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PRODUCTION OF MONOCLONAL ANTIBODIES FOR MYCOBACTERIUM
TUBERCULOSIS AOYAMA-B AND IMMUNOLOGICAL ACTIVITY
OF THE AFFINITY-PURIFIED ANTIGENS

Takaichi TSUYUGUCHI *
(Received for publication June 12, 1989)

Nine hybridomas of BALB/c mouse, producing monoclonal antibodies (MAb : MTA
1-9) directed to Mycobacterium tuberculosis AOYAMA-B (M. tbc AB), were established.
The MAbs reacted to M. tbe AB antigens, forming a main band of 32 KD, 24 KD or 19 KD
on immunoblotting, except MTA 1 that reacted with 58 KD in addition to 32 KD antigen.
Immunoglobulin isotypes of MAbs were IgM, IgG 1 or IgG 2b. On a mode of reactivity of
ELISA against various mycobacterial antigens, MAbs were divided into two categories :
those reacting to human type mycobacterial antigens alone and those reacting both to the
human and non—human type. The MAbs could further be classified into 4 groups by subtle
discrimination of ELISA reactivity to the antigens. Three kind of MAb—affinity—purified
antigens (MAb—Ag) from M. tbc AB were obtained. Immunogenic activities of the three
MAb-Ags, together with that of control PPDs were examined. Every MAb—Ag showed
positive reaction in ELISA, DTH skin test and [*H] TdR incorporation of lymphnode cells,
on M. the AB sensitized rabbit, guinea pig and rat, respectibely, with almost equal level of
those of PPDs. However, in some occasions, MAb—Ags positively reacted in animals
primed by non—human type mycobacteria. It was discussed that whether a homogeneous
antigen like MAb—Ag, bearing limited number of epitopes, could be as immunogenic as
PPDs consisting of multi—components.

Key words : Mpycobacterium tuberculosis F—0—X: EMEHLB®K ®/7o0—-Fi
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FERIE 3R ER EEIc B VLTI, KR E L TRKIER
D EfiE LD ZERSERIETH D, BEAEZED 125tk
Eick\WTd, BEADOORN - & - BEHHE - ALS
B« AIDS Fic S BRIREG S LT, EEMIEERI
BEIEE EBICH S RBPHENLDDDH B,

EHAESUCRBEECBVTR, vy~12 Yy v (PP
Ds) & & % Mantoux RIMTRE S 1 2EER 7 L v
¥— (DTH) OXKBAHEENSZTOBEOEE, F/HE
DfsEOVEDEE B, £, Y7 Y VHIKD,
) Y SHRRIBE O EYITEHE & LTRSS ATV B,
—h, Iy~ ) vhoZ EERGURO Middlebrook—
Dubos K&, #EE ) v IEEROSBERIES e &
5 BEIMEP OBHERETUAD LR, TEBHFEKE D
R H < hSHuShTE K,

it %, Enzyme Linked Immunosorbent Assay
(ELISA)P? % Radioimmunoassay (RIA) 7% &#8
BASNZ LB -THS, Hiy~ws ) villiEHEk
i D ERASSHMRA SN TVWEY, UL, HEEL
TOYNVI ) VICRIROBESLSH B, D Y2
VY RBEEARERRTF FDT vV F LREATH b,
@ FIRARIE b, FEREMPIRRE & DR ZE e
SNTWVWB, @ KA, WWLLTLEIEL WV,
@ BCG #FE &, #EEAH Y RTHBITEL WV,

1983 &4 WHO D&% « FFIRGRRGYERB XL, hd
ORI T 27 7o —F & LT, EYTFHNFEDOR
2P, recombinant DNA « S HMHED 27 0 —
=V JEOHEAEEE LY, SEbhbhid, b
WE /7 o—F VRO IMEERIR RIS 5 B —
O DHIEE, A6/ T 74254 —A75I2&->TH
He s LERAS T, AMROENNG, WG Lok
FW AR S U TR B SRR, Mo
SESERMIFETHDO L TEDL S ITKMES N B »ERE
Hy XLy ) v ERILL DDFNE T Eicdh B0, ARG
TR, HEEEF LB 2E, 7 0—F ke
Z DRI OB 12>\ T ORI RAEBIE L 1,

b LUHE

1) HEK ; ABEKER S LT, @ Mycobacte-
rium tuberculosis AOYAMA-B (NIHJ 1635 M.
tbe AB & B%9), @ [6 H37Ra (RIMD 1337), @ [&
H37Rv (TMC 102), @ [E Erdman (ATCC 35801),
® M. bovis BCG HAZ# (HA BCG), ® M.
bovis Ravenel (NIHJ 1607), @ M. africanum
(TC3, AFD), WIFEHIEEMRBERE LT, M.
kansasii (ATCC 12478, M. kans & B 3 ), @ M.
intracellulare (TMC 1406, M. int & B 4 ), @@ M.

£

H % Hek 125

scrofulaceum (ATCC 19981), @ M. fortuitum
(ATCC 14407) %%\ F2o

®, @, ® 03K, SHEEEL ELTFHD &b,
@ WrmEEL (BRERKE) Lo, zhrhfiE
W20, Wb Sauton BT, M. fortuitum
1A, fthi3 6~8BREELLbDEH VI, BER
NaN; %1%, mEmEIE7 =/ =N 0.5 % W/V 2500,
48RPl EZERICE &, WEBEIZE 51 60°C 30 4340
Bl WENS/NIEHTEZRVEDORLWT &L 21
BR, HESRE LT

2) PUROHEEL S I BIUR « TR THEKOBE
B E bWk, M the ABIitoW0TId, H#E
IE i 80 % &mE 4y (LN TACF LHBEFRT %) % &4f
#THWOR, SR E LT PPDs (CIP : M. the AB i
RABREARAH PPD b, HABCG &), PPD-
B, PPD-Y (Z2hZ 1 M. int 8 & U M. kans H13K,
HIEE 5 L O/ MREEROMIFEIc L 2) ZH W,

3) PLIME ; FRAEMAE I, ¥R EILEREK%E
Freund incomplete adjuvant (FIA) & & & i i
LUtco Fifo, IEEMEEKEENGEZE £ ML M. tbe M7
ELTHW, Wih b ELISA THMZRIE L 720

4) &/ 7 v —F ik MAb) OfFl ; BALB/c
< 2 (Hff, 8:BE) £\, M. tbe AB200ug (i
FE) % FIA & & I 48481 4 B0 K U ERERNE
B L, m#EBEL LT M. the AB50ug % EH#IKICHE
A 3 BRI EREE Lo, MMl s P3-X63—Ag—
Ul s zo—<fifd (P3UD %, 5:10HFIREAL,
50 % polyethyleneglycol (PEG 1500, Boehringer)
TR E ¥, HAT Etc##iR, PUAEAMRaRE %2 ELISA
BETRRLODBRATBRETI/ o — =V /&7 o1, B
SN PUAEANNM 7Y F—= (10" cells DILE) %,
7Y 25 VL BALB/c = v RIS L,
HEIK D 50 % W2 43 % LATT O LB fE L 72

5) MAb @ isotype ® IR : Mouse Monoclonal
Typing Kit (Serotec) iz & % Ouchterlony # VL
FERENT & - T2,

6) ELISA ik ; 2) THTH Y 1o S EHIRREE HRHUR
RrzhThEABEREE 10ug/ml & L, Poly-L-lysin
(Sigma) 3 =54 v 7 %Lk IBRA L/ TL—F
(Nune) KIRESHE, 5BRFLINITTOy Itk
WR—XTUAEER S & e, ZIRPUFE LT+
¥ — CEHi~ Y 246/ a7 ) v (Cappel) %,
REHBEELTo-7=L ¥y Y7 3IvEHL, 490 nm
DORFEA MTP-32 30+ <v4 /07 L—}Y =5
TRIE L, PURZEMA B WKTBOBE 22 L[ X,
SERTMIE GO + FHEREX2 24 v bt 7fEE
LT, MEDEBEFEIICKLS end point %2 /i & L,

7) Immunoblotting i : 10~20% XY 727 Y V7
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31K +SDS 7 VT, BHADEESRZ 60 mA EERT
1 BRIk ENE, ¥ 2 387 £ 75 v (Millipore)
F54 X7 oy bEE (ATTO) TEEL, 5% R+ 4
Iy TT ey 7%, 500~1, 000 5 FHR—KRILA LK
IBEE e, HIMEF 7o BPUADFRE I ELISA /16
KIBCTH LS BB LSHET L oo ZIRIUAEL LT,
2,000 FEFMA A F v 5 —CEBH~ I 244/ 70
7 ) v (Cappel) 2V, A FB~—H—-&LT
Pharmacia 8~ — % — % » b (Phosphorylase b :
M. W. 94,000 « Albumin : 67,000 « Ovalbumin :
43,000 ¢« Carbonic anhydrase : 30,000 « Trypsin
inhibiter : 20,100 *« a —Lactalbumin : 14,400) %[q]
BRIC ik E) L 7o

8 ) Two—dimensional immunoblotting & ; 7k
HooZiEE (O Farrell FiE) itw, i (TACF)
1R TEHEBERBLXKE (2 % Bio-lyte pH 3-10,
Bio—Rad &), 2%t & LT SDS-PAGE (10%7 7
YT I F) 2TV, BALERICT 2 58T AV TS
VICEE, SfEgEiT o 1

) AL/ TI4=F4—7BRIMITTIT74—ICLD
MAD %t G HLE O 4> 8 ; CNBr—activated Sepharose
4B# v 1ml¥%/z b 10mg © MAD #i4r (4IESBR)
EHy TNV Y ITERAL) T T4 =T 4= NVELI,
TACF % 30 mM Tris (pH8.7) buffer T L 7<%
DEAE £ 7 7 o — 2 CL-6B (12 mmX50 mm) %%
HEH, 0.05~0.25M NaCl O linear gradient &t 40
ml THEH L 72, dot blotting © MAb & MR G %
RET75svavEED, FAruvts 7 —2BE
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BoRL %, BHESZE0.156M Y vEEEK (pH
7.2) LBREBRL, LA LTI 4274 =F
ICRE & ¥, 4M urea TR E B 7, BHEES % 0. 15
M) vEEEERK (pHT.2) <Xt LTHER, ELh v b
10,000 (Millipore) T 1 mg/ml ICEHEL 72,

10) 44777 4=7 4 —NBHROMRS L UEY
T RARIGIc R ELE S b O, 8 EED,
B ERERIT IS Lewis 25 v b (Hf, 10 885, 200 g)
M\, M. thec AB, M. kans, M. int % 200 ug (¥24%
H) % FIA & &b IcHEBICR THEAR, 20 HEIC
HERICH WV, (1) RARIG ; BEELVE » PICKHUR
1~2pg/50 pl % HEITKNTES L, 24 Byl I KLIEEE
ARIE Lo (2) U v BREIEGRER ; DUT offifais#E
4 XT 10% FCS+ 2mM Glutamine /il RPMI 1640
ERHOI, 7 v b &b FRE, REHY vovE () oo
B B X OMED A B, 2% 105/ mi MEREEKR E L, T
NI BT 1~2ug/20 ul #MATRIES &, 37°C » 2
AR Lo 2 D% 0. 254 Ci *H—thymidine ([*H]
TdR) %A TE&EEG, 18 KRHIED )~/ YERPIE
DIABZRE Lo TNTORIGIZ 3EE—HEE L, &4
DORIE R 3EDOFEEE & - 12,

11) EHE o B ER ; Bio-Rad Protein Assay
* » b (BIO-RAD) ZHW, 595 nm O W3EE A RIE
Lo

) vox

i ES

1. BEEEO2MEL LU/ 7 0 —F VR
& B MRS

Table 1 —A. ELISA Reaction of Serum of Rabbit Immunized with M. tbc AB and of
Serum from TB Patient against Mycobacterial Antigens

Rabbit anti— M. tbc AB Serum from active pulmonary
Mycobacterial serum tuberculosis patient
antigens
lot 1 lot 2 lot3 case 1 case 2 case 3
M. tbc AB +H + + + +H H
M. tbc H37Ra + +H + T + +
M. tbec H3TRv + + + + + T
M. tbc Erdman + H+ H + + +
M. bovis BCG + + + + + +
M. kansasii + — + + — _
M. intracellulare + + — + — _
M. scrofulaceum + + - + — +
PPDs H + + + + +
PPD-Y - - - - - _
PPD-B — - - — — _
+, +, — :strong, moderate positive and negative, respectively.
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Table 1—B. ELISA Reaction of MAbs Directed to M. tbc AB against Mycobacterial Antigens

i Reactivities of MAbs : MAb code (Isotype)
Mycobacterial
antigens MTA 1| MTA2!) MTA3|MTA4|MTA5|MTA6Y | MTA7 |MTA8Y| MTA9| Poly—Ab?
M) [(G1) | (G1)|(G2L)|(G2b)| (G1) | (G2b)| (G2Db) | (G1)

M. tbc AB H+ + + +- H H H +H- +H- H
M. tbc H37Ra + - - + A 4+ H H + 4+
M. tbc H3TRv + — - + +H + i i " H
M. tbc Erdman + H H H- + H T 4t H i
M. bovis BCG H H H H H + +H- H H H
M. bovis Ravenel + ol +H + i + + +H + H
M. africanum H + + + +H + H + + +
M. kansasii + - — — + — + H+ _ i
M. intracellulare H - - - - - — - _ +
M. scrofulaceum + — - — — —_ _ _ _ _
M. fortuitum + — — — _ _ _ + _ _
PPDs - = ND®| ND | ND - ND - ND +
PPD-Y - - ND ND | ND - ND - ND -
PPD-B - - ND ND | ND - ND - ND -
4, +, — : strong, moderate positive and negative, respectively.

1) used as ligand for affinity chromatography hereafter.

2) anti— M.tbc AB rabbit serum.
3) not done.

1) 2 &R R d2emEoRIE (ELISA
## £ U Immunoblotting #) : £MM#EF (I T TRER
FEIMES o v b, &+ SEFDOHERT) QLT
&, MPUR GEEFEdhE, 722 UEL B R IEE L)
EORISE Ricgs, ABIEI V-7 LIEERIE /L —
7 & EHBT A Ed, ELISA (Table 1-A) 88X U
immunoblotting (Fig. 1) OmiAEEE bREETH - 1,
—%, 2IfM#E& PPDs,~Y,-B, ORI, ABREE
JE € BB 0 MIE2EHB1 1 ELISA L& 2BEaRET
5 (Table 1-A)o LML, WFhOFASMED = »
b, FRMEFNIC K ZEBESKRE S, LELKERS
BongEd» -1,

Pk, MR MmO RKIGIC 3RASD D, RES
NEPUES 5 VWIRRNBIMEER VS I Eicky, #
WHE R4S O MEENIEA % & O RELOREEICT 5
TEDHEEND,

2) M. tbe AB icxid 3 €/ 7 o—Fudifk (MAb)
DYES . B RFEEB/ EXL, M. the ABITXd 59
SONA T F—<filaEf, ThoEVThbHA
IS LIRS ERIC L DB o, ENERDY
o—v&%ZD MAb % MTA1~9 L& 3iF 72 (Table
1-B), Isotype i3, IgM » 1 &, IgGlA 4 &, IgG
b WATETH - 12, % MAb OEEEHRICK T 5K
J5%, ELISA & immunoblotting THH~ 7,

3) 2EIER MAb OXIt (ELISA ) : 9&D
MAb &, &EMHE KT 5 ELISA KIS isotype
DHEEDL S, 4507 V- TSt (Table
1-B)o $74 b5, © MTA1 (isotype IgM) @ & 5
ICRIGDREEGIEd 545, AR« FEER 2O FHEAL 2
TRTOEMOHEERIET 5 b0, @ MTA4 (IgG
2b), MTAG6,9 (IgGD D& ik L ABEHE
BEoARIEET 260, ® MTA2, 3 (IgGD) O &
ST, #E L AR ER O T H37TRa & Ry @ 2
ot LRIG2 RN 52 6D, @ MTAS, 7, 8 (IgG
2b) D& ST, HE L ABEEERHICINA T M. Rans
EBRIBERT D, LD 4BTH 3,

4) M. tbc ABHUEX MAb Ot (Immunoblot-
ting %) : M. tbe ABHR (TACF) st L, —&kit
fdELTHmE (R 27 o—F ik 2HOVEK im-
munoblotting (Fig. 1) TIXEHD band HHHT 5
2, MAb #HW5 &, Fig. 1 EXBHICZORIET S
HEBEONTL 5 (Fig. 2 MTAL ERIGT 251
i3, HTFEHIS8KD & 31~35KD D2 ARricHfLic
(Lane 1) #5, MTA?2, 3 It K54 5 #E K 24 KD
DfrEic 1A (Lane 2, 3), £72 MTA4-9 icxt9 %
P13 (Lane 4, 9) Wi b, F19KD © 1 AD band
ELTRLHN T,

5) M. tbc ABHiJExt MAb (MTA 6) ® _iRL&E
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M. W,
94,000 ——
67,000 ——

43,000 ——

30,000 ——

20,100 ——

14,400 ——

"‘,Qg

Antigen

T K 1

Antiserum lot 1 lot 2 lot 3

Fig. 1.

case 1 case 2 case 3

Immunoblotting analysis of rabbit anti—M. tbc AB serum and of

TB patient serum against mycobacterial antigens: T ; M. tbc AB, K; M.
kansasii, 1; M. intracellulare. Lanes: lot 1, 2,3; rabbit anti—-M. tbc AB
serum, case 1,2,3; active TB patient serum.

KkE : MTA 613, Fig.2 i</RL7c & DI immuno-
blotting £ T3 TACF ® 19KD#5& DAKIEL T
W3, L LZRERO ETid MTA 6 ERIET 551
B3, M. W.19KD—i.e.p.pH6.5 ZF X RAF » b
L, ZOFEBI minor WA Xy FESEHET S, T
DT EE, MTA6MAbict L CTRILZE b —7%FK

M. W
94,000 —
67,000 —
——
43,000 —
-
30,000 —
- -
20,100 — D A i —— c
14,400 —
2 2 8 8 R R ¥
£53 53555 3533
MAb > x> o> o» o> > > o>
code No — o W = ~N ®© ©
Fig. 2. Immunoblotting analysis of nine MAbs

MTA 1-9 against M. tbc AB antigen.

SEBORTF FOFEEEAEKRT 20, H5WIFHD
BRI EDT —F 4777 MckBboh, HEETR
HETERL L, LAL, MAbMIGT €+ —71cBid 2
RoBER b0 EBELT, YUToERBRICHL 7,

6) RELHEANE IR 5% MAb ORIE : IR
12, BEREOENS MAb VWS I LTV AEICES
DEMES B, SHEELORERIGERI, Fig. 4
Tk, O 1D3)HD @, @, @EICET 5 MAD
KR 1FELRY, M &bl THI R 11 BORK
PUE %3 % immunoblotting LOIE% R, Fig.
1&4%508T2%E, Fig.4 T3, MAbZRHWAI L
ok OIHPUE I A REH 1 AD band & LTRLH,
MADb © 5 % Oxtisd 2 RS HBREE N T BT
END B, 12 LREEE LT}, MAb 2H W CHTE
A393 3484, immunoblotting & ELISA ik D#E
B MW ERNH B, EVWHIETHB, 7, Fig.
4® MTA 2 MAb 2 VWA KIETI, M. kans R &
T RTOHEKRE ORICRIEN A 5N 503, Tn% Table
1 ® ELISA #:TOfER EH~B &, M. tbe H3TRa,
G Rv & U 4 BOIEERIBE & & RIBHAH SNV
HTRN->TWVW5%, MTA6 DA T, ELISA TR
KIS D M. kans » immunoblotting ERBH# & 72
ZHEBVEVWAL SN, MTAS8 OE&E, ELISA &
immunoblotting D#ERMBTRIC—EL o,

PlbEofER» S5, MAb O&ERE IR 5 RIGH F
ELISA & immunoblotting L TRM4T L d—HET,
C0UAREDHETRERFED L= b ) — DLW B1H
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M. W.
94,000 —

67,000 ——|
43,000 —

30,000 —

20,100 — v - g

14,400 —— -

ISOELECTRIC | | ' l ‘ |
POINT (pH)

Fig. 3. Two-—dimensional immunoblotting of
MADb (MTA 6) against M. tbc AB antigen : Iso-
electric forcusing in the first dimension (hori-
zontal), followed by SDS—PAGE in the second
(vertical).

94,000—
67,000 —
43,000 —

30,000 =—

20,100 == |
14,000 —

— —— e ——

antigen 1 2345 6 7 8 91011 1234567891011 123456789101

MAb. code MTA?2 MTA 6 MTA 8

Fig. 4. Immunoblotting analysis of MAbs (MTA 2, 6 and 8) against
mycobacterial antigens. Lanes : 1; M. tbc AB, 2; M. tbc H37Ra, 3; M.
tbe H3TRv, 4; M. tbe Erdman, 5; M. BCG-Y, 6 ; M. bouvis Ravenel, 7; M.
africanum, 8; M. kansasii, 9; M. intracellulare, 10 ; M. scrofulaceum, 11;

M. fortuitum.

BAH BT EMBHP T, Thid, SDS-PAGE #fF SV EWR ot

Ik TR0, REIFEOBHICL I EMWETE 9. 77 4=5F4—2u< b 57 4—ickb MAD
Zoh kD, LEeh-7T, HBEHEST 5DITI SHEHUR (MAb-Ag) D47EE
MAb ® &7 59, D assay EdERE LT hiFR MTA 2 (Gl), MTA 6 (G1), MTA 8 (G2b) @ 3 f#
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A
0. D.
(280nm
NaCl
(M)
r0.25
-0.20
F0.15
-0.10
T 0.05
5 10 15
0.D. B Fraction number
(280nm)
NaCl
2.0 (M)
1. 54 r0.25
1. 0+
-0.20
0.5
-0.15
-0.10
; ~ 0.05
0 5 10 20 25 30

Fraction number

Fig. 5.
culture filtrate.

DEAE—Sepharose 6B column chromatogram of M. tbc AB

The antigen of 5mg as protein was applied on the column (12x50
mm), eluted by total 50 ml of 30 mM Tris—HCl pH8.7 buffer with
linear gradient of NaCl (0.05—0.25 M) and collected 1.5 ml/tube.

As shown in figure A, fractions No.5 to 9 reacting MAb of MTA
2 (marked with dots) were combined and subjected to second

chromatography under the same condition shown in figure B. The

dotted fractions No. 7 to 11 were pooled.

D MAb ot 2HHEADBEL 7co T 5D MAb i
immunoblotting £, #© £ 24 KD, 19KD, 19 KD
OHJE & KIS LT, Fig.5, 6 Tid, MAT2 MADb %
ISHE A B & > THEOBREER L/, Fig.5-A, B
T & 5, M tbhe AB%, DEAE—Sepharose
CL6B ic & 353 % 2 E VKT T Licky, Ho0»
U ORI L1, C DHUEE MAb (MTA2) 27 v
71 v 7 & &7 Sepharose 4B7 7 4 =T 4 —HA T A
wwhid 3 &, Fig. 6 OKH(1) k& S 0 WS35
He 5, 75 L%&EEEERTHICBES (REE)D

L7, 4M urea i & » TKHI (3) MEHT %, dot
blotting i T 4M urea i HiE 4} (3) i MTA 2 & RIG
T AHEMBRH &N, immunoblotting T (3) i3,

Bl gk e bic—3Kd % 1 AD band &7&
» (Fig.6 BRICRT), TITMTA2 ki d 54t
Eh—IE M S N b D EEA BN D, MAD (MTA 2)
G LT B S hcHi%E MTA 2a EFEE T LITY
2, X511, MEDT74=F4 -0 bIT5T 40—
12k, M. the AB» 5 MTAG6 ixtiEd 3 MTA6a,
MTA 8 ictisd 3 MTA 8a DA SEEL 7o TH
507 7 4 =7 4 —5HEHUR MTA 2a, 6a 8 LU 8a
12, i M. tbe AB FRMF X9 % immunoblotting
(Fig. ) T, 2hZhBFEH2UKD, 9KD BLU
19 KD @ band %Wk L M. tbe AB (TACF) st MAb
immunoblotting (Fig.2) O#ERE—HKL 7,

1) 77 4 =7+ -8R (MAb-Ag) EHLM.
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O. D. 280 nm

0. 14—

Dot blotting

I } i
1

Elution buffer 0.15M PBS pHT7.2 4M urea pH9.0

I
Tube NO. 0 10 20 30 40 50
(1.5 ml/tube)

Fig. 6. Immunoaffinity chromatogram of the pooled fractions
from 2nd DEAE-Sepharose 6B chromatography (Fig.5). The
ligand of the affinity chromatography was MAb MTA 2.

The pooled and concentrated antigen, 10 mg as protein in 1ml of
0.15M sodium phosphate buffer pH 7.2 with 0.85% NaCl (PBS) were
applied to the affinity column of a bed volume of 10mil. The
column was washed with above PBS and eluted with 4.0M urea.
Fr.1; tube No.12, Fr.2; tube No.24, Fr.3; tube No.33-36 were
pooled (marked with dot), Fr. 4; tube No. 46. The immunoblotting
of Fr.3 is shown in the square on the figure: M; Markers, C;
Coomassie Brilliant Blue staining, I; immunostaining with MADb
MTA 2.

kans, PL M. int KRIMF GRY 7 0 —F VHUHE) Lo 3FEOSMIUR & W RIES 5745, i M. kans Il
RIG (Fig.7) : M. tbe AB, M. kans, M. int &% L EDORIGIRTHEL, M int MEE B E - CRIG
TREKEAMES oy oL, EELD 3ED MAD ARS8 - 1o

TI4EF 4 =207 N5 T 4~ E ORIEE 2) T74=7 4 —5EEUR (MAb-Ag) L&MADb
ELISA & immunoblotting E T~ 7, H#E DR & ORIE (Table 2) : MAb—Ag 13 ELISA T3 A 4
BT LD TREDERDALERT, T74=F 14— )T 74 =74 —DYHY FicEhZEhtiEd 3 MAb

SYEEPUR K REUMAE 12t L 1 A band L /RE 180, EDARIG L1z LA L immunoblotting Ti¥, MTA
LirdbrEn A ZRRMAEETHSH M. the ABIFEE 2a PURIEAHIG Y 7~ KO MTA 2 i34, MTA 3 MAb
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M. W.

94,000 —

67,000 —

43,000 =—

30,000 ——

20,100 =——

14,400 =——

MAb — 2 8 B 2 2 B 2 2 =2
affinity = o= 3 = o - S o3 43
purified > > > > > > > > >

. 3] N © [NSINeY [ee] [ » oo
antigen » o » » D ® ® » N
Rabbit
ant{serum tbe kans int
against

Fig. 7. Immunoblotting analysis of immunoaf-

finity—purified antigens (MTA 2a, 6a and 8a)
with rabbit antisera against M. tbc AB (tbc), M.
kansasii (kans) and M. intracellulare (int).

Table 2. Cross Reactivity on Immunoblotting of MAb Affinity—purified
Antigens (MAb—Ag; MTA 2a, MTA 6a, MTA 8a) with the
Monoclonal Antibodies (MAb; MTA1-9)

Affinity— Monoclonal antibodies

antigens MTA1|MTA2 | MTA3 |MTA4 |MTAS5 | MTA6|MTA7 |MTA8 | MTA9
MTA 2a - H + - - - - - -
MTA 6a - - - + + + - + +
MTA 8a - - - + + - + H -

+, +, — : strong, moderate positive and negative, respectively.

L HRIE Lo MTA 6a & MTA 8a i3, £hZhoxt
& MAbTd& % MTA6, 8D iEH, MTA4~9D VT
O MADb &b, BIFOEWVIZH BHBRIET 5, THD
b, ZZTHVE 3ED MADb IcHGd 5 BETUR 3,
A L) T T 4=2F4—DYHYFELTHVIHIE
MAb LIS © MADb & & RIET %5 C &, Immuno-
blotting #E®D _ETHH - To
3. 774 =7« —HEHE MAb-Ag) Offifatt
SRR  RIEEIC T ARG (DTH), 8
oy voeko [PH] TdR OBLDAS () ¥ 38K
HESEAER)
1) ErEy bEHWE DTHRBEARNKIE : M. tbe

AB, M. kans B LU M. int TTh ZRRIEL 12T NV
Ty M, BVEEZERAFEE L CHECRNESS 5
RERER AT - 72 (Table 3)o

HEAERICHWES, BMi—EBEfHo+Eo
HRAHER EANTF oA ORICERDOEZRA OGN
B, RicSEONHEEIC>WTASE, MTA 2a
FiE I, M. the ABRIEENVE » bicxtL PPDs izt
B4 2HMOVERNRIEEELT 55, M. kans BL U M.
int RIEE NV E » b ORARIGIZED - 2o T DM
PPDs i & 3 RARIGICIZIEFEITT 5, MTA 8a i3 2a
ICHEL B AR L, #5IC M. int BAEBIICXE T 5K
WG 13 B 1T {Eh > 720 MTA 6a Tld, M. the D%
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Table 3. DTH Skin Reaction of Mycobacterial Antigens and MAb Affinity—
purified Antigens in Guinea Pig Primed with M. tbc AB, M. kansasii,

M. intracellulare

Diameter (mm) of erythemal
Stimulants immunized with
Background
M. tbe M. kans M. int
M. tbe (2n1g) 11.7+0.8 14.3£1.8 13.7£1.2 1.5+2.1
M. kans (2rg) 11.0£0.9 14.5%£0.0 10.5+0.7 4.8+0.3
M. int (2ng) 11.3%£1.2 13.3 1.1 19.0 0.0 2.810.4
PPDs (1ug) 11.2+1.9 6.8+1.1 6.8£0.4 0.0£0.0
PPD-Y (1lug) 8.8%0.8 17.8 £0.4 58+ 1.8 2.0+0.0
PPD-B (1lug) 6.5*t3.3 5.0£0.7 13.8£1.8 1.0+1.4
MTA 2a (1u#g) 12.8 + 0.6 6.5+t 1.4 5.31+0.4 0.0£0.0
MTA 6a (1xg) 8.5%x25 7.8x0.4 5.3*+1.1 0.0£0.0
MTA 8a (1ug) 9.5+2.8 5.3+0.4 2.56+0.7 0.0x0.0
Saline 0.0+0.0 0.5+0.7 0.0£0.0 0.0+0.0

1) Diameter of erythema was measured 24hr after challenging the stimulant.

EITX LT 2a % 8a £ U RPRIFOERRKIEER L .
THbE, 3EONMIFEOD S bHEIC MTA 2a & 8a
MENLE y MITEWVT PPDs ITEW DTH BEENKIG
R T EMSH ot Fig. 8—A I, M. the AB R
fEENVE Y M3, MTA 2a @ DTH BRI,
B LU Fig. 8-B i 2 0fAERIE% KT

2) Y volHifR Y v oYBRISK S B BUERIBURIS,
[*H] TdR @B HiA® (Tabled) : BfES v + DY v
oo (RS » IREER) L 0wt ) v ERER W,
DT 7 4 =7 4 —5#EHUE (MTA 24, 6a, 8a)
zhZhofilgicxtd 5, M. the ABEIET » FHik
Y v oERO [PH] TdR BUD A& 13, M. kans, M. int
BEIES v PHRY) Y NBREDBEL, TELVEY D
DTH BEANNIGE & © bR RS TH - oo Xt
MR & L CREMICST » PR PPDs, PPD-Y, PPD
-BHI#TIE, [*H] TdR OHY A D | iR M3
5, T, MTA 2a, 6a, 8a lcKkiFEh - 1,

3) Mfmf &y v ERlE O PRI I X4 3 [PH]
TdR OH DAL DOIE : M. the ABEIES v biBW
T, &7 74 =7 14 —HHHUR (MTA 2a, 6a, 8a)
Rt 3 EMmiao PH] TdR OB0iAAE, Vv
SYET Y Y EROELD A S X b B B WM S S
(Table 5) FIWV /BB LT Y v/ ¥HiO T « B #HlED
R (T/B: Mg ; 0.5/1, V v 381 ; 2.5/1) 2%
AN S &, ToONERREOIFE S BiaLy T
iEcE s TwB b0 EBbh s, EHOMEII,
M. the ABHHE B LU PPDsicBVWTbEED LN

1o
% -3

AKFEDEHIIE, M. the ERHBE,) 70 —F
btk (MAb) 21832 &, D MAbIcxtIEd 32 M.
the WEBUR (MAb-Ag) %245H « @4 22&, o
WT MAb—Ag ORBEFEWEFAN, vy vt
BB iIldhoto KEFDY NI Y Vid M. the s
I B¥RICHRT 20T, KFFLTEIEL B (M. the
AB) &tz hicHXRIT 2HRD CIP YNV Y v
(PPDs) 2HHEL L, i & L THEARED S LHRE
WD dH 5 M. kans, M. int ZH\ 1,

—fac THUR] 1, BERIEE IV TR O
By, MEFERHEICH Y, (U] o8 s a7y
ROREICHWV %, #EKEOEHE, 2REFRPKRR
ZIE, ANBEHEIMER, LRoBMICERT 30Tl
BEENFSTIREL, MAb 8LV MAb-Ag A0
AliitihESNE I EBBFGENL, IED
MAb® 5 H MTA4, 6, 913, i M. tbhce 2G5 A
BEERIGL, FEARBEERIGL D o7, Lich>T
MTA4, 6, 9 REHOET, ABELIEAREOMAE
EHPHBIC BEMEL REEAT OHKE O R R E
gricERHTH A5, ARENOEEZBIIT 5 MAb ©
HERSGTTOEIAEM LMLV, Z2TEON
MTA2 & 3 & M. tbc H37Ra, Rv & KIG® ¢, fthod
AR ERIGT 3R T2=—7Thh, BHOALEST
KRR DA REM: A SRS 5 b h 5, RiT, AR
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Fig. 8—A. Skin reaction of immunoaffinity—
purified antigens in guinea pig primed with M.
tbc AB. Guinea pigs were given intradermal
injection of 1; MTA 2a, 2; MTA 6a, 3; MTA 8a
(1ug/50 1l of each antigen).

Fig. 8—B. Cornea reaction of immunoaffinity—

purified antigens in guinea pig primed with M.
tbec AB. Guinea pigs were injected intracorneal
stroma with A ; saline (10xl) and B; MTA 2a

0.24g/10 1)

HERIETAMAb AV H Y FETBAL/) T T4 =T 4
—s7ua= b7 77 4—1c&b MAb FHEHUE (MAb—
Ag) %18#h, X 5ICkRD 2 2DOREAEMKY 5 4HE
MhHot, THDLDL,

1. M. the BEfFE b « B IMige Y v BRIz L
MAb-Ag RERMIIKIET 25, LWubzhiE, JEA
RIERIEFI D 2 1 512 MAb—Ag BRIE L 20,

2. vy ) Vi, 10-100KD ichb iz 32D <
TF FHROEETH D, YRGERIDICHTMETE
F—TbMETHB, THICKL MAb-Ag DL S

KD EEOHWHELBEAEY, RERIED LTy NV
70 VISR LIS 5 0

Ptko25Th s, ERFERO—EAEKN:L T Table
6IcE LHB, TD Table D ET, ABID M. the Ikt
L, M. kans & M. int BWIEAREERELT 5, Table
75, MAb—Ag I L~ iz B0 T btk L
~)ud DTH BAKIG® ) v ~NEREEERIGICB VLT b,
AR EEARFEE 2 ZEIHEINLTVBEVR B, RD
BEE LT, bt O E - 3IHEMBERLE DG &
KM Y v/ BRIkt 4 5 MAb—Ag O RIEZEREHT
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Table 4. Blastogenic Activity of Mycobacterial Antigens and MAb Affinity—
purified Antigens against Lymphnode Cells from Lewis Rats Primed
with M. tbec AB, M. kansasii or M. intracellulare

[®H] TdR incorporation (Acpm)

Stimulant immunized with
Background
M. tbe M. kans M. int
M. tbe (2ug) 1,830 = 62 552 = 114 1,057 + 271 389 + 268
M. kans (2nrg) 1,824 £ 51 1,634 + 290 98 + 11 165 = 20
M. int (2ug) 545 * 201 100 = 38 1,299 * 158 221 = 51
PPDs (1ng) 4,926 *+ 598 938 + 234 1,428 * 359 402 + 129
PPD-Y (1lug) 1,334 = 247 997 + 349 1,541 * 140 242 + 46
PPD-B (1lug) 969 * 168 647 = 154 2,705 * 162 228 = 19
MTA 2a (1lug) 3,424 + 474 502 *+ 112 1,016 = 16 290 = 25
MTA 6a (1x#g) 3,487 * 213 596 = 19 1,215 = 68 696 * 340
MTA 8a (1ug) 2,662 + 143 439 = 112 1,331 = 145 298 = 67
Saline 434 * 102 141 = 10 1569 = 13.4 196 = 59

Table 5. The Blastogenic Activity of MAb Affinity—purified
Antigens against Spleen and Lynphnode Cells from
Lewis Rats Primed with M. tbc AB

[*H] TdR incorporation (Acpm)
Stimulants

Spleen cell Lymphnode cell
M. tbc AB (2ug) 576 + 104 1,830 = 62
PPDs (1ug) 1,272 = 383 4,926 * 598
MTA 2a (1rg) 880 £ 35 3,424 + 474
MTA 6a (1ug) 796 + 137 3,487 £ 213
MTA 8a (1ug) 745 £ 207 2,662 = 143
Saline 521 = 176 434 + 102

Table 6. Summary of Immunogenicity of MAb Affinity—purified Antigens

) 1 DTH? Blastgenic activity
. ELISA /Immunoblot (skin reaction) of lymphnode cell®
Antigens testing for ~ Rabbit ~ guinea pig Rat
immunogenicity antiserum against immunized with immunized with
M. tbc |M. kans | M. int | M. tbe (M. kans| M. int | M. tbc|M.kans| M. int
MTA 2a H/H +/H =/ = + + + + - -
MTA 6a H /7 H -/+ | =/= H + + + - -
MTA 8a H/ —-/+ | =/ + + - H - -
PPDs + /ND + /ND | — /ND| +# + + H - -
1) H# strong positive, + moderate positive, — negative
2) #+ =80mm, + 3.0—80mm, —=30mm
3) [3H] TdR incorporation: + =2,500 Acpm, — = 1,500 Acpm

4B BB
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