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PROTEASOME-INHIBITOR-RESISTANT VARIANT OF HUMAN
SQUAMOUS CELL CARCINOMA CELL LINE A431
—— ESTABLISHMENT AND CHARACTERIZATION —

Hirofusa Kuzuu
Department of Biochemistry (I), The Jikei University School of Medicine

We established a variant of the human squamous cell carcinoma cell line 431 which is 6.1
to 14.5 times more resistant to epoxomicin than is the parental A431P cell line. The resistant
cell line showed increased expression of the b-subunit molecules of 20S proteasome with
approximately 2.5 times greater activity. In variant cells, cyclin B and P34%¢* were overex-
pressed, whereas P21V*F! was expressed at a similar level to that in A431P. Variant cells
showed increased expression of both mRNA and protein of epidermal growth factor receptor
(EGFR) and decreased expression of mRNA, with slight accumulation of the protein c¢-Cbl,
which is a negative regulator of EGFR possessing ubiquitin ligase activity to desensitize EGF
signaling. Levels of UbcH7, which acts with ¢c-Cbl, were lower than in A431P. These
phenomena can contribute to the prevention of c-Cbl-mediated down-regulation of EGFR in
variant cells, enabling them to survive. Bcl-2, a key factor in apoptosis, was present mainly
in a phosphorylated form resistant to proteasomal degradation. These phenomena are also
advantageous for resistant cells proliferating in the presence of an inhibitor under severe
conditions. Resistant cells showed resistance to the 5 proteasome inhibitors tested as well as
to epoxomicin.

(Tokyo Jikeikai Medical Journal 2004 ; 119: 287-96)
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L ¥

A FF/FuT TV —bY AT LIEATP
KIEFEEDEAE SRS AT A Th Y, Hifd DB,
B, 9MEZ LT3, $hbb 7R —¥ RIHh
b 5% DAY 7 Froay ya—izE
ELTw3, 2L CZOEAESEOTLEET

i

DH26S a7 7V —LkwSERBEEESE
ThrY), L OAEMBEROFIECES T2 20
a7 7y —s0MEEZ, MO, ThbbT
R —YARFEET 2 LB SN TV B TE,
ZOLBEREMRERESW [Yu 77V —4] O
EEIRZHUERIE L TRIAL LS L oRABE SR
TEYI O, TNETORMNTIE, 7077V —4



288 = &

BHEANE, BRI DIUEAIE L CTifF S Tw
5, LR, 7ur 7V —ALHERD1IOTHS
PS-341 1%, ¥ CuHFEMEHEL & OEMDOE
HEBICDOWT, K TCORBRPETH TH
29, L Lahs, Bz u7 7Y —LalHE
F 2GR G CHR S % 72 0 OEERR T — 5 OERH
BIEE A v, EBROERRICB WX, 37T
WCHEAL T 22 MRIWER Nz, #EHifd s
L CHHIIERNTH - 722  OHUIERIDTEZ R L
TWBERIZ, TS 5 W I REE L FEREERIC
7a7 7Y — AHEAN T B2 S L
MRS EOHEN 2RSS o S BETE W
BREE 2, BROE T I OIRF b EEICKRS
FTRELERDHSE, Doz ethrofkrid, a7
7V —2 O FER] W ] T H % epoxomicin
(EXM) 2 iz iif P 2 77 3 & b b 52 e
(A431EXM) %87 L, FEfb Rk TRER IR O
BRI X 0 FBL 9 2 AR O i it &
WIRT 2720, 2L TEAH YR TA > OIBEEHIE
BYHEETLIDIC, 2OV OLOE#IZOW
THE ZMZ 7z, AW EEIC Licididd T
MTHEFERL 2D, KRETIEVLL D2 OFHIR
N Z AR D B & 2 TEAS 2 i 3 5.

. AR ¢ F &

1. HE

EXM, N-benzyloxycarbonyl-Leu-Leu-Leu-
CHO (MGI132), N-acetyl-Leu-Leu-Nle-CHO
(ALLN), N-benzyloxycarbonyl-Ile-Glu (OBu?) -
Ala-Leu-CHO (PSI), & X ¢flactacystin I%,
7F NRgERT (KBR) L D EEA L7z, 4-Hydroxy-
5-iodo-3-nitrophenylacetyl-Leu-Leu-Leu-
(NLVS),
Val-Tyr-7-amino-4-methyl-coumarine  (suc-
LLVY-AMC), acetyl-Asp-Glu-Val-Asp-a-(4-
methyl-coumaryl-7-amide) (Ac-DEVD-MCA)
I% Calbiochem (San Diego, CA, USA) X b EEA
L7z,

2. fERE CEE

t MR R, A431 (BUF A431P) 13/E
LESEE B TG N> 7 (JCRB) X W ELD &
¥, 5% OIEMLARGIFING % 1 2 72 Dulbecco’s

modified minimum essential medium T#&E D

ﬂllt

vinylsulfone N-succinyl-Leu-Leu-

FAFTESRE L T2,

3. EXM 4Rk EiaL

EXM i A431 #Rik, A431 gz EXM 1
BCHBEET 2 2 L k> TR L7, RWIDIH
PEFEEIL, 2 4 ARREIR C A431 fifE 2 EXM
(6.25nM) W L7z, £F LA, 51
4B iR EXM OE % RS, mig
BE 120M £ T&E L7z, 12nMEXM O#FEIC
st U LT 7o T A431 g & A431EXM
E L7z, A431EXM i3 96 )X 7 v — s ECIRASE
REick v 7o —=v7 L7k, #HRBRORK, <
o ORIk % A431EXM-1, A431EXM-2 &4
i, 2o 2 @EHD 2 v— 13 12nM ® EXM 0
TFE T CHERF L 72,

4. HHEER

70T 7Y — AEEFEFRNCH L TOREm M
BHEER T 5 72, MIE 17 R EXM ERNEREE
TEAER, BREEO 0T 7Y — AHER 2T
L, 72 KEoOR#EE, MTT (3-[4, 5-dimeth-
ylthiazol-2-yl]-2, 5-diphenyltetrazolium bro-
mide) B XV EFRPHEELZO, a>v ba—
WVIREBEHIDOY X F LA VK F Y K (DMSO) %[FE
BETHOWE., BoniclREUToRc L4
FR2EN U7 Ml4RESR (%) =100 X (AL
FRMAAE 570 nm 12 B 1) 5 RHE) / (DMSO L
f@ 570 nm 12 B 1F 2 L)

5. TR4HEREEE D AL RIS

1) SDS-PAGE & Western Blot 3

iR A f ik & B BT 13 ¥ PBS THEd 2, 10
mM Tris HCI, pH 7.4, 1% TritonX 100, 7w 7
7 —¥A4 ey —n 7 7 )V CHIBH R = R
L, sodium dodecylsulfate (SDS) &V 7 7 V)
7 2 R VESKE (SDS-PAGE) &, = bhox
o —RAEZEEE L 72, Bovine serum albumin
(BSA)T=tutru—RfExr7ay 7%, Th
ZRO—XIRERKIGEE, TVAHV T 5 AT 7
F—¥b LAty sy —+¥ (HRP) £55%—
Ry THRETEIL Lz, AL Z—XbiEE D
TwRY., fizvFF U #H(FK 2, MBL, Nagoya,
Japan), $120S a7 7V —A YY) ¥ —HKiT,
P32 & P27(Progen Biotechnik, Heidelberg,
Germany), #i P21VAF 4 4 7 V > B, 1
P34¢4¢? (cyclin-dependent kinase 1, CDK1), #i
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Bel-2, $it UbcH7, ¥i Lk MRk R 7250
(EGFR), ¥1ic-Cbl (Transduction Lab., Lexin-
gton, KY, USA), #7275 > (C-2, Santa Cruz
Biotech. Santa Cruz, CA, USA) X4 3~7 &
®/ 7u0—FNVHHETH 5,

2) Fur7TV—AEEOHEE

Tar 7y —LEEIER, "ETe T 7Y —
AFE suc-LLVY-AMC % W7o /2. flfaeE
MR (EEE 50 ug/20 1 th) %, HEPES 50
mM (pH7.5), ¥YF 4 A v 4 b—)2mM,
0.035%SDS, 10% 7V £ v—, B X Fsuc-
LLVY-AMC 100 xM % &% 100 ul DRI T
37°C, 10 RIS ¥, #HEL 72 AMC Ot %
SREEEEES (RF-5300PC, Shimadzu, Kyoto,
Japan) % A \» ¢, 380nm excitation/460 nm
emission CTHIE L 7z,

3) RT-PCR

RNA X, dV V— #HZE (GIBCO-BRL,
Gaithersburg MD, USA) ZHWTHH Lz, —
A 84 cDNA @ & A% 13 TrueScriptII % B w T
1ug @ RNA XD &HHE, KItE25C T 10 53,
55°C T 1 FFfEfT W, Bed& 95°C 5 4 finEh L T it
il L7z, PCRIZ, HFo5N7z cDNA 1ul DR
JGEEY) & Tag RV X7 —¥ 0.5unit (Takara,
Kyoto, Japan), 200 uM ANTP, 1 yM £ > X 75
AR—ETVFRVATITAR—2EL 20 ul K
JOW TIT o 72, ROGKEE X 94°C 1 53R DMK S
#%98°C10#, 55°C30#, 72°C143, YA 7 VH
FET30mEE L, NEHLELTE-T 275>
PRV, HHLESIA4 ~—2UTITRT.
c-Cbl sense, 5-CCCTTGGAAGAGCTTTC-
GAC-3"; c-Cbl antisense, 5-CCCACTGACC-
CAGACGAGTA-3 (311bp as PCR product),
EGFR sense, 5-ATGCGACCCTCCGGGACGG-
CC-3"; EGFR antisense, 5 -CCCGGGGGCC-
TGTGCAGCCTG-3" (733 bp as PCR product),
Cyclin B sense, 5-TTAATGCTGAAAAT-
AAGGCG-3; Cyclin B antisense, 5'-CAATT-
ATTCTGCATGAACCG-3 (680bp as PCR
product), CDK 1sense, 5-GGTTCCTAGTA-
CTGCAATTCG-3; CDK 1 antisense, 5'-TTT-
GCCAGAAATTCGTTTGG-3 (709 bp as PCR
product), B-actin sense, 5'-AACACCCCAGC-

CATGTAC-3; p-actin antisense, 5-ATGT-
CACGCACGATTTCC-3" (254 bp as PCR prod-
uct).

III. % R

1. EXM &R DBiiL

EXM fitEmfarkix, A431 gk (P) 2 kg
LIEREMICZIIERD S e - 7z (Fig. 1A). 2 &
DZE LT 7 u—> (A431EXM-1; IC,, =14
nM, A431EXM-2; IC5 =29 nM) 23837 3 1, %
NZEN A431P 12 H~R 6.1~14.5 50 EXM it %
L7z Wi b MR 1 A431P & I%iE
[EfETH -7 (data not shown).

2. EHEER

Z[E, 6D a7 7Y —AHERZHEHELZ
23, EXM i EAIiaik g, RN Enenin s
BOD, §RTCHOTaT 7YV —LHEANFL T
A431P L L ICsor 5 A TEWEFERZR LI
(Table 1, Fig. 1B).

3. MitiEkmBatk D LR

20S 7u 77V —AERCEE T8 T2
=y P OFELSF P32 B XU P2T OBEAFERIL,
WO EERIERRIC 35T b A431P Ml
LML Twi (Fig. 2A). 2 O¥E01Esuc-

Table 1. Cytotoxic activity of various proteasome
inhibitors on A431P and resistant variant

Icso (nM) 2
Agents A431P A431EXM-2
EXMY 2.3 29
PSI 0.043 0.46
MG132 38 245
ALLN 2,100 3,200
NLSV 2,300 4,100
Lactacystin 3,500 15,000

A431P and the resistant variant (A431EXM-2)

cells (1X10%) were cultured with the test materials

and DMSO as the control. After a 72-h incuba-

tion, the cell viability was determined by the MTT

assay.

Results are the means of triplicate independent

experiments.

D Abbreviations are shown in the Materials and
methods.

2 ICs; 50% inhibitory concentration of the test
materials.
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Fig.1. (A) Morphology of A431 parental (P) and its epoxomicin (EXM)-resistant variant (EXM-1).
(B) EXM-resistance of A431P and A431EXM-1 cells. Both cells (10*) were treated with EXM as
described in the text for continuous 72 h. MTT assays were carried out as described in Materials and
Methods. The data are the means of triplicate independent experiments.
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Fig. 2. Increased proteasomal activity
(A) Cell lysates from A431P and its resistant cells were prepared by the method in Materials and
Methods. After SDS-PAGE/Western blotting, the filters were probed with anti-P32 and -P27, recogn-
izing B-subunit molecules of cylinder particles in the 20S proteasome. Actin was used as a loading
control. kDa., kilodalton.
(B) The enzyme assay in the lysates was performed using fluorogenic substrate, suc-LLVY-AMC as
described in the text. Results represent the mean=+SD of duplicate determinations of 2 independent

experiments. Statistical significance: *p <0.05, relative to A431P samples based on the Student’s -
test.
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LLVY-AMC MBI X DHIEL I a7 7Y —
LYEMED, TR T 22~23 fEIc FRALTWwa 2
E o bEMITF sz (Fig. 2B).

Fig. 3 1%, MifaNTT a7 7Y —AKEMICH
S, B ICHaEEICEES 3 2 v < D
DRERGF OMHEMIEAN T %2 <3, P53 DT
Wi b b M sEHc @ &, Sur 7Y —AK
XD SERAEEI B YA 7 ) SREEFF— YA
YEES—PIVAT OEELV ANV, BEALE
By 7 A431IP L [EREE TH - 7z, EXM M
farkTix, EGFR O3B 25 mRNA, HE VX
L EBBES N, ZhHEY EGFR OBEEIZB W
TatFF U H—¥ (E3) £ LTEHL c-Chl o
EALV~L Y R LU (Fig. 3A). Lo LEED 3
Z &1z, c-Cbl ® mRNA 1x A431P TOFBICH:
L, Wi L Tuwiz (Fig. 3B). EXM M

(A) — -y
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FaIRETIE, %7z Go/M HBEICHWEDY A 7 ) >~
B &£ CDK1 ® mRNA, EHVARNVOEA & b
A431P I bbi U CaRgE iz 63 L T vz (Fig. 3C,
D). EXM i AIfark i3 62 kDa 44 2V >~ B
Ny RZ2EREL TWBE—7, EXMBEZEOH
MR T H % A431P i % EXM T 7 Kff—a
WAL U 7285521, S FEODO PR E W 64 kDa
A7) BNV FOEREZEEZ CHDIZ, 20
64 kDa /N> N i, A A431P HIfgic B\ Tk
T bIFrBEDATH- (Fig.3C arrow-
head).
TRMNYAHBEOEESTFD1IDTH S
Bel-2 i3 EXM e ey, $ixe 2 EAik
HBEHELZET 2200y FELTREDON
2. 0D B2 &« —HET B3 TEBLZ 26
kDa DN R THYD, D 1 DIERRHTFEOKR

(C)
Ad31 A4ITEXM
P Bwr -1 -3
EXM " - 4 + kI
L S—_—
Crcian i B e — - O
CDK1 _——._._m -+ 307
- 8.9
(D)
|_- Cyelin B CDK 1
AP EXMZ A431P ExXM-2

-

[ractin -

Fig. 3. Expression of several proteins regulated by ubiquitin-proteasome system.
(A) Both cells were cultured, harvested and lyzed. SDS-PAGE/Western blot analyses were carried

out using the respective antibodies.

internal control.
(C) Protein expression of cyclin B and CDK1.

In Bcl-2, the arrowhead indicates the slow migrating Bcl-2 bands.
(B and D) RT-PCR analyses of EGFR, ¢-Cbl, cyclin B and CDK1 mRNAs expression.
purified was reverse-transcribed as in the Materials and Methods.

Total RNA
B-Actin fragment was used as an

The size of the products was determined by the mobility of DNA marker.
Each cell lysate was fractionated, blotted electrophor-
etically and probed with the respective antibodies.

In the cyclin B analysis, the arrowhead indicates

the slow migrating, probable ubiquitinated cyclin B bands. kDa., kilodalton.
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X\ 28kDa N> R THhH35 (Fig. 3A). 28kDa d
NYRIE, av hu— VOB T LR
INTeD, ZTOREERZEDLO ThRroTz, F
7z, MHHEEMIMERRICB T %, 2 EFF U EEEESR
UbcH7 ZEHEEL T HHILDO & D & Hig U il 12
Yotz (Fig. 3A).

Iv. # %=

o ML L 72 EXM Mt tEflatkix, 268 7o
77V —=LOfEET=y VA TREOFERE LIEE
DOTGERRE S e, T TCREELLES
W, EXMEETFT bbb T usr7yy —
LPEEHIIIC X v SDS-PAGE 47 T O
TR W TIEEY Sh 3 ESTHEEO 2 E*
F ALEEERE? 2Nk (A431EXM-1, -2)
TRIFEAERD ST, A A431P L [FEERD
FiRERL, ZHEHEMEERDO 72 T 7Y — A
Y 7 2=y M TFOEW, ENREBORR
Wh D EEITTENPTESE ST o TnE, 2
DES>RTaT 7YV -AERESDY 7T 2=y b
DTORMEMICOVTOE, —F Y >
RT7aT 7Y —L20SH 7 2=y MERES
D—ERDDTFEDTED STz & T TIRENH
DB, SIS Tur 7Y —AY 7T 2=v
DOZEALEBBNCRE & DBEED s
bDEEZ D,

7a T 7Y — AEEDTIE LT RER, it e
B L £E 2 5035 RO Ik
07 7Y —AMEEEAMREOEE L LTI sTw»
385 B 5 2 R AEAERIN 2 0 FRED ZH) 2 A
32X, WRTEET 2RO b 2 i
DEEREL, ZOMMEOTROTFE»D 241
5 FTERN D 5, P21VAF X PS3 O TFHICH D,
WHEIHEC@ S, A 2 ) SREEEAEY VB
CEEEIHESE THY, PR3 L EHTaT 7
V—2DEBHELTHMoRTWBEYY, Fas 7
Y — A THRE B BB TEI T 5 F R D P53,
P27, # L C P21"AF1 i3, a7 7 YV — ARHEFIAL
B X0 #EE MG NERE 2 IS & 5 3000,
EXM Mtttk D P2IVAF Tld 2 TR 2 L, &
HFERLV-VEEME S IZRRCTh -7, 20D
R, A431 11X Po3BEENKRIBL T 5 EMES K
TWwb Z Enn®, P53 KIEMAZTH 2 A431 1

JARRTIZZ O T CTHILT 2 P21V OFEIHIZ b
K, HBVIETFHBH 5D TIERVH L DS
bdbs, LrL, TTIEHE LI LD ek
VERIRTR 12 38 V> CRELE 6 HERIC S o /e EXM £
TEIREE CHIE = e U 2 i8S iz P21VAT
O—1BEDOFBTTHE» S bEFETE B L1, 4
FHEIBFEWCHII ST BER W TE 2, £
a7 7Y —AHERNZ P53 FEMEM 2 b Y
HEFEL, ST TV —LrHEICLD
P21Vt B DEE LT LD PRIKEETR W
ZEBREINTVWDEY, M#Ar 127V LT
Mondy A4 279> B EZOERSTF CDKI i,
& CEMC B TERRL WS, a7
7V —AEERNZMEEED G/ MBI 7 ay
IR LA IED D I ENH SN T WSS, Y
427V Y BIEHMIEARL G/ M % EEY %7
DOPEAFTHY, ZOHFORERED DN
IIBRRERIBE A FEI T M AR 2 E S niifig
7R b=y R WHELO, 4 7Y B
CDK1 EE&ED 3B G/ M B D 72 & DD 7E
DHEKETHY, a7 7V —LEEOTTHEL 7
MR T A 2V Y BOFD Y — 2 F —
N=bITEL T A AR TRl I NS Z &
6, MEEREEZD X D g SRR oY A
7)Y BRESLAEDZ & EFTOHHTE 5,
NI 70 T 7 Y — ABLERITEE O EES 75
BETCOROLEEEE 2L T 2%
RLTWD,

TRV ADOHELZELIRAFDIDOTHS
Bel-2 &, MMl i3 A431P Ml bhigs L 4>
FEROPRPKEWLNYFE2EHRSELTHED N
2. Bel2 i3 7a5 7y —aic k0 aEEIE s v
BZENRRELAISN TV R, SIHiERRE R
AN VAEETHITE Bel-2 28 Bk d
LZeTTuT TV — AMEOSRCIEL L RE
PEEEEL, HL7 R — AR R T2 2 b n
MEINTWLB220 EXM MitikicEZo 53
PREST CEKE LEEEOE L N N IRY
VBB Bel-2 £EZ 559, Zhixd T
Fex DL DOFEICY, A-protein phosphatase AL
HERTZOESPHRT 2HE» SHEELEBD
N3, SEY) VB Bel2 B8 7a 57 Y —AIZ &
LORICIEDIT 2 2 L REBEBRZEL TiRwRno
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THEwmIEEShTuzwy, L LR TEsh
7z Bel-2 0F&» o, iy EXMEEEWIE
BT TOMBEOEED OO LROEix » #
fRCX %,

A431P 3 ZREMF vy v+ +—+¥ D EGFR
WERFET LU/l E LCHIonT w3, Lard
A431P i3k D 2 S DIt ER T 1Z, A431P i kbfg L
EGFR @ mRNA, EH & bFHEBB S S5 I1ZITHEL
Twiz, EGFR OBReRBMIHICBIZ I s L ¥
Ty —DaExF Ak, VeI —OfENE
TIRbbI Y R A =Y REDET DB S
TV Falb—yaIZARRRTHS, EGFRIC
WEpaEFF oA —¥ (E3) BEEEZ LD
c-Chl EHIZ, 2EFF iR (E1) &f
&% (E2) 2N L Tve sy —n2EFF 1t
LAYV ab—ya YEEENIKET 2 A
DOHHRFTH 5, c-Chl HFOEET (LS
» —ffaRNE% X, EGFR ADZE*F VY 53F0D
HEBEVBHEATHY, Rz EF5 1t
PR A s & VAN - 2 =W s N A=W 4
2. —fE#z c-Chl %81 L, EGFR 3 & iz
BB AEBRNED N TWS, L 213,
EGF FIBT c-Cbl EH O EFIMTIX, YV 77>
FFHFEMEEGFR O Y vV Fab—v a v
T B2 EBNHSN T B339 5z EGF il
2k % EGFR 0EHT Y ~#1biZ, c-Chbl EFEH
MR TS D 5N T w3399, SEKRL G,
EGFR &% EXM MittEila <k, B & it
# L T c-Cbl mRNA DOl T & v 5 FiED
HERE2ETWS, & 512, c-Chl {HEHAE T HIHNIC
£ % EGFR OMilNBAT & 53 DR T OFE R,
EGFR Offifgi L CoOEM PR LIz 2 £ b
WX iz, 2R TIEZRE c-Chl mRNA Ol 7
Wiz b b s T EGFRY 7 v L FaLr—
va VIEERICE  c-ChlEHEN T L A8
IHEA 2R L7z D725 5. c-Chl EHAMKEED =
¥ 7 bR dul £ 3 % —# 0 EGFR 43 f#Hfs
1%, W4T 85 kDa @ Cbl BE#EZE Y (CINS5)
£ cChl E EGFR 2 & T 28 &k E L THX
EN, WTFROHTHIA4 YV —ATHfRER
23, ZOWRET, VA Y Rl EGFR 02 &
¥FuibichbE¥Tc-Chl b HO 2 E*F 1k
T3, IUSKIGORRR, MRS S, 5%

DlzDTA4 VY —AIBEENT: N SEHED
5 %5, EGFR 352123 S 15 —77, c-Cbl I3
2EFFrEn, KESSPHENTHANHES
L EPHISN TS0, 2D ki, M
BRIz BT, c-CblImRNA 2MBEHIZE T L Tz
bbb o T cChlEBEHDODER/B AN Z
CDOERD1I->THB E 2 5N b, EGF/
EGFR # N3 2 Y 7P MEETIR VAV R Th
% EGF O#i&1c X 2 EGFR D) v B1b L w
TBIba2E*xFF1h, EGFROL Y R ¥4
=Y REF T VX2 —Ya Dz DICAEAE
DHFEHiTHY, E3 D c-Cbl & & b i2 B2 44F
FEDO1DE L TINICEL b 539388740 o
¥ FUREREE H7 (UbcH7?) 130 A431P
WY 2 iR T REAS LT Y, 20—
HOMIGZIHANCEIT TS, UEE2T D3
&, EXM e ¢32w & iz EGFR 0N e
ZOMEORHEX, T 7Y — AHEREET
L D SRS R BRI AR BETERSER ~
1OoDFRHEMEEZ o5ns, L L EGFR O
FHLH 5 ik EGF @M O & 5 i sEEE
WZEWZRIETTIE, 0¥ 7 FVimEkk M
WIZT T 027D EICEADFIHENE < c-Cbl D
WFIFEIL % FE D OB —TH D9, L OBL
U 72T ERE € & EGFR BN HHIE L Tz L
cChl EHOREOIIMEZRL, ZOMIOE:
BEIEREMER 12 13 A A OB W A O FIH O TREME % 7
w5, Lal, EROX S IEERD 2 Z LICFE
WZZD—HED 70X AL HEERLERL T
B < E2-UbcH7-O g 2K BB 65N TH
D, 2EFF AURIGEESBEIZ 5 2 LTl
I 2 BREE T C OO O BETEIIH] % SR 7z S BRI
c-Chl B§RE % B I HIHI L Ty 2 ATREME 78 < 7R
®a iz, RGBT 2 EGFR Y Y B{b O
EE, # LT c-Cbl, UbcH7 %25t EGFR #'v
YVFaVv—¥a YNDHEEOFERLH T —¥
FSEE TR WO THEIZ TR S R v,
ZOMIKENRT 2 & —#HDOSTEHOEIT WY
NHEHEMEGFROWBED Y 7 v v Fal—
voa v BT 57290 EXM FE T TOME D
FES U 7 BETEHNE] 8 2\ 3B AE A & O BTEIBERE D
RO AN, LrL ZhicBL Ttk
& EXM it #ilamicEE T2 5o~
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FaAEFF ALEANE L THRWEHE RS
LTEDY, ZOFREAGLRETEZLZEDBLS
AEFF/TOUTT V=LY AT ADI B E2,
E3 st D2 € F U MERIGEfE T b b EL b
W0k EF F A RIGICES T 25 THE b
ZAL T AHAREE L B ETE R,

Tr BB L7 a T 7Y — AHER-EXM-
i 7 a7 7 vV — ABHEA MR & L
BAEERE DB, FHREBINIMED A EE
L7 Tl 7 wn 2 E N EXM 2 &8 6 D
7a7 7Y — AHEWE T B EEoBET
HHCxI2, 3 b b3 2 5]
BNREFEH T 2 KHEH D IC, THI-EE X
KR 1293, Wit LT b ik iz A431P #HfE
WCHEB LB WEEREZR LUz, 2L LT
L7z EXM i O A& R 2 b O Tl <
o7 a7 7Y — AHEFNC & i i 2 FiE
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