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TR L B L, FRSERRB L OMBA RT I ENao TETNS. —,
SESHTES A F R IC B TIL CD44, aldehyde dehydrogenase, CD133 72 &%
MBI DO~—H—Th D EFZEZHNTETNDLD, b FAKERY LRI
BT 2 WA 53 D R IR IBFRE RS STV e, 2 2 TH& I
b b ARERT LR O D AR O R Z I L, S AR 2 AR &3 5 %0
R PRI A TR LTz,

SHSEE R E RO IC 3T 2 D Al D~ — 1 — T % CD44 1T TOE |k

PR EROEATRAR CHELL TR Y, £ CD44 [GYEE 5y Ok Xl ~
— 71— % Nanog, SOX-2 # M /JICHH L Tz, £7= HSC-2 OREM X
D CD44 MM D D BATRR Z A EIZRFFL, DNARMIROREE AT 52
LAMEGR LD, & BIZ CD44 BVEMIIC &3 D kk 2 2L SR IER O RSZ M % 1
ST LT-RES, gefitinib, elrotinib, lapatinib, SN-38 M4 4% O MK H L0 §,
gefitinib & SN-38 & O, elrotinib & SN-38 O fJf/f], lapatinib & SN-38
OO EC, IRIREIC TR b O FERE RO AR o SN 2 R 03388 B A,
[FIRFIC CD44 FELZ T S8, S BIZIET A F—T ADRFHFE I N DR
L.
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Abstract

In recent years, cancer stem cells (Cancer Stem Cells: CSCs) have been
drawn attention in cancer research. Accumulating evidence has suggested
that the CSCs model postulates a hierarchical organization of cells such that
only a small subset is responsible for sustaining tumorigenesis and
establishing the cellular heterogeneity inherent in the primary tumor.
Although CSCs exhibit the stem cell properties of self-renewal and
differentiation, they do not necessarily originate from transformation of
normal tissue stem cells. And these cells seem to be the most probable
candidates responsible for treatment resistance, invasion and metastasis,
resulting in tumor recurrence.

On the other hand, although it has been thought that such as CD44,
aldehyde dehydrogenase, CD133 are the markers of cancer stem cells in
head-and-neck squamous cell carcinoma, the effective therapeutic to the
cancer stem cells in human oral squamous cell carcinoma is not established.

Then, we have solved the properties of the cancer stem cells of human oral
squamous cell carcinoma, and searched for the effective the cancer stem cells
targeting chemotherapy.. CD44 has been known as a maker of the cancer
stem cells in head-and-neck squamous cell carcinoma was expressed by all
the human oral-squamous-cell-carcinoma cell lines, and the cell had
expressed strongly Nanog and SOX-2 which are stem cell markers by the
CD44 positive cell. Moreover, it found that the direction of CD44 positive cell

retained significantly the migration ability than population of HSC-2, and



had the feature of cancer stem cells. Furthermore, As a result of examining
the sensitivity of various chemotherapeutic drugs against CD44-positive
cells, the effect in combination with administration of gefitinib and SN-38, or
erlotinib and SN-38 or lapatinib and SN-38 was more etteitive rather than
mono-therapy each gefitinib, erlotinib, and SN-38. These low dose
chemotherapy induced reduction of CD44 expression and also lead to
enhanced apoptosis. These results was suggested that these combination
chemotherapies would serve as a new strategy which makes a target the self-
proliferation and undifferentiated ability of cancer stem cells in human oral

squamous cell carcinoma.

Key word: gefitinib, elrotinib, SN-38, CD44, Aldehyde dehydrogenase,

CD133, oral squamous carcinoma cells
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ETOBRTKITT 2 OERAOEIGIL 1~3%TH Y, =D 80%LL LR Fi
B CThHDEFELNTWD L2, BI{EO AERF LEEIZI T 5 ERIaREITIME
Wik, TR, ERIETH D, L Lan b, OFENAOFHESEE
ELTHIEMEO R A SIS UTHEET 2. & O QMBI IS, WET,

FEE, M Y, AIEHERRIC EE AR A R TGS LB ENTEY, o
N O DPAERIFEL FIRIER EORIERIC X W EH S5 L EF D QOL I
AN 72 8% RAE 39, Lo BB CI3BIM e A 77 & O QOL O B#IZIE
Eo TRV, ZOBAD 1-5& U THIBIFRIERL FRIE~ OO RIEAN
H5H.

W, DS AR AR L CWO DRI IR A FTE L, 2 < OB AR
Z DRERRR DI EALALET 5 T DBONPAHMEN AL D EBE L LD &
T2 o TN D 0. BARHMIRIIEEFERE ) 23 < B CEIAEEZ FF D, F U #R
FAEALFIRIETR & DTERDO D AR I 2~ 2 EFEH S TV D
T, ZDTD, RIS I S TR AMBSEIR L, Bl L7z & B b548TH,
ZD%L DGR, T ABOBAVBIRPEMEL TNDEB26ND. IR
IZBNT, ZORF LD ARG HORAMBNET D LR ERD,
AR M DL A~BE LS AUl E A C 5 L L B2 bt
%1218, L)LY S, RiZe AR EEGEIZEB T 203 Ao x4 5
BB IRV RRIEIIMENL S LTV 720,

SN-38 IZHiIEEMET v v A KT 5 camptothecin 7> 5 A RFEE S 7= A
U T 0 CYERRYE SR TR S 1, DNA ARk A ML L CHUE ) R 2 568

5. Fex DIATHIZEIZEBUVT, epidermal growth factor receptor (EGFR) (Z%f



T 50 FHERHRTH 5 gefitinib & SN-38 & OOFHFRESHRNICE b DR T
R HSC-2 OT7 AR M= AEFHEL, v U RAET VBV CHEEH
FAMHFDENBOOND Z L EZWHLMNIC L. ZDA D =X LEfRITT 5 T,
SRR - B RO D23 AV~ — 71— Td % CD44 D3l &IL EGFR 8L &
EFERIMEN D D Z E A SN . FER, FERTIEAICTHLYY
A v EBFOHUER & ORISR BIE S>> D25 ¥, salinomycin 1%, FLi#
ZET DR AEMIEIZ) LT, paclitaxel &V % 100 {52 Egh M35 =

EMHB N> TS 18, £/, BHSER RV LR D2 AR IV T,
salinomyecin 23 KA 772 2 PR L, CD44 FBLZHHI L, cisplatin <
paclitaxel & MM < & OGS INTVD 10,19 2D L 5|2, AR
IR & T DIREOBRBENEDIE, EEOHICEB A INEH 5 2 & A3 AThE
ThHDHEBEALND. £I T, ARFHAIE, b ARV LIRS
BN AR~ — 21— 1 2 Th % CD44 DIBLEMRFHL, CD44 Bk 1R
Vb BEAR HSC-2 (281 2 0 FRERITRIRIE O MU FEEHIE NS SV TRRE L
7z,

SHSAERR P B RRE Ik L TR S 41T % cisplatin, 5 -fluorouracil,
paclitaxel, OREARRBIBAAITH 5 doxorubicin, SN-38, F7- EGFR %
R L U720y FIERISR T & 5 gefitinib, lapatinib, elrotinib % MR - b K
fM (HSC-2) IR LT L, &FxBMBEG LB L, £V /) Th L
OPEA] & OOFRFRIEIZIB T D AR LR O AN 2 1R 0 & 3 5 205
R b FRE A BRER LT,



Ek L TR

EE
SN-38 % Tokyo Chemical Industry (3 3%) T, elrotinib, lapatinib, cisplatin,
5-fluorouracil, paclitaxel, doxorubicin I% Selleck Chemicals (Paletta Court,
Burlington, Canada) C, gefitinib /% LC Laboratories (Woburn, MA, USA) 7>

HEALT.

BeAe A

b AER Bk (HSC-2, HSC-3, SAS, Ca9-22) [3MMSrfTEE
NBERPARETET NA A Y V=Rt & — (0<F) oA L. Miatko
Hi#&id, 100 Uml Oo~=>V > G (HIREEE, #5) , 100 ug/ml Ok A
M7 h~A vy (BRI |, Bk L72 10 %Y VR{friyE [fetal bovine
serum (FBS), JRH Bioscience, Lenexa, KS, USA ] #¥%I1 L 7= Dulbecco’s
Modified Eagle Medium (DMEM; GIBCO BRL, Gland Island, NY, USA) %
AWT, 10em 77 AF v 7 ¥ — L (Falcon Becton Dickinson, Franklin
Lakes, NJ, USA) H1C, 37 C 5% CO2 A v F 2 _X—X —THz& L7=. HSC-2
i, Mg?, CaX%& @£/ kiR [PBS ()] THH&, 0.25 % trypsin
EHWTHIlZRIBEL, 140X g, 5 orfimE LBz 00 T RGZBREL, 114 0

split ratio T 4 HEIZHE SRR L7z,

MACS fég5AM e 53 Bl 15
MACS® Separation Units (Magnet)(Miltenyi Biotec, Bergisch Glabach,

Germany)% MACS® MultiStand (2K izt~ L, MACS®H 7 A%



Magnet (2t > b3 5. Negative fraction HF = —7 #EE, 77 2% 2ml
® MACS® Buffer i1z C#i# L7z, 10ecm 77 AF v 7 ¥ — L (Falcon
Becton Dickinson, franklin lakes, NJ, USA) #11Z, 0.5X 104 cells/well O
faCTHERE L, 10 %FBS %A DMEM (2T 37 C, 5% COz f#7E [ T 48 ]
B8 t%, trypsin ALEE L CHil@Z B L, 5°C T 300Xg, 10 47l O yeif L,
bW ERRE L. #BE, PBS() THifaz 5°CT 300Xg, 10 ZfliE Ly L,
RiEEBREL, 7% MACS® MicroBeads & anti-CD44 % 4 °C, 154y
W, ROSSE7t%, #7228, 5 ml ® MACS® Buffer #/1z, 57 A
% Magnet 7>5HUV 4L, Positive fraction FF = — 71201, FEFRESHILZ
frZ L7z, 5ml © MACS® Buffer /1%, 77 oYy —%tv hL, BT LI

RFfSh T o fildzimti S, oL/,

Western Blot £

HSC-2 #fifid & MACS BEXUMa sy Bl E (I VT =— 3 A7 7 F ) T
L7- CD44 B:fifinzd 6 X7 L — FZ 1X 10 6 cells/well DRk CTHERE L,
10 %FBS & A DMEM (2T 37 'C, 5 % CO2 /7L [ C 24 s L7, 24
IRefElf%, JK ECHllA 27 LA R—IZCHIBEL, =008, 1,073X g, 5 53[H
4 ClTHTMEz B L7, [EUY L 72422 1 mM phenylmethylsulfonyl
fluoride (PMSF) & 7' u 77 —EHEHI 7 7 /v (Roche
Diagnostics, Basel, Switerland ) Z /Il 2, cell lysis buffer (10x cell lysis buffer ;
Cell Signaling, Beverly, MA, USA)ZFHHL LT 15 p1 9 2x, 15 0B X
AR LT, 20O%, 9,660Xg, 1547 4 CTEOIHERRICONT 2%, 1iF
ZBEUL L7z, [ L7z > 7 vid albumin 2 B L CTH NI HEEEZTT-

2. —TEDH U RIEITHET 5720 2Xsample buffer [125 mM Tris-HCl
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(PH6.8) , 4 % SDS, 10 % f -mercaptoethanol, 10 % sucrose, 1 % bromo
phenol blue (BPB) | Z¥&ANL, 100 ‘CT 54>, MEVLEE, 8%
ployacrylamide gel #2E D444 T 160V, 60 43 SDS-ployacrylamide gel (275
SIKEN AT -7, D%, polyvinylidene fluoride (PVDF) & (Milipore,
Bedford, MA, USA) 1280V, 60 [z 5 L. 54 T, 5 % Difco skim
milk (FiyEfizZE T3, Kfk) 27 v v 7iEke L THY, =iRIZT 1 FRH
Ty X T AT o7, —RPUE(Table- DI, 7 v v U ZERIRTHR L
TEHIRT 1 RRREZE S 7.

— RIS, PVDF 513 1 X TBST : Tris Buffered Saline with Tween (10
XTBST ; FtsidE T3, KIR) T 1040 8 EIESE L%, —kiike LT
horseradish peroxidase (HRP) %1% L 7= goat anti-rabbit IgG & L < I% goat
anti-mouse IgG antibody (Santa Cruz) % 1/10,000 OJREICAR L TEET
S S/ 7-1%, 1XTBST CTHEE 10 40 8 A% L, Western BLoT
Chemiluminescence Luminol / Enhancer Solution, Western BLoT
Chemiluminescence Peroxide Reagent (¥ 77 7 /31 4, Hil) Z 1mliBAL,
LoHRESE, X7 o vs (BT 0 vh, &) IZBOLR, HENEUEHE

(aXy 7«77 /% —E A, HR) THELT.

Flow cytemetory

4 lal, HSC-2 & MACS BESGMIa s BELE & T L 72 CD44 Btttz 6 well
7L — MZ 1X10 6cells/well THEX, 24 KFfijRE5 Lo, B3, trypsin JLBE
L CHifaZmEL L, 5°C T300x% g, 10 /L, EELZRELZ. H
, PBSC)CHiflaa 5°C T300x g, 10 rfm v L, RiEERELE. ¥

> 7 0.56%BSA+PBS(-)% 10011 %2, Fe receptor blocking (FcR
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blocking) % 2 u1, 10 2yt EH7-. CD44(fluorescein isothiocyanate:FITC)
B X O CD44(phycoerythrin:PE) ¥ 71X+ NENDT A VY XA T ar ha—)L
IgG Hifk &L MM, 5°C, 15 7pf, WP ChUSSHE, 7u—H A P A—F—

(EPICS ALTRA, Beckman Coulter) T4#T L 7=.

Migration assay

MACS FE53Hff HSC-2 Al & MACS WAty B & Tt L7 CD44 [tk
HSC-2 #fla % % % & £ 72\ DMEMUMLIE AR ) IZE X #i 2, 4 DD4% Top
Chamber (Falcon Becton Dickinson) 8 um®»~7 4 /L% —|Z 0.5X10 5
cells/well DR CH ML % 2 well T >FFFE L7=. 12 well plate (Falcon
Becton Dickinson)?® Bottom Chamber @ 2 well Z 10 %FBS &4 DMEM %
A, 7Y D 2 well [ ZMiEHLERE O DMEM 2 Wi/, flin 2L 7=
Top Chamber %4 well (ZffiA L, 37 C,5 % COxfF7E T T 24 Kyfijis# L7=.
B #%1%, 4 Top Chamber % PBS (1) T¥id L7-1%, 6% glutaraldehyd T i,
30 77 E L, crystalviolet(5 mg/ml) CHta L7=. £ Dtk PBS (1) THEL, &

GyIARGy WS L, B ST, DEPBAMERIC Tilln 2R .

MTT assay

MTT[ (3-(4,5-di-methylthiazol-2-y])-2,5-diphenyltetrazolium bromide, yellow
tetrazole) lassay 1%, HSC-2 % 96 )\~ 7 17 L — I (Falcon Becton
Dickinson,) (Z 0.5X 10 4cells/well OF#fifa CHEFEL, 10 %FBS &4 DMEM
(2T 37 C, 5%CO0z f#7E T T 24 Bl L7o. Bk, av bu— G
LER) 70 5 N, S FEPLE A 2 BUEALEE SN-38, gefitinib, elrotinib, lapatinib,

HHUNTE SN-38 & O HALEE A 4T > -, 72 REfTALER#%, 10 pl @ MTT 338


http://ja.wikipedia.org/wiki/%E3%83%A1%E3%83%81%E3%83%AB
http://ja.wikipedia.org/wiki/%E3%83%A1%E3%83%81%E3%83%AB
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Cell Proliferation Kit I MTT labeling reagent (Roche Diagnostics) Z /% T 4
KFfE] 87 CTHEE L7=. £ LT, 10013 > Cell Proliferation Kit I
Solubilization buffer (Roche Diagnostics) Z A4l 37 CT 24 FRfijss% L7-. %
D%, 7L — kU —4%— (Multiskan Bichromatic Labsystems, Helsinki,

Finland) % T, 595 nm OWEEIZ TR A MRS 2 HlE L7-.

Statistics analysis

4 Steps =7 /LR 2010GE 2 iR) #dt Y 7 b Statcel2(A—T AT X B E)%
ffifl L, Migration assay (2 & 2 3EAMIRRIHI O T — Z IXEHINEZ fER%, B
5 2 HEDNH B ORI A F =2 —F > F t E A FENE L7=. MTT assay 1%

R E i Sceffe’s F test % i L 7-.
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1. b MORERY _LEEMRER HSC-2 I281) 5 CD44 BRHERBLORKRE!

b b R ERE e (HSC-2, HSC-3, SAS, Ca9-22) # I\ T, Western
Blot #5125, CD44, EGFR, VU »i#{t EGFR ORE 2B LicL 25, i
B O~— 7 —Th 5 CD44 [FRILORTHLH 5 b DODOETOE b AR T
EREAIRAAR CTRELL T 2(Fig 1). %72, EGFR, VU #{t EGFR (X HSC-2
T bM< FEBLL TV e, HSC-2 & HSC-3 (281 % CD44 O3 Blix HSC-3 D)5
MRS FEHLL T, 52 HSC-2 @ CD44 OFBlAE 7 a—H A A —X—%

WCRIH A L7z & 24, HSC-2 TiX29.2%, Th-7-(Fig 2).

2. HSC-2 iZ81J 5 CD44 BBt Rua o MR D AEAT

HSC-2 izt L, MACS B EEE 2 VT CD44 BaMEffia 2 4B L,
Western Blot 512X 0, FE/rBEMIE & MACS /Bl CD44 OFHLE g L
7oL Z A, MACS 77 BiEfiIE C CD44 7235 < 7B L T\ =(Figd-A). & 512, MACS
STHEEHARIC W T, @ffifld~—5—Toh % Nanog, SOX-2 DRELNBLE ST
(Fig3-A).

F 72, Migration assay (ZC MACS FE4r AR & MACS 43Bff CD44 Bt HSC-2
Hla o FBSOUEEREDEWZ Ll LT & 2 A, BRI L MACS 438 CD44

BEPER AL O 5 D3 B m W ilEERE 2~ L 7= (Fig 3-B,C).
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3.CD44 Bt HSC-2 HRE O FEAHRFIMEIZ DN T OREHT

BFE, b DAFERE EREEIKR L TlEH & TV 5 paclitaxel, o375
MAFITE® % SN-38, £7- EGFR Z4EH & L=/ FIERIHKTH % gefitinib,
lapatinib, elrotinib @ HSC-2 MACS 4Bl xt 3% 50% FHE IR E (half
maximal inhibitory concentration; ICs0) 2 MTT assay (Z CHIE LAY A Fl i
WE PG LT, Z OfE%, SN-38, paclitaxel @ ICs fEIX HSC-2 MACS
FESTHEMIAE & MACS ZpBEMIALIZ W T, 1FE A EEITA LN -T2, — 7,
EGFR 04 F1EHJ3CTd % gefitinib, lapatinib, elrotinib, EEAEOHUEAITH
% doxorubicin (3 HSC-2 MACS 4Bt fiia i 25t U ICs0 B3 Ef5 2~ 5 B 5L
7-(Table-2).

ZIT, Thod ICs fE%E & & 12 HSC-2 MACS FE4rBEREIZ 3 L T, ko
(bR L oy TR SR O OF % G-l DWW T LR R L 7=, Gefitinib(1.0 u M)
& SN-38 Df HZNROFERICIH W T, SN-38 23 0.56 MM FE7=1E 1.0 M) T
gefitinib & ] L T %, gefitinib B G- & 1F & A SISl c 2 kid e
Mol LML E SN-38 2% 2.0 (aM))>5 gefitinib & O CEAZE 7oHila
GBS 25588 7= (Fig4-A). Elrotinib(1.0 z M) & SN-38 o {f F #ll fr 8 Gl i
HilZh 51, elrotinib BAMEE G- & bz L, SN-38 7% 0.5 (nM) & elrotinib & Ofjf
FHCH S 2N AR EE RN 2358 6D 5 3172 (Fig4-B). Lapatinib(1.0 M) & SN-38
OO FH AR HEFEAN H 2 A28 C, SN-38 28 0.5 (nM) T lapatinib & fFH LT
b lapatinib B G L IF & A SHITUETEIMGNIC B LIZ 2 Do 7o, L Leds b,
SN-38 7% 1.0 (nM)LL_EDIEEEN D lapatinib & o> {1 HHHw HEFE-H7 ) 20 S O #8 n
iz (Figd-C). S BT, Zh b DOfE % & 12 Western Blot 15125 Y CD44

TRV ATEREAS TR h— AD~—H—TH 5 cleaved PARP 121V [t
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R L7252, gefitinib & SN-38 Z(f 3% Z & T cleaved PARP OB
<HEINTWDZ L 2R LT-(Figh). £7- CD44 O ¥ BT gefitinib & SN-38
O 2 2 &, M BBLAE T S H 72 (Figh).

BRI Y, b b ORERE B OGN BV T, EGFR 43 %R
3K T % gefitinib, elrotinib X, &4 OHHMEEE LV ¢, SN-38 & OFHEE:
T2 2 & THIIEIEMEIZIRARO 5N D Z LA LN E IR T,
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AR B CAEREE 2 R ompiiin & Sl MR A %, AR E IR 2
&b H Y BURBRIEAL L2 & ORERD D JARRICIREUE 2 73 2 & A3
A Tng 13, 2 2 THE, BARMILICI T DRRA R~ — 0 —F Ok

REZ AT 2 2 L BT R A DZWTRIEIZORNR D L EZ BN TWD. £
OHT, FLEEARRCHEST R - B IC B D CD44 1323 ABAIRIZ 381T 2
e ie~— 0 —Th D L BRI D bAEH ST 5 12.21,22),

Z 2T, b hARERY BRI D MACS 2r#fE CD44 Bt HSC-2 fifid o>
Iz DWW THEE L7, CD44 132 Tot kAR Y- LR Makk T3 L (Fig
1), EGFR ,p-EGFR %88l L T\ /=, BESEH R EROEIZ 38V T, CD44 & EGFR
IXFE—HIBNIZRFE L, CD44 #HifY EGFR 35L& L FBMES & 5 & o5 b
BV 1D, Zide b AR EEOEAIEERIZ IV TH BIE LTV D ATREMEDS IR
Sz,

g~ — %4 —T& % Nanog, SOX-2 DIFEHIZ-S\ T, Nanog, SOX-2 [Lf
PERRHIIE O 253 AEC B CEREE 2 MERF 3 2 7 D IS B 2R TN 7 C, 1F
N EDIEFHBE TRIAINTWRW, RKITOHFFETIEE SO AICBW TR
FIFHB L TWDZ ERMEINTND 1622 2Z2C, b MAPERY LR
#k HSC-2 ffifla > MACS 77 CD44 Bl 361) 2 el ~ — I — A2 REE L
7=HER, MACS 238 CD44 BB b O~ —h — 3@ RBL L T
(Fig 3-A). F7z, 2AAHRaIE R e (epithelial-mesenchymal transition:
EMT) OR#EA L, MEEOBRMEC AMIIOIRT - 58 2R+ 5 L B2 5
TN 202320 | R HISERAMA & 18, J0E, IREESR, MR ML RAREITLY &
T MsENSER LS D &, MRS & Mo 2 855 RGO REED) &
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ZIVODNEK, B L, MfaolEEM L ONREEEZ R L, BEERME O R A
BT252LTHY, PADRE-EBOWRICEEL L, TRARKTLSNTHD
% ZC Migration assay (& C_ERBHERORHROF A HER L= & Z 5, MACS
57 CD44 [tEfila CHEERED W 2 & SRS S, LSRR DR E A A
5z e arENZ(Fig 3-B,C). ZhbDfERICE Y, MACS 738 CD44 [5MEHn
fald, MACS FErBEIaLER] L 0 7S Uil DR E BT 2 0B TH D Z &7

ok 7Tz,

RIZ, MACS 47 CD44 BEPEE 53 ORI LT, IEROIFIEIEIK & 7 FAE
PBEDOOF AR 2 fEt Uz, BRIR B, ts AAI O B SI8R I B W TR 2 15
Xo&T5E, RERGEMVEIZRD. ZO5E, RIWERAD MR BN, EHM
SRR KT L, Fio, BAMBIEI AFNT L CliftE 2 #5845 n]
REMERE < 72D, £ 2T, FIRNAROOFRREIZ LD, % 2 OFEAIRE A (R =
HEIEASEAIM MR BL B L, S IS8 Ak LR 7 0T
FEE AT 5 2 & & Uiz, kDb BHiEE & EGFR & FARI3KIZ 1T 5
MACS FE55 BffifL & MACS 43 CD44 [EtEMIRRIZ k3 2 B2 PEOE W Z FEt L
7= HER, MACS 23 CD44 BEPEMIIEIT gefitinib, elrotinib, lapatinib,
doxorubicin (25 L TR PEAME T LT =, —J5, SN-38, paclitaxel |3 MACS
5Bl CD44 Bt xh Lol 2 7R3~ ATREME SR & 4172 (Table-2).

T, INHD ICsEE & &1 MACS FE7BEMIaIZ kL T4 FAERYZE &
SN-38 DOf 512 Creikhat Uiz, AREEINHIZ R IL, & 2 OFH Bl
H.E W L, gefitinib & SN-38 Off #:, elrotinib & SN-38, lapatinib &
SN-38 DOfF 5 CHERZHFE AN R 2358 B 7= (Fig 4-A,B,C).

X1, INLOREREZ Y &IZ Western Blot #5125 D CD44 & 7R h— 2
D~—7H—Td % cleaved PARP % LL#dRFI L7- & 2 A, gefitinib & SN-38 % {)f
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M3252&T, CD44 ORBELBBIFIL, TR M=V A3 —I—Tbh% cleaved
PARP OFBUITR L, 7H h— 2NFHEEINT=(Figh). TDA I =ALE L
T, gefitinib |2 & > T HSC-2 ® CD44 OFE I <41, [ SN-38 (2 &
DT ARV ARFESNTZ &T, S HIZHNC CD44 S B S 7= Al
REMERE 2 HD. CD44 O3B EIL EGFR OFRHIE L BH#H L T\ D & o#HiE
7% Z L E 17, gefitinib 12 X - T EGFR 2350 & 372 2 & T CD44 FHLOH
il & 7R =T ANFHE SRR RIR ST

A A1 5782 L7z HSC-2 I2%F4 5 gefitinib & SN-38 O H# 5, elrotinib &
SN-38 D, £7-1% lapatinib & SN-38 D OF % G-I 53 A KL OO [E 4y
AEHIL, BINCT R PV REFETHZ L0, b N AR LM
BT DVRABMIIZE R T D Z L BNRE S, B OSSR LB Z AR &
DRI IR DOBRF AN OAIBEMED B 5. 4%, REH LGNS TV
WS AR DR A R L, TIRIREIMEZ G T 223 A0 OBIEITxT L TRIR
FICHNH T D IRRIEDRBEP L ETH L EERD.
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e

2

1. & b AR B EMmEekE, NAsiild~—F—n 1 >ThHs CD44 =3

HL T,

2.t AR EEEMIE HSC-2 (23T MACS 77HfE CD44 [tfifalIas A
EEHII DR 2 A9 % 01T o % W REMEAVRIR ST,

3. b bAVERY-_EREML HSC-2 (2% 5 gefitinib & SN-38 OfH# 5., =+
721Z elrotinib & SN-38 O G- 1X b ~ AR RGN HSC-2 O 23 AEH
DRI E /T H0EIZAN TH D Z L REBE ST,
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A

Faaiz 212720, AT UKAAEEIERE) 72 65 & B 2150 £ L
I IERERINRETC BT JERE D ZESM R T IBH 1% BIRIGEE R D EHOE %
FLET. FEENRERIEE R O IR R, M SCHE ISR ZE,
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Figure Legends

Figurel. Expression of signaling molecules in human oral squamous cell

carcinoma cell lines.

Cell lysates from exponentially growing cells were analyzed by Western
blot analysis using antibodies against the indicated proteins. The results

shown are representative of 3 experiments with similar results .

Figure2. Isolation of human oral squamous cell carcinoma cell culture.

Non-isolated HSC-2 alls were assessed for CD44 expression by flow
cytometry and showed 29.2% positive for CD44. A nonspecific IgG antiboby

was used as a negative control.

Figure3. Characteristics of CD44 positive cells in human oral squamous cell

carcinoma cell lines.

Westernblot assay shows expression level of CD44(+) cell compared to
non-isolation cell (A). The results shown are representative of 3 experiments
with similar result. Boyden chamber cell migration assay was performed in
non-isolation cells (B). CD44 positive cells were pretreated with or without
10%FBS after 24h. Photomicrographs of migrated cells stained by crystal

violet in oral squamous cell carcinoma HSC-2 (B). Using a light microscope
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enumerate the number of stained «cells in decideed 5 fields
(middle,top,under,light,left) within each transwell insert. Count and average
the total number of cells in each of the decideed 5 fields within an insert.
There was significant difference between non isolation cell and CD44(+) cell
(C). Asterisks indicate statistical significance determined by unpaired
two-tailed Student’s t test, p<0.05 (). The results shown are representative

of 3 experiments with similar results.

Figure4. Effect of combination treatment with molecularly-targeted drugs

and SN-38 in CD44 positive HSC-2.

Effect of gefitinib + SN-38 (A), erlotinib + SN-38(B), lapatinib + SN-38 (C)
of CD44 positive HSC-2 in percent of growth inhibition.

MTT assay shows gefitinib + SN-38, erlotinib + SN-38, lapatinib + SN-38
causes a selective decrease in proliferation compared to gefitinib alone.

HSC-2 was treated with gefitinib, SN-38 alone and combination with
gefitinib (0.1 x M) and SN-38 (0.5, 1.0, 2.0, 3.0, 4.0, 5.0 nM) (A)

Combined treatment with gefitinib (0.1 z M) and SN-38 (2.0—5.0 nM) was
significantly inhibited the cell growth compared with gefitinib alone(p<0.05,
Scheffe’s F test).

HSC-2 was treated with erlotinib, SN-38 alone and combination with
erlotinib (0.1 2 M) and SN-38 (0.5, 1.0, 2.0, 3.0, 4.0 nM) (B)

Combined treatment with gefitinib (0.1 » M) and SN-38 (0.5—4.0 nM) was

significantly inhibited the cell growth compared with gefitinib alone(p<0.05,
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Scheffe’s F test).

HSC-2 was treated with lapatinib, SN-38 alone and combination with
lapatinib (0.1 z M) and SN-38 (0.5, 1.0, 2.0, 3.0, 4.0 nM) (C)

Combined treatment with gefitinib (0.1 z M) and SN-38 (3.0—4.0 nM) was
significantly inhibited the cell growth compared with gefitinib alone(p<0.05,

Scheffe’s F test).

Figure5. CD44 expression and cell apoptosis induction of each medicine

against HSC-2.

CD44 and PARP cleavage of an apoptosis marker were detected by
immunoblotting . HSC-2 was treated with non-isolation , SN-38 (2nM),
gefitinib (10 x M), and combination with gefitinib and SN-38 . The expected
value is value of the combined effect (%) was defined as: effects of SN-38
alone X effects of gefitinib X 100%. CD44 and Cleaved PARP were observed by

immunoblotting in gefitinib alone and gefitinib and SN-38 .



Table-1 Antidodies used in this

study

Antibody dilution | Vendor

rabbit anti-human cleaved PARP polyclonal 1/1000 Cell signaling
rabbit anti-human EGFR polyclonal 1/1000 Cell signaling
rabbit anti-human posphorylated-EGFR | polyclonal 1/1000 Cell signaling
rabbit anti-human CD44 polyclonal 1/1000 Cell signaling
mouse anti-human B-Actin monoclonal | 1/1000 Santa Cruz




Table-2 IC. fE

HSC-2 Non isoiation | HSC-2 CD44(+)

SN-38 (M| 0.004+0. 001 0. 006=+0. 001
paclitaxel ¢ M| 0.004=x0. 001 0. 009+0. 005
gefitinib U M| 2. 204+0.674 7. 267+2. 108

erlotinibb ¢ M| o0.466+0. 0334 14. 778+0. 671

lapatinib U M| 9.994%4 175 29. 771+3. 285

doxorubicin U M| 0. 063+0. 020 0.541%0. 191




HSC-2 HSC-3 SAS Ca9%-22

Fig 1



HSC-2

n
<

Number of cells

10 100 102 103

CD44 fluorescence intensity (log scale)

Fig 2



Non isolation

CD44 +

Fig 3-A

Non isolation

CD44 +



CD44 + cell

Non isolation

HSC-2

FBS

Fig 3-B



HSC—-2 CD44 + cells migration
b S

N
o
)

=
(o]
1

[any
(e)]
1

-
>
1

[any
N
1

% of migration

N £ (o)} 0o
1 1

FBS — + —
Non isolation CD44 +

Fig 3-C




% of Cell growth inhibition

Gefitinib (0.1 u M)

0

0.5 1 2
SN-38 concentration

Fig 4-A

(nM)

4 5

Scheffe’ s F test



b O
© O O

% of Cell growth inhibition
= N w s
o o o o

o

Erlotinib (0.1 1 M)

0 0.5 1 2 3

SN-38 concentration (nM)
Fig 4-B

4

Scheffe’ s F test



% of Cell growth inhibition

Lapatinib (0.1 u M)

0 0.5 1 2

SN-38 concentration (nM)
Fig 4-C

4

Scheffe’ s F test



CD44

cleaved PARP

B — Actin

HSC-2

g oy o o

o e P
neswed WUEEP S S
SN-38

NS SN-38 gefitinib +
(2nM)  (1UM)  gefitinib

Fig 5



