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Mechanism of Differential Ag-specific Immune Induction by
Different Tumor Cell Lysate Pulsed DC

Kang Eun Lee, Hye-jin Shon, Myung Joo Kim, Soyoung Back and Hyunah Lee

The Cancer Center, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seonl, Korea

ABSTRACT

Background: Tumor cell lysate has been considered as a preferential antigen source
for the therapeutic dendritic ccll pulsing. Our cxperiences with in vivo study with animal
tumor model indicate the tumor cell lysate dependent differential effect of DC therapy.
Our previous data show that MC38 lysate pulsed-DC induced stronger ag-specific
immunity than CT26 lysate pulsed-DC in vitro. In this study we tried to reveal the
mechanism for differential induction of ag-specific immunity of different colon cancer
cell lysate pulsed-DCs. Methods: MC38 and CT26 cell lines were prepated as lysate
by freczing-thawing procedure. Tumor ccll antgenicity was confirmed by detecting the
surface expression of MHC I/1I & B7.1/2 molecules. 1L-10, 1L.-12 and TGF-beta in
the tumor cell lysate were detected by ELISA and the presence of heat shock proteins
were analysed by western blotting, Results: The sceretion of 1L-10, a immunc-inhibitory
cytokine was about 470% higher in CT26 lysate than in MC38. Hsp 70 was detected
only in the MC38 lysate but not in the CT26. On the other hand, Hsp 60 and 90
cxpression were not different in two colon cancer cell lysates. Conclusion: In two
different colon caner cell lysate, immune inhibitory IL-10 (higher in CT26) and Hsp70
(MC38 superiority) wete differentially expressed. These data indicate that higher ag-
specific immunity induction by MC38 lysate pulsed-DC may duc to the cxpression of
hsp70 and lower secretion of IL-10, a immune-inhibitory cytokine than CT26 lysate.
The significance of other cytokine and the surface marker expression will be discussed.
(Immune Network 2006;6(3):145-153)

Key Words: dendritic cells, pulsing antigen, tumor cell lysate, heat shock proteins

[—

4 FEAEE AA A

AR A} o] ol Ao el A AEHA Al
D135-710, A4 AT AUF 5041
Tel: 02-3410-3455, Fax: 02-3410-6808
E-mail: hlee@smc.samsung.co.kr

Immune Network

145

)
>
a2

otk
12 o

g 2MAER
QAE)A ZH ©)
YA EZNE §
A A A EAPC)E(2,3), &Y Eol o0
l**l?l” 58g 7pA) 3 Qleh4-12). F o] A
HC & %O]L B7.1 4 B7.2 59| BHzA5
(co- stlmulatory molecules)?} adhesion moleculeE-&
A wEsln g FAy] £ nat T AEES 7
Aol &4l ol T A& Wk dl

o] that MAdutSollA HAZl IS S
1 5ol AlE5A T JAZHCTLREHSS F2317] 9139
A AL - R APCE B 9]

2 A
nl o
5o

ofo

Jus

i

ox ot

R
b
\r

A

T

1

oot
= \'*] o

XN, i o

].

EF:
é

o2 ©

|

v ot ofN . offi 1O i A rot <y © i
il

Flf rﬁ



146 Kang Fun lLee, et al

Heto] =5 Q1A sllof slaL, T & CD4+ TAIES] L5
< Wolof dich. FAGAMEE 1A i gAER
RE] 713 sEo] S8 MHC class 1 2449} 31 52
A Al (cross-presentation)s}-o§ CTL (Cytotoxic T Lymphocyte)
A A (cross-priming) & = lek. wEkA R4
b o] X 5ol o] & = Qe A2 oA
TLol 5%k A4 5 S 83t e doln
ek 58 wiwolzkal ¥ 5 Ark(13-17). A
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ol = ek Ao ek ek Al AT
= A5 57 "ol A =6 o] & #ebo] = MHC complex 2]
e T CD4+ T A2 £ FE8A X3rke
A ufjFo)r}(18-20). FoF AL Sl M(tumor cell ly-
sate)> G Sebo| =7} A A A g Fll
A B =] 8918 ¥3be) oL, natural adjuvant 2 2431
heat shock protein (Hsp)2] 2714 o] £ g4 4)
2 AR, AARA e A7 Bhow gk A
o WAl 9§ HESIL Yrh21-26).

B o Feo]|A] H33F in vivo mouse tumor modelol] 4]
o] FAAFAEE e A=(27.28) F4oll vkt X8
o A3} okt Ae HelEd. o] RS AzAn
Aolo) g 2 098 Fok 259 WU HL B9
Q9] Aol WEY A4l AR 2 Aoz AR,
et B ohE in vitro Ag Aol A 22 diAE AlE
Zo|| % Etsl a1 CT263} MC38 cell?] lysate & pulsing
) AR AES) 9 ol el WhE Rl AZ o
£ 8 sfelafeleh web X Qe dE 28 uiget
A EZo% Bsly, $AAANEE Z3 T cell im-
munity 50l o2 G2 2ALslE o] $-F tumor cell
lysate®] 5A& zAslo] ol iz} 314l

MC38 ¥ CT26 tumor cell lysateoll 4 Z}7] t}& cyto-
kine®] Hu)E ELISAE E3}o] &4 %) X 9o, natural
adjuvant® <4 Z Hsp?] HF¥ -8 western blotting-g o] &
slo] A Hokrt o] 2 ZH#rt o) & lysateE pulsing
3 SR AN EIF doF)= in vitro T cell W dFE-0f|
olulgt AW ZeA &3

h = . -

¥)E Orient Bio (4, 737], thgkulsh)el| A 313
d W o] ¢l =(specific pathgen-free,
SPRsEE AW T4 AdsE o744

ILAR (Institute of Laboratory Animal Resources) guideline
of| mel AgE ek A 717 F A5 w2 AREA
AFAARIL, 227 4, F 2718 A8 e 5&
£ ARE sl A A5 B AL 10E AR
A) ek, RPMI-1640 medium % FBS (fetal bovine serum)-2-
Gibco laboratories (Grand Island, NY, USA)ol| A 7)<
t}. Flow cytometric assay S $|s}o] BD-PharMingen (San-
Dicgo, CA, USA)ollA] t}-53t 242 3% of label®l &
55 F9elir}. Fluorescein isothiocyanate (FITC) or
phycoerythrin (PE) labeled monoclonal Abs for MHC class
I (H-2K’, H-2K®, MHC class I (I-A%, I-A%, CDllc,
CD80, CD86. Lympholyte-M-2- CEDARLANE (Ontario,
Canada)ol| 4] 433}
A| 3. Balbj/c syngenic colon cancer cell line®l CT26-2
o) A EFE SIYATCC, Rockville, MD)oll A 4184
o, C57BL/6 syngenic colon cancer cell line?l MC38-2-
A A2 o)A 23t AT AR AN Algkeket
A 3= RPMI-1640 medium (10% heat inactivated FBS,
2 mM glutamin, 100 Ufml penicillin, 100 p¢g/ml strepto-
mycing 7} complete medium) & 2 At §-2 & ¢t}
uhg-2s F Aol A myeloidA] AEE Fe|A17]7] 9
slo] A8t &A= hybridoma cell lineollA A9}
(GK1.5 for anti-L3T4, RA3 for anti-B220, J11d for anti-B
cell/neutrophils, 53.672 for anti-Lyt2). 53.672% <A A<t
3L oHlA AR |lollA] AlF wkgtom, v A cell line
& u|Z A EF LY (ATCC, Rockville, MD)ol| 4] T-Q] ]
b
kg2 25 AEe el A 2w ¥ o
HE S FA7] ol &1 RPMI-16402.F o]
23t 3 nlokol Fol|A] cell strainer (BD, Bedford, MA,
USAYE &E3lo] =Y AE2 WEU AL+ Tris-
buffered 0.15 M ammonium chloride solution (pH 7.2).2.
Aol gl 7] L olgl = 3 A E = hematocytometer
oAl Algsldel. Trypan blue exclusion B} o & A|3E
AEES 85t 90% o] 3 Z-F-ollut Ayl A&}
Sk
A FAZA E(myeloid-DC)2] ex vivo wjok. v}-$-
28] T A ZE2FE AAbsle 254 FAGAEE
uHE7) Hsle] Zel¥l F4 SAIEE CD4, CDS, B AL
4l neutrophil®] &+4|9} B A &Z panningslo] F44 A)E
(myeloid lineage cell)2F B2]s}3 1x10%mle] ) Eol|
GM-CSF$} IL-4 (1 X 10° units/ml)Z 2 31 6 7+ woFa]9l
ol ujok 644 tumor cell lysate 50 pg/ml-S- YL 184 7F
o wiekslgict o3t Wow AAH AELE flow
cytometric phenotyping. 2. & £-¢15}-93 t}. Tumor cell lysate
+ CT26 (Balb/c syngenic colon cancer)% MC38 (C57BL/6
syngenic colon cancer) cell& liquid nitrogen (— 180°C)}
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Figure 1. Flow cytometric phe-
notyping of tumor cell lysate-
pulsed myeloid-DCs. DCs were
cultured from the bone marrow
coaves RRINNEERRT T T T T T T T T of mice with GM-CSF and IL.-4
for 6 days and pulsed with tu-
mor cell lysate (from CT26 or
HIE BN e s men i e e e I\IC38 Colon cancer CCH hnc)
Cells were statned with fluores-
cent labled surface marker anti-
bodies and analyzed with FACs
Vantage. (A) Balb/c mice. (B)
" m " 0 " g ial C57BI./6 mice.

GETTC=HERE IR T e T T R T U Sy P T

water bath (37°C)ol| A 63] 9] freezing-thawing ¥4 -& 7 = UsA) 2 &Asl9c).

% 1,800 rpmol] A 1587 LA Belsto] olo]R Azl Tumor cell line 33 3-ol, Tumor cell line A}A4]2]
o B B8 Budiod | o Helste] Bkl A4S Aolst A AAAA Gk, FH EWY
FA A A ] 23t in vitro T cell activation; cytokine 9 xpo)E WAl Yolod 2+2He] tumor cell lines 3
(IFN-y) ¥v] 4. 77te) £9f vhe-s2 Ry 2 - @ EAR 345 IdAE (MHC V1L, CD80/86)& 3F-h-3k
wjeksl FAAAEZE ZH7] obE tumor cell lysateE PBSol| H-8-2]7] & 4°CollA] 3087} woks|glc). wcke]
pulsing®}-o], magnetic bead2 F2|8t Thyl.2+ T celld} Bl T A EE A5 300 412] PBSol| Eo] 2471 o]
37 96A] 7} wloksl supernatantol] 4] &bl wied wl-L-9 Yol flow cytometer (FACs Vantage, Becton-Dickson,

effector@l IFN- y & ELISA kit (R&D, Minneapolis, MN, Mountain View, CA, USA)E K49}

Al ol
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Figure 2. IFN- 7 secretion from the T cell stimulated by DCs pulsed with tumor cell lysate. Thyl.2+ T cells from the spleen of
each strain of mice (A. C57BL/6, B. Balb/c) were stimulated with CT26 or MC38 cell lysate-pulsed DCs for 90hrs to observe the
IFN- 7 sectetion into the cultute supernatant which is quantitated by ELISA. Asterisks (¥) indicate the statistical significance of IFN- ¥
secretion in MC38 pulsed-DC stimulated T cells compared to unpulsed-DC stimulation. Plus signs (+) indicate the statistical significance
of MC38-DC compared to CT26 lysate pulsed DC stimulation of IFN-7y secretion.

Tumor cell lysate®] EA =ZA}

1) Cytokine 3+-§-. A AN E pulsingS E-3l A Eo|
A A A= F5 tumor cell lysate 2] 245 dolH 31
Z} tumor cell lysate W] 2] Z+7] ©}& cytokine-& ELISA kit
& o] &3] A& manvaldl] whe} ARs}ACHIL-10,
IL-12; ebioscience, SanDiego, CA, USA, TGF- 3; R&D,
Minneapolis, MN, USA). Freezing-thawing W-& dh¥-s)
of ¥FE tumor cell lysate S A gFslod, Z4zhe] 55 (10, 50
1g) E710lA cytokine g ZG3s3rt

2) Tumor cell lysate®] A)E=-A), Tumor cell lysate2]
AEFAHE Qobiis] Aelol, A4 k52 vl ol
ofl tumor cell lysate & Z+7+2] 5 5(10, 20, 50 ue)2] =7
o7 Aeslo] A7 (24, 48, 1241 7H & s kel vl
oko] 3 %™ HBSS (Cellgro, Herndon, VA, USA)E 13]
A|AslaL flow cytometer® ZA3)7] v}E A propidium
iodide (Sigma, St.Louis, MO, USA)E- Y 3. tappingdl] &
¥ ZAsol A A% g Helaiole

3) Tumor cell lysate U] 2] Hsp 23 ; western blotting,
ZOFA|EZE lysis bufferol| 4] micropipette 0. & pipettings}
o AlE9& 278 ¥ 14,000 rpmoflA] 158 F<t U4
Belslo] AZ=olg Feldlgir). o] E Bradford assay®
A ekgl 5] 12% SDS-PAGE®] 4] lanewd 50 ug# AMA7)
3L nitrocellulose membrane©]] transferA] 73 t}. o] membrane
€ 5% skim milk/TBSe)] Y51 Al.2-0]4] 14]7}F blocking
sk & 12} SEA|HSP 60, 70, 90, stressgen, AnnArbor,
Michigan, USA)&} 4°Coll 4] 18 hr (overnight) HF-&A] Z )
1 % o] 0.1% Tween 202 3H5-3F TBSE A% 3 5
22F Aol 1417 vk A7) 5L, ShA &} 2ok &2 414

3} =] supersignal westpico chemiluminescent substrate
(PIERCE, Rockford, IL, USA)Z A}-83le] uhalel =
Medical X-Ray film General purpose green (Kodak, Roche-
ster, New York, USA)ol] %% A|Zt}. Band7} jeEbd
X-ray film-& GS-800 calibrated densitometer (Bio-rad, Her-
cules, CA, USA)d)| o] ~78%} 3L Quantity-one Z &.1%8
< o] gsto] ZHzbe] WiEE Al Fo1, A lF W=
£ calibrationd}-¢J t}. Calibrationd} S-actin®) x) & z+7}
o MEY FAF U gE T EAN
SAAE. 22 A E 353 ibEEg L, EU43 A
T2 Holv AAE 5 HEHQ daaE Hsq) &
AlA 294 7ML student T-test® s} 3L p value 0.05
olstE ol Hol7t e Aew sebslgivt

2 o

SRAAAES) SR H. TR it ATEe) 79
o] tt27] uEd, allo-reactivity & ¢13} & Ao| o} d-&
gholsly] 93l FAAAEE Balbje (H-2KYCT26 syn-
genic) ¥ C57BL/6 (H-2K°/MC38 syngenic) w2 & HE]
25 wogstol 17 98 25 Agee ¥ 29
Wpd Bhg AEZRE Rl ok $AAE
o] 9 g K1z} flow cytometer® 74 slo] &
Adetsieh. & 2 717E @idske MHC class II,
CD80/360] FEE & WelE| 51, 4444 L) markers
S22 CDILCE 4 WlslE F44 A8 ERA,
g3 Sol AE 6] A5 ool Bl 4 925 o
st ZIstA Y HE base line 7)o B
Balbjc -f-2(29) A A E£7} C5TBL/6 el =21 A
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' FL 1 Harght FL 1-Haight
H-2Kb |-Ab
B.
— B420.003 . Do :
=192.10 T.24 T 0.90
Hﬂ-'l E 3
o] = 0| F27
S 157 ol =
l lar® “1 e
o ]0.63 0.04 o JoaB8Y | 315
-1I:|o1 .-.-;;1. 1-;52. I"F;?"";E' -“]D. Tﬁll Tﬁz |[r|3 T Figure 3. Expression of co-stimu-
FIL 14Heigha FL1Haedght latoy molecules (CD80, CD86) and
+ MHC I/II molecules in each tu-
H_EF:d - Ad mor cell line was analyzed by flow

Hr} ¢ v|Al<sgr Ae]E wlfoks] 9l 5L tumor cell lysate
pulsingoll 71 WhSato] A4 ERRL wrel gl
(Fig. 1).

In vitro T cell immunity induction. Z}7+2] 2] uf-$-~
ERE el - wiekdt AZAEE CT26 e MC38
lysate & pulsings}ed in vitrodol| A v]A B Z4LE g4
A A cytokined |8k A= E sl gleh del W
o QF5-9] effector ke %l IFN-y &] Fule + F2l v
F-2=0ll A B MC38 lysate & pulsinggh A A2 2] 7}
ol AR SEE Il MC38 tumor cellol] thal
allogenic€] Balb/c mouseol] 4] % o}1] 2} syngeneic C57BL/6
mouseo]| 4] &= MC38 pulsed =R AHA| £ Z 1t IFN- y 9] HH]
7} $55 AL, MC38 tumor lysate ALA|2] EA) W] F-&
A ZehFig. 2).

Tumor cell line ¥4 2] 2l Tumor cell line A} 2]
G214 Aololl S J ol 8 ] 919 FHY
2] zpo] = flow cytometer® A&}l &Y LME &
35} MHC class III9F Y. 22}591219] CD80/86= 7t
249] cell lineol| A E-elskdth. MC38 cell lineol] 4] MHC
class 112] W& 2ko] CT26 cell lineol] B]3]-o] 100]A = T

kil

cytometry (A. C57BL/6, B. Balb/c).

o] wo] xlo] gg IR 2LHMC38 7.43%,
CT26 0.78%: MHC 1I surface marker expression) &t} %] 7}
njnlslo] sk foAloll FalAE B B A7t
g g sl-gl2} AAZEE ) o] Hhol]l MHC class 13} CD80/862]
expression-S = cell line 7tol] W} & xjo)& sl <
MATHFig. 3).

Tumor cell lysateol] 4] 2] cytokine. 2|41 3£0]| pulsing
-5 tumor cell lysate Woll 4] A AFA| o] o &g 1] X
= Q1 A}e] o K5 #ol3] W 12} freezing-thawing T4 &
Az b= CT26, MC38 5= cell line2] tumor cell lysate2]
IL-10, IL-12, TGE- 8 3+ ==& ELISAZ %3lo] 23
&l 2.9kr}. CT26 cell lysate Qtol] IL-100] MC38 cell lysate
of| Al e} g oko] EAjzle o] JAE AL ojoke
vl 2A] IL-125 MC38 cell lysateol] ©] -2 oko] FEaljs}
= Zlo] Bk TGE- £ 7% 7+ 2719 cell lysate
oA ¥dt= 9)9) o}, CT263F MC38 4 cell line Afo) 9]
Ao 32 ke A kokrl(Fig. 4).

Tumor cell lysate®] AE-5A A3, Tumor cell lysate7}
Aol m2)e S5 dotBr] Hsto] B4 vh§-29
B AA | tumor cell lysateE 5 EH(10, 20, 50 xg) &
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Figure 4. J.evel of 11.-10, T1.-12, and TGF- f in tumor cell lysate.
Asterisks(*) indicate the statistical significance of cytokine con-
centration in MC38 lysate compared to CT20 lysate.

A 2|3k ¥, 24, 48, 7247k wiokslo] A 7HH, FEH e of
3} | E EA4]-g PI (propidium lodide) staining3l 5| flow
cytometer 2 2748} t}. CT26, MC38 - tumor cell lysate
BEF FE oEF o, A7k YEH g uAg] Zo
AZ5AE VePHA el 28} 7 cell lineAto] o] o]
v AR FelAel dlglckFig. 3).

Heat shock protein?] W&, <=2 44| £ pulsings}=6|
ALE = 72472 tumor cell Iysate W, natural adjuvant?]
Hsp2] uh&l-g #Holsll B34}, tumor cell lysateE- bradford
assay& Eslo] A 23t =] western blotting-§ &3l H.9k
t}h. Hsp609] 715 7H7H9] cell line BF-ollA] g2 wha &
P 4= 9lew, Hspood -2 wrdo] vepskont,
Z cell lysateol| A B4 H] =23} okbo 2 i o] 1ie}
WS 2le 4 Qe o) 9k W E Hsp70-> MC38 cell

lineol| A RF 2| ¢ ch(Fig. 6).

P o AE X BAEA MFRE A A
£ o Fa3k 8] A F9 shte ofwlsh
A FTFdE Adst=fo|rt. FddA A

) A ete] =t A, DNA ¥ R
o] o] &x3 gt olF 54 eto] =g A&
2, W A 8 Aol FeAE7L EE et Aot

A2 oA otk H& AAo] et vhi,
9] o] A4 Wil A7)+ o924 ¥l F(escape mutant
o] HEAYSt = glow], regt AA| QddTFollA R A
7} "ol A=l o] 3ete] = MHC complex?]
Wi} CD4+ Tcell?] Egg F531A 3vke ©
Fo]t}(18-20). o]ol] ¥l tumor cell lysate S 223
BEE o 0 S 8l Hepdl S8
o] ATl Aduslar e < Lo, B
B A b2 A7t gl o7 Qs Ayt whAe] 918
WH2Esl5L Qlek. B3k A7hi o whg whA 74 o] el
EAAEA o2 AlE AREoE Qe AR 3 4
& A s o] EAgTE B AgAedlA A= AW
dlujad el Al -2 Ak AlEFQ] CT269 MC382]
lysate = pulsing¥] A GAES] &< Fo] W yhg(T
cell imunity) 5ol Xto]7} glgo] 2Q1E 3L o]l th3k
7)1 -& vhs] 7] 93 tumor cell lysate E-A1-8 2A8)c)

CT26 (Balbjc H-2K* syngenic)2} MC38 (C57BL/6 H-2K"
syngenic) cell line-2 v}-$-2 thAet A ZF}e 222
7ML o, Al 7)9le] vhEnE AEFE] Wyt
< f+% Z}o)7} allogenic response W& 7}54l o] A}
whebA syngenic ) ATl v} AIE WAS SEE B
I gelsl9l ). Balbje W C57BL/6E H-E] myeloidA] A

HAEE 2 UE ¥ F S

i
-~

olgl bl

+
r2 oy AN
ﬁ-‘lO —{O = rlo }OP = 0\'N i FIF > ‘_m ol
v oelr & Ay oot o2 2 3 ot e o2

2,
2

2} 2] cell lysate = pulsings}
Ag w, 2-& wjek Z7o)| A base line W Ho] k3
9

31, tumor cell lysateol] T3l A &5 &= 1
2AJo] =9ttt E3] Balb/c miceol| 4] MC380]] £]3F 427
W 2999 Srhe2 weldel ddek 1
U 5 e lysateE ZFZF pulse¥ FAAAER slod
T cello] IFN-y & Fulsl55 25 33 wfl MC384ko]
g UehlE, L 88S T Eol kel B
EYslo], ths3] allogenic reactiono]@}7] Rt} MC38
tumor cell ysate AH418) 54 0) 912 Al 7143 o
A st
TA A ] ARG A el 2Ab5E FF tumor cell lysate
o419 4% holrnAk A8k ELISAG] Al TGF-
B9 735 WS Hort, 7 lysate 7he] Ho[ 4 i
AR A 9okl ey IL-102 MC38 lysateol] W3
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Figure 5. PI single stain shows that the death of splenic lymphocyte by co-culture with tumor cell lysate. Normal mouse splenocytes
stimulated with 10, 20, 50 pg each tumor cell lysate for 24, 48 and 72 hr before propidium iodide staining for flow cytometric analysis.
Show the graph that percent of cell death by each tumor cell lysate roxicity.

CT26

MC3a

BCT26

UM G328

Henb0 Heplh HepBd

Figure 6. Expression of Hsp60, 70 and Hsp90 protein in mouse tumor cell line. Protein expression of Hsp60, 70 and Hsp90 was
analyzed by western blot analysis of mouse tumor cell lysate. Mouse S-actin was used as an internal control.

CT26 lysateol] §-2]a}A] @& ko] E3rx|o] 9lglar, o]
+ IL-100] immune inhibitory factor® #-8&]o] CT26
lysate7} pulse¥ FAAFAES] A8 1l FEF = T cell
Welng AR 4 U AT A
IL-123= MC38 lysateol] CT26 lysateol] H.r} ©] Tho] &)
sl Zo] El= gl =], MC380)| €]& IFN-y A4k &
T cell immunity %ol FEH o2 ZH g 7[R cls A
2o},

Z+7+2) tumor cell line?] T F3138)-8 ol 2 ol
AL ThE 450 MEhE Holx) Skskot} MC3S el
lineol] 4] MHC class 119} <ko] 10w] A% =713l 98-8
10l 5L A THMC38 7.43%, CT26 0.78%). Lelu} Yo &
X & elal) A E2] activity®} immunity 2] Z=74el] o] v 3l

o] QAL AT 5 glvk

wgl B ol el o] 317 & AglolA] tumor cell lysate
o w}a} immune monitoring X] WA HZI5} Y Eo)
Hheg VYeEh T ok, AEEE S He Frbe
A7} 9k o]E tumor cell lysate QFoll Aol ofed &k
3 WA Bl Sl Grke A5 A Fo,
pulsing &t tumor cell lysate A Z =4 © F Qlslo] wied ut
2 ol Aol 98 FeAS G4 Lelslol
41303} tumor cell lysate®] FA41-& &Heolsl H Aa}, A+
A T lysate B F5, AZE o£HQ] primary 1] %
219170l et AE S4S gl o, cell linezbe]
Apole HolA gkghr}.

Hspe AAA LA 2 FEE SASHA chokdl
el A W 3o Aol dyl AEddA FA o] F7)
Sto] W44 S oI AEEF o WAR Dl
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of msk delAl Aol glol4] AIEe] B ol Fa3F o
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