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CEE] B® U@y AWM 19 AL+ 48 I (human embryonic stem cell, hESe) 50 E 3 R 5,
JO AL B B 47 4 40 i Chuman postnatal foreskin [ibroblasts, hPFF) i £ 240 M 17 35 = 35 W22 H % hESc & 44 K
WIS R e R R AR E . AR ORIUTL B 2 R SR DR 5 35 g 4 B AL 41 43 i 8 3R B AT A A
AALTE AN . R ] 35Gy v T2k MR RO EL ) & iU 37 )2 . F hESc(HS181T 40 MR o) Hefh £ i i 37 2 b B 4k
AU 20 A4, 8 E B W8 I A5 2 A8 4k, W0 5 JEL 40 O A 1 ot R R 0 A, S PR AT BUSE Be B T M 5 e IR+
FEIR T B B B W /N B (severe combined immune deficiency mice, SCID) {4 PN B #6488 T 1% B A4 N 4 BE 70
LR SE T %t hESc 4R W2 S P AT R E . SR hPFF M5 38 5 B o A K S R UE 5%, 2044 20 4L L) L B
FRIEH QI EIE A A Y R . B v HIER RS R S A, 24 b YRR E AT M DR 455 20 BV 1 R SR R AE
P 37 2 0 B A Sk . HS181 hESc /£ hPFF A% 3] 20 Q{75 BE 48 & H AR 15 R 20 ALOIR 25, 40 i 5 ST R A2
£, 5 RIAAE B BR B B Oct-4. Nanog G IR R T4 B 5% ¢ IR F 5 BF 1L 35 Fr B £04% 20 U0 hESc W K5 H 3
AR 2 40 1 B T A B9 28 IR 4R (Embryoid bodies, EB) 45 #, n] 4 2] CDY0O.,Flt-1, Nestin 3 R B 234, IE 745 2
MBI D ET 3 AN CE MM, W hESe R4S ZHETHERE . (AR L E 5 BN K 5 20 U hESe
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Human postnatal foreskin fibroblasts as feeder cells to

support human embryonic stem cell growth
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[ Abstract] Objective To investigate whether human fibroblasts cells as [eeder layers were capable of
supporting the growth of human embryonic stem cells in wvitro. We now describe the hESc lines
(HS181) that had been derived from the beginning using human postnatal foreskin fibroblasts (hPFF)
as feeder cells, serum replacement (SR) medium and continued undifferentiated growth. And then we
characterize hESc through their biological characteristics.  Methods Foreskins were obtained from

the postnatal babies after circumcision and were donated by their parents. After the primary cell
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culture with enzymatic digestion method and purification, we got the human postnatal foreskin
fibroblasts cell lines. Cellular morphologies were observed under inverted phase contrast microscopy
with hematoxylin-eosin staining. The cultured cells were identified by vimentin immunofluorescence
cell staining, and they were used as feeder cells to culture hESc. The culture medium applied to culture
of the hESc (HS181) consisted of Knockout Dulbecco’ s modified Eagle’ s medium (Knockout DMEM)
supplemented with SR medium and basic fibroblast growth factor ( bFGF). After cxponentially
growing HS181 cells from passage 7 to passage 20 were identified hESc through their biological
characteristics. The lincs expressed markers of pluripotent hESCs (alkaline phosphatase, Oct-4 and
Nanog). The pluripotency was shown in embryoid bodies in vitro, and the pluripotency of line181 was
also shown in vivo by teratoma formation in severe combined immunodeficiency/beige mice.  Results

By morphological and vimentin immunocytochemical staining identification, we got the stable hPFF cell
lines. The coactions of SR with bFGF culture medium and hPFF as feeder cells play an important role
in proliferation and undifferentiation of hESe iz witro. To identify growth situation of the passage 20"
HS181 cell line [rom morphological observation, its pluripotency and undillerentiation in wvitro was
analyzed, and alkaline posphatase (AKP) , thc markers Oct-4 and Nanog, was cxpressed. The embryoid
bodies [ormed with the suspending method [rom lines HS181 expressed CD90, Flt-1 and Nestin as
constituents of the three germ cell layers by using reverse transcription-polymerasc chain reaction (RT-
PCR). This testified that the passage 20 hESc still kept pluripotency in vitro. Pluripotency in vivo of
the passage 20 HS181 cell line was shown by teratoma formation in scvere combined immunc deficiency

(SCID) mice. The culture of hESc in SR with bFGF medium and on hPFF feeder cells

as an alternative is onc of the optimal culture systems. The culturc system that we appliced can keep

Conclusions

hESc undillerentiated after more than 20 passages propagation.

This is a step toward xeno-[ree

conditions and facilitates the usage of these hESc in transplantation.

[Key words] embryonic stem cell;
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AR .
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[oreskin [ibroblast;

feeder cells; human

FEHA 40 Mg (CHS181) 1 3 8 2 Bk 7 £ Huddinge
B JeR B B i1 K 40 D ZE 87 b o0 Outi Hovatta ##2
AL, 7 A S BB /D Bl (severe combined
immunodeficient mice, SCID) . M T 22 i M&B
LT A 7 SCID #F98 .0, Iscove’ s Medium
IMEM, &4 L3 » B & 14 Al » PBS % (Gibeo AR,
BTN BB 1P, Alexa 488 FEIK A FHT B 1eG
i {& (Invitrogen) ; Knockout-DMEM, I3 # & »
LA g i, dF 06 75 BB BR » B8 4 1, B PE A 2T
e 40 i A K47 (BFGF) 5 SuperScript™ [ First-
Strand Synthesis System for RT-PCR,100 bp DNA
Ladder Marker(PA Fi&55 ¥ H Invitrogen ¥ Fl) 5
2| #1 E %] (Santa Cruz Biotech, Inc. , Santa Cruz,
CA) s Bl M B2 B 12.57) & (Invitrogen /2> 7)) ; Dispase
(Gibeo 24 E]) ,RNeasy mini kits(Qiagen 22F]) ,

Ak

hPFF ¢ B R S XA AR B H & T
PR L2 0 Je R DI R J5 R 55 40 i 2 4L, 1% Kursad
Turksen® 14 J7 ¥ 3K BB T 45 40 1, S AR 3% 2% 41 fig
80 % ~90 Yo B & T HEATARARY 1 . 40 0 5 1 43 AR
FHH FLIRAKE -FP 20 e G0 R A0 ¢ O 20 i Ak~ 2
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R AT A MEE . 485 AL EAY hPFF AT
FH T ol % 2 0 1 4%, i 2% 50 % B AL 4088 hPFF B2
2 M =W 35Gy v BT BG4 O 4r4th 4 BPR
PL1.8x10°/mL HEHEM T 6 fL¥EF LY, B F
37 CHEFR, 43K 809 ~90% M BEmt, T Fl T hESc
Har.

hESc #£# hPFF E4 KR A KB LOULE A
A6 T 40 Mo #k HS181 M1 52 95 /5 #% 3~5 X 10° /mL
(1 20 e 2 FE e A #E hPEF B 35 2 b 35 3R W 8504
Knockout-DMEM, A & 15% If. # 14 & /SR,
2mmol/L L-&F & Wi, 1% TR IR, 0. 1
mmol/L. 3-%i 4 £ 8% .4 ng/ml. B P 2T 4 40 M 4
KHTF(bFGEF), B 37 °C,5% CO, M HI i &4
TEEFRL PR H WK . fF HS181 4 oA 1l 37 )2 K R
T B B TR 5 B, 40 A5 o o AR B AT AR AR B
FEAC I #5335 W, WA 10 mg/mL Dispase i1k 8
~10 min, HLACR] 25 06 B B 66 T 40 M, o B 2 0
R R A MR MR D 1 X 10° /oL, HE R 45 A E BT
T PR . R R E L WA
£ hESc A KIEM L wEEEE AN E S22k,
PiiENi

% pE4k (Embryoid bodies, EBY % & % % ¥
AL 20 AL hESe [ 10 mg/mL 1Y Dispase 1§

£, ORI , P2 R 5 7 i i B, R o A iR %
1X10Y/mL, BV FRAE LW FRE M 35 mm 2
R E I A, H & 75% Knockout-DMEM,
20% A4S .2 mmol/L L-4F & B 1% dEL T
ZHERR 0.1 mmol/L -3 LR, H 37 °C,5% CO,
MR R TSR, 58 2 KSR AL. By LB
A A NG B H e . B R BB OGO
BEM AR B A 2224, IR,

muEREE e RABEADZFERN, 7%
20 fURY TEREAE K B IRy hESc, #3535 W, THZE K
BE 3, Byt 0 B E W E 5~ 10 min, 2848 K
UE 3, BT, e TR B A5 WY R AR, B S P PR R R
HA BT WO R

RT-PCR 4 hESc #= EB ¢ R X # 2 W F

% RNA 2 B0t ) & 9 30 B 45, 42 JUEE 20 4R

hESc FlE 8 78 S 28 ik & RNA L H RT-
PCR 4354 hESc 2 88 Tk 10 47 57 4E 4 745
& Oct-4 J Nanog FEIN I8, DL RfAF 3 A
JH J2 R YR 1) 40 i 4 55 M 3 R CD90 L Fle-1 1 Nestin
eIk, SIS AR SCik™, [ RF DL B
actin VB N 2 I8, BOBE 7= W) 48 2 00 TR M J 1 3k
THVK, B BT KRG AT WM
T SRR R SR LR 1,3 2,

®1 ABRRBBTHMAN RI-PCR 5] 4 F 5150 R 5 &4

Tab 1 Primer sequence and PCR conditions for expression analysis of the listed genes of hESc
Gene Primer sequences Size(bp)  Anncaling temperature( °C) [MgCL, J(mmol/L)
Octet F.:5-AGGATCACCCTGGGATATACACA-3'; 120 55 15
¢ R:5-AAGCTAAGCTGCAGAGCCTCA-3' 7 ’

N F.5-TTCCTCCTCTTCCTCTATAC3'; 960 60 15
SAnoR R:5-TTTCACTCATCTTCACACGTC-3' .
-acti : 5'-GCTCGTCGTCGACAACGGCT-3';

gractin(House F. 5 -GCTCGTCGTCGACAACGGCT-3"; 353 55 30

keeping gene)

R: 5 -CAAACATGATCTGGGTCATCTTCTC-3'

2 EREEH RT-PCR WIS ¥ FF 5 #0 K R &5 1%

Tab 2 Primer sequence and PCR conditions for expression analysis of the listed genes of EB

Gene Primer sequences Size(bp)  Anncaling temperature( °C) [MgCL, J(mmol/L)

Do F.5-ATGAACCTGGCCATCAGCATCGC-3'; . . -
R:5-TCACAGGGACATGAAATCCGTGG-3' e 2 :
F.5-ATCAGAGATCAGGAAGCACC3'; _

Flt R:5-GGAACTTCATCTGGGTCCAT-3 441 21 30

et F.5-CAGCTGGCGCACCTCAAGAATG-3'; 208 s -

~estn R:5-AGGGAAGTTGGGCTCAGGACTGG-3' ” :

_acti . 5" GCTCGTCGTCGACAACGGCT-3'

gractin(House F. 5 -GCTCGTCGTCGACAACGGCT-3"; 353 53 10

keeping gene)

R: 5'-CAAACATGATCTGGGTCATCTTCTC-3'

AJEGTFaafoti ik M4t 28 TE kIR B Sifg
1820 QL E I hESC, 4 2 40 ik BE Ay 3~5 X 10°

/mL, AP 0.5 mL FiRME A4 B 2] 7 JE G 0
P SCID /RS2 SR . 35— RIFRE Y SCID /L
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P S AL IR PR S5 ) 40 L 2 g A S 0 4 R
YExr iR, B BT iS W ISR A AR AR L, 48 6
JERLEFAE B /N B 45 IO A, 00 B8 iR o/ 04 T
P A HE e, 478 UL S VR B2A A A

45 H

WPFFHIESFRHEREE HAEAER
hPFF BB 80 F WL, 7~12 h {40 5 B A
58 2 % J VAT BROAR (A 2 B e g, 48 ~ 72 b 4 g AR
K, BRI, 5~7 d 5 R4k 8090 s &0

FEm.2~3 d RS . R RAERVEELE S M
JE , 88 90 A AR SR CHE ) 00 505 o, UK R I
FE B BDE A8 WA . £ AR RGO [RBLIAD B 37
J5 LT A A0 B 5 Bk K 4R R 3L 9005,
hPFF fIEAS (B 1A) . 7E58 3 fURE A7 J AR -
0 CHE BN M Z B SR RIE, M
B, MR a6 (BB . 4 T e
PG M AL 2 Gt (0 U7 IE K I hPFT B8 & 1 R
BLESOL WM T MR B RO R BRI M Z AP
] hPFF (& 1C) .

1 NEEBAHMABPNTESMEE

Fig 1 The morphology and certification of human postnatal foreskin fibroblasts

A The 3" passage human postnatal foreskin fibroblasts cultured for 5 days after propagation( X 100); B; The 3* passage hPFF

after HE staining ( X 100), the light blue nuclear and pink cytoplasm appear in the oblong hPFF; C; The 3 passage hPFF after

immunocytochemical staining of vimentin( X 200), hPFF are oblong and green.

7 hPFF ({5 B L £ KK hESc BRMEE
hESc #F 7E hPFF 4 5% = bR, — B 24 h, 7] DL gt
TR ORI A 1 . vo ke B 22 T TE B R JE 4 9% A
1, TERE A B 20 B R AR — L A RN

%LU, hESe 47 5 i 3% 2 40 L 2 1] 9 3
R, e LR E(E 2A) . BAESE T AL
T hESe 48 3 255 1l 97 12 20 M HETT A2 KA (B 2B)

B2 hPFF E4 KA hESe B3 (P9)
Fig 2 The morphology of hEScs’ colonies cultured on hPFF feeder layers

A :Under low magnification( X 100), therc are many hESc colonics with different shapes oblong, polygonal and round. The

boundaries of undifferentiated colonies were clear; B: An undifferentiated colony of the 9% hESe growing on hPFF feeder layers 24

hours after propagation, hESc colony pushed hPFF feceder layer aside and attached the bottom of dish growing( X 400).

NS LBENFIERE  hESc E AR T HAFEEM
REFWFRRE R 2 d Jq AP /N AR A TE
4 KU FR S RRIR . A58 T 40 M 1) 2 ) 5
WL RO, IR, BV E R, B
TR (E 3.

WAL hESc 7F hPFF /& 20 LU
Ja it AKD e 65, 45 R K 9] hESc $% R 40 5,
miEAB AR DA EOE 4.,

hESc # Oct-4 Nanog EHE N ER 78 hPFF
WFEE FAK 20 /R 2L EE hESe # B RNA J5 4
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RT-PCR J Ji , B JI 4 588 JE W Uk J5 185, 78 120 bp
F1 353 bp i & 435 B Oct-4 Fl Nanog iy 5574 .
F L 19 hESc 348 B & IR s T M 5 4E, &b F
KRS E 5.

B 3 P20 hESc FER B E R (4 X) (X 400)
Fig 3 Four-day embryoid bodies formation from

passage 20™ hESc( X 400)

B4 441IK7 hPFF A3 E £ 20 /€ hESc i) AKP &
Fig 4 AKP staining of hESc cultured on hPFF

feeder layer for 20" passages

hESc —RT

Nanog(960 bp)

f ~actin(353 bp)

5 £ 20 {€ hESc A Oct-4,Nanog #1
& K & F B-actin Bk E
Fig 5 RT-PCR analysis of hESc undifferentiated markers Oct-4
and Nanog expression from cell line hESc 20" passage,
with f-actin as the house keeping control as revealed
by reverse transcription polymerase chain reaction
The first lanc shows mRNA cxpression of hESe sample;

the sccond lane shows negative control
hESc # pk B2 BE 44 & CD90 . Flt-1 #A Nestin £
EmRix BT EERE AR T KA H
3R A MO 2 Ly 2 IR A, SR M RNA J5 4 RT-
PCR SR, 7 ) 38 3o 350 1 M 8 I F UK R Wl 7 s 43 331
HIE 525 bp 1 CDY0, 441 bp ¥ Fle-1,208 bp B

Nestin FE[H KA, U143 20 28 M0 0K b AL 3
TSN 3 ANIRZ A (B 6)

hESc ~RT

CDY0(525 bp)

Flt-1(441 bp)

o D R ..

6 £ 20 £ hESc 2K FE{F ) CD90, Fit-1, Nestin #1
E R EE B-actin HE ik E

Fig 6 Embryoid bodies from 20™ passage hESc expressed
markers for three embryonic germ layers CD90, Flt-1 and
Nestin, the three markers of 20" passage undifferentiated

hESc were negative, with f-actin as the house keeping

control as revealed by RT-PCR
The first lane shows mRNA expression of hESc sample; the second
lane shows negative control, the third lane shows

mRNA expression of EB sample

BRREERUBRALSHHER  SCID /MR
AN ERZE hPFF | %484 4045 20 1€ hESc
Y MBS 55 5 R BIVAT A 4 R A foh B K L R /N 2
AL, B A R) S, T R HE AT R FE SR 2 JE
B 2 o AL P9 o ok 30 g o8 A € A T R A I e A
WA i X /DS B R TD 1 B ) B R AR BB A
R R RS . R 6 JA I Ak 56 3h 4 ) 2 988 B, 7
AR RERE, SHEALLERE KK
4.1 emX 3.2 cm X 4,2 cm, f# ¥ & BL A 3 RISC
P DX T 4 5 s T U IR R AR A . AT B A 4
KA BN IZ M S 3 DR E LI A A
WRJZRVE G 8, B, R 20 47 4 R B 5 AT I
W IR 2 43 AL IAL 3R B 2 40 b ] DL N R )2 AR
Gy ERBE b AR, B W NG 0 e A 21 ke AR
(K 7.

W& hESc fk4h 51 85 55 55 o gt 2 L2y, HHF
% th hESc 5 F 7 41 i St Y5 (1 21 48 T2 7= 5 Fn
MR ACIR YT N S I R AR AL TR RE R . H2 T
BTN hESe & £ /N B MEF 3k ¥ (14 40 i 78
i hESc 4K i a5 2, g xt hESc /115 R B H 1
BT B AT A S H A Y 22 mit, B
Pk AR E R LA F T E T (1) 8@ A&
FRIEHY ESc K FR; (0 AR A B RERH
UMM R IZ ARG /MR ESe AR )2
F4 855 5 1A 2w ] DAE — S IS T P AR A M 4 A R KR
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i
3
k4

7 hESc RIRMERE HE L REAHRAFHE(X200)

Fig 7 Teratomas formed after injection of hESc beneath the testicular capsule of SCID/beige mice

with tissue components of all three embryonic germ cell layers by Hematoxylin and

Eosin-stained paraffin-embedded section( X 200)

A:Entodermal development of gut-like structure lined with mucinous epithelium;

B:Mesodermal differentiation is demonstrated by striated muscle;

C:Teratoma tissue with differentiation to hair follicle;

D: Teratoma tissue containing components characteristic of neural epithelium.

PRAR IR G T 40 Mo 4% 1, B2 hESc 2 B3 il 77 )2 5
e 5 2 A A Ak IR st 40 i 2B R B 2808, AR A8 B I
M. H R JCEAR AN & 1R 2R 2 9 hESc 35 3R 1K R
FER Wk, FE AT R UL, SR A 28 41 1A B B AL
MEFs H % % #§ hESc MG F AR KRR S L.
HRiX e s T —2 &, Richards A&
RIRANG JLIUP 5 EF 4 40 M, A B2 Jok 82T 4 248 it 1
BN OGP b B 40 ML BE % 7E 7R S S FF hESe £k
P . John Hopkins /N A} 22 50 & B, A B i 32 5 4l
ML REAE S hESc #4522, fff ESc 78 3% A 4L i)
B FHmEE . RRBISBRARYIL L T A4
S0 R YR A9 1 27 J2 S B4 AT R ) A R S it
RRA —E WM. JCI e A B 2L 50 41 38 2 A
GRAE B 2 R YR A AR R B, 34 A2 B F A B A
WA FF & — Tl U5, B B S F A L 4T
LR 27 2 AR R — A 3 ) A L (Y ) R

i A 2L AL A ) 5 a8 5 A 4L 4L i T
hESc fl #2234 KRR 5, RA LT HRAA: (D
Xof AR At 4 20 2028 5 oK U6 BH 2540 i 41 U A I
R F A 80, KTRES 85 (2) hPFF Az K 38 78 el
(FEARJG 2~3 d BT LA 3 80 YoM A) » Hobs % 44
AT BRL o b HG b %) 440 6 B 5 AR A KRR 85 3 N FE AR AR
P RBR A (3) hPFF 28558 K 148 (30 £
Ji > AT L HF hESc(20 1R PP fR A A 43t A

HAAFF R IR Tk . i x4 K 78 hPFF 1)
5% 20 48 hESc 47 RT-PCR 434, R W ARG T 7F
4% 38 ¥ Oct-4, Nanog £ ik 58 fH #. Oct4 2
hESc {5 R 45 (LIRS A7 &, 78 ESc AR 5%
B, WArk 6 d J5 5 sk R IR TR, 58 10 K220
KL ULEA hESce 1 Z ¥ BB TH & . [W4E Nanog 2
AR SRR R B — 1 ESc B HE B i+ B 5, KAl
5 At 52 R 19 3% B, BR BB (F ESc 434k S H il 40
M, LR T A Mo R ¢ A S M AE T, R R 2T
2 [mt HAA 78 ESc W A4 e , 78 2 40 6 1 B A
P i R AL FARERARGE . YR 3R 2 BE
BE 4% hESc, 5 2 KRBT &4 3 IRJZ 4 M iy 28
R, RT-PCR 4 #TUFSE EBs & F 3 M2
12 H AR ICH CDY0, Flt-1, Nestin 2 ik B 5 [ i
XAz KAE hPFF F 55 20 48 hESc f§ CD90, Fli-1,
Nestin 347 RT-PCR /0¥ H &5 5 B . Richards
U R SRR LU B AT 4 40 KT A 2 B R AR
2T 7 40 MR B B B A T R 4 L AR R S HF hESc 1)
ARG EHREEFRAE 4 A0 kB b 3R 2
hESc i) Az K, 33 S ] 5% 22 41 i 7] 5 72 (R S R i i 1
AR Fi#E—H8IE. John Hopkins /N 3K BUA 1
B T A0 R R A O B Ak, B R A L BRR
Hiftr et Baifh, 5 51 @ is g

7 hPFF JRARES F2 0t & B0, £ B¢ 20 44 1) 40 Jid A
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OF R AT AR ML T AR AN | b B AR . T AR
J5 10~12 h "] DA iy OF 2 W B T B SRR .
I Y AT K R AN A VR SE » BR T A A U BE Y T 4
M. ML MHLAEZIK 9956 . hPFF ¥ o] 2
SR R EIE A A, DL VR S 2 40 2 R 1 A X
Re o thdn . A R A A K IR R AF
BT U AFE IR S B Il At 30 A4S B A R Y
RSN FHERE 1, A6 20 K% Ja 4B e T LIAF I 3 10 d,
MTHTBE A AT hESe A4 &, Har & K WA .
R JUiZ 4 M RAE R FR R, 24 hESe 4240 20 k45
RIFARSURE R Z AL RE B T R
54, hPFF %25 hESc A W FHEEM 8
S5, T hPFF A& 0 55 i 80 £F 48 40 i AR 1
(fibroblast growth factor, FGF) Z54{g 4 22 4y ZL 1A
+ AT AT LU 3 hESc #3878 s HW, 48 37 2 4
JEL AR R DA 5 LIE 4540 i 43 £ 400 1 DA 75 DA i 340 21
hESce 4046 . BUET 2 40 BT 7 A5 18 I AR AR O T
A0 MR E L hESe 5 37 240 B R A A B A R R
JE 3 4% 52 R . Bongso 2850 0, hESc Mt % 1]
Fr 22 JE B AR S 5 1 {5 5. Wobus A5 iz
M- R ZHEEOR B EL T2 HER
C, W B EX ESc B &M, #F ESc i K&
e, HEM S H ESe Rk R, REZRTH
Mg Ak, £ R FET, AT v-5F 2k RS 1 4% el 3%
JZ AL b 7 v AT B L SRR B T ] 3 )2 1 28 1Y
TAER,

AL U B K A E H Knockout-DMEM Hi /¢
T &8 DMEM, Knockout-DMEM 8 3% < B ¥ 4T 1E
R A S0, 5% ESc Bl R Rl . ¥Rk
Z PRI 20 % KnockQut SR, GIBCO /A RIHEL T8
MLYE FRJG T4 3 77 56, A0 L T B4t 3K FBS
AT FBS Al g5 A MLl H AN R R INGE
HEAT IO Y 0 L A R BB S HE R FBS sk
R ATk B R i D - R 1A U R =
Thomson &' Ay, 45 H b A 41 35 5% 09 A 1 40 fia
—#E,hESc 183K bFGF W77 7E LLAE HE3 78 , X RE
fEHESMNIRJE A R IR R AR IC R ER I

BB, AL AN ERERE -

HSEFE MR IR R, A E Mk T hESe K™ B M
Tl R8T o L AR 1 JH A 3 49y ] 37 2 NG A I 3 Al ok
Y S Aol 2 1595 2 R L A 9 [ L 2% 2R 90 R B L 8
¢ hESc, flf hESc fi ] T iifi R B 7T HE

& % X #k
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