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Mizuguchi (University of Occupational and Environmental Health, Department of
Microbiology)

2. Study on recombinant BCG : Takeshi Yamada (Nagasaki University, School of
Dentistry)

3. Participation of 7/6—T cells in the protection against mycobacterial infection :
Yasunobu Yoshikai (Nagoya University, School of Medicine, Research Institute for
Disease Mechanism and Control)

4. Genetic engineering of cytokine system on the tuberculosis research : Kiyoshi
Takatsu (Kumamoto University, Medical School, Institute of Immunology)

(Received for publication June 20, 1991)

According to the recent progress of biotechnology, it has become theoretically possible
to understand every biological phenomenon by the term of “gene”. In mycobacteria, the
first successful application of the technology was made in the field of Leprosy. Difficulty
of cultivation of M. leprae stimulated to introduce the technology into the study field ; for
instance, gene cloning of various kinds of leprosy bacillus protein were succeeded, and the
existence of yd—type T cells responding to the proteins were reported. Following them, gene
technology has been introduced into the research field of tubercle bacillus.

By this time, one of the most remarkable success of DNA technology in tuberculosis
was seen in the field of “DNA probe diagnosis”. PCR technique will be practically applied
soon into this field. This topic of diagnosis should be included in this symposium, but it
was excluded this time, simply because that the diagnosis techniques were the topics of the
symposium of Tuberculosis Society Anuual Meeting held in the last year.

The first two papers in this symposium deal with the applications of gene technology to
the mycobacteria, and the second two to the host. Through these papers presented by young
professors, the chairman hopes that we could learn new aspects of tuberculosis research, and
that it could contribute to eradicate tuberculosis from the earth in the future.

* From the National Institute of Health, 2—10—35 Kamiosaki Shinagawa—ku Tokyo 141 Japan.
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II—1. ESTABLISHMENT OF A HOST-VECTOR SYSTEM IN
MYCOBACTERIUM BOVIS BCG

Yasuo MIZUGUCHI * , Hatsumi TANIGUCHI, Takezo UDOU, QIN Ming Hui,
Yoshitaka GOTO and Tohru TOKUNAGA

(Received for publication June 20, 1991)

The recombinant plasmids, pYT72 and pYT92, were generated from a mycobacterial
plasmid, pMSC262, and a Escherichia coli plasmid, pACYCI177. These plasmids were capable
of replication, and of stable maintainance in Mycobacterium bovis BCG when introduced by
electroporation technique. Efficiency of transformation was about 10 transformants/
ug DNA, and was the highest in the phage sensitive mutants (5-10, S—20) isolated from
BCG Tokyo strain. We have also isolated transformable mutants from rapidly growing bac-
terium, M. smegmatis strains Jucho and TMC1533.

By isolating deletion mutants from pYT72/92, we could determine the location of
replication region of pMSC262 within a 2.3kb Pst I — Hind Il fragment. Using this
fragment, we constructed "mini” shuttle plasmid pYT937 (5.9 kb in size) which possesses
kanamycin and ampicillin resistance markers and replicates in both E. coli and Myco-
bacterium.

Nucleotide sequence analysis of the replication region revealed that there are 2 potential
coding regions which contain more than 200 amino acids. The largest one (ORF1) which
codes 311 amino acids, however, lacks Shine—Dalgarno like sequence in the upstream and
therefore may not be functional. The other coding region (ORF2) contains 260 amino acids

* From the Department of Microbiology, University of Occupational and Environmental
Health, Japan. Iseigaoka, Yahatanishiku, Kitakyushu 807 Japan.
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and was preceded by Shine-Dalgarno like sequence. Upstream of the ORF2, there were

several repeat sequences which may be important in the plasmid replication. GC content of

the 2.3 kb fragment was 69.8 %.
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Fig. 2. Transformation of BCG S—10 with shuttle plasmid pYT72
with (A) and without (B) electroporation
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Fig. 3. Deletion mapping of the replication region of pMSC 262
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II—2. STUDY ON RECOMBINANT BCG

Kazuhiro MATSUO, Ryuji YAMAGUCHI, Akihiro YAMAZAKI, Kunihiro TERASAKA,
Sadamu NAGAI, Hironobu TASAKA, Chiyoji ABE, Masayuki TOTSUKA,
Hideharu YUKITAKE, Komei KOBAYASHI,

Naoya OHARA and Takeshi YAMADA™

(Received for publication June 20, 1991)

For the purpose to establish the system to express foreign antigen from Mycobacterium
bovis BCG. We have cloned, sequenced and expressed genes for secreting proteins, a antigen,
MPB64, MPB57 and MPB70 from M. bovis BCG. The upstreams and structural genes were
characterized. The gene for @ antigen of Mycobacterium kansasii was also characterized.
The gene for a antigen of M. kansasii (k—a) was chosen for the further study at first. This
gene was fused with shuttle plasmid PIJ666—PAL5000 obtained from T. Kisser and
transfected to M. bovis BCG (Tokyo). Transformant was obtained by a selection with
kanamycin. It was able to secrete k—a antigen.

* From the Nagasaki Univercity, School of Dentistry, 7-! Sakamoto—machi, Nagasaki 852
Japan.
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DNA-—containing a B—cell epitope (Glu—12—Leu—Asp—Arg—Trp—Glu—Lys—Ile-19) of
human immunodeficiency virus type 1 P17 gag was fused to this vector at C terminal of

k— . Using this vector, we have succeeded to express foreign antigen in M. bovis BCG.

The products were analyzed in one or two dimensional electro—phoresis. The results

thus obtained will be reported eleswhere.

Key words : Secreting proteins

F—-0—X: HWEEHE

#

BCG £ 7 7 7 v O HIEAERET & #R O TR
FHOBEFEDRENY §—IHALBCGHET 75 v
B, ChZ e bcEEThE L FOERNTHR
PRAGARE S AWT BT LI b, TOREBIUREEZ
T A 0EIREL, 2OLEBCGHOT YV aNy M)
BEMEIEHARBLANRE 7 7 F v ERETHA D,

DNMEIEBTEDEKIII>H B, 1) AROHUFE%E
BCG B4 2 A REME 2 kT 5, 2) HROTUR
DEMAREL TBCG BAKRTHRE®ERET 5, 3)
v/ 7y —YHNTHEED NSNS EHE X MHC
class 1 ® pass way THEIE/R SN 2 A REMHEN S
WP i d s - THIlZIC IS B, v 1 v Rk
YUED TG 7 7 F v R EBDICEHEBERREBZTHA S,
Pl B % ERR T 5720, £ EOWEAEOHIE
BEFEI /v —=v L, ZOWHEEETT 2R EE
Bl

il

B &

Bikk : Mycobacterium bovis BCG HEH#K, Myco-
bacterium kansasii ATCC 12478 1 Sauton ¥H1T
K% Utz, Escherichia coli JM109 & L broth TH;
# L7, BCG IPEEBROERICIITNVT IV -FF R
b —2&0.05% Tween8) %2&% Middle Brook
TH9 71 a3 v A2H Wi,

R HIRBEES A1 Y avFy b, Kpnl Y va
— BEHEEREE (BEK) poALK, Y- F v
5 —BEADEDTY ¥ ¥ IgG i~ v Rifkid Dako
ket (7v<—2) & Bio—-Rad Laboratories
DOEAL T

7o — 7 OEE KRB ONKG T 7 BRES O RE
T3, 470 gas—phase protein sequencer (Applied
Biosystems Inc.) Z{H L7, ThExza—FF 54
IR LA F Fid 3710A DNA synthesizer (Applied
Biosystems Inc.) itk > TAK LI, ThE¥P TS
NV L7, # 100pmol @ 7o — 7 & 50mM Tris—
HCl (pH17.5), 10mM MgCl,, 10mM DTT, 0.66

uM ATP, 100uC (y—¥P) ATP15UDT4 RY X7
LAF F+F—EE2E8 30ul ORIGHKAE 37°C 2 B
OB E 72,

FHEYNL T Y FAEA Y a v HEREEIL 72 DNA
3 ug ZHIBEER TTEAMEL08 % T Av—27 v
BLIKENIC L 0 #EL 2% 0.5N NaOH, 1.5N NaCl
TEML, V—vRIY—V, FARYAVYTLVYT 4
WY =1t Lie TDT 407 —% 37°C 16 B
& 72 10%cpm @ ¥P 7 v — 7 % & & 5xSSC (Ix
SSC=0.15M NaCl, 0. 0.156M 7 = ¥ & v — ¥, 5%
F v v MEHK, 0.1 % SDS) 1Tig Lice 55°C 16 efid
NATYFTA4EA Y 3 VET>T, TDHRT 4 VY —%
2xSSC—0.1 % SDS T154y 50°C THEH L, &SI
0.1XSSC—0.1 % SDS T 154} 48°C Tk L 1co Hokk
BA—LSVFT 5T 4 —%fTo T

DNA 7 o—=v 7 : fliREERZR UMW L7 DNA Wi %
08 %7 #o— 27 VERIKETHREL LBRBELRS
DU % DESL A fRickE &S &, Ih% 50mM Tris—
HCL (pH7.5) T#E# L 50mM Tris—HCl (pH7.5),
9M NaCl CIEH L7ze 2D DNA Wi A2 7 ookiva
L7/ — VTR, =5/ - VTHREET,
75 R3y KNy ¥ — PVCI18 %82 72 HilpREE & <ALl
L, NIFVTDOTNAYN T+ A7 75 —EThY VR
EfTofe THICTIAHF1M Y avFy FDNA WrH %
BA L, HPEERR3EREKK 0avE—-F v E.
coli IM109 IZfT- 7 0.1mM isoprophyl—p—D—
thiogalactopyranoside (IPTG) & 0.004 % 5—bro-
mo—4- chloro—3—indolyl—-3—D—galactoside & 7
vEV Y vESGL L - hTHES Y, TYEYVY
VitEoHWau = — AN L, TDIB=—D5
BprsNy LT —TENATY) Y FEELZBDE
SHEL T

DNA EEEFIRE : 7 o—=v s L DNA Wi %
PUCIBIcH 7o m—=v Ltk 5474+ vikic
THEHEEF 2 RE L 2o

K BIETFICARKT ¥ 78 — 2RI S SR,
pKK233—2 icHfiA L7z,

SESH A . RY 2 o+ PRS00 g DEAEE
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Freund incomplete 7Y a/Nv b & E BTy H FIT 4
[, 4 ERIRRETRICESN L TE i,

£/ 7 v ik BALB/C4 = 21z 100ug @
HEH'HE% Freund Incomplete 7YV a NV b EEBIT
RIEOE TICHS L, 2 MM#%IC b 5 —ER U< dh
Lice 1HAKY VBN 7 » —hOBEBEAEECHE
L7, SHBICHMEEE DRV ZFL YY) a—0
Tizo—<—fildLtRAt& e/,

vrIRy 7oy b :TE J0mM Tris—HCl (pH
8.00, 1mM EDTA) #EEikrh D EK A S L
12,000rpm, 154> Tl LiIAHMEEE 7, Th %15
% SDS—PAGE ic TEXKE L 7cfk= oo -2
AT VLY T 4y =B LE, 30mM Tris—HCI
(pH7.4-75nM NaCl— 1 %4(Mish cikig LIFER
MRkEEZ 7y 7 Lz, 20k, HHRIETS CIMH
PR U 720 IROWT/S— 2+ ¥ 5 — BHEADEDH Y +
¥ IgG ERIG S ¥/, HEIT 4—chloro—1—naphthol
0.02 % H,0, ERIES ® 1,

Wy - RKBEEHBEDO Y v bR 5 —
(PIJ666—PAL5000) 541 75 1) —lx T. Kisser » 5
nEshi,

HIV-1 P17 Bffifa = € b =73 ~Ns ¥ — : P17 %
HO—RBERBICREINTVE, ZOEHOVAVS
B E 3 — 9% DNA 248 L1z, 2O DNA %
PVR292 ® Bam HI-Pst 1 %4 M iZfA L, TOD
N7 Y- OEETE E. coli EQ192 OhT f—#
TPV -EORAEAE LTRESEEILENTE
%, BL-PIT**¢ €/ 7 o AMPiAZEH LYz x5 v 7
By Mk ZORMAEEAEOREEMEL 2,

& S

1. BCG H® a HiE"

K& o BUIR O N K 308 7 3 7 BREZY 13 Phe Ser
Arg Pro Gly® Leu Pro Val Glu Tyr® Leu Gln
Val Pro Ser”® Pro Ser Met Gly Arg® Asp Ile Lys
Val GIn® Phe Gln Ser Gly Gly® T& » 7z, Zhic
B 7e—-7%2 28K 1.
7u—-71 5-TTCTCGCGCCCGGGCCTGCCGG
TCGAGTACCTGCAGGTCCCGTCGCCGTCGAT
GGG—3" (Phe— 1425 Gly—19 #8244 3)
7v—-71 5-GGCCGCGACATCAAGGTGCAGT
TCCAGTCGGG -3 (Gly—19 » 5 Gly—29 icfH24)

BRD7O—-TD5 KifAR) X7 LAF FdF—
EEMHL PP TS~ %, BCGE O DNA %
Bam HI, Kpn 1, Pst1 TR2MH{LL0.8% 7 #io
—AFXNVTREBL, 7o—-7 15820V ITNALTY S
I1€4Yavli, 7o0-7IBLXUVIDOVFNTHN
4754 X4552kbp ® Kpn LMK A0 H L2

617

o—=v7 L, COEEERIIZRELI, Thdrd
2T 3/ BECHEHEE Ltco NARUGDT 3/ BRECH 25—
Lico 0D W Y 7 F V7 F FaEHE> 283 HD 7
I/BEPOBIEAETCH o, THIFIINIFYT
DRYWY 7 F WRTF N A SEEAE IOV TIRREYO
WETH oo VAR Y — LERIA, KBEH S o€—4
—averyy RSN EE S RoNni, 3oHDO Y
Y—DG+CERIT 8 B LMmVEER L, KEEOD
DWNY F—ITHAL, RBASEZLENTE S,

2. M. kansasii ® a HiJE?

BCGHD atifx 7o —7&E LT M. kansasii ®
aFBIETFER 7 0—=v 7 Ui, 0D7 3/ Bh
SIRBHRUWY I FINVRTF KE2ETS32BMHMOT I /B
POBIEABETHLIENHO M ER 512, BCCH
Dapili&h~%EDNA L~RLT84.8%, 73 /8
LLT 89.1 % DI ARE T 5 T & borh - 1o BUK
PR Z E 2 M TR NS 5 2 &S0 - T,
INRBZOHE®OREZ2HTHS S,

3. BCG ® MPB64%

MPB64 ® N K5 30 D 7 3 / BpaikE L, Alal
—Pro—Lys—Thr—TyrHis—Glu—Glu—Leu—Lys"
—Gly—Thr—Asp—Thr—Gly—Gln—Ala—Tyr—Gln
~Ile”~Gln—Met—Ser—Asp—Pro—Ala—Tyr—Asn
—lle—Asn® Chza—-F3332070— 72881
720
7w —71 :GACCCGGCCTACAACATC(Asp*—
Asn® IZH24)

7 v — 7 1 :GACCCGGCCTACAACATCAAC
(Glu"-Gly™ i #H24)

7o -7l : GACACCGGCCAGGCCTACCAGAT
CCAGATG (Asp’~Met” i) 3-0 7o -7
TheE BT 2 44kbp O Kpnl i i 70 —=>
7 URERETEZRE L, 207 I /Bh 515
SWY T FNRTF EBR SN, 618 DR 57
5 EHBIEFTH 5, HTR 22,400 LitE s hiz,
AN VHEIFEHOEED GHC ARIZT8.5 B EE WV E
ERTo RKBEDOHKE NS ¥ — A LREX ¥,

4. BCG ® MPB57%

BCG OEEAMICA 5N B0FEK 10kDa DEH
HThsd, CONKE20FHOT s /B higa—§
TEXIVLAF RO —T1E7a—-TNRKRDEBD
Th b,
Ala'~Lys—Val—Asn—Ile—Lys—Pro—Leu—Glu—
Asp'—Lys—Ile—Leu—Val-Gln—Ala—Asn—Glu—
Ala—Glu®
7o -7 1 :GTGCAGGCCAACGAGGCCGAG
(Val"-Glu™ ickH24)
7u—71:AAGGTGAACATCAAGCCGCTGGA
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GGACAAGATCCTGGTGCAGGCCAACGAGGC
(Lys*—Ala™ ic4824)

WEhO 7o —7 & bk5Ed % 9.0kbp @ Pst TWiFT
Eyo—=v s UeEERFIEIRE LI, Wy 7+
T F R ARV, 300bp OElLTFTHD 9 EOT
I/ AR T — NI B0TRE0,818 LilHas i, KI5
EORE~NY 5 —THRESE I,

5. BCG & ® MPBT70®

NAMWT 3 7 BRicMdT 2 7o - 724872 (GT
C CAG GGC ATG GAG CAG GAC CCG GT),
N EFEAT B 3.6kth D Sal IR % PUCL9 s o
—= v 7 LEEARSZRE LT, 30EDT 3/ Bh
SHBNWMY T FNTF FEHT b, KAEHER
163D 7 3 7 fh 512545 TH 16305 26T 25, v 7
FURTF FIEBUKESIEE IS V.

6. NNy — DR

PUCI8 ® HineI ¥ 4 bic/ v —=v 27 L M.
kansasii D a PURE LT (PKA20) 250W~27 ¥ —
RESERICRIH Lze TOUERBE - KBRO Y v v
g — 1A LT Yo by 5 —PISI8 2 Kpn 1 T
YW Lo —74, PKA20 % Hinc Il TUIKT L 72% Kpn
1) vA—%Hc2BWE, 225075 23 FA@E
L 13.2kb D4~ & =%l 7, TONRT ¥ —%
BCC HEfkico L2 hof—L—va VICKDEA
Uizo TEESEHIAIR D F < 4 & VTR & U RN BE
Ltzo BB HUAL v — b v EEHITREE U Ao, 4 B ER
%, FEE AR R THRRE L& SDS PAGE T4
% &, 0kDaffHiciBLANAY FARS N, M
kansasii D a fUFICH9 % Pifk % BCG R THIX L
TELNAIMEEHY, Y28 7oy bTHNSE
30kDa fIaTic B 7S N v SR S i, 1D S a Bl
JE % FPLC Superose 12 # 5 A TH®IL 72o TDONK
BT 3 BREIRGE Lo M. kansasii DHUREO N A
73/ BEHE— L, BCG WONKNGT 7/ ES &
E—H LBV, YUEOEE» S M. kansasii PLIEH
BCG Eh Soribhs e T ESiEBHE i,
wic HIV- 1 gag P17 offifa= &+ — 7%, ToOff
#.Z BCCHETRHAS ¥ BIERET-> 1o PITORT
3RS BB SN T WA, KE~10 O 7 3
JBBICHMT BRI LAF FEARKL, "=5—-H357
by - CRETFICEA LKBRETRE S S, Ik
RO E / 7 o F AMHUAERIBS B, BURT % REM
Bffifaz ¥ b — 7 Tdh %, Glu—12-1lel it = E b —
TD1oMH B, ThE abilEo CRIgI CICHAL 72,
CDEIBHBETFEY Y bV I —D Kpn 194 b
WAL 7o BCG BIBGIRRICEA L S h /R B ixik
kA& — b VESICRERE L 7z, BEHIhOBAEE Y T 2
yv7oy bTHNBEE, TEN-TERALKLablR

DFELTVWAE I ENFL AL - 1Y,
% =

Jo—=v 7 UIBIETOEME, WITh bimka R
OB 56D TH B, afiUIBRERICIL 2 L
TW3, BIEMEERIGEEIRLST 5, 747020 F vV
LT BT ENHL M ER Y, FEMICER SR
HUTWAIENRBINTWVWS, TS BHLAL
INROBEE R BE DM IS NS T Lm0k
KA LS EnSh -1 KL PEREDO—
FENd DT EWNENNP->TERY, TNS5E1DD7T
P —EABTE, OWMEAEDOR 30 %I KT
BRI ORI BB E A U T SRR R Rk LT
W5, MPB64 3FEMERICRONZ D TH 5, 22U
R LS 3 2 EMRB NIz, ol MPB64 Ok
B HI Eo W T PCR RIS TRWNIC BRI TH B T & AR
shP, MPBST BHIRREICIES #5053 bDTH %,
B S DB 2w 7 EEAETH B T EMBNH -7,

BCG B & M. kansasii ® aPUEONKMT 3/ B
S AH~3 &, BCG B D ®Pro—Ser!” 75 M. kansa-
sii Tl ¥Ala—Ala & -TW3, B LT, ik
Ny g —PREHURE DM L AR S LB TE I,
$7-BCG EE M. kansasii @ a PUF RGN
YIS ERY DS, BERNICRIET 22 E =7 bd 5,
NI & » THEEFUR OSSR ST 2 &N TE I,
COMXTRLUESWMNY =1, 94 VRHFEO T E
b= TARET S EARENS, AT s F U EL
THHSNES Z EMRENT,

X Ak
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II—3. PARTICIPATION OF 7/6—T CELLS IN THE PROTECTION
AGAINST MYCOBACTERIAL INFECTION

Yasunobu YOSHIKAI *
(Received for publication June 20, 1991)

To search for a potential role of T cell receptor (TcR) 7/6 T cells in host—defense
against mycobacterial infection, we analyzed the kinetics, repertoire, specificity and
function of 7/6 T cells in the peritoneal cavity, lymph node (LN) and spleen during an
intraperitoneal infection with a sublethal dose (5%10°) of viable BCG in mice. The number
of bacteria in the organs increased to a maximal level by 28 days after infection, and
thereafter decreased gradually. Of the CD3" cells in PEC on day 7 after infection,
approximately 25% were CD47°CD8", most of which express TcR 7/8 on their surface. On
the other hand, the PEC on day 28 contained an increased number of a/B T cells which were
CD4"CD8™ or CD4 CD8" and the proportion of 7/6 T cells was reciprocally decreased. The
kinetics of 7/ and a/B T cells in the LN ad spleen during BCG infection are much the same
as that seen in the PEC. The early appearing 7/6 T cells preferentially used Vy1/V &6
although the repertoire of these T cells are diversified. The 7/6 T cells in PEC on day 7
remarkably proliferated and produced 7IFN and IL—2 in response to sonicated BCG or PPD
derived from Mycobacterium tuberculosis but not to 65 kd heat shock protein (HSP) derived
from M. bovis. These results suggest that 7/6 T cells precede a/8 T cells in appearance
during mycobacterial infection and the early appearing 7/6 T cells may participate in the
protection at the early stage against the mycobacterial infection.

Key words : 7/6 T cells, BCG, Protective F—0—X: y/6 THIE, BCG, RLphf, <4
immunity, Mycobacterial infection ANy T ) T IRGYE

* From the Laboratory of Germfree Life, Research Institute for Disease Mechanism and
Control, Nagoya University School of Medicine, Nagoya 466 Japan.
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HEARBE BRSO OB 2305 T U v o¥BRIE, THE
fiL €74 — (TcR) 2/t L CHIRZZHT 5. TcR
Fa/BRE v/6 BT 5N B, /BT TcR KM
DRELYD CD4 & 7213 CD8 BBtk T faic BHEs 1,
oo X EAsEa IR (MHC) e Uiz
BT Bo —F, 1/6 B TcR BMEAEFA O EH DM
AR RN DT % CD4™CD8™ T #fd, & L U5
W FRZRY v oSERP RN T ) v oNERICRB SN T WV %,

y/6FITCR @) # Y ¥R y/6 BITcR 2%#H 5T
MoK > W TREEAHTS »72hs, i, 65
kd 2 b L 2EAHE (HSP) 2ati~1a~Ns 57 ) TH
AR 5 r/0 BTHBEMSAB S, =12a~2 7
Y 7 RRGLEE 1< B 1 B R R I /6 T T HEREASE
EHRE AR LTV IHEESEZ SRTVEY, b
nbhidy/6 BTHKEOD <A 3/,357 5 ) 7 BRYBA R
BicB i s BEE2RNTIEHNT, v RICBT B
BCG BREJETD v/ BT OBRE, FiEM, BX
Uz DBREIC > W TR L e O THRET 5,

R EFik

(1 & ¥

7~ 8:;8#D BALB/c = » 2 (SLC) ZHW7,

2) W

HEFEHED M. bovis BCG 22 — W% Difco
#d Middlebrook TH ¥ < 2 BRIHEE L, 5x10°
® BCG £& % v v R DEENICESE L1

(3) HHHZHEE

< v ZDMEREANIC N v 7 AR RS LIPS i
ZEULL 72, 2% 10°/ml OREREB e > 12 Y
—uHh 5 sl LT, IEAEEMEER L S5IC
JEfTE MM %2 CD4 &/ 7 v —F AR (mAb),
P CD8mADb LA TG 5 &Itk » TCD4™
CD8™ T flkas iz 1570

(4) Flow cytometry f&E#T

MEpER A S £ O ) v sHifE % FITC—H.CD 3
mAb, PE—4iCD 4mAb, Biotin—#i CD 8mAb,
$ & U DuoCHROME-streptavidin < 4t & &,
FACScan T L7zo $i Thy 1.2mAb, #iTcRa/B
mAb, $iTcRy/6mAb b¥fEIZH W,

(5 PCR #:

MM L v, mRNA ZH#iHL, &5 cDNA %=
fEBIL 72, & Vy, VOICKT 754 <—&Cr &1
12C6 754 < —%HWTPCR %17~ 7, WL &
{£F% Southern blott #iZ THET L 720

(6) T U v BREEFERIG

CD4~CD8™ T i i % [a] S o fift e 45t F S5 Ao Mg Jr &

O B HE 9

G[D

M. tuberculosis H1k® PPD, #@BEBELEBCG 7 4
£ — rEld M bovistHhRo L avesd v 65kd
HSP & 3 HiEEE#E LT, *(H)—thymidine DDA A
RN, £k, BELEROY A M AL vENRE
ELISA #% 7213 Bioassay IZ THRET L 72,

(7) fmpaEE s

CD4~CD8” T #ifa%4i CD 3mAb FH FT%Cr 3
~)U L7 P8ISHpE L e L, 6 BRI OREE bt o
SICr ZRIE Lt

i ES

(1) FBESNEEDZAL

5% 10° BCG % EREMIc# S LT 1 @8R 5 10 80
% TOMERERN, s L OROERRERNE LEC
%, RigFEE by 4 BHECTEEM Y -7 IEL,
Z0%, BErIED LI, (Fig.1)

(2) 7/6 BTHRRLOTRE

e 15EB O BN LU v o3iT, CD4CD8”
v/ BT HIB O RS EICEEI L 7208, Z O%iR%
WD Uteo Bt 4BE I % & CD4™ £ /213 CD8”
a/B B THIKaA L 720 (Fig. 2)

(8) 7/6 BT MR

&Y 1B oEEB LD, FAo vy -
MEWETHEEED, X512 CD 4mAb, $CD8
mAb EHIATHIE L TCD4 CD8” THifa & Lo

6 liver (O)
spleen ()
lung  (A)

9
-
8
i
Q9
&
~
El
s
e
o
g 4
=4
&
5]
3 \ [ I |

2 4 6 8 10

Time after infection (weeks)

Fig. 1. Kinetics of bacterial growth in liver
(O), lung (A), and spleen ([J) at various
times after an intraperitoneal inoculation
with 5x10° viable BCG. Each symbol and
vertical line indicate the mean * the range
of standard deviations for three mice, res-
pectively.
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(A) Primed —{ PPD %Z%%%Z%Zj
L 65kd HSP ////

(B) Unprimed

OB O EmeeBE E 9

r BCG lysate

r BCG lysate

L PPD

. I

0 1 2 3 4r
Fig. 3. Proliferation assay of /8 T cells in response to BCG
lysate, PPD or 65 kd HSP. LN cells were passed through nylon
wool column and then treated with anti—-CD4 and anti—CD8
mADb followed by guinea pig complement. Purified DN cells
(6x10%) from mice inoculated with BCG 7 days previously (A)
and from unprimed mice (B) were incubated with PPD at 30
ng/ml, 65kd HSP at 10 ug/ml or BCG lysate at 100 ug/ml in
the presence of irradiated (3000 rad) syngeneic splenocytes (I1x

S.I.

=,

=

10*). *H-thymidine uptake was determined after 72 hr incuba-
tion. Stimulation index was calculated with mean cpm of

triplicate.

DE DK 90 BLLEM v/6 BITHIIATH » 7co CD4™
CD8™ THifa % H L YURE RO FE T TBCG
4 € —+ (00pg/ml), PPD B0ug/ml), H LU
65kd HSP (10pg/ml) < 3 H &K, S(H)—
thymidine ODEVAHZFHNIcE A, TDy/6 BT
M BCG 54 £ — Mol ISL, PPDitxfL T
bEEORIGHEZR L2, 65kd HSP icxt L TOXK
oD SN -1, (Fig.3)

4) y/6 BITHIED L/¥— b7 —

BCG BYETHEL TL %3 v/ BTHIkED L/ ¥—
b7 — A AR 2 W T PCR T THENT L 7o,
BCG &4 1 BR%TIE, Vy1/2, V6l, V3 8L U
Vo6 2% 4 3 r/6 BITHkaNEML T %7, BCG
A4 —rIRRIET D y/6 BT HIKIE Vrl/2,
Vo3, Vob, Vo6 2B L TE8D, RY I/ o—F ik
r/S BITHIMDSKIGT 2 2 EMHS M ER - 70, —A,
PPD G T #fa, Vy1/2, Vo6 2%HI % 1/6
BT HRREASEEAL & 75 - 7o, (Fig. 4)

(5) /6 T T KO HEEE

Q%4 b A4 VEEHRE

y/S BATHIMA BCG 71 & — b LIE&E L Kotk
& it yIFN, IL—2 &Y% ELISA #% /13 CTLL
— 2%\ Bioassay #ETHNKET A, mWL 7IFN
TEME, IL-2 iEHE AR D, (Fig.5)

OHfapEEEE

/6 BT DL CD 3 mAb HAET @ P 815 [EEHH
faizxtd % re—directed cytotoxicity ZFH N7 & T B,
BOHIEEGEEEB L TWA T EBHSHITE -,

% -3

SEOFER L v, BCG BEEH X »/6 BT Hika
HEEMT 2 EAEOSMICE 1, TDy/6 BITHIK
i3, CD4"CD8™ TH b, Vr1,72, /Vél, V&3, V6
ERBL T\, v/ BTHEE, <4327 7
REICERNTHY, £ 2 o—F VERIGHEERL,
PPD o L T3, Vyl/Vé6 BT HHRa RT3 1458
BEDONI, 4 3,7 7 ) THEICZ, 7/6 BT
WO &Y FAZBHEETN TV LN,
o/ BITHAEEVIIREEEEEZRL, £
yIFN R IL—2 8 EDH 4 b4 VEEREERE L T\,
BCG BEBEICHE T 3 r/6 B THIRR, <A 3
77 ) 7 IRYYE O B 0 R IR & L CERE SRS
ZH-TWBHDEEZ LN,

7/ B TR &, MEFFAERL O KaiRMRIE© REC
#H, TEOLRBICHEET S ) v RRICEBEShTED,
AL O{E\W [primitive T cells] EEZ STV 3,
Z OHEEIC O VWTIE, RN ESZ VS, AROREY S
BT 5 ERMICEET S y/6 BITHRE, K
DHERB SRR RS & L CEEARE 2 H-
T3 b EHfEESN DY,



1991 % 9 3

A)

B)

0 =

D)

625

Fig. 4. Vy and V& gene usage in splenocytes derived from
unprimed mice (A), mice infected with BCG 7 days previously
(B), and in these cells incubated with PPD (30 ug/ml) (C) or
BCG lysate (100 ug/ml) (D) for 72 hr. Total RNA was extracted
from splenocytes. PCR analysis were performed as described in
Materials and Methods. A 10 ul sample of each reaction mixture

was electrophoresed on a 1.8% agarose gel, and Southern blot
analysis of PCR amplified cDNA were performed using Cy,, J&,

and JJ, probes.

&iT, —#D 7/ BT <A a0 571 7HE
PIA TN 7Y THED 65kd R b L REHE (3
5 LEMMEINTY B, Janis 5 & Mycobac-
terium tuberculosis HE%E <Y ZDKE FIc5 L1
&I A, B v EITO CD3TCD4™CD8™ sk
FEANIC 1.6 B TH>7-0h, B 7 ~10 HHIZI2 10.4 %
ETIHEMTEEE2RWE L,

T ORI 3 R & - T 32kd & 35kd @
7y 8L 43kd & 45kd D 6 BDFKE S TV 1A, Cr4
HERDySiREEAEREBINAE L, BESL,
Vrd=dy1=Crl & 7213 Vy2—J72—-Cy2 H3K D 7 §40s
REINTOEEEZONE, Thov4anNs 577
FERH y/6 $IBRIZ IL-2R 2#%B LTy, IL-2 1K
S B, ElcnlistE~ A a0 7 ) THBEIC K 2 K6
i MHC 7 5 2 It 3HATT oy 2 &g
L&y, 7532053 TRTD /6 BTHBEOHEZ
HCRMBBETRIRVHDEEZ N5,

CD4 ® CD8 icxtd 2 hifh %5 sy 2 TR~

ANy 7 ) TORGEIICE - Ty/6 BT KA 20~25
BT %, £l 42357 57 ) 7 IRIELETIE 7/6
BT RN ARD TV WY, v /6 RTHIKIR a/B
BTHIME & © T RGBS 1< s 8 20 - T
WBHDEEZ LN, FAELDARIDFERD N AEKH
T56DTH 5,

Augustin 5= Y RDFICHEET ST Y V<KD S
B, 8~20%0 /6 BITHETH A L2 MELTL
5, Mycobacterium tuberculosis H13®D PPD %1%
ASHE BT EITL > THAD y/6 BT HIAAEEIC
BinL o IL-1, IL-2, IL-37 & U ic TPA &
ionomycin IZ & - Tenrich &N y BT HIKAD TCR
B Vr4-Vol 73 VI6HRTH -1 ORI HIC
IS /6 BUTHIRAA 42°C TE 5 v 7 25418
e b BERICRIET AT A2 RV LAY, HSP
DOREE FFEAHAED S B £ 5 £ THRIFShTH
0, r/6 T HIRILREHEMAEY R KD HSP 0 &7 5
T, BEBLEDOR L 2EZGHOMIED HSP %32
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Fig. 5. IL-2 production by 7/6 T cells in response to the BCG
lysate or PPD. DN cells (5x10° in spleen cells from mice
infected with BCG 7 day previously were incubated with PPD (30
ug/ml) or the BCG lysate (100 xg/ml) in the presence of
irradiated (3000 rad) syngeneic splenocytes (1x10*) for 72hr.
Collected supernatants were added to the culture of IL-2-
dependent cell line CTLL—2 (5x10% for 20 hr and pulsed with *H
—thymidine 4 hr before uptake determination. Mean cpm of

triplicate cultures = SD.

MU, HERT AT LTk > TR S L TEVT
WEHDEEZON D,

bhbhiz BCG LR ICMBASEHME TS S
Listeria monocytogenes D= Y ADKYLE € T IVIC
BUWTHa/BEITHIIOHEICEA LT y/6 B THINK
BEMLshBE &, ThEDY/S T fHfaid BCG
3k ® recombinant 65 KDHSP IcRKJET 5 T & 2R
WELEY, &5ic, Bfra v s n7 7 —YIIBCG
M3k o 65kd HSP ic 7 v 29 % HSP ERBFLTVS
clib, ThORAEMICTERILEN /6 BT
BRI X > TR b L AAZ Y HOMEEREL, B
BEriz@d3,roxzr79% — %A L TR O RG
(R S L TEV TV A THEESREVLEERX T 50

24 a3y 5y 7HEO HSP KRN y/6 BT
MIEDFEIER, =437 7 ) TORRIEDATEL,
+RTOBRYOBACKT B AP HEELEL 5 LT
BETH B, BEHYOEKS gL, Sz hi
L L RS S, o/ RITHaZROE L
PR TR I & AR RIBEIIC KX AT SN, B
A EIc L - TR LR ARG HOHAE BT %
v/ BT HRRE, AMRBIH OEFEHI N Y 7 — 2R
ZEENBHMRTO—oTH D, FEIERIIBHEE &
BRI ORGE LREI RIS EE A 5N KD,

& i
<9 20 BCG B ICHWT v/5 BT HIEA a/B

BITHIMICEA CTELT 2 T2 RWIE LI, 2O
RIS 5 ¢/6 B THIKIE CD4 CD8” TH
Y Vyl/2, V61,3, 6 #KHEL TV, v/ 6 BT Huka
1 BCG 54— P PPD ot 2HFEMERLTH
D, Tho=AanNy 57 THFEICKIGLTrIFN ®
IL-2 1 EDH A b A4 viRFEET BT EMNDPoT,
y/8 BITHINE = 4 3 /57 7 1) 7 REGUAE O WG HH%
BELTEESHIEE-S-TVWEHDLEEA SN,

E.i B

WAL BIcbic, MER - IR FEERD
BIBEEBIZERT « Surgiff, H ESGEseE, MIBTYIEE,
FABAREE A IR L,

X [
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II—4. GENETIC ENGINEERING OF CYTOKINE SYSTEM
ON THE TUBERCULOSIS RESEARCH

Kiyoshi TAKATSU *
(Received for publication June 20, 1991)

Murine IL-5 is an acidic glycoprotein with a molecular mass of 40 to 50 kda that
consists of homodimer of which monomer comprises 113 amino acid residues. Murine IL—5
has pleiotropic activities on various target cells. IL—5 acts on committed B cells to induce
differentiation into Ig—producing cells and on common progenitors for Ly—1" pre—B cells
and Ly—1" macrophages to support their growth. It also supports growth and/or diffe-
rentiation of eosinophil precursor and mature eosinophil.

IL—-5 specifically binds to its receptor (IL-5R) with high and low affinity. IL—5 signals
appears to be transduced through the high affinity IL-5R that is composed of two different
polypeptide chains ; a chain and B chain. The IL-5R a chain cDNA encodes p60 that binds
IL-5 with low affinity. The IL-5R A chain, p130/p140 does not bind IL-5 by itself, but
binds to a chain/IL—5 complex to convert them to the high affinity IL-5R. The B chain was
identified as the IL—3R homologue, AIC2B. Both a and B chain of IL-5R belong to a
cytokine receptor superfamily.

Key wors : IL-5, B cells, Eosinophils, F—0—X: A4 vy —vAF+v5, B, FEEER,
Receptor SZHE

FBRAZTHREv 07 > - VLR EoEHZ MHC
75 Z2PBEEFBERTF Fic kD iEHbsh, 1L-2
HEREREI LD 07 > —VOFEH LS FETHEC EEDETEEL DY A MV AA VEFERETEELE I
D, EHbEhiccrs a7, -V, IL-1%2BHET A AL VIEHTELET Y — 2 RKET 5,

B DY M IA VEEET B L L bITELEO—KES 727 % — THIEMIZIZ A b F A vz & 3 FflE
icBib 3 LEbNh B, HEEEAHROERTF Fic ITIBE L THIGE L, R T 7 = 7 & — MBI KRR

T oI

* From the Kumamoto University Medical School, Institute for Medical Immunology
Department of Biology, 2—-2-1 Honjo, Kumamoto 860 Japan.
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163 %, EFEREEKEATFE OB THEENSI S, Va2
YEF Y M HESFIATREICE B F T IBE T 3
THIBAHEER (r/6 BD OBFEESHOMIZE > TE T,
TO&HIT, HEMEICHT AERBHOMR S, ML
F¥VBETIHOMESIC>N, FLLENRAAEIE
S>TWh,

bhbhid, IL-5 %t FEEKEOREKTHRES
Nio<= v 2OMMEE PPD & & btk L BiFduc
RuZ L, HERETH S LoEE LN~y 2B
e E PR RY IgG EAMEICERS « MELs ¥ 508
HRFELCRELZ DB TFAHEEL /. TOHKY 2
vEF v IL-5 2 HVEER» S, IL-5 X Bifdo
A155¢ THIBTE AL OMBIRF & LCbIER L, Bt
DOFEEERATERANNE A O IFBRIRAE AR & B IRH I (e T 5 v
A M HAVTHBIEBPSPITNE > TE I,

IL—-5 &= F O R BEDFERMRIR S B E DRk b T
faTABIRETE 20459, HTLV-1 &4t b
THikE, FAEHREEZRO T, 7 Lov¥ —HirERek
WEEEEO THRXETORHENE LB EDL S,
T UIVEF —HRECHEM & IL-5 O BEEAOMENE
HAEAEDDZ LI >TETWS,

IL-5 DEFIBKAELEET 213 IL-5 veT sy —
(AL-5R) D4 TR » R RTH %, IL-5 &
IL-5BRNB L7y —ITEATEIE, BEREE
EEftED 2 BEO IL-5 SRESEET 55, IL-5
v rFVv3EEIZAERENLTRENE T E, 1L~
5 ZRIEAERIDIEL b 2EHD Y v Hh O
ENBT E, BENELMTH->TVS, T TIRB
E1THEMIcbVEBRSNTELZIL-5E20L e
g — O RICESERD, TLDHTHI,

1. IL-5 WFE OREsE I =

1974 5, bh b IFZFEKIEE (Tbe) BfE= Y 20
JfmiE % Y N~ s ) v (PPD) THIBLL 7o biE LiEd
(PPD—Sup) g, THIKEALETIC 2, 4—dinitrophenyl
(DNP) [&fE B#IE 0 H DNP-IgG EA Mg~ D5k
AR 3R TFE R WK Lz, £D% in vitro
BRTCOBHREWRAL, ZOBKKT% TRF &FA
2o The EAE T MR & Mo iR A BW5147 & D& IC
& » TRF © & %A 2 #{k T Hlifa B151K12 (B151)
ZBSL, TREDBa2==28Y vah(vThHrI L
¥ TP L 7z, TRF 2= v 284 B A
(BCLy) % IgM EEAMRRIC/MEE® D T E00h -1
DT, ZDOT v A REFHLBISIERE EFLD
TRF 2¥E8IL 7, B B151-TRF %25 v bIicHEL,
5y FLTRF B2 o — vHik (TB13) %2{ERIL 7,
TB13 ik % H Wit 5 2 2V TB151 5% k
HE& D TRF 238U 7225, HEB151-TRF 0o &

O HeeE F 9 F

3% 46kDa TH D ELick b 23kDa iK1z, TD
ZEh,5, BISLIMAOESET 2 TRF 132 BiAKL 0 S
ENTWS I EMSD- T,

bhbinid Kinashi 5 E3HET~<v 2 TRF 23—
K33 cDNA D7 o—=v7%L %R %R
E Lo 4P TRF (& BHIFICERVICER T2 LB A
T/, AL DNA HK TRF 2 BMilED A7 5
¥, ZEHOMRICEEIEEELREIELLLD
TRF % IL-5 LR T & 24RIB L 7, 2B IL-5 &
1137 3 VEREBELI DK Z a7 =7 F FITN —REGAS
EAELIb oD 2BKLDIES, IL-5 07 3 / Bl
i<y Z2IL-3, =¥ A2GM-CSF ®<vv 2 IFN—7 &
OIHWISAERIEER E, BED Y YA n 4 v OfE L
[EE YA

t b IL=5cDNA 28< % X IL-5 cDNA %= 7o —7
I ATL—2fifa» o BEshic, £ &wv XIL-5
cDNA © 2 — 5 41 v 7RO \EES & 7 3 7 BES
BT BE, FNEFNTT BB LT T0 % OHEIESH
3, E b BLU Y R IL-5 OYEE DNA © s
bHRESNTVEY, IL-5 OREFELTIR4EO =
gy vEIEDA Yoy oK Eh, EEESERAL
O _EFiigic TATA BECF (26 3EXD) & CAAT BEfd
5| (1336E) BEEL, 5 75 vE v /HEBICE b
GM-CSF, =9 2IL—4, £ IFN—-y 8LVt + IL
= 2 LBROVWHREME R TS EET 5, EEBLU
v X IL-5@BiFRENEFNS5FEBLT 11 HHOSR
ik E (GM—CSF ® IL-3 % & b [a—o gk ) i
<y 7EINTWVAD,

< v 2 KREHRALHK T O IL-5 mRNA O FH %
Northern 72 v rEICE DTN ET A, (i) Bl5l
FRR I3 REERAYIC 1.7kb IL-5 mRNA 2FHL TH D,
Z OFB I PMA < K o¥an s, (i) LT
< fifg IR FE 0 M2 13 PMA % Con A Bl i< & » IL-5
mRNA %819 %, (i) Hk=2ro7 7 —-Y, ik
BBk, B AIMBHNE, SHEmEs S TiEs
A4 MV RETRIML TS ZOREANA SNITV, (iv)
The EAET M2 1E PPD ® Con A ic & AHI[EIC XD
IL-5 mRNA %58 < FHT 5 EAHSMITE - 7o,
E® TH# M %2 Con A% PMA THl# L T b IL-5
mRNA OFEHIFHF VR A LN, TDXKDIT,
IL-5 & IL-2 ® mRNA & Z Wil L 7 Ta
Ml cHE S h 30, The BAEP T4 RURGTA AN
< IL-5 EEAM THlOAERKZHE®R L, RBRENTER
T #ifa% Con A KB L 7235813 [L—2 EAMAZER
BNCHIH T 5,

Mosmann I~ ox—THIfEZ, EAETE) vEhh
4 vOREHICX 2T (Tul £ Tu2) KHFEC
LEBELS, Zhickd &, TyliRIL-2, IFN—-7
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% Ty 23 IL—4, IL-5, IL-10 2 &4 43, TDEZ
FHid, bhbhOEBRHEEL X HATE 3,

ST IL-5 O TR 45~50kDa TH b, ETE
HFTH# 25~30kDa I3 & &b, TEHRIL-5#
ZFEYS THIER IL-5 LR ES 1 <—TH 3
T EMG P o fee NS OFES A HE LR s v 12
IL-5 bAEYEEEFEREL TV E XD, WA IL—
5 3 F L OVES I MG ORI ICHMIETIE W T & 535
5, HEERIL-5 3EMTEEERE S0 - 1,

2. IL—5 oHEWER

IL—5 37 4 O BRI O B85 0 b % FHET 4 2 2%
REMEY A4 b A v TH B, IL-5 1Z7EMHAL B D HA
EEAEMA~ O HER b2 L, IgA FEEOEER
F & UTIEA L, Ly—1—3MH 58 BAla s % S5
T AHIEICIA T, BMARICIL-2 ve7 %5 —adl
OREAFUIEZHE, v 2BHE~OERIZ L
HohTwd, &7, [FERIROWMHE « SMbic)d CHEE
RBEE LTI EBHONTETW S, Flr, IEiE
fEEAS Fce R 2 N4 2R A 4/ <4 v v %5055
RlEic k0 IL-5 2FEAT 5 2 EAUREN, FiFER
Koo 28 I vIRHMBIL-5 ik EEsh 3T &
Do - TE, IR Y LVE - B1T 3 IL-5
DS HEHENTETVWBEVIATH %,

Tominaga 5 (35 MEHHAIES MR LR L T IL—5 1K
FIHEIC BB % 8 TR O R BMBabk 2 Bz L7z, #Bka
PRIBTEEEHMIT ) v Rk Th 0, 20KFE~—H—13
slgM™, cIgM~, Ly—1*, B220*, IL—2R*, Lyb—2",
lam Th ot Ju 79— TH2HOTH Y ViETHEHN
LA, [gHHBLEFRIHMBEETH -7, TDLS
S Ly—1"B Zfifatk o £ 17113, 4% 3BLRIO< Y
2 B HHIE % Whitlock—Witte DREELIETHEGEM: D
MR %2 B BE N (ST2) Lo IL-5 G Ficke&d
5 EWHUHETH >, I8 & J10Kk%E 5—azacyti-
dine THLEE L ST2 LT IL-5 &4 3 &, FiZid
slgM*, Ly—1" B#ifdic#%% 3 Mac—1", Ly-1* ©
RInT =V ot, EBIOMBERK (J1, JS,
J13) % S8T2 LTIL-5 & 14D kiE#E T 5 &, IgH
BT RS ES s 5 — v 2R L, ML
HOREMSA LN, uii—-BLTB5—mRNA 25H L
TWhZ &k, B pre—B fHIZICMELL 12 &8
Dh B,

BRH 5 &1, ZhoOMIER I c-fms mRNA
ERB LTV, £ T, % ST2 & IL-5 ofb
Dic ST2 & GM—-CSF TH & L 1 & T A Ly-17,
slgM™, Mac—1" &7 0, FEEHERMN L 275 — Rk
Ty 77 AN TFEERAL, FEENICb<I/ DT 7 —
It ot TNODHEEIEHRE Ly-1" BMilao
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SRR D3RR oD CEE B H D, IL-5 kEH s o
— Y& Ly—1" pro—B ffifas o Bffav~s o7 > —
IANDMEIT B B EREM ORIERAIETH B T EERL
TW3,

HEARNTO BIIfEPIFEEROMbic B 3 3 IL-5 O
BA2Er 0, 25 0F x4y ToE—§—CHiiEL
fe= v R IL-5 #EFEHAV, IL-5 F5vxY =y
7 (Tg) =9 R&{EBIL , IL-5 Tg =¥ 2 Tld IL—
5 transgene D FEHAIME &P TH S n, [ IL-
SHEMIEFE =Y 2D 1,600 5L ETHh b, IfihIgM &
IgA BIEH~ Y AD3~5fE0EEERL, IgM 7 5
2 QHEHUESRE S Nic, & 7Bl Ly—1%, IL—5
SHERGHEBHEER (E¥~y 2 TRASNITW)
DR E i, F Mt THERSITERERES (40 %)
WH o0, W, R, B S OB~ OIFEEER D
RIEDED 511,

Hibkd 5 C &ic, IL-5 Tg = v RIERMT LEHET
Hoteo FHEBEG, TLAF—, RERL BTG
SOBOIFBRKOEE, Wik, TEHELE LI IL-5 BE
ERBHERILLTOVREEZ ONBH, FERORKEIC
AR S NREE D A A Y SRERO» S LA
JAG A

3. IL-5L&7%—

MEOEWVWY I vEF v IL-5ERIES AL,
IL-5 RIGHEME o fifaRmIcHFET 5 IL-5 L& 7%
— (IL-5R) DOEEZRA 1z, HEHHEH L5 2 HuL
rAsEEBIC kD, IL-5 5%~ v 2184 B EImsH
fakk (BCLyp # IL—5 & i #5545 B0 B mfakk
(T88-M) DEEm EIcid IL-5 BRI LTS
—DEET B L, IL-5 AWM EEES & 0K
B 2 BEHEEL, IL-5 ¥ 7 F ViRESMEES
EALEN U CHIBNICES ©E T EBEDHD - T,
TRE AR IL-5 % Hl W LR EBER D O, SR
IL-5R 13 %9 60kDa & #5120~130kDa /b7 < & 4
2TEEHD Y vV B XV ENT VB T MRS i,

T8—M Hifd DIEBE TS v b ZHEL, J v M
IL-5R mAbs, H7 (IgG2a, k) & T21 (IgGl, &)
EVERIL 7o, MBLAIR IL-5 @ T88—M M~ DiEA %
FERINCIHE S 2,

ffagEiic kv, H7 mAb i3 IL-5R 2 %8 L T
W Bl & BB 345, FDC—P1 (IL—3 {R7FM:M
fatk), MTH (L2 &k#EFHEMak) 2& 0 IL-5R &
MR E ERIE LV ED45D 5o HT mAD &
T88—M #ifa & D RISIERBE O IL-5 1 &k bl s h
foo SEIRREFEERIC XV, HT7 mAb i3 IL-5R #%H
LW 2 ffifa&if Lo T8 60kDa 4 FERIET 5 C
DY, T ORELMIIABRE OIEER IL-5 1 &
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D ERENCIIM Z S F . BlbEX D, HT mAb Ak
FKHICHEAET 5 IL-5 $EAHED S FR 60kDa ¥ v /¥
BARBTHLDOTH D LG LT

H7 mAb ZHWT, E# Y v RMlETODIL-5R
MR DR E T2 & T A, B, BRIV
HERa o EHE Fic IL-5R MRt ahic, BlK» 5 C
L, (1) MEREN BHIRE®D 70 %L Ess IL-5R %581
LTWBDICMEABHETRVE B LAREL TV
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—5Tg = v 2 P HAERBL~ v X DIFFERN & 0 FIRIK
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OMRKIE~ Y 2Bl Lo zh B EALRLTH - 7,
1) < v 2 IL-5R #&TF 0B

Eygmpa Eo IL-5R ¥l s 72 0 100~10° HTdh
D IL-5R A Fx2HET s BEITHMLY, £ITDH
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FEick <=9 2 IL-5R ¢cDNA ® 7 u—=v %&b
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IL-5R X 1By v 0 HTH B EDBHD e B
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AHE % LA, COST#IMIZ Kd = 2.0nM DEHF
HEGDAR LI, MBEHNY ¥ —F pCAGGS &
pIL—5R.8 D1 v+ — b EHA L (pCAGGS—5R),
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WKH LI 70 20 IL-5R 2RI L 08, R0 1EHD
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too 3 — FEEH COST #EMaDfEE S % HT mAb THE
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vy B B Bk LB h/, IL-5R OF
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ffaTcHREL TV E &FHIL, FDC-PL#HlE (IL-5
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B3 A8 IL—3 IRAEHEARBAR IC BRI R L T W B T
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