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JBAET BB LR M E (5 3 A ARG )
SRS E

AT M MR A O R TR O 72 D D RIEFIEDO R IZE 875

BFeyied ARIESEN (BRRRER A RFESE - #EER)

HREE

BRENA Y R/ ERERI T 2 REG M AR IS S IGRIE T
HHN, BEEBRIIERE LTRKERMETHS, AEBHETIIBHEA XI1E
E¥% (GVHD) BFRIZPPDIERZEMETHY . GVHD 2R S FIE
R BRI AME (GVL) 2R EZFHET 5RO GERIET -S> D%
RE LD, GVL HEOEN L LT, F#EAH HLA 2F. A F—fkEA i
B, BERRREREZOND, BRATZINLOEMBLED X S R IREE
TGVL BRIZFE L TV A ORFE2ED TV,

INFETICEE SN EMBEEICHEPERE TS HLA-A*02:01 BLT
HLA-A*24:02 (2 L > TR SNDERHFRTE b7 Z2EETHIL IR I=
V=B F—0FREN B MlahkoiEtEe B #ifads L O EBV R3E{L B
# (B-LCL) I3 =Y — 2 BETEALL, ZhbEaBigoBERNEL T
RIS KT BRI R AR, MG EERBROZENMIE L., Zhishc
FERT O B A M S DiEHE(L B MR X O B-LCL %~ 4 F ks aviF o
PURSERARAD ., MG EHERBROEMMR S L, <4 T —HBE S HUR I
4% CDS8 B5tE T MIRORIBEAEE 3B 100 BEik. FHELLIFED LT
2, EBEHURICK T 2 OMIMHBRAUT TH Y, 2 &b 2EFIZRBY
T, BH#% B ORERIGOENIE A T—HEGTE ThHHZ & PRk X
iz, SHIEFIZER, COFRYBH% & ORI RIEEN L T2 LR
MESEHA L2,

A BFREW

FfEE MR EEL, EmEEEICxL
TR SNTIBEETHD, LrLEREANS
VR 7 EMBEREREICBIT2HEERIT 20
~50% EBMBETHY ., ZOEIBRELTLT
W5, - T, BHEEEDOE LR DH AR
RERMEBERSHEBERE LTHEY
NDTEDITRD ATV D,
FREEDMRBEMZICIEI N =) 8
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R~ A F—MHEEANEEENL T8
MAXT A Mm% (GVL) #hEE*FHE LEHO
BElEEZ 26T EEZXZLNLTWD, L.
WT-t 7 EOEBEHRICE T 2 RBERE b
GVL #HEIES T3 v o@mERLREND
2hB, LL, ZTRETIND 22000
FROELLREE TH D% FRRIZHENT
LEEHEIRIZE A EED,

PURRRNARERISZ M T 228720,



BT HLA v v Fw—% A7 o —4
A MA MY —EBRZHIN TS, R
ZEZL OFRZFM T 2 0ERETH D,
iy, EEERRAAREICL 2D T MAaET
ER(SAE OMIE L, B HLA ~ Vv F~—
BED 102D 185D INDM, in vitro D
BEZFEIICHELLTIEERICEAT
OREEZHEEL D D, £FZTARIFHETILZ
AVE TIZRIE S N7 EmAR g Iz i r &
B3 % HLA-A*02:01 33 X U° HLA-A*24:02
R TR RENIERERR Y h—T7 %
EAETHIL O RI=V -V EBERF—D
Kigim B MARERKOEML B Mk L O
EBV A3Efk B fifd (B-LCL) iZI=—V
rEETEAL, BHEEOBRERMML T
fa izt 2 LR R MR, MRS EERR
DERMEE L, EheA T —HEBES
PURIC S 2 aAEANZ T MRATEREEE O
RETIT, BFOBMANTERI L 72 KM
HEgIRE, £ L vIE L2iEML B #ilg
BLO B-LCL AWz, b 200
ZEIFHIATI 2 LT, YobR e BHE#% L
ORI R & 5 & 2 RRH % 588
THZEREEE LT,

B. IRAE
OEFEFR I =V— 7 ¥ —DER

S M EAREE THRENTLE L, REEN ek
HTEBRWMEIN TS HLA-A*24:02 B L
O HLA-A*02:01 #SRMED T h—7 % R
Lz, A= h—70lkEEF4E
T =707 I BESERIIIRT, T
Noo C RKZiZAV VFAoT I ) BmE
RIS EEAKZ LIRET, 2ToIHRY
f—7%a2— N+ 5EEES % in frame TH
EFEHNCE T AIHER L, —F v RIT
THES % 8%, 2 HIZ NGFR ZHFHT
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EBHEH L b v VAT Z— 2 HBA
Fx, GALV-Phoenix /X &r— 3 JHIRUZ b Z
VAT varl, FeFa—t—L Lk
(K1),

@FIBL R D IERK -

CD4OL % fEHENCFE T 5~ U X NIH-
3T3 M2 B N F—B X OBEE KM B
RO 7 —F—Mine Lz, BEL
727 4 — & —HlD LI R B ER A i X
IL-4 ZHNL. B MRENSERZFR L TH
ATRDETRERH L, BEBMEN B
MBI OBRBT-BEHRERELE, K
F—B Mk, RICHELAEENREI =
T L a AL NNARRT Z—F L fa R
JF BTG L, LEIZH T NGFR
RAMEERST 4 7V I v a3y LG
L. EO®EMERF LT,

QRERAIRIEIC L DH -

MBI ICRBEEICN > THEERES L
TeRHMBEZRZHE L, MACS AT L
IZ& > T CD8 MR E Mk L7z, RWNT
96 YV LIETL— MO AAT 12 Y= MT
¥)EI\Z CDS B T Milax g &, BoHITE
T2HTYBEEAR L, itk 27T
THER L, AFOFV— DL = VT
IXRRERT O B AR M B ER A A & 72 137E
ik B #iflg (33Gy BH#%). 51507
L— M I=U—%28ALE N F—{F&
1k B iR (33Gy ) Z Al L LT
BMLiz, =V—VBARR+SRES
X, Y45 HLA BUCHR S 5 EBHUR
RFF FEEHE B MR SARLThD
Az,

WERRIL 3-4 BXIZEERHBL, IL2 %
WM U7z, T+ oaMRarfohnsdx



T 7~10 BB EIIXEIEINMEZ FEKIC
1777,

@R G EEER & AR REAT

BEBMATARY M B kD PHA 1ML T #
fa, FFr—3I=Y—r8A B-LCL ZZN%¥
h~AF—lds R, BEIURZ#T
THEMMME LAV, BE= b
7—/L & LT RFP—ihskMia s vz, #
Faix 3.7KBq @ 'Cr Ik VEERR L 7m, B
T — M MEITAFF xRy PIZT
45DV FYAEERL. ZIICELENR
fEiE o v b e — Ak UG T 2 HURETR
MRS, 4 ReMEIC LEICERT
%5 MCr ZRIE Lz, T HERRATERAERE ORI
E I X L-Cale (StemCell
Technologies) & AV 7=,

software

(REEA~OERE)
RUFERTITO 7/ LAEITIZ, BUNDOED
He b7 b BETHEEARICET 26
Higs CERL 1 6 £ BFHE - EAE NS
B RFEEEETRE1E) TR THERX
LIt mELZER L. T CTIIEHFES
MEROBEEELSOELE - AREEH
o, HMEIZ X D AEGEE LORE., IR
FiEZ L A R E KT 2 ARFIR. &
B OBERCHA 2 EREZELICCRESZ
BoNEEORICEMI N,

LIk DRk B2 R . AR IR mE
HTRENEN > DEEZD,

C. IRRHBR
DEERRI=V— VBB 7 -0
-

=TV ERP T ACRKEEINTEY,

TuTT7V—hIELLEHBEIN C K
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MoHans ko5 7 I BEEEY MM
Lz, Lol ZOX) MR I=Y—
VIRINETHER WD, T T
BIELLEAIN HLA B FICBBRENTH
Lk ETHRL
BEIZYMIE TH I I N7 telomerase
reverse transcriptase (hTERT) H 3¢ HLA-
A*24:02 W RMEMEEESME T U 3K
(CTL) Z v—  (Int J Cancer. 110:403-12,
2004.) I3 L U epithelial cell adhesion molecule
(Ep-CAM) H3E? HLA-A*24:02 ¥HME CTL
# vt — > (Tissue Antigens. 64:650-9, 2004.) ,
finz ARG EERBRET o7, F2
WHE R &7, HLA-A*24:02 e B-
LCL#2 IIMEELZZ T holo s, I=U—
CHEBAN7 Z— (BT, TAA) RS
7z B-LCL#2/TAA {32 2® CTL TR4FIZR
#HEni, UL HLA-A*24:02 #HME WT-
1 = h—74HK TAK-1 CTL % B-
LCL#2/TAA ZBEEHR L1, ZORER
L LT TAK-1 BPEHIEEOKRE senescence
RETH-TmZ &, =277 %— /BN
EREBLEN o , Wl = b—
TRHERITRL, RRE (E2HBOT
I BN Met) TholmZ BNEZLNT,
b, oz b= oW TIIREFR
CTL 7 v — 7 Rk - 72 23,
BT AIHA LI =Y IR L T
WHLDEEZ, LUTOEREIT-T,

ORISR DRE :

THARBEMEY o8 EIZe LT HLA —
¥ (A2402/3101, B4007/5601, C0401/-) , $EA
—HFEk LY FHEEEE X T RERM L

(BHERT, BH% 105 HE, 180 HEH) @
CD8 BBtE#ifa Iz DV TCRRAFREITV, £
AEFLRE OB I BEZRME (=



A F—ifE A R . R ==V
EAEMNL B MR T 3 EIHE %, S1Cr i
HERBR A 1T o7, T ORR. BEROEE
JRIZHd % CTL BUSHEEAE KT —iZDonT
FEH BN (1/123315) b0, BTk
R Ehhomolxt L, <4 F—#
JRIZx4 2% CTL BIBRASAEEIX. BHEt% 105
H BT 1/47,883, 180 A B T 1/45,500 DM
Thol,

2#/H (Ph BBt ALL, HLA RIfafFHd.
HLA-A*02:01/02:10, B*35:01/40:06, C*03:03
/08:01) IZFBWT HBHER 1 8 £ TRk
HEERBDZBN, F—IZBWTHLEER O
EEFRICRIGYT S CTL BB T&
ot

D B%R

1) e i o, 40 L A L 1 0D SR8 RIS D R L
BERRBHRTH D~ A T —HikE A iR
ThdHh, BEHRETH 1% 2HI2O0
THEHT LTz, EEFHRERDO LNV TH
D5, BECBRERTIEERE LT
HEDH D WT-1, hTERT 72 K12k 5 K
BBEERHTIIRETE oz, 141
B RF+—T MIZIZ NS 0FEFFEIC
%19 % CTL RIBEERFEL TR Y, BlER
DHRZMHEREL, ERABEDO I DITHE
FERTEE Lig o722 238 CTL HIBRIADFE
HBahhhroFH R EEZZ DL,

LT A F— RS U EE A ~
OFRISHEIIBESE 100 HE, PEOEKET
CTL AiBREASBR S, Btk ROk
FOGE= A F—ffEassicmiroh T
WHEEZ LN, ZTHIIBHERICETT
% BE O MKRMIRS < A F—HRkE A5
BRofBERR RS LTHETS 2D, 8
EENIHRTH-7Z, 2L, ULEER
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LNTEFITORFTHY . 5% S HITHE
BIOEEBMBLETH D, FRICHARLMBE L
FEMPBETII LRO T E L, EEHE
(2% % CTL BIBREDOFENEII R - T
{BEFRIND,

A CREENRI =V — 2 AV HE
X, endogenous [ZEH XN AHFE L~
WESL ZEThotz, TRObLRSFFR
FOV APLRERR MR TR L, MRS E M
REROA_TF PV RERMEE VWD Z
NETORETIE, T F FEEEEO KIS
FRTWAIZBE WAEEERb-T-Z &
IZL D, AR THRUGHER R+ 50, &
EHR I =V —EATESEL B Mg
R+ RBEEIRTF KV ZAFURE R
fazE L2, MaEEERROENHIR
EI=v—rEAMREAVWSZLIZLD,
R F FMEKEHOEEEEILH 2 B E R
T&REBERD, 5%, TEHE B Mlaz S
BITEIR L CH0H 5 HIEOME  (NIH-3T3
1T 2T K562 NR—ZAD AT ADOFA) &
VB OANARY 2O #E S W E
THTHL,

BB, vAFT—lBEESnETF
HOWEBHEEBRTHY 7 F o OBRKRKR
BEEITHTHY, V7 F L BOBHEKERNIC
B DRBERISEFRTH TH D,

F7z, RS M AR ES AR F R
BETHDZ LN, v 1 T —HBEEEH
AT 5 T Miao T MRSZAR cDNA
FEALLBEETHRE T MRaLERTTH
D, Sk, BEMITZITO TETH D,

E. #&ik

BHE% DO GVL %2 L 72 6T RE LD
ERREIZ DWW TR ZHRG L, BR%
YE~1EEFTREBRRLV~ - —H
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1. LEADAILARY 4 —DEE L B-LCL BREZDORE

Phoenix “X7 % —&#|Z elongation factor-1 @ Intron-1~Exon-2, # 1 1Z/"F I =V —
VEZUTAIFEE LIb® (TAA), ANGFR %, F2 5% % L Cin frame (ZC
*AAIAATZ, NGFR DSHERARMEIZEBLTIUL. TAA HoIEEREShTnwa e LR
%, FERIZV br DA LA BIEICT 1 [BEG% O B-LCL I2331F 5 NGFR R BURAE
%7R9, Z 0 NGFR-PE 44t B-LCL % Anti-PE £ —XE LT MACS v AT AT
RIT 4 TRV v a g ToT2BOMEE THERICRT, i, &Ml B Mlaic
B DY RIT 10%RETH Y, HWIEN B-LCL LW REREORYT 4 TEL
va VBOME BRWVEEICH o T (F—FRET),
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JEAE BRI B AN A (55 3 YRS 23 AU KR TR B 7 49 35)
SRR

WTI1ZBL Y > SSEERERM I bk O HURAR R A & L TOF HIPEOMREE

SEBEE ME O BRRSAE VS —BREFTER Y A LA BR
WFeEE b FRMMAROB Y /SERICEBY A L A 2 BRE R S EH 2 &

THINLT&E 5 U - 3FEREE MR (lymphoblastoid cell line, LCL)IHUFHE Rl &
LTHEET 2 Z BN TV D, AT, MM ZEBY A /L APEA D HfT
ZIGATHZ LT KL BAMIRIZEFEB L TV D AHUR TH 2 WT1(Wilms’
tumor gene 1)HUF % RH T HLCLOMNL L, ZOHIFRILRMAILE L TOFHAME
MGE L7, ZORKE, WTIHIR 2188 EBL L -2>Dex vivo TR B Al RE72
LCL(WT1-LCL) 23432 T & 72, #37 L7ZWTI-LCLIZWT1HUR R AT EHET
Hl(cytotoxic T cell, CTL)IZ & W HLAYI SIS HIBVARF 26 232 £ 225 WTI
EHENTF RIcTut s VSR THIRB RSN TN D Z LR TE 1,

¥ 72 WT1-LCL Z HUFH MM & L CAWZCTLHEEERICH VT, WTISFRT
CTLOFBEN DTN LR Shi, UEOFRIY, MBIEBY ALV A%
AW THIZATREZR A AFURFEBHLCLOFUR R ML & L CoRMEMA R E iz,

A, BFZER

R RE OAERNIZIE, BSAMKRIZ T
BERNBEISENFET D, 2) Ltk
FEISE RIS 5 Z LT BSAMR ORI
MH 2K O0BEOREHRETHL, £
THAAMIICERICER L TV D BRAH
B OEERRFUE) ORERTTATNS,
— 5T, AE LEBAFIRZ NIRRT
PR R OB b — 2D K E BT
b5,
bbb, EBY A /L ABEERIZE
TERICEE RG] S TV B s RIS
BL7, EBUA/LAILE FBY »/3BRIZH
VR Z TR T~V RRAT A NV AD—FET,
fEE A O KRS ETIRFRGER Y L TV 5,
EBY A L REYB Y v ERIL G2 A
L. BERS#E OKR M A IZIZEBY A L AHT
FREEN LT HCTLBFET S, RREN
IZBWTEBY A VA %BY v/ ERICHE R &
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FTHOLND ATk TH D Y 33
B £ H i £k (lymphoblastoid cell line, LA
LCL)iZ. EBV A IV AHUROFLF IR R &
LTHREL, ZhEHWTEBY A LV AHIR
ZHE) & T HCTLEZ BRAMIB W THRRL
FEBBETELZERRESIRATVS,
LCLZ LR & L CTHW-CTLFH #E
#ik. EBY A VA BEER OTRFE L LT
BICEKISMEN TS LOTHY . K4
THINE L= CTLOETEICER L TOR2MER
D7 v ha— ) PRKEIZBWTBEICHS L
TW5b,

L7235 T, LCLICAASR & 18 % 58
FThiE, LCLOFOHFEIREEIC LY., &
AZBNWTRABRZ R & 3 2 Miat: s
BERHE, b LIIMIETE 50 TEARWY
mEEZLND, LM LHERDOFIETIE
LCLIZRAFR SR L EHRIIED
DOIFHEMHICHETH -T2,



% Z ThivbiviEBAC(Bacterial Artificial
Chromosome) ¥ A 7 AT X H#L# 2 EBV A
IV A pEA % A% L 7= (Kanda et al. J. Virol.
78:7004-7015, 2004), = D FHFEIZEVTIL,
EBVY ) A2 RZHRFFLIZBACZ m— v %
ANWT, YA NRY ) A E~MEEDSFKE
BFERE - hOREEITHATED, 25
LTHLENUHEBUAIVAY ) A EIZHNA
PR T 2 M AAATEHLE Z EBY A /L A
ZHWCLCLOMLE1TH & AT D
AIZIZIZ100% 23 AHUR 2 FBL 5 & 55
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1. Introduction

Adoptive transfer of antitumor cytotoxic T lymphocytes is one of
the efficient modalities of cellular immunotherapy for tumors. For
instance, donor lymphocyte infusions brought complete remission
in patients who relapsed after all stem cell transplanta-
tion for chronic myeloid leukemia [1]. Adoptive T cell therapy
using antigen-specific CD8* T cell clones attained the elimination
of antigen-positive tumor cells, regression of individual metastases,
and minor, mixed or stable responses in patients with metastatic
melanoma [2]. It has been reported that adoptive transfer of anti-
Epstein Barr virus (EBV)-specific T cell lines had antitumor activity
including long-lasting complete remission in patients with EBV*
Hodgkin’s disease [3]. Likewise, administration of EBV-specific

* Corresponding author at: Laboratory of Hematology and Oncology, Graduate
School of Health Sciences, 746-2 Asahimachi-dori, Chuou-ku, Niigata 951-8518,
Japan. Tel.: +81 25 227 2387; fax: +81 25 227 2387.

E-mail address: matak@clg.niigata-u.ac.jp (M. Takahashi).

0145-2126/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.Jeukres.2010.12.003

cytotoxic T-cell (CTL) lines to patients with advanced nasopharyn-
geal carcinoma was demonstrated to be associated with significant
antitumor activity [4]. Lymphodepleting chemotherapy followed
by the transfer of rapidly expanded tumor infiltrating lymphocytes
(TILs) and IL-2 therapy could induce significant tumor regression in
pretreated patients with refractory metastatic melanoma [5]. As to
the treatment for cytomegalovirus (CMV) infection after allogeneic
stem cell transplantation (SCT), which is frequently associated with
life-threatening complication, Eisele et al. showed the application
of donor CMV-specific T cell lines has antiviral activity in a patient
infected by a ganciclovir resistant CMV strain [6]. Although these
promising data have been reported, the clinical efficiency of adop-
tive lymphocyte transfer for tumor patients is not fully satisfactory.
It is technically difficult and labor-requiring to expand tumor-
specific CTLs and keep them in activated state. Adoptive transfer of
tumor-specific CTLs might become more feasible and universal for
the treatment of cancer, if the method of inducing and expanding
these CTLs could be practically available.

We established a plasmacytoid dendritic cell (pDC) line
(PMDCO05) from leukemia cells of pDC leukemia. PMDCO5 cells were
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positive for CD4, CD56, HLA-DR, CD123 (IL-3Ra) and CD86 in the
absence of major lineage markers. TLR7 was prominently expressed
and production of IFN-a was enhanced by the stimulation with
CpG-A, which revealed PMDCO5 was in the pDC lineage [7]. In addi-
tion, PMDCO5 secreted IL-12 by stimulation with LPS and showed
a potent antigen presenting ability by stimulation with LPS. In the
present study, we attempted to establish an efficient method to
generate antigen-specific CTLs by using PMDCO5 as antigen pre-
senting cells (APCs).

2. Materials and methods
2.1. Culture of leukemic pDC line (PMDC05)

A leukemic pDC line, named as PMDCO5 [7,8], was established from leukemic
blasts of a HLA-A*0201/2402 patient with pDC leukemia [9] by culturing in Iscove’s
modified Dulbecco’s medium (IMDM, Invitrogen, Grand Island, NY, USA) with 10%
FBS in our laboratory. P f PMDCO5 i in the culture includ-
ing no cytokines or feeder cells. The characteristics of PMDCO5 have been reported
previously. HLA typing of PMDCO5 cells revealed HLA-A*0201/2402 identical to that
of the original leukemia cells.

2.2. Stimulation of PMDCO5 with LPS

PMDCOS5 cells were cultured at a cell concentration of 10%/ml in 10% FBS con-
taining IMDM with or without 0.1 pg/ml lipopolysaccharide (LPS: Sigma-Aldrich,
St. Louis, MO, USA) for 24 h.

2.3. Surface phenotype analysis of PMDCO5

PMDCO5 cells were stained with the following PE-labeled monoclonal anti-
bodies: CD1a (Immunotech, Marseille, France), CD40 (Immunotech), CD80 (BD
Biosciences, San Jose, CA, USA), CD83 (Immunotech), CD86 (BD Biosciences) and
HLA-DR (BD Biosciences) as described previously [7]. Stained cells were analyzed
with FACSCalibur flow cytometry (BD Biosciences) and the data was analyzed with
CellQuestPro software (BD Biosciences).

24. Assessment of cytokine production by ELISA

Center Research Institute, Nagoya, Aichi, Japan). CMV pp65 peptide (HLAA*2402-
restricted, 9-mer peptide; QYDPVAALF)/HLAA*2402 tetramers (CMV tetramers)
were purchased from MBL (Nagoya, Aichi, Japan). WT1 or CMV tetramer assay
was performed as described previously [12]. Briefly, co-cultured cells were dou-
ble stained with FITC-labeled CD8 antibody (BD Biosciences, San Jose, CA, USA) and
PE-labeled tetramers. HIV tetramers were used as the negative control. Stained cells
were analyzed with FACSCalibur flow cytometry (BD Biosciences), and the data was
analyzed by CellQestPro software (BD Biosciences).

2.8. Statistical analysis

The statistical relevance of differences in *H-thymidine incorporation in MLC
was evaluated with a two-way ANOVA, applying GraphPad Prism software (Graph-
Pad Software Inc., San Diego, CA). Differences were considered as significant at
Pp<0.05.

3. Results

3.1. Activation of PMDCO5 with LPS

PMDCO5 cells, which were cultured with or without LPS, were
cytospun on the slideglass, stained with May-Griinwald/Giemsa
solution and observed for morphological changes after stimula-
tion with LPS. By stimulation with LPS, PMDCO5 cells elongated
villous or hairy cytoplasmic projections, which are characteristic
to activated DCs (Fig. 1). After culturing with LPS for 24 h, the
expression of CD40, CD80 and CD83 appeared and the expres-
sion of CD86 and HLA-DR definitely increased in PMDCO5 (Fig. 2).
By stimulation with LPS, the production of IL-12p70 in PMDCO05
increased with a peak at 18 h of culturing and decreased thereafter
(Fig.3A).Similarly, TNF-a secretion in LPS-stimulated PMDCO5 was
enhanced with a peak at 18 h of culturing and the level of TNF-a
remained high thereafter (Fig. 3B). LPS-stimulated PMDCO5 cells
showed much more potent antigen presenting ability compared
with non-stimulated PMDCO5 in mixed leukocyte culture consist-
mg of graded numbers of PMDCO5 cells as stimulator cells and

The concentration of IL-12p70 and TNF-a in the culture
tified using an enzyme-linked immunoassay (ELISA: Hu-TNF-a and Hu-IL- 12p70
ELISA Kit, Pierce Biotech, Rockford, IL, USA), following the manufacturer’s instruc-
tion.

2.5. Allogeneic mixed leukocyte culture (MLC)

One hundred thousand normal peripheral blood mononuclear cells (PB-MNCs)
were co-cultured in a 96-well flat-bottom microplate (BD Biosciences) with graded
numbers of PMDCO5, which had been cultured with LPS for 2 days and irradiated
with 60Gy of '¥7Cs generated gamma irradiation (PS-3000SB Cs-137, Pony, Osaka,
Japan) i i before MLC, as [10].

2.6. Generation of antigen-specific CTLs

Generation of antigen-specific CTLs was performed as described previously [11].
Briefly, PB-MNCs from a HLA-A24" healthy donor or CD8" cells, which were sepa-
rated by the Anti-PE MicroBeads MACS System (Miltenyi Biotec, Bergisch Gladbach,
Germany) from the PB-MNCs, were co-cultured with 60 Gy-irradiated PMDCO5 cells,
which were loaded with WT1 or CMV peptides, at a cell ratio of 10:1 in 5% autolo-
gous serum-containing RPMI1640 medium. For loading with WT1 or CMV peptides,
PMDCO5 cells were pre-incubated with peptide for 24h and washed twice with
medium before co-culturing. PMDCO5 cells were activated with 0.1 p.g/ml LPS dur-
ing pre-incubation with WT1 or CMV peptides. Peptides used in the study were
modified-type 9-mer WT1 peptides (CYTWNQMNL, NeoMPS, San Diego, CA) and
CMVpp65/A24 peptides (QYDPVAALF, Funakoshi, Tokyo, Japan), both of which were
restricted to HLA-A24 and demonstrated to possess a definite antigenicity to CD8"
T cells. IL-2 (Shionogi, Osaka, Japan) and IL-7 (Cytheris S.A., Vanves, France) were
added on day 3 of the co-culturing at the concentration of 30 1U/ml and 10ng/ml,
respectively, and half of the medium with IL-2 and IL-7 were replenished every
2-3 days. The co-culture was stimulated repeatedly every week with the same
WT1 or CMV peptide-pulsed PMDCO5 cells, and WT1 or CMV tetramer analysis was
performed every week immediately before the addition of PMDCO5 cells.

2.7. Analysis of WT1 or CMV tetramer* cells
Modified-type WT1 peptide/HLA-A"2402 tetramers (WT1 tetramers) and HIV-

1 env peptide (HLA-A*2402-restricted, 9-mer peptide; RYLRDQQLL)/HLA-A*2402
tetramers (HIV tetramers) were kindly provided by Dr. K. Kuzushima (Aichi Cancer

normal PB-MNCs as responder cells (Fig. 4).

3.2. Generation of antigen-specific CD8* T cells by stimulation
with antigen-pulsed PMDCO05 cells

Normal HLA A-24* PB-MNCs or CD8* T cells were co-cultured
with 60Gy-irradiated PMDCO5 cells pulsed with WT1 or CMV
9-mer peptides in 5% autologous serum-containing RPMI1640
medium with IL-2 and IL-7. Half of the culture medium was replen-
ished every 2-3 days and WT1 or CMV peptide-pulsed PMDC05
cells were added to the co-culture every week. In order not to
add free WT1 or CMV peptide to the co-culture, peptide-pulsed
PMDCO5 cells were washed thoroughly two times before being
added to the culture. WT1 or CMV tetramer analysis was per-
formed every week at the time of the stimulation with PMDCO05.
In comparison, culture of MNCs with WT1 peptide only, as well as
that of MNCs only, was performed in the study using WT1 pep-
tide. In the study of generating WT1-specific CD8* T cells, although
WT1 tetramer*/CD8* T cells were not detected before co-culturing,
WT1 tetramer*/CD8* T cells began to appear after 28 days of the
co-culturing consisting of CD8* T cells and WT1 peptide-pulsed
PMDCO5 (Fig. 5A). The percentage of WT1 tetramer*/CD8* T cells
in the co-culturing consisting of CD8* T cells and WT1 peptide-
pulsed PMDCO5 has increased up to 75% after 49 days of culturing
(Fig. 5B). However, WT1 tetramer*/CD8"* T cells were not detected
in the co-culturing consisting of WT1 peptide-pulsed PMDCO5 and
MNCs throughout the culture period. The culture of MNCs with WT1
peptide but without PMDCO5 cells as well as that of MNCs without
WT1 peptide nor PMDCO5 did not generate a definite cluster of
WT1 tetramer*/CD8* T cells throughout the culture period (Fig. 5A
and B). In addition, we performed co-culture consisting of CD8*
T cells and WT1 peptide-pulsed C2F8 cells (chronic myelogenous




Fig. 1. Morphological changes of PMDCO5 after culturing with LPS. PMDCO5 cells were cultured with or without LPS for 24 h, cytospun on the slideglass and stained with
iemsa solution. i ion: x3000.
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Fig. 3. Enhancement of IL-12p70 and TNF-a secretion in PMDCO5 stimulated with LPS. PMDCO5 cells were cultured with or without 0.1 p.g/ml LPS for up to 72h and the
concentration of IL-12p70 (A) and TNF-a (B) in culture supernatant was measured by ELISA.

leukemia blastic crisis cell line with HLA-A*2402) [13] as antigen
presenting cells (APCs) instead of PMDO05, which did not produce
WT1 tetramer*/CD8* T cells up to 49 days (data not shown).

In the study of CMV-specific CD8* T cells, CMV tetramer*/CD8*
T cells were less than one percent of lymphocytes in normal
MNCs and CD8* T cells before co-culturing. Co-culturing consist-
ing of WT1 peptide-pulsed PMDC05 and CD8* T cells or MNCs
generated considerable numbers of CMV tetramer*/CD8" T cells
after 14 days of culturing (Fig. 6A). The percentage values of CMV
tetramer*/CD8* T cells were increased and the duration of elevated
CMV tetramer*/CD8* T cells was longer in co-culturing consisting
of CMV peptide-pulsed PMDCO5 and CD8* T cells compared with
that of CMV peptide-pulsed PMDC05 and MNCs (Fig. 6B). Similar
to WT1 peptide, CMV tetramer*/CD8" T cells were not increased in
the co-culturing consisting of CMV peptide-pulsed C2F8 cells and
CD8* T cells throughout the culture period (data not shown).

4. Discussion

In order to establish an efficient treatment modality using
adoptive lymphocyte transfer for tumor or severe viral infection,
induction and proliferation of antigen-specific T lymphocytes is
necessary. Continuous supply and preparation of APCs of standard-
ized quality is required for preparing a large number of CTLs for
clinical application. Although autologous monocyte-derived DCs
(mo-DCs) are widely used as APCs for this purpose, preparation

dpm
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Fig. 4. Enhancement of antigen presenting ability in PMDCO5 stimulated with LPS.
PMDCO5 cells were cultured with or without 0.1 wg/ml LPS for 48 h and the anti-
gen presenting ability was assayed by mixed leukocyte culture using >H-thymidine
incorporation consisting of graded numbers of PMDCO5 cells as stimulator cells and
1 x 10°/well normal PB-MNCs as responder cells.

of enough numbers of mo-DCs by culturing PB monocytes with
several cytokines is burdensome and the quality of mo-DCs varies
from person to person, from whom mo-DCs are derived. Recently
artificial APCs using either acellular [14-17] or cell-based systems
(Drosophila cell line [18], mouse fibroblast cell line [19,20], human
erythromyeloid cell line [21,22] or breast carcinoma cell line [23])
have been introduced to compensate for the drawbacks of mo-
DCs. In cell-based artificial APCs, antigen presentation-associated
molecules such as MHC class 1[18-22], B7.1 (CD80) [18-20,22,23],
ICAM-1 (CD54) [18-20,22], LFA-3 (CD58) [19,20,22] or CD83 [22]
need to be expressed by cDNA transfection in order to bestow
enough antigen presenting ability on these artificial APCs. On the
other hand, a dendritic cell line with antigen presenting ability
could be used for inducing anti-tumor or anti-viral CTLs with-
out prior manipulation for antigen presentation molecules to be
expressed. For this purpose there are three cell lines available
including PMDCO05 worldwide, which were derived from leukemia
cells of pDC leukemia. One of them is a pDC line, GEN2.2, which
requires a monolayer of irradiated (60 Gy) MS-5 feeder cells for
growth [24], and another is a cell line named CAL-1, which was
established from a patient with blastic natural killer cell lymphoma
[25]. Compared with GEN2.2, PMDCO5 cells can proliferate in cul-
ture without any feeder cells, which is advantageous when apply
PMDCO5 for generating antigen-specific CTLs. Regarding GEN2.2,
Aspord et al. have reported that GEN2.2 could trigger high lev-
els of tumor/viral antigen-specific and functional cytotoxic T cell
responses in vitro and inhibit tumor growth in a humanized mouse
in vivo model. In addition, they demonstrated that the GEN2.2
vaccine was more effective than conventional myeloid DC-based
vaccines and suggested that an allogeneic pDC line-based vaccine
could be a potential tool for clinical application in cancer treat-
ment [26). Regarding CAL-1 cells, this cell line is very similar to
PMDCO5 in morphology and surface phenotypes as well as the
small amount of IFN-a production. However, there is no data con-
cerning the antigen presenting ability of CAL-1 cells. Similar to
normal pDCs, PMDCO5 cells possessed a potent antigen present-
ing ability to naive T cells and could produce IFN-a by stimulation
with CpG and influenza virus [7]. On the contrary, by stimulation
with LPS, PMDCO5 could produce IL-12p70, which implied that
PMDCO5 cells possess characteristics of mDC. In addition to IL-
12p70 production, the antigen presenting ability of PMDCO05 was
markedly enhanced by stimulation with LPS. Therefore we tried
to apply PMDCO5 for generating antigen-specific CTLs in order to
establish an efficient modality of adoptive transfer of antigen spe-
cific lymphocytes for patients with tumor or severe viral infection.
PMDCO5 cells could induce antigen-specific tetramer*/CD8* T cells




