HOKKAIDO UNIVERSITY

Title €T374 v 1DRBBIEICLDEERIF A SDFEE

Author (s) R#H, 1B%; K&, B, 7 K8 i

OREr o BAKEZRE, 71(1), 1-9

https://doi.org/10.2331/suisan.71.1

Issue Date 2005

Doc URL https://hdl. handle.net/2115/35176
Rights AXT— Y IEEHRROFHEICEIECINIINSERLALLDTHS

Type journal article
File Information arai-98. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




The Japanese Soci ety of Fisheries Science

Nippon Suisan Gakkaishi 71(1), 1-9 (2005)

¥T 57 4 9 2 OIBBHIC X BAERRTIF A5 O

RO R RS B B KB, I A
I b I e F IR A 1L B
(200443 A 5 B&At, 2004427 5 7 HSZHE)

BB A KB TSR A A sl e
RBIEMBIERE MR FERE R N A A Y A L ARFER G FREE YR
Sl ERFAHEWE 7 « —)U PRI v X — R KERFT

Germ-line chimera produced by blastoderm transplantation in zebrafish

TERUMI NAGAIL* SATOSHI OTANI,! TA1jU SAITO,! SHINGO MAEGAWA,2b
KuNIo INOUE,2¢ KATSUTOSHI ARAI! AND ETSURO YAMAHAS3

1Laboratory of Breeding Science, Graduate School of Fisheries Science, Hokkaido University, Minato, Hakodate,
Hokkaido 041-8611, 2Laboratory of Molecular and Developmental Biology, Graduate School of Biological
Sciences, Nara Institute of Science and Technology, Tkoma 630-0101, 3Nanae Fresh Water Laboratory, Field
Science Center for Northern Biosphere, Hokkaido University, Sakura, Nanae, Kameda, Hokkaido 041-1105

To elucidate the effects of blastoderm graft for chimeric-fish production on further development, transplanta-
tions of upper, lower or entire part of blastoderm were performed onto the animal part of host embryos during the
blastula stage in zebrafish. In the case of upper, all resultant chimeric embryos developed normally, while in the
lower part, many acephalic embryos appeared. When the entire blastoderm was transplanted, many resultant em-
bryos showed normal phenotype with extra cell-mass, while a few had double axis. vas mRNA, one of the markers
of PGCs, also kept the expressions in both donor and recipient blastomeres in transplantation of the entire
blastoderm. Donor PGCs were frequently detected at germinal anlagen in histological sections of 6—day larvae de-
veloped from transplantations of lower and entire blastoderm, but seldom in those of the upper part. These results
might suggest that graft transplantation was effective for production of germ-line chimera, but sometimes caused
un-regulaory differentiation of graft cells under the community effect.
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RINF A S @B OE, BIEMIZR L S RTOBEEDR
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B & T HEBHEO—MTH HERHF e %G D> Tl
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ZENTED, COEMAKEOHTTFICILHAT A L5
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2 B, K#, g A0, JEEk, WA, IUH

ko TIEHEh B, VAT, BEFHABRZICE
0 PGCs B b I iRt L D Tha&IL, fi#E
BT ARMAHELZL TW5.2 HEMNICKAITE
TWwiWaEETIE, PGCs & MoEBR A~ H/MiaL &
DR L TR+ A S EFH T 5, EBEIC
i3, s LEEEEEL, BENOBHEFEISS
5 THhHEEMORETHERTEbN TELSD L
LR, ZOBMOEO PGCs (I AkMER7IOME
CRERENEWT Eh S, BE PGCs 240463 BiH
ANBERRELT, Lch-T, fERLICFEASHEE
D>%, FIFr—RMOBEMBT AT 5EEO IR
B otee TIT, FF—3%HDPCCs #HEEICHEL
R~ AN 2L+ ALEND S,

FUF BT, REHOMETHHIC PGCs O
founder & 7%z AffARGH L, ZTOHDOMEMBAR T
R DOEFER TH AEMREAN BT 52 LB,
ICENTW5AS E/, oMLK, H5WIEH
SR AR L, RIS L THIEH MR
%D TEPRINTVEA0 26§, F/F 3@
EOMEIC, MMEFREST S 3 fEED 7 FIED PGCs 28
DT A T ABE L 7% A 5 BEEEER L kiR
B LCAH, ERICHWI EGKLETEID 7T EF
VEsOFRPBOLENTWE D IOl b, MER
HEIC L DRERICHTERTIF A S BER SN/ I LHARE
Nic, 41, COFEERLERERTIF AT OIEBICIGAL
TS 72DIZiE, T & D e KBUER KT A D
BTURETHAHZ L EHLNICTHAUNEND B,

FEORREEDOBRICK T AR5 eicid, gD
TERICAE S AN EMaB K E aRETR/-LTWBE T
ERFUFIRHET T T 4 vV 2 THLRIZEINATY
5,101 PREE MRS, EM ORI 351 B no tail (nil)
% goosecoid (gs¢) EDJRIET DRBEAFEL, HFITLE
EobE R B, COXDRFEEZT THHMETD,
SEEL B TR ICBEL oBE, TOMOTEER

BEZBHC LIRTHETH S, —F, EHATBHELAE

&, FOREEGEE 2LV EDVERBHRE (com-
munity effect) & L CTHILNTW5,W ZDicd, K#
WA OBE T, TOBREBON-BEROFRE
CHELYEZ L ERREINS,
KEFROSHICHEBHEELEAL, £MHR71F A
SOfEH% BIEL T edIcid, EEEYFRRHE
HENTHO I EBBATH S, LrLEHD, S
S L HRBIMICAEFTRSARL, TOLI PR
BAREmETHS, ¥ 7574 v¥ald, MEEIETH
RAERBBLEFOMEEL T &, ETRPEHTH S
1o WM OBENES THHZ b, ERHRY
T5ETEBNTWS, £/, £ ORREEMENFRLS
NEERINS LT, FBEKCET AR« EBETORE

BTN TW5, T, AMEMREBICES I 58T
DO—MHHPI N TV 5,19

FITARPETR, Y7574 vV a ML LTH
VW, FUF KB TAERIIFASHEERICEDTHS
T EBRREINTV LR YA, BEBHEOREEN
DEERP LM T 5 LT, EFERTIF A S DOEHA
DA H S L7,

HAMELUHE

HABOFRE, SRHRINOFER, NERXLEE €7
57 4 v o wild RHT, dtiBERFERKFERKER S
ToeftoKEz 2 —HNT, KiE#29°C, BIH) 14 K
S, BEHA 10 BFEIORE CRE Lico BRENCLVE
LNAFREIMEMEE L THW, BONAZEI &
v, 0.1% FVY 73 (DIFCO) kLU 04% ORES
SURKEEERERY 7V (128 mM NaCl, 2.8
mM KCl, 1.8 mM CaCly) A EDT7 73—+ E (Bt
PHBLER) A Ein L 7o BRIC & » TR RE L 7o, IR
BEINE, IHBH1IAETIE, 0,01 Xy U v,
0.01% A+ LT <Ay, BECL6% =7 F VIR
HAESURKERTEEMY v7IVIK (—RIBER)
TEHEL:, THEEZ1IHURRE, 001% Xy
0.01% AL VT <AV VESURKEEEEEAY
VIV (ZRERER) 2L R TV—F
(Greiner) #C, A HHEL TRBE LA, B&EV—
Fid, 29C DA VF 2 R—F—HTHRIEL oo BDFE
HERRELY, Kimmel et al 025 - 72,

MIBOESR BEOMBEBE~NDEHIT, Hoand
KaneMiZ W T -7, BAREICKDE/-1-568HM
RO, 5% biotin-Dextran (Sigma) & 5% FITC-
Dextran (Sigm) %425 0.2 M & KCl 5% & BEMIEA
B LTV T 70, E#EELEAINEBROM
faid, FITC %8 & L THXEBE T TKAl+5 2 L
AATRETH Y, LT RIC & Y biotin £ T 5
Mgl L CRAITE B, E&EI AT, REICR5
FTERL, BEBHEICEWNTFFI—KEL THVON
7o

REBIE LRk oESIhIkE -1 T,
REHZORE LTV ELT, BMBBEYT -7
il R ER (MBT) migtolaEiiic, FJr—ng
OLHs, TG, T3 eTE, B-HEWBRO TR
MEE2Z TICEABHOREZTEOBHBR~BHL
(Fig. 1), BMifaOBk X UBMIZ, 5 AEXy b
OfMEFIEHEIEL, FSAT—NWVEEELILT T A
=t E AT T o7 75 AT —VENC L D EIBR S
N7 FF—s, BYmEMayE»r R, B
L2 LREHOLV YT Y FORBABHEL /-,
FEMOIEEL, TXTHIY OERRTa—FLIHTS
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upper

Fig. 1 Schematic representation of blastoderm trans-
plantation from labeled embryo to unlabeled one at the
blastula stage. Upper half (upper), lower half (lower),
and whole labeled blastoderm (duplicated) were trans-
planted onto the unlabeled recipient embryo, respec-
tively.

AV e —UVHDIREBRF TIT-> 7/, MEDO LY
., TS, F3eTEBREL /CFHRE, ThE
h, I EMEEL (upper), M TIMERIL (lower),
BIUEHEK (duplicated) & U 7=, FHREOEED,
ONEEBR LR DO BE T HE U /o, duplicated RVE, MBT ©
BIRIC I TR L7, MEBEEORMORE,
30% TVRY —H] (EREH4.7HRE  4.7hpf) 25675
% TR —#1 (8hpf) ICHIEEBMEET (Olympus
BH-RFL) THZEL 7=,

FMRICH T2 HRERROFME Filiti, sMERE
X0, Mizuno et al ' ¥ T, HMETH#EE (Dorso-
Anterior Index : DAI) 2 & % & IEEh O BLEE T D FF

ko THT o7, d7xbh, DAI-L : B B IR S
Y, EEABET 2T 5, DAI-2  BiEEEE*F
D75, BB IEIREE & /70y, DAI-3 : BEERIC B &
1 DU 77\, DAIH4 : £4A0 B BIEHEN Chl&
LTkY, MM, smhzfciky, DAI-5 : IEH G
iR, FBEELETARETH S, S OICAPETH,
FEROSEICB S\ 2T % 2-Axis, B JUTREA
7B A% other & L THHEEL /o,

Whole mount in situ hybridization (WM-ISH)
WM-ISH %, Yoon et al 9ZH¥EL TT - 72, WM-ISH
IS A72000C, FMME & I A B2 L 727210 O BIE
it, 4% /85 7 5 VAT VTt F % 4 ¢ phosphate-
buffered saline (PBS) iz & v, #EEEL /2o RNA
B—73, vas TRIET 574 v 2D cDNA KDHES
N7/ 3UTR D 0.4k BT %, gse B LU ntl Tz
75749 a2DOcDNA L DE LN/ ERETHV,
Zo— 7 Ok UTP-11 digoxigenin (DIG) %7zid,

Fluorescein Isothiocyanate (FITC) T4T - 7z, RNA 7/
0 — 7 % in vitro transcription |2 & 5 & (%%, Probe-
Quant G-50 Micro columns (Amasham Bioscience) {Z &
DREBL 72, ‘

WM-ISH ?DRijiZ, Proteinase K TIha ML 7=, #
Wl (4hpf) 26 75% TR Y —H# (8hpf) @
FRICE LT, 10 mg/ml DR EE D Proteinase K % 0z
7= PBST (PBS+0.19% Tween 20) T 5 4B L 7-,
TUNATUFTAX =2 2 /1360°C T LEE, /NA~T
JZAY— 3 ik 60°C T 16 RREL EfT- 72, B
BT # i EE 1 /8000 o) anti-digoxigenin—AP fab frag-
ment (Roche) & #EE 1/250 @ anti-FITC-POD fab
fragment (Roche) # Fi\ 7z, REZEEIL, anti-digox-
igenin— AP fab fragment f§ & L T Nitroblue Tetrazoli-
um/5-Bromo—4-chloro—3-indolyl Phbsphate (NBT/
BCIP) %, anti-FITC-POD fab fragment f§ & L C,
diaminobenzidine (DAB) % I\ 72,20

780 —7@ FITC, XU FITC-Dextran Of&H L,
EE 1/500 @ anti-FITC-POD fab fragment (Roche)
AW, PUERIGE 4 RS LL E1T - 7o, RELHID
DAB # 7z,

HSSBR & ERMioRY ABEEEICHT
Bic%, Fids JUIERE L 20O Bz, 7
TVRRIC X ORRICEE L 7. 2 K ORBIE D,
80% Tx /—IVIRICE#RL, REFELL, BEESREHL,
WEIZLOTF U7V a— Ly )=k OKL, /3
57 4 BB T, £OK, iR A KT 5 8 um
DHEFGYI R AHER L 7o (FRLZ#ERYA I, g7y
YU VKBRICED A5 A4 F 75 AL, T97%%
RO, "\TEFFVY IV VLD ZEREL,
PGCs DB BEL LUK % 1T - /2, PGCsid,
Nagai et al.?V DEBEEEHI L IGREC L 75 > THE L 7,

BHEMERROMBOS M AR B0, Lk
SEEAEICIERLL, 0.05% poly-L-lysine KEHKIC L D &
A K75 ANBEfT L7z, Biotin-Dextran O#HICIZ b
AF7574vSAB-PO M) Fv F (ZFUL4) HHW
720

HEETRRAT  duplicated JRIZ 33\ TR+ DR AR PE
EHMOHBOBBEMEZ AL DI, PHREICED
BEEDLDHDPEDERTEDP DI,

& R

PRI & BT BBES, FI—ol
YUY D 2 DT o 2Tk AR L7 A
IRHBECTERRT L EDb b WReEEL 7o (Fig.
2), WEMBIORKEE SN, AR MRS
mL, TERY—EBHOET OB, 3 LOMEOIRE
(Fig. 2D) bﬁgﬁgéﬂfco 30% TV RY — (4.7 hpf)
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Fig. 2 Process of blastoderm transplantation in duplicated embryos. (A) Donor and recipient embryos at the mid-bastula stage.
(B) Removing whole blastoderm from one embryo with glass needle. (C) Blastoderm transplanted embryo at a few minutes af-
ter operation. (D) Duplicated (left) and control embryos at the 12-somite stage. Scale bars indicate 100 um.

Fig. 3 Blastomere mixing between donor and recipient in duplicated embryos at the shield stage. (A), (a) Embryo shows exten-
sive mixing of blastodermal cells between donor and recipient. (B), (b) Embryo shows less mixing of blastodermal cells be-
tween donor and recipient. (a) and (b) are fluorescence view of (A) and (B), respectively. Scale bar indicates 100 um.

DRECIsWTIE, FRRICkWTFI—ige v rx RICKE B 5 2o, ERBMORES2
VMFEBOREMEI HEMGEL, FLALEI LR WVE e L ohOFBPBE SN/ (Fig. 4A, B), #
krggEshni: (Fig. 3), ChHFr—RELL v L3} (48 hpf) DEHM (duplicated) T, #12/3 DE
LV NEEOREDHEEY, FMEOHBEORICIBE EAER e BFAFERE (DAI-S) %#RL7ch,
HERDONZh -7 (9>0.05), ICHifESR e B HEEAKERHB L /o (Fig. 4B :

SEHOBWEMDOZNZFNIZOWT, MEBMITAER DAI-5 abnormal), T O & 5 7 flifas & F DG 2 @il
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i, SfApaptl (3 hpf) LARG (Fig. 4B, before MBT)
IKFMEn/zbD LD, Thlitk (Fig. 4B, after MBT)
IZFEMEI NI DICEWEIE THES N, THRREE
BIE (ower) I\ T, DAI-2 DA EER 2T 5
fE {525 DAI-6 O/ MILEX 2T AEE LD HEHED
N7 (Fig. 4A), —J, EHTMBEEN (upper) I
WTiE, & TOEGEONTVEIZESR (DAI-S) T, C

(A)
(%) (%)

100 cont 100 duplicated
80 80
60 60
40 40
20 ) 20
§

Fig. 4 The frequency of DAI (dorso-anterior index) 1-5
embryos developed from blastoderm-transplanted em-
bryos. (A) The frequency of DAI 1-5 embryos deve-
loped from three kinds of operated embryos at the 48
hpf (hatching period). (B) The detailed frequency of
the duplicated group in (A). The embryos in the dupli-
cated group were divided into two groups by operation
period before or after the mid-blastula stage. DAI-5
embryos without or with extra cell mass in each divid-
ed-group were further classified into normal and ab-
normal, respectively. DAI 1, rotational symmetry.
DAI 2, truncated head. DAI 3, Cyclops. DAI 4, joined
eye. DAI 5, normal.

DEIFFT I/ PO VELEL M7 (Fig. 4A),

A =T F A —D<—h—TH 5 gsc?P DHEH
%, MBEOHERBERDOEFM THANL, TOKR,
22 Bk 8 1k (36.4%) DOBHEMMEIC gsc DFEELH
BN/ (Table 1), /-, 75% TR —H#1 (8
hpf) 12, WFRRES—H—TCdh % ntl? % T WM-
ISH #fT-> 7 & 25, 23 @k 8EEFE (34.8%) IR
Frf 7% ntl OFEWHERD Sz (Table 1), L L7
5, BFE ntl ORBITERRA 2 FRVHEFICRE
IhTWe, £/, EFAE ntl OHBHEER, Fiie
ToEHAMBT ORI THHETIE b LM -7
(Table 1),

FMRICE T2 BERLMEKRD PGCs  duplicated [k
ICRBWT, OB & RRFIC PGCs ABE S ik
TR T A7, U FVERE S N v REE O
ERR ISR L, BOBEE vas ICK -5 WM-ISH %17
o7 ZDFER, PGCs BBEME LUV VYTV T
g O R R X h7- (Fig. 5),

DAI-5 OER# B L - Fiilh % Xk 6 B BICREE
L, YR ZERL CPGCsDHEkEMHOLMICL
720 MBALENRERMEOREIC LD, SEHOFM
BEOZENZNCEBNT, AFEERICEAFVESBS IU
KL D PGCs HrEFR S h /- (Fig. 6E, F, Table 2),
duplicated, I % U lower FRIZ B\ T34 TIT, upper b
IZBWTid 8 Efd 4 fEfk (50%) 10 = ni/z PGCs
DRI NI, LLEMAD, upper R THEER I N7 E
2% PGCs OBUL, lower %2 duplicated IF & ¥ L TA 7%
Mols, —7F, BEREdEROMITI, THEEX6HE
DFMEI BT, LEMARK, mEER EESE, &
A BB IUBEBICSEL TWB I ERERI N
(Fig. 6), F£7c, B IN/EBICHETDITZLALD
M, bR RO & D s RN O RKIC
FEL TV BEGIBES NI, JOLSRBERICW
TH BB G D PGCs (4 TERICHER I N,

% 2

MREBEFMOMERBA~DHLE ARKRTIE, FH
BEEDL < 2, BTG PHEBEEOW IR A ILE T

Table 1 Frequency of embryos with ectopic expression of gsc and ntl in duplicated

No. of embryos analyzed

Embryos with ectopic expressions (%)

Operation stage

gsc(restored) *! ntl(75% epiboly)*? "gsc(restored) *! ntl(75% epiboly)*?
before MBT 11 8 4(36.4%) 2(25.0%)
after MBT 11 15 4(36.4%) 6(40.0%)
(Total) 22 23 8(36.4%) 8(34.8%)

*1 ggc expression was detected just after restoration from blastoderm transplantation.
*2 nil expression was detected at 75% epiboly stage in resultant embryos from blastoderm transplantation.
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Fig. 5 The distribution of vas positive cells in the duplicated embryo. (A) (B) vas positive cells (dots) are located in the lower part
of host and donor blastoderm. (B) is obtained by biotin specific staining of (A). Arrowheads indicate vas positive cells.

Fig. 6 The histological distribution of biotin labeled donor cells in the duplicated DAI-5 embryo at the 6 dpf. (A)—(E) correspond
to the transverse sections at lines A-E on the illustration of the larva, respectively. (F) Higher magnification of rectangle in
(E). (A-E) Most labeled cells differentiate into tissues derived from ectoderm. Pronephric duct and blood also contain labeled
cells. (E) Three labeled and unlabeled PGCs are located in gonadal anlege. Dark brown areas indicate cells derived from donor
blastoderm. Scale bars indicate 100 um in (A)—(E), and 10 um in (F). Arrows indicate labeled PGCs. Arrowheads indicate un-
labeled PGCs.

BB LuERTDAISH#EL, TN DO THRAEEIER Tid, PHERT® CORMREBIESEEEZFHOI L
DR 2 T RIRSRFNIC AL L T/ BRI upper IR TR, MIREINT WA T b DAI-S IR T, BRI
L THHNBIE L RROWER R LI ¥ 7574y B S g2, EEOMRER AR ICHSAE
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Table 2 Number of labeled PGCs in three kinds of operat-
ed embryos at the 144 hpf ’

The type of Individual  No. total  No. of labelled

expereriment No. PGCs PGCs
upper 1 15 1
2 29 0
3 26 2
4 36 1
5 20 0
6 19 4
7 43 0
8 20 0
lower 1 31 2
2 44 14
3 73 36
4 28 11
duplicated 1 44 0
' 2 44 14
3 50 15
4 49 21
5 37 8
6 33 1
7 36 8

N, TOGBEED DRETS N LERERT H00
tEZLNS,

—7F, lower R duplicated JF Tid, W< 2P DOEEW
e b DEEHS B L o, duplicated BT 6\ TiE, 2
HMEOHBHENE < (1W10%), CTOHEE, MBT
LT & 0 RED T @& h - 7o Eiz, SRZRED DAI-
S5ICHEINESOOFI, FBICKS wMifaga o
EEAHEL, ZOMBBEE & MBT ROFiEEDT
BED 5T SHEOHBIE, FU/FallkidAHBED
BHEERTLMEINTEYD, BRCENOHRL, 55
WITHIFES O AR S > TV A el A BRI
L, TOREEGITK > T2RBEHRLIZLDE
R ENTWBIKFRIZE T, duplicated ik
T, WEEEO~—N—Tdh 5 gsc DRFTHY 2 RBLH R
XhNic, gse mRNADFEAIL LD 2HEAFEE NS
T EBRHONTED, P —RBIC gsc DRI HER
INTAER, duplicated JRIZ 2 KEBEL B SNIZHD
tEZOND, £/, 5% TR Y —# (8hpf) O
duplicated RV 13 gsc & FIMEE T, HPILEMIBADOH M %
R ntl ORFT I FRPBE I N, ntl ZAFIRE
WTRELABBL, TR —OBETE, FLDHFFR
DBERRIT, FORICBFICRERTAL LPMENATH
% o2 duplicated JE D ¥ J- — R CH 5 #9IC ntl D FE
WAIRR AR SN/HER, SO BHIOFAE = HF
HEBRECORS MBI 7 o RS SD B, TV
DAY AATICENTIE, HHPERR Y OFIREM

FIZ kW, OSSN HBEABE I NS EI
3, RAEBGHETHOICH L, MIERE L TBES
hi-8B&, LaioREEasilits s LBl T, #
F&hE & WO ABRESI N TS, SEIOFEDOR
BB CHYL, EAPRPES I LICL-> T, —F
SOMRANBHEUNOREEG MR L /2D, 2D
AHWNNEI RSB AIEE SN/ LR A AT ENTES
hh LN\, Lh-T, Cok>7k EHHE »
CTS5T74 vVl B THE Tz L 5L, S0
DOIEBEBHEORER L MRBEOKREILTLIFEL X
WeEZ bhi,

ARG TlL, duplicated, lower JE & H RO T HHH
HMahTwb, LaLasid, EEELTHEREL MK
ORIHREIZIIEE THLATHEW DD - 72, T7abb,
duplicated JRIZ B\ Cid, RBICHIRZIN A & DEE K
EREETN TS L DOD DAISS LG EHE I N A EH S
BNDITK Ly lower IRICEWTIE, FEEL b7k
W DAI-2 &R, ZDELOIFELRT S DI HE
LCEEECHIEL 72, Kimmel ef al29id, 50% T
RY—# (5.3hpf) DEMIZDAE & & DHRDMHE
OFD D, FEEGREFRL T3, COTEED
K5 zE, O EMITAEOIET & & DI EZEED
AR T HECTH S, 41, duplicatea JED 5098
TERY—H# (5.3hpt) 1, BEMKELLV YV
g OREHSEES N TS, LiL, BREEEOKS
SEROEYBRAIE LD T\We, Thdz, ThZThd
FEECTREI N EMARIT, EREEI LD E LA
MR T A LIS LTINS, —T7, N
OREROVEOMY BB ~BEL/:LE, O
TR CREOEHTE A KB L, BMEESEET5C
EBHLN TN 5,29 SEIOFKBR CTHBE THLBHE I
7BE, ChEFZSOHEEP5|ER SN BT
N5, duplicated D 75% TR U —H#F (8hpf) I
ntl OFRBAFEFEINT WA &3, MBTHMEELT
b ntl OFBPHEFINIEDPHH T ERERT H, C
OB AR TREEROBWRICFET S5 & T,
MBS KIBLICEEZOND, EFEICIOL S 708
B CHESBEORKBHE - EHLNICT A7
(i, BREO~—h—E&ETORBS L ME THERR
THRRBLEDD 5,

REBHECL 2EERIF A TOEY HTELEEL
IR T ABE L 2 SF4E L 7% < OfEfk (10/
11) OAREFIC K- —E8ICHR % PGCs B8R0
bh, AETOEFERIIF A SEEOIEHIC, MEBHE
ERERTHAH T LB L L7, EREEMmC
L BEFRTIF A SNOFHL, F/F g &ET7FCBT
LR ONETHOBMEIC LD, SHRETHHI LH
BHADHOLNTNWBEM Licho T, KERANDOEBED
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8 I, K&, ik B0, HE R, IR

CERTHTH LD, APFRICBT ARBBEIC X > TF
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