3t ee] A A9 A3
J Korean Soc Coloproctol Vol. 19, No. 3, 2003

CEA2l Tat §& HEMEIQ O] 8Tt CEA E0| §TY HAUTAY S
S/t

HE e Slstefst slahetal, vl g st

oH&

. 2}

4917 . QA . =HQ' . ZET

o |

1o
[0

Enhanced Induction of CEA Specific Tumor were significantly increased compared with those with CEA
: : : (244/10" lymphocytes) by IFN—y ELISPOT assay (P<0.05).
Immumty by TatCEA Fusion Protein The cytotoxic T lymphocyte (CTL) activity using mouse

Chang Hyeok An, M.D. Wong Kyung Kang, M.D. T—cell, EL—4 pulsed peptide (EAQNTTYL) as target cells

_ 1 . was 23.3+2.75% (E : T=1:100) in the CEA group and

Seong—Taek Oh, M.D., Hyun II Cho, Ph.D.", Tae Gui 95 919939 (5, : T=1: 100) in the TatCEA group. In
Kim, M.D. ELISA analysis of the IgG isotype, the titer of IgG2a and
1gG3, representing Thl immune response, was lower than
- that of IgGl1, representing Th? immune response, in both
College of Medicine, Seoul, Korea the CEA group and the TatCEA group.
Conclusions: These results suggest that TatCEA could be
used for the development of a tumor vaccine and cellular
immunotherapy using CTLs induced in vitro. J Korean Soc
Coloproctol 2003;19:121—-128

Departments of Surgery and "Microbiology, Catholic University

Purpose: The human carcinoembryonic antigen (CEA) is
expressed n several tumor types, including colorectal can—
cer, and 1s a tumor—associated antigen used as a target for
antigen—specific immunotheraphy. CEA is a self—antigen
associated with development, expressed in fetal cells and
rarely expressed in normal colorectal epithelial cells. The Key Words: Carcinoembryonic antigen (CEA), Tat, Dend—

ingiuction of immune response to CEA is very di'fﬁcult..In ritic cell (DC), Cytotoxic T lymphocyte (CTL)
this study, we attempted to increase the tumor immunity )

specific to CEA by using dendritic cells pulsed with fusion tefotd &y, Tat, TR MME, ME=Y
proteins of CEA and Tat (transactivator of transcription), TM =

which transduces extracellular proteins into cytoplasm and
causes antigens to be presented with MHC class I pathway.
Methods: The Tat gene was amplified in the PNL4—3 HIV
plasmid and then inserted into PCEP4 plasmid vector. The M =
CEA gene was cloned from ¢cDNA from LoVo human
colorectal cell line and then amplified through polymerase

chain reaction method. After cloning of PCEP4 plasmid gk Wnkgolle b ow Az Hognkg-
vector, the dendritic cell was sensitized and internalized o] Tolelm, o]E]dt HroL AEEA TAE
with CEA and Tat—CEA protein. Then the Western blot I sFoista, ) e o= CD8+ AIX : ¢ T ﬂ*
analysis of the expression of CEA in the gene—modified (CD8+ cytotoxic T lymphocyte; CTL)2] o] F 23t
dendritic cell and the immunofluorescent staining of the Aoz FHAt! o] 5 aEF TAZE S5317] 9
expression of CEA in CEA or Tat—CEA—pulsed dendritic cell :\ 2or i S }ﬂo =0 .° =

were performed. A detection of IFN—v—releasing CD8+ 8l &--od % ¥ (tumor-associated antigen; TAA)°I
cell and a cytotoxicity of T—cell were was assesed using 3t ol 7} A 4Eo] ghom )23 DNA 7]<9] uhdt

ELISPOT assay. The Immunoglobulin (Ig) G isotypes were 2o} 5 - 3 - Lo ol
analyzed with enzyme—linked immunosorbent assay. The 2 Fdell tik THIE X e At At A7
statistical significance was assessed using Students t—test. 7} 2 AlLE 2 ek’ Fok-al3k 3 ollE prostate-
Results: CEA pulsed in dendritic cells was distributed over

. ific antigen,” HER-2/neu,’ MUC-1,” point mutated
the cell surface and TatCEA was observed in the cytoplasm. specthic antigen, /neu, » pomt mutatec or

The cellular immune responses by 1mmumzat10n with wild-type overexpressed p33,” MAGE antigen,” 2] 3
dendritic cells pulsed with TatCEA (322/10" lymphocytes) carcinoembryonic antigen (CEA) So] &&lA] 9lon,
o B T4 & 9] sleto] = 3177 7] (peptide epitope)
Q) A A} i;;mﬁéi&j;z uifj]yi?;gujiz o = ;fugg};_ 0|5 Zok gglol] Eo|H o7 ALl
Tel: 02-590-2781, Fax: 02-595-2992 AZE5AY T AIEE o] &3lo] Fd& X537 f13k

E-mail: stoh@catholic.ac.kr o Xgo] JMutE 9)\‘4‘.8
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CEAT 180 kDa®| bl = A tast, 91k, A4+
ol Al 95% ol Wk = ar, Fqhe] oF 50%, vl4aA
ZA4 #Hge 70%04 HEEE Aog HuE g’
AL BolH o g g3l gd-Fol AEEA
TAHIZ7} F5257] fl3ll4 = MHC class 1 ®4}ol] &4
o] A== FH o] LAFHolrt. o3t TG AlE
o] o] large multifunctional proteasome ©f ] 3l
*]2]=]o] transporter associated with antigen processing
chil Aol o]l A3 A|(endoplasmic reticulum) 2 o] 53}
o] MHC class 1 s#2Fe} Z3 = a1, S AE 7 F3)o]
AE Edel AAEE FHLR o] Fol A

CEAE o] &3 g9k g3} odFol|4 MHC class I
FAAA A o3t AEZA TAEE FE317] 9
sto] Z7]oll= CEAE & sl= A=Y vaccinia vlo]
H2E o] &3kdrh. nhg-2s ol A A =3 vaccinia
& "o F43le] CEA So]& Q] AHNA mwduks-
I AZA Wduk3& FE8to] CEAE Hdsie £
A o] thste] Wo]H Q] W dukgo] Yojub= A&
gholsldel!! 2 Zolls Aol At gAfoll A A=
vacciniag ©]-&&te] JFFaRE Fsly] 93 <
7t A =5 gleh? gk B MHC class [ 24}ol]
AgtE 9l CEA &Y Z A 7|(CEA peptide epitope)”} T
w0 &2 FAAA LY} CEA peptideS o] &3lo] &
Foll st A E£5A TAIXZE stz s A7t
Slov” CEAS hE3kslal 9l DNAE A4 44k
Aol F91ste] CEA SolH el AEFA TAHIE A
AL gxgto g2 FaA0] gEoF ol S 9w
7F 2k # ), o]e 3k MHC class 1T 22}l
DA AL AE JFoll A w3y = gl
T3tElo] Uehbe SAe] lom g FHToll=
WS 2% MHC class 1 Aol AlA| =] =5
T7H ARSI gl Ak o s Wil g A
2] AL A EWoll o] Y (endocytosis)F
F-E MHC class IT E4}el] 23l #A|A=|e] Th (CD4
AZE A58 Hez g5 doadnkeS 7
7l dl FAEE Aeg deA Yok

HIV Tat (transactivator of transcription) %Fui72-2
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N-terminal domain, cystein rich domain, core domain,
basic domain, 5th domain®] T4 domain F+Z & o] Fo]
#] 9o, chemokine 2. & #-8-slo] thall o] 3hehs
Ae sk, AlZW o]d] IS AXA gk A=
A Wz AgEe 540 Uk’ o] F Tat iAol
AZA HE AdE = SA L residue 4904 57 o}u|
1= 7](RKKRRQRR)®l| 3lidsl= F-Eoll 23k Zleg g

r

v

A gom® AEA Wz AdE Tat shi AL o}z
g3t 714 GeEA UA ot AEA oA tk
WEsl] 28 AX &£FEA HellA MHC class 1 H2¢
o} ZAgtste] AE FHOE AXEE JoE dviA
oo ol 54 Fo &l tH3k MHC class

1 2ol AR ALEA TAZ BAWSS F5317]
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1) CEA2} TatCEA 88 ®AAIS| FEEH 1 Hd

HIV §-3 A5 Z3Fsl= PNL4-3 HIV plasmidol] A
Tat FAAE FF53817] lste] vh3-2 primers ©]-&
st} Sense primer 5°’-GCATAGATCTGATGTGTTT
CATGACAAAAGCCT-3’, antisense primer 5’-CGTAG
GATCCGATTGCTTTGATAGA-GAAGCTTG-3’ 2.2 &
Z5 FAA AHE2 1% agarose geloll 4] A 7] o3 53}
#ol3}al, Gel extraction Kit (QIAGEN, Hilden, Ger-
many)E ©]-&3slo] HIV-1 Tat FAAE Felshadrh
CEA A A= primer (sense 5°-GACTTTTTAACACAG
AATTGGG-3’, antisense 5’-CCTTGTGCCCATGGAAC
ACAGAC-3)% ol 8sto] Agt tlagt £ Al ZF)
LoVo A|Z3F+ATCC# CCL-229)Z K& E-2]= cDNAoJ|
Al PCRH e 2 F&slqic). 25 Tat F+4AE Bgl
I8} BamH [2.2 AE & T3 AgtE L2 A3t
pCEP4 plasmid vector (Invitrogen, Groningen, Nether-
lands)ol] AFdstict. AM=3 pCEP4 plasmid vectorE
thA] BamH 1.2 A 2]s}3 CEA FAAES 4Hlsto]
TatCEA7} 4+d = =3} pCEP4 plasmid vector®} CEA
T2 4= pCEP4 plasmid vectors 2243t ch.

2) MZF 3 HHe

EBNA ©l 2 g whssl-= 293EBNA A EF29} CEA
£ WdldlE 293EBNA/CEA, TatCEA7E =&
293EBNA/TatCEAY 2 mM L-glutamine¥} 10% $-€ljo}
& A (fetal bovine serum; FBS: Gibco BRL, Grand Island,



oHdE 9] 491 : CEAS} Tat &%

NY, USA)e] *E3+= DMEM (Gibco BRL) HA] & o] &
3kod 37°C, 5% CO, W7ol Al wiekalgiet. nh--2= T
A|E F =% EL-4 (ATCC, Manassas, VA, USA)A| Z&
f1¢k o] Alzzx]l DMEM #iA]oll A wofs}d

l

ol

3) CEA% TatCEA 88 BHITIZ 2AZAIZ £XIY
MEZE 0lg% Y

Ok ="

ARH el A AEE syl fste] 6~
85 ¢H C57BL/6 wh-§-2=9] T2 R Eelt
= AlEellA TAE, BAIE 3 tIAAIEE AAZ +
100 ng/ml GM-CSF (Genzyme, Cambrige, MA, USA)¢}
500 U/ml IL-4 (Genzyme)7} 35 RPMI 1640 ulA]
(Gibco BRL)ell 4] 717+ uhekstlch. =24 A|Zo] g
M 7Hak2 TatCEA &
Ft FEE AR+
g Aste] Yganl oz RAAAL B 247

44 559 CEA 3% A7} TatCEA 53 T
AR A FAG AEG<10mEE 24 AETS
aupe] 4 upg-2ol] FMEAB G HEFOZ g
AL AeslA e FAA AEES Fletgdct Al 1
A SR AEL] AMEA F 25D T FABIL

ANFA 2% ol AN Wl kg ATA Wel

o= 54838
4) ELISPOTO| 2|8t INF-v &8 ZmZ3 =X

CEA Siglo]=of ti3l AlZA wWodnk3 = a7t
2] IFN-vE Z4317] fl#l vl A Eelsle] 1
F7+ ul|okt F2]44A ZFoll 10 ug/mlZ CEA FElo]|=
= AAA GFAAANEZZA ALsdet vk
capture mAb IFN-v7} I B % * 96-well vljoF=ol] ™
o] FYU3 v o] v AANEE EEsle] HAETE
AAZE vh3 CEA Sieto| =7} 7H2kEl A4 A9}
2o nlg1: DE Edste] 1x10Ywell FEE wiok
zol| &3 F 37°C, 5% CO;, vl7]ol A 2447 vE-S-
Al ZA k. PBS (phosphate-buffer saline)/Tween (0.05%)%
33] A% % 2 ug/ml Biotinylate7} 2%l & INF-v&+
A5 H7lsto] A-ZolA] 2417 vESAZ e 48] A
gl v} avidin/alkaline phosphatase s *d7}s}o] Al-2-of|
Al 1AIZE WA 7] 3 wbsto] 7 well®] spot W&
ELISPOT Z74 7](AID, ELISPOT Reader System, Strass-
berg, Germany)E ©]-&3lo] ZA3} )

5) CEA 50| THZF2| MZE &ds 53

Wy E] 2] ok-e FA A AE 1x10%mioll H-2K E A
3%l CEA S)elo] = E(EAQNTTYL) 10ug/ml S =& 4
AZE RESAIZ AEE 21 FAIRE b 34 o]
HA7tE A4 AEES 3,000 cGyE WAL =AY
th W FU38E up-2 9] vAAZE Felste] 2001
HlE 2 =3sar 24-well viFzoll &3 ¥ 37°C, 5%
CO, wiet7|oll A wfekslSict. vk 2~3 wich Al Z &
sl A 20 U/mle] IL-2 (Genzyme)E 718} v}
jeF 74 = A5 HEZFE F53l9] CEAC| o3t
S| CTL A#lls= 5748317] 1l EL-4 A|Ze| CEA
Hefo] =5 10ug/ml FEE 447 HH3A71 $ 23]
A&t oy FAAEZ AEsto] Fokoll tist SolF
ol A|E AHlls-2 ZAekdet EAXEE 100 Ci *'Cr/5
x10° A|ZZ 908 B¢+ FAG thS 43] A4 ¥ 10%
Sello} & o] E3Hx RPMI 1640 viA of] HF-3fo] V-
3 9] 96-well HjoFZol 1x10%well T2 HZE3s|aL A
Foll A wiFHd T AEFF 100 : 1 v]&E 78
Aok wekZE 1,500 rmpoll A 108 44 HAH A7 of
< 37°C, 5% CO, wWlek7|ollA] 4X17F wfekst = 1004
o] AZHNS F7Aslo] vcounter (Packard, Meriden,
CT, USA)E o]&3lo] WAZg F43aL of5o ALt

4 o) gute] ATAN AEE St

Experimental release

-Snontanenne TP]PQQP

% specific release (SR) = %100

Maximal release

-Spontaneous release

Experimental release: LA £} A|EZA] T A|EE 7
joksto] o1 gk
Spontaneous release: HIA|RF O 2 uljokE] FA A EoA 1
< %
Maximal release: 1% Triton X-1002 47}l wloket &
HA|Zof| A A2 gk

6) CEA 50| g&&A| Il 53 U 1gGY isotype

1o FU3E whezellA el S dAEE
3] 4zt CEAE WaAsl= LoVo AEFE spot £t
3 IZAIZ F HA s A E 34

o
o

MR

= 39 FAIgE & CEAo) okt
25 anti-IgGE o] 83}o] &G
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Eco Rl — —— EcoRI : CEA
Babm HI/Bg/ll <—| |—> Bam HlI
Eco RI — | ——Eco Rl : Tat-CEA

Pvul X

Nrul

Fig. 1. Map of recombinant plasmid, pCEP4-CEA and pCEP4-TatCEA. The direction of transcription is indicated by an arrow.
Restriction endonuclease sites containing the EcoRI, Bam HI, Bgl II cloning site are showed and cloned with CEA, TatCEA.

upos wxo] EakEl CEAS] @4 RS =Aet
71 13l 96-well riefzoll CEAE W33l LoVo Al
%2 Tgstel Y b We] F
AE 1:50022 34ste] 1A HEGAIT ¥ IgG,
IgG1, IgG2a, IgG2b, 1gG3 (peroxidase-conjugated goat
anti-mouse IgG)e] A5 o|g3lo] EdH FEE
ABTS {2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonate)} 7] 2
(Sigma, St. Louis, MO, USA)Z ®FA]7] t}-&
MAX 250 ELISA %% 7| (Molecular Devices, Sunyale,
CA, USA)E ©o]-&3}4] 410 nmollA F35=5 EAsiedch

Spectra

A A BAF+FEFTARE A, A
AS AAE7] Yslo] Student’s r-testE E74]
Halste] Fo0A4S AAsY o FAINE Fore

FO|

—_

1) TatCEA SBIEME Wal 9 BT FHo|

olr
ok

TatCEA 523 CEA g A-S AAkstr] ¢
3l 72 =3} pCEP4-TatCEAS} pCEP4-CEA plasmidE Ak
2+ glo} AAA|EZF2] 293EBNA (Clontech, Palo Alto,
CA, USA)oll Holg & hygromycin 2 A & ul] oFs}-o]
R H AEFE IRt 3-CEA A E o] &3l
180 kDagl CEA®} 183 kDagl TatCEAE

2w #oletglth(Fig. 1, 2).

FA A el 3k ghiE o] Holsa =ASH] 9

western blotS

1 2 3 4
205 —
' o — <4—180, 183kDa
116 —
97 |
1. LOVO
66 2. 293EBNA
T 3. 293EBNA/CEA
A 902FERNA/TatCEA

Fig. 2. Expression of pCEP4-CEA and pCEP4-TatCEA in
293EBNA cell line. Protein extracts of cell lysates were
analyzed by 8% SDS-PAGE gel and subjected to western
blot analysis with an anti-CEA antibody. CEA was expressed
at 180 kDa and TatCEA at 183 kDa.

3l CEAS} TatCEAZ 105-7F A7 3 QA7 5=
AFAEE CEA 5o] THAET A2 FFqAg
A3} CEAE AEZEHol BXsla 9lom, TatCEAE
AZANE o] F3sle Fde HrhFg. 3).

2) IFN-v &8l 23 iz SF0| 28t CEA §
Ol HZY BAs HIt

CEA®} TatCEARE FAA|7] A4 A| ol 3t
AEAL HARks 5 335 FH37] 93l Wd
Al 71 ukg-2mofl A FBl3E v A E
(EAQNTTYL)E FHAAIZ] A ZAEE AR ol
Al AFslke] IFN-v e R Z 9] Wi s ZA3S
t} IFN-v w8l ZZ Wil gzgoz Agst
CEAR A= 7] ob2 FAZA LTl A= 14.544.5
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N/10* FZFE, CEAR ZHAA7 FAAAZ T A=
244+29.570/10" B Z L, 3 TailCEAZ ZAA7
A AR ET-ol A 32270+28.270/10° D Z T2 F2l 1A
Z719S #2319 ch(P <0.0001)(Fig. 4, 5).

Bols &3

3) CEA S0/ME SMH T M=

HAAZ] up-g-2=0f| 2] L3 v A ZE CEA )
o] Z(EAQNTTYL)E ZHAAIZ A4 AlE2 A3k
Woll A AF=ste] 15597 vk 3 EL-49} CEA 3E}o]
= 7% EL4E ZFHAEZE o] 83lo] CEA 50| AE
A4 TAIZ W55 Z74313ch EL4oll CEA 3iE}o]
=5 A7 FA A Zol t3l] DCRFE WA A7 A
& Fol| A= CEA Eo] CTLo| S5 #] 9kgkor}, DCY
CEAR WA|7] AdFollA 23.3+2.75% (effector cell:

target cell, E : T=1 : 100), DC/TatCEAE 4|71

A B

CEA TatCEA

Fig. 3. Immunofluorescent staining of expression of CEA in
CEA or TatCEA-pulsed dendritic cells. The dendritic cells
were cultured for 10 days and pulsed with CEA (A) and
TatCEA (B) at the ratio 1 : 1 at 37°C for 2hr. CEA was
expressed on the surface of DCs. TatCEA was expressed in
intracellular space of DCs (x400).

:CEASH Tat g% ©A L o] &3k CEA 5o] 354 Hodse f &= $7F 125

Aol A= 22.9+2.23% (E : T=1: 100)& F
2ol 7} it SANERE CEA Sleto]| =7} 7125 A
Lo EL4E FAAEE o] 83 A BE FolA T
Aol o3t AlE=4 o] vehtA] gkSkrhFig. 6).

4) CEA 50| &sA Aol X 1gG2| Isotype =M

Wed A7) vhg-2oll 2] Heldt W] CEA Sol 1gG

3] 338kA]) 17} DC/CEA -7} DC/TatCEAS ™ 4]
71 A ToNA 1 128022 FL3F L) Isotypes &
A8 A3 OD 410 nme] ¥4 %7} DC/CEAT-oA =
IgGl (0.812£0.132)c1] ®]3] IgG2a (0.372+0.149)2}
IgG3 (0.383+0.1308)%1 2", DC/TatCEAE W JA|7]

600 -
500
400
300 -

200

IFN-y spots/10° T cells

100

0 h

0 DC/cont

DC/CEA DC/TatCEA

Fig. 5. DCs pulsed with CEA peptide induces CEA specific
DC8+ T cell responses in IFN-¥ ELISPOT assays. Spleens
from mice immunized with DCs pulsed with 293EBNA/CEA
and 293EBNA/TatCEA lysates were incubated with 10* DCs
pulsed with CEA peptide for 24 h. Each bar represents the
mean of the results from four mice+S.D.
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- . i -" a4 ¥ '—Ip. I L] -
<] . % = 3
I - Il I‘. ' L 1 B .I L]
. R S - TR T o
. " & o, L
lni' |-I .:." g - . f»
DC/cont DC/CEA DC/TatCEA

Fig. 4. Detection of antigen-specific CD8+ T cells by ELISPOT in the spleen cells of mice immunized with DCs pulsed
with 293EBNA/CEA and 293EBNA/TatCEA cell lysates. Representative ELISPOT wells are shown after plate development.
Cells are incubated with DCs pulsed with 10 ug/ml CEA peptide. These spots were visualized and counted as described in

the method.
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DC/cont
607 E/TRatio 607
| [ 100:1 |
507 = 50:1 50
& 40- 404 [
>
< 304 30
3
2
S 20- 20
nm
0 . . 0

DC/CEA

DC/TatCEA
60 -

50 -
40
30
20

10 4

- i [N

YAC-1 EL-4/cont EL-4/pep YAC-1

T
EL-4/cont EL-4/pep

T
YAC-1 EL-4/cont EL-4/pep

Target cells

Fig. 6. Induction of the CTL response using dendritic cells pulsed with CEA peptide. DCs pulsed with CEA peptide at 37°C
and used as stimulators. Spleen cells of immunized mouse were used as responders. Targets consisted of EL-4 untransduced

or transduced with 10 ug/ml of CEA peptide.

37 O IgG IgG2b
[ 1gG1 DO 1gG3
B 1gG2a
g 2-
| M ﬁ%
(0]
[&]
c
®©
£
2 11
Q
<
0 :
DC/CEA DC/TatCEA

Fig. 7. Analyses of IgG isotypes in immunized mice. Mice
(four mice/group) were given 5x10° DCs and DCs pulsed
with 293EBNA/CEA, 293EBNA/TatCEA lysate in HBSS
twice at 2-week intervals. Two weeks after the final
treatment, mice were bled and serum was tested for the
presence of immunoglubulin. Data are the mean+S.D. of the
OD 410 nm value for each group.

AF Foll A = 1gGl (0.974+0.044)01] B3l 1gG2a (0.368
+0.139)¢} 1gG3 (0.316+0.176)2 F T+ Zroll <3t
2ol 7} glglom, o] = Th2ell 2|3k mojuk-So] =9k

< HolFrhFig. 7).
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24 slefo]=, RNA 5ol 9l
A\ A Zoll CEAS} TatCEA &
% wlod Zdsto] in vivo 4ol
A CEA o] AIE 54 T AI£9] S22 slsigict

Tat TH 22 HIVE] =4 chuld o] dFo g AlE
2] Z73ellA HIVell 7= Aol Holx]o] ZF F4
Aol el SRSz 719 HIVIE 84
3tEIchE AAAo] WA R 9k Staphen £ Tat ©F
W e] 37.72 2919) ol 1] S Haoll HAA )
Aol a7l + F wiekd Alx ‘4'] T4 SRS
Zqeto] Tae TRl Hol54S Selaigick. 22
9] odtol|A] Tat WA 9] # o] éa o] -&3}o] MHC
class T F-A}oll CTLOY tgh EA -8 A|Asl7] 18k
AL olseld sk Tu G ol e

ot ©ofo ot 1
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oot 4lm °

in vivo 01'01]/4 CTLY & f"E— glols}
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hatidylinositol, a complex glycolipid) 7} 7] ol
A Aol 74 A CEA AXTro 2% A ol 4]
A|ZA A2 S- 8535k &= 9lolel Ao g AYztE]9lc),
Thie] WA AolE7ile s ezl IFN-w=
9] S vhol B4l A0 2 BA48HE T AlEellA 4
=] MHC class Iol] 2]3l] AX]=]+= FElo| =of| it
o] T A& Hhg A] Eulx|o] A4 W3
I Sl AAoleh? ol olsl it
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