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ABSTRACT We have analyzed interleukin-2 stimulated killer activity derived from peripheral
blood lymphocytes (PBL) and tumeor infiltrating lymphocytes (TIL) at the clonal level by a limiting
dilution technique. The numbers of obtained clones from LAk and TIL were 34 and 78, respectively.
The killer activity of these clones was examined against autologous tumor cells and Daudi cells as
targets. About half of the PBL and TIL clones showed significant cytotoxicity against autologous
tumor and/or Daudi cells. It was noteworthy that the specific cytotoxicity against autologous tumor
cells (CTL-Like activity) was observed in 9 of 14 LAK killer clones and in 30 of 41 TIL killer clones.
Surface marker analysis indicated that all the CTL-like clones were either CD3*4*8~ or CD3+4-8*,
and there was no significant difference in cytotoxicity between them. On the other hand, about half
of the LAK and TIL clones had no cytotoxic effect against Daudi and/or autologous tumor cells. On
the CTL induction system, these non-killer clones also showed regulatory functions, such as augmen-
tation and suppression. These results suggest that IL-2 activated cells, both from peripheral blood
and tumor tissue have not only a direct cytotoxic activity, but also an indirect helper function which
was mediated by regulatory T cell. (Received December 27, 1990 and accepted January 18, 1991)
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Abbreviations
LAK . Lymphokine activated killer cells IL-2 . Interleukin 2
TIL . Tumor infiltrating lymphocytes MLTC : Mixed lymphocyte tumor culture
CTL . Cytotoxic T lymphocytes
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selection iz X B# & 725 non T #>2 non NK #ifuic
LAK FIERMIRA R D 5 = & &G LTSRS, Zo&4
MERNTBENRL LI T, FOH, LAY —2—
% B\ 7= positive selection DFEEA X1, CDI6
BEtE NK #f®, CD3 Gt T fika” i & &4k feilifig 3
=7 27 B—bih T EPRENK. FoIL-2{EHAL
MBS R%E N7, majar his
tocompatibility complex (MHC) JEH#jHitk DIEEE R
Bi7ns s — MM EEZ DR TERY, Bl &
BEPBL X b HECEE® R ftcytotoxic T
lymphocyte (CTL) 7 v — v\ BRI RE/cZ L8109, &
wEMnEAEEE TIL 3 IL-2 FE T CEIEE TS
Triicyh, ACEEBHRRNEREE TSI oK
5 ERnHEIRY, LAK, TIL iz CTL NEET
BLEZLNLX DT> T3,

LasL—FcLAK, TIL 72& IL-2 CiEM b L)
v AROFIZIEF 7 —EEY b ofilansko—ific
UHFELRGC 3 h»Y, 3+ 5 —fifans
ELRIND IS o TEL. BE BROHIZLAK
MREBATLIETAEEEEDO BT LHER,
SHRFHE i LAK Ml 548, BOBRM & BRI %
Edpzend, IL-2 Bt Ll BN e hiEE
BHED HATREMRHEE L7, X DICEM SRR
T LAK fifIEE Y v BRoOBEERREY#HETH
LPRE IR T3, % b [L-2 FEEALRi A
EMPEED RN D T, BEORERLENML
T-HENHEESRELE TS EHEIhBRES TW
5.

FITEEL e T IL-2 Ei Lo sy
AT 57, LAK, TIL #RAFRECID 7 v —
=V I RTI, ¥5 -7 e —VvORERERK. F
o, FI-EHEEALEVEFS -2 v —vilhdt
iYL oo, CTL FERCKTAERAQCEMS
B Li-DcHET 5.

2 5 P

2.1 X B
FLMRE R A E T NEHC AR U o B IR o L
BfER AR LI BOETREEELHRE L. W
FREERE, KBES% 34, WS, iR fE
BREBENE14THY, FHEERIT63.0+11.1 5T
» -7z (Table 1).
22 FRYEMEBRER, EFRB >/ \IROFECE
BERE L D RHEME X OEEREKE ~) viIT
$EL L, Boyum DFESZRE, 50ml DT 5 RSy

[ FLIRER B

Table 1 List of patients

case age sex diagnosis source of TIL
1 71 F colon cancer ascites
2 5 F colon cancer ascites
3 48 F gastric cancer ascites
4 64 M gastric cancer ascites
5 72 F colon cancer ascites
6 7 M lung cancer pleural effusion
7 67 M gastric cancer ascites
8§ 43 M lung cancer pleural effusion
9 6 M cholangiocarcinoma  ascites

7 A B E (Falcon 2070) W @ Ficoll-Isopaque #&
(Ficoll 57. 24g/!, Pharmacia, Sweden ; Isopaque
108. 69m//! BJEZFER) wERBL, ZEERT400xg, 30
SEREG L. 08, BEIREXERL, BELEE
KT 2 F5EE L.

FEERE K P O BER T I LA T DI 2T iy,
BEEEY v 3k EREMRCS B L. B, RPMI
1640 2%, (GIBCO, USA) THIRUIER Lz 60% K&
U 40%Percoll (1.130g/m/, Pharmacia) % 15m! 7 5
AF v 7 REE (FALCON 2097) i £ ~«4dml $oEE
L 7ok, RPMI 1640 i X 2 /- BBk 3Im/ % EHE
L, ERT400xg 300HEELL, TEROESRHE
Vv AR, EEoBEEMCHIERLE. ZOEE
Mkl o, TIL O Ths 0% EThote, &
T BRI A EEEEEOBERT R E T S
5 &7 Y —%— (Model 1010, CRYOMED Co.) T&
L, BiEF » JRPCREL -

2-3 LAK, TIL 7 o—>O 8%

FERERM ML X O g K260 LAK, TIL 7
r — v OEEE % Fig. 1 IR

¥ 1213 ampicillin 60pg/ml, kanamycin 60ug/
m/ % H0 %2 7= RPMI 1640 %5 #1 1= 10% Fetal Calf
Serum (LA F FCS & B3, Flow, USA) %L CH
Wiz, M, FCS13, H51U»56°C, 30 oBIZEEMLL
fedb DB, v BEFESLELIL-2 (IL-2,
TGP-DIRHELRTERRNSH I v EE2507. £
O IEIEMR 3.5 X 10%unit/mg protein T b, 1 unit ik
342 NIH-BRM unit 12243 %,

IL-2 ol LRI BEEIR R OEERE Y v <8k
%, 10% FCS in RPMI 1640 2 #: < 1X10%/m/ © #
fo B A% L, 2unit/m/ DrIL-2 % T, 37C,
5%CO.DIREET 7 BHREESEE, AMEYEIIR LA 5
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mononuclear cell derived PBL
from carcinomatous ascites (1x10°/ml)
or pleural effusion
(1x108/mi)
culture for riL-2 (2u/m) riL-2 (2u/ml) culture for
7days 7days
\ Y
TIL (0.7/well} LAK (0.7/well)
irradiated (40Gy)
/ allo PBL \
A
] nnn
culture for rL-2 (5u/ml) culture for
28 days PHA(10 2 g/ml) 28 days
Y
TIL clones LAK clones

Fig. 1 Method for cloning of tumor infiltrating
lymphocytes (TIL) and LAK cells.

#EBAB®, 3 HH, 5 AR IL-2 2 Fh 2 unit/
ml & 7% X 5L o,

B L7 LAK, TIL X b, Moretta et al.}®DHk
CEUBRAFREITV LAK, TIL 027 e — v 2 fER
Liz, Bie, 1v=a¥ich 0.7 @ ERBL 5, LAK,
TIL % FR LB N~ 27 a4 8—-F L=}
(FALCON 3072)1z43 L, X #EREEEEE (Model 150,
Softex Co.) T 40 Gy © X & MBS L 7= 7 = KRB
Bk (1X10%/ml) %7 4+ — & —#Ef1 & L, phytohemag-
lutinin (PHA, GIBCO) 10'ug/m/, 5unit/m! ® rIL
2 HFEETE, 2BEEEELL BEORDLNCS v—
vEBIRL 24 ABEE 7 v — b (FALCON 3047) %
L, B 28/, REHThcHEELL
2:4 7O0—HYA b A—=%—

ENR xhi- LAK, TIL 7 v — v OREHIR 2% E
e/ 7 vr—AHAEEREWCT, Spectrum III (Ortho
diagnostic systems)iz. X » JlE L7z, FITC Bikanti-
CD3 (OKT3), -CD4 (OKT4), -CD8 (OKT8) %
Ortho Diagnostic System, Raritan, NJ. X 9, anti-
CD16 (Leull), anti-a, STCR heterodimer (clone
WT31) it Becton Dickinson, Mountain View, CA.
I oA, AL
2.5 FERGREREMERER

%7 r—vOfiEEEEOWE I, ENiifas
L T Burkitt’s lymphoma f3® Daudi #ifla &, »5%
AU BEEREK X 9 o8, BEEREL T
HOEEME T A, *Cr release i CHIE L 7. AD
b, Daudi filg, HZEBMEK% 10%FCS i RPMI
1640 553 C 4X10°/m/ i FBEE S, MMIIEHEW 0.5m/
1z 3.7MBq @ Na,5'CrQ, (specific activity 37 MBq/
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mg, HE—IoATA YV —FHEIDERML, 37C,

5% CO, FT 90 HRsEL . BHEAEARKICTS

ElvEEEts, ME%E 5X104/ml =L, *Cr EHE

BB E L. =7 =27 & —#if, BlH LAK ROTIL

7w — v 5X10°ml gL, =7 =2 & —Hfk/E

FMR (BE/ D 1011 G LWBEL 6 R~ 12704

A48 —7r— FCREL 4 BRI Cr release assay ¥

kb HaREEEE R RIE L 7. M%cytotoxicity I

wAR L D EHL.

MRS ETEME (%)=
ERHM (cpm) — B AMEE (cpm) 100
BAfEE (cpm)— HRERE (cpm)

2.6 EEiEERY) 2/ EEEQIEE (Mixed Lymphoyte
Tumor Culture, MLTC) (2 & 2 ECEBEFE
4+ 5 — (Cytotoxic T lymphocyte, CTL) &
HEE

i/ RERERE S X O, MR R ERAKF D Y vtk

(IX108/mD) & H B LD 400Gy O X BEHF % L7cH

CHEEMRE X10%/ml) #EE&L, rIL-2 (2 units/

mDEE T T BEEEL MLTC # 5 —#5BE L.

Zox 7 —- Mo MiaEEES Y | CESME, RO

Daudi #ifa % &R & L T5Cr release tETHRIE L 1.

¥ 7 —Hiao MHC #1R1c X 2 # RO, cold

target inhibition test, XUB 7 v —vHBFIZ L B

blocking test ic X v fTle -7, BiD, E#ECEEM

fa (5X10*/ml), Daudi Mg (5x10*/m/) & JEE#HE

CHEEME X104 1x10% 2x105/ml) #EA& LK

%, =7 =% —HfR AX105/m) iz, 4REEE

BEROMBEERELEYEEL, NBEEEELL %1,

blocking test ¥ER) & 715 H CIEE ML (1 X 10%cells/

500ul) w#H HLA-A, B, C ¥utk (Becton Dickinson

Co. Mountain View, CA) # 10ul #hz, 4C 30

SEMMEL 724, MLTC #5 —#ifav=v =241

L, 4B Cr release R CHIfREEEE 2HIEL

7o

B, MLTC #5 —FERCHHL2 LD 40Gy D X

BEBELIESFS -7 e — v e 5X10Y/ml &izh X

51in%, Fig. 2 wrd X 5icIl-2 Qunit/mDEFFE

T7 HiEEEYE, ACEEMREYENE LT, /Ml

BEEE 2 HE LIRS & B L7,

2-7 WEHPEURTER

7 v —vHERE, HlIEEEEOHENRE R

Student’s ” t” test ¥ 7= X Wilcokson’s ” U ” test T

ﬁti - Tz,
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irradiated(40Gy)
autologous tumor cell

(5X10%ml)

TIL
(1X10%ml)

irradiated(40Gy) non-killer
autologous clones (5X10°/ml)

7days with
r[L-2 (2u/ml)

%'Cr release assay

l culture for

target : autologous tumor
E/T=20

Fig. 2 Method for evaluation on regulatory function
by non-killer clones. Irradiated non-killer
clones were added to MLTC. After 7 days
culture with IL-2, cytotoxic activities against
autologous tumor cells were measured by *'Cr
release assay.

3 & R

3:1 LAK, TIL 7 0> 0OFRHES & UMERERNT

9fEFIL 5 LAK 34 {8, TIL78 @D 2 » — v #3EIR
Xhie. 7e—vHHRETLAK 1.9+1.3%, TIL 43+
29%Th b, HEHHEMAEEZIRD bkd o T

ThbDz m—vOREHE % Table 2 IR T4,
LAK, TIL 7 e —v & 44T CD3 B, CDI6&HT
Bot. 2035 HCDI*8 2 v~ L LAK T 19/
(55.9%), TIL #4818 (61.5%) THbH, CD48+»
= — A LAK 1518 (44.1%), TIL 30 18 (38.5%)
BHote. T TCR a gEEAETHD WT-31 1385
L7 LAK1l 7 v—v, TIL19 7 » — v T2 B4 T
% of:.
3.2 LAK, TIL ZO0—>OiEE R b5 A

LAK, TIL 7 v—v o Daudi #f8, BCEEH#EC
*t3 % HifafEERE % Table 3 iR,

Daudi # 5\ 3B CEE K LU ilEEEg Rt
7 m—v X LAK T 1418 (41.2%), TIL T41 M@
BG2.6%)ThH otz Zhi LT oZERaaicd
MFEEEE R IV IEF S —-27 v — v LAK 20 18
(58.8%), TIL 378 (47.4%) FAEL 7.

LAKI4fE, TILABEO*S5S—2 r—v D 5 b,
Daudi Mgzt U< o L laEEESE 2 RT 7 v — v

FLIRESE

Table 2 Proportion of [ymphocyte subpopulations of
LAK and TIL clones

LAK clone TIL clone
CD 3** 34/34  (100%) 78/78 (1009%)
CD 48~ 19/34 (55.9%) 48/78 (61.5%)
CD 478+ 15/34 (44 .1%) 30/78 (38.5%)
CD 16* 0/34 (0.0%) 0/78 (0.0%)
WT 31* 11/11  (100%) 19/19  (1009%)

Surface antigen expression was analyzed by spectrum
III. Fluorescence distribution was uniform, and virtu-
ally 1009 of cells of each clone were either positive
or negative for single antigen.

Table 3 Heterogeneily of cytotoxic activity exhibited by
LAK and TIL clones

Cytotoxicity for

Number of
Effector cell Autologous Daudi —
tumor cell cell line
+7 - 9 (26.5%)
+ 89
LAK clone + 4 (11.8%)
- + 1C2.9%)
- + 20 (58.8%)
+ - 30 (38.5%)
0,
TIL clone * + 9 (22.5%)
- + 9 (2.6%)

37 (47.4%)

Results were expressed as below.
(4) : retered to the cytotoxicity more than 10% of

specific *'Cr release. (—): less than 109 of specific

*1Cr release.

LAK ©1M, TILc2{@chy, BEEEMI

%t U C o fapEEE 4R T2 = — it LAK © 9 {8,

TIL 30 % 5%, Daudi g : B CEEMROTE

N LUMREEEE YT T 72— v LAK 48, TIL9

ETH - .

3:3 BCESEESO0—OREMERUIRIEEES
%

Table 4 iz B ZEEMI O A flAEEENE 273
LAK9 M, TIL30ED+5— 7 r—vOffapEsEit:
LiiERE TR A R9. LAK 918, TIL 30 Hox5—
7e—vOMBEEEMEE LAK 7 r—v19.1+
12.6%THB0IR L TIL 7 » — 2 12.20.6+13.0%
ETIL 7 v — VB3R EWMEERR LT Tohy, #HEEE
H7eBBERED bhish - 7.

Chb*7—7mn—VvOERA~——-&FERTS L,
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Table 4 Cyototoxicity and phenotypic proportion of LAK and TIL clones using Jfresh autologous

tumor cells as tarvget

LAK TIL

Mean 9 cytotoxicity? 19.1+£12.6° 20.6+13.0
Number of

CD3+*4*8 clone 3 (33.3%) 15 (50.0%)

CD3+*48*clone 6 (66.7%) 15 (50.0%)
Mean % cytotoxicity of

CD3*4*8~clone 26.6x19.5 17.2£ 9.4

’ N.S.c N.S.
CD3+4-8*clone 15.3% 7.1 :I 24.0x15.4 :|

® Cytotoxicity was measured by 4-h 5'Cr release annay at 10:1 E/T ratio.

b Data were expressed as 9% cytotoxicity + S.D.
9 N. S. : not significant

LAK, TIL 7 m—v& % CD37478~ & CD3*4-8* D 2D
DI A— TR & NI, CD4*7e—v & CD8 7 »—
vOBEEIX LAK, TIL TilEH, LAK it CD8”
v —VR66.7%EEBMNTHY, TIL T CD4 27 v —
v & CD8*7 v — v \REFED b
ZDOCDAEMEE CD8 B, 200%TF7—27r—VD
B CEE Mt 5 MlaEEEsd, LAK, TIL &
b, FERETEEEGHD 5.
3.4 CTLHEICRIZTHACIEFS—o0—0mkhiE
BEDERIT
HOESMR: IL2FETTT HHE, BEEEL
87 % 5 — {0 5 CEEMK, Daudi Milgicxd 2
MRl ETE ML, Table5 ORT X O KER 1 TERFE
#, 25.6%, 56.6%, FE2T41.4%, 75.2%&, ™
FR LD bR
FrTohbF s —filgo 5 EEMERE T
- B84 %12, cold target inhibition test #fT-7-& &
%, Table5 iR X 5 iz Daudi M4 % ffugE
EIEM L cold target FET T, A LE LI iD
wxl, BEEEMET T 3 REERE
25.6% 55 8.5%, 41.4%5 5 14.3%~EETF LT
7. ZThboBECEEMETET class I FIE (HLA-A,
B, C)2398.8%, 97.2% LM ThHZ &nb, @
Eoficlass Hifk (HLA-A, B, C) cEZrfifao 7
ry VBT S &, Tableb i3 X 512 25.6%
25 2.7%, 41.4% 55 11.0%~ & ZBHLETHED
Hhie, BB MLTC CHEINL+ 7 —filal, BRY
MR DF a0 MHC class I #2841, CTL &LC
OEEEBEREL TS0 EEL bR
CoO CTL FER L, EFT—27n—vERML,

Table 5 Cold target inhibition assay on the lysis of
fresh autologous tumor cells by MLTC

cold : hot hot target
cold target  target  Atologous .
ratio tumo rgc el Daudi cell
Exp.1
25.6%° 56.6%
autologous? 1:1 18.4% 55.5%
tumor cell 2:1 14.0% 57.1%
4:1 8.5% 52.0%
Exp. 2
41.4% 75.2%
autologous® 1 : 1 30.6% 77.1%
tumor cell 2.1 21.8% 73.6%
41 14.3% 69.2%

® lung adenocarcinoma

? lung small cell cancer

@ Cytotoxicity was measured by 4-h *Cr release
assay at effector / cold target / hot target ratios of

20:1:1, 20:2:1and 20:4:1. Ddata were expressed
as % cytotoxicity.

FOW BB L. Table 7 iRLicEb, CD4 Btk
DIEFS—7 v —vTH%6-B, 8-A, 4-A, 4B Tk
CTLEMEARRBO 1.2 505 2.5 BT Tuwi
—7%, 8-C, 8-B, 4-C, 4-DD7a—v 3 CTL HEHl%
BIFSEE I L T te,

4 % £

LAK #ifa% 13 U & LT IL-2 G #R ok B4R
BB s T LCF s —MEcERL TTh
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Table 6 Inhibition assay of MoAb to autolotgous
tumor cell
anti géér;l%ﬁ? , ¥ cytotoxiticity®
Exp.1
-+ 25.6%
(= 2.7%
Exp.2
(- 41.4%
+ 11.0%

2 Autologous tumer cells were treated with MoAb at
4°C for 30 min.
» Data were expressed as % cytotoxicity.

T, B, negative selection % positive selec-
tion A IetiE 5 NK Mg & T #ifadsko* 5 —
MROFENTEH I WL R EF s —MRETE2 E-T
LEBOMBERAL LB INDSZ EAHPEL T
A5, Flexs —HEFEOMICIL-2 iy S vy
F—flRoFE, NEAKESHREOFE LR L OER
DEREI N, IL-2 EHALAIR I 2R T SRR Ao
P EEND EHEINDIEEST5H. Lichs
T, LAK, TIL ¥R FRERELTRLY 54T,
HEIZHE A MR- T BN ED L 5L DTH D
2, IEREICITUET 5 & & ERRR OB LR ENE
RLE*EET I 2 THETHDEELZLRSE. 2Ok
¥ IL-2 {EA LR OB Te BT DL B Th B4, REk

FLIBRER RS

® bulk culture Ti3fz& %, sorting DFEEHTH
BHEOMEH OREELRET 5 L1t/ DT
LRTRANS - 7.

Moretta et al iz X » B I W BAHERE X
PHA L IL2 DFEHEC I VEEFEAY VD7 v -V
RSB L, bulk culture TIXANTIBE/A MR 1
BLEDOVSATY VASROBEEY in vitro THEFT
ELFHRTHS. £ TEHLRIL-2 HEbiaFfc
BENHF I M LIEF T - Mz ERLHERT S
fodd, TORAFFRELHCTLAK, TIL 7e—v%
fFRL, 7 r—v VA CHBWERL. TORER,
LAK 7 v — v ©#540%, TIL 7 2 —v O 50%53%
S—yu—v, BOWPFEFS -2 e —vThHLHI LR

mE .

ZDF G —7w—vite T CD3 Bt T #ifa lineage
ThHb, CD3*4*8 s r—v i (D348 rr—vD2fE
B kl&h, LAK iz CD8 kBt 7 » — v 2MEALT
TIL ¢k CD4 B2 v —v & CD8 BBt 27 v — v i
BETHH DL E o, THETO negative
selection & %\ 1% positive selection % i\ 7=85S s
b LAK Cii CD8 BBt fifariEic=7 = 7 2 —THhH 20,
TIL ¢ CD8 Bt Mg & CDA GBI oML N =
T2 B HEEIR TN 5292, EELDy -V
VAL TCOBITRERIIhEERT S EDEE L LR
A

LU IL-2 fEE (k= 5 —fiflaT, FE4rEMNF5 -l
facdks CD3"CD16*NK fifg s v — 229 CD3+4-

Table 7 The effect of irradiated non-Fkilley clones on the CTL activities

patient number a%ggg:&g“&;ﬁg&f d % specific lysis Cy{glt%g;?ity
none 25.7% -
case 6 6-A (CD8) 18.8% 73.2%
6-B (CD4) 65.0% 253.0%
none 30.4% -
8-A (CD4) 39.1% 128.6%
case 8§ 8-B (CD4) 27.5% 90.5%
8-C (CD4) 4.1% 13.5%
8-D (CD8) 31.4% 103.3%
8-E (CD3) 0.0% 0.0%
none 39.5% —
4-A (CD4) 48.7% 123.3%
case 4 4-B (CD4) 53.0% 134.2%
4-C (CD4) 3.6% 9.1%
4-D (CD4) 0.0% 0.0%
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8WT3l- 7 v — 22013 bhifchstz. TOER
E LTt CD3*4 8" WT31 #Hfaizd & b LD THH
THBED, FlpbnLdEBREDIL2HEETT
PBL % TIL # & L B CRAFER % T -7k
NK-LAK B8 CH - RS FHh X 5.
WIZx 5 —7 v —vOMBEERARZ b 5 & %K
LR, BCEBMICN L ToaF T —1EELYR
L, Daudi fifgic® 5 —ElE2mE-7e—-v2H LAK
T 9H(65.3%), TIL T30 (73.1% )% &5, LAK,
TIL & 3 3EERAR*F S — s v —vRERBT A LN
bt inste,
COHCERERNS T — 7 v — VI3 TCD3 48
7oL CD3*4*8~Th b, L HHR*FF T il
OWERER L T 722890, = BRI TIL e b
RKWma S s BEEBERN ey -G8y
LEEEMARL, BERE SIEBIRG. ZOFF—
Al EERE MHCHE % 5 350 E 5 pisEoi
HEETH LD, BER I P-815 mastocytoma
MiaR e, MR Y vfidie CTL 3BT 52
EHEINTE D, ket PBL 4 BB RRIE
EHFTCCLFRESEDEZ R
B L@y, TIL % LAK #fifatic i B CES
BRF5 — D EETHIENE BN E o, T
TIL, LAK fifaa® A$ 28 ARk 0R®RIIY
FWOFREL W HE, EBVORBEKRTHSE., 2Dk L
DEREOEVFIF - L TMLTC R VFEL
7= CTL #FI3 % CTLEEABEIN T 5%, &
ETORSHRK RS CHETHBILhS bbb,
FEHERIIKED LAK f#ilaB A L AE0RRIVESND
T EBEXRTVWA, LA L stimulator & LTHW
LEDRMRY KECAF T L <, MR
BB RS Y E T 2 LA TR TRARW. fEoTo
© CTL OIERE, * 5 —IGtEOHE®R in vivo TAET
HhE CTLEREOREZTRTEDbDEEL LR
5.
EhIRIEIi D, BRIk T IL-2 St L
M B AR E 2N T s RENHEES R L b 5
T EDBHE IR, BRLLETREBREAENIA®E
LK, LAK Mifa# 548, RRMEZ&EBL L
DTHRENEDOND Z LRI LY, [L-2 FHikb
Ao d SEENSROFESESEEYED TS, %
o, Ksander ef al.i3p-815 BiE~ v xBERITCE
CTL aisk#HE (precursor cytotoxic T cell, pTc)
REBRDLNDEOD, + 7L v —T MiaisiE D
T, ~n =T MBESEEDE TR X b in vivo TIX

LAK 1 & TIL © 7 7 — v U < AT OB 1M 0 BEh ' 211

pTe AoFS el ELELYE 35 CTL 29k L 27

AREME L |ME L5, ZrTEELY, Fo4HE
HIEEE DN AR O+ F -2 e —viciEHL, CTL
FEICHT A EHOE» R R - .

ZORR, CDABGHRFEFSs—27r—vDobh5d
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