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Antitumor Effect of Dendritic Cell Pulsed 100% (10/10) and 1014.5+667.8 mm” 1n media treated

: : : group, 90% (9/10) and 855.5+270.6 mm’ in mice treated
with Tumor Cell Lysate Against Hepatic T %~ ' /T 96 100% (10/10) and 9944255 o’
Metastases in Murine Model in the animals treated with DC alone.

Conclusions: DCs pulsed with CT—26 lysates could suc—
Kwang Wook Suh, M D.! , Seung Hyun Kang MD.", Ae cessfully induce antitumor immunity in the BLAB/c against
Young Kim, Ph.D.” Hyung 1l Kim, M.D.” syngeneic CT—26 carcinoma cells. Pulsing method was so
simple that neither genetic engineerings nor cellular fusion
were not necessary. Even though the present study did not
conduct survival experiments, it was thought that clinical
application of DC—based immunotherapy could be expe—
dited by pulsing of tumor lysate into the DCs. J Korean
Soc Coloproctol 2003;19:129—136

Departments of ‘Surgery, 2Microbiology and Immunology, Ajou
University School of Medicine, Suwon, Korea

Purpose: Activated bone marrow—derived dendritic cells
(DCs) express high level of MHC class I and II molecules
as well as intercellular adhesion molecule and B7, required
for T cell activation. This study was designed to examine
whether DCs pulsed with tumor lysates were capable of Key Words: Dendritic cell, Tumor cell lysates, Metastatic
inducing tumor specific CTLs. hepatic cancer

Methods: To generate mature DCs, bone marrow cells of
female BALB/c mice were cultured in the presence of
GM—CSF and ILL.—4. Mature DCs were idenfied by surface
expression of MHC class II molecules and costimulatory
molecules. By FACS analysis, it was found that most DCs
highly expressed B7—1, B—7—2 and CD40 as well as MHC

TAM I QtEl Al Mo A Zhet
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class 1I molecules. BAIB/c were immunized subcutaneously. M =

Cytolytic activity was determined by chromium release

assay using splenocytes harvested from immunized mice 7 “ao o] A oFo] gl A
days after the immunization, Cytolytic activity was mea— N 1896'd 7521 2|72 4 Dr. Coley7t o] Al &
sured against CT—26 and RAG tumor cells. In vivo pro— T AV HIr)5E AT A st 2 EolA

tection experiment was performed. Mice were immunized
Subcutaneously wity DCs pulsed with CT—26 lysates (1< N o o o1
10° per mouse) and were challenged intrahepatically with Aol gtoll et WX 59 HAE & 5 Qi o] &

wild type CT—26 (5x10" per mouse) two weeks following 2 B2 QEso] ukA] gl]lo], Fok M od gt Holol
immunization. Three weeks after the challenge, animals A Sehe mAS Holid) 1 /i o Rz o o7

Corynebacterium parvum®] FZ &8 3FA}ol|A] Foidt

were euthanized for identification of hepatic tumors.
Results: Lysis of CT—26 cells were significantly greater with AE9] AHEQl o] 7}A] kil A So] £oF Eo] 3¢
the splenocytes from the immunized mice. Incidence and o o130 3L 2= ol A2 = &

mean volume of hepatic cancer in, the immunized group ezAe gEe T 5 dvke A EAE, Y
were 50% (5/10) and 78422 mm®. These results were Aol &z)gte} sl ElE, AEA oA ZAA| Fo]

significantly different from those from control groups: A, 9~12 mer ‘/] oligopeptide®] FeN = A 13 F =2
23tk &= (major histocompatibility complex I, MHC
AJAZL: A @5, AN FAA TEFT 9H1E A5 D} 7Elo] zJ]A]EJX] kol AEA WA} olABR]

obzuieti <lshujet o) zheh Al (S B 442.721)

3l X }J 3 a3 olA] EA A} of] A oko]
Tel: 031-219-5208, Fax: 031-219-5755 ARt A4 15 N el 1 < ]

E-mail: kwsuh@ajou.ac.kr SolA 2 EE‘ 2 MAR o]A o] Thedt FAF
Eoais U dElEd ad ASdFA ATARA Bl 2UE VAW I Felglek
K - O Z7} Eo] TAYUYESS 7 Qo= ApAlo] &
£ A7 eAE HIHAE S| A35x FAI3HE 3] ol A Al ]—;: OHL == UE 1 MEL Hol =
Cedggle, AH 3 1 A B4 YA Z ZHslo] oA
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2o Wil o] 7| A o] hAlE FAET| Bk &
T2 H A A ] °]”°i o] wUHAA =
Muul 52} Rosenberg 5° 12| 3L Fearon 5 2] 7%
3} Qroll w3k WA F fdle] T A E (cytotoxic T
cell, CTL)E.th= T ZA|ZE(helper T cell, Th) 4] 3} o
Aol A R AES 1re] 43 Agel ek £}
Seke Aol FAAA Hgdeh olF wpges
Dranoff 5% o1#] &7 cytokine FHAES A Z
o] FA T sto] WS A oF MAS] 7lE Hlw
S, o F AYAE AQALAL AFAR
(granulocyte macrophage-colony stimulating factor, GM-
CSF)E"‘ ﬁg!XEIE_CQ g} OLHHA]O] 7]-;(1— ‘y_‘: 51 oo ), :é—_jl}-
= vehds itk GM-CSFE AAel < Al
AN ER] FHAEE E3HA71E HEA Q] cytokine >
24 Ak FF wAle] AMbolA SAAES o &3
wale] o] AAEA Qe
T AlEs AZAQ LA AEEA F 7HA
Ayl 55 A% Qe B ohizh BT
480z BANE Thol o AATE F
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e felEe 3 E S g4 S Aol
gy dzA g Fafsle] ubEold A4S A
Zo] wllF Al H7pslz|nt sl ® FAAEE Zest
BE ZFY & GAEAS o] AAE F s
Aolgl= Aolth o] 7MA& FHsty] flste] AAE=
BALB/c v§-2=9} 07| 4] 7|98 tiAt AlEF CT-265

7]
olgsto] AAH o7 Foixl $4AE A7} FF )
Alo] Ao]A 71ele] dAS
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1) 092
BE 4GS 98l 6 A 1073 97 BALBL v
2% AN VYEE D74, 34, O
%1%),

B Aol HolA 7kt mels $3l CT-26 Al X5

o] &3}l o o] BALB/c ul-$-2ollA Fald A
A A AlEFolv}h 22 BALB/c nh-¢-2=2] #
Foll 4] f-2lEl CMT-93 A EZFE thz79] AgS 9
o) AgEgon ¢ NEFEL B AT AEFL
gPol| Al FJk3i). SHAIEEL DMEMe| 35 10% 2]
S-eflo} EA ull Kol 100 U/mle] AYA=l, 100ug/ml2]
2EEuto]4l 8l 2 mMe] L-2FEb & A7fstod
5% o|Absheka wiekrloll Al 37°C el A vk
shaiet.

3) HiXI2H ALO| £}

o L m1ru

v

FAAE kS 93l RPMI 1640 (Gibco BRL,
Grand Island, NY, USA) #ljZ]of] 56°Coll4] 30%-7F v]5-3F
A7) $ello} EA 10%, 100 IU/ml penicillin, 100kg/ml
streptomycin, 2 mM L-glutamine, 10 mM HEPES (Gibco
BRL, Grand Island, NY, USA) 2] 3 50uM 2-mercap-
H7vsto] Agstdct A=Y vh9-2= GM-
CSF+= Peprotech (London, UK)$} PharMingen (San Diego,
CA, USA)ollA #3932, IL-4= Endogen (Woburn,
MA, USA)ol| A F43} 2™ 20 ng/ml - 100 ng/ml
2 wlFul | o] 2 7bste] AHEseich slo] Bl eu} A
FuljokS $]84 DMEM (Gibco BRL, Grand Island,
NY, USA) 32 RPMI 1640 iAol 10% 22 20%2]
SHlot S Hrlsle] A-gslct

toethanol=-



>

oE ¥ QA 23 Ao
I~(phosphate buffered saline; ©]s} PBSZ <FghE 23]
A el RPMI 1640 W27} SoiQE wlb A 2 &
Zict. w9 o & ATkE F RPMI 1640 WA E 2 ml
A FAZI(HE = 23 gauge, 73+ 30 gauge)E AH-&-3l
T5 AFeR FEues dolFe S F
HHESEATh. FElu2 EE 15 ml Al Hel] Yol
FHAZ 3 4°Col] 557 AT, A

A7AZ|7} ZhekodAl HH ARt 24225 A] 50 ml
Ao F71 F 400xgol| A 1087 A Ee]s}ho]
FAZE Ak dojF AZo HET L3l A%
el (Tris-buffered ammonium chloride; 30 ml of 0.16 M
NH4CI, 10 ml of 0.17 M Tris, pH 7.2)= 3 ml X 7}s)o]
2 e F a°coll A 387 Helstel HETE L)
7421 Hank’s balanced salt solution(¢]s} HBSSE <F
he 2 83 AFst & AlZ54E Agsgich f=
o} L-Ab+A| o] thal] BA| wi A E&eHS 3yt
% e ZFAIEE rmGMCSFRF rmIL-4 (242 20 ng/ml)
71 7P 93 ekl Aol B-5AIT ¥ 22 BAeT
A 25 A 2 kel FHA 9 WA 10974A] i ekst
Atk wek 29 HE] GM-CSFol| HH-gal= A EEo]
A E7] (aggregate) & FAsH7] Al#tste] ol5 T A
£ wherell mAuo] SR AR AN 2
Feheleh. o] ¥-% ATEE

il

3

SESIR

Lo
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|
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A& Zotre <t Al
A5 I o] 7)ol thA] GM-CSFe} IL-45 2 7}sto] wl
Fakdek. wiek 4ad Aol = SA AT 9 =719 7t
Z7}sb A wletol] <kstA] Eo] A (loosely adherent) =

o

A3t 9l AZZ 9} wiA Hell A Bgsli 9l Al
E3E #AY F dglon] wA Wl Hesla 9]
E AENE Aoz AAs] el dnjez
Dt A A FE A AAsHE Aoz 2 WA

2k ¥ GM-CSF7} 375 AHE§ vl & A7
stk wiek 6 WA 7L8A7EA] ksl A Fol A S48t
W AZE AEZFo] wiek 74A7F At A wiA] W
2 s HolA ey AFslgown o] & A=
AZxol E715 7M1 F4AZ Fel s veh
At vk 8UA 7} EH tlF-E2] AEEo| FAA
Zo] e E Kol uix] WE BFslglon uix
Well F-fat= AEZRES ohA] 48417 59k 24 wljek

st

2% $-eflo} o] E3E PBS 500l EFA171 %
FITC7} 72%% <+ZE 14| &5 (PharMingen, San Diego,
CA, USA: anti-CD80 (B7-1; 16-10A1), anti-CD86 (B7-2;
GL-1), anti-CD40 (3/23))2 4°CollA] 30&7F A3

v} dAE AEEE PBSE F W AlEE ¥ 1% para-
formaldehyde 2 1Al FAIE E47]|E o] &3}o]

EA s
6) =AM ZO ME L 0|2 S(endocytosis)

oA dolZl FRAEZY] AE W olYdse ¢
oli7] Y3 1x10°09] FANEE FITC-9X~E=
(42,000 Da, Sigma, St. Louis, MO, USA) 1 mg (/ml)3} &
7| 37°Coll A 1A17F &<t vheksl At vk 3 252
HBSSZ -+ ¥ A|&3}$1 31 FACS Vantage (Bekcon Dick-

inson, USA)E o]-&3sto] fAE BAS Alg¥ssict

A ME Ao HEGMHERS o 88l 2

o

7) A ME =
Ao EQl)
Algdsol] dojZ FAANES GAE SHA

(Iysate)& FUA717] SAshe] HAIE CT262] 551 5
AAEL) 5% 1139 W& Fulsgch WA CT26
70°Ce] WA xgolA 287 AR F Avo]
32 37°CNA SHEAT1E BHE 48] ekl oAl

EHo] I EEF 31921 trypan blueZ H4Y}o]
Aokgle A ZET} gla& &3 F 1023 600 rpm

oA AR ste] 2F5H < AL AL L Fulety
ok o] AlZZ oA FHAEES Flof vikstsict. vl
ok 18417k0] A4t ¥ HBSSE ¥ W AlHste] 02 mie]
PBSell 1x10°702] AZE Ho] wal(elet GGAIE v
Aoz A hoz Fulesirt

8) in vivo WAl I in vitro MESA EAM
dolzl 4 Al wiAle] WodFg Rty 913}
o] 9n}2] 9] BALB/c W}-$-2~5 3708 Uil (Ed 3
nha]) 1x10°702] FAAE WA, 22 F2o] WhAA =
A5 Whe CT-26, 18]I PBSE 59 9= uli
geFAsAh 79 F npgAzZ e v A-S A
Ak AIFE LM ¥ dojF vl AZES U4

A ZAHE CT-26 AIZE7 347 Al§ ol A vEg-A]
71 & 337 AlEZ AL}l CT-26 AlZEE sodium
chromate ['Cr] (NEN, Boston, MA, USA; 100 uCi
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isotope per 1-2x10%¢} 37°CollA] 1X]17F ZqF wloks}
of 4 AZ& A&sich WAL FHdart 75
H ZA AEES AF3E Z 100 mle] 10% RPMI 1640
Nof] THA] FHATA 100 ul®] 7] AZET 967+
o] Uzb ®eko] uiek3H(Corning, NY. USA)oll =3+s}$)
=5 z»:rJrﬂ AE: THAEL HES 100: 1,50 0 1
25 : DR AEH o7 3|4 o, 3] HPi*P
1:} CMT-93 AlZF5 thzT9 4 AXE 33
t} wfekgt FollA] wiekAnt @71 A ElE-X-1002
FAMNES} D7) HE Vere] AEA fel 8 A H
g9 zToZ 3t} 37°C 5% o] A3FekA k)
o] Al 4X)7F Z-qF uiokal 3 wjokut-g A Eg|00xgell
A 1087 222 welloll A A3l = 100 ulE X135}
31 Zral 71-8-E](Packard, Grove, IL, USA)E- o] -8-3}o]
WA sE SR 5olF SllEE
[(cpmexperimental-CPMspontancous) ]/ [(CPMmaximum-CPMspontancous) ]

%1002 At At
9 S22 2 L HOIM (EA HA

A vk F HE Atel, 219l A A

s

30-Al0]A] A S o] &3lo], 7He] AE FFoE 5x
10'719] FAZEE 10 ule] wieFHol] 410 <F 3027t A
A8 FAZL 7to 2 A|E FA F A3 o] HH,
Al S5 AFollA] Sgte g Aol 7hadt A%
o] Aol 7hto 2 Al =, Al28QP ol AT
9] 90% ol&o] AsiAl

A

B7-1

14 ,‘i*ﬂ

MHC class I

M.F

10) MOl ZHetofl CH

o

o} FAR SAHAE WAl 2 e
o] 35 o 22 waels] glal, A A 12 1x10 7H
o SAALA G FHe] uliel] Tehz FAT

Al 143200 A =sto], k2] A4 W2 5x10°709) CT-26

£ FAska, 2z RE 219 ol ¥ FES ZAA
7, 7eke] EASt H 2715 d=TE, 5 A
e ok I3l FARE T3 ok 9] CT265 2L &4
FAZE T3 vl askgict
11) SHEH 24
7t 7zke] wlazoll A qhel mimel HE A2
student-t test® EAlslglom ” PFEe 0.055 {9 5
Fo & 33k
2 EI.
1) BALB/c 7|32 &M|Z2| 20l
6 WA 1057739 947 BALB/c v} 3 nlele] &
FRIEE F 1.5x107M9 FFAEE 4& F UL
o, FAE BA7|Z 243 Ay} CcD4+ AE7} o

0.5%, CD8+ AlE7}eF 1.5%, B220+A|E7} <F 12~

15% 18]3L I-Ab+ A|E7} 20~25% ZAst ). IL-4
9} GM-CSFZ d7}slo] ufjekal & olo] R A=
B3k A3}t B7-1, B7-2, CD40s} 37| A 28 F =3
e ghg) So] e E T FHH T 9SS ol 5
AATHFig. 14). H2TFo 2 445 CT-26 LA Eo
800 BM-DC
B CT-26

600
400
200

B7-1 BT-2 CD40  MHC class Il

Fig. 1. Phenotypic analysis of DCs and CT-26. (A) Dendritic cells were generated from bone marrow cells of female BALB/c
mice using GM-CSF and IL-4. (A) Expression of surface molecules of DCs was examined by flow cytometry. (B) This data
represent the mean fluorescent intensity (M.F) of stained surface molecule, and percent of positive cells was marked on top
of the bar. The positive rate of surface molecules of CT-26 cells was less than 5%.
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20

= Ag-plulsed DC
o DC alone
e Agalone
15 1 X PBS
L
2
L2
S 10
@
Q.
n
*
51 D\“\D\D
0 2o x X X
0 100:1 50:1 25:1 5:1

Effector to target cells

Fig. 2. Vaccination with Ag-pulsed DCs elicits Ag-specific
cytotoxicity. Each group of mice was immunized twice with
irradiated tumor lysate-pulsed DCs, DCs alone, tumor lysate,
or PBS. One week after the immunization, spleens from each
group of mice were harvested. Splenocytes were in vitro
stimulated with irradiated CT-26 cells for 3 days, and used
as stimulator for cytolytic activity. CT-26 was used as target
cells in a standard 4 hour *'Cr release assay.

A= B7-1, B7-2, CD40 B A| 28 F =7 A3 <do]
854 gE%eh(Fig. 1B).

2) TAMIE wAof o5 B 50| T M= R

& WAe] matE FA87] 98l A3t in vivo A
W A(CT-26/DC)<= A X %] 3t ol A
2 Zkke] vlz e} gre] #8342 50% (5/10)
3 78422 mm’o] Gtk 2T F AIE skl S A A
A& FollA = 10ute] Bl Zhqlo] HAE YT
(100%), I A7 £32 1,014.5£667.8 mm o] A} &
thE iz o, = oFAE 9 CT-265 AAXTE 33
AAERRS AX X8 oA L] Zhte] WISy H
fx0 747t 90% (9/10) B 855.5+270.6 mm’, 100%
(10/10) & 994+255 mm’Qrk. FAANE WA FofF
= Al 7HA HzTE A vl d o 25 FAS
o Z {3t XolE HEE 4 IUAUTH(Fig. 3).
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78.0£22.3
—
PBS CT26 vaccine DC vaccine

Fig. 3. Comparison of hepatic tumors between immunized
group and controls. Mean tumor volume was measured three
week after intrahepatic challenge of CT-26. Hepatic tumors
from immunized mice were significantly smaller than those
from controls. DC vaccine; immunized with DC pulsed with
CT-26 lysates, PBS; treated with PBS, CT-26 vaccine;
treated with CT-26 lysate.
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A AR *1551919—"4 ETEAYANA oA &
5 Kol 95 glu} 78
aFNAE FEAE 74*—4‘*]-*—- g A5 A (granu-
locyte macrophage-colony stimulating factor, GM-CSF)&
YRR A7hE WAle] 7 A Pob wa
= JehHEhS GM-CSFE olg] 744 7152 7443
glo}, u] Kol A A8k (Langerhan)¥ A|EE T34
E2 WA E R Ao g0 24" Fokol
jsk wed iAol F f1elo] Thel T, o] T AlESe
2A-HGAC iR 71 g, A% T AlETt
CD28-B7 918 Z9] 23} H=7) 9l HS 1 AES
(clone) ZHA|7} FolH gl 7] wlitell, AEAQ] &4 zﬂ
Al AZ7E obd AX] AE Foll =EE Y™ Th Al
o) Bolmel Z2e| olu] £Azle] sloelehe ol
ol AZEeh, $H ole sk The] FE&Ae] F93

¢

rO

Qolojeha, G Al W AEol] FAA ol
e AEA B AA AE, = FA AT So] 3

D5 Th Al Eel| AlAshar, 22 Hzg 7] 54, 344
g ARA e ZIE S T A& Aok 7HAel
7He R Aoltt. o]2]3t o] 2t E Dranoff 5"& o]
74A Aol EFFQIE 9] getelzl S ul2Eo ZH GM-
CSF7} A7k ZoF wlAlel] Qo] A 7hg 242 Aol &
glolelS Taksldc)

GM-CSF #4745 P AEAR A7k Fop
It A FHAEE BN E 7]
Rolek, 4 AES
759 Zlolehe geldt 7pdo] A Ak
Ay w2y F 24 AYPUS BE E
24318 Th clone®] Aol =43l
b ol 2H e S AT 3 A
FAAEES o 3 WX 5] A7} Q4
W A7} Qlolgit. 27lell: S4%
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sation) 4] 7| 741/} OHJ]_:.-‘E} FAAE % T3 FEA
Z(hybridoma)E WE=E WY o] AE nf Qi)
;1311,]_ B oodqtolA AxE QHAE 2=ZE(lysate)S

AR Z 9} 7ro] wlokEto @A SARH| Lol 2pol 2

A GUE] FUAEF b e AE FAA
7 =qlol} 41 Weto] = £ F2 A
AT §3 gl ol AL AEE AL A ol

% 712 s AeRoz 9 Felshht
A

A Aol A 7 ol
? AE L] 71 Al
o 93l GM-CSFZ o] &3}k
#*ML—«I *l A 23 F R Basw A A
zof ozt ksl A7} JhsetAl =k ol
GM-CSFZ- 500 HA] 1000 U/ml X 7}slo] up-$-2 T4
FHE FHAE B3LE Gl sdl ol 59 Earell
w2 wjok 27)9 FAAE ATAEE rﬂ*‘*ﬂiOﬂ
2ol A olFeo] A3 As FAAZ
A HE ol vk st msk uijek *71«1
I T o] miA] Hell v Qlorm g miA]E 2
gt B oA AAL = ek sk & Aol
A% Inaba 9 WS 7|22 vh9-2 FFERE 5
BAEL] B3 FEstdledl ool AL TEE
t} o U2 %9 GM-CSF (20 ng/ml (100 U.ml)<
H7kslo] wFsllgoll e B sta FRAIES] A
Folut dojA & As ALY Fo] thE AF
9 ABE3 vad velthes AS & F Ak
uh-$-2- 9] FAAE ul ool A IL-42] el tiaf A
© oFA =g o317} YA rare] FAAAIE w ol
GM-CSF9} IL-45 #7}3t 73% ol GM-CSF &% %2
GM-CSF$} TNF-u5 71t 7391} om 7=k g
T FHAAEE A& T A‘ﬁﬂ}% Aol Bl n
Pa? Wk opye} Lu 578 FAAZE ujokt
GM-CSFiH-& X713 79 B7-2 BAk¢} A2¥ F=
Agtall o]l o] gloj AL, B7-1 el 3o uj
F okl A= vbH IL-45 F7sted ielsEl Aol
A AI7EA B ZFskAl "ok AAE Al
B QAT = o] AdFES Farste] FAAE] HH
%ol GM-CSF 9 IL-45 EF H7sto] wioksls]
wjoksl=tl H e AolEFIIe] ko] Wi w7}
wol 7] wllitel o] o] Az FFAEE o] &3t
W x5 H] TARe] 2 Zlelw g 3
A 59% o]ﬁt}oﬂ GM—CSFUr L4 5< 243 &

f

flo r

-

]

N



A77} welok

L=

L

s

]
[

£y

2 &5

=

o AEge] HolE B

LA

3t vl 27} 9lojof 3}

[*]

o i

\

ol B $rabvbell tlelAe & 4 slouk, SHAIE &

12 A

2]
o

ALA| 7}

HHshE A s

"

fod
i
o|
!
X

ol

al

o] kel A7k

-
=

Hz9

SEEERRE
1 (pulsing) X 7] = A

|

o5 olal oueilA

HH &
|

o)
A=

TR

e

L=

L.

= Fo] goleleh

Aolse 297k ALl gt

ol
folr

il
Ho
7o)
Jor

W

ofp

=

ATE AlREI T

MGERES

ER
[

B Aol 7

i

=)

[

uff izl vl

o

=
gtov} ob4 wlel o A

bl AEES] Aol WY

ol #4519
of Aol Kol &

|

of A Aol w4
o

ol
v
%

2+

3

94

in vivo

Aol 4] B

fuA

o] A=k
%o

LA

3

TCL S

£4= oS

A

[e3]

& 7+e] A< ol E 50,0007 <]

S PHS ol gRPEE 1 ol g

/K]—o
AF wfiol

=1
U

Ao ¥
[e)

AzE 2
7 AAZ Hakslo] A4 E 70

)
7} o}

]
=1

)
o

¢+

o

H

8

qhel A gt Aol A

oulollA] & ] 5% Fo7 7ol

= o] A

T

MAe 17e] obiel

REFERENCES

o]}

w

T

™

A

)

SED

E
=

peated inoculations of erysipelas: With a report of ten

original cases. Am J Med Sci 1893;105:487-511.
2. Shu S, Plautz GE, Krauss JC, Chang AE. Tumor imm-

presentation. Nature 1986;322:687-9.
4. van der Bruggen P, Traversari C, Lurquin CC, de Plaen

1. Coley WB. The treatment of malignant tumors by re-
unology. JAMA 1997;278:1972-81.
3. Germain RN. The ins and outs of antigen processing and

i

L5

ol
v

o
=

ud

=
L

Fol® 5
%9

=3

Gl

oA
ol 1]

0= 4

A

€

=

T

L

A1 7] 7]l

o

B H o

s 2

13

fus

Z
o Tl Tz
AL} YL Aol & WY F YA

<%
tl o]de] gle A 2t

N AEe] Al

L

ol Tl A
SEREER

o

=
3

=

i=4

o
bl e A

(tumor burden)

R

T
H



10.

136 cHgteiA3e s34 A 19 A A 3% 2003

E, van den Eynde B, Knuth A, et al. A gene encoding
an antigen recognized by cytolytic T lymphcytes on a
human melanoma. Science 1991;254:1643-7.

. Muul LM, Spiess PJ, Director EP. Identification of

specific cytolytic immune responses against autologous
tumor in humans bearing malignant melanoma. J Imm-
unol 1987;138:989-95.

. Alexander RB, Rosenberg SA. Long term survival of

adoptively-transferred tumor infiltrating lymphocytes in
mice. J Immunol 1990;145:1615-20.

. Fearon ER, Pardoll DM, Itaya T, Golumbek P, Levitsky

HI, Simons JW, et al. Interleukin-2 produced by tumor
cells bypasses T helper function in the generation of an
antitumor response. Cell 1990;60:397-403.

. Dranoff G, Jaffee E, Lazenby A, Golumbek P, Levitsky

H, Brose K, et al. Vaccination with irradiated tumor cells
engineered to secrete murine granulocyte-macrophage
colony-stimulating factor stimulates potent, specific, and
long-lasting antitumor immunity. Proc Natl Acad Sci
USA 1993;90:3539-43.

. Boczkowski D, Nair SK, Snyder D, Gilboa E. Dendritic

cells pulsed with RNA are potent antigen-presenting cells
in vitro and in vivo. J Exp Med 1996;184:465-72.
Gong J, Chen D, Kashiwaba M, Kufe D. Induction of
antitumor activity by immunization with fusions of
dendritic cells and carcinoma cells. Nature Med 1997,
3:558-61.

11.

12.

13.

14.

15.

16.

17.

Pogador A, Snyder D, Gilboa E. Induction of antitumor
immunity using bone marrow-generated dendritic cells.
J Immunol 1996;156:2918-26.

Suh KW, Piantadosi S, Yazdi H, Pardoll DM, Brem H,
Choti MA. Treatment of liver metastases from colon
carcinoma with autologous tumor vaccine expressing
granulocyte-macrophage colony-stimulating factor. J Surg
Oncol 1999;72:218-24.

Zar JH(ed). Biostatistical analysis., Englewood-Cliffs,
N.J., Prentice-Hall, 1984.

Restifo NP, Kawakami Y, Marincola F, Shamamian P,
Taggarse A, Esquivel F, et al. Molecular mechanisms
used by tumors to escape immune recognition: immuno-
gene therapy and the cell biology of major histocomap-
tibility complex class I. J Immunother 1993;14:182-90.
Townsend SE, Allison JP. Tumor rejection after direct
costimulation of CD8+ T cells by B7-transferred mela-
noma cells. Science 1993;259:368-70.

Restifo NP, Esquivel F, Asher AL, Stotter H, Barth RJ,
Bennink JR, et al. Defective presentation of endogenous
antigens by a murine sarcoma: implications for the
failure of an antitumor immune response. J Immunol
1991;147:1453-9.

Pardoll D. Immunotherapy with cytokine gene-transduced
tumor cells: the next wave in gene therapy for cancer.
Curr Opinion Oncol 1992;4:1124-9.




