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ABSTRACT

Transgenic mice were generated by microinjecting a plasmid DNA containing the SV40 (simian virus 40) large T
antigen (Tag) gene fused with mouse albumin promoter/enhancer sequences into fertilized one-cell mouse embryos.
Among eleven founder transgenic animals, four developed hepatocellular carcinoma, two showed kidney cancer and
one developed skin and brain tumors. Three stable transgenic lines, #1-2, #1-6 and #1-11 were established. Members
of the lines #1-6 and #1-11 reproducibly developed liver tumors by 8 to 10 weeks of age but did not exhibit any
phenotypic changes in other tissues. Histological changes leading to liver tumor formation occurred with predictable
kinetics and could be classified into three distinct stages; (a) newbomn to 3 weeks of age, characterized by hyperplastic
hepatocytes with reduced amounts of cytoplasm without any nuclear alterations, (b) between 4 to 8 weeks of age,
characterized by diffuse liver cell dysplasia without observable tumor nodules, and (c) 9 weeks of age and thereafter,
characterized by hepatocellular carcinomas in the background of extensive liver dysplasia. Metastasis to the lung from
a liver carcinoma was observed in #1-11 founder animal. This transgenic mouse system displays similarities with
human liver cancers in a number of aspects and provides a useful model for the study of molecular events involved
in hepatocarcinogenesis.
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B Aol HE SV40 TagS P2 albumin $+734-2] promoter/enhancer 23 3lol| BAs=F dAE A2 7304
2 ohox 1A A n)A Fste 82 A w2 E AFEa o5 AA ek REdEM A S FALS)
itk A Aste] B1E F 117149 founder AHE F 4NA7E S oRT, F AAE AFEE, 3 M= 97
2 oA 2FE 7tz doAth o2 RH I FAAS A FAsE 7S SATHAL-2, #1-6, #1-11). °1F 7}
9] ALEEo A 8FH(#1-2, #1-6) T 107 (#1-11) ARH 3tdo] WEA o7 WAFG on, #1-11 founder A
2 GAES} Hold A &l the 2HA ] ety wolrt $AHR] Fsich b AL A A W] whet
3T U 5 AUt &, 2N 3573714 E AT BFZA S Bolut MEF o] de FRHA Fokor, 43
B EE 7328 (412, #1-6) S-& 958 (#1-11)7HA= diffuse liver cell dysplasia® ERNAI T tumor nodule 27 H | ¢
93, 2 o] F & liver dysplasia® |7 o2 7hqto] WAL & Aol A ZAE3 7kt B vleAes A T
AR FAS AAS BAE v A4 7 7)H ATFE AT 78 T RUR 08T F 3l AR A7Eh

M B 7+e}H(Hepatocellular carcinoma)e %7] @o]| o#&
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Sorrell, 1999). A AAXoZ 7} Az F= &fnir}
1l Qe AAo)u(Stuver, 1998), FHFol M= 7k 2
g Hol 2~3919 E& WEE Holu vk,
199). It ARE Yt vhFd g PEEC] N
I AR AT E ) Ak 5l AEELS 10%)
AR 51 Avk(H, 1996). wEkd ek As A9 327
g o] Fad AR diFEI glor, olF 9
e 7hetel HAT Zgo g BARAEA o7t
FAHTE $-MEofo} gt

Zrdell ik AAA] ATt A5A LS 571 A
o FEoRR 27 S|l ME TS FE5Hd
AA rte] FEELS /dst R 7 AP R
v} glc}. Sepulveda 5(1989), JThappan (1990), Thorge-
irsson 5(1996)2 Z7Z} SV40 T, c-Myc, TGF-a 59 &
&4 FAAE  al-antitrypsin, albumin, metallothionein

57 2L TAE 5ol A T2 RE 24 3o
DHAIAA A LT A EAS ZE P4 dE
FEES LG o] B FEE2 ARRAIA %
Aol o YRR A EHE HBV, HCV, €3E,
aflatoxin B 52 A #aE-e ¢glAw 11 29
o dAAREHE AA 1gH F5E 5SS 7HE
Aoz gFHER AFHo7|= AR Y REEH
o] B&& AW YUrHGordon, 1994). L} o]
kA= AR FA A3 A W] ey 27 A
T Sl 93 Al Fde e, A 3 Aoz
& FAEY ze], & FHAY AU FHAel wE
ectopic 28 F FR= AU,

Ziote) whAyo] AG7izte] AX o) {} Wolo
Aol 23] Z#B U ‘multistep carcinogenesis’7t X%
ol d2lz A 1 (Farber 5, 1989), 71 @b #H&
FAAES JHdol HHAHEA ot FolH]l FAA H
ol5 7] 9T AEo] Eus] WPH | FrHGrisham,
1996; Kokura %, 1998; Kanzler$} Galle, 2000). <
DNA chip 7|&#% 22 F4A =59 A< A7 7I¥E
o] Bzl Holl we} olF o] &% 7T AW, 53] 4o
Ao 7o #et BARASA APt g &olshA
A}
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Fig. 1. Schematic diagram of the structure of the liver-specific
expression vector for SV40 Tag. SV40 Tag gene is shown as hatched
boxes. A 348-bp intronic region is indicated next to the translational
start site {Start) of the gene. The approximate positions of the re-
presentative restriction enzyme sites are shown. Parenthesis denotes
the restriction enzyme sites that have been inactivated during the
cloning process. ALE and ALP; the enhancer and the proximal
promoter sequences of mouse albumin gene, respectively, Stop;
translational stop codon, Al and A2; position of the first and
second polyA signal sequence, respectively.
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SV40 Tag &AE Santa Cruz Biotechnology(CA, USA;
sc-147)ll4 9438191 2H, secondary antibody< HRP (hor-
se radish peroxidase)”t Z%¥ goat ant-mouse IgG
(Santa Cruz; sc-2005)5 AH&3}3ich

SV40 Tag HTX &7 M=E DNA A%

SV40 Tag FAAE whg-29] PxA e Holzoz W
#A717] 98kl SV40 Tag +4AAe] 26 kb Hindll
/BamH 1 Z#-g v} albumin 3412 enhancer/ pro-
moter (1.0 kb) 1o} AxA3AT. HHE Sold 73
2 &4E 2AEAR] albumin f-7A+2] enhancer/promoter
= Harbst 5 (1989)2} ®.arell whe} vh$-2 albumin 74
Zpoll A —10 kb H-Zell 91x%k 822 bpel enhancer?t
Gorski 5 (1986)2] H.ao] we} 1~-200 bp A& ¢
2% 194 bpe] promoterE 47} PCR “'Hoz 34, 2
FAAA AZETHFig 1). AE2E FAAE Spel R
Xho I AFarZ HAHS F agarose A719ES E3l
3.6 kb9l =3 FHAE #2319 phenol extraction
Wog AAsigdon, AFHoz 10 mM Tris-HCl(pH
7.4)/02 mM EDTA &0 2 ¢3]o] 2z F83] F23
% DNA 558 3 ng/ul2 24s A n4 £
of ©o]&3k3Att

R s e B
wh9-2o] PMSG(Sigma, St. Louis, MO, USA) 5
7} W Fola}ar 484)7F F hCG (Sigma) 5 TUZ
ofstgith. hCG Fof 2F &t vb9-2 g o}
2 Feo] gld 8~205% &4 BCFl vk
Aol v EZ EY PAAA FHE T2
FH /MAE hCGFY F 18~2041Zbo) A5
Hoz YA oS o APRS ey
A FoglE F58ln 300 ug/ml hyaluronidase(Sig-
ma)S T3 M2 gl 387 Aot TS
12,000 rpmoll A 54-1F A E2 Mg vhs T 749
A&o] B3] ol FAATS AFHstY Mie wdY
o] HEI .o, DNA vAl YA 74 5% CO, Bl
ZIWell A 37 C2 fA8kth
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Gordon(1994)2] el wet ¥4 % founder v
£E AAkelelth DNA &2 1 A7) 4% 54
Aol FPstgon, M16 el A 1A7F 5= Wk
3 & AdaE $F e W3k F55(infundibu-
Jum)el] o]Aake] oF 357+ A7 m A ERbEH =S
sto] w922 AT wA 9" FABOETY
eAlE 1098 nh9-2o] wEolA genomic DNAE 5%
ato] PCR 7oz EAgozy P2 dE vhes o5
2 st ALR-3 primers 5-GCCATCTAGTGAT-
GATGAGGC-3, 5-CAACAGCCTGTGGCATATGG-3'01%]
th PCR ¥Hs 27& WA 94T/3%, 61T/NE, 72T2&
# 3 cycle; ©]°1A 94°T/1%, 61C/1%, 72T =L
30 cyde; BoR 72CAA 1087 Wittt W=
& #7]9%3skaL 676 bp 2719 DNA band”} WEH=
S A A a2 B3I

|
=
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3 rhe-2E gaoes A FU EE 2~65% TNAH
b zAo|A SV40 Tag 47 mRNA 2@E Nor-
thern blot A o2 #<lstglon, SV40 Tagel i
Western blot #41& £3}9] o] messageS©| oJHT &
e s5EEX ARSI SV40 Tagd mRNA B
Tl 2ge) 09 412 7HAle] F29} #1-6 7HAle] B3
nh2g FHEE (R 1, & 1 205737,
#1-11 71A19] F3 nke~E FREER supeld(f 2, & 3)
FTA kel AF 2FHRE 25 JAoR h2A e 4YPY
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AAEE A AG v waeA] FE3T genomic
DNAZ Bam HI AgtEgs=z Hgste] A7) 95 9
Southern transfer 3 T2, 256 kbl SV40 Tag Fr#t
ML probe® &9 Southern hybridization o g
SV40 Tag A copy ¢ wiE HEjE A8t

Total Protein® &

-9 47)E #Z3}o] protease inhibitor(10 ug/ml
aprotinin, 10 11 g/ml leupeptin, 1 mM phenylmethylsul-
fonyl fluoride(PMSF))&# 0.1% NP40, 300 mM NaCl,
100 mM KCl, 20 mM Hepes(pH 7.9), 100 mM EDTA
oz %49 lysis bufferol#] homogenization*%] ¢
AE oA 1AIZF wigsRT 12,000 rpm 2= 15
AR F, TN FHEtol 595 nmolM
(ODsgs) 2 Z743ta th-3-3 2o v 58 =7
t}. WA Bio-Rad Protein Assay(Bio-Rad, USA)$} lysis
bufferg 2 : 8 Wl&= E9FT &4 1 mlel 2, 4 6, 8 10,
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Western Blot &4

30 pgel ©MEE SDS polyacrylamide gel 7]19%
o= Byg3 1S, PVDF membrane(Hybond-P, Amer-
sham, USA)°ll transferstith Membranes “-&olA 5
% skim milk(Difco, USA)/0.1% tween 20(Sigma)/1x PBS
coz AR &Y Fo 243t < vt blocking
S Algstgith. V40 Tagol g AF 12k FA7F 1
2,000 3A1H]Z 719 blocking £ Foll4 membrane
S A7 Bt Ao 2 HHE ARl B, 1x PBSTE 10%
R 43 AHsh A3 23k FAE 1/10,000 w2 3
218 blocking 8ol 147+ ek ThE thA] 1x PBST
Z 1084 43| A Hsle] ECL kit(Amersham, USA)S ©]
£, dAstoith

ZHEE S =Y
7t 9 g Ag A 3 =4S FEE 10%
formaldehyde(Sigma) &<ollA 24413t 733 thE, &
3u

&, 13}, A%, Toj 5& 714 paraffin block22 ¥
=9k Blocke 4 uym 72 Z#} hematoxylin & eo-
sin (H&E)@ A4S sto] 244 sts 548 dEasiv

2 o

A Mg oA MAN A &E

B oA e & 11mhe] 2] Sv40 Tag 82 %8 foun-
der 1922 A8 thFig. 2). ©] founder PH-ZE
U3 SV40 Tag F-A27F oh AdE FHEE 7HAE
gasly] 93 wwje A= 43, 7 vlElE breeding
A Fo il F Agsen, ¢ nlge FapHA 2
Z4k A R0 % BFela SV40 Tag FAXE ol F
g 2¢ 5 AU AAD. & AZeM = #1-2, #1-6
2 4111 5 2T 7HAE #ssied, o M9
SV40 Tag -f-A#te} Fo A& F 50%(AHE &3,
34~55%)2H wde] fARyAe] FYPEATH(Table 1).
w3 3714 B8 B F geto R e B4E AAR
A3 Ao 2E FF A vhfolA] Iigto] TAHEE
Elstsich

P2 A3 vpg-o AYE SV40 Tag A2 copy
2 ZAVE A, #1-2, 1-6, 1-11 7HA A= o] ¥ A
(diploid) AlF B 1-4 copy &M, Zol= F27HR = 9
FAAT A AEER FAHE AL AT
AU THFig. 3). B3k, SV40 Tag H73A4S] As 5 MEE

fordo &
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Fig. 2. Identification of transgenic founder mice by PCR analysis.
PCR amplification was performed on tail DNAs using a set of
primers derived from SV40 Tag gene and mouse albumin gene
enhancer sequences. Eleven mice showing the transgene-specific
PCR product are indicated. 1) positive control, 2) negative control,
3~13) founder transgenic mice (F0).
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Fig. 3. Southern blot analysis of genomic DNA obtained from
mouse tails. Ten microgram (ug) of DNA digested with Bam HI
was size-fractionated on 0.7% agarose gel and transferred onto a
nylon membrane. The blot was hybridized with a ’p-fabeled probe
for SV40 Tag gene. Known amounts of the recombinant DNA that
was used to generate the transgenic mice were included as the
copy-number standard.

e A 23, #1-6 7HAS #1-11 7HACIA = DNA
band?] =717} WAl FQel AR A FEE 27
(3.6 kb)3 1, #1-2 7HAPI M= 5.2 kb9 bandE WERHSA
23
A A vpg-29] 7 Z£Z o)A SV40 Tag FH2H
mRNA #&& 2ld ZAxl 26 kb R 235 kb 27]9]
message’} TEEUH(Fig. 4). RNA A1 ARg3E 2H
2 Ago] thal SV40 Tag @de] IAE o] &3
Western blot #2] 23} 68 kDa Z7]9] @3 whiizo]

F2aA A= ATHFig. 5).

ol

2.6kh —w
2.35kh —»

Fig. 4. Northern blot analysis of the RNA obtained from the liver
of SV40 Tag transgenic line #1-11. The blot was hybridized with a
%P-labeled probe for SV40 Tag gene (2.6 kb). The upper band
appears to be the transcript for t protein while the lower one for
T antigen. N, non-transgenic control liver; 1) new-born transgenic
mouse, 2~6) 2- to 6-week old transgenic mice.

(KDay | 2 34 5 6 7 8 9

Fig. 5. Western blot analysis of SV40 Tag protein expressed in the
transgenic line #1-11. Thirty micrograms of protein extracted from
each tissue were separated by SDS polyacrylamide gel electro-
phoresis and the Tag protein detected by an immunostaining using
a mouse monoclonal antibody against SV40 Tag. Expression of the
transgene was detectable only in the liver. 1) non-transgenic liver,
2~9) tissues of a transgenic mouse; 2) liver, 3) kidney, 4) lung, 5)
brain, 6) spleen, 7) heart, 8) muscle, and 9) testis.

YA Mg neal 9N HEYA Hot dY

Founder(F0) 11704 % 470 A(#1-1, #1-2, #1-6, #1-11)°]
A 7k Fgo] AIFHAEH, olF JHA vhezelME
10785 571 220 o 27] A2, oF 1358
of F7to R xA ] WS FAT 5 ATk oF 145
AREE BNt 48] FEe] 223 20~2F%el o2
2lMe 2 AEZE ofstEwA Al B e o2
Mok AE 717 AR 26~30FH oA, #1-11(F0)
& AE 7|Zro| 37FE o7 Fb AU

#1-6 2 #1-11 7HACIA = 2F 2R ARE gFo] A8}

Table 1. Transmission rates of SV40 Tag transgene and tumor frequency

No. of total No. of transgenic Transmission Tumor frequency
Founder progeny progeny rate (%) (%)*
(line)
F1 F2 F3 F1 F2 F3 F1 F2 F3 F1 F2 F3
100 100 80
1-2 29 120 29 10 61 15 34 50 51.7 (10/10) (61/61) (8/10)
100 100 100
1-6 55 74 25 30 37 12 55 50 48 (30/30) 37/37) (12/12)
100 100 100
1-11 20 30 264 7 16 106 35 53 402 anm (16/16) (81/81)

*Numbers in parenthesis stand for (# of mice with liver tumors/ # of transgenic mice analyzed).
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Fig. 6. Photographs of livers from the transgenic line #1-11. A) 10

weeks, B) 12 weeks, C) 14 weeks, D) 16 weeks, E) 18 weeks, and 0 e ——

F) 20 weeks. 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Age (weeks)

ot 2 9o A Mg WA #1-5 (FO)"“H% 21739k Fig. 7. Age-dependent change of the liver/body weight ratio of
o}, #1-7 (FO)l A= A1ge 9 Habol, #1-2 7HAld A= SV40 Tag transgenic mice. Filled diamonds; #1-11 Tg (n=5), filled
ek mRer gkol wok T 7F %3 ol9]9] AIAF-H squares; #1-6 Tg (n=2), filled triangles; #1-2 Tg (n=2), x's; non-
(ectopic site)ol A ero] Walgo] 7zt FIHUTh  transgenic controls (n-2).

B3 DY OiRL gnRe FYE UaYd Fae) oju) HA AR vperel WAF w7t i)

B g whys gz A7 USIHE UEE wjse ARS O 4 e, 10~1278 FRHE ]
9 112 2 16 AN E 8FARE, #1-11 PIE 10 gg449 718 BAFAL, o] AL vhgas) A
FHEE 3 Z2 oM ZA¥(nodule)? FF(cyst)ol HF 2 At 9 a7 E x)&E9ckFg. 7).

HIth(Fig. 6). Aol FoldFTF wESo| UF T B
2o} v, FAE IATEZ Aeje] 7 29

Fe)7} BEReA UERATE 01~35 mm Aol o] Thg 83 @ nies ZER FFE YRIE 42

7)9] @A B Uil wFo WY By Ax = A Ag whg-zo] FAFEE AN 3FBAA =
Aoz Zente F¢ A= A48 FEEHAT & Z2)(hyperplasia)S Ho|v, AEF o] o2 Bz
#1-11 7HA|9) 98 A A3 vp o)A s 2453 F-E 92 F%IL(Fig. 8B), 47 HHE 7FB(#1-2, #1-6) FE 9
A4 7hd 2 (primary nodule: P)ollA] 7] g £ FH #1117 o4 52)(dysplasia)dhs M E7F &
AA (secondary nodule: S)E°] FAHUT. 3 2575 AbE]o) A AA T nodule W E R k3t ov|(Fig. 8 C),

Fig. 8. Liver histopathology in SV40 Tag transgenic mouse line #1-11. A) Histological profile of normal liver from a 12-week old mouse.
B) Hyperplastic liver from a 2-week old mouse. The small, dark bodies are nuclei of hematopoietic cells. C) Liver of a 4-week old mouse.
Note the greatly enlarged, dysplastic hepatocyte. D) Clear cell foci and mitotic figures observed in the liver of a 10-week old mouse. E)
Liver of a 12-week old mouse. Clear cell region and normal-looking liver tissues are seen. F) Liver of a 16-week old mouse. Small cell and
clear cell regions of hepatocellular carcinoma are seen. G) Liver of a 28-week old mouse. Note the homogenously altered hepatocellular
carcinoma. H) Adenocarcinoma observed in the liver of a 28-week old mouse. x200, H&E stain.
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Fig. 9. Liver and lung histopathologies in SV40 Tag transgenic
mouse line #1-11. A) Cord-type hepatocellular carcinoma observed
in the liver tissue of a 36-week old mouse. B) Metastatic lesion of
hepatocellular cancer found in the lung. x100, H&E stain.

O Ol FREE 2 24 o4FAE wHoR Astel 2
A T

Y8} ch(Fig. 8 D~H). 47 % F-F
F(clear cell)7} W A= o] A
9l 2 5(Fig. 8C-E), 147 o|Foll& FE g nhg-29] 31
Az} AEse) F7)/Fei7t hdstso] 125G = 8
A 9 788 P HCCS 5AE U

Aol vla] Az FAA] F77F A A2 2HZ
(small cell)s} FHAL 5oz FAHE 2 fod?t HH &
gatg o, AL HAEE AY ot B 4 g
(Fig. 8F). 1857 olF 1 XA oA Tdd Fejo) A
Agre] Z77 #AEJATKFig 8G). 245H5-E AR
A 7193 S84 AP Eo] Ao, 285
Aury AR 459 S 2delMe odd 23
shrp Uehgbenl, 9% 94 Addx e Aed 9
73 AR ZA8HA & adenocarcinoma YFE T
A ThFig. 8H). #1-11 founder PF-=8 36 FH ol HAR
Az, 7t z2Ade A S Bole TAHEE]
71¢] QI A(Fig. 9A), (HEA T Fube] fato] TAE F
Zoll= d@zzo] 2 T gllern, Hz2e Hol=
A =) 91 THFig. 9B).
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SV40 Tag FAA= AxF2 B o2 Fo % ¥4
249 transformation} 22 AfAdo] B AHA ¢k
SERY Ao 25 o] & ATh(Hino 5, 1991; Sand-
gren %5, 1992). ¥ Aol A=g et 2l vhg-2ao
X SV40 Tag #2xke] A s £248 Z3l(Fig. 3
Az, #1-6 7FAS} #1-11 7HAl= DNA band®] 3717} 1]
A Fholl AHEF AT U A7](3.6 kb)sl A2E T
2o] Kol #9149 FAA7} head-to-tail2] o E HY
Ho] 1&g FZE 4 YUk #12 FHA vheLE 52
kbe] bandZ YEliEH, ] vRg-2oA= o #d
A7 1 copyRt AYEHR R o] SV40 Tag A
Z+e) Bam HI 914 909} A 1219 g A=
©] Bam HI 14 9] Alele] Zoldl #igsE= Aoz
ZA g}, SV40(simian virus 40)] Al T2 9
(structural protein; VP1, VP2, VP3) i3} T(large T),
tismall t) & F TR I FEOR o]FoA Jint
(Fanning®} Knippers, 1992). T39-2 AE 2 HgH(cell
transformation)®] 7§*)(initiationyol] A& A z&-& sh,
A wadd A¥rt o A4S FAE] AsidE T
o A& wYPe Baz Il vk 139 T
AT Fd ¥ 588 Fole AE&S It
= oA 2t 22 Fo] @@ {4 albumin
AAe] promoter® ©]-&5te] AAE FA A e 2
o w929 2k o)A SV40 Tag A mRNA &
#S zAg A3, Fig 49149 22 F 7FA message”}
DR T Gy} ¢ gulde 338 27] AAL Y
(early transcription domain)ll $1x3t A 32t 2]y
coding H&dl, o] Al EA8h= intron®] splicing
ARl we} T E= t2e] B oRrt ARHuR & 4
FolAq FEE F 71X A7)9] messages intron®] 4]
He desh AA" FeE 77t onjshs Aoz Hel
ChFig. 1 =), T3, Western blot E24]°l4] ©] message
£ Fig. 5914 AAE niel o] 7 A dlA FolA o
2 g 379 gwdz $dHds, ol Hino &
(1991)3} Sandgren 5(1992)¢] A A} FYdeh T
Sl ¢ gilE e ASEE mRNA 971 AES A
sh, oAl Mol ulg- viErE Zb7] b 3d &
0] A48 UEN) =], Western blot 241418 5 t Tl
st A AbgEA] Fkomg Sv4 T AR
mRNA & t @] A8 2.6 kb Fo] o= A&
t BA R s EXE SAA g

B A o)A ke 37HAI(#1-2, #1-6, #1-11)9) FA A
8 wl$-2ol A SV40 Tag F2AAY Fof ALdE&2 719
50% FFO2M ol 37HA EFA A fdArt 2
71 1708 @A 2ot HAHASE orlsh= Ao
2 welth oy o) fx e dAA Fee
B Aol xR etk S, 37HA BmEAA A
°] 100%2] FE2 7hero] BAES AQlgtony A
To A}-&3 promoter?] b 237 A A B o) &
A7 s, SV40 Tag Ak =g B9y 55 &
st 3 wdeA Y] mlg-2Eo] HFPAHS EQ)
&qick. 2eu & 11918l founder PH-2E & & 7}

J
o N,

Y o
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SV40 Tag B2 M3 nlgol theh 228y
A A, AT 4579 A7AE hyperplasia® HEHALS
v, 47#RE dysplasia’l FAHAL, 105F5H no-
duleo] Z¥=WA HCCE #HEHATE Sepulveda &
(1989) 2 Sandgren 5-(1989)9] BiloAE FFol B4
H77A 7FHA 1d olde] haFe] ¥ AT 7
Soh= AZMH o R Ao} EAIEG AR ZE ¥4
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