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Clonl Analysis of Cytotoxicity of Long-term Cultured
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In order to investigate the cytotoxic mechanism of human killer T cells at the clonal level
against autologous tumor cells, we attempted to obtain the long-term cultured killer T cell clones
with the specific cytotoxic activity in two metastatic pleural effusions from breast cancers (HMC-1
and HMC-2) and one peritoneal effusion from a pancreatic cancer (HPC-3).

At initiation of the culture, pleural exudate lymphocytes (PLEL) already demonstrated a high
cytotoxicity against HMC-1 targets, but not against autologous fibroblasts and K-562. PLEL showed
phenotypically OKT 3 and 8 positive. However, these PLEL cultured with recombinant Interleukin-
2 (rIL-2) and stimulated by autologous mixed lymphocyte-tumor culture (MLTC) showed a
relatively high cytotoxicity against some allogeneic tumor targets. By cloning both effector T cells
and HMC-1 targets, a highly specific pair of Tcyws-: killer clone and HMC-1-8 target clone was
successfully selected. PLEL from HMC-2 showed cytotoxicity against HMC-2 targets as well as K-
962. T killer clones from these PLEL also showed dual cytotoxicity at the clonal level. Peritoneal
exudate lymphocytes (FEL) from HPC-3 indicated an increased potential of NK activity during in
vitro cultivation. However, PEL were unsuccessful in selecting the killer clones from HPC-3 case
possibly due to the reduced responsiveness to rIL-2.

The effector mechanism against autologous tumor cells was tested using a specific pair of
Tcame—: and HMC-1-8. The cytotoxicity of Tcuuc_: was inhibited by the addition of OKT 3 or 8
monoclonal antibodies in the cytotoxic assays. This inhibition was recovered by the addition of Con
A, suggesting that these antibodies could inhibit at the recognition phase of Tcuuc-: to autologous
tumor cells but not at the functional phase.

With respect to the cytotoxic effect of Tcumc—: against HMC-1-8 iz vivo, we carried out a Winn
assay using nude mice. Subcutaneous injections of Tcumc_: and HMC-1-8 clearly resulted in a
failure of tumor development even at 12 weeks after injections. Mice injected with HMC-1-8 and
allogeneic T lymphocytes cultured with rIL-2 developed tumors.

Currently, Tcuuc-1 continues to grow iz vivo over a one year period with the presence of rIL-2
and with the stimulation of autologous MLTC. This highly specific T killer clone could be very
useful for the investigations of specific destruction of autologous tumor cells by T killer cells.

(Received April 2, 1986 and accepted May 26, 1986)
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BB % 5ug/ml © 45 SHEAERE, PBS ©5@%
B & 1X10°ED ) v 23Rk% 37°C T 5%CO, BEEBZT
4 AEBAERE L. F0O0bER Y v -BR% Percoll
TEGEFEAREELAGCTER L. Vv ARYRK
BE10U/m! o rIL-2 4 F TS L 7.

2.5 ¥faso—=-—>s

2:5.-1 55— T#aka (cytotoxic T cell, CTL)

HMC-1 %2 0*HMC-2 %ic k7% PLEL D7 » — =
v 712 autologous MLTC E#ICRRFEREA AT
fTofe. BMC-1% T, BEHB2ZPAZD, 1
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Fig. 1 The *H-thymidine uptake of TAL in HMC-1
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3:2 Y HoREZ—H—0KRE
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TSR IR R L i ot Fi:, NK #if
DEE~—H—EEZBRTV5 HNK-1 imouTit
HMC-1 o 85245 R 0L » B & bicEEARL
7285, HMC-2 %0V vABRiZ 8T 30% 2R L1
Fiz HPC-3 0% Ti115% %5 30%~ &+ o popula-
tion DI A A7z, HLA-DR D - h b BN %) &
hEMETHD, 17 AREHEETIL100% %R L1z (Table
D.
3-3 MREEEEMORER

3.3-1 23 PLEL K O PEL iz 35135 AfalE =i o
OEEE/T kR oEER »Ro7. Fig.2rabh
5 X 51, HMC-1 Rt HPC-3 0 RicisiT o5 85t
X E/T 100 T 12 BeAsE s, ¥ 7 HMC-2 oX%ick
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gﬁ%%imﬁg determinations were made in #3% PBL IcB LT & ARENBBTH - 155 Zhb
13 PLEL i b U S W HEMEER 2R L7 (Fig. 3).
Table 1 The phenotypic analysis of TAL by MoAb.
Immunofluorescence % of TAL®
MoAb HMC-1 HMC-2 HPC-3?
Culture days 0 30 0 30 0 30
OKT 3 100 100 100 100 100 100
OKT 4 6 0 2 0 4 0
OKT 8 90 100 100 100 100 100
HNK 1 8 6 30 30 15 30
HLA-DR 100 100 100 100 80 100

a) Surface markers of TAL were tested at the initiation and after one month of culture in vitro by
indirect immunofluorescence using saturated amounts of MoAb.

b)
¢) TAL of HPC-3 case were PEL.

In cases of HMC-1 and HMC-2, TAL were obtained from PLEL.
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Fig. 2 The cytotoxicity of TAL against autologous tumor cells (O HMC-1, @ HMC-2, A HPC-3) with
various E/T ratios (A) and at different incubation time (B).
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Fig. 3 The comparison on cytotoxicity of PLEL (O ) and PBL (@ ) against the autologous tumor
cells, HMC-1 (A) and HMC-2 (B), with various E/T ratios at 12 hrs incubation.
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513 oDRILB T T AL WEEN R 2B bR

Target
cell
HMC-1 H
Auto.
s [ —H
K-562 H
HMC-2 J~
IR-75-1 I-(
2R-75-30 | —
M-7609 H
MKN-45 H
HGC-25 :"
panc-1 [+
HPC-1 1—
HPC-3 8]
HPC-4 -
PC-10 }—I
Hela H
10 20 30 40 50

4 Cytotoxicity

The cytotoxicity of PLEL ‘in HMC-1 case
against various target cells. PLEL were
cultured for one month and were stimulated
with autologous MLTC before utilizing in
cytotoxicity assays. The cultures were
performed for 12 hrs at E/T ratio of 100. Bars
represent mean +S. E. of % cytotoxicity.
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The cytotoxicity of PLEL in HMC-2 case
against various target cells. PLEL were
cultured for one month and were stimulated
with autologous MLTC before utilizing in cyto-
toxicity assays. The cultures were performed
for 12 hrs at E/T ratio of 50. Bars pepresent
meanz+S. E. of % cytotoxicity.
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The cytotoxicity of PEL in HPC-3 case against
various target cells. PEL were cultured for
one month and were stimulated with autolo-
gous MLTC before utilizing in cytotoxicity
assays. The cultures were performed for 12
hrs and E/T ratio of 100. Bars represent
mean=+S. E. of % cytotoxicity.
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Fig. 7 The time course of cytotoxic activity of TAL against each autologous tumor cell. Open marks
showed the cytotoxic activity against autologous target cell and closed marks showed against K-
562. In cases of HMC-1 and HPC-3, E/T ratio was 100 and 12 hrs incubation. In a case of
HMC-2, E/T ratio was 50. Data were represented as % cytotoxicity+S. E.
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Table 2 Cytotoxic potential of T killer clones against autologous cancer cell, HMC-1.

Target % Cytotoxicity® of clone

1 2 3 4 5 6
HMC-1 43.4+1.5” 30.6+2.8 38.6x2.5 23.9£3.0 11.0£1.0 29.0+0.9
K-562 11.0£2.3 17.6+2.4 20.4+6.0 17.8+6.4 14.0+3.4 15.1£7.1

a) Cytotoxicity was measured at E/T ratio of 100 with 12 hrs incubation.
b) Data were expressed as % cytotoxicity +S. E.

Table 3 Cytotoxic potential of T killer clones against autologous cancer cell, HMC-2.

Target "% Cytotoxicity® of clone

1 2 3 4 5 6 7
HMC-2 54.9+4.3% 56.2+4.7 44.4+7.3 41.2+15.0 45.0£3.8 38.5%3.0 52.2%2.0
K-562 45.1+5.7 36.5+2.8 28.9+1.1 53.9+ 5.2 44.7£5.8 44.8+3.7 37.4x3.7

a) Cytotoxicity was measured at E/T ratio of 50 with 12 hrs incubation.
b) Data were expressed as % cytotoxicity +S. E.
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v, ¥7-HMC-2 0% 11480 well th 7 7 v — v 22
bt ThFRE/T H 100, 50, 12 RFissz il
EEEn AR L. HMC-1 % it No. los e —v
K_%L‘E‘Iﬁﬁ ﬁiﬁ bR, Tcume-1 & 'ﬂ%% L 7o —ji
HMC-2 ZcizgEg\ s NK &l L3, B4 B RES
WREEER A ET A7 v — viViE St HPC-3 o
RIBFAT Vv ABRD 7 v — = v 7% HERRTIT
L b O ) VARROEE S RS TRERT, T #ifa
rm—VHEEBLI LT T

3.3.5 HirEEMmiatk HMC-1 2 n— > niapaE

BRI

T v v BRoMIaEEEE 1 10 ALK, BHET
ZRWEDEEDET 2Dk, 7 — T filgo
7w — =V I ERHian s v — = v 74 HMC-1
DOFRTRLT. HMC-1 o##% 23 L H iz 3\ T single
cell cloning * 2 Ef7ys, 82 HMC-1 7 = — v %18
fo. Thesdy HMC-1-1 X v HMC-1-8 L, #h#F
hofiuEERZ S LT L. Tomen 7 v —vi=
7= &=L HMC-1-7 ik, HMC-1-8
CE Il E R M B e (Table 4),

FLIREERE

3:3:6 Cold target inhibition assay

FE 3205 CTL ofEML, B ER
FaBElR ol 55t iR+ 5 & LR RA T 5D, W
o7 cold target H(F B L CHIRRfEE B OB £
s L7 (Table5), #¢4 HMC-1 nZkic\¢, T
Vv BREESET » H 4% CTL o 4 B IE # %, cold
target & UC HKC-3 M L7358 1212 46 % D3P
BRIMB LR FEBCEEEL 2 Ao HMC2 0
#o CTL €1z 82% b o/ HIFlR AR b, B
HPC-3 o2z ~Tiz HMC-1 % cold target & U+
BETBBOUHEKRTH - 7. —F, HMC-1 oFoD
CTLo 7 e —-=v 27X ofBbnt Toume- V-
4, HPC-3, CPC-4 » A\t K-562 % cold target &
LTAVTHECIHFRL D bhicd ot 20
Z &0 Tenme OERICBRD TEVEREELRT O
ThY, Fiwre—=vIrsHoTY v 2Bz
heterogeneous 7t % 5 — T fifa DA TRIE X i

3:3:7 MoAb (C & & Teuuc—: FERREEHEFF o B4R

* 75— T ik CEHMiaEA D7 v - = v 71 X
hEohicxs - TR, = — v Teame: & BRES

Table 4 Cytotoxic semsitivity of HMC-1 target clones by Tcumm-—1 killer clone.

Clorfe No. 1 2 3 4 5 6 7 8

[¢)
c % y  44.0%9.8” 52.6+4.8 39.0+4.7 47.3%£2.8 47.3+2.5 36.5+4.1 29.2+5.4 68.0+8.3
ytotoxicity®

a) HMC-1 target cells were cloned at 23 th passage.

Cytotoxicity was measured by *'Cr release

assay at E/T ratio of 100 with 12 hrs incubation.

b) Data were expressed as % cytotoxicity +S. E.

Table 5 Cold target inhibition assay by cloned and non-cloned effector cells against autologous cancer cells.

Effector cell Target cell

Third party cell % Inhibition

PLEL of HMC-1% HMC-1 HPC-3» 46.6°
HMC-1 55.6
PLEL of HMC-2 HMC-2 HPC-3 82.2
HMC-2 45.8
PEL of HPC-3 HPC-3 HMC-1 45.5
HPC-3 53.8
Tcumc-1 clone HMC-1-8 HPC-3 2.6
HPC-4 ‘ 10.7
K-562 20.8
HMC-1-8 55.3

a) Effector cells were TAL which have been cultured with IL-2 over one month.

b) Unlabeled (cold) targrt cells were used as the same number as hot targets.

¢) Cytotoxicity was measured by *'Cr release assay at effector/hot target/cold target ratios of 50:1:
1 with 12 hrs incubation and the values were expressed as % inhibition.
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Table 6 Inhibition assay of MoAb binding to Tcywe_®
% Cytotoxicity

(=) +
OKT 3 26.2+1.8° 42.3+ 0.3
OKT 4 44.4+2 4 49.8%11.5
OKT 8 20.1+6.8 46.4+ 0.2
Medium 48.2+3.8 52.6+ 8.2

a) Tcumc- treated by MoAb under 4°C for 30 min
were cultured with *Cr labeled HMC-1-8 for 12
hrs at E/T ratio of 50: 1.

b) Con A was used at a final concentration of
25ug/ml.

c¢) Data were expressed as % cytotoxicity +S. E.
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OKT 3 U8 1z X - THIE o recognition phase &fH
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In vitro TE\VHREBEEES 27T Tcame-: 75
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HMC-1-8 o L T HEE R 2R L - (Fig. 8).
HMC-1-8 mzpa v v — AEEMN 9 SHOR AR\ T
5 3 XTI BEERE A S b 2505357, Teame-
BEFETIZ12 B RAL A EBORERIL0%TH-
7o (P<0.004). — %, allogeneic 7z CTL % 0 % 7=
% — N v 2OBERERL 12 BOBEST0%THY,
BB DS DOBEEEY L ILh - 7.

4 =

b MR AEBHENE & oA lE L R
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RICEERIGL TV 52 LA RE I BENE
BHY v AREAHEL HERBIRTEL. 2F02hb
BB T S A R B v 3 3 5 e M e
EZDHLRTEY, BUIERBEE L 21 0EE
BRCHEB I T A1 —3F, BEHFECRIEIhT
BTV v 4% 44k iz B+ adoptive immuno-
therapy O &35 5%, 1976 4F Morgan 5°? o> IL-2

EfiEe 5 - THRZ = — v ic I 58 FEEHISEE & 375
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development ( % )
o
S
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week after injection

Fig. 8 In vivo anti-tumor effect of TcCuwc_: clone. A
mixture (---eeee-- ) of 1x10° HMC-1-8 and 5x
10" Tcume-1 was subcutaneously injected in the
back of nude mice. Another group of mice
were injected with a mixture ( ) of
allogeneic T cells cultured in the presence of IL-
2 and HMC-1-8 at the same ratio, or HMC-1-
8 alone ¢ ). The tumor development
was observed at weekly interval. P value in
mice injected with autologous mixtures was<
0.004 as determined by Fisher’s exact proba-
bility test.

DR LY T OB ERE gy, BOF
77— T HEYAVIBEEORL LS CHBEIR T
51889730 - rIL-2 BZ#513, Rosenberg 57 1310
lymphokine-activated killer (LAK) cell ¢ » g2
TTEMAEZREL T, Lal, b FickuvCHlE
EEEE YRS ICRF L B RERSERNrS — T #
fa7 m—vEB03L4FTLIEE T L
—EIEKED) VARYB L EOHEILE LTI
htuviow, IL-2 Vv EBREEEREN+S — T @
ROBECO\TE, BERHREREFRBEY v &t
EDBB LRI VB2 PBL 2\ TR 1
TWBP CoEE&EER AL, CTL oRAES
THLIPENEVIE, Tihbb, EfilaoEE, L
2L TEBHE%EED CTL », BERERELS T
BCHEEMRES LR LRI E s Y
ShhBHEBbh%. -oF b Uchida®®, %5 28
WELT5X 51, BAIDIIEBENERY v e
HROLZ Y BEMGMT L ENHRECH S, Fhohb
o T ff PBL, FiEIEER ) v ek~ B in



376 i B2 ERAE

vivo 1B\ T EEERY 7 autologous MLTC kB
BEE2 G BerfEBEETRETA T filao
LOoRBEFHERTTALLT, KK BEXkIbet
BxEEMIE L CTL oMZoRHEE RO 34
o, Bl e —F LA TOET =7 & — LR
L.

CTL oRiIE#E, L v bIEEEHRE YT
35— THlEs v — v ORI, B—Rke rrIL20
HRIZL>TLTHHT LIRS TR, <V AD
RTINS DDDIMETH9 24 b1 5P, b b
BT AR ERRIFIzA v, De Vries* &i3x
5 ) -=DHEFRBEENCRT, BEECILsr—=v
reontre— vk T HRREZAVT Zofff%
BIRLTA, o, #5-THlase—vIcXD
I nsEEmE EofE i, MHCHEFE iR is
HDTHAHEREL T A, Spits 5*® 3 EBV-trans-
formed HEC B Mifticx 3 28RN+ 7 — T ik~
r—voiEELy, —EHRREIELZ LTEIL
T\ %, Yssel 5930 voafEoRcMLTC #KE+
Bl -1, BREECHTHEBREN ML E
B LK IIL T %, Vose & White® p3ET Ui+
s—TH#lars =— v, in vio KBCCIIESEE
MR L CoLAEEEEYTRL, B0V v FEH
5\ iz K-562 fiifare & o3k B FKIEE I L Cie <&
HRR I ERBE LT A, Fic Mukheriji 5°0
i, #5/—=BECEEMREKRBT Vv Eeo
i one-way WLTC CRIE %% 17 CH 5hn - CTL
i, BREEOZLLY, AE» S/ —<ROMofE
BHEkc b AVCEEEE YR TERE L. £ O
CTL » MLTC CHIE Uit bERERECIV 7w —
Ak B L ERBEO RICEEN I RIGY 27 »—
VB LRI EERLEL. L, ThboEaD
7w — v BEERERIAE & D < HuL o HIRIES RIS
MpEEEE AR LDy, HHWLIL-2 FFET D
FD7 e —vORBEMIZEEL CITRBETHE e D
By LI EEERR0 s e —vik+r5— T
Teume-" 13, BEREFMBEZ = — > HMC-1-8 1 L
TRECE\ IR EEE 2R F Lo, 1EN R
o b in vitro THIEARLT\W5, 0L 5wl
BET*5 70— vi3BEE THEN . Fald
oy e—vERWTES - T filBORRRBROF
OWEBB I ET ORI 2N 2 7. BFREEER T
LTHEIN CTL iz~ 2Tz Lyt 1+, 2+, e+
kTt OKT 34, 4—, 84+ oXREHE P RTED
DEETHHY. oo CTL inEBE R L3k

FLERER EE

MHC #ysi &R 343 7epTyh Class I (HLA-A, B,
OHfFRcHEREND DAL BRI T5. alloge-
neic CTL v 1 A A @gMRigwest$ 5 CTL tabh

% k5 75 Class II (HLA-DR) HiRC#R S i Lyt
1+, 2—, »AHWEOKT 3+, 44, 8— oEEART
fEEERA CTL o & 2 ERy D i,

autologous ® EBV-transformed B #ifaizsd3 %
Meuer****® &0 CTL 13, HE.® MHC EO'EB virus
BBfREomE»HBE TS L TOKTS, OKT 4 #
BixFhFh Class | B or Class 1T 323c 5 L7
HETHEDHZ LRI Hx D Toume-1 AV
7@ cix, OKT 3 B0t OKT 8 BT o T flfakE
EIEME DB B Il A bk, 1o, Con A &N
2B &b zolEHEVThIER IR D
Z L1 OKT 3 55018 D& 4« MoAb 7 Tcume- @
EENMRBHEO v AL TXoFALXEIET S5,
Tewme-r DF 5 —EHEZ OB DIBELE IR T Z &
BRTEDTHB. T OKT 812k v Teume—1 DIEH:
AREIEE N &k, Rkt s MHC Class [
Bk 5 E 2R LT % UL, BSEHESF
FREEI R E D, Temen ® OKT 812 X
h R 2 n % HMC-1-8 Lo HiIR £ o % o 5 target
structure & 75 > TV B RJEEM IZEEMTH S X 5 I8
bbb, 2FH ZoRicEWTiy, MHC Class [ #%
b £12 Teume—1 LIFFET % clonotypic 7 T #ifa
HELVL 72— (T2, HMC-1-8 FoEBHE»F
LT WBTTEEHSE . —F, De Vries iz L v 18
bhicHE AT, —<BERNT 7= —vi3, MHC
Class I #ysRtEiciie <BAFR L T 7o & EsE Sh
TED, HxDREBUHEERLTW5, Teume
X DEBINAHTRE R, B CTHCHERIN TS
BB LD, 3w 5 foreign MHC antigen® wjag
HLBEITTER. WTFRIZL TS Teume: Lo Tisy
F, ROHMC-1-8 oEEHIRE O c@iio z oM
ErbE i T hsELEbhs.

Teame—1 (X in vitro THEFRICE AREETEE 4
RLe. Linbh 2 — F=oA%H\ e in vivo DW¥ET,
Teume—r DHBBER D L. Teumc-r DFEIL
i1, e FOBEREBICIGT, 7w —F UL TR
7 —EHER L T Mg EERNcREE Tk
CERTETELDTHAB. LrbInboy vaEk
IEERVERYR L - L XD in vitro THEREREE
THHIERRLT WA, IO LIHEEETOBR
W5 -T2 = — v % H 7 adoptive immuno-
therapy o RJEEME A X Z {HELS b D L Bbh 5.



55 (4) 1986

5 #&

v FEREE KT 5 — T filaoEEiiank s
BeHEs 7 v — b+ 3 — T #ilE BV THREL -

D WiED 23 EEEREEORK, BAS I
Bont-TAL ox 7 -G 2HWRT5 L, BREEC
RS CHRESEE2ETLL008%bRe L
MDDV VARO e —= v Y ECE
BERM 2o 7 2 — ¥ Teame—: PME BRI, Z D2
v — vz antologous MLTC 242038 1>, rIL-2 D
FETTHEUEDRE L RIARE L S
BETH - 7o

2) [FFRCEEMEO s v — =272k b, Tcumea
mE R E RS M AR 3 HMC-1-8 [EZ e ~
"R,

D =, BELOILVCIEBYRALLBCE
W INKE# RS TAL &, HRBERK L EEEE
Bk L vBON. Fe—=v B -7, NK&E
2 B R EEWHE dual activity #7537 2 — V35
EL.

4 Teuue—1 1@ X 5 HMC-1-8 o {5 5 IE % ffam 5
‘1 MoAb OKT3 R U8 X hfHIF & i, = hit
Teame—1 W2 X BHURERED L~ ACcofHILthh, BE
AL O b DIRIE S lo 2 L AVRE E i

5) Teumc—1 1T% — F=w 2272 Winn 2E&C1
HorcEm o BREMREEEE 2R L.

6) HERBEBICEERMLrS - THlE, = — ik
% RIERIE A~ O W RN AR S ule

¥

FaAH 2 A2 B 70 fHEE E HRM A 2270 ke db
PHHE—-BEORE REBY O CREEE —HED
FHETHEF CEI L ET. FRCERLCH
BB & e TN RS, BRI O v s
RELHBET 2 - BRARR, FE Bt
BryELET.

ok, AHFEO—EILHEEBERELTH A1+
VA =V ADHERBIEESSHAAOBELEFERESIZL Y
Thoh, FB/IXOEEO—MITEE 14 B AR FET <,
55 44 M ARBEFE RO 85 A AN BZLS CHREL
7z,

X B

1. s | BERBRC RT3 ) v A RBEOBERNE
. AERst 5L 40, 1-6 (1979).

2. Handley, W. S.: The pathology of melanotic

10.

11.

12.

13.

14.

. Moore, O. S. Jr. and Foote, E. W. Jr.:

. Bloom, H. J. G. and Field, J. R.:

. Berg, J. W.:

. Martin, R. F. and . Beckwith, J. B.:

. Lauder, I. and Aherne, W.:

RiigEe 55— THIR2 = — Vi X 5 B RKIESTEEEEE O RN 377

growths in relation to their operative treatment.
Lancet 1, 929-933 (1907).

The
relatively favorable prognosis of medullary
carcinoma of the breast. Cancer 2, 635-642
(1949).

Impact of
tumor grade and host resistance on survival of
women with breast cancer. Cancer 28, 1580-1589
1971).

Inflammation and prognosis in
breast cancer; A search for host resistance.

Cancer 12, 714-720 (1959).

. Black, M. M., Opler, S. R. and Speer, F. D.:

Microscopic structure of gastric carcinomas and
their regional lympho nodes in relation to survival.
Surg. Gynec. Obstet. 98, 725-734 (1954).

. Bennett, S. H., Futrell, J. W, Roth, J. A., Hoye,

R. C. and Ketcham, A. S.:
cance of histologic host response in cancer of the
larynx or hypopharynx. Cancer 28, 1255-1265
(1971).

Prognostic signifi-

Lymphoid
infiltration in neuroblastomas: Their occurrence
and prognostic significance. J. Pediatr. Surg. 3,
161-164 (1968).

The significance of

lymphocytic infiltration in neuroblastoma. Br. J.
Cancer 26, 321-330 (1972).
Kikuchi, K., Ishii, Y. and Koshiba, H.: Iden-

tification of human T and B Lymphocyte-specific
antigens. In: Topics of hematology, Seno, S.,
Takaku, F. and Irino, S., eds., 193-196, Excerpta
Medica Amsterdam (1977).

HEE . Y VABRRERE OB & L oA,
HiR<Ek 72, 3-28 (1983).

Shimokawara, 1., Imamura, M., Yamanaka, N,
Ishii, Y. and Kikuchi, K.: Identification of
lymphocyte subpopulations in human breast cancer
tissue and its significance : An immunoperoxidase
study with anti-human T-and B-cell sera.
49, 1456-1464 (1982).

HIR, FIERSE FHA— IHEe%, BAM
BE, OB, O B OTIRIESE, NEEL 449

Cancer

Ew, AHiEE: FUEABARETHk: T
OBIR.  FEOERK 29, 981-986 (1983).

%4 B SHER, PHEHES HAiNS =mak
X, BAY=, RRE, KEES, TETE i
BE e ERARCBEETs THlaksI o T
FaME R O A BT R E. BoEK 29, 981-986
(1983).



378

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

;R ST

Hiratsuka, H., Imamura, M., Kasai, K., Kamiya,
H., Ishii, Y., Kohama, G. and Kikuchi, K. :
Lymphocyte subpopulations and T-cell subsets in
human oral tissue : Immunthistologic
analysis by monoclonal antibodies. Am. J. Clin.
Pathol. 81, 464-470 (1984).

Hiratsuka, H., Imamura, M., Ishii, Y., Kohama,
G. and Kikuchi, K.:
of lymphocyte subpopulations infiltrating in human
oral cancer with special reference to its clinical
significance. Cancer 53, 2456-2466 (1934).
FikE | EESCR B Y v A RBECERNE
= JBIE2E 24, 1839-1842 (1982).

Ibayashi, Y., Uede, T., Uede, T. and Kikuchi, K.
analysis of mononuclear cells
infiltrating into tumors: Differential cytotoxicity

cancer

Immunohistologic detection

Functional

of mononuclear cells from tumors of immune and
nonimmune rats. J. Immunol. 134, 648-653
(1985).

Sato, T., Sato, N., Takahashi, S., Koshiba, H.,
Usui, T., Hirata, K., Shiramatu, K., Hayasaka,
H. and Kikuchi, K.: Establishment and charac-
terization of a human pancreatic cancer cell line
(HPC-1), Tumor Res. 20, 33-41 (1985).

d AE! HKBEWRECILZ) v RoH5E
Conray 400-Ficoll . #iESEEiRELE A, 443-446
1975).

Gutierrez, C., Bernabe, R. R., Vega, J. and
Kreisler, M. :
by a discontinuous density gradient of percoll. J.
Immunol. Methods 29, 57-63 (1979).

Lieber, M., Mazzetta, J., Nelson-Rees, W.,
Kaplan, M. and Todaro, G.: Establishment of a
line (PANC-1) from a
human carcinoma of the exocrine pancrease. Int.
J. Cancer 15, 751-747 (1975).

Akagi, T. and Kimoto, T.: Establishment and
characteristics of a human pancreatic cancer cell
line (HGC-25). Acta Pathol. Jpn. 27, 51-58
977).

Purification of human T and B cells

continuous tumor—cell

HEEM, &B # B8 % M —® HFi
B, KEE-, PEERE, SnALE D EEAERR

DEERBIERE & 2 — Vv AT B 3BT %
BEt. L bR 5(Suppl.), 89-95 (1978).
HERHE BM B "iE—8% mEIR-, gen

BB, RINZERE . AEUHEBARORE. &Ki{¥
B 6, 265-273 (1979).
Lozzio, C. B. and Lozzio, B. B.: Human

leukemia cell-line with
positive philadelphia chromosome. Blood 45, 321-
334 (1975).

chronic myelogenous

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

R 3
Gey, C., Coffman, W. and Kubicek, M.: Tissue
culture studies of the proliferative capacity of
cervical carcinoma and normal epithelium.
Cancer Res. 12, 264-265 (1952).

Engel, L. W., Young, N. A, Tralka, T. S.,
Lippman, M. E., O’Brien, S. J. and Joyce, M. ]J.:
Establishment and characterization of three new
continuous cell lines derived from human breast

carcinomas. Cancer Res. 38, 3352-3364 (1978).
HHiEs | EHMREERR REERIEFE A,

349-351 (1975).

W OFEh BT OAE KEMA LUBER
5 CRERSH, X & EEREHY v <Ko
TCGF &1 X » BENIBEBREOFE T 2 &
BEROBFSE.  HAL&EE 85, 749-757 (1984).
Rosenberg, S. A. and Terry, W. D.:
immunotherapy of cancer in animals and man.
Adv. Cancer Res. 25, 323-388 (1977).

Morgas, D. A., Ruscetti, F. W. and Gallo, R.:
Selective in vitro growth of T lymphocytes from
Science 193, 1007-

Passive

noral human bone marrows.
1008 (1976).

Eberlein, T. J., Rosenstein, M., Spiess, R.,
Wesley, R. and Rosenberg, S. A.: Adoptive
chemoimmunotherapy of a syngeneic
lymphoma with long-term lymphoid cell lines
expanded in T cell growth factor. Cancer
Immunol. Immunother. 13, 5-13 (1982).

Cheever, M. A., Greenberg, P. D., Fefer, A. and
Gillis, S.: Augmentation of the anti-tumor
therapeutic efficacy of long-term cultured T
lymphocytes by iz vivo administration of purified
interleukin 2. J. Exp. Med. 155, 968-980 (1982).
Slankard-Chahinian, M., Holland, J. F., Gordon,
R. E., Becker, J. and Ohnuma, T.: Adoptive
autoimmunotherapy : Cytotoxic effect of an
autologous long-term T-cell line on malignant
melanoma. Cancer 53, 1066-1072 (1984).
Yamasaki, T., Hand, H., Yamashita, J.,
Watanabe, Y., Namba, Y. and Hanaoka, M. :
immunotherapy with tumor-

murine

Specific adoptive
specific cytotoxic T-lymphocyte clone for murine
malignant gliomas. Cancer Res. 44, 1776-1783
(1984).

Lafreniere, R., Rosenberg, S. A.:

immunotherapy of experimental hepatic metas-

Successful

tases with lymphokine-activated Kkiller cells and
recombinant interleukin-2, Cancer Res. 45, 3735~
3741 (1985).

Vose, B. M., Vanky, F. and Klein, E.:

tumor-lymphocyte interaction in vitro, V. Com-

Human



55

39.

40.

41.

42.

43.

44,

45.

46.

47.

(4) 1986

parison of the reactivity of tumor-infiltrating,
blood and lymph-node lymphocytes with auto-
logous tumor cells. Int. J. Cancer 20, 895-902
1977).

Gillis, S., Baker, P. E., Ruscetti, F. W. and
Smith, K. A.: Long-term culture of human
antigen-specific cytotoxic T-cell lines. J. Exp.
Med. 148, 1093-1093 (1978).

Vose, B. M., Gallagher, P., Moore, M. and
Schofield, P. F.: Specific and non-specific
lymphocyte cytotoxicity in colon carcinoma. Br.
J. Cancer 44, 846-855 (1981).

Kimura, H., Yamaguchi, Y. and Fuyjisawa, T.:
Cytotoxicity of autologous and allogeneic
lymphocytes against cultured human lung cancer
cells: Optimal conditions for the production of
cytotoxic lymphocytes. Jpn. J. Cancer Res. 75,
1006-1016 (1984).

Uchida, A. and Micksche, M.: Lysis of fresh
human tumor cells by autologous large granular
lymphocytes from peripheral blood and pleural

effusions. Int. J. Cancer 32, 37-44 (1983).
BEEE® . Interleukin-2 i k 2 BiEAKEBHY ~
~<3k > Cytotoxicity 4. H M2k 86, 1600-1607
(1985).

Plata, F.: Specificity studies of cytotoxic T

lymphocytes directed against murine leukemia
virus-induced tumors. J. Exp. Med. 155, 1050-
1062 (1982).

Kedar, E. and Weises, D. W.: The in
generation of effector lymphocytes. and their

Adv.

vitro

employment in tumor immunotherapy.
Cancer Res. 38, 171-287 (1983).

Kranz, D. M., Tonegawa, S. and Eisen, H. N.:
Attachment of an anti-receptor antibody to non-
target cells renders them susceptible to lysis by a
clone of cytotoxic T lymphocytes. Proc. Natl
Acad. Sci. USA 81, 7922-7926 (1984).

De Vries, J. E. and Spits, H.: Cloned human
cytotoxic T lymphocyte (CTL) lines reactive with
autologous melanoma cells. 1. In vitro generation,
isolation, and analysis to phenotype and specificity.
J. Immunol. 132, 510-519 (1984).

EiEEEe b5 - THEZ = — VIiC X5 B REEBIEEE o

48.

49.

50.

51.

52,

53.

54.

55.

379

Spits, C., Ijssel, H., Terhost, C. and De Vries, J.
E.: Establishment of human T lymphocyte clones
highly cytotoxic for an EBV-transformed B cell
line in serum-free medium : Isolation of clones that
differ in phenotype and specificity. J. Immunol.
128, 95-99 (1982).

Yssel, H., Spits, H. and De Vries, J. E.: A
cloned human T cell line cytotoxic for autologous
and allogeneic B lymphoma cells. J. Exp. Med.
160, 239-254 (1984).

Vose, B. M. and White, W.: Tumor-reactive
Iymphocytes stimulated in mixed lymphocyte and
tumor culture. Clonal andlysis of effector cells in
cytotoxic and proliferative assays. Cancer
Immunol. Immunother. 15, 227-236 (1983).
Mukherji, B. and MacAlster. :
cytotoxic T cell response against human mela-
J. Exp. Med. 158, 240-245 (1983).

Sato, T., Sato, N., Takahashi, S., Koshiba, H.
and Kikuchi, K.: Demonstration of the specific
cytotoxicity on the human autologous mammary
cancer cells of a long-term cultured T cell clone.
Cancer Res. 46(1986) in press.

Meuer, S. C., Hussey, R. E., Hodgdon, J. C.,
Hercend, T., Schlossman, S. F. and Reinherz, E.
L.: Surface structures involved in target recogni-
tion by human cytotoxic T lymphocytes.
218, 471-473 (1982).

Meuer, S. C., Schlossman, S. F. and Reinherz, E.
K.: Clonal analysis of human cytotoxic T
Ilymphocytes: T 4-++and T 8+effector T cells
recognize products of different major histocomp-
Proc. Natl. Acad. Sci.

Clonal analysis of

noma.

Science

atibility complex regions.

USA 79, 4395-4399 (1982).
Rogers, M. J., Appella, E., Rierotti, M. A.,
Invernizzi, G. and Parmiani, G.: Biochemical
characterization of alien H-2 antigens expressed
on a methylcholanthrene-induce tumor. Proc.

Natl. Acad. Sci. USA 76, 1415-1419 (1979).

BIRIEERS
(F 060) FLURETH=HRIXE 1 &% 16 TH

HRERRFAHEE 1 BE £ =



