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Promoter analysis and aberrant expression of MUCS5B gene
in diffuse panbronchiolitis
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The candidate region where one of the major susceptibility genes for diffuse panbronchiclitis (DPB)
could be located is narrowed to 80 kb within the HLA class I 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 mechantsms 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 MUC |,
MUC2, MUC4, MUCSAC, MUCSB and MUC7 and detected their promoter polymorphisms.
Among them, insertion/deletion polymorphism identified in the MUCS5B 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 MUCSB 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 MUCSB 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
MUCS3B expression is generally scarce in the normal lung. Marked mucous hypersecretion observed in
DFPB may be partly explained by increased and aberrant expression of MUCSB. The possible involve-
ment of MUCS5B gene in DPB was demonstrated.
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U AMEISEX A (DPB) 08133 MUCSBHEEF 0 — ¥ —S R LR ORE O

(ELHIC

U AMEIRMIEE 4 (diffuse panbronchiolitis, [}
T DPB L B&7) 152 BRI, ERATR, HE
MRPETAEBTH LY, FRETHEIRLTWL:
BMEEAZEMATR B L X BIDF LWbRE & LT, 1960 £
R # OMESARESZ S b, B i3 ep g
PNTEIE R ERTH o2, m)Aavw A 0
PREASRESC I ZOTFRIZFEL {&EL, il
5 BEBER o722, —7T DPB OfEEIZIRAELIAS
PTIRE L, BHERILIFET 2 2 &b, e k77
o —FinSFRADIE M s T W5, EERNRE
Ehe DPBIZE ML 2 L L LT, EEMNICZOE
B SHEMEN A ESRREEB LT L R BH
GV EL LTHE < @EH - PEZ ERT ST 65
LTHBH I ERFETNE, K SOHE LI DH
BHODHEL BTV TROBRIIRBELLLOTDH
D, ZORECAFENRLNL LS, @510
MG R EROFTENEEbRTE T,

Z ORHEMIRFFRIC DWW TIE, BT HLA class I 48
B EQIAEDE RS TEY, BRATRTYTA
WZFFE9 7 HLA class 13U T3 % HLA-B54 (LLA|
@ BwS4 i) & OFhENIRGEE N TS, £D—
BT, GE» S OHEIT HLA-AI EOBELRT D
DTH-7:% FUT7 Y7 ACFIEL I DPB T4 B
35 HLABRBRITHRET 2 L oBBHE LT,
HLA-AI1l & HLA-BS4 O 2{£H T 2 LAk s
W, ZORDTERIC® 3 RHDOLE T ICREEDRE
ZHEHTIERMEBID, F0O% AlL & B54 DR
THABEZPELI LW REBUL TN TWS, T
DOEERINERIZETEY A 70T F74 bw—A—%
PORME~ —# — % W T Z O % it U 2 5551,
DPB OFE B Z G T OFEN TR S W A EAHR
1A, HLA-ASUHZFHE & HLA-B B FAEORIOK
200kb DFIRICF TR D AT Y, L LS,
HLA B RS NG T Oy 0 —= 0 7 LliEF
ZERURAT DI 2V T, BT PERE OB A &
5, REFREFEEREDELL,

DPB ] e S D B9 2 iR D — o T
»51-%, DPB iz Rd HLA offkic, Sl
WHROETERRASTH 3 b F VEEOREFOFLED
FHENE L FFFECHARECEETH S, AF
ISR EE ORI TR L DS R, &K

RSO BRI EZ Y DAY & OFERTE
OBEEER-LTWAEEZSNTWS DPB iS4

C SHMREEEEOPTY & D b KEES WO TT

ENEETHY, TOFERRSITH L AF VBET
DEFHIEAD X & = X LBLHR NS, Zheo
ZEDLRLE, [RETOERSEREINTVE LT
VEHRFTH B, MUCL, MUC2, MUC4, MUCSAC,
MUCSB, MUCT#iZFIZHEL, Zh s OB
FROEREIEEEE RIZ T HEOMN 2k L
7z

TR ENFTE

ErOEFERBECBIT2EEABREEN TR A
F v EF MUCL, MUC2, MUC4, MUCSAC,
MUCSB, MUCT B F RO SR E LY, s
DLF BEFHO 0T —F —ER PR LK
WEIIETE, ThEThOESHREEEE I~2kb 224
N=F L3754 7v—%y bBEERL, £EDA
7)==y FETod (F), A7V —= v i
& 16 & T direct sequence 01T 7=, Direct sequence
{23 ABI PRISM 3100 DNA sequencer {Applied
Biosystems) %A L7z, 242 & DikH S 217z minor
allele DFIREL 5% LLEDZERIZ DV THIEEE LK 8
ORI TRET 2T o fo. BEH 128 f 28R L
L, 1995 sEEAAPIRRETAEHE 365 % DPB L2 &
Nz 2 PIREEREE U™, (REEAOERE) £
TR B IEEFRTCEL TR, ZE8HD e b
77 b EHn TR BT 2 (GREERT ] wHERLL
lefit ¥ —ORETFET b o MEERES DK
BEEZTTWHS,

MUC3B 7% —¥ —EEON7 o5 4 7T
MUCSB 7u&—5 —{HEO NHOERD 5 5,
B FIG AT 6 FOERRBOEFTFHOR
BIH 2 I EHHREESNTREY, 06 FADER,
O BT Y L THERERCHET 01,
7uy 4 TOEEREETo72, JHuCid SSCP (Sin-
gle-strand conformation polymorphism) #: %[5 L7z
SSCP-based direct haplotype determination (SSDHD)
method % FHv 7219,
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9% =705 SP-1 SP-1E-box
Mucl ; e M Fxon 1+
(1q921) o P24
D= D<=
mucyw 750 —HFExon1
(11p15.5) T CACCC' g
C/T Box cfT
_ -1 NF-kB AP-2

G/A C/T

1370 ¢t NF-kB SpP-1
MUCSAC 19-] - -
(11p15.5) t ? w?m Exon 1

C/T
MUCSB Y -2090 AP2 NF-KB

(11p15.5) C?T?C/AT —“ D G/CT mxon Iy

GIT TIC G/A  A/G T/C

muct w980

} Exon 1
(4q13-21)' § ¢ ¢ 1
A/G C/IGT/C T/C
A - TG~ C :known variations
AT+ G+ C :new variations
F1 LFrifiiETieowT, L7 os—F - o CREROIINT 2R L Twa, &E5Ba®+1 L, s 0 EFo6:
BeE—THRLTHE Flaid MUCL Tit, 7O0%—% —% A/ 0—TE 3L 5 PLPLP3D LI IDDFIL v —L v b 2PEak UM
Lk, TREROMERRLTIEY, IFRF—FR—ABEENAOER, AFISEREEShFHOERETR LT 5, SP-1, NF-
xB R YRR H 2 EERTHEET 5 2 v Y ARTIOARA T FRL T3, SillmFOET I, SRR ERLTH 5, MUCSB
D1 DiEENRFI CA D Insertion & Deletion TH 3,

Transcription
AIG A/G 1D AIG GIC star site

% ! % %

MUCSB promoter fragment (1090 bp) I
-1067 +23

Bgin Find i

firefly
luciferase

pGL3-Basic
Vector
(4.8 kb}

2 MUCSB 7oE—& —fiIclED o RRERLISONTOFA FRHAL T Ay 72T —E7 v 4 BRI E1To k. 6 2
OTREET 1000 HEDOR Y, HIFEEEE B 144 FRU Hind N4 A4 FEFINLETS5 42—y FTHEL, 2R OREE® TR
ML 72, pGL3-Basic Vector it B—=27 L7, L DRFHLFH CA D Insertion & Deletion 3R L T 5,

MUCSB 7 o £— % —48 I @ Insertion/Deletion W7 272 —87 v A BT
polymorphism (AT, 1I/D £#)) > PCR-SSCP k% A MUCSB7ut—5 —{iloN70 ¥ 4 7RO
V37 penotyping EREIDLNTREFZ I 2ONTO Y A 7L
MUCSB 7o & —% —f50 1/D LA L T3, T, BEEEOHEREHRN T 2HNT, v 77—
HH D SSCP ¥ 218N T genotyping 21T o7z, Y7 w4 #1Folz, 6 DOERLEET 1090 EHEDH
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U AVEIRAISEAT A (DPB) 128543 2 MUCSBAYET 70 € — 5 — SR L {578 & ORI

%, HIRREERE Bgl 1144 bRV Hind 114 A »&2{F
mLi:774<—%y s THIEL, Zs5OHRESR
THIFE L 72, pGL3-Basic Vector {Promega, Madison,
WI, USA) loza—=>2 L7 (®2)., Z0 plasmid
AR A EE L, #iHEIC pulmonary mucoe-
pidermoid carcinoma MO b F R BT
NCI-H292 a4z transfection L, 24 ERIEEE#Ric
Dual-Luciferase Reporter Assay System (Promega) iZ
THERTIE L.

FRES ORHR

MUCSB @70 — —figdy, sivsfifii iz
HH60OERE S e HE (nt3195-4203 in
AF107890) (= 2ow» T, Caucasian 40 fl], F o989 —
WP BWTOERDOEN 21To7, HEAB LV
Caucasian TZRENIAERIR S DT 2072 ¥
47, BEEF v —CRLRENENT T T A
7 &M CRE 2R L7z, FRTICIE PHYLIP 36
neighbor program!™® % H V3, neighbor-joining
method #7772,

Pl MUCSACHIE, $1 MUCSBYtRE v/ Ruigi
o

SHUTHWBENERBNLLF Y THD
MUCSAC ¥ LU MUCSB ORI R RER T 57

, DPB [LFE DEWRAT &, RS THT LRz
BHOAHFOHMIMEHWT, REREE{To%, Mk
DEFRFHITE 1R LTH S,

MUCSAC @ #1812 1 anti-MUCSAC  mouse
monoclonal antibody (1: 1,000 dilution ; Clone 45M1,
NeoMarkers, Fremont, CA, USA) #Bwv, MUCSB @
Zfhlz i anti-MUCSB rabbit polyclonal antibody (1 :
400 dilution ; raised against a recombinant protein
corresponding to amino acids 1201-1500 of MUCS5B,
Santa Cruz Biotechnology, Inc., Santa Cruz, CA, USA)
2wz, #C T—MW incubation %, SN F v —
¥TF~AnL 2 ks Ay, #01213 3-amino-
9-ethyl carbazole (AEC) liquid substrate chromogen
(DAKQ, USA) 2L 7=,

S

RIL & v — 7 — OB T3 2* BE 21TV, p<
005 # b> THFFMICAE L #E L 2. Hardy-
Weinberg FFHT DR EIZ 13 Arlequin - program % Hj v
12, NFo A4 TOHEENREES L UEESh
feanZu g A4 7z vz case-control permutation test
i3 PHASE program (version 2.1) %[ L 722, %
ERTOKEBT 33>ty 2EY G,
MatInspector® (Genomatix, Munich, Federal Republic
of Germany) # V> THEE L 7222,

1 Clinical information of autopsy samples

Smoking

Tissue Mo, Age Sex* history Clinical and Pathological Diagnosis'

Led 68 M +  Nplung cisezse: od of esophageal carcinoma
Lu2 45 F unknown  No lung cisease: died of iver cirthosis
DPB1-1 & ; . OPB,Brenchactasis, Chronic sinusits
2 Infaction of Psz:xomonas aenuginosa
pPa21 7 Y . DPB, Bronch 2ctasis, Chronic sinusilis
2 Post-operzt & 5232 of mitral stenosis
DP834 5 Y . DPBBuonchecass Chranic sinusitis
2 Infection of Psz xéomonas aenuginosa
DPB4- s " DPB, Bronchzctzsis, Chronic sinusitis
2
DPES51 67 " . DPB, Brenchizztas's, Chronic sinusitis
2 Infection of Pse xioronas aeruginosa
COPD- 65 M +  Pumonzy emchysera, Cor pulmonale
€orD-2 66 M +  Pulmonary eTotysema, Preumothorax
€ePD-3 69 M +  Pumenayemphysema

*M: male, F: female
*Brief information in autopsy summaries is described.linical information of autopsy samples
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w R

I AFURfEFHESOE—Y —FBOEROR 7
I) — “
sequence JEIZ X AR 7 ) —= 3V DFH,
MUC 2 A5 FBET TR L 2 S 8o
BREFEDT, ORI, SNPOF—F_—ATH
% dbSNP ® ISNP iz#R& S T 13 S DLk, &
EIOFENT TR CE Db DL HFETH5 (H 1,
#+2).
2. BEFNIOWTORBEE SRR O R OBIET
BLF VIHETICRAES R ERERLOERIZD
VT, BERRE X R RERD TR 21T 5 72, MUCSB
DIUDZENDPBL HEWEEERL (p=
0.0001), Z DORHITISEIRER U - ZRECCHIER: b 78
{REHoeNT: (EI. MUCSBTRIORAID 220
ZEELT LR L DBESEE S S LS, i A F il
ETOERTRETRED s ko, /D %R
X 512 PCR-SSCP b W TREEL 7 (E13),
3. MUCSB7ux—g—{HgoN7ns 4 7idis
& UF & OB
MUC3B 7u & —5 — OGS AUIT ULV 6
B o2 B (3 2: rs885455, rs885454, rs17235353,
rs7115457, rs7118568, 1s2735738) X HA AL TIEE
VBT ORIEIC B B I ERE SR T WS, 2
@O 6 HADZERM OB T 0 S A TR I - X0
BRI T 2 -0, SSDHD &2 MuTAnT

Direct

Lane
1 2 3

b bﬁ#‘h—D

) S

I ]

Genotype I/l I/D D/D

H3 MUCSBZot—F—fi#iEH s /DEHEI O PCR-
SSCP g2 & % genotyping, Lane 1 & 3 iZZh ¥ insertion &
deletion FRETH D, Lane 2 i ~AF O EBRLTHSD,

0¥ FEREEREL, BREE4IO7T, BRA
T BEEHDONTO I PHEDoh, 20353
DOANTTF A 7T control EFTENF N 10% LI E
OHETH Y, 2D 80% 25D 2 KR HOT
Hotz, NFaF 47 H2IZ CA @ deletion &1 d
OTH 555, DPB TEEICET LT (p=0.0002),
H1 i3 DPB THINL Cuafe s, R EEERRD
shizdat: (p=0063).

PHASE program THE L o700 ¥ 4 FHEE LIk
EE L FRROBR Ao h, REBHEHEHEON 7D
& A4 FHERF 2T permutation test DR T L HET
H-oiz (p=0.03),

4. T A FOREMR

Caucasian 40 ¥ > 7L D 6 [HOTE 2 &1
TEREFATLF, CADI/DEREED sz
7edS, DS OOERIFARAAER EEETH 1.
PHASE program iZ X 3170 ¥ 4 ZHETIZ, BF
AOH3 YT 27 a¥ 4 738 Caucasian T
FEDE L 763% TH-7:, ARANTREO HI 1L 6%
DHTHoTz, RUTRORT 25 /1 Y —THIT
WO DOEREFEDIN, InsidnFhbe b
B 3ERTHoT.

Ha& A & Caucasian 2 N Fz Uiy 5235
DONTOFATEF N P—T 4% EHDLED
FEORONTTS A TERWT, REE 21T 7
(B4, cronFTasf iz Friry—rodid
HELSE PAELLRICBRLTE R EFHL S

H3C1

Ch1

B4 nForA4rEReERERN, BEA L Caucasian # L #
REHEEORWATR YL TS50k, Fr Ay P —TRLH
BORanZod 4 PN TR 2 ER L. HL 35 1S
BRAODHBEADNT DI L 7 TH 2L, ClhoC5i
Caucasian D70 % 4 %R TH, Cl,C2 CYIT¥FhFh H3,
H4, Hl ic#i¥44 3. C4i3 AGIGCC TH D, C5 1E GGIGCT 7
b5, ChlF v =T BB WA 7o { PR
7.
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%2 Identified polymorphisms in the promoter region of each mucin gene. No polymorphism was found in the screened promoter region of MUC

1 gene.

U AMIRMKIT % (DPB) 5015 MUCSBEIET 70 ®— & — %8 g & Oliok

Gene * No.! Position* dbSNP*' Polymorphism Allele
frequency (%)

MUC 2 1 10799 rs2071175 T allele 46.5

(UB7167) C allele 53.5

2 11319 5528514118 C allele 28.7

T allele 71.3

MUC 4 3 209 rs2641770 A allele 15.6

(AF241535) G allele 84.4

4 977 528514119 A allele 13.3

G allele 86.7

5 2098 s528514120 T allele 11.7

C allele 88.3

MUC SAC 6 142 5528514121 A allele 38.7

(AF016834) G allele 61.3

7 1203 5528514122 T allele 38.7

G allele 61.3

MUC 5B 8 2107 5523142225 T allele 40.6

(AF107890) < allele 59.4

2] 2179 s523142226 G allele 31.6

T allele 68.4

10 2389 rs868902 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 rs885454 A allele 33.2

G allele G66.8

15 3518-19 £523142227 Insertion' 74.6

Deletion 25.4

16 3941 rs7115457 A allele 37.9

G allele 821

17 3961 rs7118568 G allele 38.3

C allele 681.7

18 4100 rs2735738 T allele 48.4

C allele 51.6

MUC 7 19 648 rs4629524 G allele 8.2

(L42983) A allele 91.8

20 686 rs4452506 ¢ allele 8.2

G allele 91.8

21 768 rs4694067 C allele 26.2

T allele 73.8

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.
t 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.

— 247 —

(237)



(238)

2002~2004 LE8F UF & AR MR ST

# 3 Genotype and allele frequencies of polymorphisms identified in the promoter region of MUC 5B gene showing association with DPB.

Genotyps' OB control

Allelet DPB tontrol

dhShp pvalue fvalug
frequency  (n=2) {n=128] frequency  [n=32)  [nel2§)

rs885454 A 5{54%  14{109%) A 0T% 87 (340%) 008
AG Ny Sueth 00w G 144{78.3%) 169 (66.0%}
GG 5T620%)  S50430%)

ssiddny H 1393 N0 I 164 189.4%) 191 (746%) 0001
Il 1B196%)  51(398% 00006 D N{0S%)  66(254%)
0D 1(1.1% 1(55%)

rsT115457 A BT 1Bk A STUTIY)  GT{31.9%) 00488
AG QEIE BN 012 G 9 5eTh) 159 {L1%)
6 W% 8%

*The reference SNP identifiers in dbSNP are listed.
'l and D indicate insertion and deletion of CA, respectively.

3, BREAOARIZRONENFOY 4 7 H2 X, H4
MORELTELZEWFZ iz,
5. Wy 725 —¥TwiA

MUCSBHHET 7o ®—F —fiICEED 2320
RENEANTO I L TERAOTTo2 VY T 25—
Y7 vv4OBEPM S ZRT. EIUBTEECET
LTl H2 T, SbLIEEEELEL 57,

6. SR

[ECBYIEBRLDWEOLF Y TH S
MUCS5AC & MUCSB 2o\, REBIOHRIELREZE T
LD RIEREETT o 7.

TR 35 A D BUFE OEIRET Tk (F2 1, Lu-1),
MUCSAC 3 GE X L2 0 goblet cell (2D A (&
H, BETERRE S otz (X 6A), [EEEDES
B MOFERBFEEDEVWEETLEINATYLS
(Lu-2), DPB & Cit (DPB1-2), goblet cell {Z1hN
LTED, F090%L s MUCSAC Bt Th -
7z (X 6B), ¥ETIRILBEME TH - 12, RO
¢ DPB ItETHE s/ (DPB2-1, DPB3-2, DPB4-
1, DPB4-2), # 1thd¥k b @ DPB DA o
LDOTH B,

TR S D B F T MUCSB O&RJER D%
{T-7:87 (Lu-1), FiECFRRDS A A N, EEO goblet

12

10

Relative luciferase activity

0

H2

control H1 H3

F5 MUCSBRHEFO7o€—F —ERERNE TR0, 300
RFRBNTOT A FERACTN Y 727 —E 7 w24 2T
Fr. 3w bu—pAELT, 7UE—F—ORFIEFAL TV KL
pGL3-Basic  Vector iz, HI THRETAGEESRE LT (p<
0.0001), H2 QIEFIGIEE 3 207 a g 4 ZPOHRTh 5 -
2 (p<OON),
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U AMERAISTTE S (DPB) (2350 5 MUCSBHE 770 % — ) — %% LATHE & O iRst

et
LT

R e 12
.c-'_ -, :a. vt : T " >

DL LA ) i
3

‘;" wrE e A, M ) , . ,-.._4"?151 :
6 FEEEREDEGLINIC BT S MUCSAC ORI (A), MUCSAC OROIREITE LED goblet cell KRR LT Wiz, DPBILF Iz 5172
MUCSAC ORTE (B), DPB 33T goblet cell ®FINMIL TED, ThHI MUCSAC DIuhFE; b Shiz, (= L&, gl TR,

lu; SUTFEIE, go; goblet cell; goblet cell DAL LD EENTTEL TH S, Original magnifications are X 200 for A and B.)

t e AL U

R T N

e A TR R
B R X st vy I 4 AW s Tmmt
Al W e TR
et {12 Yo, W T2 T ‘\\\!J‘. E B
3 e T N I 01'4,‘.5"5 : -
Nl ei‘-\"i N ‘A L "
v ':“',.u\'\ AL N I -t
[t A ; ,.J.uj- -
?::’-a‘- d i ""S-".-f‘
FIGAS N MR . g0
e d AN
F o4
i

Ay R
A e Ty ("\"’;d;'.‘a
T

T = S
B )
SRR 2 Ll

- Yo

7 WFEOEGEBIFIIL TS MUCSB OFIfEL (A, B), DPBBFIZHII BRITE (C, D). FIFTEOEGMIETIE MUCSB ORIk TR
KREL, EEO goblet cell iniZRSHAHo72 (A), FUMEDMOIRIZIE, PED goblet cell FEIHCRBI DM LI oI
(B), DPB {335 Tix MUCSB QORI HTIITIRE B gobletcell Wi B ot (C.DLECRED O—HEERLILOTH L. (=
LR, el $ERETFRY, lu; &UEFEEE, go; gobletcell; goblet cell DIREMN A L O EEMTRLTH S, Original magnifications are X200 for A
and C, %50 for B and D)

cell B s ot (ETA), RUEET, FI7E FlTbREUCEE»E 5 7> (DPB2-1, DPB3-2,

W &1z MUCSBEEED goblet cell 538 S5 DPB4-1, DPB4-2),
Wb Ho7z (AB), Le-2 THRAEOHERTH- DPB 3B DRSS T MUCSAC & MUCSB
fz. —7 DPB & Tt (DPBI-2), K THRUIIIARL DFIEREEIT -7, BH L LIERARE X0 LET
THED MUCSBIZ & » TR s, LRO goblet BEAETH o7 (A, B), [IENCiX foamy macro-

cell LB OmRMES AT (F7C, D), D 3 phage & V) » NERODEFHMNEDH SN, NI
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2002~2004 SERTF & Az DT Re R

R o s Sl

E8 DPBUFHDMEIKAT BT 5, MUCSAC (A) & MUCSB (B) OFE, MFRATTRXO LR TEEN & bt CtH oz, Foamy
macrephage (REN &Y 288K (RED) OUHHEIMERTEOMECES Sh 5, [ TB THHISTHONEC MUCSB B a T w5

[FRZRETHICE (P AN

MUCSB Q&g s hiz,

R - 5m

SED N F VB THOT T, MUCSB DiEE
FEHROEBOER THERE L O ED sz,
IO BRELEUEEERUIERII2ERCAD
I/D%&RTHD, CA DREHI p=00001 TDPBIET
BECETLTED, RBERECHEELTWwE
WEZL S,

LF AR I 2 — N VNTR (variable num-
bers of tandem repeat) ZHHIAHFH L 352, FH21E
MUCI T 20BEDT 2 VEOEVELER LS,
THITHIREEEIC L AT T 28 kb 5 & 80 kb D
F L FAmE ST 529, AF OFEERT
DR E S OEWL IR ORISR FUZ T35
Z 6N, BERfERICMELTwE I EnTHsh
2. LipL&ds MUCSB Tk = ® VNTR %8133
FAYRSNZWESRESNTVLED, —H5ED
RSt MUCSB D7 ut—% —fERICfhD A F iz
RTEHOTHEBEAEEN, 20l ik
MUCSBEHEF IRV~ T OB 21 L
TV LR RREL T b,

MUCSB 7o —% —$fid 3 DD DPB &
Bh#ERL, 2/ 2he i 6 DOITUIEL TH]
TR OIRIEIZ H B T2, NTad 4 TR E{T-
7z, CADRKEGHNT YA 7 H2 i3 DPB L {10
B %R L 72, F2 i3 Caucasian D4 > 70 H fIRAT L
eMZOERRZEDONT, S ETENTS TS A

(RB; VRS &, Original magnifications are X 100 for A and B.)

TORELREL->THE D, DPBHFICE DS
H1 iZ Caucasian T3 0B AT Thotz, £hF98
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LT MUC2E MUCSACOFE 2832 +D
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DT FNT MUC2 DB ERINs ¢ 5 L|ES N
-'( [ ZDZB).
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ST b, PHERRE MREX EEKRERWT, 2FEAIRE MEFRHESEX LEMlROE
HREBIZIBW T I AZ Y 7 A 2IT o, EEE LR 2RFEEL, b MEAFEHEES
FEHRE O SRS (TNF o) FT, ) A0v4 ¥ (EM) RUZ OREER O 2 WGk
EM703 ZEILE L, AGEFRERAOEREY — > F v 70X DV EEMCFHEL 72, TNF o T 2 {531
BOETFREESEA L 20586705 5, EM T30% U S itz Fik 2T, 2055
EM703 T [FIRRIC N & L7z b Das 45 (62.5%) Ho7z, & 512 EMT03 T 25% LA & iz b
DX 55 (76.4%) T DE o7z, BRI S O TSRO KAE I BLEE NN s 5 b Diziz, CCLS
(RANTES) % CXCL6 (granulocyte chemotactic protein-2) % M 4 A >, IFNAR2 (interferon
ZFHK), RAB, RAPIA % ¥d Ras BEHi53F, mitogen-activated protein kinase 3 Z2 ¥ 3 7+ 1B
S, TCE2 % ¥ OIRE AT, tissue plasminogen activator 5° cell death activator CIDE-3 7z ¥'23
Holz,

Studies on the array analysis of mRNA transcripts in human bron-
chial epithelial cells: An approach to the anti-inflammatory actions
of macrolide antibiotics

Hajime Takizawa', Toshiharu Tsukidate?, Toshiharu Nakajima?®, and Hirohisa Saito®

VThe Department of Respiratory Medicine, University of Tokyo, Graduate School of Medicine, Tokyo, Japarn
*National Research Institute for Child Health and Development, Tokyo, Japan

Macrolide antibiotics have an anti-inflammatory activity, which is believed to be one of the
important mechanisms of therapeutic efficacy for the treatment of diffuse panbronchiolitis.

To investigate the molecular mechanisms of their actions. we explored to utilize the array analysis
of mMRNA transcripts in normal human peripheral atrway epithelial cells. The normal human bronchial
epithelial cells were treated with therapeutic dosage of erythromycin (EM, 107¢ M) or its analogue EM703,
or vehicle alone for 24 hrs. TNF& (1077 M) was added to the cells, and total cellular RNA were
extracted and subjected to gene transcription analysis by Gene-Chip Human Genome U133 Plus 2.0
Array. EM showed modulatory effects on transcription of several genes. These genes included chemo-
kines such as CCL5 (RANTES) and CXCL6 (granulocyte chemotactic protein-2), receptors such as
IFNAR?2 (interferon receptor), Ras-related molecules (RAB. RAPLA), mitogen-activated protein kinase
3, transcription factors such as TCF2, and other molecules (tissue plasminogen activator, cell death
activator CIDE-3). This approach seemed to help elucidating the important genes involved in the
therapeutic effectiveness of the macrolides.
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DEEABERENEET 5L ETET2HEED
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)
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HIMTEZAR e T3 7054 FOEMMH
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FiBIL (RNeasy ¥ v b), 5|&EsEmEmaliETIe
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Genome UI33A (Affymetrix #) & ¥ % { ORURT-F
AR fiE7, GeneChip Human Genome U133 Plus
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S T00HNETERATES (1),
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EH N0 EFMA TS LOERNOMG L L,

TV AnwA v DRMEER . QUG T AN S EEH

FO5 5, EMIB3 LM L6 D: 45(F
(62.5% H3—EF0)

& 517, EMT03 DIIfIERA 25% LLED D%
G5 E 55 (764% 5—E)

ThHotz,

SOURE I FHEDEOYA ML e r Bl A
YEDLTORERERICEYT, 055,
CCL5 (RANTES) #* CXCL6 {(granulocyte
chemotactic protein-2) ¥4 > Tk, EM DL
Bk, 0% EOESEE LI,

ZHEM, v PG TFEELTE, B4TET
9 {H Dt fa TR 30% DA LAMHI S 47,

Z OO FTHRGITH 2R D 703, B 5 12
& 9 {Z Fanconi

(4)

(5)

(6)

7

(8)

anemia complementation

R group C/FANCC #15 & LT 6 Fis 30% LA
() Control, EM, EM703, TNF, TNF+EM, LOMEIEEDT:,
TNF+EM703 ¢ 6 B£T, F-actin, GAPDH Z
Eidro 20T, HHETFHREOHIERTH U

feinoiz (H2),

(2) TNFT2fE5M EERLIZH D 42044 U AR TR 3 2R shid
(3) TNF :H# LT, TNF+EM TIETFLZ 8D TUMART 7O 74 PR (ISHZELFER &, &

(TRIEE > 30%) - 72 E ML TITESRA & OISHEISUES, Bl SRS SORE R

Gene Title cont EM  EM703 cont EM EM703
+TNF +TNF +TNF

actin, beta 9831P 9515P 9535P 9346 P 9829 P 2173 P

! ACTB

glyeceraldehyde

-3-phosphate  9197F 9044F 9057 P 8786 P §929 P 8552 p

dehydrogenase

/ GAPDH

E2 g-actine GAPDH Ot T RO,
Control, EM, EM703, TNF, TNF+EM, TNF+EM703 @ 6 BE T, TR EiZcmoiz,

Gene Title cont EM EM703  inhibition inhibition

+TNF  +TNF +TNF (%) by EM (%) by EMT03

RANTES/CCLS 639PF 330P 316 P 48.4 50.4
GCP-2/CXCL6 408 F 251 P 233 P 385 42,7
interleukin 1 family, 879P  642P 554 P 27.0 36.9
member 9 /ILIF9

interleukin 25 /IL24 113 P 89 P 92r 21.2 18.0
CXCL3/GROY 1383 P 194P 197F 18.4 17.4
interlcukin 8/IL-8 3676 P  3064P 2398 P 16.6 34.8
platetet-derived M9 P 3P 3P 10.9 0.8

growth factor beta / PDGFbeta

(3 SHBFCEIEOTEVYA FAAY - 7 E2H L VIIDOTORSR,
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Gene Title cont EM
+TNF +TNF

mitogen-activated

protein kinase 3/MAPK3 285 P 18 A

inhibin, beta A (activin A 926P 506 P

RAB40B, member RAS

ancogene family/RAB4OB 169 94 P

interferon (alpha, beta

and omega) receptor 2/IFNAR2 18P 687

transcription factor 2, hepatic/ TCF2 239P 141A

cell death activator CIDE-3  107P L10

guanylate binding protein 2,
interferon-inducible /GBP2 205 P

turnor protcin p53
inducible protein § / TP53I5 226P

RAP1LA, member of RAS oncogenc family 114P

X4

Gene Title EM

cont

+TNF +TNF
Fanconi anemia,
complementation 263 P P
group C/FANCC
plasminogen activator, 216 P 130 P
tissue / PLAT
Calpastatin/CAST 130 P 97 P
angiopoictin-like 4/ 1066 P 692 P
contactin 3 {plasrnacytoma
associated)/CNTN3 183 P 123P
neuronal ¢ell adhesion 127 P 87P

molecule /NRCAM

EM703  inhibition (%}

1289

1454

inhibition (%)

+TNF by EM by EM703
112A 58.7 398
614P 45.4 357
165 M 44.7 378
Fri 42.4 34.3
1164 40.% 51.7
67P 384 377
163P 378 204
178A 36.0 212
80P 78P 300 315

T, YA RTTOERERESLLO,

EM703  inhibition
+TNF (%) by EM

inhibition
(%) by EM703

172 P 65.6 34.7
129 P 39.8 40.2
1351 358 10.2
45 P 35.1 301

85 P 348 55.0
107 P 314 15.8
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B, SEZVEREADOISRIML, BETRD S Bk
HEREDEHERRARLEIRIZ 2 D, 2723 E T3 COPD
DABMERZFE T 22Y, & O EHM» DL,
R E LTEHESD2H B, — AT, MEHRN%
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8, IL-18, IL-6 2 EORIEEY A P A4 v, TELA
v, RELSTFOREELEF VAT Z W LIE
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B RIEMT A b oA A i EOFEN ER LS
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PRED, VEAMIMAEXRDGERERUEET
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B, SRR BT H R o e, kit 3
2 DISENRER Ch SRS H B, —7F, <7
v7 A4 R, [ESUWTHIEE, figo7 R —3
ANDOFER], U BROBIEGIER R L, ShHT
SEMZER L TENTED, Y bl 8723 T
HENEGIHL 22 2 L3 TE R,

Z X THELHMIbh T334 207 L—ik
i2X 0, w7054 FEEEOTRELEF O 235
To. FMERE, v MREE EEAIERETH 5 BET-1A
MEEAWT, 82 REETREETY,
Affymetrix D ¥ —>F v Z7EHWT, 27U ED
BEFICOWTEOFBAOEEEHECE. =0
5%, b RO Bl s CTREBERETh o 20
X, $9ES0 | BETH -7, 2 EE, Mk
Db —ERENEEMPITELIEE E MRS
X EEMEEfWT, EMOMAEE LD ERRE L
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HOPEEACEF ) Y HRIFA T b vtk
EM703 [FEfkIcta 2 iTo 7. ZLT, Bifcdizo
Ti, FEEEZ TOL 0 L Y SEOMHETIT VTR
FTAGE7%: GeneChip Human Genome U133 Plus 2.0
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Bioaf L Bbhi:, B0 b O T KE Bk
MR T B O, CCLS (RANTES) %
CXCL6 (granulocyte chemotactic protein-2) £ M7
£#4 >, IFNAR2 (interferon 3275{4), RAB, RAPIA
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Outbreak of bronchiolitis obliterans associated with consumption
of Sauropus androgynus in Japan

Wataru Matsuyama!, Ken-ichi Qonakahara', Ikkou Higashimote!, Mitsuhiro Osame!
Miho Hayashi? Takashi Ogura?, Yoshinori Hasegawa®, Kaoru Shimokata®

\Department of Newrology and Geriawrics, Kagoshima University Graduate School of
Medical and Dental Science, Kagoshima Japan.
zDepartment of Respiratory Medicine, Kanagawa Cardiovascular and Respiratory Center, Kanagawa Japan
*Department of Medicine, Division of Respiratory Diseases, Nagova University Graduate School of Medicine

Bronchiolitis obliterans (BO) is a rare disease with poor prognosis characterized by stenosis and
obstruction of bronchioles, pathologically. It has been reported that BO is caused by many factors such
as collagen diseases, infections, drugs, toxic fumes and bone marrow or lung transplantation, however
detailed pathogenesis of BO has not been elucidated. In 1993, Lai et al reported an outbreak of BO,
which were associated with the consumption of uncooked Sauropus androgynus (SA). SA is a
vegetable that is used for weight control. Here, we report new five cases of BO associated with
consumption of SA in Japan. All cases showed obstructive pulmonary dysfunction and steroid therapy
was not effective.  Total production amount of SA is 3000t per year in Japan, therefore it is possible that
there are more patients with pulmonary diserder associated with SA consumption. We propose the

necessity to investigate the nation-wide case search of SA-associated pulmonary disorders.

— 261 — ( 199)



( 200)

2002~-2004 SFEEUF & AMERTE BRI

EL®HIC

1995 5%, BT BWTREARL LTRESA T
7z [ 7~ A 3% (Sauropus androgynus) | 22JH & B &
B FNTE 2 P ZE AT VB S 26 T 200300 Bl ikt
DIFERLENT, bR TFhbATus Fiy
D FENEF R I AREOEE BT, 20
P HIR I E £ B 28 ¥ TR RS
i (o, 2003 8, B ZAF YD T 7
<AV BERE EE 2 SR DS R DR
BIERIRE? 21To7:. 20O, HHRVWT4HD [7
? Ao HRAEE L E 2 SN A FHRROERS R
Dol IFCEBTO[7 = A 2o | FHRSIHE
LEZBNAMREBEFCOWTHRET 2,

E ek

ER 1. 47 Rtk 4R, FRR14FE4H LY

A5y AR 7= A ¥R Tkg) BRLTWIEZS
RN R, DA, CPREEE L Hugh-Jones 1V 5 &
THET, Wmﬁﬁfﬁ%zﬂ%ﬁ%%& i, MR CT
WZTEYA 25— (H 1a), FiARy o Fio T
FAMICKIOZAD (B 1b) EREw Rt &
LAk, [T Ay EBRrgilL, A7a
A FEHEEA & - SSIPIRIAEEETT L, FhK 16 fER
TR b ORETH B,

FEF 2. 55 hEElE, SRR, FRL 14428 B 58
35BREI T7 =A%) (BR5 144ke) BELIZEZ A
TR, 1, WRMsA IR, EEEAZE UWHRERERTE

%=1
FE] 1 2 3 4 5
FERW)E 47K 55X 19X 13X s0-X
(20m) D)

FIALIN

LEDE@E 1000 1440 2190 300 400
EmGME) 130 360 360 180 120
18580 064 062 1.00 045 053
1HE(%) 364 403 543 290 240

AERGE W i i i b

' BRBAEAEREE IR G RPN Y
HEARL - BHRESTF

2 RN R IEL AT s & o & —IPIRE R

* HHEAREASEREE R R GERR R

* U AMERIE BT PR E

b, fhfsE s o

TRAZEMEARRERERT S 58D 7o, [ 7= A o3 [k
L, [ETIIRIE, A7 04 FiBEE SRICBERD
WEILF D T,

FEBT 3. 29 R, ARl PR 14 F8 R LD
9 B [7~A] (#8512 ke) ERLI- & = AL,
WS, FRRENBEHIA, SAEZR UITRESAER A Ol
MRS 2, [ 7~ X Bk L, &
ESTHREE, AT A Figfite s v EROTEE R
FH TR,

FEF 4. 735, AckfEE PR 136 HX DY
6y AR 7v Ay (3 03kp) BLI-E 250
FEWIERR, BRECSLE 2HEAL 7272 iER L Ui 53
3x Btkin 697 3 CIPHRINEEHEE, IESZ2 U FERe

REARE CRIZEMEMIBAER S 2300, SEXIERE, <
7oA FiEREE SN 0RROEEE 3R Tui,

FEF 5. SOREAct: (FEf 4 DIR), EREERR, SEHE 13
FEOHINE I, AT 7= A 23] (85036 kg) £F
BRL7: & 220 OB LBk Lz, Ln
L, 0 3x Btk & UFHRRAHEHIR, RS2 LR
B CRRZEMEARAER S £ 00, SR,
A7 a4 FEFEESNEEROUZRTD TR
v,

— 262 —



