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O—>YD7 T A S Ko Rpf $HE 2 HIREZIC LD
TIDH L, pCold TF 75 A I NEHRZ ¥ —ZH 7
gu—=v Ul BRI I —TI NIV AT 5 —4
L7eKIGHE % 37°C T 2 RHEl¥EER, 16°C T 24 B
FIRFE X, Ni-NTA E—X2HLTRHRL.
2. YV arEJ > RPFEAFBINC & % 8EhE{E
LIPS

EBIL 7V a v B v VEADOEEERHEET 5 72
DA ORI, Z DR % 720,
ERBOBER Y —E T 5 72 I EREER T
J& (ODgyo) ZWIEL, HHEEH 105/ml iz b & i
PBS TH L L 72. ODgpo=1% 9X103/ml & L 7-.
GAM 74 I 15 ml TR U 7B % 15wl NZ, S
mlFDO3F2—7WHEL EKREEE: 102/ml),
ENETNDT 2 — T WCHHBED 10, 5, 0 pg/ml &%
% & 51 Rpf ZINNHEMSISE 2 FR L 2. 55ER%
M5 24K I L1 ODgy ZHIE L 72,

3. YVar¥Es b RPFEHOMBNGEINZE D

5 ARUPIE R N D&

ASO i 7 7 A H 2 G & ¥ (Multiplicity of
infection ; L T MOI=1,000), 37°C ® CO, 4 > ¥ =
N—F —i2 T 2 BEEESE U7z, PBS I C 3 BINEHETS
BEDIAER+DMEM 8 2, #IlaA OB 285 LTz,
3 R FE PBS IO T8 L, MBI~ OFERIOZ
BT 57D HAEH (—) DMEM &z, &5
IZ RPF 202 (B 10 pg/ml) R RKG L, 7
D 24 B Z &z 2 EN U7z, B L 72 #EKi
LUF D 2 50753 THINOEE 2 8E, flEL
7z,

1) Colony assay

BN U 7z Ml iE 2 & 2% E O GAM+ 16%sucrose
broth IZ T & ¥, GAM+ 16%sucrose FEREEHIIZ &
& BRERET o A BBEE Lz a o =—%$0z |
EL7.

2) L

FrN—ZXT7 A4 N ERBLIZME 70%
§ /) —=NVTREET S, 4707 x—7HF (97°C 40
53), NERIEAIV A v 5 — CHBE (55 3043) D%,
R.T.U. NORMAL HORSE SERUM 2.5% CT7 o v *
Y7 ®ITS (B 2053). —R¥ik L7 7 2Bk
PABHifk) 2 »1F, BE—HKIGE ¥ 35, KR
Jtix LT RT.U. BIOTINYLATED UNIVERSAL
ANTI-RABBIT/Mouse IgG % V>, EHEIZT 30 5K

JEE¥ %, VECTASTAIN R.T.U. Elite ABC RE-
AGENT 20 ERICTI0KIGHE, EXA 774
¥ VUTNWATA Y DABBIK (=FV4) AW
THEIEE, 4 P — AT MF V) TR
%, K¥k, Wik, BML, HATS,

4. RPF BHOMINFEIC 51 2 M RE A

D

HEK293T i ic, ik A vy v 22w T
pcDNA-Rpf X7 ¥ —x /-3 a > bao—n &k LT
pcDNA X 7 & —@D & % Transfection L 7z, 37°C ®
CO, £ ¥ F 2 —¥ —NTHHE 8 BFEH L WiisE
#l (—) DMEM K& 2 Lz, BEHORBENE—7
T 5 24 R — EIRE IR U R &
B3 ¥ (MOI=100), B 24 R #ifa % BUN L
SEER 2 L[ERRO A TR O 2R L7z, EH
DFEIRIZ DT i Western blot B & NG YLEIZ T
R % 1T o7z,

1) Western blot

MR % lysis buffer THEL, SDS PAGE iZ Tk,
PVDF X > 7V BB LT, —RPEICizY 2>
7> b RPF BEHME~ 7 ZHMWE (1,000 fZ5R) *
v, FET2RHRICE ®2, Kbk (v v A
Ig's Hifk, 2,000 f5AHR), SAPx (2000 fEA&F) zhe
NEHE 30 KI5 DAB IC TRAIH -,

2) SR

Moo oA oy ZZEINL, dve ) VEE
Uiz, ZO#H/XT 7 4 /al, BYIL, SERE 217>
7z. —XRPAEIZIE Western blot E[RIC Y a9 > k
RPF EHAE~ v AHUME (128,000 f54H) % A
7z, FDEPIZDOWTIEBROED ,

5. 77 AW RPFEHDE / 7 u—F VHilkfEsl

BALB/cvw Az a>EF >+ RREEH% 3[E
FIE (50 ug/head) BN ZEH L, P3MM L cell
fision 4T o7z, ELISA #:IZ T titer & specificity (DHE
BELENSRAZY—=v 7L, BRI E ) 70—
F VTR AR 2 5

6. JREIRO Y

BisSo 74 oA 7y c—7HE (97C 40
51), ARMERNVA v 5 — P (FiR 304 21T
5.

RT.U. NORMAL HORSE SERUM 2.5% T 7
Oy RITS (BiR2045). —XKFifk (PAB Hifk
E72EHLT 7 2 & RPRUUE) %01, FE—BHKIG
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¥ B, ZXRPERIGE LT RT.U. BIOTINYLAT-
ED UNIVERSAL ANTI-RABBIT/Mouse IgG % F
vy, BRI T 0D KIEEE 5. VECTASTAIN RT.U.
Elitt. ABC REAGENT % » I EiRiZ T 30 3K,
EANZ7A4 Yy YUTFIVATA Y DABBEK (=F
LVA) ZHOWTREBEES, vf¥— -~ hFvY
T TRRB B, KEE, Bk, BRL, HAT5.

m R

AR 1: BB EDERENERIZS

L 10,3043, 1,2, 4,8, 12, 16, 20, 24 BfifiL D8£
BiTol, BYEED S EE & U188 endosome D~ —
A —T»H5 EEAl I—HL, Z D% L B WLEEL
WML (BEI). Lysosome D ¥~—Hh—Tbh 5
LAMP-1 i3 B 6 M TLC3 & & b ICHEB %
HoTwizc (BE2, ZDHLCIDY 7 F VR
L, LAMP-1 IcH & 17 Bk FR R0 L, ML
BOBE I N, BHRE) S b EKDH endosome &
bhs—HECHE N THBMNMBAL, Z07% 246
M CHIEBPS CBESh X ko7 (BE
3). _
B3 2: RPFERIZDWT

I. RPF AN & 2 8EFE{EELIE

ESIL7-Y o> EF > b RPEEHOEBEEICB T
SHEEE SR T & 1. KEERBHA 48 B LIKE RPF
WINOEEBOEREEE I L I L7253, RN
TIE 2 iR & D IBTER 1RO T/, RPF EHIRE

Him
endosame
T

WX ABEEEDOEIIRD bk rodtz (K 3).
2. YarvrE) > RPFEHHARNCET 3
IR~ DOEE

Colony assay {Z8V>T, control {ZEHLER 24 KFREIH
CHREATRRCEDOHE L fThbh b/ ican
Z—HUIER T 5. —F T, RPF&HIMOMIEIX 24 5
i & 48 BFE DRI b MEPUEESHER S 1Lz (K
4), Rz 5T H RPF RN Tl Sy
ZHAHIFEAGE &) 3%» -7 (BE 4,

3. HIfEIFSRIC BT B HEPIEE A DR

M FE P~ pcDNA-Rpf X 7 ¥ —E# A #, Western
blot & Sz & VY RPF EHOMBENFERLSTH
NTWBEZEDHERTE (BES)., LhlLikins,
HFEANT RPF BRI L TWw3IZH b 59, Colony
assay CIZHHBEREHERT L I LB TE mnol,
& BT, HEYREIZ BT S HIFEPBE S control
EDEWE P (BE6),

4. RPF Hifk % i HEREE O S e AR
AV BIEFIDBEH DI 01, 12T 7 2 EDEE
EREA LT, 77 AEEFET 5 PABHUET HW /)
ARSI NI D FVE Y >/ SHi T 5345 28 f
(53%), SHHR Y >/ 3EHT 141 FIh 1061 (7%) THhH -7z,
Lo TERRENCIZYE 28 B8 & USRHR ) > ¢ 10
% vz, 7 2 78 RPF BEIXHERID 43% (12/
28) I BWT HW/IMBIC—H T 2 BB R %2 A8 7,
PABHifE 03 R Y o REiFFICB W T b BEE 250D
WXt L, RPFHif&id 1 b ¥ % 53, RPF OFAEIRY
ERBRANTH- (F1) (BE).

¥ #ffiendosome &

TEDEE

7 7 B & ¥J8] endosome DF/E
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coontrof Rpf

97ooa)-»£u~, R
662y = B
ol " 39000)

: ‘:“ﬂ N N N (.'
30-9)beg,, Controt LT T e

EES5 Western blot, fEHEI L % RPF RELDHERE

RPF &t . . «% |
BH6 A ks EINEEORE 04 KD

xR1 JEEH HW /IMED PAB Hifk « RPF HiikEig=

fEF n PAB Hifk RPF Hifk
R ANZAY- 28 28 (100%) 12 (43%)
SHRY L R Eh 10 10 (100%) 0 (0%)

B

7 7 2B81d endosome iZ & D fAPNCARAL, Z0D
BARF DO IZ endosome-lysosome % CHIFEAH L
Ehd, L Lads—oEEifEE ki Tn
3. HifwEWNI k- ERIT autophagy BEREICREER S

S B (x400)

¥ had > ’ ® 9,7
5 . 3 . T e A
€ 0} \M , ae, v/,;'
. % . et o &
R LS & g *
“ RN v e b

BEH 7 PABHU{EB X U RPF Hifkic & 2 fuESi i

1, autolysosome #kT 5 2 & THUHIREANHEL S
s,

B RPFEHAOREO S E LTHELLT 7 &
B RPF EEIZAHTEDL S 7 7 AHIKBWL T H ERAER
HERTFELUTHEREL TR ZENHShER ST, &
7o IEFRZERIC B 1 5 HW IMEIF LB ORI B
WTRPFEHZRIRLTBY, IWIRERANCE
2 AREONRMEEEICES L TWwaAgEES D
5.

z =

SEIOBE» 5, T 7 ARG T 2 Afa0RAHE
BHEE chiexdd 327 7 2AEOEREE, 8L UHIRRRT
7 A%} L autophagy B2 B 5 L T v 5 ATREME
DHHS DI o7,

Autophagy DBEREIE T 1258 EME A~ ORI E
DR ERI LD 5, & 7HRETTHEIXEF 72 Thi Eiﬁ
BESRRIGOFEE R ERRL 5 5, A=
HNC b > T AHEETIE D 50, BFEERE L TT
VL X — R L AR, 1 ARE TR D 2 50
TREWIZDH S,

INFTOHRE o6, b b OEREIRICIET 7 A
EABRBLEL Tnb eI, ERAREET
3 BHEICBWT, LRBOMEABRERT 7 +EH
il & > O NREEERCERF I L O HIlaANEHEST % 2
ETYHERRIET 2 LEZ o5, FONREFEMHA
AT & LT RPFZEFEH LS, 77 2B D RPF 5
T 5%/ 70— VHETHERZER IR L
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MAEDSHIRIA S IERAL 5 2 Z E DL IR -
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INETELE, Y VI PV ADORBBZMRIETFOAR V—=2 7%, 7/ LATRZHER
BETF L~V TIT S Wi transcriptome scan %5384 TRz, SHEEOWPIIE T cathepsin S (CTSS)
DEETFEHRIDERIC DOWTHRET L7z,

BHADY Va4 F—y 2 BE ENBEHEOK[E Mg, s>, E—Xgicd Vilg~ 7o
T —UERNEELT, Fh X DHIH L7z RNA i DWW T oligo DNA microarray (CodeLink, Amersham
Biosciences) % fivy, WBEHT A TH N IS F—Y A THFER L TH L2EBETFEREL .
house keeping gene T# % GAPDH & Y FIRLLOBEWEGTOHTIZFH KB WFHE 2R LUIER
Fit, CTSS Th-otz, CTSSHF L TC~vr7u7 77—V RHATHRIEINTED, IFN-yi2&-T
FHEINE, 2V RV~ LR TCREEOMEEN LT, FURSRTF ¥ FA N B FHEET D%
B T&E%HFT 5. HapMap project DFEREEE 1L, CTSSEMLEFAICVH W S tagSNP % 2 {F
(rs11576175 [4 > b > 4] & 1510888390 (=2 V> 4)) FE L. ZH 5100 GRETE %5
L, ZOBHRIZOWT 195 ZOXEHE & 256 GOV Va4 K=Y ABEHEEXMR L L TES] - WP
21Tz, {ABID SNP iZ¥ v a4 F—Y ROFME LHEL Tldvwiasroiz, LarL, 22D SNP
kanTus4 AEELFNS 2ODMAELETH BT 4 7y A THER, 2 LTHLaA
K —3 2 LR CEERBEN & SN, &7z 511576175 IZEERFHE &, rs10888390 I3 REEEES
EFEE T A ERDRED STz,

5% CTSS DEAFKIMOMBMF2EL T, SHLEZOHERNERLRNTI2EEND S,

The role of cathepsin S gene polymorphisms in sarcoidosis

Etsuro Yamaguchi

Division of Respiratory Medicine and Allergology, Department of Medicine, Aichi Medical University School of Medicine

We have attempted to conduct a transcriptome scan which seeks for disease susceptibility genes at
the gene expression level, but not at the genome level. We investigated the significance of gene
polymorphism for cathepsin S (CTSS) in the current study.

We purified alveolar macrophages obtained by bronchoalveolar lavage using a bead method from
a few patients with sarcoidosis and control subjects. We searched for overexpressed genes for RNA
extracted from alveolar macrophages in patients with sarcoidosis using an oligonucleotide array
(CodeLink® Amersham Biosciences) in comparison with that from controls. Among overexpressed
genes in sarcoidosis whose expression ratio was higher than that for GAPDH, a house keeping gene,
CTSS was the third. CTSS is principally expressed in macrophage-lineage cells and induced by IFN-
y. It promotes binding of antigen peptides with class Il molecules by degrading invariant chains in
endosomes. According to information provided by the HapMap project, we have identified two tag
single nucleotide polymorphisms (SNPs) (rs11576175 [intron 4] and rs10888390 [exon 4]) in the
CTSS gene. We conducted a case-control study for those SNPs in 195 controls and 256 patients with
sarcoidosis. None of the individual SNPs was associated with the occurrence of sarcoidosis. However,
there was significant difference in the overall distributions of haplotypes composed of those SNPs and
diplotypes, the combination of two haplotype. Also, rs11576175 was marginally associated with clinical
course, and rs10888390 with the number of affected organs in sarcoidosis.

Further study including analysis of protein expression is needed to clarify clinical significance of
CTSS.
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IFCHIC

Ya4 F—Y AT, FEICERET 2 KEMIg
THfgE~ra 7y —YRMRAVERTH L, L
5T, FEPURIETEHTH % & DOBEA ZHEILE
PRREDIRB 2 3 LEU 6N T3, HLAHIE%
LT A b4 RMBBERE YR & & REisE
WS T 28 FRERKICh 5. ZOERbLBEN,
BREREZNLT, YV IA4 F—¥ 2RORERIKRERD
fEEZEERTEEEZ NS, ThETEFRSD—
DB Tr R Y DHRPERI N TS, Larl,
H—DBEFTEDOEES IV IA F—v A DFSE
PREBEAELSEATEDORRHEIATOR N, E
B2 DL S BBETFREFEL RIS H 5,

BEIOFEU bz, FEYICT /) 2LETE
BREHEEFERBLLIIET 20D S5/ A
AF v UPBELOEBRTERSNTWS, yraAf
F—Y A THEEZD L S HADOFEE, BINL2 A8
ZOBFEE LTIRIBS N T W32, AEOHEESEL
TZBRRIZIZE > THR WD, 5 ) AR F v 3R
ZUEBLFTHL ERAEINEZVLDESD THRE
T35 eho, BENDOFHELTORRICE 2
bHB, LLENS—FT, ZOREICIISTES
EBWTEBEREIN TV 30 ELIEE L EE
FLEENS, ZOLIBHEED LB, KERZ
MBEEFOR IV —= v 7 2HREBIEF LV RIVTH
2 Wb i transcriptome scan A4 Tk, FEEE T
HBEM 2 DOBBEFOLROBEERIC D WML
7o, SEEIE3IFHICHEWFEIR 2R L 72 cathepsin
S(CTSSHZDWTHEET L7z,

MR « Fik

3DV NIA F—Y REBHE L 2 ZOERENEE D
K[E Mgt 5, E— Xz kY CD2 B
DY B ERET IR T 707y -V 55
BEL 7z, WIhoBiRicd, BERERRERTIELAL
FENTORWI LR EPSHERAL), v 77 7 —
Y525 EZI RAN Cell Mini kit® & BioRobot EZI®
(34 d Qiagen) Z VT RNA 2HiH L, 2

BHRIERIRFIRLS - 7 Vv ¥ —NE
* U AMIR BB 2 HESEE Biseln %

A F=—YREeBRBEEZZENLEZNE SV LE 1R
e L7z, RTES Iz RNA 2250 T, oligo DNA
microarray® (CodeLink, Amersham Biosciences) % Fi
W, BB T AT L4 F—y A THRAERL
TV RELTFERREL. 3IBEHEHEHAL OO
X CTSS EHIZFTHo7z, TO—EELA (SNP) O
26, HRARBWI—EDEETEERHY, HA
WCESEATH DI, T2 b7 L7z tagSNP & 7
D82 1s11576175 (£ > b+ 1 > 4) ¥ 1s10888390 (T
7V v 4a) BECHUL (1), rs10888390 iF I A &
YA SNPTA (Trp)— G (Arg) KEEZRY. Thb
2 DD SNPIZDWT 195 Z DX IEH & 256 £ DY v
a4 F—¥ X H%E DNA % F\vs, TagMan probe® 2
LY SNP & A>T BT,

Paf F—v X ENBEOBRTFSREE DL
BME, BLUNTOIA TELT 4 Fusy L 7OHEE
SEEEH L Z ORTEIZ, SNPAlyze® (DYNACOM)%
AT To%z, $vadq F—y ABEDE R
2R & DREHEIL, x2 BRTES Mann-Whitney 5E %, 5
PRt & ORE#IZ Cox LN — R EFMIC L 28
EEfTo7,

ABIGEE [ 7 Vo ¥ —HEREHE B OBEGER I E
THEWR] L LT, REOHHERER LI VHFTIN
Tw3,

w R

CTSS DD ® SNP OEFERFEDIEETH 3 D’
i, SEEFT 037 TH Y, HapMap project I & 2 4558
CELIL T, =AYV ad F—y ABBBTCIZZ
N3 095 TH Y, HEAFEHH L, HBEOHEEHE
Ths I ERRBL TV, LarL, B SNP 2{EZNC
WELI25E, BE TR EREEA, HMEnm, &
BEEREI VT NOBERRNCREL TH a4
F— AFE L OBEIFFAE otz (1, 2).
TINBEETAHTHREETH -7z, Pllcay X5y
FEAHTET> T RROBRCCH-7- (F—5 3k
).

FSNP D7 VNWIZ LD, 4FED T 0¥ 4 THHRERR
INb. ZOHESMTHEFEE Lo K-y 28
ERH AL L TRECEEEDSAD N, FOFER
T SNP iZ¥ Va4 F—3 ADFGE LA L Tz
GE3). IO NT Ty 4 7 TiE, 1510888390=A/
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Figure 1 Sequenced SNPs for cathepsin-$ gene and linkage disequilibrium (LD) plot (from HapMap Project)

 Table 1 Association between sarcoidosis and a SNP, rs11576175 (G/A).
sarcoidosis  control AIC(IM-DM)  -1.4727
Dominant GG+AG 257 187  Chi-square 0.533
model AA 11 11 Df 1
Total 268 198 p-value 0.4653
sarcoidosis  control AIC(IM-DM) 0.3134
Recessive GG 173 141  Chi-square 2.298
model AA+AG 95 57 Df 1
Total 268 198 p-value 0.1295
sarcoidosis  control AIC(IM-DM)  -0.0166
Codominant GG 173 141  Chi-square 3.9428
model AG 84 46 Df 2
AA 11 11 p-value 0.1393

Total 268 198

sarcoidosis  control AIC(IM-DM)  -0.9764
Allele G 430 328  Chi-square 1.0174
A 106 68 Df 1
Total 536 396 p-value 0.3131

AIC, Akaike’s information criteria ; [IM-DM, independent model-dependent model

Table 2 Association between sarcoidosis and a SNP, 1510888390 (G/A).

sarcoidosis control AIC(IM-DM) -0.6308
Dominant GG+AG 216 172 Chi-square 1.3512
model AA 40 23 Df 1
Total 256 195 p-value 0.2451
sarcoidosis control AIC(IM-DM) -1.9491
Recessive GG 113 84  Chi-square 0.0509
model AA+AG 143 111 Df 1
Total 256 195 p-value 0.8215
sarcoidosis control AIC(IM-DM) -2.1674
Codominant GG 113 84  Chi-square 1.817
model AG 103 88 Df 2
AA 40 23 p-value 0.4031

Total 256 195
sarcoidosis control AIC(IM-DM) -1.814
Allele G 329 256  Chi-square 0.1858
A 183 134 Df 1
Total 512 390 p-value 0.6664

AIC, Akaike’s information criteria ; IM-DM, independent model-dependent model
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Table 3 Haplotype analysis of rs10888390 and rs11576175

Haplotype S Chi- Permutation
£300-%175 Overall sarcoidosis  control square p-value p-value
G-G 0.4821 0.4541 0.5197 3.7929  0.0515 0.062
A-G 0.3341 0.3549 03059 2.3827 0.1227 0.133
G-A 0.1660 0.1876 0.1367 4.1389  0.0419 0.075
A-A 0.0178 0.0033  0.0377 14.5551  0.0001 0.0052
L |
Chi-square p-value Permutation p-value
21.2934  0.00009 0.0051
*390=rs10888390; *175=rs11576175
P<0.05
%) | ]
30
Control
25 ‘*H—— D - : SNP allele
- D Sarcoidosis Haplotype | *390 | *175
200 1 1 1 G G
) 2 A G
N 3 G A
4 A A
1071 { ]
st H
0 I

1 12 13 22 23 2/4 33 3/4 3/5
Diplotype (combination of 2 haplotypes)

Figure 2 Association between sarcoidosis and diplotype composed of rs10888390 and rs11576175
*390=rs10888390 ; *175=rs11576175

Table 4 Association between patient characteristics and genotypes of SNPs

Number of
Ageat L CE  affected  VC FIF‘Y " brco
onset organs C
rs10888390 x2 3.34 4,57 5.69 2.07 2.79 1.71
df 2 2 2 2 2 2

p 0.188 0.102 0.058 0.356 0.248 0.425

rs11576175 2 2.46 0.79 2.75 1.50 1.91 2,76
df 2 2 2 2 2 2
p 0.292 0.675 0.252 0.472 0.384 0.251

1s11576175=A OBEIH Va4 F—v A BERETH SNP B3N8 4 FU ) THN a4 R—y ADFK
BIZE <, G/GHEWERRD D G/A p3EWEE % i AHB L Tz,

RLTz (K3, 4FONT 054 FOEAEDOETH PN aA F—v X BEDEREIE & DBBETIZ,
5747084 7IX 10D H 55, SNPAlyze i L D 1510888390 12 D> T HEBHEAR 4L & P& 3 2 {2 30
WHEINDETA 704 FIREBICIZIED THo 7z, F7z 11576175 IZERIRFEE & BhET 2 ER %2380

. TOHEEFMETIE T2 L2k L THERE 7z (R 4.
Do (M2, BLEXY CTSSD 57220
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Figure 3 Association between clinical course of sarcoidosis and rs11576175
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77y v LA UHEEREE RO, YURMERE LT
Ed s, FEEEESBEIES NS &I # DOk
EBRFEND, INEE» s TV IEER TR
V= LBATL T & N O —E BRI YTl &
nTEHEEL, 72 AN FEHE L TWEAEHE
(M) =0T %9, ZORR7 7 A NaTFIIGUE~T
FREFBELERENS, £ CTSSEFEL T
O’y —YRHETHRINTEBY,IFN-y 2L D %
DFEEHPFHEEINDEY, Va4 F—y ADOERIZS
Hz BT TH 245, KEHELR & OBLEITEL OfF
T VECTRBENTYS, 27 BALAIIIZ Y 5 &
N3FOHEEMBITEL THWBEZ L, G577 X1
BEFLEEOEBEMED R LHEINTHWE I &,
WH W 5 Thl A BAL THEIIL TWwa I Rk E
26, Mo LOPURGFN Y 7 2 NaFirN L THERR
&, IL-12 8 X IFN-y B A EAL & L7 80
BreFLTwrafetizmuweEzons, CISSD
BEAZEE L2 OB, FRD LS kv af F—v

ADIRREE BABL T3, AR L D 2 DEIETE
HpHLBET NV IA F—v ZADFRECRE L B
LTWw3 I EWRBINT:, SBEAFRRLLROE
BTchshril, MEIEMZUTERW,
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U AMFHISE A (DPB) OEBRBZMEEMEROTICE, AF MREEETE &V O00E
BEFNELEL TV BEH, INSDBRETOE MRl EFHETORBRIC DL TR AHADOEANE L, t
N S R RS % FIV> T RT/PCR THRIAFANI L 23, 2 DOBEET D transcripts PSR T E 7z,
BRTEROBEHNET L FEECEESAONLDOLE, SHI SR T LLENDH S,

Expression of candidate genes in the susceptibility region of diffuse
panbronchiolitis

Minako Hijikata!, Ikumi Matsushita!, Hideyuki Ito?, Takatomo Morita®, Jun Ohashi?,
Katsushi Tokunaga®, Sakae Homma*, Yoshio Taguchi®, Arata Azuma®,
Shoji Kudoh®, and Naoto Keicho!

Department of Respiratory Diseases, Research Institute, 2Department of Thoratic Surgery, International Medical Center of Japan
3 Department of Human Genetics, Graduate School of Medicine, University of Tokyo
“Department of Respiratory Diseases, Toho University School of Medicine
SDepariment of Respiratory Medicine, Tenri Hospital
8 Fourth Department of Internal Medicine, Nippon Medical School

Diffuse panbronchiolitis (DPB) is a complex genetic disease affecting East Asians and is strongly
associated with the class I human leukocyte antigens (HLA)-B54 in Japan and HLA-A1l in Korea. We
recently showed that an HLA-associated major susceptibility gene for DPB is probably located within
the 200 kb in the class 1 region 300 kb telomeric of the HLA-B locus on the chromosome 6p21.3. We
cloned two novel mucin-like genes G2 and G4 in the candidate region, which form a mucin gene cluster
together with two reported genes, C60rf205 and DPCR-1. We investigated their expression in human
bronchial epithelial cells and found that G4 and C6orf205 were expressed.
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iECoHIC

U AMRHISE K (diffuse panbronchiolitis, LA
T DPB LB&Y) Ik, 7T ACA SN2 HLAclass |
RSB TH S, HARATIZ HLA-BS4 & DEESHE
BB I LB OrORETHEREIN TR B0
WXL, EEATIE HLA-B54 £ OEEIR % <, »
b VI HLA-ALL L OEEN TRV L iz, 2D
Lo, HLA 20D H DA DPB IZEHEL TW 3 DTl
7 <, HLA-B#M T & HLA-AEEFEOMIZ
DPB O BB T HEET 2 £ 3RSz
o, ¥4 27a9Y 754 b= -2 EDBIR~—
A —%Hv, REERIZS L% S#EEF» 5 TFIH
BEFETO200kb TSN, D 200kb
DEBE & 52— HEH % A (single nucleotide
polymorphism ; SNP) % F\WCRRET Lz & 2 5, &
L 80kb F TRIED Sz A3, T D 80 kb DA,
IR GBS OROIHIR TH 2 1012, HHD
BEFLANFERECRBCEEL T D, BEERN
W& 22N LR AAZEEEE Bbhlz, —/T
B ERMEBRA THRERZTO 7 o—= 7 23
By 2DDLF UREET (G2 G4) 27u—=7
L7z, 77— R=RZEHF S LT BES Céorf205
L, BIcERE S iz DPCRIEBEETFY 2hb¥ b &, &
FEBEANIZ 4D LF VIFBETFH I T A Y —L
BoTWw3, AF VIRV ELEENDD, TD2
=y MEHAETH S VNTR (variable number of
tandem repeat) fEIERSH 5, L 17 FEIWZ, TDOLF
VBB T DL Y O VNTR % Hu I AT %
Z, DPBE OB #E#ME Lz, HAANEFTIX
HLA-B*5401 & OBFENIEHEICHE L, TRz 558
WEBEARF T 2 BRI VNTR 220 T HEE
STz, R 18 FEEEIZ, 200 kb OFEBNTIZ H
23, ak 80 kb &I T3 7z v> HLA-A fl0EETF

b ENLERRER 5 — BRI AR B TR
2R HRERAMEE

S BORE: RFEBEERIRRNER R EE
SRR 3R YR

° RE & 2 DHHHARE IR R

¢ HAERERFEHIARE

* U R AN BT 2 REDISRIE  SHERE
= Uk AR BT 2 REIRIE PrRE

BB DWW T ORET 2%, B*5401 & B*5504 249
LRBEEZEENT Oy 4 G ERE LI 2 3,
DPCRIEETHEEII T CIEEBRZE N7y 4 7
EEINZVE AV VBT S EEZ SR, 200
kb DIEHFEED > 5, HLA-A D 50 kb |3 {ERHSER
DOBRAN SN, SEER, 200 kb DIEGEERICTFAL
THEEFOE Ml MR TORR TN, KR
BEMEREF & U COREIDORTREE 2T L 72,

XREFE

MKIHE & U C ik, NCI-H292, A549, BETIA,
BEAS2B, NCI-H441, Calu-3 27z, #7z, human
lung total RN A (Stratagene), human trachea total RNA
(Stratagene) & Fv>7z,

ENZERRER ¢ 7 — ORI FHC BT, HE
DO_ETRHEEZE 5 74Tk - [REXO—E LD, K[l
MR R/ T, BRETo7.

Trizol (Invitrogen) 12T total RNA %HiHi L 7-%%,
total RNA 5 yg « SuperScriptlll reverse transcriptase
(Invitrogen) * pd (N), (TaKaRa) % v CHEEKIG
2T/,

200 kb DEFRTRIRIC & 5385, SFTPG, DPCRI,
C6or205, G4, G2, STG 1z DT, EEREEDHH 200
~300bp DEIFHIZ% 5 £ 5 % RT/PCRAD 77 4
v —EfEE LT, IRTA v e s ks
WAL DT, 4/ A DNA OlE & cDNA O3
TROXANIATRETH 5. RT/PCROa > bu—n kL
TiZ, G3PDH Control Amplimer Set (CLONTECH)
ZER L7,

(GEEAORE) & M7/ &R TR
5 A MmEHES ) WCHERLL 7o K2 v v — OB B TR
BT 2 MEEESOAREZIT T3,

#w xR

(1) Cell line IZF1F2HR

B iR d &5, SERRE LT cell line 8 X U,
fifi « SUESZ D total RNA T NCI-H441 fifansxt
RELZBEFRHERPHZ SHBL T Z L0%b
Mol P 1T EEOBRERTOMBRETE, 2heo
BEFRER C—BREENE - e DX, G4EEFOD
SNP (G4 exon4 SNP, OR 2.27, 95%CI 1.24-4.18) T®
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STG
G2
G4
Coorf205

83bp

1 HfEERC 80 2 RAEEEOBEF ORR

DPCRY

D, G4 EBEEFORBRIFCEE I NS 29, NCI-
H441 g 2 &5 G4EEBE F DO IZ 12K (FI5kb)
cDNA DO#iE % long PCR 2 T AT & 2 5, HEIEA]
BETH o7, RSN OMHERETo/1£ 25, LidD
—RAE AR - 72 SNP IZBI L Tid T Ok EHSE
THo A, BT E VNTR ZEZ LR WIS
higinoiz,

(2) b MKE ERRHEES primary culture (21T 3 RIR

PIRRQE 0 & BB R L 7o b b KaE bR
DWW, %3 passage | #MHfE, passage 2T, air
liquid interface (ALI) culture %17 - 7zHifd % > { D
AW THBEOE 2T 720, MRELRTOFICIX
ALI R ZTb RV EFHAIHERTE RV DR
Wik olzDT, LIEBOKREIZEIT passage | ML T
T2kl 77, bt M&GE R CHRBLOTHE
HTET-DIX, G4EETE C60r205 TH->72DT,
2D 2BETOFI % passage | HIMTHRETT 2 2 &
EL7z,

b bR R 44 Btk 2 FE VT G F X
C6orf205 DFIRFANI £ 25, Céorf25 3&HITH
WTHoTH, G4EBETIF 0RETEHE, 4k T
ETh-o7:.

Q) BEEFE ERIFNEBFRORET

52 Q) ORETT, GABfETHRESEETH -2
4RI DONT, RREZEOT I VEFLTW S0
¥3i45 ) A DNA®DPCR &V —4 » ATHN &
25, WIFNLEBBREZET I NVIEEL Thido

U AMRHISE X R DR BRI FITSE

X -

200 kb  DPB &K ERZ M ERMERTIEICIZ A F >~
BT FOHET 5205, SEEORNT, bt r&uE L
AR T mRNA FEELSAD 5N 5D, G4 EEEF
L C6orf205 TH 5 Z L birol:, S % TOEKEBM
HEENORRT—BEH SN0 G4BT TH S
2, ZOFEBNIIEWEEND D, FKEIDRVLGEH
HBrZEdbbhol.

Lirl, EBRESZWET VLVORS 2{ToE 23,
G4 EETOFEPVR DI, EEREZMET VIV
EHELTOWEREWSDTHoN2, #5 T 5L, G4BT
DOFEBEBDI D EWRBIZEET 20 TIR% L, &
WK WENRBICEET 2 0TIk wm» & v S #HEd
NTE 2%, DPBOIER & L TOKEREM MW, 7z, 14
K OBSEFITRERS © dominant ZRET 2 L RO H
BEESHEZ2EBEEObETH, KERZET YLV TDE
IR VIRBICIFENEVWERbNR S, SEOH
BT, BHENSZWI EERETEZREZHATY
BODT, S, RERZET VIV TEEDL WA]
REMEAMAI CE 2 ERAEBET L2 L VN ETH
D, iz, TOTREBFEEDPT L OMNEELEZ D,

LEIER
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7 v PRGN DA ¥ 5 —a f X2 -10 RAGERLGER - EADT
IS SIS FE 9 77 7 MRS L Bt &
YEen Z

KA A HHE s HH FllRA?
*’L}H ﬁ:l Efﬂ ﬁj{‘]ﬁz* iﬁ_‘% e

(& - HW) MR A o 2EEERSES LR, vy ORPTFEREEET 560
ETH D, FEORE IS, FEERIGICHS HiISEX FRMMEE & Chics| 2R &R I 2/
BRXNEAD RGOS S ENES T 2 2 LB HERIS N TW 3 OO, FAEEF O
BRIZFHEHTH D, BEEDIFETEINTOEVOVBERTH 5, Lok, fH N F—fi~dA 5 —
oA F-10 (IL-10) BRJEREETEAS, BEMOSWRERE2MET 2 2 L% T v MiiE
ETNVERAVTRLTE ., B2 PO RKEMERTFEAEIC LY, BREERTIE 1B B
Mk, ~ro7y—Yicmz, MREX LA bBA SRS, SEIE, £k, 7 v MEMERO
WEE X IS E 2 IE T 2 b ELICD SREEMICRET Lz, [FE] BN 7 v b LY Efiz
L, 55 UDIER L -EEF (L-10FE: pCMVh-IL10, 2> b a—nVEE: pCMVB) &4 F 4
VHEREE & &b ICRREICEA LR, MHC REE Lew 7 v b ICEFMMEER ISERTTo 72, B
Hi% 6 B BB 275 U OREERZER L, YIFT O3 X TOMKEX % 7 O L Kk o
G Lo T, [l L | = LR ifalig s U, [HEERE ] =280 1-50% O_t KR,
[EERE =2 B0 51-100% O_EFMIEBE 3 DDn 7 7Y — AL TR OEH % s L
7z, ERAIRE ORE ORI HHETELH 20 EI % ¥ REFAW TR L, [BR] o
v hu—nVEE (n=6) OYIEHOBMISEST BT 10T, (&% L JERLIZDIX 47 (26.1%), [t
SEERITE |13 60 (33.3%), [EEEBTE)IX 73 (40.6%) TH o7z, —7, IL-10EE (n=7) OYIFF DB
HISEIBUL 212 TH Y, [BigER L] 1k 124 (58.5%), &R i3 57 (269%), [EEL%E] &
31 (14.6%) Tdh -7z, [l EFHIRIE ORE ORI MR CTEEEZ 2 #AD (p<0.001) , IL-10E
TERE FEHfaoRESEREIIIF STz, U] BN IL-10 #EFORSERFEA
2, [FREGERINCAED 77 7 MASE X L RIREEAERCHIT 2 Z el h ko7, K
FIFAEEMSE LR DT - IGEADEN2A[REE D 5.
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Cationic liposome-mediated interleukin-10 gene transfer to the airway
prevents bronchiolar epithelial cell injury in a rat model
of lung allograft rejection

Hisashi Oishi’, Yoshinori Okada’, Toshiaki Kikuchi?, Yuji Matsumura’, Toshihiro Nukiwa?,
and Takashi Kondo!

Department of Thoracic Surgery, Institute of Development, Aging and Cancer, Tohoku University
?Department of Respiratory Medicine, Tohoku University Graduate School of Medicine

[Background] Bronchiolitis obliterans (BO) is a complication that limits a long term survival of
lung transplant recipients. Although the pathogenesis of BO remains unclear, the most plausible
explanation is that BO develops as a result of tissue repair and remodeling in response to bronchiolar
epithelial injury, which is primarily caused by alloimmune response. We have previously reported that
cationic liposome-mediated trans-bronchial interleukin-10 (IL~10) gene transfer to the lung allograft
significantly improved parameters of inflammation associated with acute rejection in a rat model of lung
transplantation. In this model, we found that a target gene was transferred into type I alveolar cells,
alveolar macrophages and bronchiolar epithelial cells. Here, we examined whether trans-bronchial IL-
10 gene transfer prevented bronchiolar epithelial cell injury in a rat model of lung transplantation.

[Methods] The left lung was extracted from the donor BN rat and intrabronchially instilled with
50 ug of pCMVIL-10 (1L-10 group) or pPCMVg (control group) mixed with 20 4 g of cationic liposome.
The lung graft was transplanted to the histoincompatible recipient Lew rat. The lung allograft was
harvested on day 6 post-transplant, fixed in formalin and a hematoxylin-eosin-stained section was made
from a cut surface through the hilum. All bronchioles in the section were examined and assigned to one
of the following categories according to the degree of the epithelial cell injury ; “no epithelial loss” : all
circumferential epithelial cells are retained, “moderate epithelial loss”: 1 to 50% of circumferential
epithelial cells are lost, “severe epithelial loss™: 51 to 100% of circumferential epithelial cells were lost.

[Results] Among the 180 bronchioles counted in the control group (n=6), 47 (26.1%) were assigned
to “no epithelial loss”, 60 (33.3%) to “moderate epithelial loss”, and 73 (40.6%) to “severe epithelial loss”.
In marked contrast, among the 212 bronchioles counted in the IL-10 group (n=7), 124 (58.5%) were
assigned to “no epithelial loss”, 57 (26.9%) to “moderate epithelial loss”, and 31 (14.6%) to “severe
epithelial loss”. The distribution of the categories of epithelial cell loss was significantly different
between the both groups (p<0.001 with x? test) and the epithelial cell injury was significantly improved
in the IL-10 group.

[Discussion and Conclusion] Cationic liposome-mediated IL-10 gene transfer to the airway
prevented bronchiolar epithelial cell injury in a rat model of lung allograft rejection. Whether this

therapeutic method prevents or treat BO has to be further determined.
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F .y MEHEIADA V5 — O 4 * - 10 BREEEFEASRBRERSCH > 77 7  lISEX EEEREE RIS T2E

PR 3R AR BB E X 3 2 BRI e ek
ELTHEN L T3S, MiESFEFREISHTY
S0BICEEEHTBY, KREBETRELOTIER
v, ERRL-BEEEOME W X B &, MEERY
DFEARD 453D | Y EEAZMKEXIRBED T
32 b oY, KEHED TR LD, il
BREOFMEEG O DR TH 5, BHZENM
SEZRIZ, BB 2 18HERKIC MBS
SR T3, RERER D HISE X bR
EL ZNIZE S ERL T 2NEADRIGHE DO
EERBOBENETETH L Z BRI TN S
2, FEFOFEHIIRIETETH 5.

Hz i, g T, BHlli~noA 7 —aAf F2-10
(IL-10) BEEABETEAL, B0 RMEER
GEMEIT 22k Ty MNBEET LV ERW TSR
LTERD, ZOEFVICBWTIR, »F4 VHEigE %
BETFEALE L LT, #HE N =i~ OREGERRE
EFEA LD, BREEETSS, 1 B - B, i
fawso7y—voftuc, KEX ERICHRT S Z
LSRR E lz, 1L-1043, Thi flfgoEHL & e
B ES THBEOL 7 = 7 7 —ERE2MHE T 5 &
EHiZ, IZ7R M=V AERRE T2 205, BX
DAV IL-10 BEFEAOFHIC LD, FRELER
B> 777 7 M ISE X MG ES TR S
ZAHEMED D A D TR E VL EEZ 2, ABFEDEY
X, K F—fi~DA >y —uAF-10 (JL-10)
BEEHREGTFEAD, 7 v MEHEFOMSES &
R E 2T 2 B L 2REEMICHL T
LZETHB,

;I

75 A3 FERL : KIS EHID B-galactosidase 1E
EFENELEHRO 77 A3 F (pCMVE) ZEEA
L7z, t b IL-10 (hIL-10) ¢ ¢cDNA % polymerase
chain reaction IETYERL L, Zh %z pCMVE o B-
galactosidase IBEF 2 VI D B> 7.2 I ARA A, E b
IL-108EFEWNE L 7Z A 2 F (pCMVhIL-10)

! RALK IR E R S T S B

2 ALK FREBEE R Rk R R E S B
* U AMMEBRICEE T PENIE  FEHE
O AMERRCBE YT AN ENRE

ZYER L7z, pCMVE B & U pCMVIL-10 1%, #F 4
MRS E (Lipofectamine 2000, f > & b o ¥ = VEE
&, BHR) PEGFEALMEE LT, 955 Cos
THIRIANZEA L, Bi&IE X-gal B2 O RET,
##13 ELISA SR CREER LE O hIL-10 BE = #
ETDHIET, ThZThENE T2EADES 2R

L7z,

[iftEEER: BNy h32 R+ —, Lew 7 v b &2V
YLy ETAFEMABESHTETESOES
Eb¥ CRMEER B E{T o729, Fr—fiiziE
Hi#%, pCMVIL-10 (IL-10%, n=7) %7zi% pCMVS
(avbra—nEf, n=6) ThEN0ug % 20ul DX
FA HIRE L RE Uik, REATHERL TREE”
200 pl & LT BEGEMICHEA LT, BiER 6 HE IR
TG & L, 10% FHEEE RV~ ) Ul CRERE
Uz, [EIE OB & HFT % 8 5 BiEERT I Tl
L, /877 4 >/@EL, #YJL T Hematoxylin-Eosin
REETo T, YHFDOTXRTOMKRESR%, DL
BEDOEIEG W Lo T, THi#E % U 1= kBl
FEi L, [PEER%E]=2RAO 1-50% O L K
%, [EED% =20 51-100% O _E IR 3 >
DAT TV —ZHEL, ThZhOEBEREFEL
(= 1.

FRETALER : 2 BRI B 1 5 KB - B O
ERTAHT TV —OFMOLECIZ 2 REZ AV,
fElER S AT 2ER L L.

#w R

gy ba—)VEE (n=6) OYIFhORMKE K
1 I80METC, [BiF&aL ]| 2R L7:bDIid 47 (26.1%),
[T 113 60 (33.3%), [EERFE ]I 73 (40.6%)
Thotz. —F, IL-10E (n=7) OYIFFOBHSE
TEuF 212 THY, [PEZ LN 124 (58.5%), [HE
R 1357 269%), [EERE] & 31 (146%) T
H otz KB EEBHEORE OSM T CHEE
ZEH (p<0.001), 1L-10 FETIHEMEIEICHES KB b
R ENERICIRI R hTwi: (K 2).

z =

Fexix, 7 v MiEE TV RO T,
K5 A~ DESEA IL- 10 RETEAC L D, Ak
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LRBRELL 1—50%0D EEBE  51—100%0 L R#H%E
1 BEHSKE S EEMREEO L 7 TV —, ERLFRBYIF O TOMREX:, IR T IO 83204273 — 348,

TR h OB EEE L.
p < 0.001
100% 1 FR it s

03
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% 26.9
S 60%
&
# 40% 333
..Ll
g 58.5

20%
g 26.1

B EEmE - 51-100%0 L BEE
PEERE 1-50%0 L RESE
O BigEGL - rRBssL

0%
aveo—LE IL-108%

2 A¥y—uAF - 10 BRBREEFEAMEREIGED 77 7 VIS EX LB ECRIZTEE. VF—HmeiEde, v iqdy
F—uA4 * - 10BEFENETTS77RAIF (pCMVIL-10) £/ 3 > h o—)v & LT g-galactosidase 3 N4+ 2 75 & & R
(PCMVE) TN EHh 50 ug % 20 ul D cationic liposome & EE L7ctk, AFBAKTHERL CTRE® 200 41 & U TESEMICEA L, FTEHES
BEEBHIFET—BOV Yy oy bRAEIFFECHEL ., Bt o DBl L, FEERLER L. YEPOTRTO
WMREXE, ZOLEBEOREC Lt > T, Th&EE L) = EEBER L, [HEEBE]=1-50% O Ehid%, [EEB%=51-100%
DLEB#EI DDA T T ) —HEL, FhZhOh T 2 —ONF 2 R CHEBRE (BT L.

HEHL S S £ S AT O R ERT R G2, igm
i, 36 PEECIFIS 3 I & 2REEITRL
723, R TR F 4 o HIEE 2 EEFE AL
Bl L RRENEETEATFERC LY, HEET
THRES LRl b BAINE I Ems, BT
IL-10EEFEAC LD, BEGERTCE B1KE
¥ MG ENER S N AEeEs H 2 DT
wWhrtEZ 7 2T, BEROMSES LERE
EOREZHREENICHERL, IL-108L a2 b
O — LB THERRET L2, & DR, hIL-10EEF
BAK LY, MIES L& ORE BRI
HahdZLWRENE, Thbb, a2 bo—LE
Tid 70% LA EOMISE X LSS [thE&ERE | L ED
FiREEL70L, IL-10 FHETIEERL DS
EXH (i L] 2/R0, S0l ERBEORE DS
X 2 M THEE SRz, RO EMIE®
Rt & & h 2 FZEMASE X R ORED, RIERRE
D HISUE S B RHIRE E L i, £ LT Z Dfkic
RISHICE Z 2 [IEPFE OB SHEBEE T

HLEBEFEINTHEILREL DL, REENY
hIL-108ZEFE A & 2 BAEIHSE 2 R iR
EXNRDY, PAEMHKE X RO FIHREEAD RS
AREMEDSHIRFCE, SBE o R AREPEENE, &
NET, MifHEE 7% BT IL-10 & fnFEA DR
EMHRE I RIS T 2 TR < IBERSIR 2R L 78Rk
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