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ABSTRACT

Background and Objectives : Endothelial progenitor cells (EPC) in one study group are not the same as those in
other investigators, suggesting that EPC is not a single type of cell population. In this study, we tried to demonstrate
the heterogeneity of EPC. Materials and Methods : We cultured total mononuclear cells from human peripheral
blood to get two types of EPC sequentially from the same donors ; termed early EPC and late EPC. Results : Early
EPC with spindle shape showed a peak at 2-3 weeks and died at 4 weeks, while late EPC with cobblestone shape
appeared late at 2-3 weeks, showed exponential growth at 4-8 weeks and were sustained up to 12 weeks. Late
EPC expressed VE-cadherin, Flt-1 and KDR at higher levels than early EPC did, and did not express CD45, whereas
early EPC did. Late EPC was superior in the production of nitric oxide, the incorporation into HUVEC monolayer
and the formation of capillary tubes. Conclusion : We found two different types of EPC that might play different
roles in adult neovasculogenesis based on the genetic and functional differences. (Korean Circulation J 2004;
34(3):304-313)
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1997'd ScienceA|ol] 22, CD34 o H¥EE
A7 HxPH o v el Fejste] I s AT
A o]sHEPC) 2} gttt # 9] 838k Re] il
Aol FoIdt 4= glrk= A} ws gl o]F, EPC
£ o83 tRksl Avtse] AT Folellx] s
SHEGITE olefdt Aol 29l EPCE @0
EHE 35 oluje]] vlieke 53 (spindle shaped) 2] Al
EQt) o] AxES Ay oM Al S5
& B, 4~6F Sl A} So7l= 20 % VeIt

ol g, =59 ExFHowNE g FAE
go] o]X9] BaEd} ve- v, B thE $7¢ EPC
9] ZAZ AAkeRE AT7F LY o] Aol A
A FATE kg AJ7dAAH(Vascular endothelral
growth factor, VEGF)E #7}slo] wioksha, W54
AlzEsh o FEl TS A 5 At duE Al
32 (Humen umvilical vein endothelial cell, HUVEC)
O] GSHldE fAlsh Beko R mhEA| SAsks EPC
7} ajoFet Rausigict olefdt xS 301 ot
o] Altuljeo] 7Fssta, AlAsHAl 2]t HUVECe]
HjglA ok 1087FE wE SA5 S 7 AoR U
BRI Lin 52 o]d7te] &50148 & 44 &

21719 (chromoso-mal analysis of sex—mismatched

bone marrow—transplanted recipients) < 3|4 ©]
2l NErd Z5olA fele EPCS sk’
HT Reyes 598 25aiE S P8l & wg
YE(CD34+, VE—cadherin+, AC133+, and Flk1+)
of oall TEE A% thidsls AARATAEMulti-
potent Adult Progenitor Cell, MAPC) & &&]+&= A&
7} EPCE] 7|9ojgtal Basigich ol9h o], 7 A5
ZEolA] AR AL TR el 2 Afolvt Sl
o= Btata, A oM MR thE EPCE XL
Sh= AoR u|Fo] FHagk F FHS AME UE EPC
7Fes & 5 Stk

A7 2238 F S5 EPCE B4 kel 4%
shal 7 AR A TS Bl Aget Bt
AL webA AN AR 3 FoiRtERE
T ERe AR TE EPCE wiksltla, olE 7 AlE
7re] AY5EE Blwsto] Kokt

ME %

crettol 2ey

w2 AT ARSE FAY] 5SS Hd) B HEY =
E 82 Agstw ¢ IRB(nstitutional review
board) 8] & ALt 715k FE ¥ wxd
A 50 mLAS Fo] Wit} @8l9H= Histopaque 1077
(Sigma ; St. Louis, MO) & A&l W=+l 2|5}
STk

M|

FaE dFE EGM—2 BulletKit system(Clo-
netics® Walkersville, USA : catalog number CC—
3162 ; endothelial basal medium, 5% fetal bovine
serum, hEGF, VEGF, hFGF—B, IGF—1, ascorbic acid
and heparing ¥313H 02 wjoksloitt 2% gelatin
(Sigma ; St. Louis, MO)& 431 6—well plate®] 1%
107 7W/well 2 B3t 5, 37X, 5% CO2 W7ol i
IS AL B % oF 697l wiAE WA,
o]% 3Yel shHY wix|E wBsigom, wd Tzkat

pis

ST o EN oI

o]79] BarelA e} 22¢], Dil—acLDL (molecular probe;
Eugene, USA) A% ¢} Ulex europaeus agglutinin
(UEA) -1 lectin A3 -5, 7F4 EPCollA 22}
Felspsick

B A7arE0] Wwdh 27] EPC= 1} 10 /W/well]
delr R R 2o Qo A WA oA wEk 5, 8
T RS FaA wEElth A WHe &
7] EPCE AIE 25 F oF 25 ol 7] EPCeh= th
T3 ez Jelith 7] EPCY Alolalelef] Q)
%7] EPCO] Al #FES Trypsin A& & A=
100 mm "jeFHAlel &A wjdsiick 1 & &5
sA *7] EPCRE Q&= A& E1sk 5 1257k e
39tHn=4). 7] EPC9} A< A Eelel A4
S8 vlash] Aste], AEE QI 9] A elA ut
gdal W Y5 (gastroepiploic artery) O ZH-E
T AEE 28] sfeksisich olsk(gastroepiplsil

Mo rlr
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atery endothelial cell, GEAEC) 2} 31t} EPC} GEAEC
2 717} 1x10'709] AEE gelating $J8 100 mm Bl

WA §7 125 B AL 52 Salaict

well WjeFAlel 5 §F & Al T2 A 218
A= EGM—2 HiAIE, AR Apatel] gt Ak 2AKE
f1a= EBM—24IA1E e]8slo] A 200 pL ol
S A wiFIITE 48A17F £, ZF AlEETe] T4 20 pL
9] WST—1 (Roche molecular biochemicals) &2

7} wellell F7Fsto] 2+ AlEe] 5245 HlasiSivh

FMIERAM(Fluorescence-activated cell sorter analysis)
£ 5ot NEEDITY By

EPCE wjekslel whet Wslel= 2F AlEawdreds
FAIE BA712 ZALSIGIEY A3l ARgE A3} &
ASL &7 2t} ; anti—CD31 (DAKO, Denmark),
anti—VEGFR—2(KDR) (Sigma), anti—VE—Cadherin
(BD PharMingen ; San Diego, CA), anti—CD45
(DAKO).

ArnEA CIF R ALSHES Reverse Transcriptase-
Polymerase Chain Reaction(RT-PCR)

dehia] A7 So14] #-072HeNOS, Flt—1, KDR,
VE—Cadherin and vWF) W3}5 FZAF617] $l8hed, Al
Z 3)A}e] AJHYE Trizol Reagent (Gibco BRL)Z A}
g3to] mRNAE EEaiich A A cDNA 7hhe
Reverse Transcription System (Promega) = AM&-5}
o] il o, WA 25 pl WS EFE-S NOVA-
Tag DNA polymerase (Genenmed) £ ©]-83}] PCR
ZZ(CyclerTM ; MJ research)& $352itl. PCR
Z274e "3 2}l ; 5 minutes of denaturing at
94C, 40 cycles of 30 seconds of denaturing at 94 C,
30 seconds of annealing at 60C, 30 seconds of
extension at 72°C, Z18]a1, PFA|EFO 2 extension step
of 5 minutes< F73Y313t} ¥ A& o AREH primer
< U 2T} aagacattttcgggctcac/ggeactttagta-
gttctee for e=NOS (548 bp), agcaagtgggagtttgc/ag-

gtcecgatgaatge for Flt—1(617 bp), ctggcatggtctte-
tgtg/aatgggattggtaaggatg for KDR(629 bp), aagac-
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atcaatgacaacttcc/cctecacagtcaggttatace for VE—Ca-
dherin(594 bp), gaggctgagtttgaagtgc/ctgctecagetea-
tccac for vWF (477 bp) and cgtggaaggactcatgac/
caaattcgttgtcataccag for GAPDH (446 bp).

Nitric oxide Y52 Hluw
AR Y2 Nitric oxide NO) WikseS 435171 §]
A AlaEEre] NO—-5o]4] ®X]2IR]1 diamino—fluore-
scein—2 diacetate (DAF—2 DA ; Daiichi, Tokyo,
Japan) §3E4E o] g8l 2749 EPCE Ca™' -
free PBSZ ¥=%A] A& &, L—arginine(1 mM)
¥ DAF-2DA(10 #M)E &3t Krebs—Henseleit
bufferg ©]§-3to] 15+ 3 HIFAIZLE A hu-
man VEGF165(50 ng/mL)E 2z} wellell 37Fst 3
37% HjF7elA 1681 F7FE mldaialet. 2 AlaEe]
PHAEE vlustd g NO9 ks g4 o= 1
= ol& flste], FFAnAEY EFAIRE
< slo] P B2 5 Image—Pro Plus®(Media-
Cybernetics ; www.mediacy.com) & ©]-&ato] Z+ A
329 FAAEE R0 o] AT

M SUHTN E(HUVEC) SHFUSHE ST A
Eo| HsH Hw A

6 well HjFE Ao HUVECS ©Hulekst 3 green
fluorescent protein(GFP)-& W&sh= ofd|=nlo]z] A~
£ #9A7 429 EPCE 1X10°714 2} wellell &
5 38tk 3AIRE vk §, PBSE o]838to] Z42ke] A
3 FEHA AE 3 FRRE ] ARE A7gste]

HUVEC @lledel 54 EPCO] 52 4sigict

Matrigel 2 ©|- 88t AL BRUTYTH i,

Matrigel® (Becton Dickinson Labware) basement
membrane matrixE chamber slide®] 7} wellel|] &
5 I3k Sk AJZE F9F 375 Tl Yol & %
EGM—201%] 500 xLE o83lo] 747 2x10'749] Al
EE BT SISt

12A1F & 22 4308 Aste], 94 &9 &
Zholla] Aol o3l A kst tubes?] XA W4
9] BS Image—Pro Plus®® v)w #4519ich

EPC ©@5ujke $allA EPCAAI tube 37952
& dotR Al 31, HUVECH 3l F3ilA 7]
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Sequential changes of cultured EPC

Dil-acLDL FITC-UEA-1 lectin

Early EPC
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Fig. 1. Sequential changes of cultured EPC. A: peripheral blood mononuclear cells right after plating: scale bar, 100
um. B: one day after seeding. C: three days after seeding. D, E: ten days after plating. F: three weeks after plating.
G: late EPC grew exponentially. H: late EPC which were selected and reseeded. I: late EPC grew to confluence
showing a cobblestone-like monolayer. J, K: early EPC taking up Dil-acLDL and stained by FITC-labeled UEA-1 lectin.
L, M: late EPC. EPC: endothelial progenitor cell.
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& oA 4E §
o sk FHeRS GF
enlo]g)As EPCel ZHiARl &

o) AEES Ao} Alali.

ol 93t tube FA5Y
PE 433h= ol
HUVEC3} 5%

o

2y

BAIAZ= SPSS 11.0 versions 831301, BE
A5 Py BEeakE E/\]ﬁ}"ﬂ‘ﬂr 253 HlwE
Student t—testt}h ANOVAZ 3337 pgte] 0.05vwF
A o AR guj7t = A0R SIStk

2 0

T A FEiS| SR MM E

A @elt= Bt 250l = 5 Y oH(Fig.
1A). 3~4%0] A7st & wljedA] vietel 82 Al
SERE Aznrt fgvgﬂazdr(mg. 1B, O). A= v
=380 mofo g Asahara“ﬂ A&oF Was EPC}
FAs A, olefst HMxEES £7] EPCEF st
Stk =71 EPC% oF 257 1 SV AKH R ST}
SOt 477 AR o] ElE AA8] AR 7=
oIt # AT T v B S
Hol= AYXES T UL} ol AEE2
T $ oF 2~4575E #FHEHUOH(Fig. 1),
HUVEC® fAkslo] AlsEzEmo] PrEEdL FoRER o]
SthFig. 1G, H, D. o] AlEEL FHsgor A
2 M EZZRE TS PR oH, —E AEFSS o]
Ft} o] AXES $] EPCEL 1 6}213}. %7] EPC
9] 79 57 AAlelA vehks 218 opinh 2 At
o] FRHA 2279 A4 JE’;E@%‘ AA = 1132
AA A $7] EPCE 45 7 AU, & Aol AR
sHA] gkgkon), Add A A= e HH%ETEEE*
AA BelM 7] EPC7F vERstth Al A
WHeH A3 52 Vo] RIEE ATEd
WA slo] gl Fojxt 129 F 339 AxloA 3'?7]
EPC7} &dstd dell, #ds® dlo] Sl 2ozt
1078 5 8'59] AAleA $7] EPC7} i-2l=o] FA4 L
2 st 2jo|&
ol F 71 HEe] AEEL
1J, D9} UEA—1 lectin A%HFig. 1K, M) &
o AaEe] 54E 73 Ysith

E
4

slo} et
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B3tH(Fisher’ s exact test, p=0.03).

TR B SEUIHANES] S5, YA o
U2} GEAECY soi=2] %t Yoli= 56.3+
5.69 55.3+£6.34% SARBIALE BN 50 ccRY
Bl 9 %7] EPCO] 5= tjgk 3x10°£5% 10" 0|91
], 35 Aoll= ok 5X10°7H4] 52 F, AA18] ikt
AA| DT ujeF 23 Fol et $7] EPC 1x10°
S wljokAlel] Bl 123 AelE 1310 +9% 10"
o] o]Zgth(Fig. 2A). 9] GEAECE %7] EPCS}
2 o R Al B F 4 B 3]
EPCRU} =% F4598 B3a & A7t o7k
o] =L WST—1 FAbel 23] 7] EPC7F %
7] EPCY GEAECHU} W] S213hs Frgslgla Al

1012 | Growth curves

101
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Total cell number
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106 | M o T === Early EPC
105 9 e — LateEPC
T E |
104 4 -3 GEAEC
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w
o

Relative cell viability
(% GEAEC)
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Fig. 2. Differences in proliferating or survival potential
among three kinds of cells, early, late EPC, and mature
endothelial cell. A® growth curves of both types of EPC
and mature arterial endothelial cells. The number of
early EPC, broken line: late EPC, solid line: the mature
endothelial cells, GEA EC (endothelial cells of gastroe-
piploic artery), dashed line. B: assessment of prolife-
ration potential by WST-1 assay in 5% FBS condition. the
proliferation rate was compared among early EPC, late
EPC and GEAEC and represented with relative % to
GEAEC. The difference was statistically significant when
analyzed by ANOVA. G: GEAEC: E: early EPC: L: late
EPC. *, T, F: p<0.001 C: assessment of apoptosis
resistance in serum-starvation condition showed si-
milar result to proliferation in growth medium. §, I p<
0.001, 1 : p=0.04.
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XA FHo] gl wiKellA] 7] Aske] R T ONA| S| MAMEL ME CFE HWIMIE 0N [

7] EPC7} 7P Aggdo] & A& e = giek A ol Nitric oxide 8d5H

(Fig. 2B, C). Az Bt G EE Flt—13 e—NOS, vWFE
WEsITHFig. 3A). Bk - 104 Aol VE—cadherin

CD31 KDR VE-Cadherin CD45
0% o 0%

> > % X
(0]
@ 5 5 ¢ ?‘;.3 0.1% % A
(o) =] NIH3Tc
t") P — ™ w 8
5 % B E g > S et 162 103 3 BT 10t 100 B 1ot 16 165 ¥ 20 10" 10% 100 3t
z < u i i 2 Mncs M;% H 0% Q 0% 1%
0 days
VE- . ° 10" 1% 10° u 10" 10° 10° 1 10" 10° 10 o 35" 10° 165 1 bl
Cadherin — — E-EPC 31.6%) 5% 4% .2%) %
—— 10da E$
KDR — — 4 ® 307 10° 10° ¥ 2% 10" 10% 10° v 10" 107 107 3 101 30% 307 (<D
_ - E-EPC 6 %) 1% 0% 40% g'_g
Fit-1 — —— S — 3 week E)
it T ] R I Feeen | S
= LEPC 2.1% 10.2% 73.2% 0%) §
e-NOS — —— — — — — 5 week 2
570" 107 10° » %107 16* 10° 1 © 10" 10° 100 1 10" 10° 10"
YWE ! 5‘546% 12.1%)| 2% | 0%
— ’ - HUVEC I!S
[t [t S Kopraaer: ]
SACLENE ee——_— O P - =
Fluorescence intensity

pre-VEGF post-VEGF @ .

»
»

Early EPC

Relative fluorescence intensity

Late EPC

Fig. 3. Differences in gene expression pattern leading to the functional differences between early and late EPC.
A different patterns of endothelial cell-specific gene expression between early and late EPC by RT-PCR. NIH 3T3 fibro-
blasts were used as a negative control and human umbilical vein endothelial cells (HUVEC) as a positive control.
GAPDH served as infernal standard. MNCs 0 day fresh mononuclear cells, E-EPC 10 day: the early EPC 10 days after
plating, E-EPC 3 week: the early EPC after 3 weeks after plating, L-EPC 5 week: the late EPC 5 weeks after plating. B:
different pattern of cell surfface markers between two types of EPC by fluorescence-activated cell sorter (FACS)
analysis. Fibroblast served as a negative control and HUVEC as a positive confrol. Plots show isotype control IgG
staining profile (red line) versus specific Ab staining profile (black line). Values on x axes indicate intensity log. C:
differences between the two types of EPCs in the ability to produce nitric oxide in response to VEGF by DAF-2 DA
staining. D: transformed graph. The intensity of the fluorescence of each cell is the vertical length of each line in
the graph. The summation of the line let us compare the intensity of fluorescence between the two types of EPC.
E:early EPC, L: late EPC. *: p=0.029.
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3} KDRo] kil wigdslo] 7] EPCZ #3ld1 Q. 35730 o]28] Béo] IAash= Zo] ¥&=3Ith 18
2S¢ 5 A9 Fle-19 We Ak 271 o $7) EPCE 79 v’k YWl VE—cadherin, Flt—1,
EPCollA o]&|3t YA E So] F3Ake] W& Hjek  KDR, e—NOS, vWF 9] 2Hglo] ZJalA vepgth A&

Incorporated cell

E-EPC on HUVEC L-EPC on HUVEC
- < - = T
% @ number/mm?2

500

*

)

400

300

200 |-

100 -

E-EPC L-EPC

@ Tube formation area (mm?2)
t

0.4 [

E-EPC alone L-EPC

0.2

ot

Fig. 4. Differences between the two types of EPC in the ability to incorporate into HUVEC or to form tube on the
Matrigel in vitro. A—E: in vitro incorporation of EPC into HUVEC monolayer. A, C: the bright field image of early EPC
and late EPC respectively added to HUVEC. B, D: the same dark field image. B: early EPCwere GFP-positive. D: late
EPC were GFP-positive. E: graph represents the difference of the number of cells that incorporated into HUVEC.
F—J: capillary tube formation on Matrigel. F: only early EPC. They seldom made a tube form. G: only late EPC.
H: the complete tube area in unit area made by each group is shown in the graph. E: early EPC. L: late EPC. |, J:
green fluorescent cells were early EPC on | and late EPC on J respectively which were transfected by ad-GFP,
and non-fluorescent cells were HUVEC. They harmoniously made tubes on Matrigel but late EPC did better than
early EPC. K: quantitative comparison of the complete tube area in unit area made by each group. *: p<0.001,
1:p<0.001, F:p=0.008.Scale bar, 100 um.
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Ao e dxgde] dal= CD317} CD45E
Aotk (Fig. 3B). W& EAAIQ1 CD45% wljek
sFaA Axb Al $7] EPCY) A= wadw]x] ¢
k31, VE—cadherin®|t} KDRO] 7-$+= @X} S7H=I%
t}. CD319 A$+= 7] EPColM= AAasitizE 5]
EPCE 7MAi= S7Isk= HslE Baink F 7] EPC B2
5 VEGFe| ¥E&3}0] Nitric oxideZ AgAdslgion] o)=
DAF—-2DAZ gI1515tHFig. 30). 342 FEs vl
stod nitiric oxide?] A4/d58S Bl oY, KDRS
7 Esk= 7] EPC7FNOE 1 Hol whAsh= 2
< & 7 sickFig. 3D).

o &:&:l

O

AR Lo T TFA EPCE 5 H Al

W3] hfuAE Afol 2 FAksle] Ak sY s
Hrrel] S8l Alsgst HUVEC wuleko 2ol Hyle
%7] EPC%} 7] EPC7} B 7Fs3t Aoz et
OV} (Fig. 4A-D), 7] EPCell Bj&} 7] EPC7} v
Holk Aoz 2 ek Fig. 4E).
et S 73 BeFAEE YR I A
18l = Q1= FHS W] €% Matrigel
tube 45 B7lelA F AEY BAEH PP
< - g2 YeRttl #7] EPC= HUVECH Y
ok Jro] mAEd F459S veERA v Fig. 40),
W] 27] EPCy ¥ BoFe] 725 o]F4] X33
th(Fig. 4F). ©]& vlwalr] flste], dAekdzel
HASE tube WS A IGITHFig. 4H).

71E8] ajuAEe} Hsshs gl E ] #
712 98l A8k EPCSF HUVECS] Matrigel 3-vioF
of|X=, 7 EPC B #3HdS 7F< 1 HUVEC# 43t
ato] tube®] §F WS o]F+= & HUVECH x3}& ©|
Fu BAETE #4 silckFig. 41 ). 22v 27
EPC7} 57] EPCell H]ato] /33 tubed] ®W#]o] 4
o] 223t tube Fd5YS K ﬁW(Flg. 4K).

O %
=
=

—tﬁt O_u

=

e}
TH

H

=

=

At
=

AREE 49l BxdoziE F 7 the o
o EPCE $AJel Myl o, S A)7lel et 212}
27] EPCS} 7] EPCe} Baigich, o] % 714 A%

£ FehhsllEe) S9E o FReklont wope}
et Za5Et Aol gut wa faa o

Zgol tF=a1, VEGFell REg-31eq nitric oxides 8=
FHoY Matrigel$lellA] tube #4354, = HUVEC &
Zulool AUk 58 FA AolE walrh
Asahara 52 Ag0® 43l x| EPCE
Husigled I olF B AghEe] xHgkdot vk
el Qlof eRM2) o) E Holi= EPCE Bial]
r/}s)n)lz) o]8]dt Al EPCE} Baj9ul AEE0] 9]
AU AR EPCAAIS] Fol BEshhs 21&
oF 5= Utk EPCE| oS gRlah] flall ¢-2fi= %4
EOT—.OLJ os %Xﬁ A{]_L—TL__ g]zs]_ HHO]:—‘—]_;(] ok A ;2]]
Hjeksilcy. lste] & AN Ak oz
7 TRE Al %149}92@ 1%t
D120} e g H

it

R
HjokE]= 7
#)3= Asahara”} 2318k EPCY!
skt AR ol 271 EPCE]' 3153, $7] EPCet

wHEl 212 Lin” B Reyes $Y0] Bargh Alzst

AFSFSATE.
Murasawa 572 2 oldimulo]g|As o] g3}
telomerase reverse transcriptase® % H3AF

%7] EPC7} 7] EPCS} Ak AR #385hs Bl
Sisieh. e AREL ojw e fA A AXA
%31 $7] EPCE dofulo], telomerase reverse tran-
scriptase®] W&o] 7] EPCE vt & HQsdk e
o].u_o_ o) 2= o]oh:].

$7] EPCO] A% &4 Wy} A4 AJlellA 25%¢1
AA] o=] ol wxd el A SRl v
o Zlow ®lvk wsh AxE el <Jshd A

&S B3l $7] EPCE w3l @39 x7lel 371
EPCE 7] EPCEFE Adex o= Fea) vlo] uljeF
o]~ o] $7] EPCE A+t S5k

7] EPCe] &9 Wi} ddsd A8k fek 2

s WAE A=), o= ol 01]/‘1 &do] A= A
$- EPCY| 5-glo] Z7pdrke APt Rgst g4
ARlellFE LxPde] FAF7F EASARE oA
98 Falo] Hold $7] EPCE s847]9] A
# Ao o) Bk Ao A=)
38, Reyes £°-& %7] EPCoR= AEEA|zR} Fok
2 Zefe MAPCE Rashas ¢
2o 7] EPCE w3 &+ Sas FAE=T
1 wshPgelld 7] EPC7F QIIEAe] o+ Bl
31A] itk wabA o}y 271 EPCS} 7] EPCREe] &

A= getebA] edtkar & = itk

=)
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5 A EPCIHe| M WS oA AL

%7] EPCx= Aojof 3~4F8h= & 717Fa?4qt vl
Wrhssl o) o]de] ruse} frAlstek VY v,
7] EPC 713 wiefrbast J<3] S8k &
ARet AZE wljokgld olde] T thE Bae} H]Sesh
ok 5= ek et $7) EPCE W] 9 B3
HIAER AAA ek AR ol dis) SlEA
7ML 7] EPCSF GEAECSF] A4 &gl Al
35 Hlweigltt AAE Alest ToIxte] Aol AR
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