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To induce not only effector T cells, but also memory T cells is important issue for an
establishment of immune defense against infectious and cancer diseases. There are many reports of
memory T cells in some viral infectious diseases, however to induce anti-tumor T cell effects
against tumor associated antigen has not been studied well, due to the low amounts of antigen
expression on tumor cells. We previously demonstrated that our strategy using NKT ligand loaded
tumor cells showed long term antitumor effects. In the current study, we analyzed the kinetics of
memory T cells and elucidated the mechanism of the induction of memory T cells.

AT R FERR
(BN - 1)
AR [ e 2 o gt
2009 4F 1, 500, 000 450, 000 1, 950, 000
2010 4 1, 400, 000 420, 000 1, 820, 000
2011 4 700, 000 210, 000 910, 000
% F 3, 600, 000 1, 080, 000 4, 680, 000

ﬂﬁ%@%ﬂ %E:%%E?'ﬁﬁ%

F—U— o AEiESE, ARG, BRRAIND, NKT AUk
1. WRZEBHIG S §)DF 5% YR, WA 8ISk B A B s A BT D

TSRz N RANTIEMEAL L, PURKFFERY 7 5% CEECHS, “NECAEY —T M
ok

SEEAZ VDI I A N E WV I, B



D FEVLIEYLIE O 43 B TR IB9ICHED B
TE TRV, SRR EISHE S Uy
ST MfRIL, H9WE% (expansion phase) IZ
90D TR h—3 2 Z# Z L (contraction
#5%23 A U —T Hifid & 72 v BépEd
% (memory phase) (Pulendran B et al. Cell
2006) L WO TV D, FITERERZRIZAEY
—T MRS FHE S -%, HlEOBO YA
NABRH A I U XD TRGEE RIS
BIZEWNELDZE LA LNIR - TE
7o FRTxE L, BRI I8 0T £ M fa B

U632 RIS ORI, BRIYED S,
A E R PUREMEW R EORMEN D, in
vivo IZB I DRHMmIZEE L <. ZAVE THA LR
HENTIahoTo, PURKRRYR T HIlEO
R, FUBRESRE LS 2 5 L THURRE
T T HRBEIRMIOFEITEECTH D,
TEAST S0P OO 75 5T AR e D Bl A b A3 4

HThHD, HxlTINE THRMEY /35K
T % NKT ML DIEHARIZ K 2 #7222 )
Y RIRIZONWTHIEZ T T TETEY,
NKT iV o R &R S 7 ke
WD Z LR o TRMIF T 2 HUEE R
DORENIZ AL L= (Fujii S et al. JEM 2003,
Shimizu K et al. JEM 2007), Z D AT A
Ze AV ST 2 RE R s A 2 i
BTCE T EOERITIIND LRV,

phase) .

2. WIEDOEP

I E TOFEMAL NKT R0 7 2 =2 v
NN RIS & 2 AT SRR E I B 5 F SRR
EnS, MHISEOBOFFRENMENEA T
LREINEFFEETEDLZEEHLMNITL

THEY, HENT ANV AEGOEE LB
% AL DR & VR N B 7 B AT REME & R

LC&72, AHIZED BHIL. Fex BEEICHET
L7 BRSO E 2 TR ITHE I N D EWIC
FHEINIBOEREOREZ AW, 1#ES

ﬁfﬁ BT DREIESIE DHERF D 2% D

=R AN /7®*@%MWT5J_&T
PUEG LB R E 2 ML T DA B 5T
THZEITH D,

3. WO HIE
T I DB E TR & LTk, B16 £
7/ —~filaBE &, KOBI6 IZHBLL TWD
gpl00 iR AEFIHT D, 7V a X hELT
i, THhECOMAETRBERELFE T
NKT M@V o Ra-HZ7 27 hont7 I R)
Z (Dld FEBEBG ICR RS E DR (BT
tumor/Gal) (Shimizu K JEM 2007) & % 0%
& LCCFA & gpl00 X7 F REHW5D, it
o T A A AT 5 72I2, Bl6 Lo 7
Z THURIZBIRT % gpl00 HUF R T Ml
SRERHNT LAV 2=y 7~ AHK
O T HifE (Pmel) 2 FIFH L HEiE S SR

WEHEDT V2N N THEIND —KR*E
FEIZ O T G 2 B S, RIS
tumor/Gal THIEHED Ty & Ty MH DG T
AR DOFBIZOWT, ()& T Mo 7 =
—r YA X T —% A A KU —(FACS)
ZHWTHEST L, (b) ¥EIERE - YA R A
PE/ERE (real time PCR, ELISA, ELISPOT %)
Rl 5, HIZIE, (d) Sk 3Rk S

U R is Mg C ORLIE T MO /0[O0
THA DY A N IA VEAREFTRDZ L

TRV, a5,

(2) FUR R A% O R0 e o> B RE B FEA &
()

NKT ffE DT ¥ 2y bR bR L L,
EWPES 28 x5 2 LI3E 0K
MIIZIKIF L TV D Z L2 L TnD, KR
WFZE TITARR MR O HURTRREES IL-12 PEAE
RE 2 Al 3 5,

4. WFFERCR

AWFZE TR, BRGELZZEITHEIND
TERFIE D D RLIBIEIZ OV T, gpl00 7 7



A T HURIZR RAIC RS TS TCR BT A
= 7w AHED gplo0 KA T i
(Pmel) Z FIVNNKT U 77 > K& 42/R & 72 B16
AT ) =<0 F U TREERD T HlamE s
REAfENT LT X 7=, INKT U Wy REIREHE
TEREBAIE ) 2 W2 o 2T A%, BURIC CFA
Z T2 FIEIZ R TE ISR ORI IR
MEMICRE Z & ZH b Lz (X 1),

) 8

% O Pmel only

%_ 5 Pmel+CD1dB16

2 g

£ M Pmel+CD1dB16/Gal
S

E 44 M Pmel+CFA/hgp100pep
G

o

=

3 %]

X

=

g 0

=

< day14 day28

NA CPEAREDFHE L, ZHMEEZATHZ L
ZRRRET D 2 LRIz, BLED Z Lid Ak
ALTCRE THRAFES N TVD 2 L 2R
KR

d28 doo

X 2. Tumor/Gal U 7 F %, HEAEN

TEMNCAEGRT 2R RN T MiiX, &2
FZNWAEY — (T ) IZBITT B Z & H3H B
L7,

1. CFA/pep (s.c.) & Tumor/Gal U 7 F
VG.v.) O EEIE, 1 BRSO ITE
DOV, 2B TRE SRR D,

COMKT VN NTHEEND K
LB R IARAEY —(Ty) &7 =7
= AF Y —(T) W& OFLE T MAidDHEEIC
SN, RETHMIED a—2 YA Xk Tn
—H A b A U — (FACS) & W CH#hr L 7=
EZA BT MY TRy N (Ty & Ty @
7 a—r% A X L TREFICHENZE
b, FfEmT Ty DMENL L 72 D HERE 2l 5
T EDHBILZ (K 2),

ZOX D I mEIRE O E L TIIEE
DOBRRMIE DFFAEIKAF L T D, FEfERE
ThdIEuEMET 57201z, (1) PRI
XD THEOHEIEAE 2 2 BRI BRR M o
BEREHE TR (IL-12 DPEAEIR) RO BN D T
Lo GDWIT T HEfaMREDO R M E LT, T
FaDTEMALD =7 = 7 2 — &R T-%12, PL
JERR R LT IL-2, TNF-a, IFN=yD Ak

5. FreREIRLE
(WFgEARFEE . TR HE R OB T E 1
1T TR

UdEsEams) (Bh 13 1)

1 Shimizu K, Asakura M, Fujii S.
Prolonged antitumor NK cell reactivity
elicited by CXCL-10-expressing
dendritic cells licensed by CD40L'CD4"
memory T cells. A Immunol.
2011:186:5927-37, it

2 Asano K, Nabeyama A, Miyake Y, Qiu CH,
Kurita A, Tomura M, Kanagawa O, Fujii
S, Tanaka M. CD169-Positive
Macrophages Dominate Antitumor
Immunity by Crosspresenting Dead
Cell-Associated Antigens. JImmunity.
2011:34:85-95, ##iA

3 OkitaK,etal (156 A1 1%&H) A set
of genes associated with the
interferon—+vy response of lung cancer
patients undergoing
a—galactosylceramide—pulsed
dendritic cell therapy. Cancer Sci.
2010;101:2333-40, HitH

4  Watarai H, Fujii S,et al. (21 A 2F%
H) Murine induced pluripotent stem
cells can be derived from and
differentiate into natural killer T
cells. JClin Invest. 2010, 120:2610-8,
A HE

5 Ikeuchi N, Futami J, Hosoi A, Noji S,
Kurachi M, Ueha S, Fujii S, Yamada H,
Matsushima K, Moriyasu F, Kakimi K.
Efficient cross—presentation of




10

11

12

13

soluble exogenous antigens introduced
into dendritic cells using a weak—based
amphiphilic peptide. Biochem Biophys
Res Commun. 2010, 392:217-22, A&t
Shimizu K, Hidaka M, Bickham K,
Moriwaki M, Fujimoto K, Kawano F, Fujii
S. Human leukemic cells loaded with
alpha—galactosylceramide
(alpha—-GalCer) activate murine NKT
cells in situ. Int J Hematol. 2010
92:152-60, At

Tashiro T,et al. (15 A% 9 FH)
Induction of Thl-biased cytokine
production by alpha—carba—GalCer, a
neoglycolipid ligand for NKT cells.
Int Immunol. 2010, 22:319-28, #& 3
Watarai H,et al. ( 156 A% 9 FH)
Generation of functional NKT cells in
vitro from embryonic stem cells bearing
rearranged invariant
Valphal4—Jalphal8 TCRalpha gene.
Blood. 2010, 115:230-7, ##HA
Ishii Y, Motohashi S, Shimizu K,
Nakayama Taniguchi M, and Fujii S.
Application of NKT cells in
immunotherapy. Curr Immunol Rev.
2010, 6:109-115. A e

Fujii S, Motohashi S, Shimizu K,
Nakayama T, Yoshiga Y, Taniguchi M. :
Adjuvant activity mediated by iNKT
cells. Semin Immunol. 2010, 22:97-102.
Ay i

Fujii S, Goto A, Shimizu K. Antigen
mRNA-transfected, allogeneic
fibroblasts loaded with NKT-cell
ligand confer antitumor immunity.
Blood 2009, 113:4262-72, &FtH
Shimizu K, Fujii S. DC therapy induces
long—term NK reactivity to tumors via
host DC. Eur J Immunol. 2009, 39,
457-68, At

Fujii S, Takayama T, Asakura M, Aki K,
Fujimoto K, Shimizu K. : Dendritic
cell-based cancer immunotherapies
Arch Immunol Ther Exp (Warsz). 2009,
57:189-98. il

(3] (B30 1)

1.

Fujii S-I. New type of anti—tumor
immunotherapy wusing invariant NKT
cell-induced DC activation in situ.
The 4™ Joint RCAI-LIAI Workshop. La
Jolla, CA. USA, 2.7, 2012

Shimizu K, Asakura M, Fujii S-I. CD4
TT7x 72 —2AF ) —T fMifdix DC D
CXCL10 DR B2 755 U & HIHUEE NK 1

P& &4 5/ Prolonged anti—tumor
natural killer cell reactivity
elicited by CXCL10—-expressing
dendritic cells licensed by CD4+
effector memory T cells. & 40 [A]H
KR E TR TFINES. TH, 11. 29,
2011

Sato Y, Shimizu K, Asakura M, Singa J,
Sugahara H, Fujii S-1. FEBEHANNICLE
D MEERIFT & U R d T DR
H Sk B M B o 0 % RE o BF Al /
Evaluation of myeloid—derived
suppressor cells in tumor sites and
lymphoid tissue in growing tumor
cells. % 40 [8] H ARGEFZSRR AN
Ha i 11,29, 2011

Fujii S. Shinga J, Asakura M, Sugahara
H, Kakimi K, Mizuno T, Shimizu K.
Immunotherapy with antigen mRNA
transfected, allogeneic cells loaded
with NKT cell ligand as artificial
adjuvant vector cells(aAVCs) 1link
innate and adaptive  immunity.
International Symposium on
Synthesizing Life and Biological
Systems. PR, 10.24-28, 2011

Fujii S. New type of immunotherapy
using NKT cell-induced DC activation
in situ. The 73*¢ Annual Meeting of the
Japanese Society of Hematology. 41
J=, 10.14, 2011

Shimizu K, Asakura M, Sugahara H,
Shinga J, Fujii S. Development of
anti—tumor artificial adjuvant
vector cells linking innate and
adaptive immunity. The 73" Annual
Meeting of the Japanese Society of
Hematology. #4:ili/®, 10.14, 2011
Fujii S. New type of immunotherapy
using artificial adjuvant vector
cells (aAVCs) linking innate and
adaptive immunity. £ 70[E]H A
ke <> (7T0th Annual Meeting of the
Japanese Cancer Association), £ /=&,
10.3, 2011

Fujii S, Sugahara H, Shinga J, Kakimi
K, Mizuno T, Asakura M, Shimizu K.
Immunotherapy with antigen mRNA
transfected, allogeneic human cells
loaded with NKT cell ligand as
artificial adjuvant vector cells
(aAVCs) 1link innate and adaptive
immunity. 6" International
Symposium on CD1 and NKT Cells
Chicago, IL USA, 9.23-28, 2011
FEJFIE—AR, (S2A, BIRIER, ek
i, A & EK FEST. PUR mRNA



10.

11.

12.

13.

14.

15.

16.

E NKT Uy REfRSELEATT Y
ENAVE AV s )] ey 5 51
EREOa v . F 3 EEmE
NS S0 5 VA TR = AT dE = IR,
8.20-21, 2011

HEARERT, #I8 =&, FRIA, &R
e, VEiEfss, BERE R BRE

WTE IS & o ReiEE A, 5 3 [k

an B R FE = P e 2. B,
8.20-21, 2011
Shimizu K, Sugahara H, Shinga ],

Kakimi K, Mizuno T, Asakura M, Fujii
S.  Development  of  anti—tumor
artificial adjuvant vector cells
linking innate and adaptive immunity.
55 15 |8l B AR IE 202 (The 15"
Annual Meeting of Japanese
Association of Cancer Immunology),
Suita, 6.30, 2011.

Fujii S, Asakura M, Shimizu K.
Antigen mRNA-transfected

fibroblasts loaded with invariant NKT
cell ligand act as adjuvant vector to
target in vivo dendritic cells(DCs)
11th International Symposium on
Dendritic Cells in Fundamental and
Clinical Immunology. Lugano,
Switzerland, 9.26-30, 2010.

Tashiro T, Kondo E, Shigeura T, Fujii
S, Shimizu K, Mori K, Watarai H,
Taniguchi M. Induction of Thl-biased
cytokine production by
alpha—carba—-GalCer, a neoglycolipid
ligand for natural killer T cells.
14th International Congress of
Immunology. Kobe, 8.22-27,2010 2010.
Ishibashi F, Motohashi S, Okita K,
Yamasaki K, Nagato K, Hijikata A,
Kitamura H, Fujii S, Taniguchi M

Ohara O, Nakayama T. A set of genes
associated with the IFN-y response
and survival undergoing NKT
cell-based immunotherapy. 14th

International Congress of Immunology.

Kobe, 8.22-27, 2010

Watarai H, Fujii S, Yamada D,
Rybouchkin A, Nagata Y,
ITida—Kobayashi M, Kondo E, Shimizu K,
Endo T, Toyoda T, Ohara O, Koseki H,
Taniguchi M. Reprogramming of natural
killer T (NKT) cells to induced
pluripotent stem cells and their
development into functional NKT cells
in vitro. 14th International Congress
of Immunology. Kobe, 8.22-27, 2010.
EKES T, JA &, BEIFE B8 BT
JRmRNA & NKT U 7 R&#RSHEZT

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Va7 —H{ilaZ X D hEg

ROFFE. 5 14 [B] H AR ASEpe
B REAR, 7.22.-23, 2010.

BESRE BB NK Ml & NKT AHAQ O o
SR & e s R IE A~ OIS . Bk
B et I — R ARk L ER
SLBAFE OFEEE ] B, 3.18, 2010
Shimizu K, Fujiii S. Dendritic cell
therapy induces long term NK
reactivity to tumors 5 39 [] B A0 )%
FamaEiiEs. KBk, 12.2-4,
2009.

Motohashi S, Okita K, Yamasaki K,
Nagato K, Hijikata A, Kitamura H,
Fujii S, Taniguchi M, Ohara O,
Nakayama T. A set of genes whose
expression 1is associated with the
IFN-y response/survival undergoing
NKT cell-based immunotherapy. & 39
0] H A E oS AiMiE S, KK,
12.2-4, 2009.

Shimizu K, Fujiii S. New development
of DC therapy. %5 71 [A] A A M2
2. AP, 10.23-25, 2009.

Fujii S, Shimizu K. Antigen
mRNA-transfected, allogeneic
fibroblasts loaded with NKT cell

ligand confer antitumor immunity. %
68 [l H A 5 &= F Il . B
e, 10. 1-3,  2009.

Shimizu K, Fujiii S. Novel mode of
action of DCs leading to long term NK
cell reactivity to tumors. % 68 [A]H
AP P FINa. Fik, 10.1-3,
2009.

PR E S, EAKESRT. BhiHEE
TR & Ui s meit. &6 1 Bl
MG R EF R S e S, K
B, 8.29-30, 2009.

Fujii S, Shimizu K. Antigen
mRNA-transfected, allogeneic
fibroblasts loaded with NKT cell

ligand confer antitumor immunity. %
19 [B] B ASRR A0 fa bF 28 2. R
7.10-11, 2009

BESEE BB NKT Aifa & ghikiiao 7 v
Ab—=7. BUBARS H—T 0
VoA ML RS R,
6.26-27, 2009.

IR =B EKER T BEIEE AR IR
PEAE NKT HIfR O 7 3 28 RERIC &
0 SN EBRED DRLE RS
B~OFFNT. 5 13 [8] HARD AsuE ¥ e
e JhJu, 6.24-25, 2009.

Fujii S. Roles of NKT Cells in Disease
Pathogenesis (II)Infection and Tumor
Control. The 5th International




Symposium on CD1/NKT Cells. Kamakura,
3.23-27, 2009.

28. Watarai H, Nagata Y, Sakata S,
Rybouchkin A, Koseki H, Fujii S,
Nyambayar D, Taniguchi M. Generation
of NKT cells in vitro from cloned ES
cell line. The b5th International
Symposium on CD1/NKT Cells. Kamakura,
3.23-27, 2009.

29. REFEE AR, NKT HHHE 0D 502 S i
B & asE R, 5 31 [A] H AE
fati - aiess. LR, 2.5-6,  2009.

30. JESEE S BT DREREORK
AR, BARBRET hE— - 7 LLF— -
RS, B, 1,12, 2009

(XF) GF2 1)
. Fujii S and Shimizu K. DC-based
immunotherapy targeting NKT cells. In
Terabe M and Berzofsky JA(eds),
Natural killer T cells: Balancing the
regulation of tumor immunity. Springer
New York Dordrecht Heidelberg London,
95-110, 2012.
2. Taniguchi M, Fujii S, Nakayama T,
Motohashi S, Dashtsoodol N, Watarai H,
Harada M. Introduction: Mechanisms of
NKT-cell-mediatd adjuvant activity and
function of iPS-derived NKT cells. In
Terabe M and Berzofsky JA(eds),
Natural killer T cells: Balancing the
regulation of tumor immunity. Springer
New York Dordrecht Heidelberg London,
1-14, 2012.

1

(PEZETY PEHE)
ORI (B 4 )

AR T 4 VA A ESRIR T IE £ 71X D
Wrf %z 22— KL TV D AR mERY %
ATV DM, SREMRORLE L, Y%
KRGS (AR D ¢ v I A JEEE R TE
W& 7213 oW RN E A S v iha

I B E AR, EAKRERT. FRIE
MR - B b E T

FHYE : HFeF

F5 ¢ FRE 2011-167796

HIFEAE A B ¢ 2011. 7. 29

EINS DR - [EN

4 FR 1 iPS MR HI Sk 7 v NKT MifE 2 7=
PEIRIEER L O D729 @ NKT i H 3k iPS Hf
Je e O%i% 1PS i Fh 3k NKT M oo~ o % o 7
/Immunotherapy using allogenic NKT cells
derived from iPS cells, and banking of iPS

cells derived from NKT cells and NKT cells
derived from said iPS cells therefor
HUFE w0, HREAE ESEE. R
BB

HERIZE « B AR ZE T

FHYE - FFRT

%5 1 61/419, 064

HIRE4EH B : 2010. 12. 02

EWNA DRI [ESh

CAFR  CD1 d K OMER LR O L HLT v il fia &

FAN = S i 1k

FIE - R BB, JHAKRERT
R - BT AT
FEEE « RreF

Fel2 . JP2009/070061

HIREAE A B ¢ 2009. 11. 27

ENA DR - EHA

LA FR  NKT IR Sl 1PS Al L OV F v sk

@ NKT #lifl/NKTcell-derived iPS cells and
NKT cells derived therefrom

FFE - ESEE, NEWRE. Ao, Bt
BB

HERIZE « BRI ZE T

FHYE - FFRT

5 JP2009/065695

HFE4EH B @ 2009. 09. 08

EWNA DRI [ESh

(£ Dfth)

R BR— U

http://web. rcai. riken. jp/en/labo/cellul
ar/index. html

http://www. rcai. riken. jp/group/cellular
/index. html

6. WFFEHAK

() WFgefEs

fEH  E—KEB (FUJII SHIN-ICHIRO)
MNTATECE NECERFIEAT « S Ml A R ik
WeifgEr=>y bk + 2= h U —F—
M7eEH‘ZS 10392094

(2) WFFEs5 14
L

(3) EEEHF TR
L



