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ANALYSIS OF MYCOBACTERIUM TUBERCULOSIS-DERIVED SUBSTANCE WHICH
INDUCES INTERLEUKIN-12 PRODUCTION FROM MACROPHAGES

Kazue HIGUCHI*, Nobuyuki HARADA, Takashi UCHIYAMA,
Hiroshi, FUJIWARA, Chisato UEDA, Izuo TSUYUGUCH]I,
Reiko M. NAKAMURA, Kazuo KOBAYASHI and Masakatsu AOKI

Protection of hosts against tuberculosis depends on expression of cellular immunity. To
express cellular immunity, interleukin-12 (IL-12) has been shown to play an important
role. Although Mycobacterium tuberculosis is known to induce IL-12 from macrophages
(M¢s), the mechanism for the induction is still unclear.

To understand the mechanisms of IL-12 induction from Mes by M. tuberculosis, the IL
~12-inducing ability of substances derived from M. tuberculosis was investigated in vitro.
Production of II-12 in culture medium of M¢s was measured by ELISA system using spe-
cific antibodies. Live M. tuberculosis H3TRv induced slightly higher IL-12 production than
live M. tuberculosis H3TRa upon stimulation of human or mouse alveolar macrophages
(hAM¢s or mAMgs). Heat-killed M. tuberculosis failed to induce I1.-12 production of al-
veolar macrophages (AM@ ). The responses of hAM¢s and mAMes to M. tuberculosis
were remarkably different. mAM¢s produced five times larger amount of IL-12, com-
pared with that from hAM¢s. Human peripheral blood mononuclear cells (PBMC) ob-
tained by the density gradient centrifugation were also used for induction of IL—12
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production. Although production levels of IL-12 from PBMC stimulated with M. tubercu-
losis were below the detectable level, addition of interferon-y (IFN-7 ) or neutralizing
antibody against IL.-10 augmented the production of IL-12 from PBMC, suggesting that
IFN-y and IL-10 regulate the production of IL-12 from M¢ positively and negatively,
respectively.

To characterize the physicochemical properties of IL~12-inducing molecules, M. tubercu-
losis H3TRv was disrupted by pressing with 1,000 bar and centrifuged and separated into
cytosol and cell wall fraction. The culture filtrate was also examined on IL~12-inducing
activity. Among the three subjects examined, cytosol was found to induce the highest
production of IL-12 from mAMg¢s 1 day after the stimulation. Addition of IFN-7 to the
cytosol fraction markedly increased the production of IL-12 from mAMé¢s. The molecu-
lar weight of IL-12-inducing substance was shown to be more than 30kDa by fractionat-
ing with molecular filters. Treatment of 30kDa-fraction with IL-12-inducing activity by
proteinase K completely abolished the activity. Furthermore, approximately 90% of IL-12
—inducing activity of 30kDa-fraction was lost by proteinase K treatment even in the pres-
ence of IFN-y . These results indicate that the major component of IL-12-inducing activ-
ity is a protein. The identification of this IL-12-inducing active substance may provide

a new therapeutic tool for tuberculosis.
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FEFHEIC B HREERL, PUREHEORSIE A
BB R R LT &Y, SR TIERM29075 2> 5300
FADFELETIHEEL, 20%I3REE EEICERL
TwnY,

L L, HAETH SHMEEHREOMBIC L5
FRCTS, o HRINICHE S W SRS E
B TOMBGEZEOEMEICLY, HEOBRDIZHLA
RENTWS DY $72, KETIX HIV ERICHED &
BEE L L CREBLRE OB A S NEERHEMELE 2o
TwanY,

— B REE OB IX T 7 T EESERITH S
A, BNEHICHT ARENRT 7 F Vid50L ZAHH
LBXNTVEV, ZOLDHKERIGEKICTST L7
FUrOBRRBICENEEE, BICKEICBW TR, KEA
O % L REFEORD B RHEE L H 7 2 RADH
BDENTWSE YD bPETIE, K7 7FELT,
BCG # EHIBMERE L TE 7225, Z0AE%M L B

BCIEREEZONTWS, L2 LEATO BCG %)
BICE L CBROSBIREINTEN Y, AL
o Fr ORRBIIKERBCEELRRETH S,
BT 27 2 F URORLHAEIE LT, B
DR EREL RN T A I LELOLNT
W59~ EORDHEITREND &) ICRHEHE I,
AARICE Y L7k~ 217 7 —Y (Macrophage : B
TMeEBI)ICAESN, BERT AL LMo 350
FRTFOANTFOF A <—E LTHIEET S IL-12% ELE
LCHA —7 THIfE% Th1fgIcoib a2 1210,
O Th1#fiX IFN-y 2EEL, LYTY F Mo
EHLE N, BEEICHT A RE LR T 5, B,
7Y ADFREME R FVER T, IL-122&5 L7
<Y ADERFBEASED S Z EAHEENTHS D,

2o Thl %A+ 2 MMERIEICB W TLHEDY
£ MH A4V THDIL-128, BEEH L OBEIIOWTE,
BEORKMEERES T M ¢ 2 RIE L 7B IL-12F 4
HHFEEND T EPHEESNRTVE Y,

bivbiug, Thl#ifasbs IL-1225FE % KIS
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fRIZH D end, IL-12BEA % FEST L BB KRS
EHTL, TOBEESTFLNVTHSPIZLT, B
%I FUHABEONEEERRET S L HIgE LTHR
e % Bta L7,

M EHE

1. file~2 27 7—2 (Alveolar macrophage :
UT AM ¢ EBET) D58k

t Mififa~2 127 7 - (human alveolar macro-
phage : BL'F hAM ¢ L B8 3) X, UBFEFTEETF
TR IZ BV TERIRIVIEHR H 9 CHEfRLE S % 17 - 22|
I# (bronchoalveolar lavage fluid: L F BALF
EBET) A5 Tml %ML TR L, Mifadkigids
EE, £4F, E5F, EROVWTRMIOVTITo%,
FEBE I E MM % (IP : interstitial pneumonia), %
SEVERN R AERE (IPF : idiopathic pulmonary fibro-
sis), WFBEIKIE L %1 - 7202 (PIE : pulmonary
infiltration with eosinophilia) B UL a4 F—
VATH ol THL AR RS 13800 H &% 4 CT10
SR L7tk 10% 406 R % &t MEM X 57 1
7 A THIFEE 5X105mlIic# % L7, Lab-Tek
Chamber Slide HT—HihE# L /214, FEMEHOMA
% HBSS A7 4 7 AT 3 mPEH L ThELL,

XU A~ 27 7 - (mouse alveolar
macrophage : LT mAM ¢ L B&$) DORBUIIZ 6 ~
10:8#5> BALB/c i~ 230 % f L7z, BAL #
YEIX3TCIZHRIR L 72 PBS %8/ L CT{T 572, BALF i
7=V L C800M§E 4 CTI55 &L L 724, 10% 454
RIE*&EHFT S MEM TmAMe % 5 X105/ mlicH
BL, b PEFEBRICHEERMERN L2, hAM¢ DRIEIX
CD7l (FJ ¥ A7 x Y ¥ receptor) & HLA-DR
(MHC Class I) 2383 2 k% /0 L Chisd it
FREET o7, mAM@IZT AT 5 — PYta 217577,
IO DM REEIC & ) EBRICHER L hAM ¢ B &
U'mAM ¢ 1£i3iT100% M@ TH 5B Z & R L THA
L7z,

2. b MERWMEMEK (Peripheral blood mono-
nuclear cell : BL'F PBMC & B&$) D438k

PBMC 13488 A OBIR I A & H.E 50 T 453k ] 4%
L, 10%Dt + AB BIM{E % & 4552 H RPMI-1640C
1X108/mi IZFHEE L 72,

3. AM@IZBITA IL-12EAFE

1) #EREE T oRB

M. tuberculosis H37TRv (ATCC : 27294) & H3TRa
(ATCC: 25117) i Middlebrook TH9 #ifkks #:C 3
HERERAIZ 5X108 CFU/mUCH%¥ L, —80°C Tk
PRAF U722 T8 L B AL L 7258 % BV TR L 7=,
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hAM¢ 7213 mAM ¢ 5B RICHEAKBEL 1:100%
BB EICHEBELCIL-LOEAZFEL 1,
H37Rv & H3TRa O L& b IL-12EAEFHEICFEH
L7z AM@%37TC, 5% CO, 4 v FaX—¥—HT
TORSRRE R L2 RICEERERL, 0.224mD 7 1V
¥ —THBERE LT IL-128%E F T—-80CTHRIEL .
IL-12@%iE¥F vy b [ b IL-12 (p40+ p70) ;
BioSource International Camarillo, CA, USA,
<7 X IL-12 (p40 + p70) ; Bio Source Interna-
tional Camarillo, CA, USA] #f#H L T ELISA
T (pd0 + p70) ZRE L7z, AFx v MBIT 2 HRHR
FfEX, <7 AT 2pg/ml, & FTid1lpg/mlTho
720 T, BRASIRNFME SN TV IFN-7 9 5
BRICORR L, BEEERef & REEICBIT 2 &0ME 01T o
7o IFN-7 iZ PharMingen (San Diego, CA,
USA) O®E%fEH Lz, BEEFEOREL IL-120
BB AER AR CRIB L 728 & RREIC T - 720

2) RERBEERAC X 2Rl

BB OB Tk Middlebrook TH9 W A%: H# T
H37Rv % 3 EM¥E#E L, 3,000rpm, 4 CT15% & (s
%, LEZBEELCHBEMLESE T 2 MEM i
ICERIE L, COKO MEM o fiiEid, MEss
BIFEHLA THIR R L SR L L2, MEM §i#1C
PR LB 2 B LI TR L 72, N4 AN
PF— FEROZEXF Y Ery PARKEBLA-IZ TR
(Rannie) ML T, 1,000bar CHEZHR X,
C DWRIREE 2 BT o 721812, 27,000xg T4 C, 30
SHEL LT, cytosol B cell wall B4 258 L
72o Cell wall i3 BRI L 72 cytosol D& & F&
DEIMFE MEM $B#ICHERE L. SO DHBETHE
T2HRBLS cytosol & cell wall # mAM ¢ DB %
WAL T IL-120 A FE 21T 5 72,

3) BFFERTHERAT o 2RSS X 558

DFETOSEIL, cytosol # I RT7HBDOHF 5
B2VWTANE— (IIVbFT7Y—=) FEHLTT00
rpm, 4 CTT20~3055& 0L TITo 7, SFREICEST,
5kDa LL'F, 10kDa LLF, 30kDa BT, 30kDa BAL
D AT, K4 D cytosol 4 X mAM ¢ £
ERIRIML, 1) LEBICHEELTZO LKL 80T
IZRF L, ELISA TIL-12 (p40 + p70) #PEL 72,
—EDOERTIE, w7 X IL-12 (p70) HEF v F
(Genzyme Cambridge, MA, USA) % LT IL-
12 (p70) JHEE L 72o pTODRERRMIE 5pg/miT
Holz,

5 F#&30kDa ML EOSEIZDOWTIZ, hAM@ I3 L
THRB AT, B2 LiE 2 BN L CRiE & [ [L-
122 E L7z T2 Tk pd0 + p70 & pT70 ¥k % Hl5E
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L7zo & FIL-12 (p70) O#iEiE* v + (Endogen,
Inc. Woburn, MA, USA) #fFHL TiTo72, 2D
F v POWERAMER 3pg/mITH o7,

TL-12FE A RIS P W 72 BARB S D &1 & 4 1041/ ml
=R L,

4) HBEMILEE (Proteinase K) W% 1T 7257
F&30kDa M ED5E T ORIE

5004 (® cytosol (4 FE30kDa L EDFHE) 1220
mg/ml ® proteinase K60u# = #M L, water bath
T37C, 1R Lok, HEWEE LTy VigEM
BEARMLCEE 2RSS, COBZRLELL
cytosol T mAM ¢ Z Rl L C IL-12F4 & % #Il E
L, [L-12EEHE SV EHETHLPENICONT
EF L7z,

4. PBMC 2B\ 5 IL-12BEAFE

1) FEHE B L OFEERIPTEERE T ORI

BkiE, Mycobacterium avium-—intracellulare
complex (MAC) FEBHE OWEHEAH O MR L 72 28K
¥ (M. avium : BF MA LB&Y, B LT M. intrace-
lHulare : LT MI & W) &, HZEZ,OHEEL 7226
BHRIC OV CINERE L 71212, PBS T10mg/mi (&
MER) ISR L, 2O ORI R IEE L
% | CTHW/, H3TRv & H3TRa kb FHOLE %

WO BT3B BIT

L CTHW,

FapR R RO O B 10K Z AR (MDR
-TB: RFP, INH, EB, SM, KM, CPM, TH, CS,
PAS ®3) LRFP, INH # &t 5 ML Lo EHICESE
fitteE ), 16MkkIZEREZE (DS-TB: RFP, INH,
EB, SM, KM, CPM, TH, CS, PAS ® 9 F| T
WEENE) Thol,

PBMC 23t U CHEAE T 12100 #g/ml, MAC K iZ50
ug/mlEmL7z, EEICe Y a ¥ EF ¥ b IFN-7y
(1,000U/ml) B UL b IL-105ik (5ug/ml) %
X T in vitro TABRRIREE L, HELELEIL 72,
PBMC 76 0 IL-12EA R L, Wistar Institute @
Dr. Trinchieri 225 fft5- Sz e b IL-120% 88 €/
za—F ik (C11.79¢ C8.6) #MH LT, (p40 +
p70) oEE LTHlE L7z, MERRE X 80pg/ml T
Hotz,

% R

1. $4%H, cell wall, cytosol B L UK HEREE
FiHICE B AM @ DRIBE TL-12RE4

BB LS mAMo O [L-12E A& FEREIX, 3
D) K L EBRORERNZ Fig. 1 1IOR Lz, HER
HHRETIIREBRAMEUT (0) THho/za%, H3ITRvD
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Fig.1

IL-12 production of human and mouse alveolar

macrophages by stimulation with mycobacteria. Al-
veolar macrophages of human (), and mice (E)
were stimulated with mycobacteria for 3 days. The
production of IL.-12 was measured by ELISA.
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HERIZBVTIE30pg/ml, FEH Tid10pg/mi%R L,
H37Ra DA® Tid19pg/ml, JEH Tidl0pg/mi% R L
72

mAM@IZ& 5 IL-12BAFE|IZOWTid, H3TRv
HEHIE H3TRa AW ICH L TL.6E0EFEE R L 71278,
ETEAELICFABOEFETH> 72, hAMe %
H3TRv &£ B CHIBL L 72k IL-12E4 1 6 pg/mi TH
D, H3TRa B DKL 3pg/mi Tdh -7z, MIZLE L
TFEHIZ BV TR RHBRFEL T Th o 72,
RRCRER E LTRSS, EEEEE LB L 203
TiX, hAM¢ BI U mAM¢ D IL-12FEA IZHIER R
EUTFTCTHotz, :

RiZPBMC % BHECRIBL, EIXL 5% LT
D IL-12% M L7z, PBMC IC BT 2 BARIBM O R
¥ Fig. 2 \R ¥

TAND® Donor IZ2WT 1 [ 2fF o L EBROKE
BIERL72bDTHD, MAC HEMTIE IL-125F# 13
BHBFELT TH o 7225, IFN-y (1,000U0/ml) %
WML IL-1200 AR XML, IFN-y &3 IL-
105Uk (5pg/mil) % BEERZEIN L 7205043 IL-12 D RE 4
BIZE52mL 7z,
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Fig. 31X 3 A® Donor i22WT& 4 duplicate TTo
7R % mean £ SEM TE L7z, ¥t IL-105UAFET
I28\WT MDRTB : 106i#, DSTB: 16F#k, MA : 14
Bk, MI: 14E#%T, BEAPBMC 2RI LR T
Hb, BUIRT LIS IL-120EERIZIIARE 2BAE
Bhb, iz, BERZLHFHERICH FF—FTEA
EZ08H Y, MAC DAPEHEERL ) BVIGE LEV
ERHY, —EOBEMITR SN o7z,

R, IL-120EEFEIHFRADRIBE STV S
IFN-y OfER 1 25T 5 72012, H3TRv DR &
REB L PTEBEEKS D cytosol & cell wall & 4
mAM ¢ BFEERITEIN L 24REFIRIB L 72

Fig. 4 12 3 MDERDRES TH 5755, K#ELEEF
D IL-12BEA R, IFN-y Bl 2 57 1 7 2 B R
BHTREAWERFMEUT D0 %78 L7245, H3TRv 4
B2 IFN-y %N 728 T3 80pg/m!, FEHIZ IFN-y
ZINZ 728 Tid3pe/mITH o 72, T DEIZAEE B
(19pg/ml) W4 3%, FEHEM (6pg/ml) B 61E
DFEHERL TS, Tz, cytosol & cell wall &4
IZIFN-y 2N X 78T, cytosol T105pg/mi, cell
wall Tid34pg/ml T, £ 4 OBMMA B (cytosol:

1500
E
S
80
s}
£ 1000 |-
+
[
~
&
=]
.2
3]
=
B 500 -
=
i
=
116
0 0
0 : i
(=) MDRTB DSTB M.avium M.intracellulare H3TRa H37Rv
(100 #g/mi) (100g/mi) (50g/mi) (50 g/mi) (100 g/mi) (100 g/ mml)
Mycobacterial strains
Fig.2 IL-12 production by human peripheral blood mononuclear cells (PBMC)

stimulated with mycobacteria.

PBMCs were prepared from a healthy donor. Cells were (B ) : stimulated
with mycobacteria and IFN-7y (1,000U/m!), (Hl) : with mycobacteria in the
presence of anti-IL-10 antibody (5xg/mil), (¥4): with mycobacteria and
IFN-7 (1,000U/m!) in the presence of anti-IL-10 antibody (5¢g/mi). ([)
: Mycobacteria alone. Negative controls were not stimulated with
mycobacteria in the presence of IFN-y (1,000U/ml), anti-IL-10 antibody
(6#g/mi), IFN-7 (1,000U/m/) and anti-IL-10 antibody (5#g/mi), or none.
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Fig.3 IL-12 production by peripheral blood mononu-
clear cells (PBMC) stimulated with mycobacteria.
PBMC were prepared from three donors. Cells
were stimulated with the indicated mycobacterial
strains. ([4) :Stimulated with MDRTB (n=10
and 100#g/ml), ([J) : with DSTB (n=16 and 100
rg/mi), (@) : with M.avium (n=14 and 50 #g/ml),
() : with M.intracellulare (n=14 and 50¢g/mi).

150

IL-12 production (p40+p70 pg/mil)

control H37Rv Live H37Rv Killed cytosol cell wall

Stimulants

Fig.4 IL-12 production of mouse alveolar macrophages

stimulated with Mycobacterium tuberculosis H3TRv,
cytosol, and cell wall component.
Cells were stimulated with mycobacteria, myco-
bacterial component alone ( B8 ), or component with
IFN-7y (100U/m!)(E]). Negative controls were cul-
tured with IFN- 7 (100U/m!) alone, and medium
alone, respectively.

18pg/mli, cell wall: 9pg/mi) Zx L CTid5.8fF%2 5 512, TOEBRRICEMT S [FN-y BEOEHRE
3.8fEE W IL-12AEFE R L7, RRETHILEFHBE LT, cytosol &10xl/ml @0
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L7 mAM ¢ 553412, IFN-7 %100U/mi» 5 1.56U
/mlE THEATRLTRML,

FERIT2EOBY R LUEBRDRES L LT Fig. 512
AT Cytosol 10x#l/mi OEMFIF TIZ, IL-128E4E
Bi321pg/miTho/ze TOEBRRIZIBEBARL
IFN-y 2 %ML 728 Tld, cytosol BLyhMI#EE D 4 15
P H4.805D IL-12BA % /R L7225, IFN-y O EZE1t
D BHELRBIRO LN oz, LA L, IFN-
Yy IR L IL-12BABOBRICBWT, IFN-7 %
12.5U0/ml RN L7212 IL-120 EEAE B 13 103pg/mi %
AL, TZ%E—2|ZIFN-y ORKEEL1.56U/mib
SEARBEIOU/mICH) T IL-12BARIZER DI
B L7z,

T/, RIBRHICBAL T SEOEBRORESE LT
Fig. 6 12779 & 912, cytosol BLMuISE L 7 B Tl3248F
M, 72K, 120RMOBRERTIL-12BERICAEEIX
Ronzdrorzhs, IFN-y ML THIB L 28T
URB OB ETY — 27 O IL-12BA R I N,

2. WERBTDOENC LD Mo RlE

SEHOSFFEEVTA NI —%2FRHLTHTFEICE
55 B %4757z cytosol &, mAM ¢ ¥EHRIZHK 420 u
UmIBsn L7z, BRIFFFITR S 25, 4F8&30kDa
UT O & AT IL-124 3 ERFE T
Thotz, LHL, FFEkDa Y EOFEIZL B H
MRS CIX IL-120 A 138Tpg/mi%Z AL, ZThiZ
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IFN-7 #10U/m/{ @i L 728 Tk 227pg/mi DE IL
“I2EEFELRLZ, CORRICETE mAMe K%
R L THFE0kDa L EDSE % 5, 10, 15, 20
(#l/ml) TOWML4BEZHREL, BLOBIIHL
TIFN-7 % 2.5, 5.0, 10 (U/ml) &L 7-EBR% 1T
v, 30kDa BLEDSEHI# & IFN-y RI# & OB E %
et L7,

Fig. T3 3 FMOERDORESTH S, IFN-y BHf
BTk, COBEICBWTHHIERREUT THo9s,
30kDa LA b o> 43 W BRI T 5 #1/mi D#REET 32
pg/ml D 1112, 10 #l/ml Tl T2pg/mi ® IL-128E 4
BHY, WL SEOBERKEEIC IL-12EAR b
ML, 20#0/mlTid99pg/mi &R L7z, SHEITH L
TREDED IFN-y 2B L7254, LOBL SEE
ML Y b IL-12BE4 %R L7248, 30kDa B L
DFERENFFE—DETIE, [FN-7 BEOEVIT [L-12
EAERICKBENT, 30kDa L EoSEEOBME &
HICIL-12BEER ORI L 72, AEERTIZ30kDa ML
D5FE201l/ml DEENZ IFN-y 210U/ml 30 L7282,
IFN-7 #2.5U/ml ML 72B 0 2 50 [L-12E4 &
(1689pg/mi) %R L7275, MOBEIZ BV TIZ IL-127
AROHME IFN-y REMME Oko & ) L7281
BOLNLE D7,

Table (&, 80kDa LA & o> 4T T 45 56 1 ifi 4 4 52
(IPF) OBEZ2BEH VAL F—LRA0BE1HD

120

IL-12 production (p40+p70 pg/ml)

medium 1.56  3.125

6.25 12,5 25 50 100

IFN-7 (U/ml)

Fig.5 Dose-kinetic study of IFN-7 on IL-12 production.
Mouse alveolar macrophages were stimulated with
cytosol of Mycobacterium tuberculosis H37Rv in the
presence of various concentrations of IFN-y . Cytosol
of H37Rv (10¢I/mi) was added to all the IFN-y

concentration.
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+IFN-7 (10U/ml)
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Fig.6 Time-kinetics of IL.-12 production from mouse alveolar
macrophages.
Cells were stimulated with cytosol (10#1/ml) or cytosol
(10#/ml) +IFN-7 (10U/ml) for 24 hours (M), 72 hours
(E3), 120 hours (BH), respectively. IL-12 production was
measured by ELISA.

2000
= 1689
&
@ 1600
o
15
[}
+
S 1200 F
2
o
S
5
3 800 f 683676
2 602
[on
N
4 400
159141132
0000 32 '
0 [ |

0 541/ml 10 #¢/mi 15p¢8/ml 20 #1/ml

Stimulation with the fraction over 30kDa and IFN-7y

Fig.7 Synergistic effect of cytosol and IFN-7 on IL-12
production from mouse alveolar macrophages.
IFN-7 was diluted two-hold as 10U/m/ (B ), 5.0U
/mi ([]), 2.50/ml () and 0U/m! (E&). And each
concentration of IFN-7y was added to the respec-
tive cytosol concentration groups. Negative con-
trols included IFN+ alone without.
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Table Induction of IL-12 (p40+p70 and p70 alone) in mouse or human alveolar

macrophages stimulated with mycobacterial cytosol (30kDa)

Source of I1-12 production (pg/mi)
alveolar Experiments Stimulants
macrophages p40+p70 p70
Medium 6.86 <10 0
IFN-y (500U/m1) 1.05x102 0
Donor 1
Cytosol (20u#i/m1) 5.73%104 1.50%x102
Cytosol + IFN-y 2.84X105 2.42x108
Medium 0 0
o b 9 IFN-y (500U/mi) 0 0
aman onor Cytosol (20u1/m) 4.44X10? 0
Cytosol + IFN-y 1.69Xx108 0
Medium 2.98%102 0
IFN-7 (500U/m/) ND ND
Donor 3
Cytosol (20u1/mi) 2.13%x103 0
Cytosol + IFN-y 1.29%10* 7.14%10
Medium 0 0
IFN-7 (10U/mi) 0 0
Exp. 1
Cytosol (10#l/m1) 7.19%10 1.76X10
Cytosol + IFN-y 4.16Xx102 1.38X10
Mouse
Medium 0 0
IFN-7 (10U/mI) 0 0
Exp. 2
Cytosol (10#1/m1) 1.81x10 8.20
Cytosol + IFN-y 2.06X102 1.07x10

Cells (5X105/m[) were stimulated for 24 hours.

539

Donor 1 and 3 were patients of IPF (Idopathic pulmonary fibrosis), and Donor 2 was a pa-
tient of sarcoidosis. Thirty mice were used in each experiment for mAM ¢ .

Mouse experiment : Representative results of 10 experiments.

For one donor : table shows the results of a single experiment.

BALF 25457 hAM ¢ & mAM ¢ % H8 L 7244
RThb, LEFDIL-12iF pd0 + p70B L p70% i
E L7z

Donor 1 B3 IEAT4 v ABIZBWTD IL-
12 (p40) DEA%#MFA L, Donor 2128V TIkHllE
RFMELLT TdHh > 72, 80kDa Bl D4 HE#IE T Donor
14, p40+p70& pT0DEA % 7R L7248, Donor 3 T
3 pAODRFEL LT,

$7:30kDa LA LD 43I IFN-y 20 L TRl L
7zI, Donor 1 & Donor 3 Tid pd0+p703 & U p70
DEEEHER L2, Donor 2 Tl pT0DEAEIZ WS
NOGE S WERFMEL T TH o 72,

mAM ¢ Ti330kDa Pl L5 B BH <D [FN-y

TR LR TD pTODEAEZHR L1, ThE Dk
RIGHEEBEER G FOBFTWEL, hAMo 12K LT
b IL-12BEEZFES 2HERELTNS,

3. IL-12BEAFEE Y E 0t

FHHE D cytosol ICHFIET 5 IL-120E 4 FHuiE g
DFEEERARL 720, 5F8E30kDa Lo HE % EH
HoREEFE TH % proteinase K TREEZFTV, mAM
PERIM L CTIL-12ERZRE L7,

S DERNOAES % Fig. 8 IZRT, RUEO ST
#30kDa EA_b o) 53 T B4k # T3 114pg/miT dH - 72
IL-12 (p40+p70) REAIX proteinase K LIRS Hl
TIIHERFMELLT T, HHEDIZIZI00%HE L L1, F
7z, IFN-y 4T Cid935pg/miTdh - 7= L1284,

_9_
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proteinase K QLERIC & Y {HEHEDI0% UL LA KDNIZ,
£3 =

RREICRTT B AR, MRAMEREORBURS
LTWwWd, 21T, ZOMBMERERICARTRET A
M4 Y THDIL12F, BHEERICIL) Mo b
EAEENLZERTTIZNORTWED D, ZOBT
L TIRR E LTHL 2 TIE RV,

bIvb MRS E RS OMBLE R ICERL T,
Mo oo IL-12EALFEDMENT % hAM ¢ B & [0
mAM ¢ & 372 in vitro §#R THAL 72,

M. tuberculosis H3TRv & H3TRa £WRIBIZ L %
fifa~zu7y—Y 0 IL-12EERIE, v7ATIER b
DX 6 1EE L, F-AEROR L1284 FERH AR
W EERLTWS, TRLDFERIE, BEREIIHTS
BFEO FSEDEVEFEEITRLTWAEA, AM6 12
#f LT IL-128E4 % 2092 FHE ¥ % B Akl H3TRv &
BTHBIEOREMBL TS, T MBMLEIZ L)
BO M KT 2HIMERI B E U7z 2 & bRIES
nas,

Ba R & 4 M S N H 5 ik MAC B B
iz k2 IL-125FEIRHBRAEUT TH o 24, TFN
—y BRML2-EE IL-12 A B3 L, IFN-y &5
L1050k % FECRM L7283 IL- 120 EEARIT S 6
L7z, LA LAERTIX, H3TRv REEIC IFN
—y BFRMLTD IL-120EAIRHBABUT TH o
7275, &3 L d5O Donor DEBRKERL—-ETEH DD

WO BT3B 9T

Tl hotzo ZOBAIZ I bH SRV, BB X
VHEEDEVICE>TPBMC 2 oFESNLY A M
£ DERDY, FABIBLLTVRLO2d LNV,

WFRIZ LA e PBMC (S B AR B T TL-12
FEEFEE T, [FN-y BLUH IL- 10040 FET
BT licky, IL-12%EETE, THZ kX, IL-12
OEENIFN-7 & [L-101c k), TRZRIELADT
BICHBINTVBIEEZREBLTVS,

¥/, %A PBMC Z#H IL-10lAKFLET T
MDRTB (108i#k), DSTB (16H#k), MA (14&#k),
MI (14Bi#k) RIS L 7=k, TL-120BEAEIZERICFR
WhEmERS o, ZhiE, % Donor O
PBMC *# ¥ s MiER 0707 4 — v & SHD
EIZXBbDEELOND, E IL-128AMTIL BER
THbHEEZ LN, PBMC IZEEKUSNOMIEL D &
A, FNH O [L-12FARIMEICEEL RITL T
BUTEEME D H 2728, 43 PBMC 25 HEk % 778 L
THRE RITV 2,

IL-12EAFEIZFRAMEIRE SN TS [FN-
7 19 OERICOVTHER LERTIX, IL-12EERI
H37Rv &£ H L FEH B & U cytosol & cell wall IZ IFN
—y BIALET, FALOEMABORL Y bE WV IL
“12BERR L, T/, IL-12EA &I cytosol £
IFN-7 % &ML 725 AavRbE <, [L-12EEICE
cytosol HOEAAKE CHELTWE I LEZRET 2
WRE ol A, 4H%0O mAM@ I LT IL-12
EAYEMEICHET AHAERSOMmITIE, B

1200

800 -

0 0

I1L-12 production (p40+p70 pg/ml)

control

cytosol (30kDa)

935

Proteinase K
cytosol (30kDa)

stimulants

Fig.8 Abolishment of IL-12 inducing activity of myco-
bacterial cytosol fraction by proteinase K treat-

ment.

Concentration of cytosol was 20 #1/ml. Cells were
stimulated with cytosol only (Hl), and cytosol
plus 10U/mi of IFN- 7y (@l ). Negative controls
included medium or IFN-7 only.
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cytosol IZB N AL T L ZRBT BERE o7,

IFN~-y EOEBRERED /20, cytosol ##M L
72 mAM ¢ BRI LR 72 IFN-7 2L 72
BRTIZ, cytosol HMBIBIIK LT 4 B840 TL-125 4
#ARL72AS, IFN-y OBREEIKIEN 2 [L-128 %
BEORMERBD SN o72, T THEALE IFN-y
W&, Kaufmann & 2% C57BL/6 < 7 2 & B f &
M@ THALTWEEY @ 1/10% 5 1/600f& & EE T
H oS, IL-12BERIIHES OHERIEVETSH 577,
FEBHRIE mAM ¢ OEBRATIERENT 2 IFN-7 &
IR, 1.56~100U/mID#EECHERATEETH 3 =
EERRLI,

T72, RUBEEREICHE L Tid cytosol & IFN-y THli
LGB 24 OB T IL-12BA I ¥ — 2 122 ), 72
WERE, 12085 CldigAd 3 A EAASR E N0 mAM ¢ %
B L7 EBRRICBWTIE, IL-12E4 S % B2 00
$IFN-y ORME & BERIZ, hF cofsg
RONS X ) L@A IR SO ER R ORI BT TR
THbHIERMRLLD, COBHE LTRERLE<
U A strain ® M ¢ ODFEFEDENSE L Sh 5,

Cytosol #43F& T4 B L 72 B Tii5 F&30kDa
DT OBSHIET, mAM @12 & 2 IL-128E4 A% 5[]
FELUT T o788, 5FE30kDa Ll EDSE TIXHE
MORIHEE T D3\ IL-120E 4R L, IFN-y IR
TREELIZINEHB ST, $hbE, mAMe D
IL-12BE A 2 R B0 B & B R, 30kDa bl
E£D cytosol BIiSHCHFET A EhMRBL TV,

72, mAM@ ICERIN L 7230kDa ML L4 HE & %
&4 48 (5, 10, 15, 20#l/ml) BEL, KBIZ IFN
-y % (2.5, 5, 10U/ml) #b0L 7280 IL-128E 443,
30kDa LA L5 EfE & IFN-y #EE & 0 B# % R4
BfERE o7z, 30kDa ML EDS T EMM B TiE, &
L7 EEOMIE & b2 IL-128E4 R L7,
CNIZIREDED [FN-y 2BML 754, WiFnid 5
BEMRIEL & Y BV L1284 2R L7245, 5B 5
—DHANTIE, IFN-y EEORINIE IL-128E4 8 0
I RB S g (BSOS B201]/ml D B2 IFN-y
10U/ml #3in L 7zBE 12 FR Y TL-1208 A2 |2 SR 72 REHN A3 A
bi7z), IL-12FE4 R OIS E OB IR TH -
72s

L72hoT, —EBRELU LD IFN-y BEET 2 B,
IL-12841330kDa Bl EOSEORIAKFET 2 L\ 2 5,
E5IC, IFN-y FHET Tho TOEBBE RS IEFLE
TTRIL-120EAFEIIRT 5250 LA Mo
2o

Table IR L7ZIPF D 2B af F—3 2 14
I2BWT, hAM ¢ #30kDa U L D5 HE THIE L 2554,

541

mAM¢ & D & IL-12 (p40+p70) DEEDR SN,
R TIE, mAM@DEANhAM L V@128
WEEREZIR LD, 30kDa B\ D45 Tid Ko
RERLIZEBIRERKRFEN L TH D,

Donor 1 BLUBIIAF1 7 AXBIZBWTY IL-
12 (p40) EAZHR L, COBERE LTHZIL
IPF %k AM ¢ T, Z0OHEBICABEAIC IL-12 (p40)
EEFFEINTHWBEIENIEL SN, p40+k € ¥
AV —FIL-120EHAEHIEST 2 2 L ME SN TS
D 22)23) | TPF Rl & ORI &% 2 TRBRE VA
RTHDZERDLLS,

Donor 2% Vvad F—Y ZHRD D DT, 254
T AN TIRHERREUT Thor2e TRSDRGE
RE L OBEMIL, 53 5IEAEHER L TR 2
VEHDH B,

30kDa LLED S ETHIBL L 72354, Donor & » T
1%, pd0+p708 & UpTODELEIZENR LN, T/,
I[FN-y IMOZB O BEERR SN, b0k
RIZ Mo D origin 2 IL-120FEICHE LTV 2 &
ERLTYTC, ZO8F® &5 IFTT 52 LARET
H5,

Cytosol DHHEIZDWT, 30kDa Ll LD HE R D 1L
“12FHEH I BA A S RBEE TS 5 proteinase K 2
BEETHY, COKRER, IL-12EEFEERYY
DERDPEHETHALIERHMRBLT VS, 68
M¢ ZEHAL S 2 EEEAR S & LT, MRS 0 ig
HITHEH SNTW /298, B&E Leishmania £ H kD
EHES Mo SEOTBEITRAR 2 ESIL L, L1254
EHFETLIEPHESA TS Y, AECESE
Z2 5N 530kDa L EOFEEEARB L, L1284 %
FETDEDORIETEWE L 2 2NN D 5 .

e P TO—HOFNERE, IFN-y BT IL
~12EEA IR ERFMELT TH o 7248, 30kDa BEns
BAMb2Z L2 &) IL-12BES LR L, Thbb,
B 5 WV IZHERMC & o T IL-128E AR ANE HAL
L, #WTIFN-y THE XN 2 IL-120 A4 R B A3 i5 M
fbSNBZ ERRELTVS,

GRECOWED G TR L 7 3 ) BB %17\,
DNA EFIZHE LT, WA 2 It Em sy
BELTHERATE B HICED -V,

E &

ARRGEIM L 2245458 H3TRv B & 0 H3TRa 4=
BOGEL, EN0 OMFEEECH L TIRET S
F U 7 ALHI FER SRR 42 S A 5 BT AR T- AU S 4 12U e
LIEHE L ETET,
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