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Analysis of Three New Surface Antigens on Human
T Cells Defined by Monoclonal Antibodies
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Spleen cells from BALB/c¢c mice immunized with a human T cell line, SKW-3 or MT-1, were
fuzed with cells of the mouse myeloma cell line X-63-Ag-8.653 or NS-1. Three monoclonal anti-
bodies secreted by established hybridoma cells recognized three distinct new surface antigen specifici-
ties, provisionally named HLTB-1, HLT-2 and HLT-3. The HLTB-1 antigen was detectable on
peripheral T cells, B cells and monocytes. Cytotoxic studies revealed that the monoclonal antibody
reacted with 979§ of peripheral blood lymphocytes, 95% of tonsil cells, 77% of spleen cells and 8%
of thymocytes. A T cell subset bearing the HLTB-1 antigen was characterized as a human TL-like
antigen-negative mature T cell. The HLT-2 antigen was detectable on peripheral T cells, but not
on B cells, monocytes or granulocytes. Cytotoxic studies revealed that this monoclonal antibody
reacted with only 109§ of peripheral T cells. The HLT-3 antigen was detectable on 53% of human
TL-like antigen-positive cortical thymocytes and 28% of the HLTB-1 antigen-positive medullary
thymocytes. However, this antigenic expression was rapidly decreased during the maturation of T
cells and was finally detected on only 5% of tonsil T cells and on below 3% of peripheral T cells.
This reactivities suggested that the HLT-3 antigen is expressed on a intermediate cell during
maturation from a cortical thymocyte to a medullary thymocyte. The HLT-3 antigen was also
undetectable on B cells, monocytes and granulocytes. Immunochemical analysis revealed that the
HLT-3 antigen consisted on a single component with a molecular weight of a 42K daltons glycopro-
tein not associated with g,-microglobulin.

The analysis of the three antigens suggests that these monoclonal antibodies provide a valuable
probe for possible maturation stages during human T cell development.

(Received January 5, 1983 and accepted January 31, 1983)
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722,
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e FRASEEI T e ks SKW-3 2 L7z
BALB/c = » 2~iifs &, BALB/c ~w Afi% : =
== i gtk X-63-Ag-8.653 il & B & X ¢, H1
HLTB-1 #itkaFsiL, 2oie bRA T #ifaR Aim
AR R EHk MT-1 4% L7 BALB/c = v &
JEgnfe -, BALB/c = w Af% : = v — <Atk NS
-1 M A ES s, B HLT-2 $ifk &3 HLT-3 itk
PER L. b 3BEOB Y7 v — vHHIEOMmE
FREEELFEITL, IHI OB THRE IR S
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2.1 b MENHEFZHFREEK

ARERCH A U 23 @S O e b G EE R g
ki3, Roswell Park Memorial Institute (RPMI) 3%
MAEEL oS IO THh, ThBEERED
Bk, RU#lEEEZE % Tablel, 2, 3L #
L7239,
2:2 b B SERO S

2:2:1 FHH) RO

ASES'd

FLBRER 5

EEFREY v ooz, Ficoll-Gonray HEHE
WERERIC L TTe -7~ ) VINEHE v »KH
Ifia>, phosphate-buffered saline (PBS) T#72 &z
L, 8o Ficoll-Conray ¥ (H2E 1.082) 1w
WCERB L, 400xG-20 iEEit, BB s v~y
FCERER L, PBSw T 3E % & %, RPMI 1640
medium 1= 1~5 X 108/m! OEFICEE 3%, £HY v
SERAEE LT

2.2.2 RaBR#ARS - BSARRE - EEERER O 2B

FIEHRH SN IEERER - B - BOEs L -~y
OB ALL, 2MORAT A N7 5 ADEIIZEAT
BLFoosl, PBSHTRIERyF4 v/ LI &
WTH —ETRE MY AR E, HRFEE>(F
W, PBS-C3EEEE, KRIEY - BRO5H LR
iz Ficoll-Conray WWEERTEIC L » AMaD 2 % 15,
RPMI 1640 medium T 1~5%X10¢/m/ = FHE L, K
fREla - Rk D voER - DY v oRESEE LT

2:2.3 Ti#fa-B#AfE - v o 07 »— - @RS

B oW

1~5X107/m! w & L 7= /% ¥k M fa 4 B % nylon
-wool column # @@ X ¥, FEMFFMBA2 T cell
enriched fraction (#95% ® T fifax44s) & LTH
Al FRMAEMREE S 3% RmEREBER &
ZEREEL, 100XG540/MEEL, 4CT1BEK
J& &4, T Ficoll-Gonray HhEZRMEAXIGH LT
E-rosette TURLAIIA % X 5w E L, B cell enriched
fraction (#795% % B fifax &%) & LTHAL .

v a7y - DS, =2 e 7y — DS
A= —F 4 v 7«7 — + MSP-P (A ARHLAH
FERT) BV, T 2:2+1 K TEBERESE Y
Mz T, 37°CREE»N ALEFBRAT 2 FFIL 37 &K
WT, Fu— FRERO PBSTEHCEER L, FEAE
HlaxE L%, LB OERRAYREIRL
7z. % PBS ¢ 3EIZES L, 1~5X105/ml 5%
L=ze7y—ChE b LY. ZOFEDST v 7 A
BRBHAEIIN 0% TH - .

FRHROSECIILEEYICH L. Tibbh, ~
AU IR LA PBS €8 2 ffic@m R Lch 0%, 6%
FFA LT (M. W, 20~50 7)) Wi cERB L
=R 2 BEkER, L% Ficoll-Gonray LEEL
Bk h, BEEIRSEE~v > Mud 2R3k « TR
OB BT 5, R THRIMER « BRIERS B % FR i
R ) ARER” CAE LARMmE AKX, PBS
T3 EPE L=t 1~5X10%/m! O FEE L CER
BRoOEE L, ZO5EE, &4#10%0 T dHia s
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B#ifasnE AL Cufz. T cell enriched fraction, B
cell enriched fraction, <7 = 7 » — 4, FEEER
DB 2 sy B LR DA R A L iR (T 4
B-Bififas~27 27> —) DE:, E-rosetting,
human Ia like antigen (Ia), ffAEE%E 7 =7V
v (Smlg), HLB-1#{FE®, Leu-1#iR® /c& % ~<—
s — & LTHIEL .

2.3 BJno—riftnfEsl

BALB/c = v 2 ERERw, F®ERZE T il dsk
Repk SKW-3 a4 5x 1071, 10 kg T 5@
RELE. RRGEEHE3 BRI, & BALA/c<v A
T oA L R cEMie 1X10° 8 &, BALB/c
= v AHK I = e — < {lfatk X-63-Ag-8.653 #Hfa 2 X
107 {@%, Kohler + Milstein D FHEwc#L T, £V =
7Y a—n (M. W. 4,000, F6iER) #2
TR s 2w, il at, SfEcIEaR
BALB/c < % 2 iifas feeder #Hla L LCTRL, 400
m/ ® 10% FCS sntHAT medium (hypoxanthine 1 X
107%., aminopterin 4x1077 M., thymidine 1.6x107°
M. in RPMI 1640 medium) iZi# X%, KT 1ml
4 > Nunc. 168357 multi well plate (Nunc,
Kamstrup, Denmark)400 7 = viz433FE L. Z oMk
BT, By AEEEBA B7C-5%CO) wT10H
FIFESEL, mieafMaos IR EEI0AE LD,
3HMERE ©, 10% FCS st HT medium (hypo-
xanthine 1x107* M., thymidine 1.6Xx10°° M., in
RPMI 1640 medium) % F\  TREBWE AT HL A DR L
el L CE oy v 0REEEEY, fER
O SKW-3 #ifux i3 U T4 2D &Mk
fE% ok vk Ra - Vv, Bl 5 Sk iRt dia
EEFHEB A7 Y —=v 7 L. 32 THEKEDHER
WEE L HLTB-1 ik RE L, ZoftkELM
fERERAFRECLYHCC s/ n—=v 7L, B
R — VHREAMRE S Ui, MARERL oS
ML HLTB-1 kA A~1 7Y N ==z m—V
DEZEEEYEREL, BFIRECENL, EREE
1/10 £ L, #2005 80 PBS w2 BMEEN L, &
R —HUAEORE 2 v — v iEE HLTB-1 fitha A©
XLEME LI BIn R YT - .

BA—ofT, BALB/c =v 2% A T 41
HImFME R REEEg MT-1 TREL, fE~7 A
fifg & BALB/c =7 Af3k : == — < {lifakk NS-1 4
r#flagms e, By e — vt HLT-2 $itk, R
OH HLT-3 BUfRELE 17 Y N =< v — v ¥ HT
Lic. FRAFEEAAIT Y N—<yr—vokiil

I Ve
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FrEEL, BERLCERL, BREE1/10ELE
yt HLT-2 Hrik-$i HLT-3 Hifk%, LT oEBRCFER
L7
24 FERFHERREERR

Kimura ef al.'V jz X % microcytotoxity test % ff
Wi, Tihehb, WEROEMREER - EEGARE
F GRREEE 5X10°/m) 1 pl LB 27 = — v Hifk (88
TR LEITER LB 22l BRI, REEH A5
BANTIRHEEEL, TOBMEEEL L T4 ETHR
L, ZhBEETIRMARESETE >R I VR RINE %
2ulhnk, I 1EREREG Z87e. HE ik trypan
blue dye exclusion % B\, A#ifE & SEHE O R
wE L.
2:5 @&NHiiRE

Hye— vk BENCEST AHRERIUR &
DR, HBEEATGETHELED Tihbb, <
Vo ML AR 1I~5X10°E LB
v — VPR 100wl ZEFIL, 4°C - 40 HHERG I
%, WEOPBS T1EEERL, KWT2&RHMKELT
fluorescein isothiocyanate (FITC)-conjugated
goat anti-mouse IgG # B F1 L 30 & B K Its & &,
PBS = 2 [0 #% % #, Leize Ortholux microscope
(vertical U. V.) H %5\ %, Fluorescence-activated
cell sorter (FACS analyser, Becton Dickinson
FACS system, Mountain View, CA) #f\>, ﬁ)’l’:
BRCERIN BT REAHIE L.
2:6 TEEWRIGRER

Bre - vkl v INBHED Y v 3HRFR
MR, ROEENRERCE TS REY X ) EENICHE
R L, EBETRNABRY T COBRTORE
B B o, SRR L REESEE R
LEBLRAMEECHE 7 v — v HAELZFERL BV
Tk, 2,000 fEAROM HLTB-1 fitk - #i HLT
3R, BB\ 1,000 fE R o HLT-2 #ifk &,
BaofilAB O REHR (2.5X10"~1X10 &%,
4T - 1 BSERIG &, 400X G+ 10 2R L 7058,
ERCEAET SRR T 5 MgEEEE0R
&, MARELEMREERBRCTERLE. v v 8
I 3R SRR 1, OSBRI X b s
R K& elZN D 5 70w, BEEME O packed
volume & FHFRPLADERELT, 1:1~1:6, HDHT
1:01~1: 8 ORINE 47C -1 BTy, RBRCEIE
O _FECET T 5 RFEEME ST 5 filEEEE
FEARE L.

FHUROIF ) v~ REBEAS MR T L0, &
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BEE(N-FF-B) DhE2 = % — P &FER L, packed
volume T1:1, 1:3, 1:6D&KINA 4C-1 BT
8- C, ARCBIEEOFELBTEE L.

2.7 EMALY > BROEBR

Nonspecific mitogen 1= X &ALV v BT
¥, concanavalin-A (Con-A, Sigma, St. Louis),
pokeweed mitogen (PWM, GIBCO, N. Y.) ,
phytohemmaglutinin (PHA, Difco, Detroit) %, *
NENFERNFEERE 25 ug/ml, 5ul/mi, 10 pl/m!
UM LA MiBREAR 0.5X10°9/m/, 0.2ml/well
=T, 3~5 ARRE S AEREACEEEL, Bl
v ERE 1R,

U v ABRREEREEZE (MLC) = X % alloreactive
cell 0FEZ 1z;3, Nakayama et al™® oFEL
T 75>t 1 X107 {E o responder cell &, mitomycin C
(0.5mg/m/, BB 77 WHE stimulator cell 2x
10718 %, 5% FCS Hn RPMI 1640 medium 10 ml 1=
¥ ¥ X &, tissue culture flask (Nunc, Kamstrup,
Denmark) =€ 7 AfIREE L, alloreactive cell #78
7.

2-8 HEORELFHRE

2:8:1 HRREHNEEE OB HED

WS k¥ T, I % H\, lactoperox-
idase (LPO) & CHifaZR & E O RS HEE#H 177 -
7o T, 0.5~2x10°/m! OfEfaEEERE 1 ml iz,
100 ! »LPO(2 mg/m!, Sigma) t, 1mCi» Na-%
ez, &5120.039%He0:0100 pl Az BA LI
LA SEIT100 4l @ HO, %51 4 [BlIn%, A5F16
S 2TCTRIGE ¥ . ®iwPBS #inx 250XG «
10 o FEEE L, 51k 50mi o PBS Ci&#, R
L.

2-8:2 fRFXANREBFBOFR(LE, BEBR~OR

&

B HUR o 7T % 1kiz 13, non-ionic detergent o
Lubrol-PX (¥:3{b5) # Bv7o. 21 i~ v v
P12 2% Lubrol-PX % &%y PBS &0 %, 4°C 1 B
FOG 2R, 4,000<G15 @it U EiES 3 Y
RT7 7408 —THEBL, X5120.2% Lubrol-PX %
47y PBS 3% # Lz %, whole lysate & L7 /B\-
c.

Z ® Whole lysate D—it, X bicvvFir s
v (Lch) #&+7 7 = — 2 4B #» 5 . (Pharmacia)
wwapply L, & 7 H % 0.2% Lubrol-PX % & ir
PBS w#EHi L€, EEOPR lysate & L.

whole lysate % ¢, ¥ 19 #i J& lysate {3, radio-

g

FLEER 3K

activity # il L 7= ® %, radioimmunoprecipitation
(RIP) o#E & L1

2-8-3 Radioimmunoprecipitation (RIP)

Bre—vHiky B, RIPCCRET 2 HEORE
8A1T/c -7z 1577 cpm o whole lysate 54 421.5
77 cpm DFER AHUR lysate &, B2 = — v HiF 100
pl#EA L, 4T « 24 BfEIKIG 2 4 soluble immune
complex ZR I ¥fz, FHLLE Y » — v HEIIS
THE £z staphylococcal protein-A &4 L 7o\ 7-
¥, bridging antibody & LT 10l DFERHF < 7 R
leGmFEx %, 37C « 2 BRERIG &2, &KWT 0%
staphylococcus aureus Cowan I (SACI, Enzyme
Center Inc.) # 3004/ Nz, 37C-1KEER SRS
ZEiLh, MERICE TR, WEYE 0.2%
Lubrol-PX jn PBS ¢ 3 [@, 4,000xG-15 &lmik
BEMETHE L. SACLIC#EE LIVURBBE S B
BEEY, 5% 2-A A T L =& 2 — v, 2% sodium
dodecyl sulfate (SDS) % & A #2750 mM Tris-HCI
buffer (sample buffer) % 100 x/ #fn%, 100°C-4 %
MIEWT 5 2 Lm0 370y, “h¥ SDS-PAGE Ao
e E LA

2:8.4 Sodium Dodecyl Sulfate (SDS)-# 1) 72

LT I P LEBRKE (PAGE)

SDS-PAGE i1, 10% polyacrylamide gel, 0.1%
SDS 0T T e » 72", WEE OB EE OB
i, A=V 5 0F 7774~ Lotk FADEE .
e 843, 0.025% Comassie brilliant blue R-250,
45. 4% » 2 7 — v, 9% KEEBRR & B TEIR T T 20
ReffT7cy, BiEABERD LR r v e X g
7 4 4 (Kodak RP Royal X-Omat film), Cornex
calcium tungsten intensifzing screen (Dupont) o
T3 &, 74 bahty MIZART, —70C CTEH
L 7.

BR¥EE 113 phosphorylase-b (7 F & 94,000-94 K;
kilo daltons), bovine serum albumin (67 K),
ovalbumin (43 K), carbonic anhydrase (30 K),
trypsin inhibitor (20 K), a-lactalbumin (14 K).
e,

3 # R
3-1 G T » MEEEEE (HE) or

HH 7 v — HUREE £ g OB g > s % T
BHRL, BREEEY 1/10 &ELcbor AV, £0EHR

MR % Mgk EE A BIE L. Fig 1 oR3C
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Fig. 1 Cytotoxity of three monoclonal antibodies to
each immunizing cells. Three serially dilu-
ted monoclonal antibodies were tested on
each immunizing cell (anti-HLTB-1 anti-
body to SKW-3 cells, and anti-HLT-2 and
anti-HLT-3 antibodies to MT-1 cells).
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BHLTWE.

& ¥ r v — v B4k © heavy chain ® subclass (%,
class specific reagents (Cappel Laboratories,
Cochranville, PA.) & v, SUEIHEE" TREL
#2728, Pt HLTB-1 #1446 13 1gG-2b ©, 31 HLT-2 #1
# « gL HLT-3 ifkix IgG-2a TH - 7.

3.2 £t - EMBEHMEEKICET 5 EIEEE

SEMDERT
3.2.1 THBRESHEEERER O RRHE
(Table 1)

# HLTB-1 #iffiz, cALL $iEB#- ¢ + TL &
et o £ MR AR a B SE & 2 5 h b ESE R RPMI
-8402, v + TL#HEBEOREMEREREE 2 b
% CCRF-CEM, MOLT-4F, P 12/Ichikawa & iz &
CRIE LW, e b TL# R oM T 4
Bk rE 2 bns MT-1, Peer, SKW-3D5%, #
ZR o> SKW-3 #ifa & o ARG L.

L HLT-2 fifke, 7880 T MlaRESEHEEO > b
b KB F#E 2 5 h cALL $LEBG % » RPMI-8402,
CCRF-CEM iAo 4To THBRREEKRENILL
7o,

Pt HLT-3 #iiki3 cALL $UEBE#: o RPMI-8402 &
U cALL UM v + TL BPUREEOKE T #ile
Mk LE 2 bh 5 Peer %< 5 ‘wEo T Mgtk & G
L.

o5, $HLT-2 Hik & ffakk P 12/Ichikwa,
# HLT-3 54k & ffakk SKW-3 & DR i EHaTH
5T, WEREEAREERR T TV SRRED
MY HDb L DLT (+/—) EHELR.

Table 1 Reactivity of monoclonal aniibodies to various cultured T coll lines

Monoclonal antibodies®?

cALL TL Leu-1 Leu-2 Leu-3 HLB-1 HLTB-1 HLT-2 HLT-3
T cell lines

RPMI 8402 + — + — + — — — —
CCRF-CEM + + + - + - — - +
MOLT-4F - + + + + - — + +
P12/Ichikawa - + + + + — — +/— +
MT-1 — - + - - - - + +
Peer — — + — + — - + —
SKW-3 - — + + + - + + +/—

@ Expression of cell surface markers including common acute lymphoblastic leukemia

antigen (cALL), human

TL-like antigen (TL), Leu-1, leu-2 and Leu-3 are from published results (J. Minowada et al. 1981)
®) Reactivities of cultured T cell Lines with anti-HLTB-1, HLT-2 and HLT-3 antibody were assessed by
complement dependent microcytotoxicity, +, positive; —, negative.
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3:-2:2 BifaREHERRIEE®K L ORISHE (Table
2)

FLHLTB-1 fifkia, T MBEREEER Lo X TR
DhizRIGH & Rich, BRIERESERE 1EHHT
IR UTe. 7B, pre-B acute lymphoblastic
leukemia (ALL) g3k NALM-18, NALM-6,
B-ALL & %55 % # BALM-1, BALM-3, Burkitt’s
Iymphoma 1 3k #2 3% £ Daudi, Raji, Epstein-Barr
virus (EBV)-transformed B #ffa H 3 RPMI 8075,
RPMI 6410 w4 To B fifaR8 &k L L. &5
iz 2 & $8 o myeloma i 3k B2 3 #k RPMI-8226 ,ARH
-77o 5%, ARH-77 A i L7, L2 L, non-T,

NEIETL

HLIRERSE

non-B ALL iskiz##k KM-3, Reh L 134 < FitL
etz Zh b non-T, non-B ALL g skEzzs#k i
MR, BMBRRESRGE L ORIGHER, %3t hsen
DFER U251 HLB-1 314 O RIGH I L o T
BT

AU LeHl HLT-2 fifkey1 HLT-3 $if5i3, =
#bnon-T, non-B ALL disRES36#E K O B M Res
BTG Lisd - 1e.

3:2.3 FENIBRR - BIRR - RFRREE RSB

& RIS (Table 3)

#t HLTB-1 #1 £k 12 histiocytic lymphoma i 3¢ £

# Bk U-937 (monoblast) & iK1 7075 AML fsk

Table 2 Reactivity of monoclonal antibodies to various hematopoietic cell lines

Monoclonal antibodies®

Cell lines
Ia cALL Smlg HLB-1 HLTB-1 HLT-2 HLT-3

nonT, nonB ALL

KM-3 + + — — - - -

Reh + + - - - - -
pre-B ALL

NALM-18 + + (+)* + + - -

NALM-6 + + (+)* + + - -
B-ALL and Burkitts

Raji + + + + + - -

Daudi + + + + + - -

BALM-1 + - + + + — -

BALM-3 + - + + + — —
EBV-transformed B

RPMI 8075 + - + + + - —

RQMI 6410 + - + + —+ - -
Myeloma

ARH 77 + - + + + - -

RPMI 8226 + - + - - - -

* Cytoplasmic g-chain

* Complement dependent microcytotoxicity was assessed to detect cell surface markers including human Ia
like antigen (Ia), cALL, HLB-1, HLTB-1, HLT-2 and HLT-3, +, positive; —, negative.

Table 3 Reactivity of monocloonal antibodies to various hematoporetic cell lines

Monoclonal antibodies

la MCS-1 HLG-1 HLTB-1 HLT-2 HLT-3
Myeloblast and Monoblast derived
ML-2 - — - — —
KG-1 + — — — -
U-937 — -~ + — —

Erythroid precursor cell derived
K562 -
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Bz 3 #k KG-1, ML-2 (myeloblast), % U erythroid
precursor cell g3eEszEkk K562 L3+ CTRIEL /s
o7,

& Hizht HLT-2 ifk- i HLT-3 filkil, “hbd
HRER L xS RIG L 7ads - e,

3.3 RIEBEEZEHPRHER A AV EE2RINERR

By e — v HECRE IS PR O &SRR
EHTOERY L ) EENCHETIENT, EER
AR H AT 78 - 7.

Fig. 2 w4 L 5wl HLTB-1 $#ithoit SKW-3 4
o fE = 7 % 13, EBV-transtformed B cell line
RPMI 8075, RPMI 6410 #ifa % O, &R O SKW
-3 Mk, FORBERAR LA L TRRE A,
EFLTwsorx LT, SKW-3#ifaisto T #ia
% k= 3 #F (RPMI 8402, CCRF-CEM, MOLT-4F,
Peer, MT-1) J Utnon-T, non-B ALL 3552 £
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Fig. 2 Quantitative absorption test for HLTB-1
antigen on various cell lines. 100 ul of the
monoclonal antibody (diluted at 1:2,000)
was absorbed with a graded volume of
packed cells from RPMI 8075, RPMI 6410 or
SKW-3 cells (#—®) and cells from KM-3,
RPMI 8402, MOLT-4F, CCRF-CEM, MT-1
or Peer cell lines (A—A). The supern-
atants were tested for their residual cyto-
toxic activities against SKW-3 cells.
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KM-3 ciz&d B &y, T Laha7o. ZOZ
Emt, HLTB-1 5 T fMifafgskcuaR®m T
Whkk L Z 2 bhnd SKW-3 #ifan s Eh T
W% Y, KA IEHE B RS B ok B & Bk RPMI 8075,
RPMI 6410 o#ifaZmc b RREOFURENFER Ih
TW5H T EDdbhb.

#7- Fig. 3wt X 5, # HLT-2 ko MT
-l EE v, T fifaRsiE ko MOLTAF,
Peer, SKW-3, MT-1 T3, ZORIKRE S
LR IETT 50 LT, fiuo T MkREE
# RPMI 8402, CCRF-CEM k ¢f non-T, non-B
ALL mseszss#k KM-+3, monoblast (U-937), myel-
oblast (KG-1, ML-2) & & iz erythroid precursor
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Fig. 3 Quantitative absorption test for HLT-2
antigen on various cell lines. 100 gl of the
monoclonal antibody (diluted at 1:1,000)
was absorbed with a graded volume. of
packed cells from MOLT-4F, SKW-3, Peer
or MT-1 cell lines (O —0), P12/Ichikawa
(A—A) and cells from RPMI 8075, RPMI
6410, Daudi, KM-3, Reh, KG-1, U-937, K
562, RPMI 8402 or CCRF-CEM cell lines
(e —w®). The supernatants were tested for
their residual cytotoxic activities against
MT-1 cells.
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cell (K562) Cit, &<BINInizh-t. Zhex
L < T # B 5% 5% 2 #k o P 12/Ichikawa # i3 < 12
partial 7eR VA 5 1), H1 MT-1 Ml EEE DK T
Fhbhte Tichs HLT-2 i, THBERTLE
Do LB EORERRRC O AR I TWwW5 &
Ehbha, ¥, HMBEEAR - EXHGgEcES
TeBEM AT R A/ S i hs - 7o P 12/Ichikawa #ijg 23,
PRERD e b Do sawe HLT-2 FiE 2 RB LT
WE 2 EAVHBE L Fe.

Fig. 4 wom32 & <t HLT-3 fuikimid:, T ffas%
EMKD 5 CCRF-CEM, MOLT-4F, P12/
Ichikawa, MT-1 #ifaC %+ D RIMIAAEIZF LT
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Fig. 4 Quantitative absorption test for CLT-3
antigen on various cel lines. 100 gl of the
monoclonal antibody (diluted at 1:2,000)
was absorbed with a graded volume of
packed cells from CCRF-CEM, MOLT-4F,
P12/Ichikawa or MT-1 ecll lines (0 —0),
SKW-3 cell line (A—A) and cells from
RPMI 8075, RPMI 6410, Daudi, KM-3, Reh,
KG-1, U-937, K 562, RPMI 8402 or Peer cell
lines (@ —®). The supernatants were
tested for their residual cytotoxic activities
against MT-1 cells.

NS

FLIRER EE

ERCRIREN D0 LT, SKW-3 #ifgCt partial
RN A BB E ot L, RPMI 8402,
Peer R oMbodE T MRSkl c1li4 <RI IR
otz Bk X b HLT-3 3K 4, T MpaRess
DO BRLNIEEERHRICORRHINAHETH
5T EBHELD T e, ¥ SKW-3 fifas, #+o
ffeEmEE R e b Do BN HLT-3 #iFH %
FEELTWBI Epbhb,

3-4 U REBEAD (Table 4)

Mol - JiE - RARAMEBRN Y v < BRR UK Y v <
Kk oHEORE Y, MIEERRE O H 4
ETHRRL L.

HLTB-1H ik, KBy v < HK-BEHhiilao
90~95%, BEMHBID 75~80%, MIRMERRD 5~10%i
REIh T, Zogfnh, REENAFETIRT
s BiifmeEsE L < RBEEInsbon, TH#HESRT
EARPREMEC B IR, EREE T Mg~
DI & b is > THRHIND LI FEIRE IR 5.
¥, Bikifar T 4o E & B s mEcs 5L,
#oETo HLTB-1 R ORBEAKRE L 2% moE
EBWH B DOHIEEMEM T, FHorkERRE LR
e ote. Tk HLTB-1 filEssskis T #1fa-B 41
e LS BB IR THLENH S L -
7z,

HLT-2 #URBG MR, R Y v < BR-EhkMiiao
K 10%TH - 15, BRI bhich ot &
DB, Bk T s E o 10%c enrich X h
BT Emb, IEFEY v REH Tk T #1#ao minor
population IZRE I h 2 HFE £ £ 2 b i

HLT-3 $U1x, MalRifas 3d~42% B3 h 5
YO0, FHRERETE 4%, KBV VAR T
3BT OBEBMMIRA D B DR TH - . FEHGT
¥ minor population iZDLFER I, Livd DB
RSk T filasEciBR LTy

FRAHURDOEIR « BRBRiod 3 A DA RE L
fey, HLHLTB-1 ik oL, FHEEE O 50% &
RS 7.

LR IBEOTED ) v ARMEBASAAY L b &
BRCEET 00, EERINGRBRYTeo7. Fig.5
2L, HLHLTB-1 $itkiE, Bk T i
B fifar B g A LT, Lo ABRED
ZREATNEZF T 5. ThbbIEREOHE LD &
HLTB-1 #ilg iz, K8 T #ifs & B il HRE R
BINTwBZ EMbhtlrot. ZHIZHLTH
HLT-2 fifh 1t HLT-3 SifkiEs i, B e
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Table 4 Reactivity of monoclonal antibodies to normal lymphoid cells, monocytes and granulocyles

9% E-rosetting and antigen positive!

a)b)

Target cells

E Ia TL Smlg HLB-1 Leu-1 HLTB-1 HLT-2 HLT-3

Thymocyte 1. 95 5 8 2 0 100 5 0 3

2. 97 5 85 3 0 100 10 0 42
Tonsil lymphocyte 20 65 nd 54 50 25 90 10 3
PBL 1. 62 20 0 15 15 60 95 10 3

2 60 15 0 10 10 60 90 12 0
Tonsil T rich fraction 82 30 nd 17 10 85 95 11 4
Tonsil B rich fraction 3 8 nd 72 60 10 90 0 0
Monocyte 4 80 nd 6 0 0 40 0 0
Granulocyte 10 15 nd 12 10 15 0 0

nd, not done.

® Complement dependent microcytotoxicity was assessed to detect cell surface markers including Ia, cALL,
Leu-1, HLB-1 and HLTB-1 and is represented by the percentages of lytic cells.
» Reactivity with HLT-2 and HLT-3 antibody was assessed by indirect immunofluorescence and is repre-

sented by the percentages of labeled cells.
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Graded numbers of absorbing
tonsil lymphocytes

Fig. 5 Quantitative absorption test for the three
antigens on normal tonsil lymphocytes. 100
w1 of each diluted monoclonal antibody was
absorbed with a graded number of cells
from tonsil T rich populations or B rich
populations. The supernatants were tested
for their residual cytotoxic activities on
each immunizing cell (anti-HLTB-1 to
SKW-3 cells, and anti-HLT-2 and anti
~HLT-3 antibodies to MT-1 cells).

g B EnY, T #EsETc—HRRSh. T
o> HLT-2 HUR - HLT-3 FUR KM B filgic e
Ha Y, *# T #io minor population i FEH X
NTWAHZ ENHLE T

ek L C g dia 2 B 2o R (Fig.6) ©
1, 30 HLT-2 Siffim s St nd, # HLTB
-1 ¥iiRTE i partial 72 RINA 5 (7. Lo LHLHLT
-3 BT R R A R B B L TE AR S
iz, ZoZEsL, HLT-3 HUFE RS < #HE
x4, HLTB-1 #1513 5e0% {1 o> minor population
wHE Eh 52, HLT2 fUREkiR ciraedREsh
TwicwWZ EBB BT T
3.5 EMALY >/ BRE ORICHE

Nonspecific mitogen (PWM, Con-A, PHA)
polyclonal activator ©» 574, A< &b T #EkdD
B Fhrk, LnbRikss e - vERYE
AT B EEZLRTWS, Ld, =V ALTEBWT
HAHPUERT, = oiEE{LD D i3 allogenic cell ik
LT EEAbE &b o » TELWHREOEIL AR T
EREBLRTLDT,

Table5 74 X 5 w HLTB-1 #ig 1 PHA, Con
-A, PWM blast X 5z ¢3 alloactivated blast iz % &
HINTwi Lok, ThbiiXsEELDEET,
WlaEEREOZE N i EEIhi(Fig. . L
» L HLT-2 HiFE-HLT-3 $iE, FhofEEky v
SAERGENZS BB I T Iah T
3.6 FEV > FMBEAST (Fig. 8)

Y v AREEBE TORMEORELRET S
bz, M- Borevr=%- b2l FEER
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0 o
S S‘ Fig. 7 Immunofluorescence profiles of fresh perip-
2 3 heral blood lymphocytes (—+—+-) and 5-day
[ Con-A activated ones (——) stained with
w anti-HLTB-1 antibody. Background fluores-
,"_." cence intensity (----- ) was obtained by
3 incubating cells with control X-63-Ag-8.653
o culture supernatants and developing FITC
g HIT-3 —-conjugated goat anti-mouse IgG.
[a]
o >
8 Table 5 Reactivity of three monoclonal antibodies to
. 0.5 1 2.55 10 x10 ‘
0.1 PHA, Con-A, PWM blasts and alloactivated
Graded number of absorbing cells®
Thymocytes HLTB-1 HLT-2 HLT-3
Fig. 6 Quantitative absorption test for the three PHA Blast + — -
antigens on normal thymocytes. 100 x! of Con-A Blast + _ _
each dl!uted monoclonal antibody was abso- PWM Blast i B _
rbed with a graded number of thymocytes. .
The supernatants were tested for their resi- ALLoactivated cell + B N
dual cytotoxic activities against each immu- @) Reactivities of three monoclonal antibodies to
nizing cell. blast cells were detected by indirect immunofluo-
- - rescence, +, positive; —, nogative.
T A 4 4
v & HLTB-1
g 2100 g——e——e——9  — ] — e
- s HLT-3 -—a8——s 5
o W
-
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g &
- 50 HLT-2
-
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-
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o
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L Graded volumes of packed homogenized tissues

Fig. 8 Quantitative absorption test for the three antigens on non-lymphoid
tissues. 100 41 of each diluted monoclonal antibody was absorbed with
a graded volume of packed tissue homogenates from brain, liver and
kidney. The szpernatants were tested for their residual cytotoxic activi-
ties on each immunizing cell.
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INGAER A 1T 70 - 1.

Fi HLTB-1 HifkiG - 51 HLT-3 $iidiE it x4 h
DT = % — + THRR I N e~ 1oy, HLHLT
DPAEEIM AT = 2 — Mk b, FORIR
BEICHAL TEWCRIZAE T LI, Bhes =
F— b TIRBEIR I NI - T

LAl X h, HLTB-1#is « HLT-3 fiilsl i Lo
WFENOREEICL BB X Tu7evss, HLT-2 HuE
Wied LM EB EIN TV L 2 E bk
yis?

3.7 MREORBLFHEE

SDS-PAGE 1z & % figtr T2, $1 HLTB-1 ik« f1
HLT-2 Hifk & LI HEPURERA v P REETE e
Dyt TAUTE, FEEVUREMA O KSR - ATE
(B4 2 LR 5 T B8, SRELEY O R4,

Thy. Lysate
HT-3  Con.

HLT-3 Con.

Fig. 9 SDS-PAGE analysis of immunoprecipitates
of anti-HLT-3 antibody made with '**I-labe-
led MT-1 cells (MT-1 lysate) and thymocy-
tes (Thy. lysate) under reducing conditions.
Note the single component with a molecular
weight of 42K daltons by anti-HLT-3 anti-
body with both MT-1 cells and thymocytes
lysates, but not by control NS-1 culture
supernatants (Con.).

W - yitkic r 2 3 EgEoE L T M s (LU o i 215

HHVCITEKKEICHE L THIREAD 7 L IR L
BlsTs EORTREM A E 2 B b 05, 515 3 bt
THULENDD.

Zauest LT, #HLT-3 Hiik i e I o 85 # ik
MT-1 # k2 whole lysate # %4 \» (3 thymus cell
whole lysate 7:5, 4 F&E 42K 20 b v OB —7ehili
EAxEELE(FIg 9. zo42K 51 r v
% [ 13, thymus cell whole lysate © Lch-bound
fraction (BEE APLE lysate) 2 H\ T AR T
XL Enh, EEATHY, FroET - IFERITKE
TR~ v FELTRESh A% 5, intra-chain
disulfide bond #fpt-7c\ BRI THAH Z LS
h & e - 1o (Fig. 10).

Red.

Non-red.
HLT-3 Con.

HLT-3 Con.

43k—

30k—

Fig. 10 SDS-PAGE analysis of immunoprecipitates

B of anti-HLT-3 antibody made with '*°]

-labeled thymocyte glycoproteins, which

were purified by a Lch-coupled Sepharose

4B column. This anti-HLT-3 antibody

precipitated a single component with a M.

W. of 42K-daltons which ran identically in

gels both under reducing (Red.) and non

-reducing (Non-red.) conditions. Control

immunoprecipitate (Con.) was prepared by

the same thymus lysate with NS-1 culture
supernatants.
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coft HLT-3 Hiffick v B Sh a5 FE 42K &
Ab v OBERAVURL, T OFEMER R OHIR L
VovoiFe FEY v SREBASAR L D, REREE T
o> minor population 2 d B Sh s & L &ERIFIE
v+ TLEUR LT 580 TH 7. v b TL#R
HE 12, 5F8& 12K £ + v o B-microglobulin #
associate L0 FE4OK 2L F voOBEER L LTH
7 = — # OKT-6 #1 t£'®, NA-1/34 #1 ', Hu
-TL (6% e Lk h AE IR, FOMFHIEREC
oL v, == &2 TLHFE** o human homo-
logue +#E x bn b, ZZTR&LIE, v+ TLHRE
L HLT-3 HiE o RFE % B 5 hc$ % 7o, sequential
immunoprecipitation g% B\ 7z, + TLEEHIR I
M+ AH s e —viifkE LT, Hu-TL ¥ifs%x Hu
7= (Fig. 11).

FLBRER 3

Thymus cell lysate ® Lch-bound fraction # %%
U H HLT-3 itk & SACI ©tIx L1 HLT-3 $1
hELEETATREAYR . o0&t HLT-3
¥tk o Hu-TLHik© RIP #477c\,, SDS-PAGE ©
BiT+5 L, L HLT-3 fiE TR IR IITEEI
W E A B v FaiRDd e, Hu-TL T
oM FEWK 20 v oBEAYREDE. I
iz Hu-TL $ifk & SACI Th Hp:UdRIL L7z lysate
ZAVEE R, Hu-TL Hik AT 5EAEBRIRER
Eansnr, HLHLT-3HETIzALIC 42K 50 b
VOERARRE LB, co®E»S, H HLT-3 fik s
Hu-TL $itkiz, &< Beb RS FxR#ET o064 T
HDHZEVHLNE TS T
3-8 T #Afas1t:A%2 & »1ERS

)V ASEREEIR DS <1, T OREFM - B
SAbic b 7e - THET 5 9MEHR & L TOMEHE

Fig. 11

SDS-PAGE analysis of immunoprecipitates formed between anti-HLT-3 or Hu-TL antibody and '*I

~labeled thymus glycoproteins either non-depleted or immunodepleted by HLT-3 or Hu-TL antibody.
Non-depleted glycoproteins were used in lanes A, B and C. Glycoproteins immunodepleted by HLT
-3 antibody were used in lanes D, E. and F. Glycoproteins also immunodepleted by Hu-TL antibody

were used in lanes G, H and L

Immunoprecipitations were done using HLT-3 antibody (A, D, G),

Hu-TL antibody (B, E, H) or control NS-1 culture supernatants (C, F, D.

The 42K-dalton glycoprotein was precipitated by HLT-3 antibody with labeled thymocyte gly-
coproteins (lane A), even after being immunodepleted by Hu-TL antibody (lane G), and the 49K
~dalton glycoproteins also was precipitated by Hu-TL antibody with labeled thymocyte glycoproteins
(lane B), even after being immunodepleted by HLT-3 antibody (lane E).
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v T H#las{udBeis T, BREE» ok T 4
R s @B TREINS HLTB-1 H1E & HLT-3
PR D, T #ao bz s ofEE2BER L.

A L7zze v TLHEHEE 1 T #BRoB#HAS 1A
BTrERAINY, TolEdia~osfbicsdics

T%ﬁéh\éﬁﬁf@é. Tigb, ATV VRS
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Fig. 12 The immunofluorescence profile of normal

thymocytes with Hu-TL antibody (A),
HLTB-1 antibody (B) and HLT-3 anti-
body (C), Hu-TL and HLTB-1 antibodies
added simultaneously (E). Background
fluorescence intensity was obtained by
incubating cells with control NS-1 cultuure
supernatants and developing FITC-con-
jugated goat anti-mouse IgG.

e L 2 3EEOH L T 185 LR o @i 217

RESEMIE~OS et > THETEZ L2550
TEhe82 roFEpbe b T MakiE N LaRo
BEGIEELE 2 BRTWA, #-5C, 22T HLTB
1 HFE-HLT-3 H1R & v b TL RO RAR AR
THRREABELMCTL YD, MHRE T il
Sk OB AR .

FACS analyser # FIWTHE L 2% Fig. 12 =
TL7. Hu-TL #itk-51 HLT-3 #idk-#1 HLTB-1 ¥
TR T T 85%, 45%, 15%H iR
Bam Ly, Hu-TL ¥tk L4 HLTB-1 5k % F i
CRIGEE% &, Hu-TL JURES Mo XE 55T
HRZER L, 13 100% ofifgs s Zhiy, Hu-TL
PR AR X m OB L Aoz, Zh
R LC, Hu-TL itk L3t HLT-3 itk 2 R I K
284 & Hue-TL FUREH o — 3 2 B M i
U5 AR, Hu-TL JURBSEMREo R Az b
WYERREE AN X7, b b HLTB-1 Hifix Hu
-TLHUREEHD 2 BRI hATETH Y, iz
HLT-3 #iilf 2 Hu-TL fUREE M L Bl om
BHCRBEINAHETHD - P58 RE I

I DORERA X b E T A 7o, Table6, 7
woRT X 51z, negative selection LA (T e - 7o,

WM HLTB-1 i L fifk Tt B L T,
HLTB-1 HIERG MR Y BRI L gl T, @i
100% o#fa s Hu-TL JRBHE#RcH» v, Hu-TL
ik E L HLTB- A2 ABCRIE ¥ 5 L i3E
100% DA GBI hs 2 &b &beT, HLTB-1#1
Fire » TL #RPUREY O MR EMRIC O A RE 3
nNAEFR EE Lz NS,

o, P HLTB-1 btk & ditk o L-folg e g
Mg E Ty, 53%0MEss HLT-3 i THb,
% 7 Hu-TL Hifk T 0 U - Mo lg 808 #8458 <,
28% DN B TH -1 T, HLT-3 HE
Mol pEM TR & h, FomBEMR~05b

Table 6 Relationship .of TL-positive and HLTB-1 positive subpopulations of

thymocytes
Monoclonal antibodies®
Hu-TL HLTB-1 Hu-TL+HLTB-1
Whole thymocytes 89 10 - 97
HLTB-1 depleted thymocytes 98 0 : 98

* HLTB-1 positive thymocytes were depleted by incubation of whole thymocytes with mono-

clonal anti-HLTB-1 antibody and complenient.

®' Reactivity of monoclonal antibody with fresh and fractionated thymocytes was assessed by
indirect immunofluorescence and is represented by the percentages of labeled cells.
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Table 7 Expression of HLT-3 antigen on cortical and medullary thymocytes
Monoclonal antibodies®
Hu-TL HLT-3
Whole thymocytes 89 45
HLTB-1 depleted thymocytes 98 53
(cortical thymocytes)
Hu-TL depleted thymocytes 0 28
(medullary thymocytes)
® Hu-TL positive thymocytes were depleted by incubation of whole thymocytes with mono-
clonal Hu-TL antibody and complement.
* Reactivity of mooclonal antibody with fresh and fractionated thymocytes was assessed by
indirect immunofluorescence and is represented by the percentages of labeled cells.
Table 8 Reactivities of monoclonal antibodies to cells of leukemic patients
Hematopoietic number Number of markers and antigen—positive cases
malignancy of cases E [a Smlg HLB-1 TL Leu-1 Leu? Len3 HLTB-1 HLT-2 HLT-3
AML 2 0 2 0 0 0 0 0 0 0 0 0
nonT, nonB ALL 3 0 3 0 0 0 0 0 0 0 0 0
B-ALL 1 0 1 1 1 0 0 0 0 1 0 0
B-CLL 1 0 1 1 1 0 0 0 0 1 0 0
T-ALL 2 2 0 0 0 2 2 2 2 0 0 2
T-CLL 2 2 0 0 0 0 0 2 2 0 0
ATL 3 31 0 0 0 3 0 3 3 0

AML =acute myelogeneous leukemia ; ATL=adult T cell leukenia

W Eb T TN EL T3 2 BB -
1o,
3:9 k rEMNFBMEETHRER (Table8)

v b HIREZFERD X 9 Ficoll-Conray FLE &L
B UESHRE L, B e - R EORIG
HABERELI.

L HLTB-1 Hitki, v F SMBEERERERET
OWFE LB, e lakEE%ED AML, et la
PR -cALL #1/EB 4 non-T, non-B ALL i3/
WS L s o o ps, HLB-1 SRS #: « Smig Bk o B
-ALL, B-CLL /L7, T ffaRiEE 1L, et
TL #3EEE T-ALL 23k L, ek TL
BEHRRE O KR T 4ifad sk T-CLL, adult T cell
leukemia (ATL) +EIGL 7.

PLHLT-2 fifkir, | Cob UG IR
LT, BT CRLTAHBAMREATRVHI R
Tz,

LHLT-3 Hifkix, v + TLEEFIEBE M o T-ALL
EETRIE LTz, K T ffadske T-CLL, ATL «
G UICRERN A TofT e, ¥7:MiodE T i
HEIE & ke S RIG L ek - e,

1 % &=

v b ) v SEREEMER, —SEEcLL s T
FEETABEEBEENR & LT 250 50, KE5
T DOFRAEFH) « BREM LIz &b I o THET 591k
HBRELTOMBEEL Q4. BEFOSFCE Y
r—VHENIEE SR, ZL o0 MERAER IR
BRI T, XA ERY v BRo 5 ERE M
RETOVMEHELOREIND X 51l -» Txi®,

KR TE, EFEe b THERS(LEEOwE T
MR B O RE, S o T Makk A immos
B 2~ OIEBY BRI LT, MRS Ec L B
7o —vHERIEEL, FiLv3@EEo T filas kst
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FExBoricl, ZhGPUROEMAST « fRbE
HIPEAR « R0 LR TR & DB DWW TR L7
4-1 #EERADH

Uy SEREBCEL Th, Lo blRELREI

G L THEET 2 LR B CREL TV & 7

% bi, ZOBERLLEBHERIERY v Ekost
BEO—oOEME A SFET 5 frozen clone TH% LT
%%, ¥V v sREE, FoMREASRLER
Lo, Wiehsk e SALBFEAHIET B 2 LR DD
kB, Fichbism a8 R R ERY, KEH
R A3, monoclonal 7l binh, WETSHIE
H) v RBOGLEREREE LSS Z D, DT
HRHTH5.

#1 HLTB-1 fifk i34 T o B MRSk L G L
7225, TR e b TL BHURES oMk £
FOGRY, W T MlEdkEEGo b, RERD
SKW-3 §iffa s oL h L. T7bb T Mg
v+ TLERREEOFREHREAE T Mg 0aRR S
naEHEINT. EEY VvAREBORETY,
IR o 5~10%, BHED 75~80%, Bk « K
T @l 90~95% &t L. T filasE-B
HIFL 28 & o KOG - BUNGEE 25, HLTB-1 #UE 1
K THE-B#ARCIIEE T, LrLPURELHE
BECRBEINTWAZ ENRELA LT

T HLT-2 Hifkis, cALL HEBHEOR S K T
WRaREREA R < eTo T fifREgk e L
A, oI T MlREE SR & X K RIS L 7ed - 7z
EHEY v <Rty THRREORRIG LR, Kif
BEE T #ifaD 10% 0L En, iR & ax

Bye vkl s 3@E0H LV T flas{LiE 0@ 219

WL 7ehs - T,

L HLT-3 Hitk & Ak, T flSRESEE & ORI
B Ah, ZOFTRLEALEE LA RPMI 8402
ROFEMREE T Elakse Peer Li3EET, SKW
S TRRIGT AHRESPETH~Te EF Y VR
T4 51 HLT-3 Hiffix T #ifask L o ASUG LA, 88
A D 35~45% L RIGT A 0IR L, KM TEE
HANRa s B U 3~5% DA TH - .

4-2 SRR

g LA HLTB-1 $UR R of HLT-2 315 13
FELEBh -1, HLT-3 R FE LK v
vOB—EEAL A EEBLII LI T,
o HLT-3 Rz oo by, v b TLER
Fac sl LT\ B & & A5 sequential -immunopreci-
pitation % AW THIABENELAZ LR L. RE
{2z v b TL #EHE L3 % B-microglobulin
% associate + 5B FE®*® L i3, HLA offuci s
B — v M-241 HifF” TR Ih 5 FEBK AL

Py OBEEANS L, ZoFFite » TLHREE
SR EEOEBS AR LTED, =7 A QaPiFE™ &
OMAEIEEIN TS, LAL ZoiEL, Kig
T ff= 3 E I 1, F-microglobulin % associate L
7WHLT-3 3R S LN R HEELELDR
5.

4-3 T 7> {LiBIE L AR

v T #fasic &b 7z 5 filaREFURE R 2L
i, £& LT Leu HERP-OKT HLIER® bl & L
THACHF IR T B, KRR THL LR
3REOH L\ LR & DFE % Table 9 i L

Tahle 9 T cell maturation and differentiation

e B e e B B e e
beu % o 0%
beu? B, )
beus i o
OKT-10 / ///////// )
Hu-TL I
HLTB-1 / /////////
HLT-3 /// / ///// // L
HLT-2 /// 2,
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7.

T, THESLERCK T, BRLEHA
LOBEME~OSLicE b - Te b TLEHE 1
SBCEYHET 22, HLTB-1 HlEIL - bk -
THREINTLBHRELE 2R, BHBARCS RHE
Shnn, THRRTIREREAR T MiaoRE
~—h—HREE LN 2hb HLTB-1 HiE0S
k= v A Ly-6 LR -Ly-7 JUE & 30 CELT
B5LDTH T
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