEMRBOHRTY L Db ITREMESWDOTT
EVEETHY, TOFERRSTH 2 L5 EET
OEEHIED 2 =X scB0aEEhs, Zhao
ZEed o, SETORBBERSNTRD LT
VEETTHD, MUCL, MUC2, MUC4, MUCSAC,
MUCSB, MUCTH{EFEHL, Zhe OESHE
FEEOTRBSESEREC RIZTREORN AL
7z,

HEREFE

EMNOEERECBIA2REAVREEN TV S A
F YEETE T MUCL, MUC2, MUC4, MUCSAC,
MUCSB, MUCT BIETF R EHTONS & Liz?, 2hb
DALF VBREFHO o —F —EHERT LS
RIS E, PRNENOIEEHEER 1~2kb &4
NW=FBE TSI A4e—ky b EERL, £EIDA
7V == BTk @), A7V —= 2 Z iR
# 16 4T direct sequence ¥ TfT o fz, Direct sequence
{ZiZ ABI PRISM 3100 DNA sequencer (Applied
Biosystems) Z{# [ L7z, Z#UZ & DigH & iz minor
allele DERED % L LOEE W THHEHLER
PO CEEMAT BT o 7o, BEE 128 PlE g
L, 1995 EREAEIIAHEN 1o H-T % DPB L2l &
iz 2 FIEREREL L2, ((WEEA~OERE) 20
ZEBYHEEFFTCELTE, ZHE6RO [t b
77 I BT BT 2 mEiEst | wHELL
el v ¥ —OBEFEITCHD 2HEERASOXK
FEZITn5,

MUCSB 7o e—5F —{ B0 70 5 A THAT

MUCSB 7u &£—5 —{HO NEHOERED S b,
ERERRAIARICATY> 6 fHDZER 358V EHE T Ok
BIZhs ZEDFERINTWAEY, ZD 6 FHOTED
SR AT Y A THEERERCHET 5720,
say 4 FOEBREER{T> 2. hicid SSCP (Sin-
gle-strand conformation polymorphism) H&EH L7z
SSCP-based direct haplotype determination (SSDHD)
method Z V7219,
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9) =705 SP-1 SP-1E-box
MUC1. : e S L —
(1q21) P2
750-r> R
MUC1® -
t [ WMExonlpm
(11p15.5) f CACCC g
C/'T BOX C/T
MUc4 1 -2800 SP-1 NF-kB AP-2
(3929) - 1 {Exon 1}
G/A C/T
C/T
MUCSAC »-1370 NF-kB §P-1

(111)15.5) ¥ ? --uu-a]-—!? Exon 1

G/A C/T
MUCSB 1» -2090 AP2 NE-kB

(11p15.5) ?T?C/AT T TI/D G/C Emnl-

G/IT T/C G/A  A/G T/C
MUCT W -960
(4q13_21)l ? ? ? ? Exon 1l -
A/G C/IGT/C T/C

AT+ G+ C :known variations

A*T* G- C :new variations

CEH GAFUBEFEOWT, BRLAT RS B s VR EROEMIBEEZTL TV S, EFRGSE+1 2L, Fh i b ERBIO
BE-TRLTED. FlIZEMUCI T, Poe—F eI —TE2 L3 PLPLPACL IR IDOFTIAv—y  2FB LI
L, TREEONAEEZRLLED, fIFRT —F R—-ARXBFKADER, KERSARES W HHEOEES T L Tw5, SP-1, NF-
*B R VRN ER O 3 EFEFWNEET 5 2 v 1 ARV ERL T 5, BHEFOERK, SERERLTH 5. MUCSB
D1, DikZhEh CA @ Insertion & Deletion TH 5,

Transcription
AIG NG lin} ANG GIC start site

! A

MUCSB promcter fragment {1090 bp) l
-1067 +23

Bgli Hind Il

firefly
N, luciferase

pGL3-Basic
Vector
4.8kb)

E2 MUCSB7oe—5—@lkRDdshi{EBWNL I cONTaF L PERLT My 725 —87 v 4 BHOEBEEER 21T -7, 6 2
DER ST 1000 EROES %, BIREEEB I ¥ VRU Hnd N4 F2AINMLETI4=—Xy P THIEL, Zh 5 O6RES TN
ML fo#%, pGL3-Basic Vector 227 0 —=> 2 L7z, [ D ZEhFh CA @ Insertion & Deletion RT3,

MUCSB 7 o &—#% —48 5 @ Insertion/Deletion N7 2 T7—BTF w4 AT EEEEEs
polymorphism (BIF, I/D &) ¢ PCR-SSCP &% F MUCSB 70— —$8B D70 5 4 ZHATFO
V377 genotyping EREIHohFENZI>ONToy 4 FicEL
MUCSB 7ux—% —$EE0 I/D £ZzfL Tk, T, BEEEEOHELRETT 2HNT, v 7 25—
SEH 0 SSCP - #IBINL T genotyping 21772, . BTP w4 BfTot, 6 DOEREEE 1090 04

— 234 —



U AAMSE L (DPB) W 2 MUCBEERTF7 o€ —7 —%8 L iFHE & OREORT

Bk, HIRESR Bg/ WA b R Hind 1L %4 + 24
mLiz724~—xy P THEIEL, ZhsoHIEESR
THLEE U F2 %%, pGL3-Basic Vector (Promega, Madison,
WL, USA) icZ7a—=7 L7 (®2), Z@ plasmid
EARRBEICEA R, HHEIZ pulmonary mucoe-
pidermoid carcinoma H¥EOE M RE S EEETRE
NCI-H292 #iffdiz transfection L, 24 ¥R %
Dual-Luciferase Reporter Assay System (Promega) =

THEEZREE L.

Tl O

MUCSB O 7% — 5 -, 8Os
HB6DDERY G LK (n13195-4203 in
AFI07890) 1225w, Caucasian 40, F /39—
VP BTHREOBE T 2Tolk, HEAB LU
Caucasian TENREFRREN R SOF>DONT ¥
47, BIUF v —TRREN LN T T4
TEHOTRIEB E2ER L7:, BTz PHYLIP 36
neighbor program'® % H \>, neighbor-joining
method 4T 7z,

YL MUCSAC 1k, it MUCSBHIAZE Fiv 7z gy
&

RETHUWEII2RRIRLFTH 2
MUCSAC 8 LU MUCSB ORIRASAT 2R T 272

%, DPB BEOHMEN L, MR CIT LI fiHRED
|OREORMRA AW, ERAETo, Mk
DOERRIBRIZTR 1R LThH 5.

MUCSAC @ #: 8 (2 i} anti-MUCSAC  mouse
monoclonal antibody (1 : 1,000 dilution ; Clone 45M1,
NeoMarkers, Fremont, CA, USA) #Fw, MUCSB®
#effiiz 13 anti-MUC 5B rabbit polyclonal antibody (1 :
400 dilution ; raised against a recombinant protein
corresponding to amino acids 1201-1500 of MUCS3B,
Santa Cruz Biotechnology, Inc., Santa Cruz, CA, USA)
ZFAvstz, 4C CT—#t incubation 1%, “SAA F ¥ —
ETZ7 0 Ui 2 K41 % vy, FAIHE 3-amino-
9-ethyl carbazole (AEC) liquid substrate chromogen
(DAKO, USA) #{ERAL,

HUaTFHIAER

TR E v -4 —ORERET T 2 EETTV, p<
005 % b o THFFHCHE & H5E U fz, Hardy-
Weinberg EHr DR FE 12 it Arlequin  program % F >
120, nTag 4 TOMSHERRHES L UHEES 1
JeonF & A4 2% BTz case-control permutation test
2 1% PHASE program (version 2.1} %{8f L 7-2020 &g
ERFOEET 2 arvry A85E,
Matlnspector® (Genomatix, Munich, Federal Republic
of Germany) ZHWTHEL T,

# 1 Clinical information of autopsy samples

Smoking
history

Clinical and Pathological Diagnosis'

Tissug Mo, Age Sex*
Lu-1 68 M +
Lu-2 45 F unknown
DPBI-t

2 5 F
DPB2-

) i M
DPBHZ 80 M +
DPBd-12 4] M
0PB5-1 67 "

2
COPD-1 88 M +
COFD-2 il M +
COPD-3 69 M +

No lung disease; died of esophageal carcinoma
No lung disease; died of fiver cirhosis

DPB, Bronchiectasis, Chronic sinustis
Infection of Pseudomonas aeniginosa
0P8, Bronchiectasis, Chronic sinusitis
Post-operative state of mitral slenosis
DIPB, Bronchiactasis, Chronic sinusitis
Infection of Pseudomonas aerugingsa
DPB, Bronchiactasis, Chronic sinustis

DB, Bronchiectasis, Chronic sinusitis
Infection of Pseudomenas aeruginosa

Pulmonary emphysema, Cor pulmenale
Pulmonary emphysema, Preumothorax
Pulmonary emphysema

*M: male, F: female

*Brief information in autopsy summaries is described.linical information of autopsy samples
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#® R

. AFVEETFH I ODE—F—fHBOERDR Y
V—=x7

Direct sequenceiElz & 5 A2 ) —= 7 DER,
MUC| 25 < &5 8ETF THENT L 2SRRI EH O
EEEPFDI, ZOFIZE, SNPDF—F <—RATH
% dbSNP ® JSNP & & nTw 3 b DL, &
BOERTIRCRD 0L EN TS (H1,
#2),
2. HBERZOWTOREER & NI OR O BhERER

BAF VEBETEREINZRETNOERIZD
W, BEBEE & W REHE TR 21T > 72, MUCSB
DDA BDPBE HHELWEEEZRL (p=
0.0001), Z ORSEIXSEIRTL - ZRETHIER LA
(SN (F3I), MUCSBTHZOEED 220
ZERTHERBLOFBENRD s N7, DL F5H
ETOERTREEEED dhizhoiz, I/DZEIR
& 542 PCR-SSCP b A THERS L 72 (K 3).
3. MUCSBZ7uox—¥—fHE0N7us A FlEths

X U Z OBEERET

MUCSB 7o £ — 7 —HEOEERMKRRAIL 6
o % R (F2: rs885455, rs885454, rs17235353,
157115457, rs7118568, 1s2735738) ik BAX AEEM T34
VBT OREEIC B B T EBHIE IS N T WS, &
D CEDERMSEINT Y A FEELKE - E
B CHEBHE T 37202, SSDHD 2T AT

Lane

[ —§

Genotype I/l 1/D D/D

FE3 MUCSBYoE®—F—HEE@dohi-/DEEOPCR-
SSCP #:IZ & % genotyping. Lane 1 & 3£ hLh insertion &
deletion DR ETH S, Lane 2iiE~T o LTHA.

vy A4 FEERREL, BRER4CTT, HEKA
T BEEDONTuy{ BT HH, ZO53H3
DO Ta ¥ A it control EFTHEFNF R 10% LB
OEETHD, 20K 80% 2D 5RENZHOT
Hot, NTFoy 4P H2IE CA O deletion &t b
DTHSH, DPB THEETFL TWwiz (p=00002),
H! i DPB TIEML Tyvalzds, HEtiaEREE TR
sShigirotz (p=0063),

PHASE program THE L7z o s 1 7HEEL IR
EE L EHROEREIELh, BEEE L HNEBERONT T
7 4 7T permutation test DERTCHEET
Hoiz (p=003),

4. NFay A TORMIET

Caucasian 404 > 7N T EARD 6 (EOER 2 &
SEIR & AR L 72T, CA O /D SEIIZED S izt o
7o 8, D 5 >OERZARAEH LERTH 72,
PHASE program iz k 2,7 a ¥ 4 7HETIE, BE
AD H3 BT 270 ¥ £ 758 Caucasian T b
FIEHE L 76.3% Thote, HEATRSO HI i 6%
OHThH-i:. ACHEROEIEF Y —T b7
WO DODOERETEDIH, Insiinihbe ik
B 2ERETHoT.

HZ& A & Caucasian Z N TN REEN L S5 2FD
DNTOE LT EF NI —T T EED LR
BEOF»NTO Y A T2 T, RIEBTET-72
(D4). oy iGFrry—eoitE
fHE» S AL BICHIALTEEF AL S

H3C1

Ch1

B4 »n7rud47EwREER, HEAL Caucasian #h ¥
HICHEEOR AT IA LS50k, Fr0P—CRE
EORuATas 4 FERCTREMEER L, Hl 25 HS
RTFEAOBEADNANT7OFA7THB, ClaCil
Caucasian D70 A ZERTH, CLC2,C3 REFAEN H3,
H4, H1 A% ¢ %, C4 ik AGIGCC Th b, C5 it GGIGCT T
H5, Chl BF vy —TREEROR AT TS 4 PR
7.
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22 Identified polymorphisms in the promoter region of each mucin gene. No polymorphism was found in the screened promoter region of MUC

1 gene.
Gene * No.! Position* dbSNP* Polymorphism Allela
frequency (%)

MuUcC 2 1 10799 rs2071175 T allele 46.5
(Js7187) C allele 53.5
2 11319 5828514118 < allele 28.7

T allele 71.3

MUC 4 3 909 rs2641770 A allele 15.6
(AF241535) G allele 84.4
4 o777 5528514119 A allele 13.3

G allele 86.7

5 998 5528514120 T allele 11.7

C allele 88.3

MUC S5AC s} 142 3528514121 A allele 38.7
(AFO16834) G allele 61.3
7 1203 5528514122 T allele 38.7

G allele 61.3

MUC 5B 8 2107 5523142225 T allele 40.86
(AF107890) C allele 59.4
9 2179 s523142226 G allele 31.6

T allele 68.4

10 2389 rs8G2902 C allele 23.4

A allele 76.6

11 2571 rs868903 T allele 43.8

C allele 56.3

12 2691 rs868904 A allele 50.8

T allele 49.2

13 3259 rs885455 A allele 19.9

G allele 80.1

14 3272 rs8gs454 A allele 33.2

G allele 66.8

15 3518-19 5823142227 Insertion' 74.6

Deletion 25 .4

16 3941 rs7115457 A allele 37.9

Q@ allele 62.1

17 3961 rs7118568 G allele 38.3

C allele 61.7

18 4100 rs2735738 T allele 48.4

< allele 51.68

MUC 7 19 648 rsd629524 G allele 8.2
{(L42983) A allele 91.8

20 686 rs4452506 C allele 8.2

G allele 91.8

21 768 rs4694067 C allele 26.2

T allele 738

22 1377 rs7662264 C allele 8.2

T allele 91.8

*(Genbank Accession numbers listed in parentheses under each gene name are referenced sequences.

"Consecutive numbers are assigned for each polymorphim identified in this study.

¥ Positions in the referenced database for each polymorphism are listed. Bold letters indicate polymorphic loci identified by our group.
& The reference SNP identifiers in dbSNP for each polymorphism are listed.

! Insertion and Deletion indicate insertion of CA and deletion of CA, respectively.
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3 Genotype and allele frequencies of polymorphisms identified in the promoter region of MUC 5B gene showing association with DPB.

Gerolype'  OPB control
frequency  (n=02) {r=126)

dhSNP* palug

Allelet DPB gontrol
frequency (=8}  (n=tlf)

pvalug

MBS AL 5S4W 1408
A NEEW Ry oW
66 FEMY a0y

SBUT 1 T 04T
D B198%  S{08% 0006
O TE K TR ALY

—

WS AV BRTH 18
A6 DEM SWm o
6 AN 9

AR s
6 MBI 1GEE0%

00052

R T T T T
D (0% G5

A G e
G oM fE

0.0468

*The reference SNP identifiers in dbSNP are listed.

"I and D indicate insertion and deletion of CA, respectively.

5, BRAOARZROW AN T 4 7 H2iE, He
DORELTERIEDBEL SN,
5. Wy T x2S —¥7wkAq

MUCSBEEGF o€ —% —$ERIcEZ D=3 20D
REFENT QI AL FEROTT 2Ny 7 25—
V7 vv{ OFRER S WRT, AR TERWCET
LTwiz H2 T, |\bEEEEMED -7,
6. SUFHE
[REBEBTL2EELRSGWEOLST > TH S
MUCSAC & MUCSBIZDWT, HIHOREE 2 FEn
Dl RERE T I,
MHREHRADE S BEOTIRI T (&1, Lu-l),
MUCSAC X555 E[E O goblet cell iz D & e &
h, HMETERRROS b1 (K6A), RO
RIZMOMFFRBHEEDOMABETEEOATVS
(Lu-2), DPB #E7i% (DPBI1-2), goblet cell {ZESN
LTED, #O90%LES MUCSACIZBHETH-
7z (EQ 6B), FHETRRIIREMETH - 72, FIRROFERIIAM
o> DPB £ TH 1557z (DPB2-1, DPB3-2, DPB4-
I, DPB4-2), 3% ! HD# b © DPB OMEILHRIENT O
LOTHD,

TR SR D EHEM T MUCSB DRt %
o727 (Lu-1), BTSN RE S, FO goblet
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control H1 H2 H3

E5 MUCSBIETFOTOE—~F —EesBNToR0, 100
REMLNTTIF A FERDTIVY 72— E 7 v 1 2{T-
e, 3rbo—nE LT, OB —F —OEFIERFA L TWARL
pGL3-Basic Vector % Fivs/z, HI TIREEESELE L (p<
0.0001), H2 DIEEFEIZ 3 20 7o 8 4 ZOPh TR B{E»-
fz (p<0.01),
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