=1 EMEEEICHT SEREREEOBRRSE

B BOREEE

SR

. . Helper/ Clinical
authors trial Antigens DCs .
adjuvant response

Nestle FO” Pilot Lysates or imDC KLH 2CR. 3PR

peptides
Thurner B* Pilot MAGE-3 A1 mDC 6 tumor regression
Mackensen A’ Phase I’ peptides mDC NE
Panelli MC'® Phase I peptides imDC IL-2 1 PR
Lau RY Phase 1 peptides imDC . 1CR, 28D
Banchereau J" Phase I peptides mDC KLH NE
Chang AE" Phase I Lysates imDC KLH 1PR
Krause SW? Pilot DC/tumor mDC 1PR, 15D

hybrids

Nakayama H? Phase I Lysates mbC IL-2 18D

Lysates or ) Lysates : 3PR, 48D

pz Ph /1 DC

Hersey ase 1/ peptides m Peptides : 58D

imDC : immature DC, mDC : mature DC, CR : complete response, PR : partial response, SD . stable disease, NE : not evaluated

2 RIBRERICHT 2R MREEORESER

authors trial Antigens DCs . Hglper/ Clinical
adjuvant response
Murphy GP?# Phase I PSMA mDC . 2CR, 6PR
Burch PA# Phase I PAP Provenge® GM-CSF 3pts : PSAlevel |
Small EJ® Phase I/1 PAP Provenge® GM-CSF Bpts : PSAlevel |
Fong L' Phase 1 Mouse PAP mDC 6 SD

imDC : immature DC, mDC : mature DC, CR : complete response, PR @ partial response

NIH clinical trails gov (http://www .clinicaltrias.gov)
kaE, B stage VA2 VWEEREESRBEE LY
TAEREREED 4 DO I HBRRABRSEITHT
H5. SHEEREENSPEOTICR D, EIEREENE
HEEEIHTHIHRENBEROLIDELTHEDITS
NaeZEeNHFESING.

3. BUILBR#E (prostate cancer)
BIRERBEOBRRABRPRDEATVIEERAD]
DToHA. BRECIRESHERROREIEATS
D, HLA-A0201 127 v F T AHENRTF FOFEES 1
Twv 4. Prostate-specific membrane antigen (PSMA)
T F F(PSM-P 1, PSM-P2) B RENLHERTF
FTHhY, ZLOBRBBTHVWLRTWED, 7z,
GM-CSF & human prostatic acid phosphatase (PAP)

EDOREY V7 RPRE LTHWTWABRKRRERD
D NG (F2) s, :

#*ECiX Dendreon Corp. (Seattle, WA) #HHE L #£D
Ty % APC-8015 (Provenge®) % i\ 7z ERIRAERAEE
BNTWD. FIVE VEEIETME OB MR 1T A L IRE
ExtH e Lz, 80 HERECEBEBRZEER(D 9901
trial) O#H ClE, biopsy Gleason score 227 LT DT F
+ RBEIL time to disease progression (TTP) 1% 9 3BT
HBHDIF LT, Provenge® B i3 TTP #% 16 B TEAL
WKTTPOEE(p = 0.002) BFED LN TS, /2
Provenge® B TIX, I EREIIHLTH THEE
RIEGEVFRD SN, THEERESE L REDRICH
BARD SN TS, BT Provenge® Z fiv7- 2 &H
D& HER IR 8 I ABERA L BRKREAERD, FVE
VRV B AT R LR R T %2 biopsy Gleason
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Hel linical
authors trial Antigens DCs e.zper/ Clinica
adjuvant response

Rieser C* Pilot lysates mDC KLH 1CR, 28D

Oosterwijk-Wakka JC? Phase I lysates imDC KLH/IL-2 No clinical response

Marten A% Phase 1/11 lysates mDC KLH 1PR, 78D
DC

Marten A% Phase I/11 /tumor mDC 48D
hybrids

Su zZ» Phase I Tumor RNA mDC NE

Gitliz BJ* Phase I lysates imDC 1PR

Holtl L Phase I lysates mDC 2 C?‘S[]) PR,

imDC : immature DC, mDC : mature DG, CR : complete response, PR ! partial response, NE : not evaluated

R4 BIESICMT 2 BHREREEOBERRR

| .

authors trial Antigens DCs H? per/ Clinical
adjuvant response

Yamanaka RY Phase I/1 lysates mDC 48D

Yu JS#* Phase I peptides imDC NE

DC/t .
Kikuchi T Phase I /tumor imDC 2PR
hybrids

imDC : immature DC, mDC ! mature DC, CR : complete response, PR

score 2 7 LT OEFI & 7 RICEITHRTH 5.

$7:T1-3, NO-1, M0 @ progressive prostate can-
cer X HRIZ, Provenge® & bevacizumab * #EH L7
I AR EITRTH B,

Murphy % & PSMA % i v 7= BHR R E 0 % 148
FRIRBEBRZMEL TEBY, FUE vy EEEREOERE
EATHISLBRHE T 30 % LL £ ® overall response rate
(CR + PRIDSEDH SN TV B,

4. BEH#lRE (Kidney cancer)

BEHREIAE S W EEEERENZ VD, S4
-tz A EREREECECES - BT oK
Fa BT HROBRMIZZ BME L7z DC/IEERAM
Rz R BRRREBAIT b T 5 (5 3)»0,

NIH clinical trails gov (http://www.clinicaltrias.gov)
LB eHEstage Mor VHDWIZEREEHIEC
Y AERMEEED 3 OOE IH - IHEKRRS
EBITHTH L, SHREREESH L%, BRRERE

58(58)
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. partial response, NE @ not evaluated

REDPEAREICH T 2 EEMEEN 1 DL LTHE
DFoNE I EPHFEING,

5. KBE#E (colorectal cancer)

CEA B3~ 75 F9, CEA Bi3E mRNA », FEEHF%
RNA® & iR & L7-BHIRMBARIED S T4, [ MR
BRMTHN T 5. Morse i3 CEAmRNA % BHIR4HR
PICBAL T 24 SEFIR 1§10 CR, 5H0 SD % Btz
EHEL TS, Fong 513 HLA-A 0201 12 v F L7-
CEAHENRTF F& A 28 REIaEET 12 E5H 2
BUZ PR, 3BT SD %D 7-EHE LTS,

NTH clinical trails gov (http://www.clinicaltrias.gov)
\2X B EHEHLA-A0201 12 v+~ 7 L7, Ras
mutation 2O LEBUKEES L VEISEET AR
BICHLTERRasR7F FE B8 IH - 14
R EITH TH 5,
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£5 MEEMEECHT 5 EREREEOEERE

authors trial Antigens DCs H?lper/ Cinical
adjuvant response

Cull G* Pilot Id imDC GM-CSF NE
Takahashi T* Pilot ber-abl peptide imDC/mDC no response
Fujii S Pilot Tumor cells mDC primed T cells NE
Yi Q¥ Pilot - Id mDC 1PR, 38D
Reichardt VL* Phase I Id imDC Id/KLH NE
Lim SH# Pilot Id imDC KLH NE

. . . Id/KLH/
Reichardt VL* Phase I Id imDC GM-CSF NE
Maier T+ Pilot lysates mDC KLH 1CR, 4PR
Timmerman JM*® Phase I Id mDC Id/KLH

imDC © immature DC, mDC : mature DC, CR ! complete response, PR ! partial response, SD ! stable disease, NE : not evaluated,

Id : idiotype protein

6 TOMOBMEEICMT 2 BHRMREEOBRRER

| e
authors trial Antigens DCs H? per/ Clinical
adjuvant response

Stift A% Phase 1 lysates mDC -2 no response
MAGE-3

Sadanaga N® Phase I G‘ mDC 38D
peptide IFN-a/

ltoh T* Phase I CEA peptide imDC TNF- 28D

Kono K= Phase I HER-2 peptide mDC 1PR, 18D

lwashita Y* Phase I lysates mDC KLH 1PR

Hernando JJ* Phase I lysates mDC KLH 38D

imDC * immature DC, mDC : mature DC, CR : complete response, PR : partial response

6. /NEEMIEE (pediatric solid tumors)

Geiger B, 54 t— M #HEE LR MEzE
DETHBRFBREPIRE L Tnoe, EEEENEYT
Hol3EPL 1T RE TOMBRFMAIE, "ED 2
WEHREEEEO 15 EF THREARMIEE %17\, 3
EOEEEEE L 10EFON 1 EFA PR, 5 EFIA
SD Th oz, MREHEECH LT, SR Ess
BREEBRD 1 DR ATEEEITREN TV S,

7. B8 (brain tumor)

#EiG1E D glioblastoma, anaplastic glioma % &% %5
ELTHRMABEEOCBERRABRSTOR T (&
4)™-9 Yamanaka & 1 7 $1® glioblastoma & 2
anaplastic glioma X IZ, T4 t— P ZHE L Lo
RARARIE D8 T HIRREEEZ T\, 4510 SD 280

Tw 5. Kikuchi &3 8 #1® malignant glioma % 3F&12,
DC/MBER &I v 7= BRI O % T AERR S,
BziTw, 2FOPRZEDT VA,

NIH clinical trails gov (http://www.clinicaltrias.gov)
IZ& % &, BIE glioblastoma multifome, anaplastic
astrocytoma, BREUEMEE M T A28RMBREEDE
I HEBRBEBRVEITHTH 5. '

8. IM#&EMAEE (hematological malignancies)

% FVE B B8E (multiple myeloma | MM) % B #ifaik
VS ER ERFRIC, MM 2 BMilatE ) v EICH
%3 % idiotype protein (Id) ##E & LT, BHRMILE
EDBRRABRIITbN T W5 (E5)09,

Nestle 51352/ T #ERaMEY) SR RRIC, T4
MR E LBREABED 4 oy PRERZITY,
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10EF DM 1D CR, 4#/d PR THEL TS,

Timmerman & B #ASHE ) © B4 R0, 1d it
RE L7 BHRMRBIED % T HBRRE 21T, B0
EFRER T RICHEREVBE L 18 EFNOMN 4 5
BITEEBHIROONAEHEL TV S, F 28k
RAER T HIZBEIET L2ERICH LT, 1d-KLE
M5 Y37 % boosting & L CHERE, 6 FEFI DR 2
BIZ CR, 1BIIZ PR DT WA,

9. TOMOEMEE

HILBRRBEFLICE I HBEERRYAThR T2
(o), HRLFEHREBLERLY 4 — bR
(BERBI) T, CD3HMAMM THBMBARELSE 54
T FEHURE LB O AR E DS T I
KRB TON 2. HEWCH T2 DTH Ris 4 sy |
7z-dose escalation study Tt 1 X 10% dose DEF IR
&5 T 16 Bl &FIC KLH 28+ 5 DTH FS DR MHAL
PROOLN, 16 FH I13BICT A £ — - IZx4 2% DTH
RIS OBHALA R0 b7z, 2 x 107 dose DRHRMER R
5T 7 B9 4 B KLH P 5 DTH Fs B4
BERDON, THHIBIIS £ £— 245 DTH K
BOBHAHBRD SN2, 202 L2, HEBEITHE
1 % 10° dose DML S 8D TS RIE % BT X 4 2
ROLLETHBEEZ BN, F7, HETiRE s

HT 5 10EFDS L 24T PR, 44T SD D7,

2BIDPRDIL 1B, 4BIOSD DS+ 3 Bl BT R
BTHoim.

RELFERREHEEBFR LY 5 — B s T HHEE
RREBKT %, EIHBRAREZBITDTH 5. &
AR, FAREEE, RREE, BERESE, &%
XGOS, ﬂﬂ‘?&ﬁfﬁ@f?&d\?ﬁﬁ?ﬁ%ﬁﬁ?‘%
WERMBFEL L THRRRBEEToTH D, T DFERH
Fizhxs,

10. BRSBTS |
Triozzi & XEBER TIER (BHEGIE 7 6, 2553

P25 U CRHRM BRI P S IR 2 17 s, BEHEEa

BE7 619 461, L 36 2 BICE B O/ % 2 7

EHRELTVEY, HRAFEMAEHLER LY 5 —
NBTE, BEERIEDCTH - 7 BT LS £ 413
EEBRESEE R, BIREEERN B ERED
FIM - THBRRBST bR, EEFLENY >
NEER, BEMBR, H5EEBEEICH L T8
BEATART, CTHA4 FFh oD IEMEE T o fhm
OBBENRERESTON, 17§k 3H1IZ PR 238
DTNE,

BHRMHRER R ORMES - 28 A

BRI R E IS W oh o - RERIDH B,

OHEZLELT2H, @1 BEOMETRAVWRE W
IR, @?ﬁ)ﬁ&:%‘i‘%iﬁ?&ﬁaﬁﬁﬂﬁﬁ@"é IR
ET5H, ORBEBELED LS IZHMT 25 L )
B, @EDLE) pREOEICHEL T2 DHERVPE
V) EABIFS NS,

MERZEEDEEE &3 WIEFBERBEORESEA
TBEY, AESNLHEZHCCHAD L S ZEERRE
PEATVS, LA LHLADTy 5 FHRLETHY,
FTRTOEBNEREITD S LB LVOSEKTH
5. ETEORIERE (tumor evasion) DRIZEAH 2 7=
O, 1BEORETIEZ T ALETEEEORE B
VAEIEDLETH B EFEBIC, BEENENS O
ERBFLTVBLEDRD L. 2D~ TF FaedrE s
LTHVR D2, $595 HLA ¥ 4 7 THERO
EFEEREORENLETSHY, L b EER»ZEhn
LORBEERRAL THEDBEPORBNSNEE 2 5.

T4~ bHEVEDC/EERAMEEE 2 HE
7, BRETEAREE LCRLBIELTF— T —A— F
BEERB. L LRZHOE TR TOMBKILA
BOTHY), YRENLBOBETI A L— MMEPHRE
TAHD, MEEHFEEINTLE S = & AEELE
&5,

BRMRRE COERDORBERSIRBENTOT v
4 (ELISPOT, ELISA, cytokine assay, limiting dilu-
tion assay, cytotoxicity assay) %A KM T ¥ & (DTH
FIS) DRV H R T A, WFROFEABE VAT
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cure

Break tolerance ?
Positive

Memory T cells
Immune Response

Tumor Ags adjuvant setting

DC Vaccines
(Local) Administration
of T iymphocytes

8 Current Strategy of Immunotherapy

YEVHABBONT 2V, FO—FE0EHIE, RE
ENTRARBRNZREDEIRETETL, BEY
RELTLOMBLEWOTH S, B, EilegEs
X TH o e RITR B ERE 2 BRREBON S & L
TERMARBEESTLPI T30, BEME(CR,
PRHZVIESD)BFEONTVRHEIIL L. BEY
ROLBEBEONLETHERRRT, BREYEL &
RIEFWEZ S ) VR BRI T ALENS 2,

MRITH T 2 RIBELEIHRE ) BERESRTTS
T ABUORMALETH 5. EREENEYTH -
ETELEBERE Y BRRROSSR L L oakEn
REPTHONT VDY, BERESRTT L T TIlGE
HMEFBONL D, BERESRTT2 T COMY
WESEEL IR TERVWEEL bhD, EREERE
PELWLODBRET O P I— N EETE 2 RS
ETHHRA s 5.

BEDZ &rt, SHEBEEBENEDTH o 72 E7E
CPEBERELBRARONS L LT, BRAmEED
FIM - DHERRBRE 74 V4 581002, #HRE
REEEMTITINETRRAVEEE 2. Afdcr
B AR LAREEYMMEE EENIIIBAT L ETRE
RIEE LCHAN LAK B, BERESED TOBE
ABRIE(CTL), #i4k(CD 3 $ikd 13 CD 3/CD 28 i
1@%&T%@%A%&ﬁéé.ﬁE%ﬁ%%%ot%
R ONBILE EEPICBAT 2698 & BHRAREE

BE BORGEES

HRATLHZ LT, WREBIRBEOBA HAL 2, 2

—ﬁ,ﬁﬁﬁﬁ%ﬁﬁéﬁfﬁi®ﬁ§%%ﬁﬁéﬁ
HE, FHEBICHE SIS X 912 prophylactic T3 n
therapeutic THZ2VEHD® 5. €072 O# KBz E
YEHRETM - DAEBRRARY 794 V3 2850 124
ERIER (SRR, (L8, BESEE) Ol B
FRE (D W 2% adjuvant therapy) #5& & L4 RN
EEEZD.

BRMERBEEOSHOFEEE LT, EBEEEED
WANEREREICH T 2 WBREL LCES, HiEE
BREFOLEZ bNDMBOBAERE & BHRE R
CERBRALTIT) ZEFET L, B8y aBEEn
RE(NRTFFH LT A £— 1) %A CHRMER
FEETY, CEBRZTRIICARNICHEINT 2%
BREZRIIECDIEHEEL 25 (X8). ST -
I HBEEIRABR £ 1T\, relapse free survival (RFS) %
overall survival (OS) DERZ BT 5 2 L 7%, Bk
REED D 3 REMEEC EREED 1 DL LT
HELCELDICLETH S,

X #
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Combined Cell Therapy by Using Dendritic Celis, T-Celis and NK Cells to Human Polymorphic Cancer: Norimasa
Matsushita*!, Yasunobu Kobayashi*?, Yoshiyuki Tanaka*!, Masanobu Nakao*!, Koichi Shimizu*?, Nobuhiro Take-
shita*3, Keishi Tanigawa*? and Atsushi Aruga*'?® (*'CICT, Graduate Schoo! of Medicine, Tokyo Women'’s
Medical University, **Cancer Immunotherapy Research Center, J.B.Therapeutics Inc, *3Dept. of Gastroentero-
logical Surgery, Tokyo Women's Medical University)
Summary

Although an expression of MHC molecules and tumor associated antigens of the cancer are not uniform, we
consider that the cancer immunotherapy for some specific tumor antigens cannot correspond to- molecular
biological varieties of the cancer. Consequently, we tried to develop a method to separate dendritic cells (DC),
T-cells and natural killer (NK) cells from peripheral blood mononuclear cells (PBMC) obtained from healthy
volunteers. PBMC were separated by centrifugation on Ficoll-Hypaque gradients from peripheral blood obtained
from healthy volunteers. After separating these cells, the cells were put into a plastic flask, and we isolated
monocyte fraction (dendritic cells), NK cell fraction and T-cell fraction one after another by the difference in its
ability to adhere to a plastic flask. We analyzed surface markers and activation states of these groups. We could
induce dendritic cells from the monocyte fraction, CD3-activated T-cells (CAT) from the T-cell fraction, and
adherent lymphokine activated-killer cells (A-LAK) from the NK cell fraction. Therefore, we indicate the possibility
of the combined cell therapy with three immune cell fractions in which we can induce from the same blood at once.
Key words: Adoptive immunotherapy, Cancer cell therapy, Adherent LAK, NK, CAT
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BHRCHETER VI LS EL s h 3, 4H, F— BRI MR (PBMC) #FELL AIM-V 5510 8

*2yl_~8—~ﬁae;i47x%ﬁﬁﬁﬁﬁ%%
Y RALFERASEESEE Y L 5 — - 4E

B T 162-8666 FESHEKITEAT 8-1 RRELTERMAEREREZHER - SA GEELEENE
AT MAE 0385-0684/04/ ¥500/33/JCLS




1656

,

B ALBEGE

€= =v i omonrimmn (PEMO)

AIM-V B BEL, 752312 T
37C, 5%CO. B 2 BT

= 5%E M, 6,000 IU/ml IL-2

I AIM-V 35312 T overnight
incubation
GM-CSF,
IARI — -
AIM-V B3 e 5 CD3 Hifk%
=7 aM s AN IG ) BARAEL 727527
B — S%EEM, 6,000 IU/m! —_— KT2EMERR,
IL-2 ¥R AIM-V 33T S%EE.Iﬂli‘%i%J:Q
\{ 13 BRI 22&11{’/%;1;—2 w0
i ‘ - T
BHRAAE HYEL T #lifg 5 BRI
234 DC B ATAK

(Dendritic
cells)

1 KMl (PBMC) &9

WLT7 IR AN, 37°C, 5%CO, ORI 2658

BB 7 5 X aftEHE L FEAERRE ThThEIRL
2o 7 7 A2 fTEMALIX 100 ng/m! GM-CSF, 50 ng/
m/ TL-4 YO0 AIM-V $5#hic T 7 HEISEE UAHRMRE %
FEH 7o, JE(TEHERE, s%BECmEER L U6,000IU/
mi IL-2 ML HRR S L TEEY S A2

& L, overnight incubation 27> 7, #DHEDOT Z A
afFEMEEEILT, 25113 HEEE L, adherent
lymphokine activated-killer cells (A—LAK) REEE L
72+ overnight incubation % ® 7 2 X 2 FE{TEMIE,
Hi CD3 Hifk® BEAE(L L7 7 7 A 2 LT 2 BfERIguE
2%, SUBETMEES & F1201U/m! IL-2 25%mL 7z
AIM-V Btz T & 612 5 HEEE L T CD3-activated
T-cells (CAT) £FEEL 7,

2. DEHERROMBRREIREENT

SEES N BB OMERE < — & — % H CD4,
CD8, CDllc, CDi16, CD25, CD56, CD69, CD8O,
CD83, CD86, HLA-DR, NKp30, NKp44, NKp46,
NKG2D &/ 7 u—FAfifEefAviz7a—94 b A MY —
(EPICS-XL: BECKMAN COULTER) i THEIZE L7z,

3. EEAROERREEEEAE

SEEERE R EEER, A-LAK BLIUCAT 02 OEH
EEMAELE (K562: CML Bk, AG: BEEEL, HuH2: A
HOREERR, Daudi: Burkitt Y > SEERR) ot 2 MifBE
1EME % 4h-'Cr release assay W~ CTHIE L7z,

o # =%

1. BEAPBMCAL0BRNGEEMESBES LU
#E (K2a)

{3 A PBMC % 2 BRI 7 5 23 iR E L T8 o tueft

(Adherent LAK cells)

CAT .
(CD3-activated T-cells)

DR 3 BEOREMROSBBE Rk

EH#EL % GM-CSF, IL-4 itz T L @fa T
1% CD80, CD83, CD86, HLA-DR OFE%23®D, #Hk
MELSHE S e, RICEKSBEREROMILE SIRE
IL-2 EROEEHEIZ T overnight incubation L, 72X I
FF UM EEE L TEs: A-LAK i TiE, CD4
2 CD8 B THlERZIE A YRED T, CDI6, CDE6 B
M NK MEORENE <, NK MO BIRG S BE 3=
BB TH o7z, overnight incubation B DIEEHIE R,
EAE{LH CD3 HUBALE 7 5 X 2 CRIBEER LTSS
ni-#FE, CDI16 % CDS6 BHMiE 21T L A LR T,
CD8 iR SR 6, CAT ONESER S
oo TOMRBEEMLIBEASZTHAKTHY, B
ARSI PBMC &0, 75 Aa{FEREOERFIAL TE
B 3 EE ORISR E SRS T 3 L SHE L E
Z 6Nz, :

2. HEEmBOBRAREEEENE (K2b) 7

PBMC & D43 BE U7 NK fEfas &8 T #ifg 2iEtE (b3
EL, 2NENEY Lz A-LAK & CAT OEMlaBEEE
R ER DEEEN BRI EN E UTHEL o
2, HLA-class | DFEBROEFEHrrb 5T, Kb62, AG
(BBZEERR) , HuH2 (FHRESERR) , DaudikE, T
DEMEEMEEICH LT A-LAK B CAT KB L,
ZE I E WIS EEE R R Ui, M EX D aBEE N
NK #ifg % Sk biEs® Lz A-LAK Tid HLA OFRIZ
prboT, BUEBENEBHERGEEESRD 5N
720

3. 73X NK HBROEHELREO R (K 3)

BB IL-2 BRI T overnight incubation 3
Bz rizdh, NKMasBEREIc7 7 2 aBRIEL
7=, FEMPEMESE I b NK HIlOEBEASRD oz
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Bz BT 5 NK MEED natural cytotoxicity receptors
(NCRs), NKG2D, CDllc, CD25 (IL-2R«), CD69
FIRO

o8, {IE8 L UIETE NK Milg0EEbRES 70—
YA P A DY T LTz, BEESFTHS CDLlc, &
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7z ¥ @ natural cytotoxicity receptors (NCRs) B X U
NKG2DV 242 NK Mg L J5 (4% NK il THBIc =
RO ,o7cH, TP NK Mig0OBEE (LRI R
R 2 HIaRmB\EEETHS CD6I i, 97 NK iz
BOUTEBEREEBEL T, £z, IL-2receptor «

chain TH 2 CD25 L7 NK il BBICE ERELT
Wiz,

m %5 =

FEONONOBERTIE, BT 5 S liaRs b
LT, EHEEEE ) v RBARE ., BEERETR

R L7 BERABIE Y 7 & Rk QBRI 2 5 L
T3, ZOEEFETIECEREREN cytotoxic T
lymphocyte (CTL) HSEifE %2 52038 L TUEER)
BERET 2, 0L CREREREC S TR
i CTL OFEVTUBERE LT sl dcEE LS
26N TERY, Ly LEBRONREOEES, Z0OHER
T 3Hg—1T7% <, Rosenberg &% Uiz & 5 R
BRI R PR U R, RO 8,-microg-
lobulin BEFHZEEL, MHC class | DERSMET L
EFIBHER ALY, sl LTk, i
CTL W & 3HEBSRIEFCE L, RiEbhbhid
SRISIM AR D & Bk & U T MEfE 2 BT L
THREEFERCFH AL TWwaH, B MHC classI 4
FOHEEMET L2BRECE L TRV EESR 2T
T NK #ifass 2 FRCoEEE L, 3EROREHIZ
FIA LS RAEEEREEORFEEHEST2, Melder 5
IR IL-2 WSz T ) > Bk % overnight incu-
bation ¥4 Z iz b, ¥EHEA L NK #lEX7TZ2XF v
775 AADEEATEL, NK iz o8EERTES 2
EERHELTB DY, SE NK O IL-2 KEENE
BEEFIAT L&D, BEAR—FRGIMIEZE X
DRERE I BRAMIAR, T M, NKMROSBEEENT
BETHo7z, UL, NKMBEOSBER, 77 AE
ULz NKMIBE LD 2720, (8 NK #ilg 2 T35
NK i 8w THEEERROKE 2 ToER, &
IR TL-2 receptor % ¥R 3 % IL-2R « chain(CD25)
BLU NK MREOEE R HE T 5 CDEYY OFERH
& NK il B BRI EETH -7z, & NKH
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SOERHD SNERICH T TERRICKEELICEERESIC BMEEEICH
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SNTEC. XOPTSESETRREFENERSN, BERIEABNTTONTH
U, T4 bhAVEFRPDFENEEE L TOMBEEERET, I TICE4LE
BORERBES L TOMUEERL TLD. EIAD, NARBEEREDDN
BB ECHBSNICRBBREEC DO TRHBERBEICEAICTDONIL
L AK (lymphokine-activated killer) &%, TIL(Tumor-infiltrating lymphocyte)
&5, CTL(Cytotoxic T lymphocyte) BSER & DMLY > /SEEE PR
BHRIETIBRE THBEIER S BBNRAEBOICHAD O F VU EENERRS
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RELUBARERDBREZBNLBHD, BEHRTONAREEEDS LOUSHE
DOBREMEICDNWTERLZL.
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BT, BRCERSNABEDL S L BHNY
DIFIFN BLTIL-2TH B, ERIFTATIEE
FEABHE I3 L CIFN-a b L < 12 IL-200 B 5
PIEERAEED VD E D EE 2 LN TB Y HED

iﬁf%@ﬂkiki‘ﬁ%iﬁﬁ%ﬂﬁ ARIERRILIERENE

LTwa, EHEMEEICH LTk dacarbazine
(DTIC) +nimustine (ACNU) +vincristine (VCR)
(W2 IFN-BDRFEREFE~O BATES 2 A L7
DAVFeron iEDREILFEREE L L THAFIZT
ﬁbﬂf%b%@+i%7 FTEAoTWA.
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2. DHEREE L L CDMEE

PR IR W E PR O CEMEEIC 52—
R ERHESNAEEL 2o TE 29 Lz
E#Ed~ 7 A€/ 70— F VR E 5 FEYFHF
FEC L, FURSGEREGILIAY, $_TCe bEERDT
3 BEECH ($995%) B &z 7o MEPUETH
B, FOo, BEEFGIEEINCICL, MhE
BERDS R\ 0, H MR PUMKRE O/l
ERCOEE R S SO 2B LT\ 5.

trastuzumab 13 F DEAFTH A Her2&EH %
BEFEIET 258 - BREEIUBIST L TER SR,
- BA S COZED)EIL15% T paclitaxel X docetaxel
EEERT A LT X D H60% DEIPERNSHE ST
V5. rituximab ($ERITFTH B CD20MFHEDE
kR BRI ) o SBExT L CER SR, B
T60% &\ ) BRWLEEREZRLTEY, 61
EREAZE ) o/ SBEMRIRE % rituximab TRIALET
BT VEIOBRSEHIEE B DA TR, Tif
THIRAROPI AR R BIE S S5 Z L 2 &
o, {bEEEE OB CHIERIREI ST 5 Z L8
s nTWi=t 2 p, KEDOT X HERIEES:
KNI TO0RELLT @ CD20MF B B MlifatE) ~
JSEDBENHT L, [ERDILEEEL U A VITNZ,
rituximab 2595 Z & T, 2 EFOEFEN
10%EL, B%IGET ST & 2 nT ARV
I, ZOBEBTOREEGEL ) DODH 5.

TR, AIRTIRFIZRAGRTH 525, FEFIZH
KE FDA #94EE L 72 bevacizumab ¥ Vascular
Endothelial Growth Factor (VEGF) % M40+ &
THPGEETH ) IEFELBEET LI LICLNE
BIEE A HT A ER T 2 B0, 8 TAHOERRR
B CIIEERMARBSE 1t L C5-FU+LY &R
BT EIWZEN0BDEDELRL, AR TIME
(MST) % 8 » BIERT A Z LhRaENY. Tz,
Z OVEREFIC L ) KIGRLSL COREEE TH &
T A RelED TS C, BAEERREERT o Tw
B, AR TORIAGREIFINALIATHA.

# 4 B5 4K 2004.8/V0l.53/No.8

0. eEMREEES SUVEBEME
FAWERAT T F U EE

1. T #ERRIC & 2 FEERRaEE & S ORI R

ERDEIEHIIEIC D o L b RE A V8
7 b ESZ -0, THEIC L AEEFEEED
fERRE L UBEBHURDORIE S 51058 2 HRITR
FERE T d A BPHIRR L xh  EEERfZE DR B &
C#ORBRICHCH o 72, T flahNEEHIRE % 57
9 AHLETKey &% B50FIE T Mifg Lo T #ifa
Lt 74— (TCR), BEEME L0 FERGEE
PUR (MHC, & FTIZHLA) BL U HLA EICHR
RENBEEHE THA (X 1). HLA itclass T
& oclass [T K/‘L\‘ﬂﬂéﬂ,_ HLA class I 3PiiEEE
WO FETHRREENE T MIZ(CTL) £ %% CD8
P& T #HZ TCR 12, HLA class I & immuno-
modulator & L CE) < CD4REME T #EEZD TCR 12
RRENDL., ZHIZE Y FRFho T % E
AL L CTL 3/ ST 3 ) v, 7504 L%
AU S BB A BHEL, CDARMEMRL & 13
EEEE T MAAVEDWT B LY,
CTL 2 X A IEFMIA O - PRt s ¥ 5
132y, B HIRESR R R LEE AT A BUiREEAE
ARES A, BB TR b — v AW 72 ER
HER IR 2 SRR ICE R S, JE
EHUEASEIC HLA class T B2, —#Ri cross
presentation {2 & ¥, HLA class I BIZIRR S
NAZXIZLY, BERCHED TMlg: 512
FE - SR L EEZ HLNTNA,

FITCE, BETE L dVio o nEIh S E T,
EDXHIZTCR IR ENDDIEA S B ? 804
R, T >/ BoEE % BT 570 DIEREH®R
5T FEEHE) 2 FET 5 Z LT DRETYH
Hotn. FIHEMLIIA - THFEWFEDFE
&y, ENEEEICBWT, EED DNA D
BT 4 75 — % BB CD8FEIE T il
JU—VTAZ Y= T4 T, Boon b
\Z& D) HLA class T ENBEEVE L L
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HA b HA v
CD8&i% THAS (IL-2% &) CD4 g4 THika
CD28
CDS8 TCR

BEmE @ NTTF

TMAGE-125E LoTRIES N2V, 72, [EE
RO T #ife s 0 — v 2510 O WMERRIERA
D EREEEOBEETRE* FET A HEL LT,
BEMBICE TN APIEEIET VTR CJE
ED DNA OEBRIA TS ) —As) ==
LiEE % b8 T AR A RERTAHEL LT
Serological Analysis of Antigens by Recom-
binant Expression Cloning (SEREX) A& &
N7z, SEREX HETHRR S N-HUEOHITIL,
NY-ESO-172 & CD8FE AR O K> % HiET 5
BESURDFEL, BNGEEIURREREL LT
EROND Lol INHDOREZRANT
AT ) —LHEROPUETH A MART-1, gpl00
ik, JEEAEREE BEOATREI R I T
% Cancer-Testis HUR & LT MAGE-1,3, BAGE,
GAGE, BB TFEDCEE~— 1 —HROPUR
& LT, CEA, Her2, p537% EDSEEHUE & LT
RAZFERENTWA, INLEEHE: 228N
i, EEHRATECIENELA D7 uy
A TR OB L7z TR & 207,
HLA class I _EIZiZ9 ~10/8, HLA class I _EIZ

HLA classT

HLA class

LX)
EETE
: ¥

RIRFAERE

1214~ 2B DT F FioE TEL Sh/zf%, HLA
FIHFEETAGE 1T DAAZIRRET, TCR
ANANFEREN, T U YoSERIEMREE & 0EE
AT B

B, HRNTORTF FOERICELT, &
BOMRENER TR ERINC Y V0 B
W L CAERT 213700 T7% {, RNA DEE#
BOLHIZ, 73 /BEESRIELLZ LITL
DHENRTTF FPERENLRTF FATITA ¥
VZEWHEENHE SNV, RTF FOERL
G BB B TH B T EATRE NI
I L7eRTF P b= RT7F F LT
n, X7F FEEEE AT ATWICKESRT
B ENTHRETH Y, BROBE, XTFFHADT
IR B YERIRTF FEEWS T BT
£, HLA 12T 2 BNEEZBD, VUREEZS
DL ENTEETHLI EbShol. IhbE
PR DR % 1998 XKEERL AL V7 —
(NCI) @ Rosenberg & IZEMEMBBORZIIN L
gl0ODYER X TF F2EET7F VT 5
Phase 1-T DERRRERIZL Y, 2% L) EW
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TEIETLY o SERE %

) v SER P IEB A EE

Y SERI & BRI TR |
HELLIE TR ADEEE

B

EFERELT. LhLa)S, 0k, s3I
FRBEICH LT, SFEFEEFRIERTF F2H
WiBERSREBAYT NS, FOE idHahE
RERTICE > TR,

29 L7EBEHUROFER R E L < LRIk
#HRE (dendritic cell) #KEET 5 Z & ASHREIC 72
D, FOEYEFHESORBIINEA T T L I3IEE
RIEFORXREEEE 2o 7z BRI bIL
NOERRIHFIET 5587 R HUERR TS
D, BEEEE LTRAORER Y bO— LT A
HULAREI LR R THleTH 5. EEREICBW,
TR EERT CEEIUE 232 L (B
L7k, PR v/SEmCiEElL, 7TutR LizkE
BEHUR % EE 7 co-stimulatory molecule & HLA
DFEEBICTHRRIRRL, S5ITIL-124E
DA M HAVRFUWTHIEIZEVFERL R
JEEGEZHETA. S50, ORI
VDD subset FAEL, BIERERIE, IE
AL S BERZT TR, STEEIEICE <
EMPFET 5L bW o7z TORIK
MEIICIEBTUR & DNA, RNA, 5 2750 &, ~

FREABRZATS 2

TF RENEFNO LAV TS, HEEEICY
7 F T HRREBRSER SN, BHEEECH
SHRFE7e & Phase T DBRREHERTI0%REENE
WEARDIETEHRELSTHFAET BY, BYE
0 %DFHEDLH5H. BIKRBORKARLYITH %
&, FEE RAE, k5t MiREEiUR
DIREE 2 &5 DINT A —F —DTFE LGRS IE
WAL T LD EbOTELY. I/, BHET
DIEBICEREE AL, 21—V N— Lk
BRI ELR T L 2 E 2 b L, SRR RIS
EIRENICHETHD, 2oz
EINEEOERMEHRI SR 52 TV WER
EEZD,

2. TUFEERvs EELY > BREA (X 2)

I CEREREEY ) - FLTEALHEO
Rosenberg FeO#&EHAY44E 4 A2 The New Eng-
land Journal of Medicine (ZHE S L7205, RFE
B efEERED 3 D05 LT, OEPFASE
DERICEVIEBEE* Fo 72 ) v/ SERAHFIE
THIE, @QFD) v SERDIEINEE LIEE
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T o FUEETIEERN, BTS2 vosEk
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PEREL-EEITIMELTLI-TBVEE
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LA, EEIRSERN 2BV IUIEREET O
) SERE IV CREICERL, £FACET S
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HbHEFRL TS, FHE, NCI T2002F{Thh
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Development of NK Celi-Based Immunotherapy for Cancer
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Summary

Recently, cancer immunotherapy utilizing DC pulsed with tumor antigens to stimulate tumor-specific T
cells has been performed. While these studies have been promising, this approach may not be effective
against antigen or MHC negative tumor cells. Because many tumors downregulate MHC molecules and
vary in expression of tumor-associated antigens, the use of tumor-specific T cells is limited. In order to
develop potential treatments regardiess of HLA or tumor antigen expression, we have developed a method
to separate dendritic cells, T cells, and NK cells from a single peripheral blood mononuclear cell sample
based on their ability to adhere to plastic. We plan to perform combination cell therapy with these three
populations of immune cells. Our intention is to develop vaccines for the induction of tumor~specific T cell
responses and tumor non-specific NK cell responses. In this study, we examined the efficacy of selectively
activated and proliferating NK cells (A-LAK). We found that A-LAK demonstrated high cytotoxic activity
and secretion of type 1 cytokines against tumor cell lines. Moreover, an increase in cytotoxicity was seen
when tumor cells were first opsonized with the monoclonal antibody, Herceptin, and co-cultured with A-
LAK cells, suggesting potential advantages of combination therapy with A-LAK and antibody. As previously
mentioned, immunotherapy which combines A-LAK cells, tumor antigen-specific dendritic cells, and T
cells may be beneficial to target a broad spectrum of tumor cells, regardiess of antigen or MHC expression.
In particular, A-LAK is expected to show both non-specific anti-tumor effects and specific anti - tumor
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effects when combined with monoclonal antibody therapies.

Key words : NK, Immunotherapy, A-LAK, Dendritic cell, T cell
Address request for reprints to : Dr. Atsushi Aruga, CICT, Graduate School of Medicine, Tokyo Women's
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*: RFi(relative fluorescence intensity) =

(MFI of mAb-treated cells — MFI of isotype control mAb-treated cells)

MFI of isotype control mAb-treated cells
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