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Effective methods for inducing interferon-producing killer dendritic cells (IKDCs) in a
mouse model were explored. When murine splenocytes were cultured with CpG, Flt-3
ligand, IL-15, and IL-18, the number of IKDCs was increased to 1.34 — 6.38 times as much
as that in splenocytes without any stimulation. Then, the therapeutic effects of IKDC on
the established tumors were assessed using a murine poorly immunogenic colorectal cancer,
MC38 model. When IKDCs were inoculated in tumor-bearing mice, the outgrowths of the
tumors were significantly suppressed compared with those in mice treated with myeloid

dendritic cells. Therefore, IKDC-based immunotherapy should be considered for clinical

application.
AR E R
(AL - M)
[ERESEE e 2 & it

2007 FJE 1, 000, 000 300, 000 1, 300, 000
2008 - 900, 000 270, 000 1, 170, 000
2009 F & 800, 000 240, 000 1, 040, 000
2010 FJE 800, 000 240, 000 1, 040, 000
o 3, 500, 000 1, 050, 000 4, 550, 000

BF5259 8« WLERPIRES:

BRI 05 FL - MME  VRERIRIRIEE S - (L aRmRb:

F—U— R BRI, TF 2T T i, A =T xn REERE, G
CRIES



1. WFRBHER 4 WD 5

(1) K oOMLIE TIE, 2FIc kSR
DFRWEINE O 7= O E LR & 431247
5T EMNTERVER S L, BIEH DA
IRNARNIRIBFRIEORBE N B TH D, £
DX RBUEND, BUE, SEFIENEH
ENTND, I LR E R 1L S
PEAME <L AR 0D G 2 5 AT & 3k 09

W, F o, HIEARKN IS OET & iz,

GAPEEAMHINE Y A N B A > DIy WSS ]
POy F DR 72 E T EIFITRT 5 505G
IR E T ZENREZW, £ T,
ZDRIEIMHIREZ T L K 5 L Akx 2k
R 509% 2 IRIE(L & DIRFIE D RET & T
WD,

(2) BRI, FURR M & LT MHC
/y1-<° CD80 <X° CD86 & \ - 7= iy sy 1
REEEREBLL, £72 IL-1, IL-6, IL-12,
TNF-o & W o 7o FEY A MU A U E5WL
T BMER AR OREROS 2 i, i
LI e BB A O Il Ch D, ITE,
BRI OFEE - RERTEIESHESL S,
BANEREIS ) 2 S A ETR R IS S
TWD, YURAETATEHERINTZRE
IREEEMEINT D Z b MBS T
b 00O, EITHEBRE RGN S
HTIE, T TEI/RIIELNT
V7R,

(3) ‘FRk 18 4EiZ 72 v . B220°, CD11c™,
NK1.1*, CD49b*, Gr-1 &\ ) Fifi~—H —
DR % AT 2 558 OB O R 1,
IFN-y % X & (Z £ £ L . TNF-related
apoptosis-inducing ligand (TRAIL) % /1 L CJ&
BEEEMRAEE L, 512, in vivo THE
BORBEEWHT 52 EBRHEShT, =
ORPRAIROY 7 >~ M, IFN EAEX 7
— 8 IR M B (interferon-producing  killer

dendritic cell; IKDC) 72137 F =TI 1% 7
— A8 IR M B (natural killer dendritic cell :
NKDC) & PR TH v | BRI iR
ARG & LTI G E O A S R 1T e
BBz RI=T 72 TR, =7 27 X —Hfl
ol LCOMEELZ -7V 7y b LT
FEHESNTWS, TOx7 =7 ¥ —HEHEIX
NK AIIEER T, RIERISHET 2 L TR Y
VoSHNCBEN L, PURERREERE N S
D EVDITWD, EFIZ3HT 2 MiasnE
PIEOF - REEICIIA IR EEZEZDBNRD
IKDC D RRERAG H RE DRI SV T D
HE MR, RIERE STV R, £
T, I E TOBRRMIIC X D HUESR
ROMIEEE 2. S 62 55UEENEN
FoDd &5 HiaE LT 5720,
IKDC % V7o il i S 112 D T
L7,

2. WD ET

ZHVE TIZ,IKDC & W - Hri b as s
PR DG IO TOA A, Fox DSLAETD
BAT - T BRI & F W 72 R JE AR S0
fifEE% 2> 5 O H | IKDC DO VHE LEsE I
KT DHIERE DRI IR TE S, £
LT, ZTOMREAEABFERET52 &
X, A% OEITHEIC KT D MRS A O
BIFIZRKWICHER TH D LB 2 b,

(1) IKDC/NKDC D4y, BraikzmESL L,
ZOPRIREfRIT 5 2 &

(2 LT, IKDC ZH\W T~ AET LT
ML 2 e L. ZOHUEE 2R .
RO E DIEBEFF 2 BEd 5 2 &,

() TN O OREREIEIC, T OEEKIGH~
DFREMEZRIT L T 2 &,

I EDEB ZATEDO R E LT,



3. WD L
(1) IKDC D%
C57BL/6 ~ 7 A X U in vitro AL
5 CD3 [GPEAINE & CD19 Ba kAL % b 2=
L72#. Bt CDllc $ifke—XIZ kY
CD1lc BEtEffaD Ry T 4 7L 7 v 3
Y ERAToT, D%, B220 5 CDA49 15
PE#IE A FACS calibur 2 W C Y —7 ¢
Y7 LT, 295 L THRLILZ IKDC DO
fu%g & bR A2 E L7z, £ LT, IKDC D
i~ — 1 — % FACS calibur THlliE L7,
F 7o IR I Z EHE | IFN-a <2 IL-12, 1L-4,
TNF-a & W o7z A A < LPS, CpG
mEZRRML, 5515 IKDC DR
phenotype 72 EIZOWTHIER L, kb AR
\Z IKDC 25584 2 HiE&a e LTz,

(2) IKDC |Z X 2 S Ml fa e 1 o B 5
RO
F L7 IKDC ZHW T, in vivo T

U AET NV TOHIEE R OB 217 -
7o 9. H 50U d 1x10° H D s #
fa B AR DBEREIC L O H B0 U DR T iE
iR & Rk L7~ w7 22t L
T.1) HBSS (z> ha— /L), £7213,
1x10° fE > 2) ‘B BiRHsh AR (mDC %) |
3) IKDC (IKDC ) % EHLE FITH
H UG L7otk1C, BpAERR R T IS % &t
U C RS A 00 SR A Hels S L 72,
IKDC |2 CTHufE Lz~ 7 R O Wl % fi H
L. in vitro THERIRMAD & B/ TR
T5Z LIT kY | JEE R AR RS T
AR DR 2 A T,

4. WFFERCR
(1) IKDC OFEE
1) ~ v AL & D IKDC O E
<~ 7 ZD IS IKDC Oz

7-. C57BL/6 ~ ™7 & X V) AR & 45 L .

CD4 [, CD8a kA, B #Hi,
GFHER, RIMER & BRI L0 v HEL T
NK a5y B & 50 L 7= 1% . CD1lc [fk
Mz ~A4 27— XTHEEL =,
7.4x10° 70 5 1.1x10° fE o JEHI R > B 5y e
L7 NKL1 BB PERRRAIRIZ, 2.2x20% 22 &
2.3x10* fH & 2372 0 ¥ TH D | F DK,
AR D REMEZ JET 2 DIZIXREETH -
776

2) EEIEEMEIRING & 2~ o A i
fa735 0 IKDC D
Wz, in vitro <© IKDC e 47 i 2 550

SHLHHRAALE LT, ZRETICHESN
TWAHTE A DRPZIEEMEZRML T~
T A JRARRE & BE S Lo, AT B U L 7g
THE L7z 2> b — LR & bk U
AR EE 25 212 IKDC ARy i e 250
IL-4 AN C1.2-5.21%, IL-15%N1T 1.8-4.0
. IL-18¥RINC0.8-5.21%. GM-CSF#s/n
T 2.3-25 %, TNF-a JRINT 1.2-45 f%,
FLT-3 U 7> RIRINT 1.4-25 %, CpG ik
NG 2.2-2.6 %, LPSIRINT 1.4-2.8 %1%
NENZELL TV,

3) CD1lc [y oy Bl |2 S TG A
B2 LTZER D IKDC OFfE

~ 7 AD MR H F TR IR A
EOBELTH D, Fx OREEEDE &
in vitro TE;#& L. IKDC #2505
EaAAlz, £79. MACS v A7 AT K
0. ~ U AR5 CD1lc Bt %
STHEL -, ~ U AR IZ CpG-ODN
30ug/mL, FLT-3 U %> K 50 ng/mL, IL-15
50 ng/mL, I1L-18 50 ng/mL % & 1L E LRI
LCH®RT &, MIBINAEL ik L
CpG-ODN 732.81+1.731%, FLT-3V 4> K
1.75+1.32 1%, IL-15 7% 1.53+0.44 fi%, 1L-18
75 1.60+0.49 f & CD11c+NKL.1+#fH i % 1



MmEwgZ N, 7a—H A bA MY —
THEIZE SN,

4) A FEORPEMEYE 2 N L TR GRS
# L7-BE0D IKDC DFfH

% Z T, kiko CD11c BitE#IuIC CpG,
FLT3 U 4> R, IL-15, IL-18 DF X T%
B EERICEN L T g sl Ao, B
FPHAATE 24 efite. £7213 7 BRI
Z[El¥ L, MHC class I, class Il 734k
1%y (CD80, CD86)7% & D FK i~ — T
—%&%7u—H% A AN —THF L7,
1 VED~ v ADA- CD11lc AlfdiX,
ROT 4TV 7 a izl -2x
10° i 4y Bt "I B2 T d> > 7=, CDI11c"NK1.1*
AR, MEAINEE Cld 24 RefE % T 4.9 X
10*, 7 H#%T36 x 103 ThHH7=DITHF L,
A NI A R TIN U TZEE T 24 BRRH
% T6.6x10", 7 H#%T83x10°TH Y,
FENZBWT 134 F20 5 638 5D
CDI11c'NKL.I M A 5538 ¢ & 7=, HLfilig
/7>+-(CD80, CD86)DFEH Rt B S
776

(2) IKDC IZ & % fa i ps O FiEE s 2
DFRET
5 50 9% TR ME ~ w7 2 KI5 e i T B AR Bk

MC38 1x10° {2~ 7 2 DGRz FHERE L .

T DS & FE R S H 7= 40 C57BLI6 ~ 7 A
W2k L T, ARG 7 H#ZICOHBSS, %
721k, Ix10° > @FRHERBRMIE, @
IKDC % & 1V ZHUIESRE DI B P b L
7o EHE-RAEIMALIT C7BLI6 ~ U ADE
BEMMAEIZ GM-CSF 10ng/ml, IL-4 10ng/ml % ¥
MU=, 7 HRERE LMz Huviz,
TR, BPAERR R TS 4 5HH L TR
W R 2 leat Lz, T2 &0 B
ARRBERE 28 H£121E. HBSS £ 5B #E
SR BEIRM B B 5B (mDC) & bl L T

IKDC & G-HECTIIA BEICEHAKRER O R E S
D/INZWNT &R do 7= (Day 28; HBSS
277.50 = 24.30, mDC 251.60 + 24.30, IKDC
149.00 £ 21.32; p=0.005),

350

o
=
=

o
th

200

150
p=0005
100

Mean Tumor Area (mm’)

n
=
T

(=]
T

0 5 10 15 20 25 30 35

Days after Tumor Inoculation

(3) &% ORBTRE

SRIT~ T ARGREET L TRO AL
PUEBNR O, S FHE T 4.
L8 e 2, <0 JER 155 R L ) I B 08 S T4 2 I
THZETHRBELTW L FETHD,
INETY U AP L VR 2 HEE
AT IKDC Doyl S 2k T E 7228, 1
LD~ T 2 6ELID IKDC AT
MR DERBHEOND D, ZELZE
BRREMENLT D201, Ak, S645
FHEEO TRPMLETH D,
INHDOYTRATOMET—Z%H LIT,
t h IKDC [Z2WTEEMIZRE L T <,
IKDC D F i~ ——CW A M A VFEARE,
Tu U oRERRE . I ERE A,
W LB TR 5, 2 LT,
ZTNODOWEZ BT 51 MU A 03K
MERR L, BIR~OISHZER LTS
TETH D,




L ERRRR S

(WFFEAREH 1T TR

t
=(1103

CdERERm 3C) &1 3 1)

ol

Hiroishi, K., Eguchi, J., Ishii, S., Hiraide, A.,
Sakaki, M., Doi, H., Omori, R., Imawari, M.

(1% H) Immune response of cytotoxic T
lymphocytes and possibility of vaccine
development for hepatitis C virus infection.
J Biomed and Biotech 2010: 263810, 2010.
HHAY
Hiroishi, K., Eguchi, J., Baba, T., Shimazaki,
T., Ishii, S., Hiraide, A., Sakaki, M., Doi, H.,

Uozumi, S., Omori, R., Matsumura, T.,
Yanagawa, T., Ito, T., Imawari, M. (1 & H)
Strong CD8+ T-cell responses against
tumor-associated antigens prolong the
recurrence-free  interval  after  tumor
treatment in patients with hepatocellular
carcinoma. J Gastroenterol 45 (4): 451-458,
2010. #HEA Y

Hiraide, A., Hiroishi, K., Ishii, S., Eguchi, J.,
Imawari, M. (2 % H) Dendritic cells

stimulated with CpG oligodeoxynucleotides
and IFN-alpha -expressing tumor cells
effectively reduce outgrowth of established
tumors in vivo. Cancer Sci 99 (8):
1663-1669, 2008. #HifT ¥

(FxseR) GH71F)

LA, s e, BAESAFE. R
B, S BORER, KRB, BiE
R ELER FERE R HFE SR, (2
FH)  MEEEICBIT D IL4 & CpG
OF T K 2 B 20 2R & AR T O

7. 56 52 |l H AR LSRN AR RE, Bl
2010.10.13

TAESLAFE, JEAFIE, LA AR
B, EHE . BORER, JREE SR, (2
FH) A F—mAfFx-4L CpGxH
W T2 EAL R (SR D SR RIE O FRET
%5 95 [l A AVHA LSRR TR AR
2009.5.9

Doi, H., Hiroishi, K., Eguchi, J., Baba, T.,
Ishii, S., Hiraide, A., Sakaki, M., Imawari,
M.(2 #%&H) Efficacy and mechanism of

dendritic cell-based immunotherapy with
CpG and IFN-alpha-expressing tumor cells
for murine colorectal cancer. 2008 American
Association of Cancer Research 99™ Annual
Meeting, San Diego, USA2008.4.14
JEARAIE | g T SROREL
TARSLFE. HEER. (1 FE) BRI
fal A2 —7 =z a, CpG ff L
(2 & D HUIS R R OEBR . 55 94 1]
HARMAL &P FESEs, @
2008.5.10
PR LA iniE, EARsAFE. (LA
—. HEER. 2 FH) AF—T=
72 o BN E & AR & o
Al A A & 2 b ARETREE. 5 93 1
HAWIELHRWFEaks, §H
2007.4.19
Eguchi, J., Hiroishi, K., Hiraide, A., Doi, H.,
Ishii, S., Okada, H., Imawari, M. (2 % H)

IL-4 transfected tumor cell vaccines activate

tumor infiltrating dendritic cells and
promote Type-1 immunity. 5 66 [a] B A<
FRFe 2, Mk 2007.10.4

JEAFNIE, R LA BAESL
F. JHER. (2 FH)  IFN-o B{sE
ARG & B a & ol & /Migiz X
% PO 255 A EH O 49 [\l H



AWl E W FER KR, M7
2007.10.19

(£ Dfth)
S IO SN

6. BFICHERK

(1) BFFER A

&4 FIiE (HIROISHI KAZUMASA)
gt - 80296996

@) Wt7esrEE 2L

(3) HHENTTES 7oL



