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Oral squamous cell carcinoma (OSCC) is the most common
malignancy and isamajor cause of worldwide cancer mortality.
The proto-oncogene c-myb playsanimportant rolein regulation
of cell growth and differentiation, and it is expressed at high
levelsin hematopoietic cells and many other types of cancers.
However, the function of c-myb is not well known in OSCC.
The present study aimed to reveal the function of c-myb and to
test the aternation of cell growth and signaling by c-myb in
OSCC. In this study, c-myb and dominant-negatibe myb(DN-
myb) were expressed in an adenovirus-mediated gene delivery
system to KB cells. The over-expressed c-myb brought
increased cellular proliferation compared with control cells.
However, DN-myb infected KB cells showed significant
reduction of cell growth and enhanced induction of apoptosisto
activate PARP and caspase 9. c-myb induced increase of |GF-,
-1l and IGF-IR expressions while DN-myb down-regulated
these expression. Activation of ERK and Akt/PKB pathway
was shown only in c-myb transduced cells. These findings
suggest that therole of c-mybin cell growth of oral cancer cells
ispartialy mediated through the modulation of |GFs, ERK and
Akt/PKB. From thisresults, DN-myb is strongly recommended
as a curable gene for the treatment of c-myb dependent
maignancies such as OSCC.
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cmybe 573 DNA 3714 %ol Ajele whiidz 2
glEglon, A HARAIAEA] FE FAE2e A
A2 B3 el 783 <lAbe|th(Luscher and
Eisenman, 1990; Introna 5-, 1994). c-mybe] DNA 7
3 993} AR s e wjdg zhom HalzAQIAL
24 755 75 A 5 myb related protein
olg} e, o] % elx= o] A|EQ AAe| Hoddl= A
©o 7 o Qleh(Nishina 5-, 1989; Ibanez and Lipsick,
1990). ETAIZolA cmybe AFAZolA B <ol
U x| ul, Az}t Esfel wheke] A8 Friske
Exo] 9ltk(Introna 5, 1994). gk oo FolglA)
o= c-mybe] o) WA S A4
olck(Melotti 5, 1994). toll c-mybe 417374
=5, A Alzox] wElEI glom,
A At A Aol e ZeE dEA ot
(Torelli &, 1987; Sitzmann -5, 1995). st} #=23k c-
mybe iRk, ek, Al RAZE, £Al2A ot 5
of2] QlollAle] zpeJubgle] W =Gt (Guerin 5, 1990;
Thompson and Ramsay, 1995). webd c-mybe HAk=
Aol A ZoA MEFTY AFPE FAAZoE
apoptosisz AAIAA kA AEHE Fol= Ao
S35

T Ao A Z5) (squamous  cell
carcinoma) .z 7] 5-$loll EAishs ZHAuAl 2] u]A
429l Azke g wAgkck(Saranath D, 2000). 774444
e Fdo] 22 o] glom, 2ol ANl A
8915 nlEsle] g3, 24, HPV(human papilloma
virus)e} EBV(Epstein-Bar virus) 5-°| &##] dch(Daftary
%, 1991). FAZEA 77l A c-mybe] 7]l sl
oA Al Rk E AT FHRAIEA c-mybe]
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5 w7 918 A2 AFE cmytel oI A
z el Wsh, AZASAA AW, 4R ALBAA
o dake mlAE gARlAe] WakE Arsis

Al
=

ok

EEEC

A 3wl F

Abake] kel AlZFQl KB AlZEE Agol ARSHA
o}, wljekel2 RPMI(Life Technologies, Grand Island,
NY, USA) ullxlol] 56°CellA] 30%%F 7}dsle] B]24Is)
A1Z] $-eo} #A (FBS, Hyclone, Logan, Utah, USA)S
10%, penicillin(100 unit/ml)=} streptomycin(100 ug/ml) =
300 ug/mi-glutamines % 7}ste] A1}, AlEF+E ¢
9] wljoelS Alg3le] 37°C, 95% +=, 5% CO, incubator
oA wioFslda, BAHeR Axst AR g3 AA
ql 3-4% Ao A wieks skt

c-myb, Dominant negative c-myb(DN-myb), o}d] = n}
olgl& A& 2 7Hed

wild type c-myb -F4=ke} c-myb 22 %€ DN-myb
o #7 o AEFE Vi F(Yi 5, 20029 Bie} &
d3leh. DN-mybe c-mybe] DNA ZAgtededuks A =3
Ak, ofdlienloleiaE AdEasy system(Quantum Biotech.,
Montreal Canada)®] 3|4} #ell Fale AlZsioict. Ad/
myb?} Ad/DN-myb ojd|:zulo]e]se] F2& Elo] HiA]
5 oldiznlolz|awEle] c-mybe] cDNA2} DN-myb &
o 77 AR AR WEE pAdEasy-1 el
22 e}l i BBI8IIA % A=TE A
A z3to] o]Foixl dranczX-E DNAE Hsle] o
7t DH5aol| FAARA]A ko] Ax=3 c-myb} DN-
mybs gAlstct. o] 5 Agas Paclez AghA7|a
QBI-293A packaging cellel cacium phosphate w3 e
2 =947 F 27 AFol B43 plaques A5}
o Plagquet d41 871258 vloj2l~ DNAE
225 ¥ DN-myb %43¢ PCRz 2lelsich. QBI-
293A AlZoll #AFAA7)a, CsCl density purification
Al&ste] F42171 & 10% glycerole] 3H+E didysis
buffer(10mM Tris-HCI, 1 mM MgCl,)2} 37 -80°C=
A7stet, 2T 2 LacZ -FAAE 3k AdilacZ
= ARk

KB Aol nlo]z]2E 10, 3} 100 MOI(multiplicity
of infection, number of active virus particle/cdl number)
2 AR, 7 Selol BHol TR ek )
Fllo]l 5 7HA o0& EFolFHA 3IPCelA KA AlFiC

Al A7
AZo] ZA1e g0 mme] ulekEle] 1x10° e AE

= wfekAF)aL, Alzr 7)ol e AAEE 6x7 F

Ad/myb} Ad/DN-mybs 102} 100 MOI 734]7]
, 197¥ 4744 tryphan blue 4<% Edte] 47
A skt =t mleleaE AelehA v T o
zufole]ag AdlLacZe #HAAA ARA=EE »lastal
CAEAZY Fog 60mm HjkErlel 1x 10712
AZE o713, 100 MOl Z7ke] wlol]As 744
71 5 3ol 50% virkEE aAAZIct. PR Qe
AZE crystal violeto & Asle] drl7dog ISt

o k2

kv

RT (reverse transcription)-PCR

KB Ao ofellle wloleixs ZHAAZ] F 4847k
72X 7)ol Al ZE-25¥ Trizol®(Life Technologies, Grand
Idand, NY, USAYS A-&3led RNAS H2]5)3ic), Fo
A A7ke] AZol 1ml trizol®& 7} T AlLolA] 5E
7 AZE 3AA RNAS 234171 & 43dAlfe
2 %7k 200 9] FEEIEES Hubste] alA|7|a,
4°C, 13,000 rpmellA] 1587 AAEEAA ARy FE
o] RNAE 23k Aaat #Hahgict. 0.5ml ofelasz
23S Thska, Aol 1087 WAA1Zl § 4°C,
13,000 rpnellA] 1087 Al ske] 2%l RNA pellet
< odgith. RNA pdlete 75% olelg-g A-sigon],
Aoo] wASle] WEl T, DEPCE Aeldh 33 ZH
o Bl ¥EF 24 F 70°C] uAshgc).
223k RNAo| gt cDNAZA-S Promega(Madison,
WI, USALe] cDNAZH] kits AHgslglct. & 59
o] & RNA(2ugys DEPC-treated waterell o] % 8ul
5 ubso] 65°Coll 5wt ik F el ¥aL, 5X
reaction mixture(50 mM TrissHCL, pH 8.3, 75mM KCL,
3mM MgCl,) 44, 01M DTT 24, 500uM dNTP
244, 100uM random primer 24, recombinant RNase
inhibitor(50 U/ i) 0.6 ul, A 84 (M-MLV reverse
transcriptase 200 U/ul) 1 uls Zd7Fsko] 2 41o] 42°Cell
Al 6087 WA cDNAS A4Sk 95°CellA] 108
7b ARSAIA FAE FAEA. IGF-ITE IGF-119] W
Aol AREE AlAlE Abgke] 7 frAAl cDNAS 4
71A el EA3sle] AlFSct. IGF-I: sense 5'-cac agg
gta tgg ctc-3, antisense 5'-caa cta ggt ctt ggg-3, 1GF-
II: sense 5'-cga tgc tgg tgc ttc tca3, antisense 5'-ggg
gic ttg got gog tag-3. 55417 cDNA 2ol 10X reaction
buffer 51, 250uM dNTP mixture 5, MgCl, 3,
5o} 3 A=A 7+ 10 pmol W S5 7ske] F 50 4
= ARkt FEAs Ak =71 95°CAlA 5
7F HAAZL B o4°CollA] 137 ¥ AHES-(denaturation),
Fo]x anneding &=ollA 1 #7F A3 (anneding),
72°ColA 187 A3 (extension)S 303 HHE-aHgict.
533 DNA 5 10uE #3| 15% agarose geldollA]
A71%9E ket
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Western hybridization

KB AlZol Adimybt Ad/DN-mybs- 7134)7]a 484
7t 72217 & Al g F oshiAs Fesield.
o]z A7kl =3l 100 mm ®okEr) AlZE 2-33] =
7l PBSE 413 & 1mle] PBSTDS(PBS, 1% Triton
X-100, 0.05% sodium deoxycholate, 0.01% SDS, 0.5ug/
ml leupeptin, 1 mM EDTA, 1ug/ml pepstatin, 0.2 mM
PMSF) &= A7}, 1583k 9= flelx WA + 12,000
rpmell Al 5E7E A Rl AlEe A 5E e
gon), Ao BATDNAS Felstget. DY Fw
+ bovine serum abumin(BSA)s ¥ 335l Bio-Rad
Protein Assay Kit(Bio-Rad, Hercules, CA, USA)E A}
o] e shgiet,

o] oz Hedh 20uge] ERIAL 75% mini
gel(Bio-Rad, Hercules, CA, USA) SDS-PAGE(poly
acryla mide gel eectrophoresis)z WAl #2]3}3aL, o]
< nitrocellulose membrane(Hybond-C Amersham Phar-
macia Biotech, Piscataway, NJ, USA)ll 60VZ 247k
ot A7|FHoz o]F3krt. Membrane?] blockinge 5%
skim milk7} g% TBS-T(TBS, 0.1% Tween 20)&-<}
o7 AgollA 1X7FEE AXERelc. Ao AHEgE 3
A2+ anti-c-myb(sc-7874, Santa Cruz, CA, USA),
anti-IGF-I  receptor(sc-713, Santa Cruz), anti-bcl-2(sc-
7382, Santa Cruz), anti-bax(sc-493, Santa Cruz), anti-
PARP(sc-1561, Santa Cruz), anti-Phospho-Akt(#9276S,
Cdl Signading, Bevery, MA, USA), anti-Phospho-ERK
(#4377, Cell Signaling, Bevery, MA, USA)Z A1-&5}91
om o]% 1 FAlE 1:1,00002 TBS golfol] 3|4
stod Ah2olx] 1A17F WkEA1Zl $ TBSE 33] AlA 5k
o}, 23 e E+= horse radish peroxidase(HRP)7} 73t
= anti-mouse 1gG =~ anti-rabhit IgG(Amersham Phar-
macia Biotech, Piscataway, NJ, USA)S 1: 5,0000-% 3]
Aste] AbellA X7 vEGskeiet. TBSE 33] A1 %
ECL 7] (Amersham Pharmacia Biotech, Piscataway, NJ,
USA)ll 30-60%7F Hks- & X-Ray 5ol 7327t

Al
=

o

&1}
Ad/mybz} Ad/DN-mybe] 7Hdel <3t KB AlZze| A
A 32 AAsldct. Adimyb 7H] Az 2204 g A
I c-mybe] E& wWele] FEEGeH, AR &
= A AlZ(mock)el tixwleleias 7HAAZ]
Ad/LacZe c-mybe] Wawshrl §igich(Fig. 1A). Hb4,
Ad/IDN-myb A|Zo|2= HAA Ze} AdlLacZ AlZo] w]
wale] Ayl e FFo cmybe] WAEAH(Fig. 1A).
olAbzt zlo] KB AlZol4 c-mybe] oJutdf=9} A
Az wlarste] W] ZRAvt vehds 27104 Al

—o— mock
1000 1 —e— Ad/LacZ (100 MOI)
—=— Ad/myb (100 MOI)
R s Ad/DN-myb (10MOI)
R T o Ad/DN-myb (100MOI)
S
-
100+
§ 50
£
=
=
)
1 E
0.1 ; ; . \
0 1 2 3 4
day after infection
B

Ad/LacZ Ad/myb Ad/DN-myb(100MOI)
d2 d3 d2 d3 d2 d3

c-myb ———E gy — —
actin -“.-.l

Fig. 1. Pattern of cell growth in KB cellsinfected with Ad/myb and
Ad/DN-myb(A). Cells were infected virus with at a does of indi-
cated MOl for 1 hour, and then allowed to grow under standard cul-
ture condition for further 4 days. Cell number was determined by
direct count after tryphan blue staining. Change of c-myb expres-
sion in KB cdlls infected with Ad/myb and Ad/DN-myb(B). Twa
and three days after infection, tota protein was anayzed by West-
ern hybridization with anti-myb antibody.

mock

Fo] AAedrs sakslolct. Ad/myb(100 MOI)ll 2]s)
A cmybe] wde] frEEl AlEe 7] 29 o] FiE
mock A1 Z2} Ad/LacZ(100 MOI)ll HlaLsled 2a) o)A
o] & AAo] F=sI9drk(Fig. 1B). Ad/LacZ mock
Alze} wlmsle] Sk Ao o]z} vfehdx] egke
™, o] KB AlZ7} oldliculeleiz Fhedel] 2f3fe] &
W3 ks Wz o= e o F SUieh(Fig. 1B). ©]
9}= ok=2A ADDN-myb 734 Zel A= c-mybe] W&
o] Asprb vehlA AlzAde] dAsHAl A=At
(Fig. 1B). 10 MOI2] Ad/DN-myb #dAlZ= A2
W3l7h ¢lgdA=l, 100 MOl AdDN-myb ZdAlZE %=
7] Azl wlasle] e3]8 ZhAstdc(Fig. 1B). ¢
mybz} DN-mybell 2]3F Al Z£AAe] HElE QY& Znks
Agste) 1A4X7] F cryga violetez odAsle] A
sholom, Abxloll X el o 2=} 4%|e] Ad/myb(100
MOI) AlZE B AEAZE 3old 4 gAnt, Ad/
DN-myb(100 MOI) A Z+= AEAEZ7} 3H4690eS B
o]k (Fig. 2A). ADN-myb A8 AEA 52 7+
47} apoptosis® F=5%-5-2 2lslsict(Fig. 2B). Al
¥.2] apoptosise= PARP} caspase-99] #H4-& 53le] &
olsld e, Ad/DN-myb A= pro-PARP2} pro-caspase
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A

Ad/LacZ Ad/myb Ad/DN-myb (100 MOI)
d2 d4 d2 d4 d2 d4
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d2 d3 d2 d3 d2 d3

mock

T

pro-caspase 9 -—“-—

e

Fig. 2. Photograph of cell growth in KB cdlsinfected with Ad/myb
and Ad/DN-myb(A). Cdlswereinfected viruswith at 100 MOl for
1 hour, and then allowed to grow under standard culture condition
for 2 and 4 days. Viable cells were stained by crystal violet. The
effect of c-myb and DN-myb expression on PARP and caspase 9
activation. Two and three days after infection, total protein was
anayzed by Western hybridization with each of specific antibody.

o] Zhaw o] Ao cappase?} PARPY SR
apoptosis’} == cH(Fig. 2B).

IGFs= thakel Alze] AAf=slxta defx glor,
c-myb Waoke] FrlElE AlZolA IGF-IZH IGFI %
Ae] whelo] fEsle ZleE deA Qrt(Reiss 5, 1991).
thgog KBAZe A4Az #Aeiste] c-mybst IGFs?
A% AHAS ZEsIek. Ad/myb(100 MOl Ad/DN-
myb(100 MOI)S 7dA|7)a 223} 3Ux]|e] A2z R
IGF-12} IGF-IIl mRNA a5 stk (Fig. 3).
Adimyb ZFdAlZell e 2zl Zell wlasle] wiek 3
ol 200 7} £ IGF-I3}+ IGF-Il mRNA~Z} sl
=9lom | AdDN-myb7rdA Zol| A= IGF-I3}+ IGF-117}
2Aof| 28] o] Al ZhAo} IUAo= ofF ke FFe
mRNA=Fe] EA52ich(Fig. 3). IGFs?] 242 IGF-IR
< 53bo] Alzo] depdel. IGFse] wskz e vepd
IGF-IR9] whiAe] WS wlmsladct. IGF-IR shi A&
Adimyb 7193 3Ysjol] =4 Yelkor, AdDN-myb 7t
Aollxde 7d 233 3UAel AEH 0w 7RSIk (Fig.
3). Wb Adimyb 7Hedel <3t AlZW] c-myb &
7= IGF-, IGF-II, IGF-| $-8A]¢] wHale] Frle} o
2% vepyon], v AdDN-mybel] 23 AlZW c-
mybe] Wae] 7R olAke] IGFs] wae] 7hie}l &
gk AdE el

IGF-I 8A4e] 8 X574 2= MAPKs} Akt/PKB
o] A4S frsle] Alxe] AAF) Aol Hodghet(Datta
%, 1995; Suzuki and Takahashi, 2000). th&°2 KB

Ad/LacZ Ad/myb Ad/DN-myb (100 MOI)

mock

d2 d3 d2 d3 d2 d3

IGF-1

IGF-1I

actin

IGF-I receptor | — ——— — — — — - |

actin | S e e—— - — - |

Fig. 3. Changes of IGFs expression in KB cells infected with Ad/
myb and Ad/DN-myb. Two and three days after infection, total
RNA and protein were isolated from transduced KB cells and
analyzed IGF-I and IGF-II by RT-PCR and IGF-I receptor by
Western hybridization.

Azl IGFse] W= 52 Aol uE MAPKe
%35l ERKe} Akt/PKBS] #4& AESIACE. Adimyb
ZaAAEE 293 3UAe]l ERKE A3 B4 =
Hglom, FAlo Akt/PKBS A3yl -F==]3ict(Fig.
4A). o)¢}= th2A] Ad/IDN-myb A|l¥+= ERK2} Akt/PKB
o] s} FEEA sked, A2l AdLaczt
mock A|Zo] wlarsle] e A4S HBolrh(Fig. 4A). o

A

Ad/LacZ Ad/myb Ad/DN-myb (100 MOI)
d2 d3 d2 d3 d2 d3

pErk| L s EREN .

p-Akt

ock

ACHIN | e — — G- G G —

B ock Ad/LacZ Ad/myb Ad/DN-myb (100 MOI)
d2 d3 d2 d3 d2 d3

1

bax ——

- |

- -
bel-2 | W — - G G Swn -

ACHH | g oo - — — ——

Fig. 4. The effect of c-myb and DN-myb expression on Erk and
Akt/PKB activation(A), and apoptotic molecules, bax and bcl-2(B).
Two and three days after infection, total protein was analyzed by
Western hybridization with each of specific antibody.
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24 KB Al|%Zoll4 ERKS} Akt/PKB2 A2 Ay
c-mybe] Wzt dxbo] Uict. olake] Azl ¢
myb H&lol] 23k IGFse] #v]5 71} Erkel Akt/PKB2
A3k KB A2 Aol oJgks mA= 2R oS
ek, v c-mybe] WAl AlZe| apoptosis?]
=& o FEoixn, 2 EE o]F AlXoj4] apoptosis?]
Ao} EA1] baxéet bel-20] WS Axseich. KB AlE
o] AAo] f=xE Admyb AZEE 2F7ke] bel-20] W
A-fr=el baxe| HWdAA7} velytAlat, apoptosis’) -
=5+ AdDN-myb AlZ+= o]el= uble] Ayt el
wch(Fig. 4B).

L]

i

FAre AAAeE oAl SPHE Ba oeldd,
53] AfgEe] £ ool Sakrk(Saanah D, 2000).
Aoke] Wale Felel 4 AT Ulolw ol
SAls] 0 el A grel WA § Aoz F33

AR ok, T AsHogE qkel F9)9 AAAE
of wel vh2Aut dnbde g oabd F<, WAL,
gotskst 8ol glch. ol2fgt A gol whE <lofAelnt
Zlofe] A2 HgHel Ao Fegl g9lo slidsEct.
THE PRS- ol EAEEE aEa
Hey AEE FALE e AEF XaY i
S QAul dAlEA = b 52 ot ZEy
do-2 282 qlejel Aote] WEo] x| ofo} 7]
ulol] F7etel gk AnbE]l EAAYESACl oot
S7EE doloh. SRR emybe Foohs vk
slo] ofz] agke] apoptosisy JAlshe] oke] Az}
Aol & vjA= AR shetEa glrh(Sala, 2005).
wpebd] Tl c-mybe] 7)5-S slelsle] 9|4l
W sk AEA EAEAY] & rhsAle] T3
At

c-mybe 72 kDae] whidE A& ohE 75 33t
= I dHqeoz 7= et ofn]ir]olE base
specific sequencedll ZA3sl= DNA Z3 <dodo] 9lar,
o 2w 7|EAe] ArRIAe; Ajsle] HARE A
A7) HAAREA] of o (transactivation domain)e] ¢lor,
7hEEA dolle o] HALE Ash= 9% (negative
regulation domain)o-z <ol o & ZEA|gkch(Sakura &,
1989). DNA 73ede}-> 5007 2] ofm]izAlbe] W= o
2 FAEe] gler, o]% R1-R2-R3 zla &t 7%
of 2lojx] RIZ c-mybs} DNA® 43 7329l <t
Aol ol R2-R3+= hdix-turn-heix motifE 714
3L 9o} c-mybe] of=] 1%} promoter Aol 5] <
714 de QlR|sle] Ago] o] dkch(Howe &, 1990).

AV}

N

2 ATold= cmybe] Tlse HAATI= W E
dominant negative(DN-myb) #2kS o] g3ty on, o]
7]&2] antisense oligonucleotides?} ribozyme 2|3 |
9| sSRNASK= 7|84 o2+ thE2xqt x| g
of 9lejA] mpolels §-8o] rlsale, A=A 7%
zletol] Aol ek, DN-mybe c-mybe] ofm]=7]=ch
] DNA A9k #3om (RI-R2-R3), o|E ol
ufolezol ARIAIA FARIANS] AP} WS Sist
A7k, opd|imuloleizof ofgt HFxlel c-mybe] W
o] KB AlZollA F7ksle] frizte] whao] A=A
F o]Foix|a glolow, w3t FHkEA | ofd|izule]
HaE o83t AR JhsAe 3l 4 U
t}(Fig. 1B). Dominant negative A2k> DN-myb h
o] dfoll 4] ohEF weEe] c-myb ghiAo] Agsl=
of2] =] promoterele] AjE 9oz 74
7l Aeltt. & DN-myb thiA-2 promoterel] 73k
o]% c-myb thilAo] zt3 9l& HAREAId o] ¢l7]
ol Axjell =3l RNA polymerase 52 73514
Fotng HApt ooz x] 9k AHAke] c-mybe] DNA
ofe] At WafisiA ®Hrk. o3k IS Yi 5(2002)
o] Aol gRlsolem, c-mybel olsliA] AR bel-
2 thde] b ol S Esled gelsked

KB Al %ol Ad/mybs} Ad/DN-mybS 7H3A17 Az
75 AESS. Adimybe] FHdo @ c-mybe wliok
204 A W=l ew(Fig. 1B), c-mybe] el
d =z d2AZEe] Aol nlasie] 2ol =sl=
Aol ==k (Fig. 1A). 1k Ad/DN-myb2 Al
W ocmybe] WS Ao, g Al ZAAAE oA
A ZcH(Fig. 1A, B). 53 DN-myb A|¥2] AAojAd=
PARPe} caspase 99| 45 -fr=dt A=l apoptosis
Z o 4 uk(Fig. 2A, B). ©]+& cmybe] w3 7}
o A7) dx=m, Uk c-mybe] WEAEE A%
oJAle} apoptosis’t fFEEe], KB AlZ2] A7l c-myb
o] TAIF o g PofslaL v 2oz zekEgdrt. Fgh
Aol A cmyb 7|52 YAl apoptosisrt ==
= (Yi %, 2002; Ratgjczak 5, 1992), 13otolm] 7+
Azl KB AlZoA= c-mybe] sl 2l 7]%52] oA
7} apoptosis =& e b= A & F s

Reiss 5(1991)% myb gk o] F7lol| whel wfj kA2
ox1e] IGF-I12} IGF-IRY F7F5 ZHA o & FH sl
ak, B ol FoxE KB Al¥ol] cmybS 3¢ wHAA
IGF-I, IGF-II, IGF-IRe] w&le] ZF715 2klslgith(Fig.
3). ol c-mybe] IGFse] WS 2% 2As= Ao
A7t=lw, 53] DN-mybell €341 c-mybe] &S A
A7 o] 48] IGFs?] whele] kA= R c-mybe] A4
Aol HAA Ao gt W or sAHt. AF7A] AT
olAE cmybel €3 IGF-I3 IGF-IRY A nto)
Au=EAAEE, AT AelAe c-mybe] IGF-119]
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o = [elRe] 2
e A 28 e 4 AU

. 53] IGF-
= o-te] gedolx] whale] F7k=w, IGF-1I7F oF
Az AAE F7RI7e B4 2 glem ® (Scharf
and Braulke, 2003), c-mybell |3k IGF-I19] #Hae]
7He KBAIZolA c-mybell ©]8 kel A3 olslish=
A2 AR 25E vl KB Al A%t A
= AFAZlE e SR omybd] TsE F

= o

IGFs?] de frmahe Zo olas)
AAALE v Fle] GAZ] AR} A Oﬂ Hodshz
T8 AlZAZE MAPKs?} AKUPKB 5] glch(Rane

and Reddy, 2002). A2+ AAQlAlEol| dgl o=
7} dols & ARAEE fAS t EZ‘Ol hew, oo}
zisle] AkUPKBY 787 F5-5 wkw Qlrh(Datta 5,
1995). £3 IGFS—— Akt/PKB2] IM & Eote] oy Al
¥o] Ay &S TEC&D}(Suzukl and Takahashi,
2000). KB AlZE Adimyb 7ie g cmyb ¥3S
=71 Az Adpg e s IGFse] wHle] Fr}aleict(Fig.
3). IGFs?] W&ol F7he 2 oz MAPKsY shi
ol Erke} Akt/PKBe| #Ao] %55491£U4(Fig 4A), ©|
= cmybell 23k IGFs?] 7]5ol oslix F=EE Ao
2 A= vl Admyb Al ZolAo] AAke] ot
apoptosis®] Aol oJgt AHEHS] Frhe IGFse] W
o] Z7)9} ol <9l3k ERKS} AkYPKBS| o] 2183}
IYee ]I S Usieh. IGFs] AlsAlAlel ofjk
ERKS} AKUPKBS| &4 & o] cmyb?] Hds 5
7 A QA L2 Z] 2A9] AAo| oS mx= Ao
olsglc}. o]2jgt A4Aql ukso 7 gpoptosis Ale}EA}
al baxel bel-29] Weollx J3kS w|AH c-myb I
AlZoA= bel-29] Wele] Sk ZleR Az (Fig.
4B). =3l DN-mybe] wFelA|Zof4] apoptosis?] -9}
EARl bax wele] 7k} bel-2 WEle] 7= DN-
mybe] 77te] AgrlksAel dEEe AREA A7t
e},

AF7HA cmybe] Felere] WAl W Aol Thoidhs
Ao degAel, olake] Asfold JER c-mybS
TF7reke] wkAl Wl zgojx zZl4ro] Hoddla Y= A
o & Qolek. mebd TRt AEE A 2R 4
o] F=gA] wkAR] c-mybe] HARRE-S A4
& Zo] Eshdoz olZwt,

N mlO

Y

#Atel =2

“o] 2005%_ TGO AR Ko Yo7 st
A Ade wol E 7" (KRF-2005-
041-E00381)
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