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1. OIR20M FXI8MZE2| 22|uft

6 WA 8 F#< o7l C57BL/6 -9 E Z3 A Fd A FFAZTE 2
st B A i A E-& 8 (complement-mediated cytolysis)t ZHaYU A4S

Fyetr] g dESEFAE 7] A&A eI 22 stelBYy = AlEZFE A}
£39H(5B3-6.72 (anti-mouse CDS8, rat IgGs, ATCC TIB105), GKI1.5
(anti-mouse CD4, rat IgGs,, ATCC TIB207), RA3-3A1/6.1 (anti-mouse B220,
rat IgM, ATCC TIB146), M1/70 (anti-mouse Mac-1, rat IgGw, ATCC
TIB128), M5/114.15.12 (anti-mouse I-A"*" & I-E*, rat IgGz, ATCC TIB120)).
stolB g wmf AZFoA A2 GFEFAE ol &t BAMI MELAE 4o
A T A, B AX @5 5 AA A

AEZAA & ZF5HAEA x 10mDE 24 well culture plate (Costar, Cambridge,
MA, USA)el 1 ml A ¥olFa njdufAlol A wiefatitt. wifui#= RPMI
1640 (Gibco BRL, Grand Island, NY, USA) vjx|e]]l 56T A 30%7+ H] &3k 71
$elo} A 10%, penicillin, streptomycin, L-glutamine (Gibco BRL), HEPES
(Sigma, St. Louis, MO, USA) 18] 3 2-mercaptoethanol (Sigma)< % 7}sle] A}
g9 on o7)d MolEFISIo = %3 w2~ GM-CSF (PharMingen, San
Diego, CA, USA)9} IL-4 (PharMingen)E Z} 10 ng/ml % F7}stsit} 29 144
o,

wjoksl AZE7E 7t 2ol FAAAESNA FAE EA7)(FACS calibur;

o= HHX]% ﬂ@‘é‘]—ud/ﬂ HHOO]: 6?2151“ iﬁaé}gj

p

i)

Becton Dickinson, Mountain View, CA, USA)Z <FA|GAEe 3wl
CDllc (PharMingen), MHC class II (3ol B 8]%=vw} A X3 M5/114.15.12), CD40
(PharMingen), CD80 (PharMingen), CD86 (PharMingen) ##}2] &2 2<ls}
ATt
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AZ3ARE CB7BL/6 mhe-2 oy SA1% fa A2 1 x 10° BI6/F10 Al
XE 27 ml Wi Ao /A7 ¥ mitomycin-C (50 pg/ml; Sigma) 0.3 ml=
24X, 36A1%F, 48417, 173l T2A13F EQF A Este] ¥ A E(floating cel)RF |
Hatgoh AFHTF = AXEolA A3 mitomycin-CeF F7] A E3LAM(ate
apoptosis)tt A EZALE A EZZHcell fragment)S AAB7] Y 10 ml
phosphate buffered saline(PBS)o. & F-FA171 & 2500 rpmoll A 587 94 &g
sbal 7 A (supernatant) S A AR L™ o] AS 3 xb#E whE AJdstdTh o] &
A BRNE AAGL Fe A E(pelle)s MEZILAL Aoz A&t wf
& AlZE7E 71Itie 2o AZEIALE AJA FAE A 7]E &8kl propidium

iodide(PI) ¢} annexin-V (PharMingen) @442 %

r o
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A EZFAFE C57BL/6 vh$-2 obd 4% S AEF<9 3 x 10° B16/F10 Al
EE 7 3RESH e dEe 3 N8 F AAEE 2500 pmelA 5

A akal A Aere AFHete] AL Fhow AT

Mitomycin-C& g8t 3 x 10° BI16/F10 AZE YA Egsta AL 2 A
& AETAL Fhol I 1 x 10° FAFANEESE wjFu o] @3 24X 7F Ft
s mgetant. a8 WEn %S 3 g wrEE 3 x 10° BI6/F10 AXE

QAR T AAF AHAL AT} FPow Agate] EH 1 x 10° 5
AAAESE Aol P 2447 Eob B mgetTh A%AA AZ wof
= WY R 12A]7ks9r A=A AE anti-CD40 (0.1 pwg/ml;  HMA40-3;

PharMingen)2} LPS (10 pg/ml; E. coli 026:B6; Sigma)E 713 $ ot



Al 13t
FAe AYEA e FAGHMEE CDAO ligandst LPS A= glel, sensitized

Al 23
g9 et e FALHNEE CDL0 ligandsh LPS 2+ 3 sensitized T

Al 3
R EE R
sensitized T
Al 4
A %9 A
sensitized T
Al 5
A EARE

sensitized T

sensitized T

FAdd BEEAIZl FAGAELE CD40 ligand®t LPS == glo],

A FAGAEZE CD40 ligand®t LPS A= &

g7 HS A7l FAAAEESE CDA ligand®t LPS A= gl

FA7} WA FALHMEE CDA ligandst LPS A5 F,
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Al Lol AHANES Fol enzyme-linked immunosorbent assay(ELISA) kit

(Endogen, Woburn, MA, USA)Z ®kEAZl & kA

=
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%+ microplate
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spectrophotometer (Molecular Devices, Sunnyvale, CA, USA)E o]£3}o] 450

nmel . FFE=S Z4ete] IL-12p70 4% A ekgich

7. T MZ 4] #HAL

Hg fEl T AXe 6 WX 105739 ¢l C57BL/A6 vhg-2z=el 5 x 107
BI6/F10 Al2E5 T° 4% Jdto] FAG 5 79 5 Abgehe] oA SIS
FrAZIaL vS EEd § HPAE B =S RPMI 1640 wiFuf Aol ¥ L
36TColA 1 AZF 307 &<t wste] & M EWFS A4F s nylon wool column
of FFAIA AAH

A DAL AZAARE B16/F10 AlE<F wieFe & A5 AAdo s sl
Az AAFEE 1 x 107 FAFHNEE 96 well culture plate (Costar)ol] i1 1
x 10> vk W feEll T AZE Hsbste] wiksta, Wik 49 F [H]
thymidine (Costar)S 1 uCi/well®] s%=2 H7}slo] liquid scintillation counter

(Wallac, Turku, Filand)Z 16417} & WAl S S =A &1t}
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CD40, CD80, CD86 Ao wrd & gl (29 1).

2. Mitomycin-CE #{XE8t 042 4M SME MEIAL &3

B16/F10 A*ZE mitomycin-C (50 pg/mD= 24A]%F 36A1%F, 48A1%F 18]aL
T2A1ZF EwF At £ AER AfFHEAT. AFHIF T AlEe] A
mitomycin-C¢ 7] MEDANY} M EZIALE MEZZES AAsH7] 98] 10 ml
PBSE #7lsteo] FR/A171 § 2500 rpmoll A 5%3F AR sta A Ae A

s A 3 Ad W Adsdth 1 F Ede AASn g ddes

e

PBSZ H{A171 & FAHAX BX7]5 F3to] annexin-V/PI 4202 A7ke] W

b Fells 27 AEZIAZE 57.2%, F7] AEZIAZE 19.7% @RS e A

Z7] AIEIAFZF mitomycin-C A 8] 36A]17F Fof = 83.5%, 48A13tell= 84.6% L
ol T2AFbelE 90.8%® #EHJATHILE  2). wEkd o] AdolA =
mitomycin-C2 48*A17Fget At = A ETS AfFH3 5 PBSE HFA1A
2500 rpmel A AR 2 FHAS AASL G HAES A= WHS A8

om ol Wriol 7] AMEIAY AMEIAE MEZZE A ASE] 80%°]
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v oFslar wieF 24x1%F 9] AH NS Hof ELISA kit= IL-12p70 S 543t
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O A, FYe FRee daglol AsdAs FrhetA fske Wl FAY
%

AE ] TL-12p70 732 ELISA® HEH A fskon, A=sAqasE F7Hg 739
= AZEAALE FAI wfgd ol vl AlEALE FAa mjgd Lol FA

Ao ® FoetA =2 IL-12p70 A S E A H(p<0.05) (L H4).
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-~

a9 5 e Tek AR AT FAel wmE FAGAE T AlEe] F4%.
AIZ DA A EZAAE BI6/F10 Al wFsta A5a42 53 1 x 10°
FAFANEEZ 96 well culture plated] ¥ 1 x 10° vF$-2 % F28 T A=
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sHAl = A YERsk e+ p<0.05).

Factor; CD40 ligand®} LPS.
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Abstract

T cell proliferation effect of dendritic cells cultured with apoptotic mouse
melanoma cells

Woo Gil Chung

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Min-Geol Lee)

Dendritic cells(DCs) are antigen-presenting cells that induce T cell responses, which
play roles in autoimmune and allergic diseases, transplantation, and cancer. DCs can
present exogenous antigens to T «cells not only in the context of major
histocompatibility complex(MHC) class II, but also of MHC class I molecules, a
phenomenon termed cross-priming. DCs efficiently present antigens derived from
apoptotic cells, stimulating class I-restricted CD8" cytotoxic T lymphocytes. However,
DCs that have ingested apoptotic cells may not become activated, therefore inducing
T cell tolerance unless further DC maturation is promoted by additional maturation
factors.

In this study, the aim was to improve the methods for antigen preparation in DC
immunotherapy. We postulated that apoptosis antigen would be a more efficient
antigen with additional full DC maturation factors.

To remove the supernatant which included late apoptotic and necrotic cells, floating
cells, which were previously treated with mitomycin-C for 48 hours, were centrifuged
and the pellet was obtained. When the pellet was stained with annexin-V/propidium
iodide, more than 80% of the cells were early apoptotic cells. We also observed an

increased expression of MHC class II, CD80 and CD 86 molecule after antigen
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pulsing with maturation factors(CD40 ligand and lipopolysaccride(LPS)). However,
there were no definite differences in the expression of DC surface molecules,
according to the method of preparation of tumor antigens. DCs pulsed with apoptotic
cells, followed by activation with CD40 ligand and LPS, had enhanced T cell
stimulatory activity compared to other experiment groups. When cultured DCs, which
were pulsed with apoptotic cells, received simultaneous stimulation with CD40 ligand
and LPS, interleukin(IL)-12 secretion was increased compared to the group stimulated
with necrotic cells.

These results reflect that DCs pulsed with apoptotic cells, with the supplement of
additional maturation factors, induced enhanced T cell proliferation and secreted high
levels of IL-12. It also suggests the utility of mitomycin-C induced apoptosis,
supplemented with additional maturation factors, as a mean to generate efficient

immunity for tumor in vivo.

Key Words : apoptosis, dendritic cells, melanoma, maturation factor, T cell
proliferation, IL-12
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