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Heart cells developmentally originate from cardiac progenitor cells (CPCs) populating in the heart field, which
is located in the most anterior part of the lateral plate mesoderm. The molecular mechanisms underlying the
determination of which cell type a CPC will develop into (ventricular cardiomyocyte, atrial cardiomyocyte,
conducting system, cardiac fibroblast, smooth muscle cell, or endothelial cell) remain largely unknown. Addi-
tionally, the factors controlling the decision regarding which specific anatomical structure in the heart a cell will
develop into, are still unknown. In this review, we discuss our recent progress in the study of CPCs, how they are
specified, and how they differentiate. We also discuss future perspectives of cardiac development and potential
therapeutic applications.
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Fig. 1 Early heart development in the human and mouse embryos

(A) Schematic images of early stage development of the human heart (modified from Shiraishi I. Pediatric Cardiology
and Cardiac Surgery 2018; 34(3): 88-98). Various transcriptional factors are expressed sequentially. Each transcriptional
factor promotes cardiac specification in a coordinated manner. (B) Whole mount in-situ hybridization for Nkx2.5 in
embryonic day (E) 7.5 and for Nppa in E8.5 somite stage embryo. Nkx2.5 staining clearly delineates the cardiac cres-
cent. The images of Nppa staining show the looping heart tube.
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59 2 b E e % 802 Bk L 7z B —He
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K U7z (Fig. 2A). MEHIBIE & 575 0 Hi—ilarsk
cDNA AT I VEKIEHEDILL XTI TES
3, iz —D—DOxA7uFr S5 —EXY T
FRECL CTld, FIE¥%T DNAERZTT> T 9.
UL, PABS 2 & BIEOBIMIEEX D &3R K K
J¥—BIETERVETFS N TERE. 1,000 &l
A B H—Hlld cDNA &4 75V OFBEMFHTDOH T,
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—JUDME K, Nkx2.5 5/ Tox5 BEPEMIE 2 — 200
I ZTER L TWVWHEDEEZ SNz, BBV
T, Nkx2.5 Btk Z 0N 3o O & 7
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o te. ZTTHGER, T Thxs HMEGMEMAEA—
DR O Y 3 % O EHERR T B 72D, FEkD
DD E DS, L OMIFEICE 59 5D ZHN5
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Fig. 2 Lineage tracing of Thx5* cardiac progenitor cells in mouse embryos

(A) Single-cell derived cDNA in the cardiac field of early mouse embryos. (B) Subpopulation shift in cardiac progenitor
cells from E7.0 to E8.5 embryos. Embryological stages are classified as early allantoic bud stage (EB), late allantoic bud
stage (LB), early head-fold stage (EHF), and somite stage, based on morphology (Downs and Davies, 1993). (C) Sche-
matic images of YFP labeling by Cre-ERT recombination with tamoxifen administration. Cre binds the modified estrogen
receptor, which can be activated by tamoxifen. With tamoxifen administration, Cre recombinase is transferred into the
nucleus where YFP begins to be permanently expressed. (D) Lineage trace experiment demonstrates that Tbx5+ (eYFP+)
cardiac progenitors contribute to the left ventricle (LV), and the right (RA) and left (LA) atria. (E) Immunohistochemistry
determines that Tbx5+ cardiac progenitors only contribute to cardiomyocytes, including the His bundle, but not the sinus
node. (F) Schematic images of Nkx2.5" and Thx5" cardiac progenitor differentiation. Nkx2.5"/Tbx5™" first heart field pro-
genitors only differentiate into cardiomyocytes, whereas Nkx2.5%/Tbx5"9 second heart field progenitors are pluripotent.

© 2019 Japanese Society of Pediatric Cardiology and Cardiac Surgery



74

FelRE 15 HiC, D&M O E DILHTD £ Ofifaic 77t
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I, FNE TR OG22 LR
TEHLEEZLNTWED, TBX5 G — 0 E aEE T
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T erh, DERRBOOHEEOE (—ROEEKH
) RIITIEEL, AOE (CROLEEED) OO
DIy 7 ATHY, KOELEMILLED, £
DEMFALZEOLH THREINTVE WS T
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faTH, EOE, WOED—E, FEEERO—H
WKHET DLV T NSNS Tz,

TSR, LRl X5 DAl fbic B 5%
RETRTE VRIS 350 2 AN R AE ELVE AT E I R
X5 N B DN T T FIVDEEERZT %D
A, TRl MiaEEMN (cell autonomous) 7R FH S
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EHOTHEET 3 Lic Lz, £FI3E0FEBRTHY
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OIS A E S 2 TR EF T T o VR
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ZHHIfa%E eYFP T —F 27§35 N TES. wiE
N IME U TRIIC DWW, ORI, RN,
WO —/1—THRSOTHB &, TBX5 ZFHIL
TZHIHEIE SR 0 ORI DAL LTV T &V
U7z 7z, 205 5—iBld HCN4 B3t O Rl s
HROMMENEMELTW e $ab b, ESHifld
TORICBWOTHAEEN EEEE, TBX5 ZRELL
RS & (E Dl L e Liswnen S
TEHRENR W,

DL EOFERZBET S &, Do mLMic s
W C NKX2.5 Bt TBXS R2 1M o Hi i 42 [ = G0 0
KO ORI TH O, DFIIEZ ) Tk < i
N RZ RIS S I AIREIC £ 0ME T % T L W TE 15
DI bEEZ R FF Lz iiififi cH 5. T LT
NKX2.5 [ TBX5 [k OMIFEEE S — 0Ol =
TR LD LAV b LW EiENIie cHh % & &
Zb5N% (Fig. 2P).
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ETERWV. £z, TNHOEERTFHIFEHEL TS
M T GFP *® YFP D X 2 R 2 VN7 ZHBIE ¥
BT DI NBNBIETFREDRETHS L, AT
7B FEIC X B HDEY — I — 2 VR T DOFEB
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Fig. 3 GFRAZ2 specifically marks cardiac progenitors in mice and humans

(A) Whole mount in-situ hybridization reveals Gfra2 expression in early mouse embryo cardiac fields. (B) Sequential
section immunohistochemistry reveals GFRA2 marking both first (FHF) and second heart field (SHF) progenitors in the
mouse embryo. (C) Quantitative real-time PCR analysis reveals transient Gfra2 expression just prior to the initiation of
spontaneous beating of ES cell derived cardiomyocytes. (D) FACS-purified GFRA2" cardiac progenitors from differenti-
ated human ES cells differentiate into spontaneously beating cardiomyocytes.

7o &L, O SKHR R S A R R R i~ — A —
MIAE TENUE, FACS (Fluorescence Activated Cell
Sorting) 7% &7 MW\ TC, B OInTERHALD A%,
EEIRETHEDZ T ENTES. £z, OFimiEEH
Nz fkeIC B2 U, B2 stz 9 2 C L]
REICR 5.

Z T TCRAELE, FEDEBRTED Iz~ T AYIHRO H
—DIEAETERAIAL 2R O cDNA Z 1 75 U ) 5L i
XA TR L TW A EHEL T2y 7
T TTBERNTT B LI LTz, XMy —27
=7 W T RERELEAS BT (RNA-seq) 1
KO, OFHTEHILOR I CTHRIIL TW AR 287
Zd— RFLTWAEETFZRDIAR, FhbHNFERE
ISR AR O DRI T HEL L T2 DOh &
5 772, Whole mount in situ hybridization 1> %05
MHBROGEZITH T THET A A —= T

Zirole. 95, 30 R0 OBRMEIETDS BEDO—
D Gfra2 (Glial cell derived neurotrophic factor Family
Receptor Alpha 2) 7%, ORISR CREFAYICFED]
LTWaZ EMHLMNCIE 5T (Fig. 3A). JEHEICH
BRYENC 1T, GFRA2IEZOHDLED, JU 7 Hl
N HRARERE N ¥ DOZAED T 7 IV —ICET % X
NTTHD, TNHRTHIRE, FHOEOFEL @R
CBWVT DD MR B TEFEBRL TV
M) RBELTWaSEREEVWS LR TREEENTY
BWELTTHo7. K, GFRA2D X 2T LA
IVCORHDMERDTz, Z L TXDFHICHEARNT
DZEMNFEBNLZ R 5 728, <0 ARGt
U T OSRJEHRRMIC X 2 217> 72, $T GFRA2
bk & =R DO~ — 77— & LT TBX5, 200
S D~ — 7 — & UTISLET-1, Wi#%z dEaEic
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© 2019 Japanese Society of Pediatric Cardiology and Cardiac Surgery



76

T @ GFRA2 & — & R0 isii SR AEI O i /7 THEB
LTWaZ &ZHBMC L (Fig 3B).

FNTIE, TO GFRA2 X in vitro, T ixbb~x v
A ESHifEd % & v+ ES/iPS flfE o i a5k
FEMETEDX S BRENRR—VEZRTDTHA
SM. ZNZTNOLHMI T EFERICENT Gfra2
DOFEEZEFENY 7 IV X2 A L PCRIEICTHNTH
fze& T A, DML U T BRI Z BiE 3
SHEFNCHEBEOE—7 202 %5 &AL 7z (Fig.
30). 975, ES/APSHITUCENTE Gfra2 13060
HRE L TDOT AT VT 4T 1 T3 EHUHE = BALA
T AE, b BOHREMND X7 — T Gfra2
BHHOE =722 20 TidEyheBbnik. #
NTIE, GFRA2 X9 2 Hifkz W5 T & T FACS
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LDTHAIM?REX, ¥~V AESHIN, ZL Tk
~ ES s SOmMiEN & 2b L T BRI B Y
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IZ, FREERIE O~ —4— & LT PDGFRA %
WTHREL, PEEMREOH T GFRA2 ZREL T
WAIOAREINE L. E5IC, ZOM%E 5 Hid
MHELTIE L TR, T5L, ZFTXTOMED
ITIY 7/ = N7 W 174 DR E [ € 911§ e R WY i
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PDGFRA & GFRA2 OB HEMEZFXTH B & &
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FLK-1 (KDR) 53BM:+PDGFRA G &5, BER
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BEL< AR (B0EW30%HEE) THdT LrERE

ARNRBERSBSFRIME £3BbE F25

LTW5. ORI % FACS To#E U Tilkiihs
T5E, DHMIEOREST, MENLHR, FE
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REEER T BT LIic LTz, SEED /v 777 )
Y=o/ 77 iR E 2K T % T OB R
R OMESIZEBS LWE DD DH 5. FAEI YR
WME SN TS b > 7z CRISPR/Cas9 % HWT /v
7 N ESHIlIZER T AT L e LW, LB
Y off-target SRIC KB EDTIEHWT & ZAMEICT
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TERLL, N5 Z0Ffiia & MEaFE L TR,
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TNTNLEEZ VA REH->TEHED, GFRAL X
GDNF, GFRA2 |3 NEURTURIN, GFRA3 (& ARTE-
MIN, GFRA4 & PERSEPHIN & XNTW5%. TDH
5, GFRA1L & GFRA2 TIRXHEREM G IEMEN TSN
T#HYH, GDNF & NEURTURIN (& GFRAL & 2 Dj
HOZFRRIHEAT BT BN T NS 19,

Z T CRAER Gfra2 723 T2 < Gfral ED X T)
J w779 ES filazEk U CLERiEA & ks
BLUCHIz. $5L, Gfral|l2ZT )./ w777k ES
IR U < DA OMERNRME RS 5 2 &AW
FIBH U7z, $HU T Gfral §igl/ v 777 b ES fiflaid
Gfra2 B3l » 772 S ESHIlaZR U<, FHTOH
Ml EhRIEE B Z ) b >z (Fig. 4A). &5
IKRER ZNENDRZERDY) /2 R TH% GDNF
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Fig. 4 Knock-out experiments demonstrate GFRA2's important role in cardiac development

(A) Flow cytometry (left panel) and immunocytochemical analysis (right panel) reveal the difficulty for Gfra7/2 dou-
ble knock-out (DKO) ES cells to differentiate into cardiac troponin T positive cardiomyocytes. (B) Gfra7/2 DKO mouse
hearts reveal a thin compaction layer resembling non-compaction cardiomyopathy. Wild type control and heterozygous

mutants have normal heart structures.

& Neurturin @/ v 779 M ESHIlRE ZFNEDX T
Vw777 ES il & AR L T AR O
DIHENREPFIRTD, ThE &R EBEZIT T
Ehhole. EHICHRGENC IS, Gfral % Gfra2 &
T B Ret D/ v 779k ESHIIZIC BT E IO
Ml bl EZ I Chish oz, TNbDT &%
A9 5 &, GFRA2 (3D Mbic EE AR EZ
HoTWBD, ZNUE GFRALICEK > THISETES &
DTHYH, MOTNT THREEKICBOTHISNTY
Te A2 754K RET 2/ & I VDIR R B i 7e 75
T F VRS DL ORI MBI I BER U T 2 il EEMED
IR E Nz

Tl ESHIfEZ0 Ta <, FARNICBT % 00EFEE
IZHBWTE GFRA2 I3 DFififa i S a5 72 H
LTVWBDTHA M. 2T TRER Gfral/2 X7
W 070 T AZ{ER LT d 22 &L
feo e, XTI w7 FRUADERICIEE

COREEBHDINSEEDTH > 2/, CRISPR/
Cas9 IC KX BB TFWERIN ORI KD, KK, T
VATV TTD ST NI ZNERGTEDD X S
CNEENEBTH- Y. ZTTRELZDN
BEEHAWT /v 727 M IARERT BT LIl
7z, ZFEUNCE B CRISPR/Cas9 738 A9 % BRI
UTE, YOI EEENLEAZ (BTS2 X .
70y 7% 0 Tim Mohun fF2521C, 51k
TRBARZE A RSRETZERI D 4 RPEIZE S & DL
WZECiTo 7z, FBRTORE L LT, FAED ESHl
MDEEFHREREN S, OEZDEDNFEELZVDT
0N EEZ TN, B85 HDRNTEHBA
ENV—E VT U DBZIEENICEED D T N TE
. LML, TORHOLH THEL TWA.O0EME
F R U LFIRRTF R (Nppa) ORBUIEDEN
T, IEH DA o LB AR I ] 5 b O JRAE X e
MEEETNS T EHEREI N, RICHEERTOK
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Fig. 5 Cardiomyocyte differentiation assay in LEOPARD syndrome (Noonan syndrome with multiple lentig-

ines) type Q510E mutation

(A) Immunocytochemistry for a-actinin (red) demonstrates that the LEOPARD type Q510E mutant reveals a significant
delay in cardiomyocyte differentiation compared to wild type (WT) and Noonan type D61N mutation. (B) More prolifer-
ative premature cardiac progenitors remain in the Q510E mutation than in D61N and controls. (C) Differentiated cardio-
myocytes in the Q510E mutation are larger than others, indicating hypertrophic change in Q510E cardiomyocytes.

4175 HODEZHER L TH B &, FIERICH AN
CIC Gfrall2 BT )V w770 FTAICBNTIRD
i OIEEIEN R 5N, Hizh & LIS L
FHOXS HFAMNME SN (Fig. 4B). FHEE, LHO
compaction step ICBIfRL T % & &M% NOTCH &
TFIWVOETENET IV v 77T b ARICEBNT
BT RS, 85 HOZARY Y A THE T N
7z Nppa HEIADMKF L TWizdDiE, T Notch ¥ 7
FTIVORFIC K BRREFEZ SN, IEAT LI,
CDRTIV YT T7 T T AT EEOERES G0
THTENSHERRBIETH 702, HHROD
WEETR & DIFTIEARATRETH > 7. LLEDFEEN 5,
GFRA2 13~ 7 A EARNO DR EIC BN TH EE K
WEERIZ LTV DR TR Y.

D E R ERAZRIE
IDREREDRRIC OGN DD

C T E TITBNTRAEDHIZEE, ORI D X
HZ X LIS DN Z 12T TEL, YT L TLE

RS2 295U AMMEREND X E, Ol
H B0 DME D FTIAFEANS DN T DEEBEZEAY, IR

SBONRRIEMEINC RN DATREMEAVRIZ E 7. ES fllfie
PPRERERAY iPS Mlfid 2 - TOIIE A & 0 EisE
ARNRBERSEFR

MEt HE3F E25

T HHTEE, —MEICIE SR M DR R O R REfRIFIC
WHDIIRHELEEZENTED (TNFETOET A,
BRI BTN TR DERRIZ BT E 0o
T), DIEREDYF)ILaARTHEE, 5250k
R EDTF v 1 )VEEPREBICHTY 2 55RESE & OB
M. L, RGO LR ERZ VLT
Noonan FEEFFIC BE:E 9 2 MRV IE O fi REfARIHIC
DVTDWEEIT> TOIDTERUTONTHI ML
Faun 2V,

LK <LHB5EN TV A K 51 Noonan SEMERE & Z DR
HPR TIRIERBLOAMEZ G F L g, RAEE B R
1T Ptpn11 B I B % Q510E &\ 9 Hijz 75
GFERZPRE L ?. ZOREDHEE DAL
FEZZLRARAN S 2L T el &, E5ITDE
WHOFTRE LT, v7n (Dxa—%) TO.LME
KOFEEICEHE LT, kTN ZNZ E
HRETIZ RN T &S, Noonan JEEFEICBEHIY 2 AT
KELOIIEDSRAEIZ, WHE OV )L I X7 B InF2ERIC
KB MRBLOFE & 8750, B 2 MRS [ E AR
HAEZZU TREHIAD O RN D TR RN EE T T
fz. % T T~ X Embryonic Carcinoma (EC) #ili@
5 ORI LIS R 2 VT, Q510E #is T
ZRBAT BT LT, HRIREOMIAIC DR S
WineE ATz FEEE, QSI0E ARz A LMifaT



79

&, OO MEEFENEE KO EEEL, Z0O
5y, YhE 172 Uloominikife R EdT 5 2 &
MoRENTz. Tz, MLz OHMlRES & A=
ERLTWa T &z LTz (Fig. 5). ZHucid,
Akt ¥ 7' )L*® Wnt-BCatenin 7 F )L D B DR
LTWaZEEHLMC L. T4hbB, Q510EZE
12 X % Noonan JEIEEHC B 2 IEAKAELLAE T,
Wy 2 A9 20T R S EF T s 2 Lic K
OO &, 1 E 1 HD.Ci IO HE
AERIC & 2 5B HENICHEH S 5 2 & T, BEEOE
KELDFHEZ 29 % nJREMEAVRE S iz, FAZEDTEER
&, HEM EToOEME LSRRz vz itot
FRTH-oTD, b, KRNI OhmE;RA,
REFESDTIN—TIc KD, FKEEOBH LTI
BWTH, BN EET 200N EEL T
BT ENHEEIN, FAEDS T A TOREGER & ARk
DTN, FERICk MEERNICBWTERETWS T
EWRENEY. cokdi, RRENISRSEER
MOERBIC B 2R ERZ T TR, BRARDER
IKBEWTH, OIEFHEATEA, O bicBE %5
TEWFSED, BRIRIC D7ah % iR 72 4= A H g TREMEDN A
MNo>TN5B.

1Ol & OB B DIERF E R Z
DIEBEERISEDNT

DEEFIEFEEIC BT 2 B E, TWDED XS
I UTOEZ RS T 2B, EDEniciasd K oIc
HMZIRESINEDMN? | LSRR A R e R
IR % LD T, IEWICTFT AT 0 J7%%E
DTHBHT LIIHENTHB. LhL, TDOXDEHEE
A TIEENTHIAZ, HOFOEBEE AL DA
WELTEDLIISIENT DN, &S AL R
ELTWRERIRNEETHS. HE, chEThHLHN
T &7z in vitro I FBF % ES/iPS ffaH 5Ol fa~
O LFEZHIE T 284 75> 7 F IV OFIRIZ,
DM AR BRI 38U B MRS AR E O Y — A 20
MR E LS FICANSZ D E WS FHiEmICRHEN
T&E7. HHMEITE, ZRErEEIEA S0z
1$%12(3 hanging drop 1% &MHIN D, MEAAZIERL
LT, ZOR%ICHRFEEMMEL TL 2.00Hiaz
T2 CYRZENLINOHIFANZ BIET ) &
IHENHOENTE., LhLZOSEIERES
P, FHCIHEHICERINS 2 iMiE  GEH D & IR IE A
Wb in3g) Oy FIC K-> TR K E A
INBTENEL, KleWWE2AVS e S

RICHT 2Hfa L LT REKTH-7z. T T,
KEIZ 2000 FERICA > THHEDEZL DWfEIC KDY, £
AEMERRIID SO 2 355 % DI B B AR E %
RIZ LT3 % L DEF PR EERFHHH S M 7%
D, TN 5 ORERTREFZ#EY) S RHNCGHEY) G,
WIS % T &I K > TLHERNT Oz 8% Xk <
LAAET % T EWATREIC IR > T X Tz FlZIX, ZhE
AR S AR PR IE 2 S 4 B K F & LT BMP &
Activin/Nodal > 7 FIVINEETH S T EHAHL M E
B0, FNSOEMEEOHAGDEZMGTET L
Ko T, DIERTERAIREZ K D shE K < LiAEd %
FENRE SN, & SISOHTERHIIED expan-
sion & DML identity D¥EFHICIE canonical Wnt
VIFTIVDHENEETH B EHNHLNMTEN,
)7 KEHHIC canonical Wnt > 7 )UIHEX RT3
5T TEORREOIMIENMEENE X SICE-S
722, BUEO B OMMMEAEE o h aLidc
NEDHAZEN LU THIEENTWS. Tz, LYK
KBIFN 2 OISR K DRz LS %75
EIC DV TEESNRENS . X 5ITid, D
Hifa &z LA ORIB O AHTEEISENCTEE T % 7%
E, TZ ENWs7onfifilaziiftd sk 4 7751506
FICKD, BIETREEDEHMET, X0 KRBT
Mz LiEEd 2 LMWL B, CD&S
WK LTELSNOFMRE, fx XMy —k
DX ICHAEERMELE UTHWS T EMATREICE
%%, UL, ZHEMEMID 5L L IO
ARz W72 O B AEBEITIE N S DO D A 7k
TR SRR ERBEMIRE LTHFES 5.
Z13F, BET B ARME (=IO REED D %)
MRz 522 HEBR T % eI d % O L ¥ 7% 4h
bixdnExskwv. iz, fEBABERICEWNT
X, EOXIEMIETV NI —DHIETH->TE B
X, =M UTHNT 2, di#lkh5HEAT S,
HBEZVIEZELHICEAT SR E), FEA LD
R D 5 BICHER L, FEERIIIEF I &V D
HEMETHD. TNSIKINAT, HEDETA01E
AHEE NN, AL 7O TIE A<
DIEIRILOANTEWVDFHHIIR TS S 2 & &0 > T
% ¥, TNEOMBEEMRT 5o, DFHI
DOYFAMEIZT T3 %<, ARNTREETWS, A
DD B EUOFH D maturation O A7 v 1DV
TEH@E LRI RS R,

ZTEZ L MIRD LT AMFLEICHWNT, O
FlERRYEIACIE T 20, HAERZTONHEENIZRA
HICkbNDE., 2O ERREHENTNEEDD,
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BECOESI BT EMREZDIEA DD 2 .OFHHIIEAN
e x B IHAEROZE (BREER) & LTHISNTY
BHEZ, W<OhHB. FIHNOBIGFEIMGE
LEMOMIBEMEZ b nS T EDHENTVS. 2
% 4 OMBDOZ L8 HB L, #E1DOTH->TH
451k, 8fHADT LEHB Y. DX S s
EEDRVELEFERIE, Y ATRNER4HE
MAE—=27 7D 10 HHE TIIZIF I XN TO.OHE
LMD 5V EEAE %Y. 0%, B%
5 < AR ODETREDN X Re 2 k5> T & LHHEAL T
B (BRx EREAL RHEORERT, 28 5V
BUAOHIRLE H LI WT ENMHSENT WD), &
7z, TOZEITOTHIEOMARNREL G580
KR Lz Bbng. BiiicEZ T, Kb KRZ
AR OMERRICIE, KD 2 DBEETIEE L X8
BRI RAE T2 S 72 L BRI N TV 5D, RRCHEY)#
DIFTIEED S 4 5D ZFNLL EOBEERORIYIE
2EICHRTHIEA K EL &% (ThbbRERE
ENMNHETE5) TEMHIENTWS. £z, ZhU
ADHRIIAOZ L & U Tid, BRFHICIZHIRO2)E
PHCHB L TWEaXF Y o5 I =0k EHIFaRIE
EDMMEEE I D B & 28 OFBIEN O JS e E
LU T, DM rod IKDEREZ £ 2 X H51C7% D),
ZFIaOtEREOESIES . £, T2
F—RBMELELT, BHERAA > ELIBIEN A A
Ve3P —OOEELMIE LT, &iE, HE
HBOBEEED FANEEBEE (ROS) LTI X
% DNA X A=V LT, DFfilaosZ4E EIcE
ERREAZRIZLTWA T EAMEEhE?. o
K oI, WIS 2 OO B0 7= A B 221
2D, EOXIBANZALTRELZDNENS T
ERIAGMCT BT EIE, SEDOEHEEERENDIG
HIE B TIFRICEERMA L5 TH A5 ¥,

BnYic

ITAE, FHCTEERERTENIC B B AHZEERFAN OB
FFHICEE>TVED, IHEDPDZEXTVTEAR
FETL—7ZA)—IFENDIC . Bl 55
B, SRIRREYIAC IR AN T 2B, & D
BEST, K0ZLDEHTAZES BFHEDRFEIC
BLTRBESBENWCTETHBHEERS. MROHNZ
Fio TV a/NRIEERAREE, NROIESBHED LTI
b, BRI EREZUIC I O A TTHT NI LR T T
W5,
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