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BEE IR LD LT AHIBERISEDIZEIE. Robert Koch iZ L AHEBEORRUKXSHIZES 110 &
EDOBEE LVWRELRZ RITE0, BRNBRZEL T2 BHEOREMEREEE IR, HR
M BRI E D R ATERMR I A T O RMBIR AP E W, BRI K&, By
HED MR K2 L D BRITHDER 2R LTV =55 BIEZ OB EH#E L, FiZ HIV/AIDS
AhHE. SRS REOHER. EHARREMOBME,. RO THEEOTEN X PEERE L, IbH
BRBAE Y U TP ERRBRE L ko TW\W5, Fil - BEERGWENKR Y LT, HRARE#E (WHO)
X 1993 12 TREEFEEES) 2RE L. HATHEERE 199 £I2 TEKBEAEREE) 25
F Lo ZDLSRIRNFDFTRMMETICHBIT 2 HFKEES & U % OBIE 2 R ii kOB,
FHREAOBFRE. FRUIF U OBBPIHETH Y. FHIRIEKOAEBH EICOWTOMFR
To70

EREOZHNIL. BEREKPICHBEZIIAT 2 I EPBELR (REEDE) Thh. BREEHRELE
HiMLEIZ L D BEZRET 2. RWISEBCLVIBEERH T L ICX D2EiiREE T
%o BIZREROD 2V SICIIRESRETH h. BEI/EERICENE (KM8EM) 2EL.
HEDUISEIE L. ZORKR. BHERICEREZRLTVD, k. ERCREHEERETERL

(HEEADHE DRV B EIEE B E IR BE 2RO S E I TH D  BERRBEhEPCRE i3
BEEBAERE I OV GRS H e e D DD0H 25 BE - BHRMFCEEDLSS b, BiEEtE &
FHIINT22HEE LTI ERETALEE ARV,

FHBEORBIIEARBIIV vy I RROIEEELSRICEA. LEPoTBRICEEINEL, —8B
REINZEBICI>TORBINEN ViR 2232328 ThHd. ZOBKEICES T 2EER
BOMBBRAE I - VE2ED L TIEERETH %, I NVBERRTREZCEhiRaliic s
I8H, PRI KMEZRH>EMEIRTH L. FIZ PN —RIZ25FD I 2B I F VIS
L 7= cord factor (trehalose 6,6’-dimycolate, TDM) (X, ZDHBMITIZ ., A 2RREEEEEEICD
WTHIEDPEDENTNE P , ZOL S ICBUKIEORWIFER ML, — Bl DEE T 5KBES
NOBLERY, RBERGEHFETINEYECERRHYE L UUIBIRAENEERS TH B D5
ZD LS REEPERCHTBERMED RIEPREDERIIFSLTNWELEZ b5, FEHELHIEZ
@ cord factor I3 BHifk (gG K 1eM) D3R5 E 1= TR TR BECHRENICHER L. #
EEEOALRS THEEBEREIDERICLE LTS 22 RWE L. cod fator ZHFR & U =
ELISA ¥KIZ X bk 2RI L. #i%k COMBEEOMEZN2EE L LT TcH2 ¥ o Cod
factor ZHH & 9% ELISA SRR TRPSETCOVBREOERRBICFLET 2 L. S SIBKEDSERL<
4207 —MIEMELELERETHI PO HERRKICBWTOEBAIGETH 5, £7=. B
FEHBREMFIIBWTHN 70-715%DBEEE R L, BEFEIETIE 204U TTH 2L 2ERT



2L HMEEOBN AL UTEBCAERTHZ LBDNIHREEE Y .

AMETIE. TNOSHEARBIEERSICEREZ LT, ZORRHNRIEHNLS TH S cord factor IZHfF
HiAEREREY (VR RVER) CTHERL. ZOMBEEBIT Uk, & SICHBRTIERRIET IR
BifE B S T D cond factor FAD T T 2 =¥ M—7 DT 21T, X hERETREM OBV
ERNOAELEIEOREE BN U TELZ DRE 2172 o,



A Ff
%1% ELISA %2 & 31 cord factor FADKRH

MRB L THE

yEEL | BHESEIEEH 2 W I A—IVBATF VAT INVEAFT UIZBR L. 1 7a7Lb—F (R
1) 2F L >&! Falcon 3915, Becton Dickinson and Co., USA) D% well iZ 0.63-40 pg/50 pl X, &
T ovemight B L C HRGBI ¥ RHURLZ I — b Lizo 70w ¥ VI 0.05% Tween-20 258 U VB
LEEWE (PBS-T) 300 pl ZHNZ T 1R ERE Lz b, BENCX DIBERERE L. & well &
PBS-T CHIRUZIFE 50 pl 2% 1 BREAKIGE 8=, PBST C3EMEELEDSL, ZRFAE LT
peroxidase L b (YW X, UPF) IgG (gM) itk 500 fEFHFIK 50 ulwell ZH0Z 1 REIRIGS ¥
2o E5IZ. PBST T 3@25’&%% LCEBE Y L Tophenylenediamine 1 mg/ml YA (0.1 M citrate, 0.2 M
NaHPO,, 0.04% H,0,) 50 pl/well %102 T 10 ARG S B CREE. 6 NHCI 50 pl TRISZEFILS €,
vA4 70 7L — M) —F—CHE 492630 nm OENLEERETH I L Lo THhEEEER LE

HRBIUER

Z ELISA ¥iC & D #54% B E IS FIZ 4 3 53 cord factor TiAMBHIE R DPHIL TE =,

#Z, Hicord factor FUADHMEBERE L U UEKEFMEOEL G, MEHTUEE 160 {5, cord factor
B 2.5 pg/well THRALHREIZ RIFRERPE SNz, /2. cord factor BA D I 2 — VRS HENERE D
Z0E I I-NVEBAFNVERFTNVETR & UTHWESED ARRICTAEPRIE CEZ 2. &6
QIR FRICHBIT BHT cord factor FUADEE D ZXFifK% anti-mouse, anti-rabbit IgG (gM) IZEE
ZTLICEoCABRICHETER IS, UBOERRICHIT S assay & LTERA L,

ELISA OZIZ BN THKIEDTRW cord factor ZHUR & UTHWS Z &I, #ERDKEMLS VN0 EE
AWETHRVARRIGE BIRDRTH %0

&

ERERIBYD LT 2 EBTBHOERRBIRERS & UCEENICZENS I o )VRRSEREIRE
cord factor ZHiEL & L= ELISA ¥1Z & %4 cord factor TR DHARZRIE T 2R e ML Lo A ELISA
ZlL. RELOY N I7BERBVWEFIBRRARGEIZERD, L LBkt BWEIREZ VL %
CEDRETH %o



B2z 2B DY cod factor FUADIERI L ZDME

¥ 18 Rhodococcus ruber HZE cord factor O HEEERY

MRBLUAE

Mycobacterium 2458 Nocardia, Rhodococcus EDIEZFAREICIIHEGRERS &L LTEENIZIO—
VEBHEET D, BRICL W ZORBZEESOMELRR>TNS *P  ZI TR ruber R-1 ¥k%
## U, Folch DA ¥ ICHU T, MEARER IR OER L= EIKIZ chloroform/methanol (2:1, by vol.)
BARERINZ CRERIFE L., KEKEMZ T2 BABIZLY cude lipid 21877, I5ICHBEI O
< 57 4— (ILC) ZRAVWCEREERBERTEEHEDEND S cord factor, GM, MM % HEEER L
7z BAEEREE!IU 7= cord factor, GM, MM XV 7 b A A LB E ST FABMS) HRZu< b 757
4= RRRARZ POA M) —HIZIOHTLED o

HRBLUEE

R. ruber R-1 %705 BEHER L TR 5N % cod factor id. ofiliZ Co 21X Ci OAILEHEH LRRH
ECsDE/ T2 BFNL TS Cu-CaDATFEPSRSID-NEREZAT . Loy R ruber R-
1 2T ARRICHE—RERE LT glucose ° mannose FZ N5 Z &ICL D, cord factor BIHD
O—)VEE S A $EIEE glucose monomycolate (GM) Fz ¥ mannose monomycolate MM) bELEI N 7,
NG I - )VEEAERER. SEEICHARRBRREN 1223 THH. U RIHT 2 BIEEME
HEL . WMOFNBEFRI LIPS, EBEMRL LTRETH o=,

B2~ RIIBIT B cord factor HiADIER

MRB XL UHE

R. ruber R-1 ¥k & D BAEEREEI U= cord factor 228D 3.2%& 725 X 51T Freund’s incomplete adjuvant
(Difco Laboratories, Mich., USA) &ZEE® PBS 7 TIZ 0.2% Tween-80 (Wako Pure Chemical Industries,
Ltd., Osaka) ZSTcHEHERIKICIEES S, 7 70VEEX MR EYF A YP—T waterin-oil-in-water
(wio/w) IEIVEFRL ' [ ICR R YR (688K, ) ITEEARS L.

HRBIUER

Cord factor ZHEHEDE (0 ug/lt) BE5LEHEE 1ERE 300 pg/lt) &5 LEHEIIBIT 5
cord factor FUADEL B DIHESR ELISA (K CHIEHE Uk, 1 BIRERE TIAFAMI LR Lirrof
. 57 HERCHEDERE T2 Z LI L b, 4-6 BEHEIZH cod factor HUfAfliA LF L= Fig. Do
Z D& D IZBUKE DB T cord factor 2 wio/w I BIVDIE T RIHEDEREGTHILIZLD



i cord factor FUADEELE X WD Z EDHBHL =, X512, BROAFET GM, MM 2HiRE LTFT R
BREL. Th2hOFERIIN T 2 METiHRER”R .
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ELISA #i & L C cord factor, GM, MM {22, HEHIUR & ORISHEZE BT 2 2 9DIZ. R ruber R-1
BfA&Dh> & chloroform/methanol (2:1, by vol.) T cord factor ED I I — VR EE KEIEE 2 M HIBRZE U-KRE
(F& UTHIFEEEBEHE D arabinogalactan mycolate Z 2¥s) ZFAM Lzo T 5T\ R ruber, Mycobacterium
intracellulare DEKEZREE 7NV A VKB LU TEEI I —IVBRATF VT ITIVERH - BRUE.

HERBLUER

WINOBIEECHRELEBATY. MEHA cord factor & L S RIE L. flidd GM, MM % ELISA
FURE UEBA LD S EWHikEi 2R U, SIMEFiKE cod factor, GM, MM & ORI CRZERIG%
AU Fig. 2)e LED-T. IO 5 OTUAIIIEREE S 2R T 2B Z20REHIIK . EBUkiED
DI - VBRSZ RS L T B TRRESRREI N,

Fig. 1. Time-~course of anti-cord factor antibody
production in mice by multiple immunization. Mice
were injected intraperitoneally at 0, 4, 9, 16, 23 and 30
days. Armows indicate injection time-points. Test
bleeding was done by cardiac puncture. In ELISA,
sera diluted 40 times were used as the first antibody and
10 pg of cord factor from R. ruber was used as antigen.
Peroxidase-conjugated anti-mouse IgM+IgG  goat
antibody was used as the second antibody.
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Fig. 2. Antigen-specificity of sera from

mice immunized with mycoloyl glycolipids.
Sera from mice immunized with cord factor
(A), GM (B), or MM (C) were used as the

first antibody, and 10 pg of cord factor, GM,
or MM from R. ruber was used as antigen.

Each sera were diluted Il , 40 times; @4 , 80
times; [J, 160 times; N, 320 times.

Peroxidase-conjugated anti-mouse IgM+IgG

goat antibody was used as the second

antibody.

ZFZTC. COBRBHERT DI, EfED S chloroform/methanol (2:1, by vol.) C cord factor D I 1
— VS EEIEEZHERE LUERE (& UTHIEEE SO ambinogalactan mycolate 2 &1t) 1263
23 cord factor TURDRIMEZ TR0 BilEEAE (B¥E) % ELISA HiR & LSS T METAIZR
Ji5 U #i cord factor HKITHIBEEEIC#54& L= I 3 —)VEE (ambinogalactan mycolate) & & RJIET 3 Z & Hs

brojz (Fig 3)e
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Fig. 3. Reactivity of sera fiom mice
immunized with cord factor against
intact or delipidated cells of R. ruber.
Delipidated cclls were prepared as the
residues extracted with chloroform-
methanol (2:1, by vol.). Intact and
delipidated cells were adjusted to 0.4 and
0.08 value of O.D. at 525 nm, and used
as antigen. Sera from mice immunized
with cord factor (A, B) and control sera
(C, D) were used as the first antibody.
Sera were diluted :, 40 times; , 80
times; L1, 160 times; N, 320 times.

Peroxidase-conjugated anti-mouse IgM+
IgG goat antibody was used as the
second antibody.

X5, BERBRBEZ VAV KRBLTELONEIO—IBAFNVIZAFIVEDRIEH2HE T3 &,
R ruber HEDI A= NVEBAFNZZFIVEERIRIGLER. REHRORW (FIZ Cun) M
intracellulare BI3ED I 2 —)VEE X F )V T A7)V & D RitEIZ K o = Fig. 4)o TRISEERIZHB W T cod
factor DFEBAZERT S P LNO—XATRAAERIREINT Fig. 5). Fi cord factor FiKiI R BHED
BEVWHEHII-NVBESEECRRT 2T THELEZ S, CORREESBISIHREIC S 3
DRI B LT Kato'” IZ LB |ELSN R <MD TLZ—I REDTH %,



3.0— Fig. 4. Antigen-specificity of scra from mice
immunized with cord factor against mycolic acid
methyl ester. Myocolic acid methyl esters from
R. ruber and M. intracellulare were used as
antigens. Sera from mice immunized with cord
factor of R. ruber were diluted M , 10 times; A ,
20 times; 1 , 40 times; N, 80 times, and used
as the first antibody. Antigen was o-mycolic
acid methy! ester of R. ruber R.1. a-MA), or a-
M.i. a-MA), keto (M.i. keto MA), dicatboxy
(M.i. dic. MA) mycolic acid methyl esters of M
intracellulare. The amount of each antigen was
10 pg/well. Peroxidaseconjugated anti-mouse
IgM+IgG goat antibody was used as the second
antibody.
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3.0 @A) «© | Fig 5. Failure to absorb cord factor specificity
of antibody by trehalose. Anti-cord factor sera
(25 pl) were incubated ovemight with liposomes
containing 0.75 pmol of cord factor from R. ruber
(O) or liposomes without cord factor (@) in (4,
B). For inhibition by trehalose, anti-cord factor
3.01 ®) @) | sera were incubated with 0.1 M of trehalose (OJ) or
2.0- | without trchalose () in (C, D). The second
| antibody was peroxidase-conjugated anti-mouse
1.0 . IgG goat antibody in (A, C), peroxidase-
conjugated anti-mouse IgM goat antibody in (B,
0 4 5 6 7 8 S A A D). Inall experiments, 10 pug of cord factor from

7 8 4 5 6 7 8 .
Serum dilution (1:2") Serum dilution (1:2") R. ruber was used as antigen.

0.D.(492-630nn

HAM 4 cord factor £/ 7 0 —FNVHUADERL Y Z DB

MRB L UAE

™ R % cord factor THIEEL TE S N =Hi cord factor RV 7 O —FNVHHAD GEFHIRHEDHER T E
DT, LOEHRBETE T 5D, B 70 —FIVHHRDIER % HA 2. BALB/c 7 X2 30 ug O
cord factor % wio/w X BV T 6 BlIkE LITMAELZHE LD, 0 AEMEZED L. 45%
RYLF L F ) a—)b 4,000 Merck, Damstadt, Germany) %W T I = 11— <HIfd P3/X63-Ag8(X63)
CHlERAIENA 7Y F—< 20—V EER L. REFEREICTHL cod factor £/ 70 —F )UK
(moAb) EEAMKZ 7 0 —=2 L *

HRBIUER
85 17 moAb I3 cord factor, GM, MM & 51T R. ruber BED I A—)VBAF VL RAT IV ERIGT S
#i cord factor RV Z7 0 —F VKL BIEOHBERE T3 2 L PHERTE = Fig 6)



Fig. 6. Reactivity of monoclonal and polyclonal

Cord factor anticord factor antibody to varous mycoloyl
GM glycolipids and o-mycolate.  MoAb (IgM) was
MM compared with polyclonal IgM and IgG antibody.

MoAb and sera from mice immunized with cord factor
(polyclonal antibody) diluted 128 times were used as
the first antibody, and peroxidase-conjugated anti-
. . , . . mouse IgM or IgG goat antibody was used as the
0 0r 02 03 04 05| scoondantibody. Ten pg of cord factor, GM, MM, or

0.D.(492-630nm) o-mycolate from R ruber (Rroa-MA) and M
intracellulare M.i.a-MA) was used as antigen.
Columns show [, moAb (IgM); @, polyclonal anti-
cord factor IgM antibody; BB, polyclonal anti-cord
factor IgG antibody.

Rr.o-MA |
Mi.a-MA

IR

<™ 217 cord factor % wio/w I EIVOETHERBDEREG T LICX b, BIEEICHT 2R EESE
XVBZLHTEEL, Ak, cord factor DA TH D PN —R L b, RERSTHSI3
— NV ERLSABT IR TH oz EHIZ. EEDOHE R HF 3 51 cord factor £/ 7 D —F )V ifilk%E
ERL 7=,



#3E i cord factor TAIRGIZ & B cord factor i5E ~ 7 X RERMATFIEFL L OHIH

MRB L UH kR

¥ ZIZ cord factor % wiolw IEIVORE T CREHRL b B E T LIC LD, B, MUE. AR
BV TR AZIEIEM T 2 RYMERZEESERE NS 9 o Cord factor FENFERROHIEIC
i cord factor AL E DIRICEE T ZPITDOVWTRETT 5 28, ICR R D XIZ cord factor 200 pg D&
cord factor 200 ug I~ moAb 300 ul (30 ng) Z¥HMNE 1KFEA > FaR—bMLEBDEZIZN wolw 2
LVORTCRERE VIRE Uiz, HIBE LT wolw IV OAZEE Lz, | BHRCEHEERS
HE L. HREL D% Organ Index ¥ UTHEH L2 ™ o £72. moAb DIRERIHIC L3R BIIOVWTH
Bat L. 512, EMY A MIA > TH S intedenkin-1 (L-1) BLU /07 7—IIZH T 55EM
#EETF (chemotactic factor) {22\ T moAb & 5IZ X 2 FEEFNI.

HRBLUEE

Cord factor 35 & TF moAb #2555 1 ERERIZHMAFERZWE L. AELOHE Organ Index £ LT
BHLUEEZ A, 3SEHEDESIIBNT cod factor DHEIRE LRSI moAb Z HNHES U/
LA S I AR 2 I Ulzo FCHE, BIEIC B W TERRIFIFBRPRBO S0 Fig 7o
F 7=, Bt RRME) OIFETH 2EREFDIT DOV T cord factor 2 BMILE U< 2IZHART moAb
ZRFICREG UEEIIBW T, L PITERERDSIHIZ N (Table 1)o RIC moAb DIREIFHE
54 U720 Cord factor 5% 30 £ F /=1 12 FFRIIZ moAb 285 U =B &1L, M B 2 WIEFERARIE
gl =5, 4 HETIIRFEEROMEIDNIRERD sk o7 (Fig 8).

Conirol przrry'
Cord factor + moAb M{_J
Cord factor o 77—

0 1.0 2.0
Control
Cord factor + moAb
Cord factor

0 20 40 60 80
Organ index

Fig. 7. Suppression of moAb on granuloma
formation in lungs, spleen, and liver. ICR mice
were injected with w/o/w micelles containing cord
factor (200 ug), cord factor (200 pg) plus moAb
(300 pl) or saline (200 ul; control). After 7 days,
each organ was excised and granuloma formation
was evaluated by the calculation of organ indices.
Columns show [, spleen; @, lungs; IR, liver.
Bars indicate mean + SD (n=5).



Table 1.

Effect of anti-cord factor monoclonal antibody on body weight reduction induced by cord factor

cord factor (200 pg) cord factor (300 pg)

w/o/w control  cord factor (200 ng) + cord factor (300p.g) +
moAb (300 ul) moAb (300 ul)
b°dy(w)elght 28.4+0.8 22.822.1 26.8+0.8 20.320.9 24.151.6
g

Mice (5 mice per group) were injected with cord factor alone (200 or 300 pg) or cord factor plus moAb (300 pl).

Body weight was measured 7 days after injection.
injected into mice. Data represents mean = SE.

In w/o/w control, w/o/w micelles without cord factor were

i, .

R .

12 hr

Fig. 8. Eady intervention by moAb inhibits
granuloma formation in lungs. The 300 pul of
moAb was administered intravenously 30 min,
12 hr, and 4 days after injection of cord factor
(200 pg). Granuloma formation in lungs was
examined 7 days after cord factor injection
Columns show [1, control; & , cord factor plus
moAb; Il , cord factor. Bars indicatc mean +

1 1 ' I
0 0.5 1.0 1.5
Organ index

20 SD (n=5).

Cord factor FFERERK~ Y A WFERETT VB WT, KEEY A M h A > THD intedeukin-1
AL-1) DEEEHRCFEINZ I PREINTNS P, Cod factor 2% 5 U154, WL
@ IL-1 {EEIZRFEEROBATH 5 7THBICHZ I LR U Tz moAb 2 cord factor & FIRFR 5
THZIICLD L1 EED ERESED SN T cod factor ZZ F RN bo—)v & ER P o= Fig
9No Fi=. WHIFBEREE2RT I - VEBEAEEEBRREGOHICIY 707 7 —UICd 3 EER
F (chemotactic factor) £ FET B2 L HMEINTVBH ' [ moAb % cord factor & FIRFIZIR 53232
LiZX 5% 1 HEIC LR % chemotactic activity 25X L7z Fig. 9o

) Fig. 9. - Suppression by moAb of IL-1 and
Control chemotactic bioactivities of lungs in mice
Cord factor + moAb challejnged with cord factor. W/O(V\{ mice}les
containing 200 pg of cord factor were injected into
Cord factor mice intravenously, followed by the injection with
/T S B B B 3OQulofmoAborsaline, The lungs were
3H-TdR Incorporation (cpmx103) CXCISGd‘ 1 (I-—-I)’ 4 ()’ and 7 (M) days ?ﬁer cord
®) factor injection and single cell suspensions were
Control prepared.  After incubation for 24 hr, the
Cord factor + moAb supernatants were assayed for IL-1 activity (A) and
chemotactic activity (B).
Cord factor
0 10 20 30 40 50 60 70
Cell number

10



MoAb %512 & 2 W BB OIHI K U IL-1, chemotactic factor DFFEMHEN BT 247 I3 HAS D¢l
BV, 2DDEEEMSEZ b b, 55 11 cord factor & moAb DA TS LIZL D cord factor DIF
PEEBAIDSEEAR W X N ERFERE DS X 1z 728, BIBHURIC X D cord factor DEYREMES HRIZ
BRI AZEER R S IE X = mlgEtE. 55 2 oW EEtEIL. cord factor & moAb D EBER AR ERT
2 Z LI X D EEC BT AFFLEESEPESHI N, TAPPIEHEIIER. ZOREPIVEZ H
Z250W3EZTHD. 52 ORI DWW TIIRAREMLICBI T2 A E BRI 5D cord factor 2HH{A
HEOREETHILEEESIIBICHR LTV S,

HMERPEDOR D REIRER /0 77—V, B EEMRECERIRE 0 & Ul frsiE L
BB, LR ERE U AFEERETH b . RFEMAAE D FE 4O RS I I3 M
fatt s TS LT b, A BEORIGEN U THEBIERNTECERERICEZ DL E X
5EH T3, Hi cord factor Tk DS cord factor DFEME KR URHFIEAEER % & 3 % SR EYENE TN

(F#0) BHZPERS % 2 & idMBat o O RIFRSICAREE R (RERE) PBI5 T2 W% R
LT3, MIFMEREAE 1 3~V — T Il (Thl)  WMESREE 2 B~ — THIRE (Th2) [TIKk7E
L. Thl & Th2 FREFHBEIL TS . 5612, AHFESRED R (FEHA) ik Thl B4L. %1 (H
BRER) ICiX The BAITH B & PP 2EET 2 . WHERECHIE R USSR ENE LA
MR R REL TR I B ES D,

IV

<7 BT B3 cord factor £ 7 01— F)VHifk%E BN T cord factor FEESRERNIAZFIEFLARIC N3 %
EEEFNTo Cord factor 5 OYHRAIC YA E R G $2 2 LI XL b, SERTAFEERIIIHIE Wz,
¥ - AHEERRICES L TW3 L1, chemotactic factor DIEHELIEIE Nz THOSOERD S, #H
HMENZIEIZEAIT % cord factor FEEPIFFIEDSHT cord factor FUARIZ & hIBIE Nz 2 &id. Pudk (Wt
GIE) IO BEEYEEERS T L PURETHBZ I L ETRR U .

11



EAE FRIZBIT DT cord factor FUADIEEL L FDHE
EI1E1 M tuberculosis U M. avium HRSEEIRBHEO BEER

MRB L THE

R ruber HSEHENSE D BEERERUZHE U, $54%E M tuberculosis & IEREMMETTREER M. avium D5 Zh 2
1 cord factor % BABENESI U T F /=y M tuberculosis 1P SFEIRNEREE & U T trehalose monomyoolate
(TMM) R TF cord factor X FIREIZ P LNO—2X2EH T % 2,3,6,6 tetraacyl trehalose 2’-sulfate (SL) & B
L7

M. tuberculosis H13E cord factor (MTB-cord factor) & M. avium H3E cord factor MAC-cord factor) D{LZE
B I O —NVERY 77 S ADER > TE . MIBwod factor i a-, X MFY, 7 M IO—-)VERE
MR & LT\ B3, MACcomd factor i a-, 7 b, YTZXFNIT—V@RLROTNS P o S,
MTB-cord factor D I I —VERA F VT 57 )V TLC THEEBERZANWTHRE L.

HERBILUER

n-hexane:diethyl ether (90:15, by vol.) BL U benzene ZHABDOETGRVRUERRT B LITLD.
MTB-<cord factor Hi3E X I —)VEE A F NV AT NVDOY T 5 ZADBHBRIZ S BET E /20 FAB/MS ST DS
B, -3 I—)VERIE Cre ZHILMNT Crs - Cann A PF S I 2—)VERIE Cos ZHUNT Cas-Conn 7 P ITO—)V
BRI Cor 2 HUMT Cos - Coo ECOAFREP S RO TV, BEFNCELEIEEB LI a—VEEY T
275 2@ TLC /3¥ —> (Fig. 10). FAB/MS (Fig. 11) RUHER Fig 12) 2R Lk

&)

Fig. 10. 'TLC pattems of glycolipids and mycolic acid
methyl esters. TMM, trehalose-6-monomycolate isolated
from M. tuberculosis; SL, sulpholipid (2,3,6,6 -tetraacyl
trechalose 2’-sulfate) isolated from M fuberculosis, MTB-
cord factor, cord factor isolated from M. tuberculosis;
MAC-cord factor, cord factor isolated from M. avium; a-
MA, a-mycolic acid methyl ester of MTB-cord factor;
methoxy MA, methoxy mycolic acid methyl ester of
. MTB-cord factor; keto MA, keto mycolic acid methyl ester

. of MTB~ord factor. The developing solvents were (A),
‘ ‘ . chloroform:methanol: acetone:acetic acid (90:10:6:1, by

’ vol.); (B), benzene.
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Fig. 11.

spectra were recorded with a JMS-SX102A double focusing mass spectrometer.
methoxy (MeO-) mycolic acid; (C), keto mycolic acid.
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Negative FAB/MS spectra of a.-, methoxy and keto mycolic acids from M. fuberculosis.

m/z

Mass

(A), a-mycolic acid; (B),



(A) Cord factor (trehalose-6,6'-dimycolate)
CHg

1
(Gtap
CH3(CH5),CH= CH(CH2),CHCOOCH,

C OH
OH :
o
o OH
OH 0] O m———, OH
- oH QH

CH;0COCHCH(CHy)nCH =CH(CH),CHy
(CHalp
CH,

(B) TMM (trehalose-6-monomycolate)

CH,OH OH
o)
oH OH
OH o] o) — OH
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CH,0COCHCH(CHy)mCH = CH(CHy):CHa

(CHa)p
CHg
©) SL (2,3,6,6tetraacyl trehalose 2'-sulfate)
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o
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S o o T
CH3(0H2),7CH-CH(CHZ),4CH-—CH(CH2)15CH(I:HCOOH CHa(CHz)nCH-CH(CHz)uCH—CH(CHz)wCH?HCOOH
CagHag CozHss
methoxy mycolic acid keto mycolic acid (n=34, 36, 37, 38, 39)
oty O O 9
CHy(CHy) 70H=CH(CHy) 14CH— CH(CH)17CHCHCOOH CHG(CHz)17(|:H‘C‘(CnH2n2)‘CHCIHCOOH
CHg CoqHag CHz CooHas
keto mycolic acid diester mycolic acid (n=32, 34, 36, 37, 38, 39)
@ e o 9 . ¢
n
CHy(CHy) 17 GH~C(CHa)17CH—CH(CHy) 1sCHCHCOOH CH4(CH)17GH= 0= C—(CnHan )~ CHGHCOOH
CHs CogHag CHg CooHys

Fig. 12. Chemical structures of glycolipids and mycolic acid subclasses > . (A), cord factor; (B),
TMM; (C), SL; (D), mycolic acid subclasses of M. tuberculosis and M. avium.
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2 ERBUTHDEREMESTIRE N,

157 (A) 1®) 1© Fig. 13. Cross reactivity of sera from rabbits
‘ immunized with MTB<cord factorr MTB-cord
factor (A, B) and MAC-cord factor (C) were coated
. on an ELISA plate. Sera from pre-immunized
rabbits (A) and sera from mabbits immunized with

MTB-cord factor (B, C) diluted 40 times, W; 80

times, ®; 160 times, A; 320 times, A; 640 times,

/—.’- 0J; 1280 times, O, were used as the first antibody.

é : The second antibody was peroxidase-conjugated
—|'=r'—?_?_!; - = goat affinity purified antibody to rabbit IgG Fc.
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Fig. 14. Cross reactivity of sera from rabbits
immunized with MAC<cord factorr MAC-cord
factor (A, B) and MTB-cord factor (C) were coated
on an ELISA plate. Sera from pre-immunized
1abbits (A) and sera from rabbits immunized with
MAC-ord factor (B, C) diluted 40 times, W; 80
times, ®; 160 times, A; 320 times, A; 640 times,

0O; 1280 times, O, were used as the first antibody.

The second antibody was peroxidase-conjugated goat

affinity purified antibody to rabbit IgG Fc.
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© Fig. 15.  Antigen-specificity of sera from
rabbits immunized with MTB-cord factor against
- cord factor (A), TMM (B) and SL (C) of M.
tuberculosis as antigen. Each antigen was
/ coated on an ELISA plate. Sera from rabbits
i 1 immunized with MTB-cord factor diluted 40
. times, M; 80 times, ®; 160 times, A; 320 times,
] ] é ] A\; 640 times, O; 1280 times, O, were used as
% the first antibody. The second antibody was
peroxidase-conjugated goat affinity purified

O T T T 7T T 1T T T 1 T T T T
0.6 1.32.55.0100 0.613255010.0 0.6 132.55.010.0 anﬁbody to rabbit IgG Fc.
cord factor (ug/well) TMM (pg/well) SL (ng/well)
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NWEDKISEZBRE L2 A, A MRV IO-INBAFNZZATFNERGBOENIGHEZRL,. X b
¥ >a->7 FIA-NVBAFNVZZATIVOIEIZRKIEMET L= (Fig. 16)o

3% cord factor HifADS cord factor 1D I I—NVEREFEMRTH I L R I I—-)VEBAF IV ZFIVERKE
HREMIIRIET 2L HFE. I TIVBICRIG T ZTUAD cord factor ICKIGT VAL A—CHZH
BheiERT 2780, cord factor FIEA FFI IO NEAF NV XF)UCHilLE (RIR) UkIE
FERIZOWTE L DRI T 2RIt E B Uz Z DFR. cod factor /21X A ¥ I a—)ViEg
AF W A5 CHILE L I ETURISRE OO > b o —)V MEFRIC bR RIStE DMK <. cord
factor & I A—)VERA FINVZ AT IV E KIS T 3HKIE (D d—8ik) B—PidcIa—VvigzR
L TWBZ Dok Fig 17

0.6 i _ Fig. 16. Antigen-specificity of sera from

ol ®) © rabbits immunized with MTB-ord factor
against subclasses of mycolic acid methyl
ester from M. tuberculosis. .- (A), methoxy
(B) and keto (C) mycolic acid methyl esters
were coated on an ELISA plate. Sera from
rabbits immunized with MTB-cord factor
diluted 20 times, W; 40 times, ®; 80 times,
A, were used as the first antibody. The
second antibody was peroxidase-conjugated
goat affinity purified antibody to rabbit IgG
Fc.
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047 (A) 1.47 (B) Fig. 17. Absorption study of sera from
rabbits immunized with MTB-cord factor.
Sera were pre-incubated with MTB-cord factor
(10 pg/well), A; methoxy mycolic acid
methyl ester (60 ug /well), @; control, B, on
an ELISA plate at 4°C overnight. After pre-
0.7- incubation, the supematant (50 ul) of each
) sera was used as the first antibody. ELISA
platess were coated with 60 pg/well of
methoxy mycolic acid methyl ester (A) or 10
ug/well of MTB-cord factor (B).
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VIa—)VEELEBERIRIG Uk
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209 (A) 1®) 7© 109 ) Fig. 18. Levels of sera antibodies
] . against trehalose-containing glycolipids
- ) 1 and methoxy mycolic acid in TB patients
sl . | = i 0.3 . and healthy adults. Bars and numbers
e * indicate mean titer of each group.
. : . . Scattergrams show titers against (A)
£ : o6 MTB-cord factor,; (B), MAC-cord factor;
g vod o as ] | . (C), sulfolipid; (D), methoxy myocolic
3 - . .,2039 acid methyl ester. Sera of each subject
S 3 = 065 . 0.4+ -—:f.— were diluted 160 times, and each well was
s - : o coated with 2.5 pg/well (A, B and C) or
os{ * 14 4 = 10 pug/well (D) antigen.
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Fig 19. Reactivity against cord factor of sera from a TB patient (A, B) and a MAC-infected patient (C, D).
Sera were diluted 40 (H), 80 (@), 160 (A), 320 (@) or 640 () times.
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Fig. 20. Comparison of antigen-specificity of
sera from TB patients against MTB-cord factor
and o- (¢-MA), methoxy (Methoxy MA), keto
(Keto MA) mycolic acid methyl ester
subclasses isolated from MTB-cord factor and
palmitic acid methyl ester. Sem of 10 TB
patients (A) and 5 healthy adults (B) were
diluted 160 times, and each antigen
concentration was 2.5 pg/well MTB-cord
factor) or 10 pg/well (mycolic acid subclasses
and palmitic acid methyl ester).

Fig. 21. DoseXkinetic study of sera from a TB
patient against mycolic acid subclasses as
antigens. The subclass was (A) a-MA; (B)
Methoxy MA; (C) Keto MA. Each antigen
concentration was 10 pg/well, W; 5 pg/well,
@®; 2.5 pg/well, A.

Fig. 22. Absomption study of sera from a TB
patient. The concentration of each antigen was
(A) 10 ug/well MTB-cord factor), (B) 60
ug/well (Methoxy MA). Non-absorbed sera,
M; Pretreated sera with Methoxy MA (60
ug/well), @; Pre-treated sera with MTB-cord
factor (10 pgfwell), A.
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FHIE. cord factor IS BHURDHERL £ )= LTSI EE B E IR EQIC IR L. HEpks
BEDHR Bfﬁtﬂéﬁ%%bzéfﬁﬁ%tziﬁ LTWBZ &% RN L. cord factor HifkZ IV = k% D 1L
FHENTEZHNITINA TR BARETRIT o720 £ 9\ 3 cod factor HADMBEHER & L CD ELISA
HEERBR Uizo BUKIEDIRUY cord factor HFTF 2. HERDKAR COTURFURRIGICISH Ui SbEM T
BHBo THIZX i cod factor FTUADFHE R BT S HIZ T B assay ROHEL T X =,

Wi, B cord factor HifhZ KERNIC T X, FREAVWTERT 22 L 2 KA. ZORMEHL DI
Lizo ZDFER. Hi cord factor Tkl cond factor DHEFRARS T H B KR TRIEFIC T h i BRSO EISIS
BB, 9RDLDLITI-INVEERBRLTCWB I b ok. 5T, BHMICKRE LELX IR, 30— )1
BROY 775 X2 L D i cord factor FHADKISHED R B Z L5 cord factor I BT 2 I O— ViR 7
V5 ADHEDENERHZ L TNWEIE AL PR,

—7\ YU RIIBIT S cord factor IE5IZ L ZNFMERAREEIZBEI LT, T 153 cord factor HiA DS RIE
TRBIINFIEER ICIEIRICE < S L PP R ok, RER. MBI B W CIT MM G hs i
BEELTWB LRI TWEH. BFERRICBOWTHAESESR (L) BIh oM 4
BEDORBFEBIE LT D2 RB T 2D TH o %,

REREYCIER L 7231 cord factor IR DK IHED SEIS PITR o RRE R 3 LI0, B BEICRIEX
N B3 cord factor HifKIZ DT MTB-cord factor & U8 MAC-cord factor & DRk & FH~7= & Z 3. 5 cond
factor TUKIZ I O —NVEEY 77 5 2 RHE L. RICERBEIED M aviim BIIZZEh RV A M3y
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WHC O TE SR ZTRRT 20D TH o 1=,
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A ELISA Rid. #kD Y 7 BEAWETURTUARIG L IZE R D, PR & UTBkiE 0B
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< U 2B BHi cord factor £ 2 7 1 —F)VEifk % FIV T cord factor A RERIKIN T IER RIS
SREEMNIzo Cord factor 5 DYPHICHUEAZHE § 22 Lick b, BURRUAFERHRIZID
XNz £, AHFERRIZEES LT3 IL-1, chemotactic factor DIEMHEHMEI XNz, Th b
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FRICHEALE M. tuberculosis H13K cord factor N USFESERZMENIREES M. avium HI3K cond factor % 4355 L
TIF 5 N /=41 cond factor TUAD KGR Z LB Uizo TS 2 FEEDH cord factor FifAkld cord factor
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tuberculosis Hi3k cord factor % 5% U T 5 W = RABMBEAKIIEZEDOA L Ia—- VL B
HER L SUH L Tzo

i B E TR X h 231 cord factor HUAIZ DUWTC M. tuberculosis B13€ cord factor &K M. avium Fi3E
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AL EZPES BICH D KAEION UHBYR 2 58 - CREZBD £ URBE KBRKSM
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AWFEH UTIEE - THREZIR D £ U BET KBRISLRZESE  KEME LBH0%. ABRT
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