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e #HolE su e Aom 4#A Utk FYA
caveolin-19] A=3H4 7]%52 AT Wi 227 e yr)d
uet FF AR} TS FAAEA FHAAS FHskL %ol
tpFsieh. ey oA 7] HH M XYl FEFES o]FA Ue
T8N A&l caveolin-10] oW g S sk Aol thafA

2 A7 HE gle AEjola, Moot AdHAdS Hagh

= AHolth wElA B Ao A= caveolin-1 YA
HAED MAEFT QLL-291A4] 1) cisplatin 5o W&
M 3EAY, 2) cisplatin 5= ™2 caveolin-19] =&, 3) caveolin-1
knockdown QLL-2 A|XA cisplatin 5ol W AHXEAL 4)
caveolin-1 knockdown QLL-2 Ao 4 MMP-99] w33} &4 3},
5) AstdAE AHEdt QLL-2 A XEolA] caveolin-19] e 3}
MMP-9°]  &4g3sts  FARe =M A AR
LAl sk

¢

o
dooN Mo T
) rlo

oy
o
o

ZA3}: Cisplatin 2] %5 0.02 xg/mlF-E 10 pg/ml7bA] 71
s oEHoR AEAE FUHEE U 5 Uddd
of, cisplatin &% 2]£H S Z caveolin-l W&ol A

st AS #ESSITE Caveolin-1 ¢ W& o] cisplatin ]
QLL-2 A|XE9] AEAL @ MMP-9 ¢ W&zt g4 3}
J&= 93-S FAFE7] 998, QLL-2 Al¥Eo]A siRNA &

O 1E %
o e rﬂ

1

=

]



e
>~

caveolin-1 ¢ &S A Az} cisplatin o gk Al
S7Fe B, MMP-9 o] 2 9 &4 s BT Zhaeke
solskit). Ak d Ao FEoEZA O % caveolin-l 9
%Lﬁ:ﬂoi A}-Q.X]/\E Eroq“} :L,loﬂ/q /\}ﬂ,ﬂ/\é =
22 wHT MMP-9 ¢ EA437F o wol 7HAskglth

AE: Caveolin-1 od 7 HHAMESYG AE QLL-2 ollA
caveolin-1 =& A7} cisplatin o &3t M EALE F7FA]7] AL
MMP-9 &3 AIE A3t caveolin-1 ©] A|EXZ2 3
dolol] #ofsl= Ao YERt o, FU¢FA T A A
Fogdata Iy Astdas EA Alde 9E8ERAE
Bt} o]gst A3= caveolin-1 ©] 5% A% SHAA E
TUHZAEA Y TS ot S & T UM

TGS A HE 540l tdsl

o
°]

o
oo

£
O

b

d ol 3t aw
GFEEY BHE Fola BAS FoH A8 ZHE FolY
Aeir= A FEAAE FH= Zol FTagd, # A=
&3l caveolin-12] 57 & cisplatin®l] thgt 7532 MMP-9
GRS d5T F e Y AR 54 T stHEAY
Veds AAE Zﬂii At E AT, £ O AEg E4
FAAFZA Q] caveolin-12] &S &) M= ddHA

Amet A A77) Bestele AmA.

Al E= U caveolin-1, cisplating T7FHAB A ES, M EAL

MMP-9, siRNA



&)

HAEZYG A XEFQLL-29] 4 Caveolin-12] & o]

Fel

7%

Cisplatin 75733 MMP-9 @& 2 4o v X= a3

A«
[. A&
Caveolaex= AW ol 93] A& #FE MEFREEA, 1
A717F 50 ~ 100 nmA =Sl AX=e] $J%E A A (membrane

invaginated  vesicles)® Ao FHAG. Iz
Ao (plasma membrane)ol] AZAH FY X
FATN A "Holx v AFEA S 1

ool ®WL7E ATt AXAY AP ZA E(rosette)E
datAY,  EEFol  F 3
F(tubule)ol] o] 27744 vhFgt ol
o] Ao 931 caveolae = molecule o] AU ©]

g ol wg Ted 94Ee = gxen LA

o

T
AN
rok
=

=
3}

O

7}

o)
1

7

o
2 8 1‘0[‘ B }‘U

oo B o

=

N o
o 1o i
rir

-

4=
T

zE
= 5%
caveolin-1, -2, -3 7} glom o5 TR 2Py =
21 E o] F 9] caveolae X5 FA 3} olE 3 Fx
0] &3} caveolae/caveolin < vesicular transport ©| T &
stz Y. A BAEHAAA HE FY(interstitial
compartment) ©. 2 O] 5 A]7]=  transcytosis’, Ol FAIZIHE EES

XA skdste] AE WHZ o]53FE endocytosis'’, 1 kDa H.Uh

rr

3| H =

R
O:



e =dE 2¥A9 FA 8lol caveolae o el HATHIE AlE
U2 A7) protocytosis’® 2 7] o] o] ®HTE Caveolin-1 I} -
2 = WIAAE, 19 FJAE, 283 ARAE Sl 2 TdES
Hol=

b o) caveolin-3 & 5o A] Eo]F o g wrE g} 43791304
Caveolae/caveolin <= oJ2] 7}A] A& de AA ] 4= 4 A
A=, 7]+ caveolae 7} 2% A T A(signal transduction
protein)¥ TA| Y XS= @A colocalization 717 ¥} olE A&
A oA} caveolin o Aol oJg 7]Ho]l dvp L 1 F
caveolin-1 = 2=t A (regulatory protein)=*] G-protein a subunit, H-
Ras, Src-family tyrosine kinases, protein kinase C isoforms, EGF receptor 2!
eNOS ¢} Jaztgato] A dGA A A &34 (negative regulatory)
dsts St A Yok ' o2 3 caveolae/caveolin  ©]

=
7HAAL = 7ed SAE Wil FHTdde sWAss, A,
3}

Lo

3y

A& AYEF, =

EAN

staizl sk A7 %

=
Caveolin-19] 347 Z}-&(anti-proliferative function)< caveolin-19]
k1 cyclin D1S AT o=ZA ME S
2l o], T AHHoRE HAES

[e)
=
A SHA A}, Z o A caveolin-1-< CD44 %}

HAANA o]lF 28-S = AF 9], caveolin-12]
e e Bx 2A R wrle met FF JARe} T
QUTFOIOILIC o] oA JLof| A caveolin-

H al
19 WAASI AL, AEF WAL, FBL, AL, B,
= 51

¢

o2



]—,

RS

)
X

o

A7F A

-

=]

=d
HEH o, caveolin-19] 2T}

13} (phenotypic transformation)®| A% A]

[e) 10,18
< HAGOE

oA caveolae”}
caveolin-1, -27} D7S522 locuso] #o| &3}
A&

caveolin-19]
= 25%9l A

P g P T WT T o™ Ny T HT g0 W T T
%mﬁﬁ mﬂ?%ﬂﬁ%ﬂﬂﬂz%ﬂﬁm%mﬁﬂ@ﬂn
S T Mo L TR0 W of 2 Gl "
wmoom% N L cAIS BRI g
B o= _Mm. o T {|m = 0of of T o AR B I - . w3
2T g TR T o REN, m My ST Loy O
< Mo = = Mo yo T & ®T _ o X S S m T
W O o BT o A M T T do T & o =
00 _ ! ,.ml.ﬂ mmo ) up BT 20 m T B X AV T % 3 O mw_ S - M
o wh T = T s I - T2
= _ F — _ /— T [ o
I N R T R BB - CRL
1|_A . © < =5 ~ .60 it @@v - ~ JIL il ) ﬁo
P S % o oo b 0% o 90 w2 20 TR g —
dﬂﬂ ﬂ1mﬂhﬂmuzolﬂomﬂux_;La}qeﬂlﬂoﬂ%ﬁﬂ
AR K o £ 0 o T o N N Njo ~
R R S R B R - BN o opl Vo m o 9P
SR WO > 1H a o E | ~ i m Lo M = T B o 0
~ ~ - — .= —
s e ® s 2T E L om N T
T N - % zn 5B - =
R Gwy , Byl 2RI e apRe s o 8
% = - a5 O
9 B o _,ofMoﬂﬂ&oEldﬂﬂuMoﬂkEﬂlLoﬂLmﬂwaﬁEo
oH L T o = _ri N = wz.m - el W = B Ao — nVa = FI
S~ o) M x ar op oH S N 97 & 8 Jo X
i b No H o o TR0 gy o W o o of = n
o_H oL = g Z._o N Mo 00— N % OT ,HL
aoop B B e T o e B OB A f ool
2" Mo B @?Wﬂ@@%Eﬂﬁom}%iﬂm o
= ) =0 Gl [y N Iy !
R I I S . I )
—_— s XL _ ‘El ) 0 O =) —_— _wi — N
T, T of o N o= = - M %o 2 S = o =
A R Yl S B SR I RIS
T PxTarwsdw~ ooz 0 wWE T o T o
R g AdBRIFRS WERHT 2T o H B @ )TN R
il R~ R W NMET RS ETE TR 0L F TFE N N B

7)o A

X
Ry

[e)

i

caveolin-1

0] =
AN -



AAESRD A5 FEARS dor e IR dF= A
AE HfeHe] FrhATA e Ayt A caveolin-
19] 2=} 2 49 FE AAQ FFEEH 24 Hork ¢
Bes B

P R | B B T B e B B B 2 ) =i - T i s
Al AEst dw Fjasw 7d a5 &l & A~ (matrix

ul
metalloproteinase: MMP)E & < Ut °] MMP+ &
I A deow, 1 F A 72 kDa, 92 kDa®| type
ATt MMP-29F MMP-9L 7|AHte] Fa AR A 4 F
ey Agtd, grds Faske 242 98, 1 A
G, 824, AABA, AT T

‘1_[1:41_
AN7A] 8& 7 7F
\Y

collagenase®l|

= , s A &
Ao do]l Ao #oJdty= Barrp ok 2, Hd, HES
WAk, #AES SollA Hdo] FUEE AS T A& dolgt
FHBATE AdolA MMPY Id e Hoh Algk oA EE
ojusl= 4% AR HuEa JuF Ty o 7A
HHAMEo] FF5 o|FL Ae FAFAAA A5 o] it
caveolin-12] & gtof 178 welgk AdEjolal, o]t

Nitric oxide synthase (NOS)®l| &= 37}#] o}& o] & # <$lt}. Neuronal
NOS (nNOS)+= T2 FTF P DxAAzAgqA AZHH =L
AARAG BAZA dHA 92oH, inducible NOS (iNOS)&= 4]+,
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oAt ARRE QLL-2v= I FAHSEAIESSFY Aol
- A 7] Y4 AE R, Memorial Sloan—Kettering Cancer Center2]
Dr. Shah=H-E 7|5 AXZ caveolin-l & AXEFO|Th 10%
fetal bovine serum (FBS, Gibco, Grand island, NY, USA), 1% A
(penicillin/streptomycin, Gibco), 3.7 g2 sodium bicarbonate (Sigma, St.
Louis, MO, USA)7} %7}¥ DMEM Hl%<) (Gibco)S 100 mm
M EZEw]F dish (TPP, Trasadingen, Switzerland)ol Y il 37C CO,
incubator®l] A Hlj 3} A T}

2. AloF AAg B dwd F

Al ekl stock solutionS serum free DMEMO| 3]2413}o] QLL-2
AEo ATt A7 B QLL-2 Al¥:E A7HS- 1 xPBSE
2~33] Mg & Aol ¥ AEjolA] FolA Bttt B AlEeE
4CollA 13,000 ppm o= 104 A4S A= doldl
AEE dd Balas A4 (1 mM DTT, 10 pg/ml leupeptin, 10
ug/ml  trypsin inhibitor, 2 pg/ml aprotonin, 1 mM PMSF, 1 pug/ml
pepstatin)7} 3Z 3+ NOS buffer (320 mM sucrose, 200 mM HEPES, 1 mM
EDTA, pH 7.2)5 Yi 4TdA =975 o|&sto] AxuS
gt shsict. 32 $ A= &= BCA protein assay kit (Pierce, Rockford, IL,
USA)E AR&al S A sl

3. Western blotting

QLL-2A ¥ A &= += caveolin-17} 2128} caveolin-12] &
HAEE FA3E7] 98] Western blotting = A A5 ol A2
AR w25 pgs 100CoA 1023 7FE3E 5, 8~16% Tris-
glycine gradient gels (Novex, Invitrogen, Breda, Netherlands)ol| A 125 V&
A719%Eel st @ AS st A7]dsd 9EE 15,

4Col A &8 59t polyvinylidene difluoride (PVDF) membrane
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(Millipore,  Miliford, MA, USA)S.Z o]FAAY. HA7|dTH
membrane<>- blocking buffer (TBS-T 8o =<2l 5% nonfat milk)=
IAIZE &< Agete] A9k vl 5ol Ajfs JAAZT HEE
FA Q1 phosphor-Cav-1 @A (Cell signaling, Beverly, MA, USA)%}
caveolin-1 (Santa Cruz Biotechnology Inc, Santa Cruz, CA, USA)E Z+7Z};
ol A 2A17E, 1AIZE S HEEAZTE TBS-T (0.1% Tween 20, 10
mM Tris, 100 mM NaCl, pH 8.0)2 5+ 53] A& % 1000 =
blocking bufferol] 3]21%¥ 22} &4 (anti-rabbit IgG-HRP, Pierce)E Z+7;
F2oll A 1AIRE, 308 e WS AT TBSTZ U 534 53]
M3 3 ECL solution(Pierce)®l membranes 2+%-7F WESA|Zl 3
Ao A X-ray film (Kodak, Rochester, NY, USA)°ll 7333} t}. X-ray
film<= developing, fixing, washing 2}4-& AA caveolin-19] W3}
Aikst A=E AT

4. QLL-2 A3 A cisplatin %o W& AM¥EA =4
QLL-2 A EFo A cisplatinel ©]3F A|EALS =A37] 98] 96
well plated]] A EZ 4000/well2 23l cisplating 0.02 gg/ml5-E 10 ug

/m7HA s HE AE §, MIT assays &oto] A4 A%s
H] W&} TF. MTT assay= MTT formazan A4S 570 nmol A A4S
FFEE vluste] ATt Cisplatinol] Wish AL FAE A
g otA] 2> well®] FFECl tigh FAAE wellol A FF=e] W
wER vuEdh. A7 FHEE 33 AA AAgE A3l 3
ko s gepgith
5.QLL-2 A|3Zol A cisplatin &0l WE caveolin-1 ¢ U3 w3}
T4 M ET A cisplatin 5= W caveolin-1 ] Wd W3l E

SA3E7] Y cisplatin = 1 pg/mlF-EH 20 pg/ml7bA L HE
A2]gk & western blotting & AAISATE TG AETA A
caveolin-1 ¢ & AHLEE FA37] 93] AIZE 60 mm plate
2x10° cell/plate = Z3l 24 A ¥ M EE radioimmunoprecipitation
assay (RIPA) lysis buffer & X % ZSuidr|z2 AXE

_10_
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I, 1000xg (4CT)dlAl 10 %7& ddFeste] dWAs
3 BCA Ho=zZ thwz: =23o]  western blot ©l
.

O v Mo
oo m L
roﬁ'

mlm

oh

],O

6. Caveolin-1 siRNA #2]d+ QLL-2 A4 caveolin-1 ¢ T&
A A o]t cisplatin vl wWE M¥YAF SH

Caveolin-1 W& Ao t)dh cisplatin ¢ Hb-g @35 dolr 7|
?38 caveolin-1 ¢ &S RNA silencing "WHO 2 caveolin-l =
U A4 knock-down AlZ1 QLL-2 A|3Eol A cisplatin o] €]+ A|3EZA}S]
WskE dlzat 3 Blaste], caveolin-1 & HAIE F2] B ApEo| A9
71sg Btk

siRNA "W'H2 QLL-2 AMXEE Santa Cruz® Biotechnology = 4-F
T-93% caveolin-1 siRNA®} control siRNAE-  Lipofectamine 2000
(Invitrogen®, Carlsbad, CA, USA)E ©]-&3lo] AM3E QPO 2 transient
transfectionA] 1t} Transfection 4-6 AlZF $-°|| transfection -8 9<
A ASFIL fresh media® W33 T 5% CO, incubatorol] A 18-24A]%F
e HASA AT, AdAZE MEE ES F caveolin-19] EE
HEE  western blotting ©.2 &2lEA Tt Caveolin-12] & o]
cisplatin®l] &+ A XA} v X = FIFS LolR 7] 93] siRNAZR
caveolin-1 =& SJAAIZ] QLL-2 AlX] 1 pg/mbFH 10 ug/mb7HA|

% HE cisplating A F MTT assays &3l AEAE

7. Caveolin-1 siRNA A A3 QLL-2 A MMP-9 ° o}
243t 54
Caveolin-1¢] o] MMPE Ud % A% H A=
ZAbel7] 98] tiETd siRNA A g AFATo|A MMPe
S E = western blot 2 zymography W o2 #2135} th
ZymographyE °F&=31H, 6 well plated]l 10% FBS”} % 7}¥ DMEM
FHS o] &ate] AEE 1x10° cells/well®] FEE 24 AIZF F<F
20 % FBS7F gl FdA widdem Zdole ta, 24 AR

o

t‘;o]:

r
wE o
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T REA ujdNs gholoF o] deionized water 5 9 novex
Tris-Glycine SDS sample buffer (2X)E #°] 10% zymogram gel (30%
acrylamide 3.3ml, 1.5M Tris, pH 8.8 2.5ml, 10% SDS 0.1ml, 10% ammonium
persulfate 0.1ml, gelatin 0.1lml, TEMED 0.004ml)°l %o #7195
sFITh Aol A 120 VE 2A17F A7) 9 F 0] #d Fo| gel> SDSE
A AS7] 18] washing buffer (2.5% Triton-X 100, 50 mM Tris-HCIl, pH
7.9) §Ho = 3047 23] AHF * ¥H-EH(S mM CaCl, 1 mM ZnCl,
50 mM Tris-HCIL, pH 7.9)°] 18A17F &¢F 37ColA WA A
7NAREHNE FE8F T Gel = 0.25% Coomassie brilliant blue G (Bio-rad,
Hercules, CA, USA) &No 2 [AZF AAMSIAL 5% methanol? 8%
acetic acid= ©3}9] band densityE 2] 5} S T}

st 2ol 9% caveolin-1 o W@ W3l oo whE MMP-9 <

2 F9A  (NONOate)E QLL-2 Ao A z]s}e]
of 9&] caveolin-1 ] T o] W3}3}=% & western blot O. %
ok oF 12 A BoF AkE AL FAAE 0 pM FE 500
uM 74 A 2] gk & A3 E lysis buffer (Hepes buffer, pH 7.2, 250 mM
sucrose, 1 mM EDTA)olA Iaj7]= 3 & 1000xg (4T)ol A
10 &3 dAEste] duMEdS FE3I3 F BCA How
Gl A s=w 5 =7d3l9] western blot o] ©]-8-3} At

NONOate © <]3 caveolin-1 && W37l MMP-9 ¢ 243l
A= 9&2 500 uM NONOate & 12 A A& NONOate
AA e gk MMP-9 ¢ &4 3}E zymography & &3l &3S

ot
4ov
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m. 23

1. Cisplatin ] 2]+ QLL-2 Al A|¥A}F §%=

Cisplatin o ©Ja 79t HAFIMESS {2l QLL-2 Aol A]
AZEAE FRHEAS dolrr] 98] QLL-2 Al cisplatin
FEEE 09A 10 pg/mlE F7F8ke] 24 A7 223 T MTT assay =
Eoto] AlE T2 AdAE SHSAT) Cisplatin & A 23HA] &Sk
o Hlastel AHPS A5 skl HlHst] AMEFA A
oS gl + AT (Fig.l)

% of control 100%
gg:li;l'lmnreat 80% -
60% A
40% A
20% A
0% T T T T T

0 002 o004 02 1 5 10
cisplatin(ug/n@)
Fig.1. Growth inhibition of QLL-2 cells by cisplatin.
QLL-2 cells growing in 96 well plate (10* cells/well) were incubated with

different concentrations of cisplatin for 24 h. Cell growth was determined by

MTT assay. The data shown are the mean from 3 independent experiments.
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2. QLL-2 A3l A cisplatinol] 2]3+ caveolin-12] H& ¥ 3}

QLL-2 Al3¥o A cisplatin ©] 23 caveolin-1 & W3S ZALSH]
#3s] QLL-2 A Eoﬂ cisplatin 9] %5 0 oA 20 pg/ml = S 7}5ko]
24 A|ZF A 2lgk 2 caveolin-1 o] ®d HEE western blot = &3
#2s9tl. Cisplatin %5 5 pg/ml7bA S7Mekid A
caveolin-1 &) W&o ¥ Zo]E Holx] It} Cisplatin 9] 5%
10 ﬂg/mﬂo]’?}oi 718 7%~ caveolin-1 9] o] #Hx
HaE RS geladon, 20 pgmt = AL
caveolin-1 ©] A9 W E ] ¢kkt} o]i= QLL-2 A3l A caveolin-
1 9] HdE cisplatin 2] H% o|&F oz AAAA Jth= AS
o] w] gttt (Fig.2)

_:

Cisplatin(#g/n#) 24hr
0 1 5 10 20

C] | c—

Actin | D S G s S—

06 +
04 ¥~
0.2 -
.-"" ; . . ;
0 1 5 10

Fig.2. Effect of cisplatin treatment on the expression of caveolin-1 in QLL-2

Cav-1/Actin
ratio

Cisplatin(ug/ne)

cells.
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QLL-2 cells (2x10° cells/plate) were treated with different concentrations
of cisplatin for 24h. Caveolin-1 expression was determined by western blot.

Actin was used as loading controls.
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3. QLL-2 A3 Al caveolin-1 =& A7} cisplatin®l] 2] 3+ A|3EZ AL
n 2= &k

X = FeS FAH] Y8 QLL-2 Aol caveolin-1 siRNA =
transient transfection ¥+ % A T2 A HEE MTT assay =
ZAF3F ek QLL-2 ©f caveolin-1 siRNA #1238+ 7%~ caveolin-1 ©]
AA A grAaEoo] Ao HHEA &= A Il (Fig3A)

siRNA & A 23} caveolin-1 2o WHdS FAAZ AEolA
0 ug/mlE-E 10 pg/ml7FA] cisplatin = F%= HZ FZ7FA A uz}
gl A om MEFA o] Ao, 1 FEE siRNA A F A
&2 ol el B 3 Ast3lH. (Fig.3B)

Cav-1/Actin
ratio
Control Cav-1 o
siRNA siRNA 1+

Actin i'
— Control siRNA Cav-1siRNA
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20 7

Control Cav-l1  Control Cav-l Control Cav-1
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0 1 10 cisplastin(ug/mé)

Fig.3. Effect of suppression of caveolin-1 expression by siRNA on the growth
inhibition induced by cisplatin in QLL-2 cells

A. QLL-2 cells were transiently transfected with control or caveolin-1
siRNA for 18-24h. Effect of siRNA on the caveolin-1 expression was
determined by western blot. Actin was used as loading controls. B. QLL-2
cells were transiently transfected with control or caveolin-1 siRNA for 18-24h,
then treated with different concentrations of cisplatin for 24h. Cell growth
inhibition was determined by MTT assay. The data shown are mean from 3

independent experiments.
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4. QLL-2 A 3ElA caveolin-l =& JA7F MMP-9 9 U3}
A3} WA= T

QLL-2 A|XEZelA  caveolin-1 Z& A7} MMP-9 o ud o
gAste] mAE GFS Lolry] 93] siRNA A2k AaEo A
western blot ¥} zymography & ©]-&3to] MMP-9 ¢ td 2 A 35l=
rolH 9tth siRNA A 2]gh oA thxaHt MMP9 ¢ e o
A3t 25 7Aae 3S ERISHSIT. (Fig 4A, 4B)

A.

MNMP-9/Actin

ratio 03

Control Cav-1 02 1L~
siRNA siRNA
MMP-9 - 01 7
i Q 1". T .'"'

ACL | o— o—

Control siRNA Cav-1siRNA

MMP-9 Activity

100 | '
Control Cav-1
siRNA siRNA g
= |
0 |""
Control siRNA Cav-1siRNA

Fig. 4. Effect of suppression of caveolin-1 expression by siRNA on MMP-9

expression and activity in QLL-2 cells

QLL-2 cells were transiently transfected with control or caveolin-1 siRNA
for 18-24h, then MMP-9 expression and activity was determined by western
blot (A) and zymography (B), respectively.
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5. QLL-2 M|z A 4tstd 4 3o A NONOate # 2ol w2 caveolin-
19 &g Wl g oo wE MMP-9 9 &3}l vA|= J3F
QLL-2 AlXEoA AXU AFstd o] ]3] caveolin-1 2] W&o
W3t =AE dotry] 98 At A o A(NONOate)s  # 2] &
% caveolin-1 ¢ 23S western blot &2 #2443 23} NONOate 2
T2t F7 el Wl caveolin-1 9] TEo] A4Sl Tl (Fig. 5A)
NONOate 500 pM = 12 AJZF A X]s A ]H NONOate =

FoakA @S FHT MMP9 o @437 B 728 3lT). (Fig.5B)
A.
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Fig 5. Effect of NONOate treatment on the expression of caveolin-1 and
MMP-9 activity in QLL-2 cells.

QLL-2 cells were treated with different concentrations of NONOate for 12h.
Caveolin-1 expression was determined by western blot (A). Actin was used as
loading controls. QLL-2 cells were treated with NONOate 500 uM for 12h,
then MMP-9 activity was determined by zymography (B).
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o met FF AR FEF FHAEA
: o] TheFstr}t ML ol 14 4] caveolin-
& AAASE et wS, RSt
FFolA YyEFYH, caveolin-1<
cHO20 - whH ol caveolin-19]  ¥rpEd
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AFG M ELFANA 2 caveolin-l THAEE FAHT AjoA WO
A DTS caveolin-19] THE7E F/HETHE HIE gtk o=
sl 4 HHAEGTOANME HHAE ket EAg #AVE
NS & F AT T3 caveolin-l THEF Fgol A7], 2F
WotE, o Fet WAS #WATE Avial Harwo] APAESGE TF
P o Fo] B2 dFE RS & 5 AT

TG Age] BE FgaHol olgHi glom, UAE
A5dd QoA FFaye FH A= WY T spdelth. 1 F

cisplatin & ©]-&3F Q¥ o] 7} @o] o] &% 9t} Cisplatin (cis-

diamminedichloroplatinum = CDDP)> ®5xfol]l 2719 49}

dmolrt w9k, AAEES Yehle SFEEA, Wl

el 9 A se e

A7 Fobd Adete] st FAet A DNA AFE9

WA 7 (cross  linking)S  Z#Ste] DNARAAS AT o=ZA
kel

x

AZFRE FBA7E Ao Hol vk we gl FEHS
SERlE ol AN, Al HAL vehiE F9
FAEE Yok FEANE H4o] we stenZedel vk 77



AHAEGTS HZS FAFS agsh, #eh, dash, W3
A, Y AE 7P de 2ol FEaw oA F
shfolth’. sistay] X85 43 AFIF FA oAFo] BE dTFS
n e a7 del]  dAlEe] i sstar e g ol
T8t caveolin-1°] 3}8ta X A5 Ao B dIF= =0
wekaA] B Ao A= caveolin-19] o] FAFol A cisplatin 2]
Z:L)F*éjﬂr o' Aol A=A AH Bk A4 Caveolin-1

e QLL-2 AlZEl AE- cisplatin F=E Ed ot AMEAE

=A% AL cisplatin FEE FUMQS W AFEAE FR
|

ZoF Ao caveolin-10] ©o]¢A d8S F= A upa JpH R
caveolin-1¢] 3}gra ¥ 7H5Ao| AdlE AE HoFE HIEo]
UTFEBX02  Caveolin-19] WA= T FHY AEFA
cisplatine 2|3k 74F- caveolin-1°] U&= 79 cisplatino] o 3F
ol Frhste] £ WS HATH. theAUg Y AdE v
(MGrl-Ag)®] caveolin-13} ¥ o

A A2 bleomycine  F 35} g A3 caveolin-12]
st Ao28E doA Fstae ads FA devas
Bu% o}l A, 8 AT A= caveolin-10] {7
CFeFA WA (multidrug  resistance)©] A dle] 3tetawe] w0l
S7Fstthal ST el IAE = kAU wed
(BCRP)©] caveolin-13} A& 285 3}, caveolin-19] BCRP ez
T% 4% XA} BCRPE o|&dte ggrarel] gk A =ol
83 9%& glrh. Caveolin-19] TALEE FFAA]7| BCRPE
7k golx] BCRPE  ©]-&3sh= 3psta o] gk WA =7}
Aaste]  sEtael @yt Frketh 2B E caveolin-19]
D= AE7 ekAWAESs deidle £ oo AEs Ax5=E
o] & 7%= ol ek 2 ESQ] A9 caveolin-10] LAH 45

doxorubicin®l] ©al] AT Ho|lxr} Z7}sHS Ho|t}r} caveolin-
19] HA =7l 7HA%EW doxorubicin®] w3k wkS-o] Z7}star Hol 7}
7HAE k182 & caveolin-1°©] doxorubicin 339 W EoF okAE
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V. A&

T4 AFHANEL AE QLL-2 oA caveolin-l =& A7}
cisplatin © &g AMFEALSE F7FA7]3L, MMP-9 Id ¥ &AdstE
At caveolin-1  ©] AMAEFTA I Holo Fofst= AR
et on, FFSA S AdagAded dojdv defxl Asbdaa
E2] Alol= AT AE B AT} Caveolin-1 ] T A S ol A
W TYSFAAEAY] 95 o des & T AAyTh

TS A MR 5Ao] byl witel e oF=E
EYE Fola BASE FoW Az AYE Eol7] e EA
BEARE 2= Aol Faghd, ¥ A5 F3F9] caveolin-1 © 54
Al cisplatin - ©l] S AT MMP9 2AHAEE 45T 7 U
T Az ®4 T FUEAY ThsAESE AANTE A=
Al E A e, & o Ase Bap FAAZA 9 caveolin-1 & 4 3HS
A7l M= dAA] e dAAg A7 ZeskeEd
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Abstract

The effects of caveolin-1 expression on cisplatin sensitivity,
MMP-9 expression and its activity
in an oral squamous cell carcinoma cell line, QLL-2

Jae Won Kim

Department of Medicine
The Graduate School, Yonsei University

(Directed by Professor Eun Chang Choi)

Introduction: Caveolae are 50-to 100 nm vesicular invagination of
the plasma membrane which resembles “little caves”. The roles of
caveolae are signal transduction, process of vesicular tracking and
anti-proliferative function. One of the main components in the
caveolae 1s caveolin-1; caveolin-1 has been known to be associated
with anti-proliferative function, while playing a tissue-specific and
stage-specific modulatory role on cancer. Caveolin-1 is shown to act
both as a tumor suppressor and a tumor promoter. With respect to the
function of caveolin-1 to cisplatin sensitivity and invasion, we
analyzed the effects of cisplatin sensitivity and MMP-9 activity on
invasion of the caveolin-1 expression.

Materials and Methods: To evaluate growth inhibition of QLL-2 cells
by cisplatin, QLL-2 cells were incubated with different concentrations
of cisplatin for 24 hours. Cell growth was determined by MTT assay.
To analyze the effect of cisplatin treatment on the expression of
caveolin-1 in QLL-2 cells, QLL-2 cells were treated with different
concentrations of cisplatin for 24 hours. Caveolin-1 expression was
determined by western blot. To investigate the effect of suppression of

caveolin-1 expression by siRNA on the growth inhibition induced by
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cisplatin in QLL-2 cells, QLL-2 cells were treated with different
concentrations of cisplatin for 24 hours after QLL-2 cells were
transiently transfected with control or caveolin-1 siRNA. Cell growth
inhibition was determined by MTT assay. To evaluate the effect of
suppression of caveolin-1 expression by siRNA on MMP-9 expression
7 activity in QLL-2 cells, QLL-2 cells were transiently transfected with
control or caveolin-1 siRNA for 18-24 hours, then MMP-9 expression
& activity was determined by western blot and zymography. To analyze
the effect of NONOate treatment on the expression of caveolin-1 in
QLL-2 cells, QLL-2 cells were treated with different concentrations of
NONOate for 12 hours. Caveolin-1 expression was determined by
western blot. To know the effect of suppression of caveolin-1
expression on MMP-9 activity induced by NONOate treatment, QLL-2
cells were treated with NONOate, and then MMP-9 activity was
determined by zymography.

Results: With cisplatin treatment, growth inhibition induced by
cisplatin increased dose-dependently from 0.02 pg/ml to 10 pg/ml.
With cisplatin treatment, caveolin-1 expression decreased dose-
dependently. After down-regulation of caveolin-1 expression by
SiRNA, growth inhibition induced by cisplatin increased and MMP-9
expression and activity decreased in SiRNA caveolin-1 treated QLL-2
cell line. With NONOate treatment, caveolin-1 expression declined
dose-dependently and MMP-9 activity decreased in QLL-2 cell line.

Conclusion: It was revealed that the suppression of caveolin-1
increased the growth inhibition induced by cisplatin and decreased
expression and activity of MMP-9 in oral squamous carcinoma cell line
(QLL-2). With the presence of nitric oxide known as tumor promoter
and neovascularization initiator, cancer proliferation and nitric oxide
are in inverse proportion to each other. Caveolin-1 is shown to act as a
tumor promoter in an aspect of tumor proliferation.

Since oral cancer patients have diverse characteristics for improving
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curative value and mollifying toxicity of chemotherapy, it is important
to identify tumor surface marker predicting cisplatin sensitivity and
MMP-9 activity. Therefore we suggest caveolin-1 is potential for the
role as surface marker in oral squamous cell carcinoma cell line and
estimate that further study based on clinical data is needed to know

further role of caveolin-1 as tumor surface marker.

Key Words: caveolin-1, cisplatin, oral squamous cell carcinoma, cell
death, MMP-9, siRNA
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