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B—X HE

FERIIANBEO=Z50—BNBE LTV LHEIND ETERBIYWETH Y |, M 200

TANEL BT LTS, EDO—FHT, BREELIZAL ORSEIIAEELE L TH
BaFE LRV, ZOFEFRIBIERRITEZORBIZEB T 28 HERO L 2> T
Bo YrULY UV ERNT A MITEEIEREE & BRERE XRITE T, fRE L REMN
BNWEWI RERBERRD D, F-IBH X7z QuantiFERON® TB Gold (QFT)
(interferon-y (IFN-y) U U — 27 > & A) LA T Mycobacterium tuberculosis (Mtb) f
BRI REINE R IFNy 2RET 5 Z & TIHMET 2B T, HFEEISLBE I TN
D3, BIE L B RES 2 KB TE R, ITFEDO|E T IFN-y & it OB EIFGZE DB A
ZLNZEWRRENT VWD, BCG THRE I NIZ~ T A TiL CD8' T-cell BARIEICETE
ENDBH, CDA T-cell I XV FEFERMICELIND IFN-y IIBEOBE LY L EEE
FEELTW5, & FDBEE, BCGER I NZHBICBW T, %< ® BCG #E/ CD4,
CD8"T-cell IX IFN-y ZEA L2V, ZOHEH[ITe LA IFN-y BHEREIZRTT 2 2E
ERTAAF—=D—E LTHELTWAIEERLTVD, 20X D IZBIR Tk
EREORMICE Z 2B L TRONZFR LR, 20 Z &P EEOBEME
IRRREABENR T O AR HEET S L TRERBE LR TV D, REMEEEEE
DOEFERFREITH 2 & T, IR 2 M L PRI EET AW E 2 RETE
HAEEMED D D, Agranoff B % L IERMBMERIE L ZRKBITIHI NS F~v—h—&
LT serum amyloid A, transthyretin Z%FE LT, 2 H 2% B LMD~ —H—Dff
HATRK18%DEWEELEBL LI, £72. QFT 7 » &A1 EJEH @ Cytokine D~ /LF
Ty I AENTIIIRE OB RB LR T L5 L THERETH LD, BOFF N7
BHIZOWTIEIT S EA TRV, 2 THELIZQFT T viA O LBRICEET D
TEEMERERE T B X N BEORREIToTe, MAER KR TET 4 77 Lo vy
N VERIKE) (2D-DIGE) &gk v~ b7 T 7EHESHTE (LC-MS) 12L& v fiE
HrEIZE L. immunoblotting {2 & 0 BEZR L 7=,

FoE —RTESKEICKSEREH

AFFRIIEVLEERERE 4 —OmMBEESOARBE/R TITbh T 5, MEYSE
MICHEZK AT T2 14 L OfFEREE (B4 LS4, Tl 22-75) &
HERIT T 4T 134 (B84 LS4, i 24-6475%) M OBMEIT o7 (8
BREIZOWTCIXIBERLE) D 7 B UWIZIRE L, BYEE. B CAaZ&EE, HIV BBk
DOBEIZOWTIERALE) o
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B FREEIZBWTHE R B OMRBIE L 2 f#ITT 5729 2D-DIGE % V7= LL
TO2EDO AT IV —DOUBSENTET N %2R Lic, BRI O B Clraig gtk
REERE LREFEICBW TR0 Y Mb BEFUR THIE L BRI iR ok En s
WEERDHZET exvivo CORIGDEBENVE L, 88 IZHERFE OB ClIisei it
W BE L EEEORIRMIES BT 5 2 L Tinvivo TOBREWER KBTS L0 &
L7z (Fig 1) . ERREFMCRBOTREEEBE 44, BEE AL OLEY 7% v
TIEEMES RS CRREMICERT A ¥ L R ER L, X LR 7 G ORI
DIRBIE R 1T BT DI 4O EEMEY L I BET 74 =T 4 H T ALV
EL BEE{To 7. BREROY I ONWTFEERE LT BEZEY I
WC—RIt A DEEAEBEXKE) %2 pH 3-10 DEMR AL THBE L 72, €O R. FEE O
FEIRHIC pH4-7 OFEICEND Z L PR SNz, 2 D-DIGEEIZ L » T L
T4 77 LYY AT NA A =Dk Fig. 2AB TR LTs, REBRE LEEEOLR
BITo712367 ARy hinb 36 AR v P <0.05) . FEEEIZBWT MbHIERE T
DEEDLEZIT->72293 ARy b5 20 ARy b (P<0.1) % MS BT OERES
F & LTERHE L (Table 1)

Z Z TIX PDQuest software D t REIZ LD PEDO D v "A 7K o TEMAZ NI E
DARy Ml EIT -T2,

=X HESHICLIARE

2D-DIGEIZ L 0 { oz, EFEZ v /37 HIZOW T4 O PAEE 972912 IMP ver
7.0.1 12 X BHEFHRAT ATV, FEE (P<0.1) (IR (P<0.05) L2 K5ICHE
BOIAAT, TZZTHRLNTERBRICAEEZEDHHAR Yy MIOWT IR v 7 7L
FIZBNWTI T T VBEDORNEDOEZEEH 4 ARy bEEIVH L, #W T, ingel
digestion % 1TV LC-MS FE#TIZfik L7-, Mascot Search Z W\ T_XFF R~w 27 4 U H
— VT4 TRENEITVD A DARy NI EERELE (F—F_X—R|C
% Swiss Plot iV 72) , [BIE L2 Z /37 EOFMIE Table2 (258 Lz, RIKHERT
1412 3 28 - 7= Spot HT6102 1. retinol binding protein (RBP-4), HT2406 i fetuin A,
HT5401 I vitamin D binding protein (VDBP) & [E]€ &7z, F 72, Mtb HFUERRKIZ & 0 88
SN L7z T3107, T4203, T4208 D AR M E2TC clusterin (CLU) & FE &Nz, ZDEE
T4208 {Z DWW TIENTT — & X— Rzt b EST Z W7z,
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#¥m¥E Immunoblotting |Z &k ZHERBR U ELISA IZ & 5 EREH

LC-MSIZX WV RIE L& 232 E 22T immunoblotting |2 L AR E 1T o 70, 1&
B R LA L OB CRIE X7z HT6102, HT2406, HT5401 (2 DWW T £
Z¥ imunoblottiong #1T -~ 7= (Fig. 4A) ., TNEN NV FOBEZRELLE A
RBP-4 DB ERICRBIT AEEIL (64283 +3861) THVY ., BEEHOD

(445894+16590) LYV L HEEBICIKME TH -7z, fetuin A DREEIIHEZBERT

(42710+7580) Th V. EEEHD (343617+58923) LV L HABIIEKETH -2 &
VDBP OB EIIEZBREICB O TEFEHIV DML TWD K OICRATAS, S
WIER-TEY, BARENDD LTS X ool (BEE 3325142572, FMEERE
38971+110001) (Fig. 4B) .

FME O CREEENT CLU ARy "BABEREET LI LD, ZKRITD
immunoblotting % anti-CLU-q, anti-CLU-B {2 DWW CTITW MM L7Z AR v 23 CLU-0 T
D L xR LR (Fig.40) .

©5, VT, RBP-4 & fetuin A |25V T i3 immunoblotting D& R4 S AMEREN D D &
HEH S 72 O THE$E A 380 UC ELISA 12 X AT 238 = 72 o 1=, RBP-4 |35k BBH
PEFFEICHASNTHERIZEA LTz (FZE%E © median = 23.6 pg/ml; range = 8.5-
63.8 &% % : median = 44.6; range = 28.8-63.1) (P =0.003), fetuin A |IA T T 4
DUV UNIEL  FEBE LRFEOBICERRENRONE ol (Rl BE
median = 58.4; range = 42.1-81.5, &% : median = 52.0 mg/ml; range = 38.9-77.4)

EEE RABE

EBMEEBRENIED T 0T 4 I 7 ABHNC X D3 I~ — 0 — 8RR R BT,
I E Lo, B RVMRET, IRRORBRIS CTHRYVIRLAFTE
BEFGHY " A~ — I —ERBTHEDICEDLOTCI—XFTTATHD, A4
20 CHEAT DO TENZ B\ 72 2D-DIGE Tlt, £OFE F TIXMFEF D 10% BREDZ 17
Z LT TE RN, TP OEES VX7 BORE, FERIISUEERE
OB MIED X R 7 EREFICIINEATH -7, 2ifi%E Mb BEFURRR L 7=V
VB L OGERE Y O RS I OVEEE BB ORI Y T
VDB AT TIREMERERICEET 24— 7 v FERIT D Z LTV BEHD A A
T = — Y R BRI LT, fiRE LEREANCBWTHRRENR O
7= % 7 L LT RBP4, fetuin A, VDBP Z[RIE LT, ZD3DDF LRI EX~7
07y —YOEMEEII U D LT A0EEREOREICEET 5, MEBELRICBT
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% RBP-4 DAL ELISA IZ X o ThHER SN, BHEFICRIT HHMHELE TR
HEN7Z CLUIRT R b— R JEERA, RIEEREES, B CREmRBIZBITSF
EMEDO I VT T UAICBDIMRENA Ty X LTH#REET A2 EBAmLNTE

V. E72TGF-B & NFxB DY 7 U ZIZBW THfIERERER T & UTH#IEL T
WA ZERELMNIRo TS, MBENEEREOREICB O CIIMEERENEER
BERBSTNS, BE, MHICHT 3 RERET~s 07 7 —VEOAMIIC L Y
TN TWANEZEITEFENO/NNEICBWTEAET A Z ENAEETH S, Thl #
faid~ 27 v 77—V ~DOHRERERRL CD4OL, IFN-y D3N X W i k&5 &z L,
BN TEEERIEEHTZ LN TE S, CLU X Z OB OIMHIZEIVTV 5 "R
BEW, BT A MoA v - TFEIA HEETII IL-10 X° TGF-B 23 ifltE~ 7 v 7
7 — UOMEINE T MIROEAT H2MBIEE T & LTALN TV DA, maFEE T
HEVFERINTNRWI &35 CLU 2B L TW 5 OB R D, B
£, REMIRE TP SDS-PAGE 4TV, A ' F 2_— bk L7z MifFH TD CLU OEAE
DR DOE E LR T TH D,

AT TH O N IIRBMREERE MEO NA F~— I —FEICONWT, F U7
EOBLF T TR, FORBEA D= XLFALNC L, SHiEE EEMICEIET
AVENRH D, BIEIX ELISAEIC L B A VAR EEREIToTCOANR BB 71
PEEIIVELTHED (ERIFICBWTERICEE T AHOFEORENEE TH
Do Ele . EBRICIN OO~ —H —0FIRFRENE 5 5y KD RFREZAT 5 LER
b5, BAEE TIZR N A AR 550 FININEEATH D, BROEITICBITDZ
R BRERBOEERITCHE N2 A A~ —h —ORBIIEZEOFRELEMET S LT
HETHY, FHROMENRIGERLT 7 FUHARICE>THEHATH D,
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Table 1

Comparison between non-stimulated and stimulated conditions

P <0.02 0.02<P<0.05 0.05<P<0.10

il-Mtb anti 0
TB Patients Nf : antigens 5 ,
Nil-Mitogen 3 5 g
Nil-Mtb anti 0 ) ;
Healthy Controls -0 anhigens 3
Nil-Mitogen 2 23 ;

Comparison between healthy control subjects and active TB patients
Healthy Controls -TB Patients 18 12 24

Table 2

Comparison between non-stimulated and stimulated conditions

. . Mascot h
Stimulant Number g]S)I(’QNo. Swiss-Plot Protein name S cs:zo SCACY Da pl  Pvalue 4/
Mitogen 1 T3601 C1S_HUMAN Complement-C1S 169 76684 4.86 0.0917 .
2 T3403 KNG1_HUMAN Kininogen-1 139 71957 6.34 0.0156 +
3 T3105 ZA2G HUMAN Zinc-a-2-glycoprotein 45 33872 5.57 0.0866 -
4 T4512 A1BG HUMAN ¢-1B-glycoprotein 76 54273 5.58 0.0061 .
Mib antigens 5 T4203 CLUS_HUMAN Clusterin 47 52495 5.89 0.0640° +
6 T3107 CLUS_HUMAN Clusterin 50 52495 5.89 0.0687° +
7 T4208 EST Clusterin B 52495 5.89 0.0732° +
Comparison between healthy control subjects and active TB patients
. . Mascot h
Number ?S)}?No. o Swiss-Plot Protein name S Cz::o seare Da pl Pvalue +-°
8 HT5401 VIDB_HUMAN Vitamin D binding protein 98 52964 5.40 0.0331 +
9 HT2406 FETUA HUMAN «-2-HS-glycoprotein 75 39325 5.43 0.0097 -
10 HT2303 CO4A_HUMAN  Complement C4A 86 192771 6.66 0.0419 +
11 HT6102 RET4 HUMAN  Retinol binding protein 4 72 23010 5.76 0.0064 -
12 HT1012 APOC3_HUMAN Apolipoprotein C-II1 105 10852 5.23 0.0271 .
13 HT5303 APOA4 HUMAN Apolipoprotein A-IV 190 45399 5.28 <0.001 -
14 HTi1016 APOC2 HUMAN Apolipoprotein C-II 61 11284 4.72 0.0024 -

2 average density of the spot is higher (+) or lower (-) in the stimulated condition than in the non-stimulated condition.
b average density of the spot is higher (+) or lower (-) in active TB patients than in healthy controls.

¢ average density of three spots T4203, T3107 and T4208 (= all clusterin) was significantly higher in the Mtb-antigen-
stimulated condition than in the non-stimulated condition (P = 0.0014).

¢PDQ SSP No. = PDQ software special spot number
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Figure 1 Schematic representation of protein expression
profiles to be compared. Comparison between the
presence and absence of stimuli: different spot patterns
after stimulation with Mth antigens in TB patients.
Comparison between healthy controls and TB patients:
spot patterns presumably reflect plasma proteomics
between active TB patients and healthy controls.

A

Comparison between the presence
and absence of stimuli from TB patients

B

20—

Figure 3 Representative 2D-DIGE gel image obtained
from Cy2-labeled pooled samples of TB patients and
and healthy controls. Differentially expressed proteins
that have been successfully identified by LCMS are
represented on the gel using PDQuest software.
Proteins are labeled with number and outlined in Table
2,

Comparison between healthy control
subjects and active TB patients

Figure 2 2D-DIGE-based protein expression analysis. Pseudo-colored images were generated using the
“Multi-Channel Viewer” function of PDQuest software. A: Analysis based on difference in stimulation. Red
color indicates increased proteins in supernatants from active TB patients stimulated with Mrb antigens.
Spots (a): T3107, T4203 and T4208 corresponding to Table 2. B: Analysis based on difference in disease.
Red color indicates increased proteins in supernatants from active TB patients and healthy control subjects
without stimulation. Spot (b): HT5401, Spot (c): HT2406, Spot (d): HT5303, Spot (e): HT5303

corresponding to Table 2.
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Figure 4 Samples used in proteomic analysis after removing 14 major proteins
were analyzed by western blotting and protein levels of RBP4, fetuin-A and
VDBP were compared. (A) representative immunoblot of the samples from
healthy control subjects (Control-1) versus TB patients (TB patient-1). (B) Band
densities were quantified in TB patients (n = 4) and healthy control (n = 4). (C)
two-dimensional-immunoblot of pooled samples against clusterin-o¢ and
clusterin-f3.
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bR olDT, WXDEIIHEEINT VD, 7272, FHEE)OAFERT
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