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Purpose : The serine/threonine kinase Akt was described to inhibit apoptosis in cancer. This study was to
examine the effect of Gleevec on head and neck squamous cell carcinoma (HNSCC) through the mechanism
of Akt.

Experimental Design : Gleevec was introduced into the HNSCC cell lines UMSCC10B, HN12 and HN30
in a range of concentrations. Cell viability was assessed by clonogenic survival analysis. Targets of Gleevec
(PDGFR, c-Kit, and c-Abl) were evaluated by Western blot. HNSCC tissue samples were stained for PDGFR,
c-Kit and phosphorylated Akt. Akt phosphorylation following Gleevec treatment was assessed using Western
blot. Akt siRNA was used to as the positive control.

Results : Colony forming efficiency decreased with an increase in concentration of Gleevec. Expressions of
PDGEFR, c-Kit, and c-Abl were observed in HNSCC cells. Immunchistochemistry confirmed high expression
of PDGFR, c-Kit, and p-Akt in human HNSCC tissues. Akt kinase activity was significantly inhibited with
increasing concentration of Gleevec in HNSCC cells, and near complete dephosphorylation of Akt was observed
at 6 M of Gleevec in the UMSCC10B and HN30 cell lines.

Conclusions : Gleevec at clinically comparable concentrations caused a dose dependant decrease in HNSCC
survival. The decreased cell survival was related to the inhibition of Akt kinase activity and dephosphorylation
of Akt. Akt signaling pathway may be a relevant target for Gleevec in treating HNSCC.

KEY WORDS : Akt - Tyrosine kinase - Serine threonine kinase - Head and neck cancer.
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PTKE] 4L 73] SAH 7 2R 9 Eddol o
E 7474 w3l gsio] PTKY Alzdgdabyel] E3o) x
A= kinased] /o] TAE HojuAl Ha oAwlo)
uhAEEE 5= 9lt)? | Protein kinase:™ HZ el F¥9)stA =
A Bk oh)el W HAkeo] BB o) Bz
o7] wiitel Age] AR HAHE| g Hog oA
g, 18 Gleevec(STI-571, imatinib, CGP 57148 ;
Novartis Pharmaceuticals, Basel, Switzerland) ¢] 712
I FelA anE dlgdo g, PTK7 d5olA
55 A 14 BAZ §E5s o) T Gle-
evece PTK 9A|A|Z c—Abl, Ber—Abl, platelet derived
growth factor (PDGF), ¢c—Kit2 &4& A3l a=g
7RI QR o) kAl dAAA Y] Aste s
Ber—Ablo} 4%10] ¥ tHdE4M 4 (chronic myelo-
genous leukemia) 2] X 8ol EHF 07 AM-E T glom,
c—Kit®) 43} IAPT e 3971 4E Y (gastrointe-
stinal stromal tumor) ¥ AA|Ed ool AAATIL A
Zo QPP Gleevece AL A 77 Foir} 7hsahd,
AskAle} nlustel o] Avlsitkdy gk 7bg
WSO EE oF 10%014 B8shs Axe] o7 4,
AL HE 7Y, E5F 2 B8 Bolth olE PTKY
HE ) 842 phosphoinositide 3—kinase (PI3K) S 4%
3] inositol phospholipidZ ¥HIX7) 1, TZAORE= A
o] AT F3lel Fo3 AdES sk AktE AR
P19 Akt serine—threonine kinase®] Y& ° 2 protein
kinase BZ 4#l4] lom AEF719] A&, BIIEAE
o] B3} x= AF) FA, A7 A, AEAREAR] o
Ag AL F1 5ol o8 dghg Py,
ARASE 27) AgelM HINSCC MEF)N PDGFR, c—
Kit®} c—Able] %7 2@ E= 22 Western bloto & &
A5tk o2t ARE V2= slo] FAFUAN Gleevec
ol NEaME Yol PTKY @Asle] o) fis=
PIBKE "I/lE 3k Akte] &4 & F43t] a3 425
Bk 1At Skgivh w3t A FARHEGAEUFS) 232
ti3te] PTKS} Akt WAZ2A g EA g Algste] -1 EA)
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Gleevec(Novartis, Basel, Switzerland)< Me,SO,l
L3881 (DMSO), 3mM FHlE —20°CollA Ras3ict. oF
A 2E AN A DA o TEF 8y

sjof WS Azssigich

2. MEZet MIEHYG

M EF= A HNSCColM g7l UMSCC10B, HN12,
HN30Ce® ¥y a AZRAE A9t UMSCC10BE
University of Michigan, HN12%} HN30< National Insti-
tute for Dental and Craniofacial Researchol|lA Z}z} #|
T3 Aol AE wjokl-e Dulbecco’s modified Eagle's
medium®l] 10% fetal bovine serum, 10,000unit/ml pen-
icillin G sodium, 10mg/d! streptomycin sulfate (Invitrogen
Co., Carlsbad, CA, USA) 2} L—glutamine (Invitrogen Co.)
£ 37kl AMgSl o, 37°C 5% CO, BHiE {AI5Ith

3. Gleevec EX HAE U0t Western blot analysis

Gleevec? ZA o7 A7 PTKPDGFR, c—Kit, c—
Abl) 9 &4 o35 Flslil, Gleevecd] AFE RIS
Qstel, 3709 MEF| Gleevec 64MS 7katar 2447
A eFstgie). tlaart DMSOREe = Helsiglon, 2t viekg
719 AZEL trypsing X2]8le] AEE BE the phosp-
hate buffered saline (PBS) 2 1&g ¥ 4452 (1,500¢g,
4T, 48] AZE Ak B8E MEE 20mM Tris
(pH7.5), 150mM NaCl, 1mM EDTA, 1ImM EGTA, 1%
Triton, 2.5mM sodium pyrophosphate, 1mM A—glycer-
ophosphate, 1mM Na;VO,$} 1xg/ml leupeptin 2 74
A lysis buffer2 #2800 AE FFE2 10% Nu-
PAGE?® Novex Bis—Tris Gel(Invitrogen Co.)ollx] #7]%3
% 3] 2a)dk vk, nitrocellulose membrane (0.45 #m ;
Bio—Rad Laboratories, Hercules, CA)ol| A7|H o= A
Htransfer) AZ dxpEAE AFA1717] Aol 0] 5]
29l A Qlol7] Yste] PBS &) 5% FAW A%
45 88 A7 25 9N (blocking buffer) o] FAIZE A
gttt a3y A5 AAEA anti-PDGFRe &
(1 200 24D, anti—-PDGFR A &AI(1 : 200), anti—
c—Kit gA(1 : 200), anti—c—Abl (1 : 100 ; Santa
Cruz Biotechnology, Santa Cruz, CA) & 4TollA 2447t
<l HkeA A o)A} e dxpeAle} HHSAIZ] mem-
branes PDGFR«, PDGFRA ¢ c—Kit& 1 : 2,000 &4
3l anti—rabbit @A oll, c—Abl2 1 : 2000 &3} anti-
mouse FA|f] AeA 1A17F 53 WHgAIZ T shebdd
%4 (Pierce, Rockford, IL)& o]g3to] WA G
HANe-S fEslglon, WAl 7= ¥AAE olE
817] 98t} A3 SeeBlue Plus2®(Invitrogen Co.) & 7]
Fo7 I3tk

4, Clonogenic survival analysis

2t AEFEL 50mm FA] wjFg7lel &7] 7 700
M AEe] FEE FF3Gon, AEF vt} 6719 87
3L Fulslgu) B F 194, AlEgo] £7]d F3y
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Acky dE o, 670 wiF £719) Gleevecs TR ¥k
2 A39THO, 0.5, 1, 3, 6, 10#M). HIF 8UA, i
d& AASIAL crystal violete® G484 T 2= Eof A
3k GAL NEE0] BoA o]FA colonyEo] A
Aoz vehle, dnj3g oz #3351 colony WS AE F
7} 5070 oA HE colonyE Hi TF J|Fog 24}
o] Alphalmager 2200 & 1220 software (Alpha Innotech
Co., San Leandro, CA) 2 E4% colony & 3331tk

5. 21| HNSCC ZAj9] MR Ag s M

& F ¥oJx HNSCC Ao thsh] PDGFR# c—Kit
2 E7] =284 (Santa Cruz Biotechnology), phosphor-
ylated Akt (p—Akt) & 39| dZF=23H(Cell Signaling Tec-
hnology, Beverly, MA) & A3l QA5 SA1 of
ZTORE YAFAE 7HeHA] 2 FY 24 S o] 8319
o, A dxvoeEes AN A, WisH 35 AE
74z} 5o Zhe HhH o7 M)

b I AL A% oW, xyleneolA Euetdl
H4E& AR F ethanolold &r3E FEslglch &9 &
T& %8} 1X DAKO Target Retrieval o] &1
70CoA 1083t 7Hdsisich Ul #idstase] 849
ANAZE 851 3% H,0.01 *&)3}kal, biotin® avidinel]
g H|Eo) Al k& Adsty] f18te] 2ekg-d (Protein
Block Serum—Free, DAKO, Carpinteria, CA) o4 30%
7 9 AZATE w7 B4 (background staining) & £0]7)
2I8ted 6027 1120 HA(goat) S 7H8ISich 2+
AAAE o)t XS F PDGFRH c—Kit2 2
oA FAIZE p—AktE ARolA 2417 WA H L o]}
3= Strepavidine/HRPo] Agh Z1(LSAB2, DAKO) 2
AMg3le, &ElolE A3 F 3,3'—diaminobenzidine (DAB,
DAKO) 2 #Eke-3 53i5itk 89 dix 402 Gull's
II hematoxyling ARG oH, 2F2 AYHLS A=
1,000709) FFAFEANA FARA XS] 5 AXlsio] 20%
o]l At Iz AT

6. Akt kinase 249 &3

Akt kinase 845 Z4317] Aste] Al7ER] MEF] o
ato] 24z AZHS) 8871 (100mm) ol 22 =2 AXEE
B3k vl 871004 24412t wiF -, Gleevecs 0,
5, 10pxMe] ¥EE At} 2443 ¥-SAIZ & A)H 3}
Aot AF 3 AIEEL 1mM phenylmethylsufonyl fluoride
(PMSF) & 3718t 0.5ml lysis bufferoll Y1 sonification,
oA 587 B, 4ToA 1087 daEs & 4%
e FHA =, olwf dojxl AFFHel Axuel
AL 233k cell lysate?} ©t}. 242he] MEFA ol
cell lystate?] Th#22] ok2 BCA protein assay reagent

kit (Pierce, Rockford, IL) & &3t BF3}slgltt. 242t
9] cell lysateS 200¢14 # 3 ¥, immobilized Akt Y2k
A 201Z 7ksle] 4TA 24417 wESAI AT o] F
cell lysate/immobilized &A1E 14,000GZ 30%3F 4Tel
A QARZE 31 S50l FREo] Yehtd], o]Ro] &
A9} vhgaslo] A7) pelleto]ch ofu] A2 W] 1 pellet
<& Fslod 500¢1 1X lysis buffer® b Mg & 25
mM Tris(pH 7.5), 5mM S—glycerophosphate, 2mM DTT,
0.1mM NasVO,, 10mM MgCLEZ 4% 1X kinase buffer
500 p12 T2 A3k AlAE pelletel] 501 1X kin-
ase bufferZ 71310 FEAE WET, 10mM ATPS}H 1 g
9] GSK-3 fusion @& 7}sto] 30TCelA 2083+ v
LA ¥EE 25419 sodium dodecyl sulfate (SDS)
sample buffer® F& A7 ¥, 14,000GZ 30&3t 44
B stk AE F2EL 5U% WHoE 1719% 8o
membrane®| ©lFAIAT 2+ HA S %2 BCA protein
assay Z 9] ZAXE V1FoE FYH ¥ 9fAS
7yt 2k o) 2417k ¥-E-A1Z] membrane Al
# % 1 :1,000 phospho—GSK—3a/ 8(Ser 21/9) Aol
A 4T 24A17F, ©]% 1 : 2,000 HRP conjugated ©1x}&
Ak 1 : 1,000 HRP conjugated anti—biotin A& A2
1A Wb A O AlEHE T SRPEEE S (Ple-
rce) & o]45to] WAMAE Sl BNk fEsIglon, &
o] F7)= BARLE o] 431] Yste] AHEE SeeBlue
Plus2®(Invitrogen Co.) & 71522 &1s1ith

7. Akt siRNAS ©|&% Gleevec 2149 #F

FALAGA ELE e Gleevecd Akte} e =
L71AL AEs7) gt Aalel AEFoA Gleevec
g & Akt p—-Akt?] ¥d JEE vlmslglon, o o
202 UMSCC10B AM¥ESol tisto] Akt siRNA (Signal
Silence™ siRNA kit ; Cell Signaling Technology) *&] %
9 Akt9)} p—Akte] Fd FEE vlwslgich. Ake siRNA
£ RNAQ &4& waiste] Agzor Akt Hds o
Al 2¢-S 3ty UMSCCI0B AXFE 72t Al
50mm Hi%F £7)0) FL Aol AEE E5T $ AT
Y71 50% olvl HEE 9A g A7 e v,
2417 Z<F 64 M Gleevec =5 Akt SiRNASZ A28t
Att 24 2L Transfectin A|oFe 71815 Akt
siRNA9 24 2T A38E st 84S ek &
L 1ml Alx wjgFde FHe microfuge ol Fu)3 £,
20 19] Transfectin A|2¥e- 7}8tm ALox 1087 Wk
AR 1 % shte] Bel Akt sIRNAE 100nM 37}t
o] A2eA 1027 ¥ AT F8lE AldES 7|
 wjekg 7)ol 7t Arska & Ad F AEF 3027 7

2
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HA E5F F 48413 B2 wieksIgiT) v & AZE
< trypsin Melo} RS F3ko] AHE b2, lysis
gFdor diAs FZISch FYS WHoE H7)Y
5 & % 94 AR anti-p—Akt FA(1 : 100 ; Cell
Signaling Technology), anti—Akt1 3l|(1 : 100 ; Santa
Cruz Biotechnology) $} anti— 8 —actin &A1 : 5,000 ;
Sigma—Aldrich Inc)& AREsIGith o] A2 p—Akt
+ 1 :5,000 anti—mouse, Akt1< 1 : 10,000 anti—goat,
actin® 1 :2,000 anti—-mouseE AHE-3ISIT}. ghehakaint
$& ol&ste] B YLE B

4 o
1, FHRHENEAST MEZFA protein tyrosine kinase

9 w3
A7NC) MEF UMSCC10B, HN12$ HN30¢|A PDG-

(]

FRe, PDGFRS, c—Kit¥ c~Able} A 2al=rhFig. 1).

a3y 6uM9 Gleevec®® @3t MEF2 ALt o
23 PTKS o] Qloja] oF&Ql Aol wolA] ¢kl

2. MIZZFOf| 4Bt Gleevec®| 21}

HNE F2o] Wt Gleevecd E+= Gleevecd EE7}
7S AlZe] F2lo] A= ik 8719 colony
9] B¥= 89P0 2 HN129 HN30 A2 A4, 3p«M

- |

12

N3

umsccioB
T

PDGFRa —
PDGFRE —p|

c-Kit —p

c-ADl — i

Gleevec - + — +

Fig. 1. Western blot analysis of PDGFR-a. PDGFR-4, c-Kit, and c-
Abl in UMSCC10B, HN12, and HN30 cells. The protein tyr-
osine kinases were present in all three cell lines, but the
expressions were not changed after 24 hours of Gleevec
freatment at 6M.

@/
G

O &

oy F43) 744381904 UMSCC10B Al EFellA
3uMF 6 M2 2% AFre) colonyso) g
Ath(Fig. 2). Alphalmager ©]&3to] AEF & A
wiok g7)0l 507) o3 MEE AR colony TR
248 AP E 42k 273 FUFA Gleevecol 9
t colony 4% AA A= FRIT 5 lcHFig. 3).

o o to M orfr ie

3. HARN et M

Gleevec?] Aoz dex §l&= PTKS E HE %4
07 A Akt7h QA TR R AEsFEA Lobr
7] )8k, e F AL 3749 HNSCC =kl v =
Zof) tfated WA gerd NS A BTk Fig. 4= PD-
GFR, c—Kit “12]3 8438 Jejl p-Akte] An=, <
A @ae 2 AxAd vkt Al @& PDGFR
o] 37¢) & 3692 97.3%°]31.2H, c—Kit9} p—AktE 7}
7} 70.3%(261) £} 67.6% (2541) o] ATk

4, Akt kinase 24 Higt Gleevec! 2t

AE Yo AzAd AgeA ole] 7k« PTK gt Gle-
evecd) EIE Wil2 & Akte] A o2 Fs) 9
3o} Gleevec A2 f5] W Akt kinase?] #43} 4
T2 A5yt Fig. 5004 w2 2% S44310) AEE

T
8
o

- UMSCC10B - HNI2 —— HN30

No. of colonies

0 a5 1 3 6 10
L Gleevec concentration(UM)

Fig. 3. Effect of Gleevec on tumor cell viability. Colony-forming
efficiency was determined 8 days later. The colonies were
counted if it had equal or greater than 50 cells. Each
value represented the mean ®standard deviation for th-
ree independent experiments.

Fig. 2. Clonogenic assay in three head and neck squamous cell carcinoma (HNSCC) cell lines. Each cells line was exposed fo
control (DMSO) or increasing concentration of Gleevec (0, 0.5, 1, 3, 6, and 10x#M) and stained eight days after seeding. The
darker staining spots represented viable cells. The viability of UMSCC10B cell (A) was grossly inhibited only at the dose of 10+M

Gleevec. Cell viability of HN12 cells(B) and HN30(C) cells were markedly inhibited at the dose of 3 M Gleevec. Each assay
condition was performed in triplicate.
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Fig. 4. Immunohistochemical detection for PDGFR(A), c-Kit (B), and phospho-Akt(C) and negative control(D). Positive staining
indicated the presence of p-Akt. Positive staining was observed mainly in the cytoplasm and evenly distributed within the
tumnor. p-Akt is a phosphorylated form of Akt. The images were photographed at 400X (A, C, and D) and 200% (B) magni-

fication.

Gleevec{uM)
UMSCC10B —p
Phospho-
HNT2 > GSK-3e/8
(Ser21/9)
HN30 —>

Fig. 5. Analysis of Akt kinase activity in Gleevec-treated head
neck squamous cell carcinoma cell lines. Cells were ex-
posed to 0, 5, and 10u«M of Gleevec for 24 hours and
lysed for immunobilot analysis. Kinase assay was performed
using GSK-3 fusion protein as a substrate. The protein le-
vels of phosphorylation of GSK reflect the Akt kinase ac-
fivity. Akt kinase was reduced by approximately 50% af
5uM of Gleevec in dll three cell lines, and approximately
by 75% at 10uM in UMSCC10B and HN30 cells.

Hehll= 2o 457t 555% S sk 2Es 9
ulgic}, A7l AlEFoA Akt kinase] B2 Gleevec
o] FEF 1l ukeh sl o, 5uMellA <k 50%
9] &3t ZaH Y 10pMolMe 74 A7k 9 &
A Jebstrh(Fig. 5).

5. Aktl Hi®t Gleevec™ Akt siRNAS Zi}
HZF) st Gleevec® Akt siRNAQ F3= Akt19)

Gleevec

p-Akt —p

Akt —p

Actin —p

HN12 HN30 UMSCC10B

Fig. 6. Gleevec or Akt SIRNA-dependant suppression in Akt expre-
ssion. Western blots showed phosphorylated Akt (p-Ak),
Aktl, and B-actin from three HNSCC cell lines. The three
cell lines were treated with Gleevec at 6 ¢ M for 24 hours
and separate UMSCC10B cells were treated with 100 nM
Akt SIRNA for 24 hours as positive control. The expressions
of Akl were not significantly altered with Gleevec treart-
ment, with the exception of UMSCC10B, that showed appr-
oximately 50% reduction in Akt1 expression. The presence
of p-Akt was severely reduced at a level similar fo the
effect of Akt SIRNA.

1 A Tolla] ZJo)E Btk UMSCCLO0B AlEFollx 84
3} FEQl p—Akt= Akt siRNAE A&ld 328 Gleevec
& AYs A ZFA ddo] A A AAEHRL
v, Akt19] 28L Gleevecd *E3F 3% Akt siRNA 7
onrh Ags) = dUrz =gt (Fig. 6). HN129
HN30 ZoX%T p—Akte] &&2 wjestA A=l oM,
Akt19] 23 A tZ2Ty & 2JolE HolX] Ak

i

AY Ay FARAFNELUE] HEFM, PTK Z PD-
GFR, c—Kit# c—Able] A4 dd=Yr} ol#fst PTKE
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< Gleevec?] BAOZ U#jA glov, FAFHFPA LY
o) AEF B o2t & F dojzl A ¢ ZANE =
< HEE HSTh of Ads PTK AAAZ delr
AR Sl Gleeveco] RN E &3S e 4
= o2& ZAE AAsk Utk Clonogenic analysis
M= 3puM FE2 Gleevecoll 3 E HN129 HN30 A
EFolA FA% Az TAE FE F gloH, ol I
Ao SHIFF Nl Gleevecs FAT wo 55
L9 ASsleE 5ol sgeity . gRie] Fuxse g
TY E9E HERE s5dA =2 548 /A A
3k Gleevecd] 7Z-¢ole X583 A] Znldt 54 el
oh= A4S 7 3 e
I8 AETES Gleevec 2 E X332 v PDGFR, c—
Kit, c=Abl®] W HEol= 2lelE HolA] ¢gokrh PTK
0] Aol AxAQ 2e-S vER)7] YeiME Y- A%
AGA AL AR A7} o] oA A Hid|, 7))
#Hofsh= F% A Z byt Aktolth AxE Gle-
evecO] YAIRES] FAE AASH= A2 R PI3K/Akt B
PI3KS} Fast 1A Akt RO 715AS 939k
Akt 57kD) pleckstrin homology PH) domaing- 7t
T serine/threonine kinase?} 4% 2% PH domain 41
el © 2 phosphatidylinositol(3, 4) biphosphate (PIP2)
¢} phosphatidylinositol (3, 4, 5) triphosphate (PIP3) ¢l 2
FahaA Qs Hu Fsen?!?. o4t PIP2¢} PIP3
9] AL AN PTKE B3 vehdwds o]0l
A B2, PTKEA S PISK/Akt A& 879319) 49 @A
of aigeivh. FHFA R Qakst HHE AX SdshE Akt
= AE %S A AZAFEARE: AAIS] ¢ 218
S 3hd, QAtslE Akt S #Ee 9
F29 3t AaAe 7T YeHY. Gleeveco] Aktol
X L AR a8 Popry] 8t GSK-
§8 A (fusion protein)& AFE3to] Akt kinase &
& S0k o] ddlelx= GSK-3a/8(Ser 21/9) &
AE olg3te] GSK-39) qlitels A& A =, Wes
tern blotollA] WER4E phospho—GSK~3 /8 (Ser 21/9)
o) ¥ H%i= Akt kinase 843 9Juldht} HNSCC A%
F AZEA] E5elA Gleevec?] 57t S713el whet Akt
kinase /& v} QA A on, o]E Gleeveco]
AktS) WIEE AAE] WiERl Ao g ek
A HNSCC# Akte] AdE o3 AFolA AAH
otk Amornphimoltham S'V-& Q13 HNSCCelA ## 2]
A3 gy 24 Akt BEE AEE9.01, Grille 5
< Akt ZR22] 4o] HNSCC AIEe] H457} epithelial—
mesenchymal transitions 23y Buslok AxE
o] Aol M YA A & HEe] p—Akt

oo
iy

o
-~
D]

7b Q1A HNSCC %29 67.6%014 S Hrh Akt
= A Az A 3 folsh= oA AXE &
WA o) 7)eg 2Rs) ATV H® 709 Akt S
Az A 3go] geA 9lom, kinaseZA 2H-g3te] A
3 7129 QArsle] BojskA DY, Aktol s A3}
B A TASRE AEZAEAE 318K BAD, cas-
pase—93} M FZALS FHdk= KK e, forkhead transcrip-
tion factor, Mdm2$}+ YAP o] 770]ci?1¥,

AL AEFolA] Gleevecd] Aktol thet A Fa=
Hw3l7] ¢)3to] Akt siRNAE A tZ2F o2 AME-319]
o} Akt siRNAZ A28t AFES Akt1) o) 90% ©]
A 2P WBA Gleevee A8 oA+ UMSCCL0B A3
FollA Axe Wl JAE YL ¥ HN1282F HN30eIA]
= 94 dETy FUsA w2 2AH A skARE 84
el p—Akt2) WL Gleevecd} Akt siRNA7F A9
ARA ghast iy ahd 298 Vst o] Aiks Gle-
eveco] F2 Akte] QAtet BAE oAt Akt Bl
sy, Ao N FAg ATt F4sH
gt} o] 7149 FxF A PTKES #A& off& ol
1] A Gleevec?] 24 7|6l AAstoE wf AFd5 7t
Aol Qlek. vk AAVEA) e Aktsl AR oy A
SRS WA Uigk 71 Fruk AEF @l glol HN-
SCCoIA Gleevec] AEst 28 71L& Hs)7]el= A
7b itk ARESY Asg daed 5 Qle Fad HE Gle
evecol 93+ Akt 91Ak3F A7t Hol 3t o)4ke] ©A
oA NFAR G u|H, PNES T4 Yllshs &
7 e R0 e 4 ook

o] Az wlolol s o] whAEkL X
Agrugdyle g g2y v34 dFEL tg
F44 Ho|Z vy Zow A PP AREY
Aol 1Al HNSCC 23 el PDGER, ¢—Kit¥} p—Akt
| 52 opd &g Holx AN, o] Lo BAdE ol
1919) ofe] FAA WL vy Ylog A8 Flow

A} Eu PTKE 2408 83 ©= Akto] 84
AR st B7ZE A= Gleevec?] A9 EAdo] A<
7] wjioll, olejdt %A YuidEo] iy Hi= FoUol
= fed 1 AR anAd £ 9l

N

]

T«

2 R o A
Bl

-
=

rhu

oL M| EFoA Gleevec] #2421 PTK

| A dH=EY} Gleeveco] HNSCC HEFof|A A
T F25 JAE o, o] 7142 Akt kinase activity 9}
down—regulation?] 9oz Ay}, E3F Q1A HN-
SCC FANAE Gleevecoll T Gleevecd %2l PTK
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S} Akte] BEE FRIE IStk o]4ke] A= HNSCC
9] X8 Gleevec?] F848 AlAshe AoZ, ¢kog
SEAYH A FF2AE 0]49 o8] kinase®] 2¥ 4
o] tidt A Bed Aoz Yzhgch

28 59 1 Akt - EJO|ZAZA - FARAAGES
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