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Cyclin D1 as a widely expressed tumor
antigen : generation of high avidity CTL in
an autologous setting

OWF w20, Mk WY A I, 4 s,
iRy F&RY. It iEEY
AR ERRIPHRS 1) EEREAREREHS.
2) SeRHBIFH S

EMRAE (2T 7 — <) 3P R BRI &
HEAMK L BT, @ E R LA T / —<I
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THN R IEFREORBEPBE SN TV 5, BHERRE
2T b bd., ETE o7 BE, B
Wi, BBE A 2T 722 b 53, BIERICESR
LT BEFIRERED L VEIETH DL EEZ N
ho AT —=IZOWTIE, INFTIZSEESELNE
B AR E S, RIEREASA SN T E 2 T
BB R AT LN TN, S R EERE R 2
7T THRLIOICIE, EFEOYWRE L BHIZ, &
5K T CTL FHEREDO B VIR DR EAULH T
Hbo wilt. XT7 /=< LR UL FEAROEETH
B EEREIZ0E L C RABGKIFL 2SfEfi:n ¥ — 77 h
ELTHETH DI LAIRE N7 RABOKIFL I
cDNA XA 707 L A BN X o THEE S N28BL
JEBEPUR Ch %o 4 lFk 4 1 RAB6KIFL O X
J=RIEBIBEB R L2 2T/ =<2,
BHOOEERETH 5 ORMBIR (12 5) 128
LT 74070y 7 b0 ERMEIT-> 72, H
RELT, A7 —~<EALBIH, 2841 (68%) T
RABG6KIFL % ¥ /X7 BOEFH RO — T, o
T REBE26 B, B tEBIE 1B 5RO o 72,
728974 70y 7Hh5 total RNA Z it L.
RT-PCR 12T mRNA OFEHER LT 720 S H I
RAB6KIFL O3B & A 5 7 —< ORI, wil, 7
%7 EOWIRT— % & OB Z T L 72D THET %,

Otk 3412 von Bergwelt- Baildon Michael S?,
BAR EEY
1) ELLXRFwE MR - EEREL
2)Max Eder Junior Research Group and Stem Cell Tra

nsplantation Program, 1st Department of Internal Me
dicine, University of Cologne, Germany

Cyclin-D1, a key cell cycle regulator, is over-
expressed in multiple types of cancer. Such tumor-
associated genes may be useful targets for cancer
immunotherapy. We previously demonstrated
that antigen-specific CTL can be expanded using
CD40-activated B-cells (CD40-Bs) as APC. CD40-Bs
efficiently present antigen and prime naive T-cells in
vitro. Using CD40-Bs as sole APC we have developed
a highly efficient T cell expansion system that has
been used to identify novel epitopes in viral, tumor
and autoimmune disorders. While it had previously
been suggested that CTL recognizing Cyclin-D1
derived epitopes are eliminated from the repertoire
due to thymic deletion, CD8* T-cells specific for
several Cyclin-D1 derived epitopes were readily
expandable from HLA-A*0201* normal donors
and patients with Cyclin-D1* cancer in the above
system. Such T-cells recognized and efficiently lysed
HLA-A*0201* Cyclin-D1* tumor cell lines, indicating
that these epitopes are processed and presented.
We next cloned the CTL lines by limiting dilution
and obtained multiple CTL clones with different
avidity. Among these CTL clone 2-9 (half maximal
lysis at 5.8nM) recognized primary tumor cells from
mantle cell lymphoma and plasma cell leukemia
patients in an HLA-A*0201-restricted manner.
Taken together, these data indicate that indeed
high-avidity Cyclin-D1 specific CTL are present in
the repertoire underlining its potential as a target

for cancer immunotherapy.
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Identification of novel tumor antigen,
or7c1, in colon cancer initiating cells
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[B8] NY-ESO-1i%. A - HEPFEO—> T,
FIEFREDRNZ ERH LN TWD, T TIZ,
NY-ESO-1Z1Efy & LS AT 7 F VgD W D
PG SN 77 F 5% NY-ESO-14F 21
CTL % Th1 %! CDAT Mifg DG LS ZE S T w
%o AW T, CHP-NY-ESO-1% > /%2 7 7 F
Y5 BREIZBIT S NY-ESO-1 5 519 CD4AT M
DB % FEHT L 720

[H&E] 2L 257 ) V75 > (CHP) & NY-ESO-1
SRy UNTHEET 7T W AR ER A
WAT U720 7 7 F Y5150 BB HY A BB AN ML HZ
Bk22 & CDAT Mg % Hgf L, in vitro TOREIC X
D NY-ESO-145 8% CDAT Mgz FFE L 720 FHiE
L7z CDAT Ml 23783 5 =€ b — 7 R7F FOH
EL R HLA 7 7 AN 5T OREXIT> 720 FE
L7z =T RTFFEL LT b I~v—2 L,
77 F 5450 CDAT MO RIS % T L 720

[R5 2] AES AN E-20 A IZ L )., HLA-
DRB10803 43 NY-ESO-1 L. ¥ s — 7% [[%E L 7=
HZA A2 3BT HLA-DRB1*0803 1. DR E D HT
AR (8.46%) & EHHEEICHEBLL T\, FEL-x
Yh—7%3 & 1fE8 L 72 HLA-DRB1*0803 7 + &
~— 12 & o TNY-ESO-14#5219 CDAT Hifa 234
a7z

[#%] CHP-NY-ESO-17 2 F 2k 5T, Th1#
O CDAT Mg U 2STHFE S N7z F720 HLA 7 T A
I7 b I~—gemidtBe—yY) v FYORERzFEE
B 155 2 EATRIBE Nz,

OFH B, il RZY. Bl ®Z ",
FAE B0 UL B ARAY, i IR
Wi A JHIPH BT, A IR
1k A&

1) ALIREERIAFES D AR 1 L,
2) LBEAFAFZREFWRE HILBAREHS,
DARA L/ I T I /=254 v ISR

Cancer initiating cells/ tumor initiating cells (CSC/
TICs) are defined by their ability of tumor initiation,
self-renewal and differentiation. These properties
suggest that CSC/TICs are responsible for tumor
recurrence and metastasis. It has been reported
that CSC/TICs are resistant to chemotherapy
and radiotherapy. However, it is still enigmatic if
CSC/TICs can be targeted by immune cells. In
the present study, we focused on identification
of colon CSC/TICs -specific antigens and their
immunogenicity. We could isolate CSC/TICs as side
population (SP) from colon cancer cell lines by using
Hoechst33342 staining method. DNA microarray
analysis revealed SP-preferential gene, olfactory
receptor family 7 subfamily C member 1 (or7cl).
Among normal adult tissues, it could be detected
In immunoprivilege tissue such as testis. In order
to examine its Immunogenicity, synthetic peptides
derived from its amino acid sequences were
screened for the HLA-A24-binding capacity and
the capacity for inducing peptide-specific cytotoxic
T-cells by mixed lymphocytes peptide culture. Or7cl
peptide-specific CTLs were induced from peripheral
blood lymphocytes of HLA-A24+ donors. Our
study raised the possibility of CIC/TICs-targeting
immunotherapy for colon cancer patients.
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TLR3 ¥ JF)UI& PI3K/Akt #ZREEDAELZ
T UCE hriizBrEE R CHERRSELS
1EEH I ZEAE T D

SMP-105 (BCG-CWS) /KM EEEI D
72\ MER

O Z54LY, fRE WD, W% P42,
JEH Y

1) BIRAZESEL EL.
2) IMNAZEZMTR RIRES

Toll-like receptors (TLRs) (&S0 A iHEIZ B\
TEEREEZHSTB Y BEEEEA~DIEH A
AHLNTV5, —F T, T4 ORI TOFRIHE
S, FEMIEO TLRs 281 & L 726, il
T3 & Pl Se iz 2 o & Rl FFE © & A T HE
Wb GHF 4L, TLR3) #¥ Fd poly (1: C)
(27 H L. TLR3ZEH Rk 04 2 HUES;
AL FFIZ, poly (I: C) &% % 7% L 7z LNCaP
M T OB O] % 54 72 LNCaP % poly
(I:C)FAETTRERT S L., MluEFRIZE L K
T L7260 ZO%hFIE balifomycin % chloroquine (2 &
VIR S NS Z &5, endosome AT S EEZ D
M7z Annexin V/PI 4%t %> immunoblot 12 & 0|
poly (I : C) & LNCaP |2 caspase & 7 % apoptosis
HEZ L7z EAVHIBH L7225, pan—caspase inhibitor
T b z-VAD 7RI LT poly (I: C) DRYFRIEER
S LR SN2V L5, caspase TR
apoptosis IO FEFF ORI 5-2VRIE S 417z, Poly (1
C) Ltk LNCaP 1213, type- I LC3 DI H
&, GFP-LC3 foci BSTEHL S L7z 2 & X 1),
autophagy D G- 2% 2 L7z, & 512, FlifgtEsE
IO M2 M L7z & 2 A, poly (1: C) LEifk
@ LNCaP T3, Ki67 D33 R BrdU O HUA & 2%
AL TVvy/zs LNCaP i, PTEN K3 TW b 720
|2 PISK/ Akt #REEAMEE B9 E L L T 2 3l
T&HHH poly (I:C) LHEIZ X Y LNCaP & Akt D
) LI STz, F o MR A R ET
% cyclin D & c-myc OFEHET ., Mg EH 2 &2
9 % p2l & p27T OFB R FEDO bz, F 72,
pro—apoptosis & H T& % pb3 & NOXA D5 b 1
LTz, DLED#ER KD, poly(I:C) 2L 5
TLR3% i+ 3 % ¥ 7 F Vi, B 57 B 5% M i,
autophagy % P - 7z apoptosis & M EIGERE % 4= 1
S, ZO#F L LT, PISK/Akt £ O3] A5
LTV ZEPHLNER ST,

ORAR f5—12, WL kKb, UhiE A,
I I RN 1 =
HREEFEARE 1) EFE,
2) oA T A T REFBERT 5 —.
3) % MBR

[B#9] SMP-105(BCG-CWS) 1&. BCG-CWS % %
ENDO—ERME L LI23EHTH %o fER. SMP-105
FZERBHE L TColl DFEEDLIETH > 72H%
(%) MBR 12 & V) oil A& ORMRERIABISE Sz
T4 1E, SMP-105KMEREX ODBAT 7 F DT
TanNry b LToOIH%Z BiF L T, SMP-1057K 1%
R R NAY/ae g AV IV Nl O 5 A Ny e AV
N BIEI R OFFFERE & JLEGEFi L 720 [AiE] SMP-105
KPR E A B L O Incomplete Freund's Adjuvant T
& % Montanide ISA 51 VG(LLF, IFA L4 %) &
DIV a v EAE Lewis 7 v b O RFEIZRE
THG L IREEC LD WL ORER & 5l L 7. %5
%100 H F COLEDOIER % RFTHIEIER. 5
%10 H BB EOIER Y 72 28 MER &
L CRFi L 720 [#E58R - EER] SMP-105 /K4
Bl (SMP-105 0.1mg) Tid, MEDMEEIZE »72¢
D BN o720 SMP-105 /K MEEEH] & IFA O
oA v (ERELD)IE O/WBEIOTW/O D
W5 A 7L SIRFTRIEIEH B L OB\ T 2 2y b
ER %R L7 TV 3 YD SMP-105 1 % 15
TEREGAIIE RS EH ORISR S,
7Y 2Ny MERIZBWTIE, BEHOBEIEE O/W O
AER OWEIDFRD STz W/O IZBWT, H5iH
B 1/8IZR U4, OB ER B L O
TV aNy MEHOFEBRIE & RO b7z,
O/WIZBWT, SMP-105#5-&% —%E & L. IFA
DEFEI A WA SR 6 . BFRIEIEH OB S 5 7%
WEG L 7V 2Ny MERIOFBLRBIE)STED Sz, PL
LRI, SMP-106D7 ¥ 28 MEFZHIC
X, IFA OFAEDWETH LD, T3V 3 Ol
WEAEELR2ZF W LWL E o7 T,
SMP-10538 L OV IFA OG- EBIZT V2N b
VEHSBIC B 5252 LS ot Db
O & 312, SMP-105 & IFA &%= HIfIL. & b
TLEEIMHTEXL 7Y 2Ny FOBSREHIEL7-\W»
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NKT #ii2D 7Y 1)\ FHRICKDFEEEN
TeEAFPEHAHRGE I B IC KD EFRED S
sCIERRIN S DET

PR mRBRNA & NKT UAY ReEigindB1ic
I\ MR Y—HARAICKD
NESNROFE

O =8V, ok a2, ik m—ay
1 EH - B 7 UILE—REairty 5—
g E e

2) B{LHHRA ey LILF—t>5—
BRETILBRFRI=Y b

TR R R L. PUSRRE A 2 5O & A
R S L&\ fdld, BAE. a2 &0
T HEEREZET S ) R TEETH L, iLlE T
FRLOWIFEI L EGED B CHRINZED SN TE T
B SWEEBRICHE SN PURERRD T Mg,
HEWEfR. #95% 2%EE T Ml e 22 ) Hre3 2 L b
TWb, ZHE TIEGHREIC BT 5 AR EHUR 0
T LRRMIEONITEL, BRISEDY; & & B2 ) i E
RN EORED S, in vivo (28T A FHiliAEE L
(v SNETHREMH SN T 2d o7z, NKT Ml
DOYENRE ) /7~ FTdh 5 a-GalCer I IHUFEFERANL 1
® CD1d IZFR 2 NKT i 2 &M b L IFN-y %
FEAE S, AV AREBS IS A FHARGE 2 AL
KA EE L TENTH Ho For IEIEEMILIC o
-GalCer (tumor/Gal) % &R ST 53 5 Z & T,
IFN-y EEAE NKT Mg NK Milgo A 7% 59, it
NG IE 2 a2 B Fiiaie C&E 5 T & &R L7z,
F 72 tumor/Gal x ¥ AZHRIET L2 LIZE D, K
208 B PRSI RAFRO 5D 2 L, PUELRR
1 T A RE 2 BRI L3I L 72 . AR CJ
R O I ZRLIERIEDTHE CTE 5 2 L 2 MEE L 72,
ZoWE D T MIRLIEGREMTE LTIE, 74V A
BG D6 & FARICPURFE R 2 T A 23R L.
Z ORGEHAL TR IE, KT LGS, mffnic st
WRLE THIRE L CREEESNL S EA L2, 2
DX ICHRIEOTEALE TP 2N MR E LT
PSR & L CRUBRIED L TEX 5 2 Lt 4

a —-GalCer 12 & 5 BIRSEIZEDTE AL & 4R DC DR
PLZ N 57V 2Ny MRS AE R PEE TR
EFHEA M TEL I EERBL TV 5,

Ok gy, g =8>, il mEY
B - BT LILF—RERamRty 5 —

1) RRPARETIUBIRFIR 1= v I

2) REMIABERR I b

3) RRAFESH REivams

NKT MifgiE, T M s NKfgo8E24 LT
50 USERROMIE T, FDOFTY invariant NKT
(INKT) fifaiZ, ¥EREY 7> RTH 5 a -GalCer #°
BHRAIE Eoo CD1d 1297 1% & NKT M ANE
HAL L. BRSO LIRS AR % T 213000
Tld7 <. fEFBHIRMIE (DC) o224 = & 12
O, 7YY MRS LT T MRS LR A
AL D, FArldI T TINKT M) 7>~
KT 2R = $en S 7 EEMR A b 2 &1
L0, HEDDC A, MEHGPUE % CD8" T Milg~%e
ERREELZEEAHONIILTE T, A IIEE
DCIZXAEBILED I T P2 HIZHEEIELR
<y BRI B OREEAIIEARINT 2 2 WiGEIC, &
Bt & NKT V7 > REFR S8 7 affifaz v
THEESGIEZFET LY AT 2 E) OBISEICET LT
X 72, C57BL/6~Y 7 2zt LCT7 ufilaTd %
NIH3T3#AEZF ML INKT MY 7> &R &
&, OVAPLE H Sk mRNA % E A4 5% 2 & T
[NIH3T3/Gal-ova mRNA #iifig ] #1E# L 7z. 2@
NKT Mg ) 7> FEHEZ 533 521k, NKT
M A2 GTEAL T & 2 A% & PSRN T MR %
FETE D, 2F ), ZOMIFLIIPUR % 44K DC ~
HENR7 F— L LToOMRRE . HICHIEBEAD T M
NANDERE SR TFHET 57 2 a3 MR E
LTCoOEEER-FTEND, TV 2NV IR & —
M o720 ZOT Y aNy bARY F—HEIZ X
BRI, A R A O 5 2 LT b MEGH
Bk mRNA # W CTORRIGHNER S ¢ 5 2
ENTELEEZ T D,
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