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—— A Gene Encoding 60kD Antigen (AT201) and Immunological
Activity of Recombinant Peptides (15 and 60kD) —
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To obtain recombinant peptides related to PPDs, we constructed a genomic library
from the DNA of Mycobacterium tuberculosis Aoyama B, a standard strain in Japan to
manufacture PPDs, using plasmid vectors pUC18 series. Seven clones reacting the anti—
PPDs-rabbit—serum on immunoblotting were obtained, and restriction map was analysed.

A nucleotide sequence and a putative open reading frame (ORF) of pATO01, encoding
15kD peptide, as well as the mode of expression was reported previously®. In this study,
nucleotide sequence of 60kD peptide gene was determined, and the comparative database
analysis (GENBANK) revealed a striking level of homology to so called mycobacterial heat
shock protein. The expression mode of pAT201 encoding 60kD, as well as pATO01 encoding

*From the Department of Bacteriology, Hyogo College of Medicine, 1-1 Mukogawa~—cho,
Nishinomiya, Hyogo 663 Japan.
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15kD peptide, indicated that these peptides were not hybrid proteins with the lacZ gene

product, but they were consisted of peptides only mycobacterial source.

Therefore, 15kD

and 60kD directly were subjected to immunological studies.
The peptides were extracted from E. coli, carrying pAT01 or pAT201, purified through

series of DEAE chromatography and followed by Detoxi—Gel to remove LPS.

15kD

peptide behaved almost similar to PPDs both in the DTH skin reaction and the lymphocyte

proliferation response on guinea pigs or rats in respect to sensitivity.

However, 60kD was

unique in that, and it behaved like a general mitogen.

We discussed role of 60kD peptite, comparing with the common antigen, generally
found in most species of bacteria as the heat shock protein.

Key words : Mycobacterium tuberculosis
strain Aoyama B, DNA library, Immuno-
logical activity of recombinant peptides,

PPDs, Mycobacterial heat shock protein
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Table 1 iIC7Rdo DNA 54 75 U —fERUCH WV
Mycobacterium tuberculosis &1l B#k (LI'F, M.
the. AB &B83), KIBH, 752 I FRAOEBY
TH5Y, IERHEEE M. intracellulare, M. kansa-
sii FEMIRMEOMIRE L TRV,

2) R, Hi

M. tbe. AB, M. intracellulare, M. kansasit (&
Sauton H:H1T 8BRS, HHEL 7, KBE, 55 U
RO LEMASERE U, KRR, Eil
oy Ry Y—vhoBAL, #aTofERICHEVK
BA4T - 720 DO Sigma t, FIHAHED S
A LT,

3) #i#z DNA FH

75 2 1 ¥ DNA offitt, HIPREERUVIE, KREE~
DREERZ, RO L BIT-7YY, pAT 201 A
Wi OEERFIOWRERIMI3 7 » =V EHVLY T
FUETIT- 129,

4) YaVEF Y ERTF F O

a) 15kD *7F F (AT 0D

15kD <7 F F (ATO0D) %2%%Hd 57 v—r pAT
Ol =REBELEREBEAT YEYY ¥ 100ug/mlil L
B 611 37°C 16 BRI E L, H£E Lo BiEkZE Y
2 @& 1 (30mM kY %, pH8.7, 1 mM EDTA,
5mM 2-AVH 7 rxy =) THEHL, 1/30FE
O ABEEKTCHBB L, YV F-s (KRREE
100 ug/ml) Ak L&D 20~80 % A& s E % + )
ZFEER I (b ) 2#EEK 112 0.1 % Triton X-100
EZMZzb0) THEIL, MilHKRE Lico 00U
b Y B I CE#{L L 72 DEAE Sepharose CL—
6B (1.7x14cm) WK ZRE S &, AERE
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Table 1. Bacterial Strains and Plasmids
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Strains and plasmids

Relevant properties

Source or reference

Strains

M. tuberculosis Aoyama B
M. kansasii

M. intracellulare

E. coli K—12 JM103

NIH] 1635 Dr. Takahashi (NIH, Tokyo)
ATCC 12478 Kobayashi Pharm. Co. Ltd.
TMC 1406 Kobayashi Pharm. Co. Ltd.

4 (lac pro) 4thi. strA, supE,
endA, sbeB, hsdR", F’traD36,

4)

plasmids
PATO1
the 15 kD gene containing
M. tbc. AB DNA fragment
pAT201

proAB, lacl®, Z4 M15

the 60kD gene containing
M. tbe. AB DNA fragment

pUCI8 derivative, carrying 3)

pUCI182 derivative, carrying 3)

0~0.5M DEMBAK 200 ml THEH L1z, ATO0LAEH
SEZED, BIER, FEEME (272 LAEEE 0.05~
0.3M, 60ml) THZuo<hs357 41— L1, BEHK
1 d Triton X—-100 13, Biobeads SM—2 (HZA Bio—
Rad) ThrE L7

b) 60kD X7+ F (AT 201)

60kD X7 F F (AT 201) #%¥H¢ 27 v —» pAT
201 ZREF L KIBE ) V' F — 2L BB D 20~50 %
BIFIBR L Sy %, b ) R 1 THENR AT 01 &[F
FRICHBIL /2o ~27 % — pUC 18 D& %75 L 1o KIGH
ZEROSETREL, SBABEMHERSE LTHL
1o

W& 2 7 v 7ORFEMEORER, SDS-PAGE,
pUC 18 frFRs R TN L 7 K 5T PPDs HiLlfis %
AWl Fy b 7oy b, 92297 oy bTiTot,
8 vy BOWE R Protein Assay Kit (H7Z Bio—
Rad) ZH Wi T NTORBIETIZ, HKMicT v
Fr+vYUvBEH 5 L Detoxi—Gel 2 L7142, B
EHOBRFHC AW, =V Fr: Y vERIE, PEU A
=Y 27T s (ELETE 2HVTIT- 7,

5) SuEEEHITE M O HIE

a) & b H

L hETHM LY a v EF Y FRTF FI5KD
(ATO01), 60kD (AT 20D, B X URBGHXEEL T,
PPDs (CIP: X B & W X It fl PPD, H A BCG),
PPD-B (M. intracellulare Hi3k, /IMAREK), PPD-
Y (M. kansasit HE, /DRSS, BHSIEBE LT,
pUC 18 fREERIGE M HAER % W 7,

b) DTH B HNXIG

ETE b (M, SHEE, AV vy BRI, K
EfUR © M. tbe. AB, @ M. kansasii, @ M. intra-

cellulare (£ 3mg ¥ RER) OBEHMtK @4
BERARIEK%, Imcomplete Freund adjuvant (IFA)
& & IR S LT, 3081, FERKgERVE
EHEMICKNES L, 24 Bf% 0RFRAENE Lo B
ERE) I3 R BAETURICH L 4 PE2 WSS L 72,

c) U VoNHTY Vo SERBETE G

VA 27y b (M, 8BS, AV xvyEERD) T,
EE v bERRIC, REEVRECRER 2mg R5 L,
3%, W, BERY vo5Hiho ) voNERESEEL 72,
MR 2% 10%/ml & 723 & 5, RPMI 1640, (10 %
FCS) &L, 9637 L — ric100pul ¥ 2MA T,
e oREEO FRESHEE, 37°C, 5% CO, FT 21
IR Ll ~N— 2 Al 1680 [PH] 44 3o
v (Amersham, 0.25 uCi/70) BHLD A& Z /Xy 51— F
460IEY v FLr—vavav vy —TlELL, &K
IS, 2PC% 1B & LT, SROFEEEI - 72,

] S

1) 15kD=7F F (ATO01) ¥#H27 o—> pATO01
IZ>2W\WT
pAT 01 #i Az T 0 B EEF 3BT & L ¥,
BB, BkDRFF FOa—-F4 v/ 7L —n635 K
Ui 892 A A © 1.369 ¥ E T, HEESTE 15,095 5 v
NYTH - T
2) 60kD~<7F F (AT201) ¥ 2 o— v pAT
201 FRAEETOEARS, BXUt -7 ) —F 4
MV AVESIN
AT~z & 512®, pAT 201 (3 2.6kb) DRE
ERKOTEEARFT LI2E T A, Smal LT 2.3
kbicA =7 v ) =F 4 v 7 v—shEHETEIEN
WEENIDT, TD23kb DFHERS|ZE Y 74+ v
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CGG CGT TGC CCT TCT CGA GAT TGC GGA CGG CCA

TGA CCA CAA CGA CGC GCC CGC TTT GAT CGG GGA CGT CTG

ACA

CGG

CTA

CCG

GCC GAG GAC ACG GTC GAA CGA GGG GCA TGA CCC GGT GCG GGG CTT

TCG GGA CGG TGA GGC CAG GCC

450
CAC CCG GTG ACC CCC GTT TCA

360
CGT CGT CGC AGC GAG

TGG

TCC CCG ATC CGG AGG AAT

CAG
CAC

CGA

TTC

CGT
ACC
CcTT

GGA

GTG CAC
ATT TAC

270
GCA CTC

CAA CTT

=

o O WesE E 8T

90
GGT CGG CAA ACA CGG CGG CGG TGT GGT AGC CGA TGC CGG TGT TGG CGC €66

180
TCT TGT TGT CGT TGG CGG TCA GCC GAA CAT ACT CAC CCG GAT CGG AGG

ATA GGC GAG TGC TAA GAA TAA TGG CAC TCG CGA CCG GTG AGT GCT AGG

CCG TCC GTC GCG GGC ACT GCG GGC CAG CGT AAG TAG CGG GGT TGC CGT

GCC CTC GCC GAT GCG GTA AAG

Ala Leu Ala Asp Ala Val Lys

AAG GAG ATC GAG CTG GAG GAT

Lys Glu Ile Glu Leu Glu Asp
CI'G CTG GCC CAG GCG T‘TG GTT

Val Leu Ala Gln Ala Leu \lal

GAC AAG GTG GGC AAC GAG GGC

Asp Lys Val Gly Asn Glu Gly

TAC TTC GTG ACC GAC CCG GAG

Tyr Phe Val Thr Asp Pro Glu
AAG GTC ATC GGA GCC GGT AAG

Lys val lle Gly Ala Gly Lys
GCG GTC AAG GCK CCC GGC TTC

Ala Val Lys Ala Pro Gly Phe

AAC GCC GAC CTG TCG CTG CTA

Asn Ala Asp Leu Ser Leu Leu

1
GCC CAG ATC CGC CAG GAG ATC

Au Gin He Arg GIn Glu lle
GCC GCC ACC GAG GTC GAA CTC

Ala Ala Thr Glu Val Glu Leu

CTG TTG CAA GCG GCC CCG ACC

Leu Leu Gin Ala Ala Pro Thr

TTC AAC TCC GGG CTG GAG CCG

Phe Asn Ser Gly Leu Glu Pro
GGC GIT GCT GAC CCG GTC AAG

Gly Val Ala Asp Pro v-l Lys
GAG AAG GLT TCC GTT COC GGT

Glu Lys Mt Ser Val Pro Gly

GTG ACA TTG GGG CCC

AAG

Val Thr Leu Gly Pro
CCG TAC GAG AAG ATC

Pro Tyr Glu Lys lle
CGC GAG GGC CTG CGC

Arg Glu Gly Leu Ar9

0
GTC GAG ACC AAG

Val Glu Thr Lys

GTC ATC ACC GTC GAG

val Ile Thr Val Glu
CGT CAG GAG GCG GTC

Arg Gln Glu Ala Val
CCG CTG CTG ATC ATC

Pro Leu Leu lle Ile

GGC GAC CGC CGC AAG

Gly Asp Arg Arg Lys
1440
GGC AAG GCC CGC AAG

Gly Lys Ala Arg Lys

GAG AAC AGC GAC TCC

Glu Asn Ser Asp Ser

AAG GAG CGC AAG CAC

Lys Glu Arg Lvs ms

CTG GAC GAG CTG AAG

Leu Asp Glu Leu Lys

GGC GTG GTG GCC GAG

Gly Val Val Ala Glu
1980
GTG ACC CGT TCG GCG

Val Thr Arg Ser Ala

GGC GGC GAC ATG GGT

Lys
GGC

G]Y
AAC

Asn

GAG

Glu
GAG

Glu
CTG

Leu

Gee

Ala

GCG

Ala

GTC

val

GAC

Asp
cGC

Arg

cTC

Leu

AAG

Lys
CcT6

Leu

GGC

Gly Gly Asp Met Gly

Gly

GCC

Ala

GCG

Ala
ACC

TTT GGG

Thr
cce

Pro

GTC

val
CAG
Gln

ACC

Thr

CGT

Arg

GAT

Asp

GAC

Asp

AAC

Asn

GCG

Ala
T1C

Phe

Phe Gly
TAC ATC

Tyr Ile
GAG GGC

Asp Met

AAG GAC

Lys Asp

GAG AAG

GCG GTT

Ala Val

GAG GCG

CTG CCG

Leu Pro

GCG TCC

Ala Scr

CGT

Arg

C€GC GGC CTC GAG

CGG

GGC

Gly

ATT GCG TAC GAC

1le Ala Tyr Asp

GAA

Glu

GAG

Glu

ACA

Thr

Arg Gly Leu

630 )
ACC AAC GAT GGT

Thr Asn Asp Gly

GAA AAG AAG TGG GGT GCC

Ala

ccc

Pro

ATC

lie

GTG TCC

Ser

Glu

Lys Lys Trp Gly val tle Ala

GAT

Asp

GAC

Asp

GCC

Ala

ACG

Thr

GCC ACC

Ala Thr

GGT GAC GGC ACC

Gly Asp Gly Thr

ACG

Thr

720
GCC AAG AAG ACC
Val Ala Lys Lys Thr

[ee CGC

Arg
GAC

CTC GGT CTC AAA GGC GAA AAG GCC GTG GAG AAG GTC ACC GAG

Pro

Gly

Glu

Lys Ala Val Glu

Lys

Lcu Gly Leu Lys val

GCG

ATT TCG GCG GGT

CAG

ATC

Ile

GGT GAC CTG ATC

GCC

GAG

Ala lle Ser Ala Gly Asp Gln Gly Asp Leu lle Ala Glu

CTC GAG CTC ACC GAG GGT CGG TTC GAC AAG GGC TAC ATC

Ile

CAG

Leu Glu Leu Thr

Glu

Gly

Arg

Phe Asp Lys Gly

Gln Tyr

CTG

Leu

1170
AAG GAT CTG CTG

GTC AGC TCC AAG

GTG

TCC

GTC

[eled]

CTG

val Ser Ser Lys
C'TG TCC ACC CTG

Leu Ser Thr Leu

val
GTC

val

Ser Val Lys Asp Leu Leu
AAG ATC CGC GGC ACC

Pro
TTC

Phe

Leu
AAG

Lys

Leu Glu
TCG GTG

Ser Val

GCG

Ala

GTC

val

Lys lle Arg Gly Thr

ATT

Tle

CTC ACC GGT GGT CAG GTG AGC GAA GAG GTC GGC

Glu Glu val Gly

TG
Leu

ACG
Thr

Leu Thr Gly Gly

Gln

val

Ser Leu Glu

GGC

Gly

GCC GAC

Asp

ACC GAC GCC ATC

GCC

GGA

ACC CGA GTG

Thr

ACC ATC GTC GAG

Thr Ile Val Glu Thr Asp Ala Ile Ala Gly

ATC

Ile

CAG AAG GGT GGT GTC GCG GTG AAG

GAG CGG CTG GCC

Lys

Gly

Gly val Ala val

Lys

Gln Glu Arg Leu Ala Ala Gly
GGG

GGT

GTG ACG

1710
ATC GTC GCC GGT

Ile val Ala Gly

GGC

Gly

GCC AAG GCC GCC

Ala Lys Ala Al

AAT

Asn

Gly Gly Val Thr

CTG AAG CAG ATC GCC

Leu

1800
GCC AAC ATC GTG GAG GCC CCG CTG

GGC

AAG

Lys

Gln

Ile Ala

Gly Ala Asn lle Val Lys Glu Ala Pro Leu

GGT

Gly

GTC TAC GAG GAT

val Tyr Glu Asp

CTG

cTC

CAC GGA CTG AAC

His Gly Leu Asn

GCT

Ala

GGC

Ala Gly Leu Leu Ala Ala

AAG CCG

Pro

ACC GTC GTT GCC GAC GAA AAG

Thr

GGG CTG TTC CTG GeC

ATC

GCG

Glu Lys

Lys

Ala

Val Val Ala Asp

Ile Ala Gly Leu Phe Leu

TGA CCC

GTT GGG AGC TAC GGT ACC GAG

AAC ACC ACG CAG TCG

T6T

GACACCGCAGCGG“GGTGTCGI’CATCGGGGCCTGCGTC

Fig. 1.

AGG

2340
CGA CGC CTG GGC ACG GGC GTC GAC GAT CAG CGA GTA GCC GCT

CCT TTG GCC GCT GTG

2160

CGG CGA GAA GTC GCA GCG AGG AGC CCG GTC CCT TTG TGG GGC CGG GCT CCT CTG

2250
GGC GAG TCG GGG GCC GCG TCT CGG TGC AGC AGC GCG CGG ATG GGT CAC

AGG ATC 3"

The Nucleotide Sequence of pAT 201 Encoding 60 kD Peptide

The deduced amino acid sequence of the open reading frame is shown beneath
There are two corresponding open reading frames, the

the nucleotide sequence.

first initiation codon is ® GTG at nucleotide 439, and the second is ® ATG at 481.
® ATG seemed to actually function in expression of 60 kD peptide, because it
has putative SD sequence (ribosomal RNA binding site) in the upstream. The
molecler weight of the peptide is estimated 56,723 dalton.

wokE L (Fig. Do TORFNICIEBHEa F v &F
Z 505 triplet 28 5 K & » 439~441 FE D GTG
(Fig. 1®) &, 481~483 & D ATG (®) @ 2 fHHs
Hiasht, D KBEBESD &3 vt v+ 2BHET
(Fig. 1-SD) O, @ 426~431 ¥k (TTGCCQ®),
449~454 (TTTCAT) e KIGE ® —35, — 10 fHikic
KO BED SN EMD, hED ATG PERE
WK ET ARG F v M L, COA—T VY =T 4
v 7 L—2n13, 54007 3 B, #HEESTE 56, 723
FNVRVT, 9 TRy v Ty bOENEFE-HKL T,
D7 Y/ BEFICIE, BT 15kD R7F FHFD
& 973 signal sequence (ZiB»H SN H - 72,

pAT 201 4 A i& iz ¥ @ 3 H AL 5] 2 GENBANK

(Ver. 88/8/11) =4 "= TR LKL 5,
coding, noncoding region &% T, M. bovis BCG
64kD MbaA & ¥+ 7 & 13 94 %, M. leprae 65kD
EETY & 13 84 % DR E R D, & 5T M. the.
Erdman # 65 kD & ¥ /¥ &I=F? L3, 99.9 %DM
Eli % 72, Erdman #R 0,

—X L T#H Y, noncoding region
BAHONIDATH - T,

3) vEF v ERTF FOREBEKL

15kD~X7F F (ATO0) & 60kD~7F F (AT
201) OFEHIZO VT OFMISHHICES A, LT gD
T5&, 7, iﬁ%ﬁﬂﬂ_t, a—-F 4 v 77 L—L0DH
ha F v BFHAREKTAIC , TOHEHNFESY T

coding region {3 100
I 1 EEE VS

l):]
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0.7

0.6

0.5¢

0.4r

0.3

Protein (mg/ml) o—o

(=]
NaCl

20 40 60 80
Fraction number (3 ml/tube)

A : Step 1 ; Crude extract from E. coli DHI carrying pAT 01
was applied to a column of DEAE Sepharose CL—-6B (1.7
X14 cm), equilibrated with Tris—buffer I (30 mM Tris—
HCI, pH8.7,1mM EDTA, 0.1 % Triton X—-100), was washed
with 50 m! of the same buffer and then eluted with a linear
gradient from 100 ml of 0 M NaCl to 100 ml of 0.3 M NaCl
both in Tris—buffer I. Fractions of No.43-51, reacted
with anti-PPDs serum by dot blotting (&), were
collected.

o

S o o

[y]
=

Protein (mg/ml)

10 20 30 40
Fraction nmber (1. 5ml/tube)

B : Step 2 ; The fraction step 1 was loaded to a column (0.8%
3.0 cm) under the same condition as step 1 and eluted with
a linear gradient from 30 ml of 0 M NaCl to 0.2 M NaCl in
Tris buffer I. The fractions of No.12-14 (&) were
pooled.

Fig. 2. Purification of 15kD Peptide (AT 01) by
DEAE-Sepharose CL—6 B

511

2y v7ay bOEE—F LI L, RIT, THOSDFE DEEZ LN, £5T, JIVEFYFRTF FOH

HRINRI =752 FO 70— —FEHOFMIH
b oTRD LN, BARBLZTHO, HEEHROD
signal ICX BAFEBEPRBENIc LR ELS, ATO1
AT201 d~7 # —HRORTF FEORME Y VX7 T
2754, EMEBEROBEELET,» S 0A RSN

PEIEMEDS, BEBITHEKERTF FOGEEE A K4 3
LEZ, RicThdR7F FOREERS 1,

4) VavEF v hRTF FOKEE]

Fig.2 13 15kD (AT 01) DEH % — v %2/RT, &
1EIHDEAE 7u= bt 2757 4 — (Fig. 2-A) Ti,
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M.W.
kD
7.9

5.0

3.9

2.1

Fig. 3. Analysis of Purification Steps of DEAE
—Chromatography 60kD Peptide (AT 201) by
SDS—PAGE and Westernblotting
Lane 1-A, B : fractions of the first step reacted
with anti PPDs serum.

Lane 2—A, B : the second step.

A ; Coomassie brilliant blue staining.

B ; Westernblotting. M. W. ; Molecular weight

marker.

o Ees Bk B8 S

BIEEE0.15M, Hruoxts574— (X2-B) T
iE, BIEEE 0.1 M fHiEicfi PPDs JUARBR S E A E
Tk,

¥1EEH DEAE 7 v= 75 7 4+ —[BiH4E O SDS
—PAGE-% v 7 BT, vx Ry v 7oy MEHE
Ny RIIKHEG BNy FPSCEARD N Fhkki s h
oo o= 7574 —TR, BERBICHIET S5
YNy REDN Y FOARHE NI,

Fig.3 13, 60kD (AT 201) OHFHK 2 F v FEIR
T H/u2bs 57 4-TlH, y2TXFv7ay b
(Fig. 3-2, B) OBtE Ny FicttiSd 3 4 v 7 s
(A) oY FR1IAEALENTZ, 15kD, 60kD ifj
#HEd, Bruo< b7 357 4 -1, Detoxi—Gel MLE
LT, BEERE L

15kD (ATO01), 60kD (AT 201) & &, #A#z KiG
Hog (BEE) »5#150ugn ) avE+ v xR
F FBE SN T, Detoxi—-Gel RO HRKREZICEEN
5V FrFYVEBE, Ing/ug AT ThHo7,

5) VavEF v rXTF FOREEE

a) DTH BENKIE (Table 2)

PPD 2 Wi BERICB VT, B, EHEHFRO

Table 2. DTH Skin Reaction of Mycobacterial Antigens in Guinea Pigs Immunized with
M. tbc. AB. M. kansasii or M. intracellulare

Stimulants Diameter (mm=*8S.D.) of erythema! on guinea pigs (n=4) immunized with
(ug) M. tbc. AB.? M. kansasii M. intracellulare?| Background?
Exp. 1
PPDs (1) 1.2+ 1.9 6.8+ 1.1 6.8 +0.4 -9
PPD-Y (1) 8.8 0.8 17.8 £ 0.4 5.8+ 1.8 2.0£0.0
PPD-B (1) 6.5+3.3 50£0.7 13.8 £ 1.8 1.0x1.4
ATO1 (10) 9.8£3.3 7.0 2.1 5.8 +0.4 2.0x0.0
ATO1 (5) 8.2+3.2 N.D.® N.D. -
ATO1 (1) 6.3 2.1 N.D. N.D. -
E. coli® (0.1) 0.7x0.1 2.8+t 1.1 1.5 £0.7 -
Saline - 0.56*+0.7 - -
Exp. 2
PPDs (1) 14.3 £ 2.5 8.5%x0.0 12.0 £ 0.0 5.0+0.0
PPD-Y (1) 11.3+1.8 11.0x 1.4 10.8 = 0.4 0.5+0.7
PPD-B(1) 9.3*x1.1 5.3 +3.2 13.3+1.8 6.0+6.0
AT201 (10) 12.3 £ 0.4 13.5 £ 2.8 17.5 £ 3.5 2.8+t 1.1
AT201 (1) 9.5+3.2 5.3+0.1 10.0 = 0.0 0.0+0.0
AT201 (0.1) 2.5+3.5 1.5x2.1 4.0+0.0 0.0+0.0
E. coli® (0.1 2.5%£0.0 2.5+0.7 1.5+0.7 0.0+0.0
Saline 1.0x£0.0 1.5£0.7 2.5%0.7 1.5+ 2.1

1) Erythema was determined 24h after challenge. Average =S. D.

2 ) Sonic extract from mycobacterial cells.
3) E.coli K-12 DHI carrying pUC18 only.
4 ) Saline+IFA. 5) Not done. 6) No response.
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tEoH REMEEYE, $8bB5, M. tbe. ABX PPDs,
M. intracellulare % PPD—B, M. kansasii %t PPD~—
Y TlE, BOKIEERL, NFoAXBHeaELD b,
BEESR SN (P<0.1~0.0D), IZ15kD (AT
0D 2ERNFELTHOEES, FTo0 X8 M
the. ABBAEICX L, PPDs &[EBEFIRZERL L 7ohs,
PPDs ik R o/ & 5 BB DI o7, 185,
15kD (AT 0D) 12 & BRI, 158 10~1 pg b -
TBIKENETH > 720 PPDslug & AT 01 ® 5~10ug
DODRIGICREBEEMREDONT, PPDslug & ATO01
Dlpg TREEZ P<0.D 26 -TAT0L DAL
gg o, TOT L5, potency @D AT AT 01/
PPDs & 1/6~1/10 &#EE S N ~F OB R M.
intracellulare, M. kansasii BAFEIPI I L, AT 01
DRIGIRTD » 72 (P<0.05), T DFERMS, AT
01 1&, PPDs [alkk 0% > DTH BEARIGE
EHELSAVETHEEELONT,

—F, 60kD (AT 20D) &, + v #H X7% M. the.
AB BfETIE, 15kD (AT 0D R, BIKEEHEARES
RIGAERL TS, Lrl, ~Fod2GHlaETH
BOWRRERL, 15kD (ATO0D &Ry, HEHAR
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BDONIED - T,

b) U v o3EiY v oSBREEGERUE (Table 3)

st B 3EE o PPDs, PPD-B, PPD-Y &, DTH %
FARRIGE BRI, TXTOHBERIEY v BRicxf L
TH, BRI EEE L, FEERPRERTE» -7 15
kD (ATOD 13, &EAEY v oBRicxtl, PPDsichkh
B aHMDiAAEBDI, TTTIRO0.6ug DL 6ug
L0 HED AR BEVEERSED S, BB, HiRE
W% < 155 LHHIENSAER L TWi,

60kD (AT 201) & M. the. ABIEAEFR T TS L, ~
F o i 21 M. intracellulare, M. kansasii & 5 I
background icxt L T HEDAAME L, FRELZR
AT RRESLD ST,

E ES

pAT 201 & ABIZT, Sma 1 EALLIT OIEEES %
BatLiE A, REXTF F60kD (AT201) &&
AbNBA—TV)V=F4 v 7 7v—5613, 2EZS
Nz, BIRY bRz & T, TOXRTF FBIZTFOK
BEANTORED, N7y —Dlac 7oE—F—I1T&D
9, M. tbe. ABHIR® signal TRE LT3 L

Table 3. Proliferative Response of Lymphnode Cells from Lewis Rats Immunized with
M. tbc. AB. M. kansasit or M. intracellulare

Stimulants [®H] TdR incorporation [ mean Acpm(*SD)]from rats(n=2)
(rg) immunized with
M. tbe. AB.V M. kansasii! M. intracellulare! Background?®
Exp. 1
PPDs (1) 4926 + 102 938 + 234 1482 + 359 402 £ 129
PPD-Y (1) 1334 + 247 997 + 349 1541 + 140 242 = 46
PPD-B (1) 969 + 168 647 + 156 2705 £ 162 228 £ 18
ATO01(6) 1443 + 346 N.D.¥ N.D. 496 + 154
ATO01(0.6) 3187 = 115 633 £ 98 1755 =+ 509 806 + 154
ATO01 (0.06) 2101 = 7 809 + 144 2511 + 419 501 = 83
E. coli® (0.1) 489 + 98 156 = 18 349 £ 57 347 £ 42
Saline 434 + 102 141 £ 10 159 = 13 196 = 59
Exp. 2
PPDs (1) 1875 =+ 291 780 = 60 2407 = 80 823 £ 173
PPD-Y (1) N.D. 532 £ 45 N.D. 889 £ 60
PPD-B(1) N.D. N.D. 2595 = 48 1215 = 57
AT201 (10) 2123 + 120 1315 = 61 2445 *+ 138 2063 = 232
AT201 (1) 1493 = 99 547 £ 26 1890 =+ 278 1415 + 192
AT201(0.1) 892 £ 91 265 £ 55 1265 = 33 794 + 127
E. coli® (0.1) 696 = 13 355 £ 43 1128 =+ 251 799 = 19
Saline 579 = 22 264 £ 26 726 + 226 553 + 169

1) Sonic extract from mycobacterial cells.
2) E.coli K-12DHI carrying pUC18 only.
3) Saline+IFA.

4) Not done.
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5, KIBE Y &V — afE&EA (SD EF) U0
FIWHEETHEEZ, ROXITER LI, $1bB,
ZDa vy RAEFNCHMT 5 AGGA »5, 481 5
ATG O ki, 466~469 HEICED Shrzs, 43918
GTG b ohlih oty Lc->T, BiED ATG
ARG N vETAA—T Vv ) —F 1 v 7 v — 0%k
HLU7,

3 Tic Shinnick? 513 M. tbe. Erdman #® Agt 11
A7) —hbra—=vr7EN65kD €/ 70—
FATURICRIGT % & v ¥ 0 B F OEEES| A 7E L,
QDA =TV )V =F 4T 7v—04, B1TT I/
540 7 ¥ / BEAMEE L TWA, & 5Ic Shinnick 13,
Erdman #5407 3 /A -7 v ) —=F 4 v/ 71—
4 O _LFEAYIC B —galactosidase BIEF & #ifE L7 2
o — VICHREHRBESED SN BE LMD, 540 73
JBOFEIBWT, KBRNTHEETZ %, Erdman
FRE K D transcriptional signal BB L TWA T &
ERELTVEY, Thid, A THEESNIs o -
v0, HORBEBEEXRET3b0TH 3,

INn o DOEEES] L, 4EO 60kD ~7F F#ERT
EHKTBE, BEDSM T I/ BA-—TV ) —F 4 v
77 v—und, 100 %OHEMRERS, WHWY 5 myco-
bacterial heat shock protein ® 1 2 T& % T & 234
» o 72, Shinnick!® iF, TD ¥ v vy BHELEICIE
WL TAHS51 % common antigen (CAg) 0¥, O
SFED 60~65kD ica i LT3, @ HEifn &
SRS DLy FREEE & - TW 5, @ immunodominant
Thb, IOIFREMATVEEBRRTVWE, 73 /8
LARVTIR, SRl Tc E. coli'® DI3d», Legionella
pneumophila'?, Borrelia burgdorferi'?, Coxiella
burnetii'®, Treponema pallidum'®, Chlamydia
trachomatis'® @ CAg &, mycobacterial heat
shock protein AR O HEMELSERH SN TV 3,
¥, €/ 70—F VAL XV T, Pseudomonas
aeruginosa, Neisseria flavescens, Rickettsia
rickettsii'”!®, 15 & D CAg ORICRENRED SN T
W3, PlEozEns, 60~65kD © CAg i3, HHERE
ERATEBFEENTWE S v X7 EBZHNTV B,
BITE, HEVELORMBAREIRTT 200, $TO
EYNCEET 5 5s RNABIZTFOHV O TS, &
Blfi7c b7 v —=v 7 LTHEIZ60kD (AT 201) &
EFiR, MESERCRESh, LBICFEET ISV
B 5, DIREANORHBMREHES 1 DOEEL L5 H
b Lz,

Z ® mycobacterial heat shock protein D HfEZ
HREIC D W T ORRIEE STV 3, HIEROE
BEPHIBEEIC DLW TRAHTH 5, HTFEMDPOEZ S
L, HBEERICHERL DR ERAREBREOHEEEZ T ITL

fE O 6B B8

<, LA BREESINTWV A LD S, mycobacterial
heat shock protein i, fHEMAN T SH»OEESEE
ERILTOBEHES NS, fIAKE, §TR7E—=
v 7ENTW5 Coxiella CAg htp B#fzFD 5 XK 1/3
RAIBE ams &z T EHEMAE Y, ams BIEF
¥, mRNA OZEHIEELTW5, 4Eso—=V
7 L1 60kD = 7F F (AT 201) 122V THUOHRE
RIS L 3HELS ZRETH S D, CAg DRB
IZB89 % transcriptional signal IZ2 W T4 EID 60
kD #mzF D EH» M. tbe. Erdman # 65 kD &= T
Borrelia, Coxiella CAg Bz Fic2WVWTd, KEE
NTHIET 2 LDTE S signal KK DFREET B L
MESNT VBV ATHED ET L RES
NTW2 5 vy BETFH, EEBEZ CHEET % signal
KL DFAFisnTWBE T E, £, TOsignal ®_EAL
OFIEIREORIC L 2 RERERHRETH 5,

AEDO60kD Y 3 v EF v b T F K AT 201 OF5
B3, 2EOA FvRBI = N ST T 4 —BETITS
T EMTEI, Fig. 3-1, BTl3, pUC 18 RRKIBE
W PL PPDs $IfiiE &, 5% 1 [EAEEROKIGTHE,
BB E0KD A D/ NV FBED SN, TOH
& LT, 60kD )7 F K4 SDS—PAGE O#fEICB
W REZ Y, SREYCK L THl PPDs IMEMKR
BLicEEZ o503,

BMEso-—=v sy vsofiRMi>VTR, £
 DEMIL SN TWB, Oftung'” 513, & b T Hifa
7o —viIZxtd % Erdman % 65 kD # v ¥ 7 OHiEM:
ERFL, ~vov— THIRGICER#S NS EERLT
W3, Kaufmann'® i3, #EHEBRIE<Y X TOEREY)
voRERIC, 65kD ¥ v oy RIGH T a0 E| & 255400
LTWB T EERRTWVS, LipL, THHREALED
WETR, BFERBEBROT Y Fr+ v YORELK
HBREG chEEEERIT L TBD, TV Fr:v Y0
FHICOVTERZBEL TRV, 3B back-
ground & LT UL -> TR, FAkcbid, 8K
mitogen iEMEEF > T ¥ F b & v VBAEIC & BHEEE
i, ZETEI2NETHBEEL, §NTCOEREZ Y
Fb+YvBRES S L Detoxi-Gel LUEL, PFvh
7—7 A N THEARD S A TERICHE L 7o 4RO 156kD
~7FF (ATO0D 3 DTH ZRAKIE, Y v/ ¥8i) v
NERIERERE & ISR € o A 278 M. the. AB BRIEENY)
XL, EiEHiH & LT PPDs BOfER 2 F>—7,
M. intracellulare, M. kansasii &{E T &, HEHIK
IEPMEL, M. the. AB BEICHENTH 2 T &89 h -
72

L»L, 60kD~<7F F (AT201) &, DTH &I
WRIG T, BERFIC & 2 RERED S, EfF
REBEERFRE LTERAL T W, —F, Y v Y8y
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VOSERIEFERUG T, FEREEN Y v vERIS LT &R
BAEHER LI, Thid, ©60kD *7F FEED
mitogen FEMEAE D, @ 60kD <7 F FHHE—#ED
CAg DMK ZE S B, T TICMOED CAg IKBMESH
7o) voSERZHIEL L 72, @ mycobacterial heat shock
protein BHIE DO A7 53, BB & M@ & s
SNTHO, CoBSHDIREM T Midz bk
ILlt, BEBEBEZONDE, @ DGR, Ja—<FE
CoHOREREE CAg LOBRbERSNTED,
BTE, 60kD X7 F FEBWHURL D &, BRERHPH
CURERB O & OBk SF7z T\ 5192072 g
BAEEN M Ic 4 B 60kD <7 F F (AT 201) O, in
vivo ® DTH B E ARG &, in vitro ® ) v o358y v
SSERBSFEIT IS O FREEIC D W T, R RBE IR TE
RES Rl nBIS L T WAk EEZI SN, &5
ICREM IS RET S LEET B Do

60kD ~7F F (AT 201) OEAEANBEIIOVTIH,
M. leprae 65 kD DSHBABEX 7 F ¥ 7 ) 4 v ITHEEL
TVWBEVHIREND 5, 4EE60kDDR7 Y —=
v ZIC W R HLA I35 PPDs BB TH ©, PPDs ik
BATRIEEERE» OB oN/cbDTHB, LrL,
TD60kD X7 F FREKCKTSE/ 7 v —F i
hcrso—=vs L7 Erdman ¥k65kD & v »¥7 &[F
—THot, TOHMEE LT, OERERKCEEED
RifEd & LTEHB LTV S, @60kD 7 F FOEAE
DOBHELLTVWEBETHFELTVS, @60kD *7
F FiTlid, 15kD R7F FIREBHDONDE Y I F VT F
FIZEBD S N8 - 7078, FEMEIEE O WFEIC X 0,
REHBEETICHMShTWS, BEOTREEMNEZ 1
%,

AFicH T 3, BEE CORKENREEZETD s o—
=V}, 22005 ESHLONTVS, 1 DI3KIGH
THRELIRTF FEPAETR 2 ) —= v 7T 3HET
b, COHETRI B —= v FENBRTF FITi,
O HREEMELH D, @ KBEHNTOLEEL TEKIN
BRTF R, EVSHIIEAS B, EE, FLOHESEL
T, ¢RI LET, BRIty v o0
N K7 3 7 BESI %2 b & iIcAkS /e DNA 7o —
TiLkBsa—=vIBftbhTwab, TOHETH,
@y vy pEBlaheT 3 BRSBTS S b
DIRonz T L, @ KEBENTRESNZLELH
FHTH B &, REDRENS 35, ¢ TIRE, F
W53 DNA 7o — 72V, o HURY, MPB
57%”, MPB64%® © s o —=v 7 %iT->TW 5,

EEREY, 5 TEF LEROHERR, &
KEXORIGOBITICEZ BB INT X 1, HFEYF
HFEORBICLY 70 —= v I NIERE S v/
DFERE, BAHHRES E B RARTF L HE L THL S
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nTw3, Ll, EMEEEOEAHNORFR, 5~
NIFREZFTIEL Iy 2 RAD, a-F770%—,
ZWIK, 7F K7 YA vFEDbiological responce
modifier (BRM) ¥, MlarZticBi5d 25< 0
RFRE, ZBRIChiz-TW53, INbS3FXETORF
OHTDY o—=v I R7F FOMEFTBEERORE
EWRBTHAD,

& B

AFE PPDs OIE#ERK Mycobacterium tuberculosis
HILBDNASA TS5 —%, 7IRIFNT ¥ —
pUC18 ZH W T/E®I L, $i PPDs HLIME & RIET 5
TEORTF FHROBIETFE2/n—=v 7 L, T
RS, A—T v ) —=F o v 7 rv—nERELR
15kD R 7F F (AT0D 2FHEHT 27 0—v, pAT
01ichiZ, 60kD R7FF (AT 201) 2FEHT 27 0 —
v pAT 201 # AR ZETF 12 2 W TRIB ORI %17 - 720
F—y—_"—2TRR LI LT A, 60kDHEEEIZT,
W W35 mycobacterial heat shock protein @ 1 >
EEVHEEANEYD S i, RO pAT 01 & 4EO
pAT 201 DRBE~7F Ni3, = OFEBHE» S, @A
SNy TRELIEEER7F FOAL SRS T
3L%EZoNl, 22T, DEAE/ o= br 357 4 —
Lxv R rFYVREN S LAEROTHBEBZKBED S
® 15, 60kD ~7F F (AT01, AT 201) DFE&EIZER
A, ThsicxtLT, 1I5kDX7F F (ATO0D i,
PPDs icfiA L i REEZF-ERLRFTH L &M
S otee —H, 60kD X7 F N (AT 201) 3FEE
DA OTBERERIEEIYIC, FFRNICRIET 204185
¥, invitro TRIEBIEEH D Y v ¥EI ) v oERITh
mitogen /E¥: %7K L, bacterial common antigen &
L T ORBEFHEEER > L0 o, 51T, C
noYaveF v ERTF FOMGEBLC BT o
B Sy & OMEBAGR, Ak 28EKE S /Y7 D
sa—=v It OoVWTXEITEE L 1,
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