T 7 AWAEEROT Va4 F—o AR BRERE L
HHIR A BRI B Y 2 Mt

HlBd» AWHE E BT AR & B
SR PSR K | M EmEP BN R
BAKR—ER EH ONEE ThA &E

(B8] 77 2B REEENCHIg/MER LREE=F EOFERE L 5 55, —EO AN TIRHEE
SEOMEPNC  REEERR L TB Y, IhANREICER L GRIEPEEEYT 5 2 & T, £5EREF
EERI LV IA F—YADERIZH D 5B EEbRTW5, AHFETHE, Yvad F—yAE5&
R T 7 7 A ENICRBERN R ENTEET 50 8 5 2, FHCZ OMIIEPRREAET] Ml
ABE) WEHL THRE L.

[ & RV 4 R — o ZIREEER R 355k, B X UG RIBE & &R EEER 2 & D 4HEE
k128 % B CHBsRET Uz, M@ ARE X HEK293T gk % 72 invasion assay 1%, #E{nF
ST trigger factor {5 F% direct sequencing 3%, transcarboxylase 12S JfnF % PCR ¥%, IMiEALIZ
whole-cell ELISA 3, FIRFE & LTV RS 1 2BEEIGET O ELISA Ik TEhEUTHE L
fz. k7, HIFEABE L BEhE S 2 5L E mee B & B WHEMERRT 7 7 AWEH PAmce Z[FEL,
Z DEETF T ETT o 72,

(5] WIS ABERE T 2HEIE S 163 SBERT 851k (52%) T, #DHEEREIERFICE VT
sE o T, BIEFEE (trigger factor 3 X U transcarboxylase 12S #fAF), MFEE, VKF A2
FEENZ L D 7 7 REOEERI Type 1, Type 2 O 2 BRI T & /2, MIFERARERZE T 2E/HEIZT AT
Type | IWAMES N, Type 2 ICHEX N ERIZ T X CHIFUBARE R AL Tw>7z, PAmce DEET
NI, 72 JBEREDNRY —2h s 5 TN —FIHET 5 2 LR Th o o, MR AR DR
WERRIZIZ TR TERD 7 &/ BEENED 51, PAmce X7 7 2 E B W THIREA K WEDE
HOVDEDTHSZ LoERILIZ,

(BZ] YL aA F—y AFEHSERCERSRFEERD o 1T, FBECEHMRARERLLT 7
ABENCS U CGREESERE 2 B I T E WS BEEERO AN L DEETH S L& 2 Shl AU
ZECRHIEARERE T 27 7 2EDY A 7, BIUOHIBEA BT 32 LEEAPHL MR ST,
BEERERE: v A OMENE R~ 7 v 7 7 — YV NOMIERESE &38R o TRRBAD
BEEEING Z Lnd, SHBETREN, OIBEEORENED s d L,
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Characterization of Propionibacterium acnes isolates from sarcoid and
non-sarcoid tissues with special reference to their
capacity of intracellular invasion

Asuka Furukawa!, Keisuke Uchidal, Ikuo Ishige?, Yuki Ishige!, Yoshimi Suzuki?,
Takashige Suzuki, Intetsu Kobayashi®, Tamiko Takemura?, Shinichiro Shimizu®,
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
3Chemotherapy Division, Mitsubishi Kagaku Bio- Clinical Laboratory
* Department of Pathology, Japanese Red Cross Medical Center
S Department of Pathology, Funabashi Municipal Medical Center
8 Division of Molecular Pathology, Research Institute of Tuberculosis, Japan Anti- Tuberculosis Association

[Backgrounds) Propionibacterium acnes, a possible causative agent of sarcoidosis, has been isolated
from lungs and lymph nodes of patients with and without sarcoidosis. A series of our study suggests
that P. acnes can infect to host cells and persist intracellularly and that sarcoidosis may be triggered by
reactivation and proliferation of the intracellular P. acnes. 1In this study, we examined genotypic and
phenotypic characters of isolates from tissues including sarcoid lymph nodes, with special reference to
their capacity of intracellular invasion.

[Materials and Methods] Thirty-five isolates of P. acnes from sarcoid patients and 128 isolates from
non-sarcoid people were used in this study. Invasiveness of each isolate into epithelial cells was
determined by invasion assay with cultured HEK293T cells. Genotypes (trigger factor gene and trans-
carboxylase 12S gene), serotype, and phenotype of lipoteichoic acid were examined by direct sequencing
(trigger factor) or PCR (12S), whole-cell ELISA, and conventional ELISA, respectively. We searched
for the hypothetical protein that is homologous to mammalian cell entry (Mce) protein of Mycobacter-
ium tuberculosis. The protein we found in the P. acnes genome database was named PAmce, and the
DNA sequence of each isolate was determined by direct sequencing.

[Results] Invasiveness was found in 85 (52%) of 163 isolates and the frequency did not differ
between isolates from sarcoid and non-sarcoid tissues. According to the genotypes, serotype and
phenotype examined, isolates were divided into two major types (either type 1 or type 2), but the
frequency of each type did not differ between isolates from sarcoid and non-sarcoid tissues. ~All isolates
with invasiveness were of type 1, while all isolates of type 2 were non-invasive. According to the number
of PAmce amino acid changes, isolates were classified to 5 groups. All isolates without invasiveness
possessed more than single amino acid change of the PAmce protein.

[Discussion] We could not find any characters specific to isolates from sarcoidosis. Our results
suggest that host factors inducing hypersensitivity to this indigenous bacterium are more important in the
etiology of sarcoidosis than agent factors. Close association between lack of invasiveness and frequency
of amino acid changes suggests that PAmce is one of the P. acnes proteins essential for invading into host
cells.

1

HRERERIRY: ARS8
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lEC&IC

¥ a4 R —3 & sarcoidosis (BUTYHE) 1, fifi, U
voSHS, 2R, IR, Ol SRR L EEER R
EIE D 2 W F RS ES R S b &5 TR
HEMEER T, FORERRBRIEAHETH S, HEDR
FIZBL T, EREZHDD 2EENPREFTORAS
HOFEWE I BB INTHES NS Thl DR
HAERIGICERT 25 LI Eidbdro TWw 505,
ZOFERYE DT L TIIEE > TWR,

YEOBEHNRFERYWHELLTT 7 2 ®
(Propionibacterium acnes) BEZ 5N T\»5H, 77 %
B AARAERE DIREI Y > Eir o DS
TeME— DAY T, TR D S BENOLEILT
HEEEE XN A ZEBHISNTWS, £z, 77 FED
trigger factor (tig) FEH K 2 BIOHERFICB LT
AR I S RS R HEAIRETH D Y, &K
EAHEET V2NV b EEBIITT RZETRE
4 2720 CERNITAZEEESFES NS Z L HBH
EXNTVED, 2517, ERRPCRICED T 7 4HE
DNA DSHERED Y > i 6 LRI SN, In
situ hybridization ¥212 & 0 7 27 2B DNA DIRZAH
WA LIS P I NI 2 Ik DY, HERERRIC
FAET 37 7 2 EHSHNFE ORI ERIICEES L
TV B HREEDTRIE SN T 5,

HEEEERETH 5 7 7 2 WL, EEEENICH
JasE AL T3S, ITHEE b~ A DRI
S EEREER S N, MR L T 2 E]EE
HENRIBE N T 59,

IHNETET 7 AEPHBENICEAT S L)
L3R, AWFRETIET 7 A H R RN
2E /7 a—Fr itk (PABHUE) & 7o st
BT, WAL voRfio~ a7 7 — YR LI
NI B DOBEGRZBE L T\ (Figure 1), £7z, —
B YHE B SRR B EARER O EME (AS49
A, 293T §IK) (CRRT 2 2 LR E TV S
(Figure 2,3). 2D &h 5, 77 AEISHIERICKR
REETHEELTED, A SPOBREERIC X DK
MIEEALT 58, BOREREE T AELICE W TR
MAEREEE &I L, WEFEEERT 5D LE
TIN5,

KWZECIL, EERSISEIT7 7 AEICRERE
B2 F T SEAET 2 E D b, HICXDT 7

7 2 FESEEO YL 34 K — v AR LR AR B 3 2 BRE

Figure 1 YERAEY o VHi
(PAB Hifk % Fv 7o & gefa)

Figure 2 VHEEE MR % B & ¥ 7z AS49 #ill
(PAB #ifk 2 F\ o S e )

Figure 3 VEBEHEEE S BYL S ¥72 A549 ffe
(BRI EE T IMEHER)
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2006 FFE U & AR BT % JHERTsE

A EOMMIPEERES FFURARE) 12D TR
AT D L HIYE Uiz, WIERELES & UEEP
W8 e & OB & & AR > 5 OBt E
ENTT 7 AEDPBROMIRAR LTI L LD
i, MRMRAREZE T 5 EROREeEEZ TS, Ml
B, BLUOEHPEICL DR L WD, &7z,
MR ABE ZHE T 2 RFOME b RAALT: W5 1D,

o #

KBFEC T2 7 7 3 A HEE 163 #E% Table 112
Y. VIEREES BRI, SCRRIRRERIFEIC
BOTHEREYD V8L D SBES W - BRE %
WMRMEHEELVESTHW L O TH S (35
). U ooNHiSEIRIIEES, B - RBEEEDIE
AR ) > il L UE - KIBFTE Y > X8k D 5
HEL 7z (28R, Bk & OBZRG 43 B 1% video-assisted
thoracoscopic surgery (VATS) JE{TEEZE O (25 ),
B L URIEERR R CWIR (37T4R) &0, RS EEkE
EAGGEL COIR (I5KR) &0, BESRERITER A
B (280 LD ERTHSEEL 7. BISLER SRR
(1740 BRNIAYERELTIE L D oIz b
DT, MEHIERY > —EKREEOH IO £ =
ZFL% BCL O/MREE L DESTHEWZ DD TH
5.

BAYBEMRIZ GAM 7' 4 3 > (GAM, Nissui Co.,
Tokyo) 12T 37°C 3 HREERGEFE L, BEREELL
TEMR L 7o itk 2 BRI L 7z,

W9 1 OEFLEB & ORF5E U &R T I
X, 7/ =N uurViEBLIULY -
VBRI TRBLL 72 DNA & vz,

Table 1 AHFFEICHER L - Bikk

iends: F8 > W
PHERTZSERY o Ei Sy B 35 £k
FEVIEY L S 43 B 22 kR
FEV AT 5 BiERR 25 tk
B N B RE 57 BERR 37 kK
B AR BIERR 15 #k
TEH ARG ST BIERR 12 Bk

FEVIE T SL RSy BERE 17 #k

Bk

e 7 7 A ESHER OB ARE L B 7258,
MyER, BIUERBEE L2540

1. #ERRIRARE
10% FBS sl Dulbecco’s modified Eagle’s medium
(DMEM, Gibco, Gaithersburg, MD, USA) 2Tt MN&
AR 293T MifE 2RI H IC 2 TR <, 2H, [F—i&
JE W FHEE U 7o BB O B RIRIE R 2 M iz,
CO, { ¥ F aR—% —{2TC 37°C 2 BRI X & 72,
PBS T 3 [EEEEE, =) > (400U/ml)+X b7
M4 ¥ (1 mg/ml) @IIDMEM i %2, CO, A
Y F aN—F —T 3TC IHRIG 2 ¥, Hlst O
2R U7z, U PBS TULEE, MEARENZERI
040E s, MitrHRS SENOME 2R s ¥
7z. F DB GAM EREEMIZ T 37°C 4 HRIBRGES
#L, FELIao=—¥THZE L (Figure 4),

2. EEFHE

1) tig#&EfsFal

KNEOEEIR & L TRERRE 2R LTw 5
AEEMESE W g BHIZ D W TR, ©EOEE PN
ZiTolz, KWMRECREI N T 7 2 EEHERK
(ATCC6919) O tig B{=TFHEIS (1,590 bps) B E: i 7
T4~ —%RETL, ZOMLED TS A <—TPCR %
fTo7:. PCREMIIH/HL, S1Lv 7 ey —ox>
A (3100 Genetic Analyzer: Applied Bioosystems, Fos-
ter City, California) 2fT-72, ¥— 7 2V AR IEEE
EHOET 272012, MAT4DO07 74 v —2EHL
7o, MEEE NIz E TN OS] % DNASIS. Ver2
EHWTORTEDLE g BETFEIIEREZIEL,
7S BRESNCERR L 72, KRiZ, GenomeNet CLUS-

293TH#RAT A [ L A
v RIS s icammon
IRAEE)  ERSEAENR

S
37°C 2IFRR l

o

AR ARE(H)HE GAMZL—h

TR

Figure 4 Method of Invasion assay
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TALW Server (Kyoto Center) ZF]H L TEHEHET
U FERERERED tig 7 2/ BB & ORI R HER
L, ZEOBEEIC LD SHEL.

2) 12S#EETE

TS5 7 7 2 H transcarboxylase 12S gene
(12S BEF) W29 AR, BRUZHIET 52D
D74 ~—%#&it L, PCREYVHERTE A%
12SB{EFA & L7z, PCREVORERIE 1.5% 7 A
00— A7)V %k LT BRIKENT TiTo 7z,

3. miER

1) PumsEOrFE

& IZ 7 ¥ Fi27 7 28 ATCCL1827 (MyEAY 1
H) Bk L UPATCCI1828 (BRI I BY) #Raz L
B, 11827 fiE®s L UM 11828 [MyE % 5
Uiz, FEEREMEHE 2T 2720, v ¥ o8I
H 11827 M3EIE 7 7 28 ATCCLI828 ¥R ¢, 7T 11828
ME 1k ATCCURT#R T # N ZE NHE BN 2fT-> T
oL,

2) whole-cell ELISA ¥

PAB3 HUfE (77 AW R REMICGEE#T 6T/ 71
F—VHER) EER(ER Y — M2 T 37°C 2 R E
b BT, GAM 74 3 v t—M7 oy F> 7
BITo e, AR HREE U 7- B 2 i 2. 37°C 2 K5
RIGSY, BN 20480 512725 L D IFHR L7z
FNFENOHMERINZ, & 512 37C2HEERIGEE
T, ZRPURIZ A F ORI V¥ Igs 2EHHL,
NAFY IV —VPEBAIN T INTED UV RRIGSE
490 nm DL % HITE U T2, BEfs USRI EEHE
METTAEOE 23 EEZ, ZOENEEEZRL
7ZiED AMEN L UTCHELL, BROMEECE
GAM 74 2>, HUIEDAEICIE PBS 2 w7z,

4. );R& A JEEEY

1) EROFRE - FiRO/FR

BOBRORH R EM L Ny 7 7 —CEEL, BE
BRI T 30 RES FA XL b DORFEAL
7o Hifklz < 2127 7 2 HE ATCC919 (U R A 2
218 BkB & N ATCCLI828 (U R A 2 8 2 Hl)
PR LB ) Ky 4 I 1,2 T 2 R R RR
42, 7 o — PR, PABL B & U PAB2 Hifk

70 A ESHERD YL A § — AR LR AREC B 2R

EEALT:.

2) ELISA &

F—BE I L ER R EMERE 7 v — i T
37°C 90 43 [ERE{L 21T - 7214, PABL 8 X UF PAB2 Hifk
BENFNINZ, 37°C 12T 90D RIGS ¥ 7z, Kk
et F UER e A lgs BERAL, LA F v
S — PR NV N T EY R RIREE,490 nm D
W 2 HEIE L., PotERHE L, miE2S L7z
SRVRSA B E L7z,

%2 11 : AR AREAFRE  HIBIGTOIRR

R TG & N T % mammalian  cell  entry
(mce) BE™ WZEHL, T27AEDEY /b T—5
R—= 2B THRMERER 2170 72 & 25, FHEMED
B> hipothetical protein 7 3 /Bl (310 7 8/
%) #5852 LR TE, ZOEHY PAmce & B
\F, BOBERROBELE TN 21T - 72, PAmee DOELF
L b 75 4 < —%§&%&T L, PCR &), PCR EY)
PREBERIC S IA—TCF A VI b v —2 VA
PTotz, BRI, T R—REDHEIZ I DT S
VBB L bR S RO L D HHELTz,

R

Wge1: 7 7 A BB OMIRRAR LEETHE,
MEH, BLURBPEIC L5 A7

1. HEREIRARE

BOBERERC 31T 2 R ABEDORTR Z Table 212
Y. MR ARERE T 2 ERITE 163 S BER T 85k
(52%) T, *OEBEEFZSEHRFCBVLTERRPo

Table 2 &43HERKEA BT B HIBMEAREEEOHEE

SYBERRE K B BAREG® BABEC)
FEFLEIUL R 35 14 40%) 21 (60%)
FEED L E 22 14 (64%) 8 (36%)
FEVIER 25  18(72%)  7(28%
B A NEE 37 23(62%) 14 (38%)
ER N 15 6 (40% 9 (60%)
BE ANBE 12 4(33% 8 (67%
JEVERISR 17 6 (35%) 11 (65%)
aF 163  85(52%)  78(48%)
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2006 FEE U 5 AEIE BB S 5 FIEDSE

7z,

2. EBILFSE

tig BT, 2@EDY—7 2V AFHICL D
lysine-rich fHIEk & FEEN 2 AEFFE D 7 3/ BBACTIA
HCTISEOT S/ BBRET 5BETFLE (D)
23 163 R 48k (29%) IHEHId e, KRBENIRIE
HEEIEF (15 bps) DIFEER £ 2BE TR A2 DR
HT4& U Twiz (Figure 5, 6).

REEREISN OB T & /BEENT, BERM
(WA TS5HEE (Wa—Well) LEZETHI LD
Wb o, KREH (DA Tk 48RP 45 ke R
b7z E o B—D7 3 /B (EE) EFERLE
(Da #),

12S :BRFHIZ PCR EYIDHER T & - M %2 BET
B v L (Figure 7), A BIpStigi#ifz T WE & BRI
tig BT D Bl X 5ee—E0k L7z, HIETRE Lk

P. acnes trigger factor O1E1E & #EE
FHEENKBISOTI/BOMEETRT,

NERIRR AL YRS — LS &Rl

151
BHRFEER A : PPlaseBERFHICEYEBRZED
FYR-#BEEETD
CHRIEFR A BRETA—ILT 1 TIZHBNT
AL DBEEEETD

2344

4

>ysine-rich%ﬁﬁ:*%ﬁﬁ@?i/&ﬁiﬂ (mEERLY)

416
461

529 -

Figure 5 7 2 2H trigger factor D & #EAE

LB
TE

(128 BT ATI(1—6,9—11)
128 EimFA BAL(7,8)
Figure 7 PCR BN & A 128 B FEOHE

1338k O1%) TH Y, HENSTEZWHENLE SN
72, FIEARBETH-FERE LTS 74— s
J BIBEFEIIOLEENE 2 &7z,
3. miER

MER 8/ FLETLE VAN TWw A EE
BEEIUG 21T o 7208, FERRAGBEE G 2D & 9 FkHY
2 B 5 146 kR 84k (58%) THIEERBET Ho
7z, FD7z%, PABIFURLPUMEDY > N A v 5k
& w7z whole-cell ELISA #2177 & 2 B REE
X YIMBERNHEETE S Z L2490 (Figure 8),
SRR UMEN 25T 2 Z L HRETH - 7z,
4. 1)R& A JEEE
VRS A aBET 7 AW ) R A 2 ERICRRERY
7 PABI 38 & U PAB2 Jiiff 2 {# U 72 ELISA 3%12 T
HELIEZ S, T PABL 3 L <13 PAB2 IZKIG
952 &5 (Figure 9), ThZFNne ) RF A a
B 1A, VRS A B 2B EHETE T,

A Trigger factorB BB EFITH T REEEEFHEE

1497 1590

........................................

14}83

St —1—438 AAGACGACGCACCAAG 1452

1483 AAGACGACCACCAAG 1497
FokohRRR AR K

223l
1 1438 1452
el
| EaEm
I N =
1 1438 145 1545
R&R

B Bz FHRIZ &k Dlysine-rich$Ei R LB 73 /B SR

g
461

529

KADGKATEEPK AEEK APAKKTTTKKISAKKS AG AK ATTKKVVD AKSDDKPAAKKP APKKKTAAKDDKSK

15@E7I/BMN—RERYRE

KADGKATEEPK AEEK AP AKKTTTKKVVD AKSDDKPAAKKPAPKKKTAAKDDKSK
61 486

REH

Figure 6

514
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490nm Abs.

7 7 ABESEERO YL 3 4 R — v RAEBERENE S IRABECEE 3 5 Es

R T e Hu11827 VARZ A fg 1 B
i 3111828
3.000 ° © . I
3000 —
2,500 —\.\\
2.000 -\'
1.560 " 2000 B—
1.000 2
<<
; c @)
500 C:
0.000 - : - - : ¢ 1000 O
O R Q@Q & & ‘@a‘v“
AR
0
o s i) "
LR I —e— (11827 PAB1 PAB2
—e—${11828
3.000
2.500 \\ 112 Fi
\\ UiRE A fg2A
4 2.000
£ e
£ 1.500
s \ 3000
% 1000 \\
0.500 \’\‘\.
0.000 * -
IO ﬁ\@ ﬁ?'“ & .\‘\3’% ‘“f"@ ,(«.\“’Q & 4 2000
' L T AT ) a
FMmFEHR é
Figure 8 whole-cell ELISA 3  WRGHE S
< 1000
0

PAB1 PAB2
Figure 9 ) K% 4 2D PABI/PAB2 A xdt 5 Kt

Table 3 7 27 3 EHEEk ig BT 73 /BERECLZAOERE

(TUBBRUERME) * TFEIEE 207 BRI O E R
WH fEHERRE FIFR 2R A 1590bps DHD
Wa BRI ROTIEBEN—ET L0
Wb 1 BT BERPEL TSRO
We BT 3 4FOTUEBBREETIHO

or T‘lglr\)

Wwd SEBT 5 13 4RO T U BREBRER THLO

D7 lysine-rich §EIIZ 15 7 /BROD K 42(486-500)% £ L THHHD
Da HWENT R 8 S FIOT I BB HRE HEOLO
@1
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2006 £EE OV % A B B 2 PR

Table 4 7 7 AW EEEE tig 5T

ZEFFEI IS (%)

WAl DR

SRR3R % Wa Wo We wd We 3 Da Db #
SR/ 3E 35 8240 5(14) 702 206 0 22(65) 1262 13 13(35)
FEHEY 22 10043 6(26) 209) 0) 00) 18(78) 42 o) 422y
SEYERS 25 12(48)>1 5(20) M) e 0(0) 21(84) 4018 00 4(16Y
TRH AR 37 8(22)+ 15(41)° 5(14) 13) 0(0) 29(78) 8(22) 0(0) 8(228
[ PN 15 4Q7)} 427) 0 0(0) 2(13) 10(67) 5(33) 0(0) 5(33)
PN 12 o0y 4(33) 1® 0 0(0) 5(42)0te 6(50) 1(® 7(58)+"¢
e RERTSIIR 17 (O 3(18) 6(35) 16 0(0) 10(59) 6(35) 16) 7(41)
i 163 42(26) 42(26) 24(18) 5(3) 2 115(71) 45(28) 3(2) 48029

% HRE  a:p=0.0069,

TSR 11 : MR AREZRE T BB T OIRER

PAmce DB TIX, 73V BERED/NY —
YOS TN—T T HIENARETHoN
(Table 5),

AFIRBARE L OBTERHERE Lo 25, T3V BE
BHTFAE LT DX 4 163 8 58k (35.6%) T, D
55 554k (94.8%) IFBARE RIS T WIERAKT
Holz, FY 3Pk (52%) IMRAKRT, 3RE D 143%
Hiz 178 VBEBRERD:, Zhixtl, FERAL
D S5 HRICITET 5 SEFTOB#E F BT 3
JBEWBEEL, IDT), ThoD7 S/ BE
BEONBEHOZREES W EE L T L, BARERES

Table 5 PAmce D7 3 /EEZEZ L 55048

b: p=0.029 , ¢: p=0.0035 , d: p=0.0089 , e: p=0.030 , f: p=0.0084 , g: p=0.0017 , h: p=0.0321,
i p=0.0013 , j: p=0.0007 , k: p=0.0378 , I: p=0.0228

TV B AREESE 2 517z (Table 6),

L7235 T PAmee ICEELD T § VBBEENDH B &
7 7 AWIEHICEA LRV Z £ 5, PAmee 1
77 AREBWTHREEACKLEDERTHS Z L
AR L 7z (Table 7).

ZA
i}

7 7 O MBAR A RE 1T 2 163 R 85 Bk (52%)
WD shiz, BAROEIG R b &> 7z DIEFEY
FEG I EERR 72%, &b Tz D3RS AIBE Bk T
bote, —HOSMERECEEEZERD L, &5
MR & VR AR SRR IR B R ER 2 o
7o,

SEIDY A 7 ORR, tigBfaFEIE WH/D
l, 12S B TFEIE A #I/B A, MEENT 1R/ A, &

IR~ TR PREX
a : 2L 105 Table 7 PAmce 25 & HIf3R ARE
b IEROTUERER 3 TUBER _AEBA FEA
LBE ‘ 2 =
: BEFTOTBRE 5
c @fﬁ \/%—*ﬁ 7L 105 84 21
d . SEATO T BB 47 ) 58 3 55
e . 2T BT OTI BB 3 X PR p<0.0001
Table 6 PAmce D7 % ./ HEEENE
I N—
b . T1431
d R174P, V

84N, GOsR,
T143A, V1454, S140N, A160T, HIG4R, 1184T, N223S, R224S, A226T, H227N, S231R,

, A242T,H246T, S247R, S248R

G106D,V125L, D133G, L140M,
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Table 8 E{ET & FIREOHBERR

Typel Type2

BinFH
tiglBfs T Wi D
128 BT AFl BAY
iRl | N
KEWE
VRFAER 1E 2
FFEABE() ¥ 79% 0% *:p<0.0001

Table 9 &45FEEFRERIZ 3517 % Type | k& Type 2 tRODHE

SyBiERR SR BREk  Typel Type2
PEREE 8 35 22(63% 13 (3T%)
FEYEY L VH 22 17(T%)  5(23%)

JEVERT 25  21(84%) 4 (16%)
B ANEE 37 29 (78%) 8 (22%)
B AR 15 9 (60% 6 (40%)
ANl 12 5 (42% 7 (58%)
FEVERTSAR 17 10 (59%) 7 (41%)
HEF 163 113 (69%) 50 (31%)
—_— p<0.0001
100
[ |
80— 8
60*_-m
m(+)
40 50 (O0(=)
20 —
0
0
Typel Type2

Figure 10 #EREARE L Type L, Type2 & DFHEE

FURTFA BRI 1B 28 E 22 2 FICHE
TBIENTER, TSR L7 R TOIEE
KBWOEEBILTEY, 77 FEDHERE Type 1,
Type2 D 2FE1Z 5348 T & Jz (Table8), £ 163k H
Type 1 1% 69%, Type 2 & 31% Th - 725, &5 hthEs
¥ HERASERS BRI 1 Type 1, Type 2 DOARICEE
REIIFED SN »oTz (Table9), I DFFHIZE W
T, Type 1 Tl 79% (ZHUFARAREDS RO o 7212 b D>
b 5T, Type2 X 1RO ooz (p<

7 7 AESERO YV 3 A K — v ARBREYE AR ARE R 5 SRS

0.0001) (Figure 10).

E bNDLFITIRT 7 AENERCER/FICELLT
B, ZOWTHRIZEVTS 2205 1 7 OEL[FEE
ERAELTERLTW, KECHER Y, 2K
HZEEL TWAIRBRICBWTLBAREZE T A7
7 AERBEAELTB Y, FEREGRCEBRELEL Twi
WEHETH > T, % DNTEEEEL, S Ml
AT 7 X E O EEER R B3 2 ATRE S HEHI T
=/

F iz, AW TH 2 CFE L7 PAmee 137 7 X
OHIFRAREZHET 2 HHEBEHTHo 7. PAmee
W73 S BERD VRO b IERAED BRI
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Ty — VRSN, HH L7 RNA 12 DWW oligo DNA microarray (CodeLink, Amersham Bios-
ciences) ZF, WL HEET 2T LI A R —Y A TEBAEB L T 2EETFEBRE L7, houwse
keeping gene TH % GAPDH X O OBV ERETHY RERH SN, 2OFT2HEHICHVE
AR UIEETE, ZNFI01 T#h -7z, ZNFI01 1% Kruppel associated box (KRAB)®/1L T, &
EREEONENCES T 2 LIS LT3, HapMap project IZ & % & ZNF101 BEFAB L V%
DFENZIZ WS tagSNP 28 3l 5. SEIZZFNSD SNPIZDWT, 163 Z{OXHHRE & 225 4D
YL a4 K—3 R EH DNA ZHV, EFBIFEEIT o7z, L LWwIho SNP ¥ vaf F—
Y ADFFECHHEL Tidwiro Tz,

AEBEERZIEECFEA 2 ) —= v 7T 2 HEE U R B W TBAEIRL Tnhd D
BEINT 2 2 L CREMEGEFRAERT 2 2 L8RS A, B TR L 2 OXEOER TR LP
TOLHEIZBWIEHATHL EEZOND,

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
ZNF101 gene. ZNFI10I 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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2 R 2 HEETFIE 1863 EFE LTz, L, £OH
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ZNFIOLFA D CHRAEHHEL T 2 —HEELH
(SNP)iZ, #7301 & 2. HapMap project IZ & % & Z D
tagSNP {320 8N TWHwADT, T Y aAg

ZNFI0l SHEFS RO Va4 F—Y ARERS T 2 EH

F— AFE & OB EBET L7z, LinL, £ D55
1510401926 12 DWW I SEIMRET U 7c BANEM T,
TARCEETFE AA OREESETHY, ZOERIT
BE LS Lo, 51O wTho SNP 9L
a4 R—v R EOHBERAED shkhrotz G211, &
2). 250 SNP Tl s h a7 a s A 7OHEEEIR
ERIZFETET, FNOHTINVIS F—YR LHE
BAEEZ L LIz b Dk o,

Z =

REMEBOREMTERIC LD b 2R ERHFH
BhHb, Va4 R—y 2BV TE, THlkE<
n7y—YRHETHY, Th o EEE AR
far LTAFLRTL, SR HEERMT 2
T EDSONR L SN THI, SEIIEZD S B
BNESTHY, B5N 2% mRNA Eb —EE IHER

F21 1512983292 a4 F—¥ A & DOHE

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 ¥ a4 F—y X EOFERE

Fisher's exact

AIC %2 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

23 rsl2983292 L 12304130 1K E ANT O I A T eI A F— R L OB

}(Ifgpzlf’gg)e Overall sarcoidosis ~control f(;‘l‘;re p-value Perp"_‘v“;f: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 (.0583 0.119
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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 BTINL2 (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 BTNL2 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 (>21.81U/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 BTNI 2 in sarcoidosis in the context of function of genetic
variant of BTNL2 should be investigated in future studies.
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(3) BTNL2 EEFLELOMT
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TR & B2

AJEFI TR & 2 DRFE, B v 2
A R = ZADBENDH 2 2 Lps, KEFOV IV a4
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EZz7- (X4,

2005 TR D 7V — T D35 6 Geta i 6p21 12
BEHLE ST DTRAE & 5 ¥ B SETH%e 0> & , SNP f#4T
2 &0 ZOFEBRICEET 2 BTNL2 E{EF @ Exon5
WHEAET 5 SNP 239 L a A R — Y AFEDET HT
27 B AR R ERE LTz, RESNC B W CRIEEF%
B OB 2 fTo7z & & 5, risk  alleles (12076530,
G16071A) @ homo variant TH -7z (K 3).

FNIA F—YRF 7 —2AIWVEOT7 VLF —E
FIERITT & 5 REFER DS £ DR TE &8 2
HENT 5, BERIGOFRN & 5 BGHSEICEEL T
MDD HS, T 7 AEONKMERRNERTH % &

SIL-2R fE I3 iz IE B EIC R 5 72

H16.7.28 | H16.12.15| H17.4.13| H18.7.12
ACE 27.7 18. 4 14.4 11.9
Lysozyme 13.0 6.5 4.9 4.9
sIL-2R 2040 891 477 485
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receptor?) activation
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Thl O HIERERER S D 7 DI T MR EALIRENE L, Y vad F—Y AREEEL 3,
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IERISHEET 5 2 EdBRb Ry, Yraf F—
Y ADBEEF & LTk HLA #1s5, TNF-apromotor
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HB03d 539,

F F23T4E, Se5Ro & 512 BTNL2 3&f5F D Exons 12
TFAETESNPRY LA F—Y ADEFERTFTH S
AREM S HRE Sz, T @ BINL2 53F1E, #EEFH
B BT & 2 DDE T 1 7 ) YRR (IgV)
R XA ety n s vEEEs (1gC) R XA v
T an LHEHlan, 72 SNPOFEIZLD
IgV K XA >k IgC K X A VETYIE & 417z spliced
form 1272 Z R FHE T WS, & 512 2006 4F,
2007 ££121%, <@ BINL2 ST kPRI & %

Thl HEFEICE W 38 1 2 FEBIRIEG F I B U 7o S
8 L, ERRIZ Thl fRSE ZIHEIENCHIEIL Tv 5
DT THBDIEBREEI N, TnHDI &
BTNL2 T2 SNP 3H % Z L2 X Y, iy
T & B REEEEESE Z 5 72, BTNL2 4-FIC
& % Thl MfOFIEINBERET 2D, v va A F—
VAREWEC T L E S REMEZFRRT 5 (B16). L
MHLED S, BTNL2 BT SNP 2B L TR O
2137 <, AFRIZ BT B BTNL2 EfnT SNP DIREE
K& U TOBRENIATH 5. 548, BINL2 LT
SNP OFEFABEE T 2 LT, vad F—v
A DRI % B8 L 72w,
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