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T Cell Proliferation Effect of Dendritic Cells Cultured with Apoptotic
Mouse Melanoma Cells

Woo Gil Chung', Tae Hyung Lee®®, Hye-Ryun Kim', Hee-Don Han', Sang Kun Park’

and Min-Geol Lee'??

Department of Dermatologyl, Cutaneous Biology Research Institute” and Brain Korea 21 Project for Medical
Science’, Yonsei University College of Medicine, Seoul, Korea

Dendritic cells (DCs) are antigen-presenting cells that induce T cell responses. 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
apoptotic mouse melanoma cell 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 were
centrifuged and the pellet was obtained. When the pellet was stained with annexin-V/propidium iodide,
more than 80% of the cells, which were previously treated with mitomycin-C for 48 hours, were early
apoptotic cells. We also observed an increased expression of MHC class II, CD80 and CD 86 molecule
after antigen 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.
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g kgl 27\ AEE S A E (immature DC)
of

oy 2l onde 5o =EE F deeE

(mature DC)&} &},

FAGAE 7V ZHEe FAAZAEZA LA vy
W& Aoy Fa3 AlLeke Ao] geBAR, 2 )
o EAske FAGAEY F7F vUR Ho] ATt A|oke]
wolth et 19921 CD34 4| 2£E  granulocyte/macro-
phage colony stimulating factor (GM-CSF)£} tumor necrosis
factor (TNF)-a 2 A}=53to] 274329 o il ko] 7hs3t
the Aol RagPa®”, o F dxddelA oF 5-10% 3
%9l CDI4"A| %= GM-CSF¢} interleukin (IL)-4% ©]-&3}o]
FAAER wjFe] Thsdthe Alo] BalE o], FAAA
¥ A7k aA 243E S A

b SN = oe7kA] ofE DA EY 7ol
oJA|E o], hAE] Felo] HAH R T Ao HALEA
grol shll o) gk AE=A T AL o] AEA ebe
Aoz A . webr Hole A JEd g
DA EQ] $Ape] FAM 25 A A v datar of 7]
gake] b Zu; el AL S gho] wijekete] A
T YL QAT FAGAEE PGEG o] SRS
Ao Al Foldte], FAFAEIE ATH R FUdEo] A
Z54 T AZEE FEdomA A9 g dizé<= 5
FRNANA B S

53 7] o S X85l AR TN wjFR A
FANEE o] &3t AZA AT A AHE Bagl
AT Yom™E, o) F AR T ofu] FRHe YelME
=gt A7t A= T g Jey ofdn AR
AEE o] &3 ¢ A EHE 27| AR s FAME
S} g FAGANEY AR, FAAAIESY FYUH, FUske
FAPEAEE] i FAGA R oW e AFES)
Aol ELA 5 ol 7 FYzlojol & MEo] B

A 314} (apoptosis) E 4 WESkAL ek e Al EE
A Wl ARG Ao BHAE fA8EY Fod
dge P o gL major histocompatibility com-
plex (MHC) class 11 ¥2}EEgt oli]g} MHC class 1 EA45
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O EE _D,

%

el

%

o2 A7EEx) A 11 A A 15 2004

Bole] gdALs e AE wAPA (cross-priming) o) 2L
sh=tll, AEIARE S 7L A2 A} (necrosis) L FF
A ZEd) H)Ete] v E3H o2 MHC class 1 £ £33
PALL & 5 Y wEs FARNEE o]ggt e
A5E 3 AFol AZaAE ST} FdEo] AE
=70 CD8+ T AXE ¢ & f=E3t] ¢ gt &2
Aew maa e’ weh FaEsl AEartEA
<914 (immunogenecity)o] Eolxth= Hug gup
SR|TE AbEl = B o) Al Z AR Sk o) A
EHAE FHAEZIL A Qe EFEC] U £2 I
Mg oolvke Bavt glom”, A7k A Zaabet A Ea
AR S AR AR L] A 2A ) EE T
Baw JUF’ olgA AR Akt AEAANE g
A F ol Zlo] T FIH R FAMAE HAR T AL

—

(e3

AZDAHE FUA I} FAEA T G2l 5 o] ghele
TGS VYehiA] @a WY ie-e 4o
AE FAGAR] A57dE Aol & 7Fede] Stk
T FAAA 2] AsdHE HsAZ S 9l CD40
ligand %} lipopolysaccharide (LPS) 742 414914} (maturation
facton) & F719& |, AZA} &1E QA|ZE 4R AHAE
oAl M #go] dojupx] Fm FIHQ T AE Fdo] &
ojuf=Ald gk A+t w|lEt
uebA B dAelAe vk o FAFEE A XA
A)F) AL eAVEA 9 vjekEt 3 CD40 ligand 9} LPS® A4=+
gkl s A7) stlvt ekl AlLurte @
A3t F7HARL gl Ab=o] FAEAI Y] R T
A ASEEd Amd Jke FeA AH A (in
vitro)& Eoto] EQlsto] By AEA¢l ek W g W
M Zaa vk

rr

ERUET
1. DIRANN SRIAHZl Haluig

6W%] 85¥<] 97 CSTBLYG vhe-2=e] Ui 2t 7 o
A BFAELE Eelkeith BA ) Al EZ-E-3) (complement-
mediated cytolysis)e} EH Y AAE F3er] Y3 T
EYAE W AN vheR Le Soluwel AEFE
A8 v} (53-6.72 (anti-mouse  CD8, rat 1gGs,, ATCC TIB
105), GK1.5 (anti-mouse CD4, rat IgG», ATCC TIB207), RA3-
3A1/6.1 (anti-mouse B220, rat IgM, ATCC TIB146), M1/70
(anti-mouse Mac-1, rat 1gGx, ATCC TIB128), M5/114.15.12

(anti-mouse I-A™™ & I-E™ rat 1gGa, ATCC TIB120)). 3}o] E.
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glEmrl AEFoA A& DFEIAE o] &3te] EA
AELHE doHA T AE, B AlE, O 5 AASI

AFZAA T ZEAE (1 x 109m)E 24 well culture plate
(Costar, Cambridge, MA, USA)ol| 1ml % oo njjoksj
Ao wleksld). wjokal <= RPMI 1640 (Gibco BRL,
Grand Island, NY, USA) =9l 56 Col|A] 3047k H]E3}A]
71 $-ejo} ¥ 10%, penicillin, streptomycin, L-glutamine
(Gibco BRL), HEPES (Sigma, St. Louis, MO, USA) 12|11
2-mercaptoethanol (Sigma)< 3 7}8ke] ALg3EIH oM, o) 7]
AolEFIelo 7 AFE v~ GM-CSF (PharMingen, San
Diego, CA, USA)<} IL-4 (PharMingen)Z Z} 10 ng/ml¥| &7}
A9 29 771 0.2 WA E maAl Wl 62 A7l
e

ket A7 71t 2] FAIGAEIA] FAE F
X 7)(FACS calibur; Becton Dickinson, Mountain View, CA,
USA) = A]A|Ee] #Wgklel CDI1lc (PharMingen),
MHC class I (3Fo] 2l =n} A|E3 M5/114.15.12), CD40
(PharMingen), CD80 (PharMingen), CD86 (PharMingen) =}
o GAz els

2. MDA} 2 NIZ2|A}

A E3ARE C5TBLI6 php-2~ ofA SA fraf A<l
1 x 10° BI6/F10 A|EE 2.7ml #jiz|o] LGA]7 &
mitomycin-C (50 ug/ml; Sigma) 0.3 ml= 24A]7F, 36A]7L, 48
AlZY, Z12lan 72417 B)F Agleke] ¥ A (floating cell)
AHAsACE AFT = A EAA A e]d mitomycin-CE}
7] M| E3A} (late apoptosis)t} A EHAFE A EZ27Z (cell
fragment)S #|7|3}7] 98] 10ml phosphate buffered saline
(PBS)S. & H&A17] & 2500 rpmof|A] 5E7F YR st
737N (supernatant)= A AR 0 o] AL 3t HbE A
gtk o ZA AN AAT A Fe HAE (pellet)S
AEZ AL G o2 ARSIt wjeket A2} Zg R
o] AEaAbE AJAA FAHAE EX871E5 F3ke] propidium
iodide (PI)®} annexin-V (PharMingen) 94 o & 3ol&lsivh

A EI A= 3 X 10° BIGFI0 A XE 7} 38 ¥k WEs)
alEs 3 WhEg & A4S E 2500 pmell 4] 5E7F A ¥
sha AT fFste] AEZAAL Ao R ARRSIGITE

3. EiEI} MROIR} X2

ool
[H0

Mitomycin-CZ #]2]% 3 x 10° BI6/F10 AL Y94 5g]
a1 AN e AAG AL Fhol] wFE 1 x 10" 3]
AR L E vokuR] o] W1 24A)17F E<k 3| whkslslv)
gla WET %S 332k 9Eal 3% 10° BIGFI0 A XS

LA FAAAANEY] T AE = 83 21

A et T, A A AEZHAL FA o A3
of Wikl 1% 107 A A L Wl Ao] ¥a 2447
$<b ] MRtk A5 A Tl W e
12A]7FE<t A 40142 anti-CD40 (0.1 ug/ml; HM40-3; Phar
Mingen) <} LPS (10 ug/ml; E. coli 026:B6; Sigma)E 3 7}a}t

5. MOIE7I1 2| 2At

FASAEE AT rked A3 g BI6/F10 A= 2}
S w, wjek 24X7F Fo] AHAE ol enzyme-
linked immunosorbent assay (ELISA) kit (Endogen, Woburn,
MA, USA)Z ¥r3-A]7] &, dbAA == microplate spectro-
photometer (Molecular Devices, Sunnyvale, CA, USA)E ©]
&dto] 450 mme X FFEE FYsto] IL-12p705 FHF
A3,

6. T MIZ SAZHAL

H e T A 6 WA 10573 9] ¢ C5TBLJ6 nh-+-
2ol 5 x 10° BI6F10 A 22 F2] %2 H3lo] AR
79 B ARSI o FAFS FEAT)A HAdS B
gk &, MM 552 RPMI 1640 vl kullx]of] ¥ 36
TolA 1417 303 S wekate] = AxEnhs 33t
nylon wool columne| E3}A]# Ac)

MZ el AZIALE BI6FI0 AZ wokdt T, Ay
AP E ALoARE AAZE | X 10° SR AA LS
96 well culture plate (Costar)o] 31 1 X 10° w}-$-2 H|%
el T AEE Hrkete] wiekata, ek 42 F [H] thymi-
dine (Costar)= 1uCijwelle] F=2 A7}abed liquid scintil-
lation counter (Wallac, Turku, Filand) = 16A]7F & WAls-S
=59

7. A

A 15 LS AR Fe A EE CD40 ligand
9} LPS A= glo|, sensitized T 4|32k vk

A 27 LS AelFR] Fe FAAAAEE CD40 ligand
¢} LPS A= %, sensitized T A|3E2} njek

Al 3% AEAAE A7} HEAIZ SR A LS CDI0
ligand®} LPS A}= glo], sensitized T X2} Bj
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&
Al 4t AEAANE L W17 FA A EE CD40
ligand} LPS #}= %, sensitized T 4|9} vk
Al 57 AETARE AT -gAI7 FRGAELE CD40
ligand$} LPS A}= ¢lo], sensitized T A3} wjok
Al 67 AETANE g W17 FA A EE CD40
ligand} LPS #}= %, sensitized T 4|9} vk

Z o

1. OFRA0HAM TR MM ZES 2a[uye

647 85%39) 9 CSTBLIG vh$-22) vjH| 23} H e
A R BRALE delnewrt ARFAN de B

EIAE o] g3te] EAmp NELANE doAM T A,
B AZ, &7 = AASAR 2 F A2 vhs GM-
CSFe} IL-47} ZA7be wf =)o 627t vjekate] Al 4=
AAGAELE dom, o] AEES FAE A2 A4
Ao EWadel CDlle, MHC class II, CD40, CDSO,

RS

&

CD86 #At2] &dg #lstsiv (Fig. 1).
2. Mitomycin-C2 78t OFPA o4 SME NETA}

gl

B16/F10 A| ZZ mitomycin-C (5 ug/ml)& #]2] 24A)7F &
e 27 NEIAVL 572%, &7 A EaA) 19.7% B
At aelx 27]) A E2AE mitomycin-C #]2] 36A]7F
Foll= 83.5%, 48A)7ro| = 84.6% 17| 72X 7= 90.8%
2 s o} (Fig. 2). webr] o] AE 4= mitomyein-C
B 48X 7kt Ao = A EUS A)F e &, PBSE F

et R Areks]x] A 11 E A 1 & 2004

o

1o
= A

>

pu-a

2500 pmol A YA Fe| 2 AL AAT L
OéTL—; H(]—tg% /\]—%—‘3]—92_@_ 0] 31§J— H(]ﬂ:g o] ,‘?:7] }ﬂ
A2 A e A A ABE] 80% o]kl 27

Az vns A A& F des AL E

Bhod annexin-V/PI Ao 2 20131 tHFig. 2C).

O

iz o
XFR7S
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R

-

o= o o
i,

N
f
Ol

w XN

Al AR AEZAALE ghdo] R FAE] A St ol
oAwg Jaks v|x=A] FQlE] Aste] FAGAEE A
ksl 1 A3 =x)7H oA MHC class 11, CD8O,
CD86 #7e] Wdo] e F7HEE 49 & Yo, X
AR A ZFAAZL BIGFI0 AES} 24A17F %2t 3]
isotype control¥} B|w3l3]-S v AT 7te] A A o7
oJu| & Aole #HEE 4 glolch (Fig. 3A). o|3 W
glo]l =71 CD40 ligand9} LPSE A&0A 2 27|81

2 ) wx wslo] YRt Seit A%l 4339
2 o) B EWLY Z7kE 29 TRl B E
SJulglt Aol g 1ol kit (Fig. 3B)
4. golo| TR9 NROIX} X3 K20 N
TAIAMES| IL-12p70 MM
FAPAE BU HEAAE AHAL W A4

5T
et

A9 A5 el E Tl e A6t AeiA A dA
=

= A ZaAte} A EZIAE BI6FI0 AE9} nokala mlok
24A17F To] 3 NE wol ELISA kit® IL-12p70 B2
Stk

A3, g4l

ok aslel 4545 271

Isotypa

cantral

Counts
10 20 30 40

Counts
10 20 30 40
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Fig. 1. Changes of surface mole-
cules expressed on DCs with matura-
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4 isctvpe

tion. DCs were cultured from mouse
bone marrow cells using GM-CSF
and IL-4, as described in Materials
and Methods. On culture day 6, cells
were assessed for CD11¢, MHC class

MHC class
al

Il, CD40, CD80, and CD86 expres-
sions by flow cytometry. A represen-
tative experiment of the five per-
formed is shown.
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LA FAAAANEY] T AE = 83 23

‘T -'a"t TE B q::_r

i 23 e
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T

| =+ 15% >
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I Em 1w® 10 T

(7]

=L FL1H

§ o > v

e . SYen 5.45% D e

e T e e
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o 1% 10 104 .
. FL1-H

ANNEXIN-Y ====mms=mmemmeaaad

ol i sl 5o

sasl o

36 h 9.67%
Fig. 2. Stains with annexin-V/propi-
dium iodide of antigen pellet, treated
Lag with mitomycin-C for 24(A), 36(B), 48
10 10! (C), and 72(D) hours. To remove the

supernatant which contained late apop-

mal_socoml oy

totic and necrotic cells, floating cells
. were centrifuged and the pellet was
i obtained. When the pellet was stained
: with annexin-V/propidium iodide, more

aanl s

than 80% of the cells, which were
previously treated with mitomycin-C for
36 hours or longer, were early apop-
totic cells. A representative experiment
of the five performed is shown.

A.  Maturation factor(-) B. Maturation factor(+)

g
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E A
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1
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1
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| E MHBE class |1
1
£ £ 2 3 A
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2 3] o
el ! \
3 Y S—
- T E S
FL1H ELIH
Fluorezscence Inlensity ——-—- >

Black - Na antigen

(aen — Apoptosis

Fad - Macrosls

Fig. 3. Changes of surface molecules expressed on DCs after
antigen pulsing with maturation factors(CD40 ligand and LPS), ac-
cording to the method of preparation of tumor antigens. Cells were
assessed for MHC class Il, CD80, and CD86 expressions by flow
cytometry. A representative experiment of the five performed is shown.

100
B *
il a3
m =
IL-12pT0 T
(paf mi}
a0 F
20
U T o
Macrsis (=] Hecipes (4] AponkEh [+] Aoopinss (+]
Factori+| Fackar+}

Fig. 4. Interleukin(IL)-12p70 production by DCs in the presence or
absence of antigen and maturation factors for 24 hours by
enzyme-linked immunosorbent assay kit. When cultured DCs, which
were pulsed with apoptotic cells, received simultaneous stimulation
with CD40 ligand and LPS, IL-12p70 production was increased
compared to the group stimulated with necrotic cells(*: p<0.05). A
representative experiment of the five performed is shown. Factor;

CD40 ligand and LPS

ks wjo] FAIAMES] IL-12p70 A4S ELISAR &
A gston, A&AE Frket A folle AxAAbe &
A3 w3 o] M) A ZaAE FH3) wekst oA
EAA o7 GolatA =& IL-12p70 AR Btk (p<
0.05) (Fig. 4).
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Respander-to-stimulstor ratio {100:1]

200
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- T
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Lk
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Fig. 5. T cell stimulatory activity of DCs in the presence or ab-
sence of antigen and maturation factors. DCs pulsed with apoptotic
cells, followed by activation with CD40 ligand and LPS, had
enhanced T cell stimulatory activity compared to other experiment
groups (*: p<0.05). The values are reported as mean S| (stimulation
index) of triplicate wells with an error bar representing the standard
deviation. Factor; CD40 ligand and LPS.

5. S0 ZROH MROIX} AT RRU [E FRIMNE
o T HE Z45
AL AZALE 39 F, ol o] SRR
S MFARE W) e T AE FHE AT FET B
Pl mHE IS 5 YEAS B3] Aste] T AL
Z4%¢ ARG FAPARE T AE 3458 AX

ks AT BIGFI0 AZG A 5 A
C57BL/6 B}-9-29] Zol| BI6FI0 A EE 13t ZAleta 7
4T AL N HA T ALE Dolelol e, e 4
2l % ['H] thymidine& H7}3 & WAle-S 2489l o
2la F71# Q1 CD40 ligande} LPS9} 22 A 59025 F7)

AR u) ST T AE Z4%50] oJPA| ke
REEE

AEAE Fo1eA RS uje AXAAE B3 o)
¥ Fab oA 44

ek o Hla] AEnARE g w
R ME F4E Yehls A=A 3# (stimulation index,
Hf el gt A= vl 2] thymidine &-<=H])7}
ot BATH SR FofakA| ekshrt (p>0.05).

W gl F7 WAglel AsdAE FUke BE A
o A&AE -r7}'5}x] o o Mg FAAAEL T
Rk = ASAFE7} = ‘/}E}‘/H‘/} 3] -o

<= AHEEHA %}74‘/} AZIAE S
£ FKF AR AEacte gl
& F715F FRGAEY] T Al 52

el

o

IR A7EE) A A 11E A1 E 2004

SstAl =7 UEbsT (p<0.05)(Fig. ).

o &
ol 79| ol thale] 4%, lo} e, WAL &
o] AlREa 9 Sel W) e ol AlRkel a3

o] Bysa
i glom AEet ddHgA IRl FAGANEE
oF WA 57} MR 7P S Bk gkt

TFARANZE o] &3 WX FEAN AFaAME o]
T gdoR ARRE F UE TFede] dSlE Eeta
AR ZAA7F dojxivks At Adbe FAAA 2
R ﬁ?ﬂrol & 7HsAol . FARAELE o]
gt % T2 s TR LI AHE =, v
= ?X]*Mhﬂ FA7bgse ol wEEo] IA, AA
EA o A= W #HE (immune tolerance)S -F-U3H= 7
Wi T A AS58S As FAGAET B b
ofth. meht Asnrte FUe wAPAL v HA

). weh B2AS) of2) Helxarle]
o183t 3

Ay i 03“., rJ

ok
-
] iE ol fZ Qo 4y Ay oo

A EZAA A5 X]’\o“ﬂ.‘%a CD40 hgandg]r e
A%k o] WG o, ok A5 AEE
8 QhllAl H A%R S PAE] AR T A
22 BRI wasl et e o
AA = T Al F48HEo] 7V\°}°ﬂr/}* ZAhE Ba
oF QA wade S A fed *X]*Ml
o CD40 ligand9} LPSZ EAlo] 2rkshe] wlokalsl<
HeR FARATE AR A S ST T A
EAue-S RYTiE Raw gt

ATIAE AH, B, Skl 5 olel AR e
2 AR 5 A AR Aol B H 2] A
Z 1A annexin-V', P77} dojuiAwl, & 7] AxZzA}
(annexin-V*, PI)7} dojdty’. AZuAlE =8| 9lo]
mitomycin-C #|2] F #j Ao Eoldles Axet & A
E5E AR, el & AARAE AATA Bds
W F7] AEDA@mexin-V', PU AoRglE A
(annexin-V', PI)7} &2 A& 2T vba 2 A9 o)A
AL 48417 Eot mitomycin-CE #| 2| dle] B A LTS

AT 5, dalEesto] AR NS Arsta JHETE A
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LaAL PO AL }{— W 80% o)t 2] AlEZ:

AR AERRE GA A S e F2 IR Almdrn
uteba] F7] A X EA}EVM okl Aol JEe HAa
skatar 80%] Y 7] AEaAbeE shdvrom AFE ¢ 9l
ek 7] AEZAL A Zob FAGAEL] daE AT
3L, 7] AZ AL A Ee FAAEL] e S8 A
o= BuEal glov, 27| AEZIAL A 2T A3 o] =
%Okﬁﬂrsl E 7]%} ko ] H]—z‘s:] 3} 7)4\0; @71—37] th_ro]
o 2 AdelAe 80%e)de) 27) AETAE A EE A}
B3to] FTEARI o] Wo] HEH = o|HE H3WA F
11*0“1391 A& AAle AEAE &3 AAseR S

U]H/\ SeX ] SAEI} A ASS Bow oy 7K 1Y
7} AR WHo] ZuleA B B A3 A
Abob A EALE BI6/FI0 AL E 24417t E<t 8] wj

3l A3} MHC class 11, CD80, CD86 H-x}-o] wtgo] Z&

F7HE S #EY F Aoy FAgH R = A Rt

giglem of2fg Wiske dglal A=glo] el AATe

2E FASANZE A5 e wYo] ks wkdgit) &t

A5k o] 3 TAEYe] Z7H= CD40 ligand9} LPSE A<

AR Frleke w sk vEskt) ol= AlEXzAhd

Al HAHE gl AA RO R e FAVMIEE ] s

A2 4 glom, Bolao]l J&olale] =)t XA 29

AA B Ao & 2 QL o3t} shX g THEk 2|

oS M4 o
i L VE
4

)

kel JERES 39 WIE S5 femE
49 @k 8o g Ao w Aae)

IL-12% 359} p40¥to] o] o] g (heterodimer) S ©]
Fi9lem 538 Tyl ¥h3-9f A7
N7E wHE Uepd®. 99 Bgoa] A8 5
o] 7hA Rdrda} FaREAke] wde] Shv AL IL- 124
A FolAA He 5 71sH o A& Aot
B AN FARAR IL-12 AT A5AE 71
T 7ol A ALE 3t i Fst ol HleiA AlEILAL
g ‘:‘H‘*?fL Tl A A e ® fFoEA =3P
<0.05). o)A AZIAR UL SR AL 2 E]E)
< "W, A5l EASA A TS AE R Tul BE BYS
Hhed gy

B Al A #71E BE Adael w7
A2 T AZ S4& Uehlle ASARZE ok o, Al
TS RO ARSI ASAE SRR ZefA g
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