(160)

2005~2007 S U & AMERE U B3 % AT

i, W LRHET T, ApoE RIENEHT 5
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LT, ApoES, ¥ 27077 —Y X357 Kb—v
A EEZEEL, ApoE R~V A TR 7 X
b=y AR ONBEENHIRT L 2 PR ENT
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2/n 7y =Yy ) AR TEEOER « ALEH
W LR, RBRTOREIET L Z L MR L
LTHEEENSLD, SEORENPLETH S, Chen
5DMER, MEED NI F—E LT, BEERE
EHOVTED, YIVALIEZMEECEHTE
ApoE BE L 2 1RE = R- gk b H 5. 5.,
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BHRER O, ZOREFHSMICL TWL Z EHNE
EEzZoh3,

b

2

APIFE T3,
MY 50T,

VU AREEE T TR
cDNA 7 v A4 ZHOWTRIEL]. &

512, INETIHEECBI 2REBTETH-T:
ApoE IZEHL, ApoE KIEvTVATRY Y 4KET
B h 3 KEMBREL, MEFTOYA bAoA
Ve TENA VBENRBYLTWS I EnD, ApoE
By ) AMEEETVIIBWT, AREFEBZAEL
T Z EMNRB SN,

X B

1) Matsushima Y, Sakurai T, Ohoka A, Ohnuki T,
Tada N, Asoh Y, et al.
ly hyperlipidemic (SHL) mice : phenotypic distinc-
J Ather-

Four strains of spontaneous-

tions determined by genetic backgrounds.
oscler Thromb 2001 ; 8: 71-9.
2) Katsuma S, Nishi K, Tanigawara K, Ikawa H,
Shiojima S, Takagaki K, et al. Molecular monitor-
ing of bleomycin-induced pulmonary fibrosis by
cDNA microarray-based gene expression profiling.
Biochem Biophys Res Commun 2001 ; 288 : 747-51.
3) Kaminski N, Allard JD, Pittet JF, Zuo F, Griffiths
MJ, Morris D, et al.

sion in pulmonary fibrosis reveals distinct programs

Global analysis of gene expres-

regulating lung inflammation and fibrosis. Proc
Natl Acad Sci USA 2000; 97: 1778-83.

4) van den Brule S, Misson P, Buhling F, Lison D,
Huaux F. Overexpression of cathepsin K during
silica-induced lung fibrosis and control by TGF-
beta. Respir Res 2005; 6: 84.

5) Shibata Y, Berclaz PY, Chroneos ZC, Yoshida M,
Whitsett JA, Trapnell BC. GM-CSF regulates alve-
olar macrophage differentiation and innate immunity
in the lung through PU.l. Immunity 2001; 15:
557-67.

6) Nakayama S, Mukae H, Ishii H, Kakugawa T,
Sugiyvama K, Sakamoto N, et al. Comparison of

BALF concentrations of ENA-78 and IPI10 in

patients with idiopathic pulmonary fibrosis and

nonspecific interstitial Med
2005; 99: 1145-51.

7) Driscoll DM, Getz GS. Extrahepatic synthesis of
apolipoprotein E. J Lipid Res 1984 ; 25: 1368-79.

8) Zannis VI, Breslow JL, SanGiacomo TR, Aden

DP, Knowles BB. Characterization of the major

pneumonia. Respir

— 220 —



apolipoproteins secreted by two human hepatoma cell
lines. Biochemistry 1981 ; 20: 7089-96.

9) Saada A, Dunaevsky-Hutt A, Aamar A, Reichert
F, Rotshenker S. Fibroblasts that reside in mouse
and frog injured peripheral nerves produce apolipo-
proteins. J Neurochem 1995 ; 64: 1996-2003.

10) Quinn CM, Kagedal K, Terman A, Stroikin U,
Brunk UT, Jessup W, et al. Induction of fibroblast
apolipoprotein E expression during apoptosis, starva-
tion-induced growth arrest and mitosis. Biochem J
2004 ; 378 : 753-61.

11) Chen J, Chen Z, Chintagari NR, Bhaskaran M, Jin
N, Narasaraju T, et al. Alveolar type I cells protect
rat lung epithelium from oxidative injury. J Physiol
2006 ; 572: 625-38.

12) Van Eck M, Herijgers N, Yates J, Pearce NJ,
Hoogerbrugge PM, Groot PH, et al. Bone marrow
transplantation in apolipoprotein E-deficient mice.
Effect of ApoE gene dosage on serum lipid concentra-
tions, (beta) VLDL catabolism, and atherosclerosis.
Arterioscler Thromb Vasc Biol 1997 ; 17: 3117-26.

13) Linton MF, Atkinson JB, Fazio S. Prevention of
atherosclerosis in apolipoprotein E-deficient mice by
bone marrow transplantation. Science 1995; 267 :
1034-7.

14) Avila EM, Holdsworth G, Sasaki N, Jackson RL,
Harmony JA. Apoprotein E suppresses phyto-
hemagglutinin-activated phospholipid turnover in

peripheral blood mononuclear cells. J Biol Chem

— 221 —

7RV EEEEXEBYYRACBIT 3V Y AHEEORS

1982 ; 257 : 5900-9.

15) Laskowitz DT, Lee DM, Schmechel D, Staats HF.
Altered immune responses in apolipoprotein E-
deficient mice. J Lipid Res 2000; 41: 613-20.

16) Terkeltaub RA, Dyer CA, Martin J, Curtiss LK.
Apolipoprotein (apo) E inhibits the capacity of
monosodium urate crystals to stimulate neutrophils.
Characterization of intraarticular apo E and demon-
stration of apo E binding to urate crystals in vivo. J
Clin Invest 1991 ; 87: 20-6.

17) Van Oosten M, Rensen PC, Van Amersfoort ES,
Van Eck M, Van Dam AM, Breve JJ, et al
Apolipoprotein E protects against bacterial
lipopolysaccharide-induced lethality. A new thera-
peutic approach to treat gram-negative sepsis. J
Biol Chem 2001 ; 276 : 8820-4.

18) Roselaar SE, Daugherty A. Apolipoprotein E-
deficient mice have impaired innate immune responses
to Listeria monocytogenes in vivo. J Lipid Res
1998 ; 39: 1740-3.

19) Grainger DJ, Reckless J, McKilligin E.  Apolipo-
protein E modulates clearance of apoptotic bodies in
vitro and in vivo, resulting in a systemic
proinflammatory state in apolipoprotein E-deficient
mice. J Immunol 2004 ; 173 : 6366-75.

20) Sarih M, Souvannavong V, Brown SC, Adam A.
Silica induces apoptosis in macrophages and the
release of interleukin-1 alpha and interleukin-1 beta.
J Leukoc Biol 1993 ; 54 407-13.

(161)



PNy —NK

a4 F—y X



(SFR% 19 )

FIRBEICE DA — TP OB EYIL AL F— ZREERIC
B 27 7 R EER AR AL T O S R 1 EE

dilas» AWE EA 6T #=fd AT BBR
A fFsE sk B Bl RE =R R
BEEHERE WM HE® BN R
aH OB A wE

(Bf] vaf F—v 2 (VE) ORI, HRNCEBREBREL TW 57 7 A ESHEREEEL
L CHIREPIIETE T 288, RO H 2EEICH W T Thl BEEEAERIGE2EL T 5 b 0 L 48
EEN D, HEPERRSRY Thl BLEBME SRS 2 FHE T 585 £ L T3 autophagy & DBEHS
MBENTWS, ZBRBEEOWNREEE LI & b 5 HFEPIEE IIC I3 Resuscitation promoting
factor (RPF &) SBEHE N TWS, B TIE, 77 X BERBREIC X % autophagy DFFEE L OVRE
Mg B 5 RPF EAOMSERET L7, (MR e B 7 7 2 BISHENR AR = H 3 SRR
B R LT, BEBICITFILE N HeLa-LC3 MG, AS49 #ifa, HEK293T M%7z, FRAER
ORENTIE HW /MEDIZED B 7z YHE Y >/ SHiT 28 Bl & USRI Y >/ <EiEE 10 % Fva 7z, HEfEm
7 7 2 EOBE T NEE DO~ — 4 —TH 5 EEA-1 Hifks & UF LAMP-1 Hifk = F - 30660
B ETY, BEEO~ —2 —Th 5 LC3OFR L EbE THE L. fIBHNOFEHLBHZIC O W
TWHETEMS R AWz, 727 AW RPF EHIREHKE RPFEOO R Eu 7 hoREL, £0Y 3~
EF Y P EARERL, VarEF Y VEART 7 ABEERICHEINL Z O E{EERKAE 2 T 5
b7 7 AHBRMEOMBENA» ST, MBEAT 7 AENOZELRE LT, £,
BALB/c =7 2 1Z%J& L T RPF BEF{EN X T/ 7 u—F VB EERL, HERETLICBT %
RPF BEH OIS 2 s X DET L7, [ER] 7 7 X Bid endocytosis i & D #lIAICIRAL,
% D% lysosome & DREEEIZ & D HIBEAEIL E LTz, —ZROEMAEIE autolysosome 2L, 77
FHERBHLDS autophagy ZFEL T3 I EMHELG ML ko2, 727 #H RPF BRI GINC S
WTZDIER % AR Tz, SEHRE T RPF EAIIEY >/ SEICREREMCHRE S 1, $IEROER
ZBWT HW/MEIZ— L 2 BEE&REZE Lz, [BE] 7 7 2 BOMEARIIC L D autophagy 55
BXND I EHBHEIL T, SRR CEBRER LT 7 AESHRNEE ST 2BICEEI N A
B47 autophagy DOFFE % in vitro THELY 2.0.843% 5. RPF EHBYERELD HW IMEICRGE
Bz E iz 2 Lid, EOKREE Z o T 2 HIEABEE 2 B 2R8I 5> 7z,
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Propionibacterium acnes-induced antophagy and intracellular reactivation of
latent P. acnes in the sarcoid lymph nodes by P. acnes
resuscitation promoting factor

Asuka Furukawa', Keisuke Uchida', Yuki Ishige', Ikuo Ishige?, Yoshimi Suzuki', Takashige Suzuki?,
Eri Nishikawa!, Aya Miwa', Manami Takizawa’, Intetsu Kobayashi3, Tamiko Takemura?,
Kazuro Iwai%, and Yoshinobu Eishi!

'Department of Human Pathology, Tokyo Medical and Dental University
*Laboratory of Stem Cell Therapy, The Institute of Medical Science The University of Tokyo
$Chemotherapy Division, Mitsubishi Kagaku Bio-Clinical Laboratory
*Department of Pathology, Japanese Red Cross Medical Center
*Division of Molecular Pathology, Research Institute of Tuberculosis, Japan Anti- Tuberculosis Association

[Background] Our previous studies have suggested that P. acnes can persist intracellularly as latent
infection in susceptible hosts and that the reactivation and proliferation of the intracellular P. acnes may
trigger sarcoidosis. This has led us to speculate that intracellular P. acnes proliferation elicits Thl
hypersensitivity in susceptible hosts. One possible explanation of such hypersensitivity is P. acnes-
induced autophagy trigger by intracellular proliferation of the reactivated P. acnes. [Materials and
Methods] We examined P. acnes-induced autophagy by in vitro assay and the reactivation status of P.
acnes in the sarcoid lymph nodes by immunohistochemistry with the antibody to P. acnes resuscitation
promoting factor (RPF), a protein implicated to be involved in the reactivation of intracellular latent
bacteria. An cell-invasive isolate of P. acnes and cell lines (HeLa-LC3 cells, A549 cells and HEK293T
cells) used in the in vitro assay. Fluorescent immunostaining of P. acnes-infected HeLa-LC3 cells was
done using EEA1 antibody and LAMP-1 antibody, and intracellular P. acnes was scrutinized by electron
microscopy. In the colony assay, the recombinant RPF was introduced both extracellularly and intracel-
lularly. Immunohistochemical examination of P. acnes RPF in sarcoid lesions was done using anti-P.
acnes RPF monoclonal antibody prepared in our laboratory. For the immunohistochemistry, lymph
nodes from 28 sarcoid patients and from 10 non-sarcoid patients, all of which included HW bodies
(dormant form of P. acnes), were used. [Results] P. acnes entered the cell by endocytosis and was soon
degraded by endosome-lysosome fusion. Autophagy was induced for some of intracellular P. acnes.
Extracellular P. acnes RPF promoted the proliferation of intracellular P. acnes. Immunohistochemical-
ly, P. acnes RPF was found in 12 (43%) of the 28 sarcoid lynmph nodes and none of the 10 non-sarcoid
lymph nodes. The antibody reacted only with HW bodies in the sarcoid lymph nodes. [Discussion]
We found P. acnes-induced autophagy in the cells infected by cultured P. acnes. The result suggests that
more autophagy can be induced in cells with proliferating P. acnes after reactivation from the latent
phase. Our finding that P. acnes RPF was found in the HW bodies only in sarcoid lymph nodes
supports the hypothesis that intracellular proliferation of the bacterium is involved in the etiology of

sarcoidosis.
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LIz

a4 F—v R (HE) BERFHO £ G HAEF
BRETH 2, 0%, [KEFEREL L THsNnE7T 7
B (Propionibacterium acnes) ORI BRLH
JFAR L% D Thl BB RERICEER T 2R &
UTHRENFIET 5] £ 75 05 RERSERES N
Tn5aY,

IR PSR ER R S RSFRETZ B IC V> 72 % Thi BEkE
HAERICEHE T 2 & LTI, autophagy & D
BIENEH SN TV %, Autophagy (HBIHR) 1&E
HE 47 L ENESEO REEELYEEICZ
TOBETH D L3 T»3H9, BREHED kN
THEFZR %% < OHRPE AR O - 5 &

WS HRAERICBBES L T 3 2 L aNEFHRE

ENTn3E (F1),

M & 2R AEHEO ML L fEIc L 2
Z O [EBERERE 13 TR O autophagy 219 % X 4 =X
L ERER BSOS NT WS, RO —REEHD
1% endosome %> phagosome iZ & D MM ICE D A £
NI HEE D EEE lysosome L FES LIHLEZIT 260
Thb,—H, FFEAEP Y ATV 7HE T endosome H
% V2% phagosome i % 22 & it > THERE NI i L
T, MPRENTHET 3, £/, BEEDPYLVERT
B Ti%, endosome & lysosome & DFEE ZHEL 72
D, FERTFCEN 2T T IERLIVESFTES (X
2).

AR TR 7 7 A B OMBERNERIC & 5 VM EFRE
DAHZXLEEL T2, BEERREERL 7 2
FHE ORI NRBRRE OBIREDIRIR % 34 7z,

T, VEREDO NV A—E2D 55727 2EHOM
FIPHEERSICEI L T, BB £ OFRIC
BWTZOESNRE SN T35 RPF (Resuscitation
promoting factor) &IFEh 25 WEIEHICHERL
729, RPF ix Micrococcus luteus DIEE FiED S FEH
ENTHWRERTH 59, LIREOREED S fF4:, 18

! HRERERIRZE ANSRE S S B

? R KEEREE R i e E s 5

s =2 BCL EERMAY

¢ HRFRAFEE 2 > 7 —REE

o 1 e A B e

* U AMIREBICEE T 2 AR SRS

R RET sEEE RO eI TB D, Y
v by EEL S G+HC rich-gram BEHEEE I B
W H RO EWEFIDEED S hY, [EIREEEE S
RO LR EN TV S,
AFETIIMEANT 7 2 BOEEEHRICB T 5
RPF OBAS 2 ®E1d 27:H1, 727 2ED RPF %[d
EL, 77 AERBREMIE~DAID 5D RPF EHIIC
5t EER ORE R R AT, 72, 727 AH RPF
WxEd BE /7 a—F VTR ERIL, REERY %
EIC BT 5 RPF DIFEB L UFDBEERE L.

7 7 A B BHIRAMRAREEE T SRR =
Wiz, GAM 71 3 ¥ (GAM, Nissui Co., Tokyo) Z
T 37°C 3 HIEBEGUSE U - B e BB L7z,

MBEABRERDT 7 X B OBREIC T AS49 Hiflg &
GFP-LC3@&EH 2 8B FH A L7z HeLa-LC3 Ml
fa%, RPF BEEINC 3817 2 HIFIA 7 7 A B ORE %
WM& 3 % colony assayiZ ix AS49OMIlE B £ Uf
HEK293T il %66/ U7z, &Hbfakkix 10%FBS %0
Dulbecco’s modified Eagle’s medium (DMEM, Gibco,
Gaithersburg, MD, USA) & THEREZZE L /2.

RAEMOBMNICBXRE 7 7 A EBES N D
Hamazaki-Wesenberg (HW) /AMEDTFEELTER SN T
VB HHERY oo Hi 28 BB & UIRG & U TRIGH:
U LSS L B, B oo 45, BREY o3 E 4
B, Ky > )8 1B 087 7 4 YYIR) 2EMAL
1z,

B &

MR 1: AR OEREOERE

1. ARG

BRI ESER (—) DMEMIZ T
chamber slide ¥ 7z 1d 24-well plate (HeLa-LC3; 5X
10* cells/ml, A549, HEK293T ; 1 X 10° cells/ml) iZ¥%
U CTHER L EFEMSAFEAOSEIZERE 3om
@ culture dish IZFEREL 7z, 7 7 A PBS T2 [E1%
BRIREE (ODgy) & T—EREICTREE L 7 Wik
EORERL, RIEfB TRVl 7z, %
7z, RIGEBFPE R IHB/EITCDCOM »Fa
R—g —NTORRYE 2 B PBS 12 T 3 [EIEEHL,
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FRBIETET A

1 autophagy TR A 51 = X A

endosome.
phagosome

autophagosomeZA%.

lysosome

autolysosome

Lysosome

\ & OREHIE

2 JRIEHNE & autophagy

MPIASRE T 2 72 D I BB E AR (400 U/ml peni-
cillin-G, 1 mg/ml streptomycin) Z ¥R L 7z DMEM
WEZ, SoIC3RHEELE. 2ORY 4 L2 —R
THIRE = B S 5 % TRHL4H] (—) DMEM i T8
-3 AR

2. HOEEERIC K 2B

# 8 endosome, phagolysosome D v—H—& L T
EEA-1 (early endosome antigenl) ¥4 Uf LAMP-1
ik zRY, fEREEfTo 7.

1) EEA-1Hi&C & % i

3%PFA CHifE %2 EE®KY ¥ b = 12 & b fEE
K& H T 5. NH,CLIZ CHIRE &AL U 7244 3%BSA 12
T7avy*v 745, BEA-1HifkEn), ERICTI
REEIR IS & & %, ZX¥Hifk & L T FITC-conjugated
goat anti-mouse immunogloblins % vy, ZRICT 1
RIS € 5, DAPIEEAANC THAT 5.

2) LAMP-1HAIZ & 2 g

4%PFA THla % EE# 0.1% Triton/PBS i X D #l

faRiz & H 5, 7a v ¥~ 7Hliz RNase 212,
RNase ZILEE S %, LAMP-1 filfk% ), FIRICT | B
FIRIGE ¥ 5, ZKPifE L LT Cy5-conjugated anti-
mouse IgG %A\, BRI TIOFKEEES, Plic
TR G, HAT 5,

3. BTG L AEE

267N —=NT AT R TEERL AT YLK
DIEEEL, TRUBIRC a3,

HEYIR Y 7 > - $hi 185 AR E TSR ¢
B,
% 2: RPF EZRIZ DL TORET

. 772, B&EEY 2> £ >+ RPF ZE{ELR

Vavery VERE, BEITHSEKEO RpB
D7 7 LB LV ZOEF|IET 7 ABEDLY / A
BB 7 — %« _R— R B W CTHEMO B WEY 2R
L, 727 A2E® Rpf & Bbh 2EF]% PCRIZTHEIR
L7z, PCR product iX pT7blue 777 R I FR 7 & —iZ
IO —= TRy — I T ARRERL, TEDWY
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7OAECEBA— N T 7 S EF NI K — v RIFEIC B 5 7 7 A ERE SRR T O QAR

O—>D7FF RS Ko Rpf fEB ZHIREERIC L D
TIvHL, pCold TF 7 A X FHEENRI ¥ —ZV 7
ga—=v 7Lz, BRI I—TI VI VAT 53— A
L7 KB % 37°C C 2 FFEERTER, 16°C T 24 FFfH
FEEAE X, Ni-NTA E—X 52 AnCRBsIL7:.

2. YartEF v RPFEAGINC & 2 BEFEREE

e

ERIL7zY avEF VPV EAOEEETERT 572
DICHABEF I OBRICEINL ,, Z ORISR % %729, £
HHEBOWEE L —TEIW T 57 DI EBEER T
& (ODgoo) R EIEL, BEEH 10°/mlicizd &5
PBS TAH IR L 72. ODgpo=1% 9X108/ml & L 7=,
GAM 74 3 > ISml IZFRBLI:E®Z 15l A, S
ml§$D3F 2 -7 WHEL &EEEE: 102/ml),
ENENDT 2 — T IHEHIRED 10, 5, 0 pg/ml & 7%
% & 512 Rpf ZEIHRERREE 2 Bt U Te., BPEbam
5 24 BHE T £ 12 ODyg, ZHIE L 72,

3. YartE+ v+ RPFEHOHEARMCB T

2 HFIAEE DO E

AS49 il 7 7 2 2 ERE S & (Multiplicity  of
infection ; LA T MOI=1,000), 37C ®» CO, {1 ~ ¥ a2
N—% —I2 T 2 FEEEEE L 72, PBS 12 C 3[R ERE
BEPIAR+DMEM 128 2, MilENOEE2EE L7z,
3 KRR TIEE PBS 12 CHeE L, MfEA~OIERIDE
BT 57D IHER (—) DMEMIZEZ, &5
IZ RPF Mz (iR 10 ug/ml) BEEZ MR, £
DL 24 B Z L Mifa % | U7z, [BUR L 7o RAd i
TD2o0KE R THIRROEFZEEZE, HIEL
7z,

1) Colony assay

BN U 7 #1 BT % 5 B & E D GAMA+ [6%sucrose
broth IZ TIFlE & ¥, GAM+ 16%sucrose FEXRELHI F
&, HSEEER T o 4HBFF Lo =—%rHl
ELTz, \

2) SRERE

F N —RATA P ICEERBLIHKE 70% =
§ /) —NVTHEET S, ¥4 7av = — 708 97°C 40
), RERE~VA F v & — CHE (FR 305) D,
R.T.U. NORMAL HORSE SERUM 2.5% T7a v ¥
V7RIS (BR2053). —X¥iE @7 7 A EHUE
PABHUE) 0 i), ER—WURIGZ 5, ZXRYHER
jir & LT RT.U. BIOTINYLATED UNIVERSAL
ANTI-RABBIT/Mouse IgG % vy, FiRiZT 305K
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J5X+4 5%, VECTASTAIN RT.U. Elite ABC RE-
AGENT 20 BB C0FKIGHE, EX 774
Y VY TNVAT A DABIBIK (=F 1 4) 2RV
THOEED, ¥ — A7 MFV U TGS
&, A¥E, WK, BRL, HAT S,

4. RPF BAOHEARIRIC B 2 HIEAEE~

DE

HEK293T#ifigic, ik vy v a2 AWT
pcDNA-Rpf R 7 Z—F 7z a > bu—n & LT
pcDNA X 7 % — @ & % Transfection LU 7z, 37°C D
CO, f ¥ F aX—F —NTH:E 8 R &H L uitdk
#| (—) DMEM KBz L1z, BEEHORBRMSE—2
WET 5 24— EEE AR L R v
B (MOI=100), B 24 FeER I HIRE 2 [EI L
EER 2 LRI AETHRAOERE 2R L7, EH
DFFRIZ D> Tl Western blot 1 & Mg ez ¢
HERZ1To 7z,

1) Western blot

#BE % lysis buffer TIEERL, SDS PAGE 12 Tk,
PVDF X > 7V L, —RPikciz) a> e
F > b RPF EHME~ ¥ AFUE (1,000 555 %
v, FRT2HHEKIGES ®7, ZXFiE Hivv A
Ig’s HifA, 2,000 f5AH), SAPx (2,000 (&) h <
IR 30 K% DAB I THRO S ¥z,

2) HEsth

Moo oA vy ZERL, dveY) CEE
Lic. 2087 7 4 /al, YL, R (7>
77, —RPUKIZIZ Western blot E[FJCY 2> EF > b
RPF EHGE < v APUME (128,000 FFR) £ HW
Tz, FOEDPIZDOWTIIHIROMEY .

5. 77 AW RPF EAHDE / 7 u—F+ VHIRER

BALB/c v 7w AizY) 2>+ >k RREEH% 3[H
S5 (50 ug/head) BN ZEH L, P3 & cell
fision #1772, ELISA %I C titer & specificity D
BELEBOAIZ ) —=2 7L, BRENICE /70—
FNRPAEAMIE 2R,

6. FRETRO YL

S 74 vk~ 70y -7 (97°C 40
53), BRIV 35— PALE (iR 305 %217
9.

RT.U. NORMAL HORSE SERUM 25% T 7
Oy ¥y ETD (EE204). —X¥E (PABYifk
E72357 7 AW RPR ) 200, ER—HRIG
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E¥ 3, “XRY#ERIEE LT RT.U. BIOTINYLAT-
ED UNIVERSAL ANTI-RABBIT/Mouse IgG % F
vy, EIRIZT 303X €%, VECTASTAINR.T.U.
Elitt ABC REAGENT %} 2812 T 30 53 KJti%,
EANT 74y YN AT A DABEBEK (=F
VA) ZHOTHEBEES, A FY— AT hFP
TR, KEE, Bk, ERL, #HAT 3.

w R

HAF 1: HRONRERIEDENRENERE

BH 10,3043, 1,2,4,8, 12, 16, 20, 24 B OEIE
BT o7z, RBREEE D S EE & #JEE endosome D —
A —T»H% EEAL IZ—8L, ZDHB—BL 2 WLEFEL
wmmL7% BGHEI1). Lysosome D v—H—Th 5
LAMP-1 i3 R 2 16 CTLC3 L L b IcH k%
FoTwi: BH?2). ZO®LCIDY 7 ) VIZEAD
L, LAMP-1 2B & h7- Ak b BREEDS N, THE
o s iz, BEEERD S b HEASS endosome & B
b b —EEEE N THIIARAL, 0% 24K
il THILBLE (B3I I ko (BE
3).
38 2: RPFERIZDOWT

l. RPF EHIIMC X 2 BE5E{EERR

ESLL 7Y 2> B> b RPF EHOEREIC BT
5IEE R R T & 72, BEEBALA 48 KEEILARE RPF
INOREEWE OISR IIE L Il L 7258, R
T 72 FEER & D R R IR T 7., RPF EHEE

i e
l sndosome

FA1

I X BHEEEEDZEIIFRD ShizhroTz (K 3).
2. YaviE+ b RPFEEMAGINCE T 3
MR A~ DOZE

Colony assay IZ¥\>T, control i3/ 24 KFEIAN
WHIREATERBICEOEES T2 :Dicao
=—HEIE T 3. —/5T, RPFGINIOMKIZ 24 EF
fEn 5 48 FFf Dl d MfaNEE R I e (|
4), SEREIZ BT H RPF FRIIHIAE PN ¢ a0
WHAHIENGYE (EF) 3Ero7: (BH4).

3. MRENFETIC B 2 MFEASEE A\ OFE

HHHE P9~ pcDNA-Rpf X 7 & —3# A #%, Western
blot & Rz & H RPF B HOMBIPNFIEL T
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a5 ge-asodh)

RPF [#% | . 9
BEH6 RStk 2 MIlAEEOBRE (24 Kiik)

R1 HEL HW /MED PAB Hifk - RPF HiiAB 4R

HiE B n PABHifk  RPF fifk
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SHHBULRE 10 10 (100%) 0 (0%)
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%, MBI kN2 ERIZ autophagy BEICEIER S

5 RER G
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FEE RPF EHD R TR 7L LTHELL T 7 &
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J 3 REDOANREEEICES LT 3 EEE S H
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e fBeER*

YA R~y ZOREPHEREEHE T 2BEER LS DI T RGEERES N7 /AR
¥ v T, 7/ A2BUCh > THREMICERFERET 27:0, FHREBRFORRICEIHEFD
HE, LOLEBS—FT, FOBRICE I VIS F—Y ARBOLWTERIHFEIN T ELENLR
MELERFLEENGE. 2 I THERL I, BREFZMREETFOR 7 V=07 %7/ ATRE
S FEHEEF L~V TIT D Vb transcriptome scan % 3 A 7z,

BELDY Va4 F—v A BE ENEZFOK[E X Miattmias» o, ©—XkicL Vi~ o
77—V LT, i L7z RNA 2D\ T oligo DNA microarray (CodeLink, Amersham Bios-
ciences) ZFV, MBI A THNIA F— A THRFIML T 3BEFEZRE L. house
keeping gene T#% % GAPDH & Y FEHLDOFHWEEFH REARE Sz, 2OFT2HEHCHVRE
AR LUIEZR T, ZNFI0I TH-7-. ZNFI01 X Kruppel associated box (KRAB)Z /L T, &
EFEEONEICEES 3 2 LAl T3, HapMap project i2 & % & ZNFI01 B THAB L U%
ORBIZIZHHW S tagSNP 23 3@ H 2, SEIFZZNSD SNPIZDWT, 163 ZOXHRE & 225 4D
YN aA4 F—v 2 EE DNA 2V, EF-SBMEE{To, LALWLThO SNP b9 af K —
VADRE LHEL TEWwihoTs, _

FEIRERZHECTFERAZ V-2 72 B LT IR B TEERL TW5 50
BEEIRT 2 2 L CIEMEG TR T 2 2 E SRS 5, BETHRIEL ZOREDEZEZRINLL
TWHERKBWIERTHL EEZONS.

The Role of ZNF101 Gene Polymorphisms in Sarcoidosis

Etsuro Yamaguchi

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

The genome scans recently conducted to clarify genetic components that determine the development
of sarcoidosis and its clinical features may offer a great hope to find entirely novel genes, since it is a whole
genome-wide screening. However, the results may include genes whose expression in sarcoidosis has not
been verified. In view of this drawback, we first performed a transcriptome scan which seeks for disease
susceptibility genes at the gene expression level, but not at the genome level.

We purified alveolar macrophages obtained by bronchoalveolar lavage using a bead method from
a few patients with sarcoidosis and control subjects. The extracted total RNA was pooled for patients
or controls, and subjected to hybridaization to an oligonucleotide array (CodeLink®, Amersham
Biosciences). Genes whose expression was stronger in sarcoidosis than in controls were selected.
Among them, 12 genes whose expression ratio was higher than that for GAPDH, a house keeping gene
ordinarily used as a reference gene, were found. The 2nd highest expression ratio was noted for the
ZNFI101 gene. ZNFI101 is supposed to be a transcription factor associted with the repression of gene
expression by its Kruppel associated box (KRAB). According to information provided by the HapMap
project, there are three tagSNPs in and around ZNF101. We conducted a case-control study for those
SNPs in 163 controls and 225 patients with sarcoidosis. Results showed that none of the SNPs was
associated with sarcoidosis.

Our method may be useful for conducting a screening of disease susceptibility genes in that it can
diminish the number of target genes by selecting ones strongly expressed by effecter cells, and in that it
can easily lead to mechanistic explanation of the significance of variations in gene functions.
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w R

SEOBELRFRBRESY AT LATRYAVIA F—
> ARt & iERdR R B B 5, 2O VA
ARy b OFEHREF LHE S NEBEFICBEL T,
a4 N—v X EXFEOFERE % g U 726528,
2 2z HEETIE L83 EFEL 2. LiL, 2o
IZ 1% house keeping gene T & % glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) & i1, D
HER 6T Tholz, 22 TERLYEHELOE WIE
EFEERT 2L RERo, 2OPTHoL b5
WHRIL 2R U ISERFIE, FEFEERE L 72 leukocyte-
derived arginine aminopeptidase (LRAP) TH o7z, K
CEWREBILER L2 DiE ZNFI01 Th o7z,

ZNFI0l O THAHBAL Tw s —HELH
(SNP)IZ, # 30{@ 3 %, HapMap project IZ L % & %D
tagSNP X3 D& 83N TWwWBDT, Fhok¥aAd

N—Y AFRFE L OHEERET L., Lel, 2055
1510401926 12 DWW Tk SRR L7 BERARR T,
TROEEFE AA OREESHETH Y, FOEBEER
B LBt S5iiowudFho SNP B v
a4 F—v R EOMBRED s kol (R, &
2). 200 SNP TH s h 37 a sy 4 7OHEEMEIT
EIIRTEY T, ThodbYraf F—y A EHEE
KRB R Lo LIz b Doz,

% =K

RIEMEBORIEMITIERIC X D H R
DBHB, YLIAAL P =Y RAZBWTE, THE <2
a7y —YRHIETHY, ThoIXKEMiTseE-H
o LTAFLRT K, £/0KEE HARERBT 5
ZEDSERONRE AN THKL, SEIZZDI S
BRESTHY, B5o5h 5 mRNA &b —EELFER

R 1 1512983292 L a4 F—v X & O

Fisher's exact

AIC x2 Df p-value test p value
Dominant model  -1.9583 0.0419 1 0.8378 1
Recessive model -0.8717 -0.8717 1 0.2898 0.2999
Codominant
model -2.5946 1.3932 1 0.4983 0.4838

=2 152304130 94 F—v X & OB

Fisher's exact

AIC x2 Df  p-value test p value
Dominant model -1.9916 0.008403 1  0.9278378 1
Recessive model  --1,2922 -0.7123 1 0.3987 0.4263
Codominant
model -3.2007 0.805 1 0.6687 0.7164

#3 1512983292 & 152304130 i X B ANTOF A FEH AL K=Y A L DI

I(Jfgf’gg)e Overall sarcoidosis control (s:;‘lil;re p-value P"p“_’v";:‘:i"“
G-A 0.7587 0.7523 0.7646 0.1497 0.6988 0.676
A-A 0.1477 0.1636 0.1292 1.71 0.191 0.22
G-G 0.0889 0.0841 0.0979 0.4257 0.5141 0.544
A-G 0.0047 0.0000 0.0083 3.5853 0.0583 0.119

— 236 —



TE3fffE~2707 7 —Y®O mRNA #HWwiz, 0O
B TR 2 R L, SRR & H L 7B
DOFBIFEZEH L, GAPDH U EOFBEHELRT
BETF* RERHEL., GAPDH LU TOHELE S
BY2EFOREILTLUDEEENZDDTR
B, Lhrl, SEE7 VA BROFREORIFILE
BLTWZRWOT, I 7F—2OEEESEVEEZ
SNBFEBULEDF DD EFR L2,
ZTORR2EHCHRBREEIRSE o720 13,
ZNFI101 TH -7z, ZINFIOL X 316 D7 3 /B TH
BEN TS, ZDBEEEFIEMD 405D D zinc finger
protein E{m T & 3z, Fefafk 19p12-pl3.l iz 7 5 R
=% LU THNEL TWw3BY, Fh 52 Kruppel
Associated Box (KRAB) EFRIEN2BEHEN XA >3
»H%.KRAB I TIFIg £ OMEERIC & D, BIZTFF
IRD ST 7 repressor & U THEEET 5 Z L HSHBHL €
W3O, YL a4 F— R IXERRER W b U TRE
B EDRKEERBZ LI EBEETH Y, FEHET
HRO@EE e EENU T, @5 »OPREBEDEE
BRBEIND, ZOBER CECTESIFEATH D
CHEZ NS INFIOIEHEFEHOBERI EEH SN
7208, SEIOKRN CRERESHEBIZGHE S ko
7z, UL, tagSNP LSMC D EHD 7 I ./ B ELE
25 SNPSFERINTED, S%70BRE 2k
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TN af F—2 ZADIREBIZE D 5 165 £ R T DHf%E

IR NS HE Sz wEgsc BN B

BRI DR BT BHFFEH> S BTNL2 (butyrophilin-like protein 2) &G FEHEE YL A R—¥
ZDBENI Mo T E T, L LAEWNS, BTINL2 B TFERICHET 2 AXFOMFEERE 13k <, &K
2B % BTNL2 BITFEEDEERTF L L TORENITHTH 5,

2L, B—RFZNZ 4BV A F =Y RDOFRERRDTz, Vv a4 K= AGEFI & B L7z,
REGIE 22 BREEME, 2004 5 6 BRIAJIC v A 2 77 A~ KBS RRER, 6 B A0SO/ Tl
IR YD > SERRERR R HER & 1, MEIBDERE TR ARRL 252 U/, B 40, KRR L 2 DR
B, BAREHCY Va4 R =Y AOFKEES S 5. Kol CT W& CTHERE Y >/ i e Tl ) oo &
K, WOV E AR 2T, [iF ACE27.7TU/L, VY V' F—24 130 ug/ml, 5 _EBEPRHE],
AR El, A#EE LEICEEH R L e, AEE LB VEOERETY, FEMRL DY
Va4 R—3 R LB LT, REFICBWT BTNL2 BIEFERE2 S AV b — 27 L0 A TR
L7z & 25, FBEFEREZ»RD I, FEFITEHRE IV IA PV ABLFELTH Y, BTNL2 &
BFEREBYNIA F =Y AFEOBTHERF LR > TOBAREENDH 5. 5%, BTNL2 #EnFOiE
GFFEENT 2 IEC LT, a4 F—v A0KRMEIAEZEIEL 20,

A study of a risk factor of sarcoidosis

Kazunori Gomi, Ryushi Tazawa, Masahito Ebina, and Toshihro Nukiwa

Department of Respiratory Oncology and Molecular Medicine, Institute of Development,
Aging and Cancer, Tohoku University

Rationale : Recentry a relation between the BTNL2 (butyrophilin-like protein 2) gene polymor-
phism and sarcoidosis was reported in Europe. However, the genetic variant of BTNL2 gene in the
Japanese case had not been investigated. Methods: To Detect of BTNL2 gene polymorphism, a
genomic DNA of a patient was extracted from whole blood, amplified to the 404 bp fragment including
SNP 152076530 in exon 5 of BTINL2 gene by PCR, and sequenced directly. Results : The case is 22-years
old male. A swelling of bilateral hilar lymphadenopathy (BHL) was pointed out by a regular health-
check, and was refered to our hospital. His brinkman index is 40. Interestingly, his paternal uncle and
his cousin, and his maternal aunt have a familial medical history of sarcoidosis. His chest CT revealed
swelling of mediastinal lymph nodes, BHL, and a plenty of small granular lesions in both lungs fields.
Serum ACE was 27.7 IU/L (>2181U/L) and lysozyme was 13.0 mg/ml (>10.2 mg/ml). Physical
examination revealed subcutaneous lymph nodes swelling of his right upper arm, left lower arm, and right
supraclavicular fossa. Biopsy of the right supraclavicular lymph node was done and histologically
diagnosed as sarcoidosis. Further genetic examination revealed that he is homovariant of BTNL2 gene
(SNP 152076530). Conclusion : In this study, we first demonstrated genetic variant of BTNL2 gene in the
Japanese familial sarcoidosis patient. The genetic variant of BTNL2 gene of this case is likely a risk
factor of his familial sarcoidosis. The role of BTNL2 in sarcoidosis in the context of function of genetic
variant of BTNL2 should be investigated in future studies.
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" UE AR S TERIEHE TR
U AMMREICET 5 ETATE B
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2005~2007 4EE U & AR B B4 % SRET L

80 mmHg, kA 80/min, i 37.0°C, EERiEHH, 5B
wEI, FEEML, A#E LS, A BN, LRk
PHEIC 7~8 mm ROFREET 2 filddl, LHEELZ L. i7E
e L. BEECEE, BRI 3. TRIZERD 7.

(B&EFR] ¥ ACE, U V' F—AHD LF, sIL-
RIED FHZZDI: (E 1), WML > b7 VB
H MG > EOERR, MER CT TRl &
VR ) > EIDIERR, WIRfD UM% A/ INRRIREE % 38

1 Jaspiy > b7 Y ERER UK CT

Bz (1), Ga ¥ ¥ F 277 L TEH TR, 5 IR, B,
MR Y B ERREFEO - (2), LER:
TR, ARIA 80/4y, FEARZL L. Lxa—: Ldv
a4 F—vXADRZL., IBRE: SESERLL,
fRynva4f N— 2ADFRZ L.

URERTR] A8#ELE, A LAY, ZrikraE
2 T~8mm RAEY REi 2 AL, FEREENEHT T
AHEE Y AR ET o 7, B oo SEietE

VI ORI > b7 EERUKGE CT, BRER#HLy > o > TRz TR Y > S B, B8 CT TR IR U Y >3

HiD MR, WOV E AR 2580 5.,

X2 Gay>F7 54

ETH, ST, #th, MR Y > i SRR e 2
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Wblzo TEERBOWEFENFEICEES W, 7V
TN AROEKEME 2 EATRFEHOREL T
Wiz, a4 F—y A—T 3 EEEET R L2
Wra iz (= 3).

(ERKl] AT A, WERR X v a4
F—y R LM U7z, BFIfTo7, EPcskT
R 2T o7z, A LK, ERIBOREYD >/ Hiid
25 RIEETHAL, MG > EiER S HiZ7/:
%ot FOKY, 2~37 B 1 BOR—A Tl
BehTh 505, $La4 F—y AEOHEEIRD SN

X3 SEHEATE (A: X100, B: X400)
e EEY vo5E, IR el bl o TEERBEO
HHFESBICELET 3. TV IV ABOSBERREZ &AL
PZFEHBEL T 5,

g2 IME~—F—DOHBE

FaA F—v ADKEERED 3 EERTFOHRE

v (FR2).

B &

(1) Z#
BEa4EHERE [0 ANMER] REFERRDOZ
BB > C, Vv aA F—Y R EZKILT:. EifR
FrR, REFTR L bic, DWMERERR L.

Q) [, 5D 7 - DNA DR

FRY Il 10ml & H QUICKGENE 4 Ifl DNA #ii
F v b (FUIIFILM #) #F8WwT, ¥/ . DNA %24
HU 7.

(3) BTNL2 BEEFHEIOMT

BTNL?2 iBf5F Exon5 WWHEET % L HEAL = & i,
#1404 bp DELTWIH % PCRIC X - THEIEL, &1
VI Ry —7 T AERTRY, BERFEYIEZREL
7z,

R LB

AFEFITIIAFRR & 2 DXREB, BRIV a
A R =Y ADBENH B Z Lo, KEFIOV LA
R — > ZAFFEIW L, BEERERRD D 2 REENDH 5 &
Zz27 (K4,

2005 FEZ KD 7V — T B3 6 JeffRxke 6p21 12
BB L T OTFAE 2 52b ¥ 5 5L1THIEE D> &, SNP T
&Y ZOEBICERET 5 BTNL2 85T D Exon5
WHEET % SNP 3V Va4 F—Y AREDEERT
e AATREM R LT, RERIC BV TRIEE %
B DEW 21To7 & T 5, risk alleles (rs2076530,
G16071A) @ homo variant TH -7z (H 5).

PNIA R—Y AF 7 —LAIWVEOT7TVLF—
FERIGIZ & 5 REFEREL 2 OFREBHEFIZEE 2
SNTW5, FERICOFER L 2 5BEHEBL T
D BN, T AEOARERLESFERTH S &

M ACE, VY V'F—4, sIL-2R HIZER»ICEREICRE -7

H16.7.28| H16.12.15| H17.4.13| H18.7.12

ACE 27.17 18.4 14.4 11.9

Lysozyme 13.0 6.5 4.9 4.9

sIL-2R 2040 891 471 485
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