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Dendritic Cell Based Cancer Immunotherapy: in vivo Study
with Mouse Renal Cell Carcinoma Model
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University School of Medicine, Seonl, Korea

ABSTRACT

Background: As a potent antigen presenting cell and a powerful inducer of antigen
specific immunity, dendritic cells (DCs) are being considered as a promising anti-tumor
therapeutic module. The expected therapeutic effect of DCs in renal cell carcinoma was
tested in the mouse model. Established late-stage tumor therapeutic (E-T) and minimal
residual disease (MRD) model was considered in the 7z wivo experiments. Methods:
Syngeneic renal cell carcinoma cells (RENCA) were inoculated either subcutaneously
(E-T) or intravenously (MRD) into the Balb/c mouse. Tumor cell lysate pulsed-DCs
were injected twice in two weeks. Intraperitoneal DC injection was started 3 week (E-T
model) or one day (MRD model) after tumor cell inoculation. Two weeks after the final
DC injection, the tumor growth and the systemic immunity were observed . Therapeutic
DCs were cultured from the bone marrow myeloid lineage cells with GM-CSF and IL-4
for 7 days and pulsed with RENCA cell lysate for 18 hrs. Results: Compared to the
saline treated group, tumor growth (E-T model) or formation (MRD model) was
suppressed in pulsed-DC treated group. RENCA specific lymphocyte proliferation was
observed in the RENCA tumor-beating mice treated with pulsed-DCs. Primary cytotoxic
T cell activity against RENCA cells was increased in pulsed-DC treated group.
Conclusion: The data suggest the possible anti-tumor effect of cultured DCs in
established or minimal residual disease/metastasis state of renal cell carcinoma. Systemic
tumor specific immunity including cytotoxic T cell activity was modulated also in

pulsed-DC treated group. (Immune Network 2004;4(1):44-52)
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naive T cell®] 7323} activator2 L7 = 1 TH2-6). ‘Nature’s
adjuvant’2t= WAS Ao FAGAE7E FE3 WY
s 849 FA 988 & F Jdv AL APC
(Antigen-Presenting Cell)Z4 A3 % Ho| MHC mole-
cules (/)% ©}2} co-stimulatory molecules (CD80, CD86)
9} adhesion molecule (¢, ICAM-DES 15 =2 W33}
3 93, Yake o3 7}A cytokine (IFN-alpha, IL-12,
IL-18 3)& &HlIehy] Wil Aoz defA Utk 4
d AE ot &g Eo] A3 T AlE(cytotoxic T
lymphocyte/CTL)<] A4, CD4" helper T cell (Thi type)<]
T2 2 EAs 59 A7 A ERHI o, in
vivo &S iOH A A lHi FUH A4 AEX CTL
8Ha) A a1 Aeh(7-13). A A E
6‘H *ﬂ;(NK cel) &4 o dig 57
E‘r(14) kA DC % 2] 53}l
AN WGAA G FF 5
29| 7leE IJEAINAY e 5“45}"]7]5

B3le A9 AE ABAZA AFRT S 9

2 st=

JHU&

’9%% Aozt Har U 257t E7bed 302
Folth(13).

L iﬁ% AR dd o T2 BaA 19993

Al AAqto] gk Ao A 10MAR &5 o

= YERHIL ATk(16). SrIEAE Hold At

o WA o] F&}ked, cytokine (IL-2, IFN-a)ol] WH3-&

By HA AR HEES A @2 FoE Riuyn

ATH15~27%) (17). AFE] Iak A 53Y T 3 /A=
IL-2, IFN-a ¢ WY WEZ A7} A5 A5k "—1
g &%, 89 Fol F¥HY dA Z3tr} IFN-a ©&
EAE o] &3 A3 I AL 13%9] HHeEY "ébﬂ
AEE 43% Z71S Raskal 9JUh(18). E3F Rosenberg
5 < lymphokine-activated killer cells (LAK)3} IL-2 3t
A g8 HE59LS u HdolA Alete] oA Haj
u] 108 o]}\]-/] /%]‘_EE_FE }i_)_o}cjl:]-(19)

RENCA< Balb/c miceo|A] A H A1A<(renal cell
adenocarcinoma) . 2, A}l A1AFS T fAVSE A4S )
A1 e Aer dHA e, A% S W=
Ao 2HY gxd f, 7 W FoE 2 dolHe
obd Felth. RENCAZE Akl e F oA He 7]
o] dAgo] B EATH(16,20). =, lymphokine activa-
ted killer cell (LAK cell) 4, A A ENK cell) &
/3, cytotoxic T cell B4 2 A A3 HHA §E3(Delayed-
Type Hypersensitivity, DTH)S] &4 5o] &4 gt} AF
o] RCCAT 279} 7 RENCAE ©| &3 55 43
g#e,‘: ]:E: o]ﬁ_zs]. A]x]—o]— EE wds @501 Ty

A AEZE o)L WA AE XEHe S84 A7y 7}
’—M'E' Xﬂ/\] O]'J—l /\q.
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2o FYAMAY A= FHS FF 5ol
o] Rl A &2 ejoltt 71 Hol AFE A%
oF LS G250 9 AR 75% o] A& AE}
G250 9S WAt X2y e o E AT
I JTh2D). a2y HE FEE G250 F-1A1e] A5 &
G250 A ¥ES FEEIIL A &2 AoE dEiA

A

il ]‘_4'(22) o] g AT AF}Eo] A ¢
A AFE Y3 T4 o] YO Z tumor lysateS 7}
% “Lo] "*Euo = A7 Ha 3

A= RENCA cell2 A ol ‘:']'7] Aot g 2
t.j_lﬂr Aol AF ZdS vHE9] tumor lysateZ {4
o 3¢ a7 ¢ FY 5ol |

-

0 ARE FARHE 2
B8 S SAGAT, ARG SAPALE 2AY
Fol A Aol BEoiZ % Aol AAHAY, o F

Foll 7
% 4Ao] %‘Xﬂ £ AL BRAAG. oE ol
RENCA E-0] Ah3jjx ]:TE 4 (CTL activity)¥ I3
s o) AREL Azt
Elaq;q A o]/\% /\]xl-tﬂ-o]] s 4
o)

Hel AlE X] ol = A

2 C57BL/6 mice (5~65 %)
]- Bio-Link (¥ EZ S4)olA YL Mice=
£ WYto] §li=(specific pathogen-free, SPF) &2
g IestdTa ddss d74EdA  ILAR
(Institute of Laboratory Animal Resources) guideline®l| ™
2t AR EHSAT AF 71t T ARG B AREA A
AZAL, 12X 7 8 & 23S FASAY BE FES
ARE AFsH] A dFY T AS V1S AR
Al €k, RPMI-1640 medium, fetal bovine serum 2 peni-
cillin-streptomycin< ¥|= GIBCO laboratories (Grand Is-
land, NY)olA FAetAdth ofgfo] ASFEL H=
SIGMA Chemical Co. (St. Louis, MO)°lIl A F4&t Atk
lipopolysaccharide (LPS, from E.Coli 055:B5), conca-
navalin A (ConA), mitomycin-C. [methyl-SH]thymidine (6.7
Ci/ mmol) and [SICr]—sodium chromate (400~ 1200 Ci/g)<
u]== NEN (Wilmington, DE) A|&<3 AF&3l1T} Flow
cytometric phenotypingS $]3}] BD-PharMingen (San
Diego, CA, USA)AA T3 2 dAES TY3IA
t}.: fluorescein isothiocyanate (FITC)- or phycoerythrin
(PE)-labeled monoclonal Abs for MHC class I (H-2K%),
MHC class 11 (IAd), CD3, CDll1c, CD80 and CDS86. IgG,
Mac3. Dendritic cell marker®! NLDC145 ]+ Serotec
(Oxford, England)?l| Al T4 3}ATh Lympholyte®-M%

m 2 ol
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CEDARLANE® (Ontario, Canada)ol A T3} t}.

M EZ. Balb/coll Al B A1 A AlEF(renal cell
adenocarcinoma line)$! RENCA<= "]= €A} tfst M.D.
Anderson ¢F AIE} 2] Dr. L J. Fidleroll Al A A&k} A
EF9] vj L RPMI-1640 medium (10% heat inactivated
FBS, 2 mM glutamine, 100 U/ml penicillin, Z2] 3. 100y
g/ml streptomycins 3 7}3+ complete medium) 2.2 4]
HA AFH 27 A ZAA myeloidAl AEZE 2517
8t A1-&3k A= hybridoma cell linesol] A A ATH
(GK1.5 for anti-L3T4, 3.168 for anti-Lyt-2, RA3 for anti-
B220, J11d for anti-B cells/neutrophills). Z} 4| ¥F= &=
AT A5 A A AFHRAAY e
u)Z A EF 23 (ATCC, Rockville, MDY A 4314
o}

BA 5 AT B 4% 92 F Qe UHBe 74

719] &7 RPMI-16400.2 A o] Z45 E23 & nj<d
o Fo A screen meshE 53 T MEZ HEUTE F

& Tris-buffered 0.15 M ammonium chloride solution
(pH 72)2.2 Ao &3A711L Holde 73 AExs
hemocytometerol| 4| Al F3t Atk M2 BEELS Trypan
Blue exclusion (routinely >90%)2.2 22138} %t}
44 $A4 A E(myeloid-DC) 2] Ex vivo H] %, 47
o] & WA ZERE A &St 274 FAG AEY
w2 B AP oM HEFAZ Inaba et al.(23) O
Akt Bele T GAEE L3T4, Lyt-2, B220 2
B Al A9} BA|Z panningdt] F4 Al E(myeloid-
lineage cells)?+ ¥2]3}1 1x10%mle] A Zo] GM-CSF
9} IL-4 (1x10° units/ml)Z P31 6L 7t v &gl v %
64 A RENCA cell lysate 50pg/ml-e 23l 18A17F T HJ
5ttt Tumor cell lysates= RENCA cellS liquid
nitrogen (-180°C)¥} incubator (37°C) A  freezing-
thawing?} 42 A% % 1,500 rppmol A 1587F 94 &g
dto] 2ol A5 @l d FFE Bradford O
gelste] Rt FAY AxY AeS FE8H7]
213l tumor cell lysate<} &7 v %k ¥ LPS (100 ng/ml)ES
gol 18217 o vtk vk 8L A A AEE
5o} 3Ed Y (Table I) B allogeneic splenocyteS respon-
derZ 3} mixed lymphocyte response (MLR) assayZ 7]
o AT A5E&0E FASHY] AE FAE Al
A% tumor cell lysate$} 374 vl st & 8 ato] FALS
e Agedl FAAIZ F(5x10°7200u/mouse) 2413
ool AF HEFoE FA3AT

TE AL o] H A5E FAG AE FY. 0GR
RENCA cellsS& AFo] da(271¢ Mg =29 1x10°
cells/mouse) B2 A H(H Ao] vlA 74 Zd: 5x
10° cellsfmouse) & ©] 48t th. X 8§ FA¢ M T T
o E(5%10° DCs/mouse), L7+ X8 RddrMEs &

Table 1. List of surface marker antibodies for DC characteri-
zation

Antibodies  Fluorescence Specificity

IeG FITC B cells

CD3 FITC Primed or unprimed T cells

Mac3 PE Activated macrophages,
some dendritic cells

CDl11c FITC Dendritic cells, CD4CD8"
intraepithelial lymphocytes

NLDC145 FITC Dendritic, interdigitating cells

CD80 FITC B7-1 co-stimulatory molecule

CD86 FITC B7-2 co-stimulatory molecule

H2k PE MHC class T molecule

1A PE MHC class 1T molecule

A o] 2 3FARH 28l vA] e 2o
TEAE FY 24 A FHE AFSHAT Y5
02 23] AE5§ FAG AHAEE B HE F4Y
7L salineg T3, 9t A= F
237 F7)1H 02 caliperE o] £-35te] =43}
A7](tumor volume) 578 Ray 5 (24)°] &
ARG wA ZRS RdoA T
A5 27 F AFE SUAA Gt TG0l
# 9} A& EE]8}, Bouin Solution®Z 317
T& AHY FE Ao st 7 =Y
WY V)5 WHehe v Alzox 43T

dE A (Flow cytometric analysis). 52|34
F e AT 299 A4E 7] EEE Yoon &
2l(25) WS wtth v GAAEE1*10° cells/100
W 3 =42 3224 H oY FAES T3 PBS
(0.1% sodium azide®} 1% FBS7} £3+¥ PBS-CS)oll -+
A7 Z 4°Col| A 4087 vl kst total T cellS $3F
hamster anti-mouse CD3&-FITC, Z+ZF CD4% CD8 T cell
subset2 9|3 rat anti-mouse L3T4-PE, rat anti-mouse
Ly-2-PE, &4 oiAAME QS 93 rat anti-mouse
Mac3-PE. Negative control was set using rat IgG:,-PE
(PharMingen, San Diego, CA) and hamster IgG-FITC
(Jackson ImmunoResearch Laboratories, Inc., West Grove,
PA). A A2 g1e 2& WO Z Table 9] &
AlE A& AMESHATE vl ko] 1 $ A EXE AlH st
a7, 500p2] PBS-CS®l #9] Flow cytometer (FACSV-
antage, Becton-Dickson, Mountain View, CA)Z 413} %]
o A AE GA 1AIZE ool AlelEkd T
I Fx7 4 vb-3. v 274 M2 e
18h7] st} e T TG Bl HY 7w

£ gRls7] fske v S ALY F4S gRlske
Aot M AE 75 &S 9% MLR assay=
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96 well flat-bottomed microtiter plated] ¥ T (R,
responder: 2x10° cells/well) ¢} mitomycin-CE A2 ® &
A2 A ¥ (S, stimulator)E R : S ratio 1 : 1~1: 109 H]
&2 96A17F o] w3t & responder cell?] 52 A=
2 243499 =, AEXE 37°C, humidified, 5%-CO,
conditioned airZ719] incubatoroll A v s}, M ¥ 43+
18417+ Aol 1uCi¢l [H]-thymidines ¥-& 3 96| 7F Wl
& Al A A glass fiber filterZ AXE $838}7] 9]3}
PhD® cell harvester (Cambridge Technology, Inc., Camb-
ridge, MA, USA)E o] &3t A2} 484 filterS
scintillation cocktailell o}, WAleY AEE liquid
scintillation counter (Beckman LS 6500, Fullerton CA=
SRS Aw F 2% 5ol B 2748 S
deiMe wFd doF2x10’ cells/lOOul/well)Oﬂ tumor
cell lysate 20ug/mlS- ¥ 3 MLR assayol A9} 22 W4
°oF B ME FAE S8k

23 HAAE 7% SF. FAGHNE A5 § F =4
ZoF Eo] A3 Al E(cytotoxic T cell, CTL) &4-& Yoon
525)0] 7] HEZ HHS A3 T} Effector cell (E)
v 7} CTLERS 9] % 5o ﬁl‘} Sl RENCA
AE e vEo] HluTo g2 gy AlES CT26S

ol AEZ AT} Na''CrOsE label® ﬁ;ﬂ /H]i(l
x10* cells/100u) <} 100u9] effector MEE o8 F%E
2 419 96 well round bottom microtite plateol| A 4A] 7+
HHEAIZ 5 1,500 pmell A 1023 94 Eelste] A5
Ag FHotth AP E target AlXEAA o] Y2 FT A
%9 WAsS Wallac 1470 Wizard™ gamma counter
(Finland)E =733t} Label® 33 A|EEHEY A
Z ol 3'cr WS -2 (spontaneous release, SR)$} total
release (TR)= ¥l == 1 N HCIZ A3t & 717+
BA5GT AT 2a) 5E bl 42 ol & el ek
At

experimental cpm - SR cpm
% Cytotoxicity = %100
TR cpm - SR cpm

EA Ag. Invivo 23L& 28 4~7pg] o2 3

A kgt A o/l A2 analyses of var-

iance (ANOVA) using the Fisher protected least significant

difference testE ©]-&-3} T} P valueZ} 0.05 o]3tY wf &
AF fodgel At Ao AYHAL

4 ni

A8 FAG AEY ME 2 2PolA AHEHE 7
BAEE AFHY A fFAld 2548 FAGAE
(myeloid-DC)Z 3k Aotk & &7 B 854 T
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Figure 1. In vitro induction of allogeneic-lymphocyte proliferation
by ex o cultured myeloid-DCs from the bone matrow of Balb/c
mice. As a responder, splenocytes (2X10° cells/well) from
C57BL/6 mice were co-cultured with mitomycin-C treated DCs
(stlrnulator) from Balb/ <, mice. The concentrations of DCs were
2x10°, 1x10° and 4x10* for the ratio of responder: stimulator
1:1, 2 1 and 5 - 1 respectively. The proliferative response was
proportional to the DC concentrations. The response of
splenocyte proliferation stimulated with LPS-modulated DCs was
stronger than the proliferation with DCs. Data represent the
meantSE of 3 different experiments.

71%< C57BL/6 A8
Hel v AZA Ee TF %E—?% esponderi Ely
A
e}

]iﬂ gl AU 7sE Y T
A4S Ad MHC class I+++; class II++; CD80 &
86++; CDllct+ A|¥EYS 3254t 3 mous?
interdigitating D2] markerZ €¥ % NLDC149] W=
313} T} Tumor cell lysate pulsing®l] 23] CD11c9] ¥+
#o] 713k thFig. 2).
3te] AAE 27 AgL g, AFE AEF &
3] <4 (RENCA cell lysate) > Z pulsing3t X & & FA 4
Aol A8 E74(271¢ X E 2d). RENCA cellZ 7
Sholl A Eo] A UL XEFE tumor cell
lysate-pulsed =217 A9 a5 #AASATE X%
A X871 AlAE = A -2, 588 X571 18 5 A
%}-9_15 /lg/%]‘ﬂ_ %%}:Oi O]—E,—H INZTLH /\].U]—o].}; }\]-§]—
ojEZ, Abge] W] ¢hs diRlste RdE A5
Fgo] HAE ) 3F FRE 5x10°9 FAGHEE I
ol g WA 23] TSt & saline¥t £ g 1ol HlS|
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NLDC145-| i
CD80
CD11c
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cD3 ; gl?lsed-DC
19G
0 20 40 60 80 100

% of cells expressing surface marker

Figure 2. Flow cytometric phenotyping of cultured-DC. DCs
were cultured from the bone marrow of Balb/c mice with
GM-CSF and I1.-4 for 7 days and pulsed with RENCA cell lysate.
Cells were stained with fluorescent labeled surface marker
antibodies (Table I) and analyzed with FACSVantageTM (Becton-
chkson Mountain View, CA, USA). Expression of MHC class
I (H2k- ) was over 95%. Other antigen presentation related
markers like MHC class 11 (IA- ) co-stimulatory molecules Br
(CD80) and B7, (CD86), as well as CD11c were also expressed
in high level. Data supported that the cultured cells were DCs.

2000
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2
£
5 1000 -
o
>
1
o
£
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0- T
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Days after tumor cell inoculation (DC injection)

Figure 3. Growth retardation of sub-cutis inoculated tumors in
established therapeutic model. Mean tumor volume*SE of 7
mice were observed. Three weeks after the RENCA cell s.c.
inoculation, two injections of 2~3%10° DCs were resulted in the
statistically significant (asterisk: P<0.05) regression of tumor
growth. Data represent the one out of three different exper-
iments with similar trend.

B35 A thFig. 3). 18

=
wozE 373 49T S| 44

120x10% §
N Naive
[ Ssaline *
I Pulsed-DC
90x103
=
o 60x10° 4
[a]
30x103
0 i |1
Media ConA

Stimulators

Figure 4. DC induced systemic immune modulation in estab-
lished therapeutic model: induction of splenic T cell prolife-
rations. Splenocytes from the tumor bearers treated with DCs
were stimulated with T cell mitogen, ConA. T cell proliferations
were significantly (asterisk means P<0.05) increased in DC
treated group (750% increase of saline group). Data represent the
meanESE of 7 mice for each group, which is the result of one
out of three different experiments with similar trend.

SAH A 1’/} EY FAZAE FAR AT FHoE

)

dee S #F Jked 542 gtk

z7e Xli 2PN FAFAE A8 F WY /|5
BE oY AT Fol 27 F AR Aol
2 Hd A A AN WY 7)59] WHElE S48
t}. Tumor cell lysate pulsed-TA|FAEZ Q3] F=2
Ao d3HE Y 5o YETY W BA3Y
o FARAEL N8 Fo v T AE F450] dA

3] S7FsF A th(Fig. 4). =, T Al mitogen?] ConAod] 1t
S ME FA ] A /H]E A5 2FAA saline¥t F
oAk ol Hls) 7589 FS7E B, A F el
Ha) 12019 F7H7F frEEe AS dFsAh £33
RENCA tumor cell §-©°] CTLS] 49| Z717F =224 A
¥ N7 TNA & H Ah(Fig. 5). In vitro CTL % ¢l
of, Il A &eld 27| vt Ax &3S SN
%, FASGHME N5 T3 CTL 4 717t
wHEEH A

A Y2 349 AFE AEF 2 mX e X8
& FAGAEY AFGE A ZFY ZE). RENCA cell
S AW WE 5% T 24X7F o]Yel] A5& FAGA
5 54 HE FAl, 459 F 7 1A A5E A
].Saq. Z?ﬂoﬂ 76745]01 }HX]— ]_ 7‘01:9_ 0}01/]_ 8:]
L AWl T 27 A A RS R A
do] Ho] AR FAG AEY XE AHE B
J TH(Fig. 6, Table II). RENCA cell lysate= pulse$+ |
FARAE AgToA HAFEF] AT Aol
AH e A= QA o] 3=

{0

O
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15 -
N Naive
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12 4 I Pulsed-DC
9 4
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3 | J
0 T

CT26 (100:1) RENCA (100:1)

Target tumor (effector: target ratio)

Figure 5. Cytotoxic T cell activity specific for RENCA cells in the established therapeutic model. Splenocytes from the DC treated
mice (effector cells) were co-cultured for 4 hr w1th *'Cr-labeled target tumor cells, RENCA or CT26 in different effector: target tumor
ratio. The number of target tumor cells was 1X10 / well. The primary CTL response was obtained without z witro induction procedure.
RENCA specific cytotoxic splenocyte activity was induced in RENCA cell lysate pulsed-DC treated group. Cytotoxicity against CT26
was negligible. Data represent the mean®SE of 7 mice for each group which is the result of one out of three different experiments

with similar trend. A) RENCA specific cytotoxicity in different effector :

target (E - T) ratio. B) Response observed against specific

tumor target RENCA and non-specific tumor target CT26 at the E : T ratio 100 : 1

Saline injected group

Pulsed-DC treated group

Figure 6. Pulmonary tumor nodules in minimal residual disease
(MRD) model. Picture represents the pulmonary tumor formation
in RENCA MRD model treated with DCs. After the elimination,
lung and heart were fixed and stained with Bouin's solution to
clarify the nodules. Tumor burden was quantified by counting the
tumor nodules. Overall data were represented in Table II.

AEZ7F g B A9 QAR & 502 T%S A
Azt & ol = A ZFFRES s Adl A8
F Jd=e 7Feds AXEAH

WA 25 Aol BN FARAE A F W
1% $8: o SR o2 3 B2
dofzl v AEo A AAY WY 759 HItE SA
34tk Z,: ] 2FAIEZ X8 Fol] RENCA cell lysateo]] HH&-
S 9 Sol ¥ 47 340 IAR ol
A58 FAGAE oS TG Fo] A Ax &3}
£ 15} thFig. 7). =, tumor cell lysate pulsed —r/'(]’z}

Table II. Pulmonary tumor burden in minimal residual disease
(MRD) model.

Treatment

Tumor Burden

Saline Pulsed-DC

N 4/10 (40%) 1/14 (%)
++ 4/10 (40%) 1/14 (7%)
+ 1/10 (10%) 4/14 (29%)

9/10 (90%) 6/14 (43%)

- 1/10 (10%) 8/14 (57%)

After 24 hr of intravenous inoculation of RENCA cells Balb/c
mice were treated with DCs for twice by one-week interval.
Therapeutic DCs were myeloid-DC pulsed with RENCA cell
lysate. Experiments were repeated three times. In each experi-
ment 4~5 mice were enrolled in each group. Before the end of
the experiments, two mice were dead in saline group and one
mouse was dead in DC treated group. The quantification of
tumor burden was standardized by counting the tumor nodules
found in the lung. +++: Number of pulmonary tumor nodule
>30, ++: = 10~30, +: < 10, - : No tumor nodules
observed by eyes.

AZ XNE 22X saline? T3 tjzol H3)
lysated] WHE-3F FIEF S FO] 36HH S 7kt
RENCA cell 0] CTLS] B4 Z7}e SAAAEL X

g T H 27] wj Y Al A 2""&5] At} (Fig. 8).
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Figure 8. Cytotoxic T cell actlvlty specific for RENCA cells in the MRD model. Splenocytes from DC treated mice (effector cells)
were co-cultured for 4 hr with - Cr labeled target tumor cells, RENCA or CT26 in different effector: target tumor ratios. The number
of target tumor cells was 1x10 ! /well. RENCA spcc1ﬁc cytotoxic splenocyte activity was induced in RENCA cell lysate pulsed-DC
treated group. Data represent the meantSE of 4~5 mice for each group which is the result of one out of three different experiments
with similar trend. A) RENCA specific cytotoxicity in different effector: target (E - T) ratios. B) Response observed against specific
tumor target RENCA and non-specific tumor target CT26 at the E : T ratio 100 : 1
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Figure 7. DC induced systemic immune modulation in MRD
model: induction of RENCA-specific splenic lymphocyte
proliferations. Splenocytes from the tumor bearers treated with
DCs were stimulated with T cell mitogen, ConA or RENCA cell
lysate (20 ug/ml). RENCA specific lymphocyte proliferations
were significantly (asterisk, P<0.05) increased in DC treated
group (360% increase of saline group). Data represent the mean
+SE of 4~5 mice for each group which is the result of one
out of three different experiments with similar trend.
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