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B F 2 ;z,c;ﬂ_fggﬁ,owun}la}%m”a’%&:’ﬁZPE'ﬁ?MMPs
MR A o 3F S MMPS R R P F IR 0 Gl4-MMP-11 A2 4R L H £ 4
(lung cancer )~ * % %% (colon cancer) Fw5' & (breast cancer) » +~ & + # >
e % non-Hodgkin’s lymphomas i /2 3 # 4c[95] e MMP-8+9 =< % & % Jg ¥
H# 42 [96, 97] - MMP-1 #5' % (breast cancer ) [98, 99]fr"& % (brain cancer )
[100,101]" = & + 2> i é_a‘%éﬁ’i‘!j{—‘)%(prostate cancer ) ¥ Pt B[102] -
i a‘%é%){%ﬂ | EEMMP-2 ~ 9~ 14 #Ap B [103-105] o F]t 4447 | e T fmPe
B e iR E MMPseBdd o v g% S0 P e 4 R SR o T A A
AR L RS Rl 2 B XA 8RR AMER (invitro) ¥ A FE 4 2
F ARt P BT > T LR Tkded 2 A A0 83z e
e Bprglmie A S Nap e S B L E o E- HERFLED
KAe e B2 G 5k A tEES (invitro) P ndUR (T {8 o
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System
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3 - protein expression
4~ Protein express in the cell
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32 Epos wmretkkoRer 64
321 LEWHE G

AR EHLERORHERSE BEH 100g 2T r = £ 5P o4 r 500 mL 2
Ik 2 SER 24P PR B BRI TR BEHE
Bz LY o 4er 500mL 2 ATk L HEE 24P BFERE L6
B T FRRSFIC 5 ko URBLE o R Rk R G WA R T o (M
WET OB AEAEE > DMSO £ 3/ * AF k™7 o B R T
. @+ fk HPLC 72 £ B 2) o

322 RaEF MY et

A aFpEiERE S &5 0 fp Sigma-Aldrich comp. > £ 12 DMSO % %
B A E - ¥ kR 3 (100 mM) R 73 7% (stock solution) » 12 ]2 {5 97 F ik
Bz et o
323 kY KRB R

AR 2 ek U-20S 5 A8 d p B lmre w2 $k (Human bone
osteosarcoma cells) > d 7+ & &1 £ 7“7 (Food Industry Research and
Development Institute) PEIF - ZR{S4v U R L % 30005 F 5% o

e th g & 2 EU0 A TR oBU-2 0S¥+ 12 4 £.90% McCoy's

5A%: % &L 0 3 % A 5 10% FBS (Fetal bovine serum) ~ 100 unit/mL
streptomycin  ~ 100 Units/mL penicillin2 2 mM L-glutamine - #* ‘w2 £ ix
LT R A0 A ek & x s 24-well¥ 96-well fm #7 35 % 47 (well plates)
Z 75-cm? ¥ 25-cm?im e 12 & ¢ 0 % 3R R 37°C ~ 5% CO, #B“ﬁ‘ii‘.li%
Y& F¥ R Y B & o L MtrypanblueR ¢ o * m IR B IR e i
B % 73 7% & (countess Automated Cell Counter) » I 32241 #-X e %m %2 B B 2-5 X
0’ cells/ml [106] = X t& 4 23z & £ * 35475 F g * [107]

33 F%Y

3.3.1 w23} i (morphology)z. #£ 3

B B U-2 OSkw 2 #8486 3t 12-well plate® > 12 % F kB 2. L X &K
5 R R (S o L B ACALEL R T RAR 0 BRAP PFARTY U R

11



BAA Y L3V E A 0 WRHAG L g mRd me £33 £ 3K
[106, 108] -

3.3.2  wP2 3% ¥ (viability) 2 A 47

-4 g P BU20Sm% (1x10° cells/ml) %+ 12-well'm?z 33 % =
PR kR LED KR R E T HAIT > 12 40242 48 BEE
Yo B dmre {5 0 SPIA & ran 3N imve Rk R e 5 5 ehEA5[107, 109] -

333 @B - 204

L #E B B U-2 0S&n®e (2.5 x10° cells/mL )32 % >+ 12-well2_ 2 %
¢ A Ede 2 2 e R R L R R e R 8 F I 0 S B 3T37°C
5% CO; ~ 3R 95%2. fmPe 32 % $5 7 B & o Jt f w9 4 » 3 Hypotonic PI;3
o U Gn st e IR (G & 488 nmefargon ion laser) 17 Go/Gy, S, and Go/ M
phasem s (¥ #p el # 27 A= 2 F i 5 &% 11Cell Quest#id8 4 173+ 5 [107,
109] -

334 £ % % (Comet assay)

B4 g E g BU-208S% (1x10° cells/ml) % *t12-well'w®e 32 %
PR kR Z LR DR &S F R ST £ 124uM of hydrogen
peroxide (H,0,) = positive control group, 3 Jc & A 55 % g B U-2 OSiwm*z
RoFmIlSmlgps g o @ i RIFREHE 3000 BFFRDTE e
NMA (normal melting agarose) £285 pl LMA (low melting agarose)** §* 7t &
FoBl0plimre BiRR s TSulLMA4e | % - KB YR EYERE o F
pFfAe ¥ Lysis buffer (100 mM Na,EDTA~ 10 mM Tris~2.5 M NaCl# 1% Triton
X-100) > #-F g 7 £H 7 ¥ >t Lysis buffer® — /] BF o B3 T A T 4~
Alkaline buffer (0.3 M NaOH®: 1 mM Na,EDTA) % >tk F o &gt 7 12 1xPBS
isis o B *talkaline buffer® 204 48 > £ :2 FDNAR A304 45 > -4t &
Iz FokpkiEs o B 3t Neutral buffer (0.4 M Tris) o 288 B 3c P fg @ 5
Ko B4 2Pl(ApugmL)4d > 2 F RBETEEZE LT ERR o
fe AR R AR & X & DNAJE 1 15 4 BcE ° * Comet Score software (Tritek Corp)

12



kFE o mTARWRT FERZ LR E KRN G T R ASE Y e 2
DNA% # [ 42 & i3 2 [108, 109]

33.5 A f A 45 E A= mee P Z-DAPIL 4
Apgd p o BU-20Skmre 2 B3 FiERZ L ED-fed & L8F B

72 {5 » £ 114 uM of hydrogen peroxide (H,O,) % positive control group. * iF]
> A4 = A R HCE L% e ¢F A morphology 2. % it 0 jT B w2 > 11 1x PBS
HeiEts o e » 4% formal dehyde H _4m*& - 4245 In stiu cell death detection kit
(Roche Diagnostics, Fishers, IN, USA) i # F & # 2t guidline - i& {7 DNA R %

KB UTHAF 2 1 p] o 4v » 4°-6-diamidino-2-phenylindole (DAPI) ¥ & 4 #| »
MRETELEE B e RER 0 LU F RS R R e P g
[107] = +% & % % 77 DNA%G B -

33.6 EEF it F(ROS) - ﬂ‘fifséw*" W (AWM % 4T A (Cat) A 4

Blde x xR d L 85 AR o e B A 2 F B B U-2 OSiw
¥z > %] % I F B o re-suspended # 500 pl=7H,DCF-DA (10 uM)i#|ROS, * 500
W emDIOC6 (1 umol/l) BIA¥Ym, 2 2 500 plerFluo-3/AM (2.5 pg/ml)ip]
intracellular Ca® > 2 &K B304 4875 - & (5 1 5m 3N fm e & A $9[110]

337 & > % B;*(Western Blot)4 47
3.3.7.1 Bl F P frimie k- PR 30
-4 5 P BU-2 0Siw e 12 5%10° cells/well 1% & 1 567 32 & 4

+ #2500 pg/mL Lk wokedd IR0, 6, 12, 24, and 48 /] (S 0 e » lysis
buffer(40 mM Tris-HCI, 10 mM EDTA,120 mM NaCl, 1 mM dithiothreitol,
0.1% NP-40) o 3 e 4 B~ 2 dm%e Fov B o dmPe R £ % L J ik RAiln e =
oo A XAFFHSH) 0 & FHF 100°CH K #5-104 48 > #w (13000 rpm > 10
A S T P iR TRIE Bd FORAR o & B30 1 gt SDSHR A % B R iR
& > 41 * SDS-PAGE(10% Tris-glycine-SDS-polyacrylamide) & B & > #& 45 3
v B $|nitrocellulose membrane PVDF3-+ < 4 » primary antibodies 4r(A)

caspase-3, caspase-9, Bax, cytochrome c, Bcl-2, Bel-X, Bid, (B) GRP78, AIF,

13



Endo G, COX4,caspase-12, Calpain 1, XIAP, ATF-6 a, (C) FasL, XBP-1,
TRAIL, PARP, (D) p-p53, p21, p27, p16, Chk2, b-actin « # — Bk & 4 ¢ ~ i
& ~ £ "secondary antibody % ¢ > £ #ienhanced chemiluminescence(NEN
Life Science Products, Boston, MA) o

3372 A5k p Blmie §5 B o 45 & ~ (migration and invasion)=4p B F-v
iy
A #EF B B U-2 OSim e 11 1x10° cells/well e R b3t %4
+ o 500 g/mL LK R G d ARJRO0, 6, 12,24, and 48 -] pF S 0 % E_gallic
acid P E20840 u M (¥R 2 H %4 @ * ;3 % DMSO) » Jc & ‘m® > * pH 7.4
hice-cold 50 mM potassium phosphate i % #% % (7 3 2 mM EDTA 4r
0.1% Triton X-100) &< (13,000 rppm » 104 4&) $c &+ ik > 2RI E &9
%‘r )k o # A% 3-¢ F Flnitrocellulose membrane®-+ o £ * & fE F-0 L
— i sl kPR E B9 B 0 4 anti-FAK, PKC, SOS1, MKK?7,
MEKK3, GRB2, NF-«B p65, COX-2, HIF-1a, PI3K, GRB2, Rho A, ROCK-1,
IRE-1a, p-JNK1/2, p-ERK1/2, p-p38, Ras, p-PERK, MMP-2, MMP-9 4=
VEGF, £ jji% » # &3 secondary antibody * /& ¢ £ * enhanced
chemiluminescence reagent (Amersham Biosciences ECLTM) ié iB] o =¢ i *
NIH Image analyzer (NIH, Bethesda, MD) 4 #7[107, 111] °

3.3.8 CaspasesZ. i+ ]“JL A 37
ML ERRER L8 S IR A g p BU-2 0SS 57 FEFR
e B bz {8 % IXPBSik m e > 4e » 50 pl of 10 uM substrate solution
caspases—3 -8~ 94 A&~ w| 5 PhiPhiLux-G,D, ~ CaspalLux -L;D,frCaspalux
-M D, 5 3t37°C*¥ K F RS > £ 2V IXPBSEiE » i me R A 47
H#BI[107, 108] °

339 ABE¥RFUMA I X e L AR 30 %ﬁ@;f*
LHEE P BU-20SMm e A Blbe » LR Rfed N8 F R AL 0 1Y
7R F % {5 0 4e > 0.1% Triton-X 100 **PBS 204 & {5 » 4c » 2% BSA 1/ e

14



#rnon-specific binding sites ° £ 4r » # ] AIF, Endo G, cytochrome ¢ §-
GADDI153 (green fluorescence) 75 — B4k (1 © 1004 & * )i % i > 4v »
7z 7 ¥ *%Fluorescein isothiocyanate (FITC-conjugated goat anti-mouse IgG at
1:100 dilution)z. = 2 k8 & > I 12 DNAY: & 4 &) &¢ & Mitotracker(red
fluorescence):& {7 1% & A AMEE L & > T 0 X &= & &g pcdi(Leica TCS SP2
Confocal Spectral Microscope) . % F-v & & 138 % [107, 108] -

3.3.10 pFz_ & PCRA F] 4 B4 47 (Real-time PCR of MMP-2 and -9 mRNA
expressions)

A BE B B fm e At 6-well plates > P * (18 F BaaJE 24 0 BF 0 T
B vz > 3P~ ditotal RNA > RNAHE & & 42°C reverse-transcribed 30 4 45 (*
High Capacity cDNA Reverse Transcription Kit 1% 8 protocol of the supplier
(Applied Biosystems, Foster City,CA, USA). # § 2% #1* thprimersér# 3.1 #1
it o & % g% %% Biosystems 7300 Real-Time PCR system © # ] 2k 714 &
* comparative CT (threshold cycle) method > “rReal-Time PCRiB| & 4= B 4~ &
= (cycle number, Ctig) > A F]1& 7 £48%8 » Pl 2 485 44 & & » cycle number
A G o RICtEASM » ¥ Ct X7V RAPFAFINLREF o d CtET
M E D F - kS T8 Bactink 2 Ct B AR S ,T} L § 2+ 5 ACto ACt
BcEAP A 1 RS R FZAF AR ENLI 2B AFLARELE S
2-(AACt) [108, 109] -

15



% 3.1 4 %% * **PCR analysis “primers

Primer name Primer sequence

homo MMP2-F CCCCAGACAGGTGATCTTGAC

homo MMP2-R GCTTGCGAGGGAAGAAGTTG

homo MMP7-F GGATGGTAGCAGTCTAGGGATTAACT
homo MMP7-R AGGTTGGATACATCACTGCATTAGG
homo MMP9-F CGCTGGGCTTAGATCATTCC

homo MMP9-R AGGTTGGATACATCACTGCATTAGG
homo GAPDH-F ACACCCACTCCTCCACCTTT

homo GAPDH-R TAGCCAAATTCGTTGTCATACC

3.3.11 wm%2 # & & 4 #% (Would healing assay)
dmie fde oy 4 ESRALY U ),@T £ (Would healing assay)#-%] * & 3R - #-
U-20S 11 5x10° cells/well ﬁﬂ%}iﬁ A 6TV A L 0 FRLAE S 1L 200

=5

uL Tip micropipette tip% € crp it % ¢ Wd i m > £ MPBSiE= =&t > k3 9
kim0 R A E\%ﬁ' % 1% FBS e#McCoy’sit % A % » ¥4 2 3 F ik
B el X Kfedd g\ 2 a3 ﬁg‘ » A e ]El?'—?FE',&’i!Z‘]:.J‘j 3= 54;1 ﬁﬁ%"’-“a 5 B

fimrie 4 £k Ay o

33.12 A F £/ 39 s (Matrix metalloproteinases, MMPs) & 48] .-
Gelatin gel zymographic assay

vl L F oKk L8 S R A SEF RO R w7 (5x10°

cells/well)3g & 25+ iR B~ 1) Sul4e b Splig BE4 A > re-suspended & non
reducing loading buffer® - *t 37°CT -Rip 15 # 48 o B &L > 11 7 3

0.1%Gelatinz. 109 SDS-PAGE®} & {7 & 7 & 47 (110 volt > 60 4 4&) > 7 % (S
" re-naturing buffer 2.5% Triton-X 100 ;& 3 £ B4 &) ¥ 12 developing buffer
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(50 mM Tris-HCI (pH 7.8) 10 mM CaCl,, 150 mM NaCl) 37°C#: % 16 | p¥ o
£ 11 CBR(Coomassie Brilliant Blue R 250)% ¢ > I 12 i3 4 %] (30% methanol,
10% aceticacid) :9% > £ HFH B P BLE0 F FH o

3.3.13 w?z =% (Invasion) % #& #5 (Migration) st # P 2_

* Matrigel Cell Migration Assay f= Invasion System % % 77 ~ 7 7 ‘w7
e £ s A B 4 [112, 113] P2 engd & 5 # H_% transwell (BD Biosciences,
Franklin Lakes, New Jersey, USA) cell culture chambers (8§ mm pore size;
Millipore, Billerica, Massachusetts, USA). A zg ¥ p & w2 2% fserum-free
medium 24-]- FF > { trypsinized fé # #-iw% 3 & serum-free McCoy’s 5A
medium coating »  #X {4 % » transwell insert (5 x10" cells/well) 7 upper
chamber t o £ 4v » LR T-Kfedd 02 83 i > #10% FBS 4 » lower
chamber # % 24348 hours ° K’T upper chamber:s7x £ # w% o @ lower
chamber 4% # m P2 * 4% formaldehyde 7] Z_> #2% ethanol * 2%crystal violet
A4 o B *200% kg ek e liciw e Bick R o @ Invasion assayf 0 T

filter membrane =z * BioCoat Matrigel invasion kit:73Matrigel coating °

3.3.14 AKT -~ IkB kinase (IKK)f-PKCicp= if] 2 (AKT, IjB kinase (IKK) and
PKC using in vitro kinase assay)

i¢ * peptide substrates, # 3% KGSGS GRPRTSSFAEGE]AKTI »
KKKKERLLDDRHDSGLDSMKDEE 7] IKKa/CHUK 12 2 Histone H1 4=
lipid activator /p] PKCa > *% base reaction ¥ % ;% (20 mM HEPES, pH
7.5,10 mM MgCl12, 1| mM EGTA, 0.02% Brij35, 0.02 mg/ml BSA, 0.1 mM
Na3VO4, 2mM DTT v 1% DMSO)*® - #75 §F S 4 2 ik f& guidline
(Reaction Biology Corp., Malvern, PA, USA). 4 » cofactors (1.5 mM CacCl2,
16 pg/ml Calmodulin,f= 2 mM MnCl2)- -ﬂ e R R e 8 F F(5, 10,20,
40 and 80 uM in DMSO). # /8T 120 4 45 > & g4 2P| P81 g+ 2 3 XA
(Whatman #3698 - 915, Maidstone, England,United Kingdom) - filter * 0.1%

phosphoric acid # T - 5 o

17



3.3.15 %447
BE N TEHEHER L (mean £ SD)E T F %% % > # * Student’s t-test
KPR S E R o p A3 0.05 BFRIRES G S R
HoOoMxE T S pEI00IPFF o Uk k & T 5 piEs] 3 0.001
P o 1Lk ok ok FoT oo

18
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41 LEw-Rfedh i@ A spd p B k-

411 LE TR A SF P B(U-208)m%e 2 £ 2 825
L B R (U-2 0S)im%e (7 I ik B (250, 500, 1000, 1250, 2000, 2500
F 3000 pg/ml)Li 3 T Kde 4 @ {8 0 12N e RS PL 4 4 3= L X ok
A 40 4 U-2 OS fme /& Bard|ini®® o E4c B A8 ) P 45 > R % BT » L
Rkt F Bomre ek > B H K A (250, 500, 1000, 1250, 2000, 2500
{3000 pg/ml) ¥ 4c @ jprsg o Feyp i = £ h R THELLE L (K 4.1) -

120 1
. 100 A de
=) — *
= e *
~ 80 - —— * %
- * * *
= * X i
= 60 - * T
-
— 40
-]
)

20 -
0

0 250 S00 1000 1250 1500 2000 2500 3000
CECF (ug/ml)

B 4.1 ~ 5% p B (U-20S)m% 5l K Rde b AR (8 2. e 51
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412 LR T-Rfedh 34 S E BB (U- 208) e F 2 B

Fl* Gl iR o 7 m%e ) DNA 3 £ ;ﬁ T e P s oo
U-2 OS W% 11 % Fe ik & (0, 100, 250, 500, 750, 1000, 1500, 2000, 2500, 3000,
3500 and 4000 pg/ml)=hd K #-kfedd 24 18 > DNA 2 £ 7 d i3\ im v ik B
HELED O A RERLERDRER L 48 ) FF{E > sub-Gl P € 3 4e 0 4 UG
42 EEERE AR o F o JRETL Rkt £ A
U-20S A2 2 % %= ehig 3 o U-208 % 50 R 5-Kfedd a2 48 ) P s »
YN dn e ke R e X P 4 47 0 IR G - soP2 (sub-Gl phase) 1) I( 8]
4.2) -

4.1.3 P L K@K g 4 U-2 08 e fh5142 DNA £ 4f enfi-a)

AU TR ﬂ‘EfjéJ 17 ek A& (0, 500, 1000, 1500, 2500 and 4000 pg/ml)ad®
U-2 0S8 ‘m¥e > (5 48 /] pFis > fa fk fmPe > 11 * E B 2% (Comet assay) % DAPI
A A E’Lfff‘ﬁ“”?? LA 0, . E 5 % (Comet assay)® ¥ LRI >
NEF R R R 4e 0 dmte §5 B i) 4 W BE( 4.3) 5 @ DAPL % ¢ ¢ SEF R
R ehdiAe > VMR e 1 g s E IR % (B 44)

4.1.4 ¥ip) L E Bk HU-2 OSin® $ 51 42ROS A 2 47 4+ 8 22 (Ca’")ir
R AR T > (mitochondrial membrane potential, AYm) 4 47 ¥ & P
L ke e 2 2500 pg/mlk B G2 U-2 OSim®e » &7 b pFRF 2. {8 >

Yo & w92 » % BIROS ~ levels of A¥,, 4rCa®* % r2DCFH-DA, DiOC¢ Hr
Indo I/AM % ¥ £ A &L ¢ > S m; w RIEPFHFT5 > ROS~ Ca™ &
wie A BB LR DR AILE > AR AR A 5 F A (R
A5AC)e R e F S Limie P R ILE > K32 PP R 6, 12,24
fed8 | pFELE > 5 TR 45C) c Fedp 2 E R RF B ERE S
 12student’s t-test L3t A 47 > *p<0.05 F F SR & o
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(A)

GO0/G1 phase

GO/G1 phase

Y

GO/G1 phase

Boe™ e B s
Bxs E = ovc
H a
2] G2/M phase e G2/M phase
3 -
L S L
2] vL al
[ Controll [ 100 p/mi] '
" ; GO/GI phase foopoea GO/GI phase spes
G0/G1 phase = ] 3 Q 3
b 5 B G2 b
e G2/M phase o] Apoptotic [ G2/M phase
E ' E cells i
257 =
a8

Channols (FL2'K]

[ 500 ug/nl]] B
GO0/G1 phase

Channels (FLZ &)

[ 1500 pug/mil ]

GO0/GI phase

Apoptotic
cells

| Eane

8=

G2/M phase

Griannets (FL2 A}

[ 1000 pg/ml ]
GO/G1 phase
A

Crannats (FL2 A}

[ 750 ],l.gfnl]]
GO/G1 phase

]

| ¢ Zc:;;:; I;:.:;uﬂ]
GO/G1 phase

| ¢ 2-00 }L’JI!)' b |

G0/G1 phase

pra— Avcoions Acmnicas
i = bt 3

D G2 Ow a2
= 4y O oes =3y

G2/M phase G2/M phase

(B)

Percentage (%)

Crannsts (FL2 K

[ 3000 p.;Jrnl ]

Channets (FL2 A}

Channets (FL2 A}

L3500 pg/ml] [ 4000 pe/ml]

U20s

=APC

=G

ELEED 5 8

0 100 250 SC0 750 1000 1500 2000 2500 3000 3500 4000
CECF (pg/ml)
B 42 LE@-kdede 2 85 B o imre i) 2 3250
L R ke b B2 58 U-2 OS ‘e 3 & # 22 %= ‘wm?2 (sub-G1 phase)
A 0] PEASL S SRR 0 *p<0.05 3B G LA
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(B)

(A)

= *

£ 25
".;" 2.0 *
[ Control] [ H,0,] [ 500 pg/ml) E *

E 1.0
N Naglion i TE..-
[1X1)

\ H20; 0 200 1500 2500 4400

CECF (pg/ml)

[ 1500 pg/ml) [ 2500 pg/mi] [ 4000 pg/ml]

@] 4.3 Comet assay # iP| DNA % 3f 13
Comet assay # ip| L & %-kfe 3 44 U-2 OS ‘o % tk 5142 DNA % 4p i3 o
"EERR G e w5 b eiTA P B0 0 ) PRARJE S HER 0 *p <0.05
FIE S e N

(---

(B)

mean fluorescence intensity
(fold of control)

2
[ Control] [ 500 pg/ml] [ munp;,/ml]
1
\ \ ’ (1] S00 1001 15(H) 2500 40HHy
CECF (pg/ml)
[ 1500 pg/mi] [ 2500 pg/ml] [ 4000 pg/ml})

® 4.4 DAPI % ¢ Hip] DNA £ 4f e

DAPI % 4 & ip] L 5 %-kfe 4 4t U-2 OS s ¥ 25142 DNA < 3f 0l
A0 MEFRR DH b o e PR R DT PR 0] RS G R *p
<0.05 % sttt A& o
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(A)z 100 RS 1
= 3 60
S 80 g
= g 50 *
£ 60 ) .
= :
= z 30
= 40 2
S 5
= £ 20
E 20
g ‘; 10 A
= 0 s !
0 1 2 4 8 24 0 6 12 24 48
Time of incubation (hr) Time (h)
(&) -  *
* » *
180 * * : * * *
* * * >
_ 160 * *
= 140
:g 120
= 100
-
£  so
E oo
% 40
20
O

0.0 0.5 1.0 2.0 4.0 6.0 8.0
Time (h)

B 4.5 ROSA # 4T3 5 #2(Ca’ ) fo's M Mg
¥Rl L E E oK e $U-2 OSin % $R5142ROS A 4 4T 33 8 32(Ca”)ir

R AR T > (mitochondrial membrane potential, AYm) 4 7 &2 & P

4.1.5 %R L K -k de e 4 U-2 OS ‘m ¥ Caspase-3, Caspase-8, Caspase-9 & 4
225

LB P B e e L ¥ caspase-3,-8 fv -9 ¢ inhibitors A a2 o L #
2500 pg/ml enul % -k fe 4 R 0 JT w4 (caspase-3, caspase-8 0 fr
caapase-9 & * PhiPhiLux-G1D1, CaspalLux-L1D2 - CaspaLux- M1D2) > £
* N fm Rz iR P caspase-3, -8 v -9 eE B e dE o d B 4.6 0 12
% [B] 4.7 #¢ » caspase inhibitor(caspase-3 £ inhibitor &
Z-DEVD-FMK ,caspase-8 £ inhibitor » Z-IETD-FMK, caspase-9 7 inhibitor
% Z-LEHD-FMK pan-caspase inhibitor 3 Z-VAD-FMK)#% % 8 4> L X &
'K e 3d ¥ L BE 4e caspase-3, caspase-8 © fr caapase-9 eE [+ 5 4e ~ caspase
inhibitor {& > L %k W R AR 3 D e E MR B 4r o d P F 4 caspase-3,
caspase-8 > fr caapase-9 FE ¥ £ 27 AL K oK AT A R B B m e

HE= o
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8] 4.6 Caspase-3, Caspase-8, Caspase-9 75 4 9732 58

B
¥R L -k e ¥ U-2 OS ‘o % Caspase-3, Caspase-8, Caspase-9 % 1%

e RTDEEEBL > ¥ B2 47¥p<0.05 5 5 PR & -
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(A) 100 Caspase-3 Inhibitor (B) Caspase-8 Inhibitor

® 100 -
F 80 _
z g w0
E 60 E
& Z 60
= =
= 40 E
% = 40
Q
20
20
0
Vehicle + - - - = o ”
ZDEVD-FMK - + - + - + Vehicle + - - - = -
CECF -~ - + + + + Z-1IETD-FMK - + = + - +
24h 48 h CECF = =~ 4+ %+ '+ &
24h 48 h
(©) (D)
Caspase-9 Inhibitor 100 Pan -caspase Inhibitor
100 N _ .
- | T 80
2 80 <
s :
Z 60 Z 60
= >
T 4 = 40
& <
20 20
0
Vehicle + - - - - - l-| 1
Vehicle + = - - - -
Z-LEHD-FMK - + - + = + . N
CECF - - 5 + + + Z-VAD-FMK - - - £
24h Bh GEE = = & o B 4
24 h 48 h

B 4.7 4c » Caspase inhibitor
¥R L -k de 4 ¥ U-2 OS w2 Caspase-3, Caspase-8, Caspase-9 & 14
e 58(4r » caspase inhibitor) o KT 3HE AR L > T U 2t A 7 %p<0.05
2
F

PR E 0 PRI HEE

4.1.6 twpl L KW Ruds 1 U-20S tmfe hiFd @ 2 BEEE 2 4700 5= 4
B B-v R R

L Rk ek & 2500 pg/ml g2 U-2 OS> 556, 12, 244048
Zofg o e imre o g P EREZIRPIE A il R %’K%E#dv}f@lﬁl_?é
¥fcaspase-3, caspase-9, Bax, cytochrome ¢, GRP78, AIF, ATF-6a, Fas, TRAIL,
p21, p27, pl6 % protein level 3 up-regulated:72iT * o (f]4.8)
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(A) CECF (2500 pg/ml) (B) CECF (2500 pg/ml)
0 6 12 24 48(hr) 0 6 12 24 48(hr)
GRP78

Caspase 3

AIF

Caspase 9

Endo G :

Bax COX4

cytochrome ¢

Caspase 12

Bel-2 Calpain 1

Bcl-X

XIAP

Bid ATF-6a

B-actin

B-actin

©) (D)
CECF (2500 pg/ml) CECF (2500 pg/ml)

6 12 24 48(hr) 0 6 12 24 48(hr)
p-P53

P27 | v ce s sp 4l

i A

B-actin| gy euy e W wn B-actin | gy ey ey = -

0

Fas L

XBP-1

TRAIL

P16

PARP

i

B 4.8 :mPe % Hp iz ¥ s mie k= AR B0 SR
Lokt U-2 OS oo ot R 9 SERAR L L S
e k= AR B B0 VR AR R
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4.1.7 ¥l R B-Kfe 4 U-20S mre kil 5 ¥ £ 4 4 #&B) AIF~ Endo
G ~ cytochrome ¢ fv GADD153 F-v i =52

¥ p| €% AIF, Endo G, cytochrome ¢ fv GADDI53 § % L kX & k4
ﬁ%#UQOS@%ﬁé5MW¥&¥%¢ﬁﬁU%§2wO%mm&@UQ
OS m%2 » 5 48 | PRz (5 » fafkfmPe > L ¥ B 2 ¢ &P, % IR AIF, Endo
G, cytochrome ¢ fv GADDI153  F-v f3cdd 152,82 $4 R fe b i, b 7e
B W OH A5 (R 4.9 ~12)

Nuclear Merge

Bl 4.9 Hp] AIF 3o 82 )
LRk Ae 40 4 U2 OS fmme 2 A % £ 2 9 48] AIF 3o 8258 =75

Control

CECF
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Endo G Nuclear Merge
B 4.10 ##] Endo G 3-v f§";:§’§ ,«v.if]
LR ke 4 U-2 OS twie thrd S ¥ %4 ¢ 7] Endo G 30 fR i -

Control

CECF

2

GADDI153 Nuclear Merge
OntrU]. . .
CECF. . .

B 4.11 4 #] GADDI53 F-v §#cf =)
L ok g 4 U-2 08 % phrd L5 ¥ % % ¢ 46 iR] GADDIS3 3-v 8 2cif

(had ']‘%‘5]7



cytochrome ¢ Mitotracker Merge

- . . .

CECF

B 4.12 # B| cytochrome c #-v $#xig =3
L F ok e 4 4 U-2 OS %2 koL f 5 ¥ 6 4 ¢ & B cytochrome ¢ F-v 2

el 1)

42 LWk A B PR v grdr ] A

421 LERT-RE A SR R B (U2 OS)dm e 5 e

A KEH B B (U-2 OS)imPe * 7 o ik B el 3 36K e 3 &I (0, 50, 100,
250, 500 and 750 pg/ml) 244c48 | p, £ * N dm e Gikp A 5 F P (U2
OS)im#e /&> &% 5 I A B4.13 0 3 L 3 @ ke d ik & 500pg/mlr 5

Frd)dmre S ek 2 PR o
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120 -

s

Z. 80

Z 60 -

s

= 40 -

=

© 29
0 -

0 50 100 250 500 750
CECF (pg/ml)

B4.13 Lxo-Rfed AT P BU-2 0S)dmie E e 58
L %%’L#ﬂ#@ é“]’ 4 i\ﬁ‘.'g’ ]’5 F”(U-Z OS)‘H"J”E /p'b‘_m%%i@g? I’J"ﬁg‘}l“‘ ﬁ*,l
MLELEE A 47 *p<0.05 5 3 SR A o

422 L X @kt Frd] U-2 OS bz # 6 09 5k

~§ B 1 Wound Healing assay L% w?z 5 kR (0,250 4= 500
pg/ml )b K& -Rfedh 0 524 % 48 0] PFARJIL S KA SR OB R e e A5 B
A2 R RHEREFIL I TWLER IR T A€ %-I(.sm’?e?
= oR AR EHOLF R E-FHRESF R KR 250 pg/ml 2 500 pg/ml
rL R R g e U208 e fS ek » F plan kSR A E
= 1t 1p ¢ ([ 4.14) -
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[ 250 pg/ml) [ 500 pg/ml]

[ Control]

0Oh

24h

48 h

Bl4.14 Fr4|U-2 OSim?z 4 # 77 % (Wound Healing assay)
L oo Koke dd 4 lU-2 OSfm P2 #% # e % (Wound Healing assay)

4230 F @-kedd Fr4|U-2 OS £ 25 F p B w2 % 65 22 & # % ~ (migration
and invasion) =g B

SHRBLEDRERFAEE R BB SRS B 2B
o ApR-wmre 53 FER (0,250 4o 500 pg/ml )L E GRS 0 5242
48 ] P2 {s o B »~ Millicell chambers(4r% &_fm?e # #> 7§ % * uncoated
filter ; #& 4% = » eF %% * matrigel-coated filters). § & % % T I A HBl4.15 ~
416 - B4.158 1 LXK D-Rfed PR PG A S5 B BRI e A5 B i 4 o )
4.16 A1 Lix@-Kfedd P EPr4) A S R B @S E s i 4 oo @ gt
B IR EEER S B E ST APRE o
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[ 250 pg/mi]

[ 500 pg/mi]

120 m— (ontrol

(B) S = %:0 pg/ml

= E 100 500 pg/ml

sl

= S

= ZE 80 -

= 8

e

FZ 60

SE

=

< T 40

-

= & B

£ 20 1

=

(1]

24h 48 h

Bl4.15 #r4]U-2 OSimPe # & g 2 & %
ke 4 3IU2 OS A BEH B kw56 chd B2 % o i B
filtersrim#e * crystal violet% ¢ ~ PR4p3-#c o * Student’s t testA 47 » F % &
BB E LR R A (Fp<0.05) -
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[ 500 pg/ml)

[ 250 pg/ml]

A)

24 hr [

48 hr (A9

120 | m (ontrol
= 250 pg/ml
(B) E 100 - S0 pg/ml
=
g e
z S 80
= 2
5
¥ e
=< 60 4
2z
=%
=z < 40 A
=2 = I
= £
s & 204
s £
e = 0

24 h 48 h

Bl4.16 #r$|U20SwmeEH ErmF R 2%

LR 4 U2 OS A 25 F b B e liAS B M chE B o i
i filtersnim?z * crystal violet ¢ ~ PRAp - #c o * Student’s t test~ 7 » F 2%

R et L B 5 MR & (Fp<0.05) -

424 L X @-kfedh drd] U-2 0S 4 85 F g B w e MMP-2~ MMP-9 775
e1'f % — gelatin zymography.

* gelatin zymography *i& {7 L & W-kiedd prd] U-2 OS A 55 ¥ ¢ B
% MMP-2 ~ MMP-9 enjE i cnf sk » Fli pm e BH B2 E AT 2 B3
v f# (Matrix metalloproteinases) k 4 fi# ‘m#z fF 5 (ECM) » w2 fF F 4 2
6 e A g I3 o J1* MMP-2 - MMP-9 ¢ 4 f# gelatin rg 2 >
MMP-2 ~ MMP-9 & |4 § % #74" i £ gelatin ﬂ}“ ¢ # % > ik SDS-PAGE I #
b fEend & FeBL o RZ|ETMMPs cE s o FHRESFR i
ERLEG-KERFES TP fa T MMP-9 &2 MMP-2 7% (4 354 37 4|
(B 4.17) - ¥ & MMP-2 ~ MMP-9 & U-20S * g ¥ p Bgpmie® > gl x
%ok e 4 down-regulated o
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CECF (24 hr)
Veh. 50 100 250 500 750 (pg/ml)

MMP-9 >
MMP-2 -+

Bl4.17 Fr41U-2 OS MMP-2 ~ MMP-9:E (4 e B & 5
L oRoke 3 FrU-2 OS A 28 F B B0 Jo P2 MMP-2 ~ MMP-9 7% 14 en

F B2 % o (* densitometric analysis)

4250 K E-kde o B 80U-2 OS 4 25 % p By Jmfe 5 5 22 5 12~ (migration
and invasion)4p b F—v F % % 5%

$ 9 % E_* Immuno-stainingf=Western blotting & = & Bk k7 3 & kw
A B A B iR By > S % B AEA18419 ¢ A K H B B
ek L R oK ke b B 24| BF (S > % Immuno-staining ¥ “NF-kB p65, Rho
A 4 ROCK-1% 3o fotm® ¢ %k di % @k fe db #o (F14.18) « &
Western blottingd * & 2L/ 1 5 4k =9 4rFAK, PKC, SOS1, MKK7,
MEKK3, GRB2 (&]4.19A), NF-xB p65, COX-2, HIF-1a, PI3K, GRB2, Rho A,
ROCK-1, IRE-1a ([]4.19B), p-JINK1/2, p-ERK1/2, p-p38, Ras, p-PERK (]
4.190) MMP-2, MMP-9 and VEGF (B4.19D)% » & 1, % -k 4o 44 EJE cm

P AR PR 0 o
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Nuclear Merge

[ Control ]
(A)
[ ) ug/ml] . .
[ ) ug/ml] . .
Nuclear
[ Control ]
(B)

[ 250 pg/mi]

[ 500 pg/mi]

Bl4.18 U-20Sim% # & 2 @& 45 % ~ 4p B 3o
L R e B U2 OS A 85 | Bl i % 5 5 22 45 12 ~ (migration
and invasion)4p B 3¢ NF-kB p65, Rho A fv ROCK-1 4% e g % o
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(®)) ROCK1 Nuclear

[ Control ]

[ 250 pg/ml])

[ 500 pg/ml)

10 um

B14.18 ()
43 R aF AT R B jRrG A

43.1 X a3 pa(Gallicacid)¥ * &g F p B (U-2 OS)km#z iEH 1 &2 ‘mbe e p 2§
Es

AEEE B e Y AR R IR 6 F (5, 10,20 fv 40 g M)AEJE24 fr

| PE T B dmPe > * Plexclusion ezt smfe &g B e o Blmre
trypan blue% ¢ > £ * Countess Automated Cell Counter (Invitrogen) % 3+ & ‘m
e g P (B420A Bor 40 UM L8 FRAIE A E B Blmre B e S
F TR (STEEPR 0t R 52440480 B £ 5 86% Fr78%. p<0.05) - Fl4.20BAE
THAOUM L8 F IR A E R B pE o W R0~ PR RJE R
wmE P 3 T (p<0.05) -
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(A) CECF (500 pg/ml) (B) CECF (500 pg/ml)

0 6 12 24 48 (hr) 0 6 12 24 48 (hr)

FAK |G e 5 | NRBpES 4
PKC | q s S Sy cox-z| 1211

T e e

B-aCtin | s——————— B-actin | s —r—

©) (D)
CECF (500 pg/ml) CECF (500 pg/ml)
0 6 12 24 48 (hr) 0 6 12 24 48 (hr)

p-JNK1/2 -m : MMP-2

“
1
1
|

p-ERK1/2

-P38 4 -

P r B VEGF
Ras | oo GEDEID @SB sus B-actin

B-actin | smr—r———

Bl4.19 Western blotting#& /P # #> 22 & 45 &= » 4p B F-v

* Western blotting™ /% & B] L K % ke B2 BU-2 OSA 5% ¢ B
"2 #% §+ 27 4% 2 » (migration and invasion)ip M Fv £ T %L % o ik
Blend-v 40T :FAK, PKC, SOS1, MKK7, MEKK3, GRB2 (A), NF-kB p65,
COX-2, HIF-1a, PI3K, Rho A, ROCK-1 (B), p-JNK1/2, p-ERK1/2, p-p38, Ras,
p-PERK (C), MMP-2, MMP-9 4= VEGF (D) -

37



20
W i b T 5 g B R M O 20 T 0 M

150 1

100 4 * #

Cell viability (%o of contral)

24 a8

Time of incubation (h)

1200 9 = oM
10.0
5.0
.0
4.0
2.0
0.0 T 1

Cell number {xl{lsl w

Time of incubation (h)

B]4.20. L a+fry.;j‘U2OS Yﬂ”?/p]@ B F?ﬁi:fl ;?2.;5
A &+ pa(Gallic acid)¥ 4 # F f B (U-2 OS)mre i &

o (A) fwizg EHan™ % (B)wre #icp 0T F oo

KOLER -2

432 # i@l & + pa(Gallic acid) ¥ X # ¥ p B (U-2 OS) % # &
(Migration) % ‘w % & #% i& » (Invasion) 7% 58

*§ % 11 Boyden chamber assay B2 ‘m 2 £ & chfi- 25> il 8 F pa o 5§
24 2 A8 | PEAEAH A KR F B(U-208) e FE a4 2 B
B R F I 0 Ak 20 UM 2 40 M FEi2 & 5 iR frd] U-2 OS i
HEE E a4 (Bl 4.21) o Bl 421 A 5 migration assay F %% % F R
Bk R 20 UM 2 40 uM PRI 8 F e e 45 B e e o rTvFE]4.21Bﬁ5:
HE S FER 20uM 2 4OuMmma—+ﬁ—’rﬁwTEl_’ﬁ#vP# bl % 40 -
84% 4 60 - 92% - B 4.21C % invasion assay § S % % # > HRE L
T eGP A 8EF g B(U-208S) e € d upper chamber § ¥

lower chamber » £ 7 X & &+ &1 2pF > ' 4 invasion § ARdrd] o H Frd|F
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BER 20 UM 2 40 uM e & F FEAJERE o B g S e w E 60 - 90% Fr
66 - 94% -

Time of incubation (h
A A -
24 48
> 140
0 M g £ 120
T E 100
- =]
R
23 60 -
20 pM EF
s g 40 -
22 20
0 -
40 M Gallic acid (pM) 0 20 40 0 20 40
24h 48h
C Time of incubation (h) D
24 48
140 -
0 M 2.8 128 -
3 2 100
T 804
20 pM ; ‘:E o
3 E
(= E 20 4

b Gallic acid (M) 0 20 40 0 20 40
40 pM B

24h 48h

B4.21 28 F EHU-20Sme 6 2 @EH = r s 58
P 8 & pa(Gallic acid)¥ * 2 ¥ p B (U-2 OS) w¥z 45 % (Migration)
2 'm¥e $ 4% = ~ (Invasion)=§: 5 - A~B % migration assay°C~D % invasion

assay °

4.3.3 A F & ¥ pr(Matrix metalloproteinases, MMPs) /& |+/B] - Gelatin
gel zymographic assay

Bmie A PET & AW £ 39 f5 (Matrix metalloproteinases) %k 4 f%
fnve B (ECM) » 4]* MMP-2 ~ MMP-9 ¢ 4 jZgelatincrgF {2 » 32 {7 gelatin
zymography: &5 > /& 145 74 fi# ﬁﬂgelatin,T% ¢ # % > 2SDS-PAGE } 4% 4 %
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8 ¢ FH K F|ETMMPserE 3535 o B B S R F IR e )k B 1020
30% 40 uM el & &+ fh 4 %24’{?48' [ EEiE > ¥ P
A e (B]4.22) o

0 10 20 30 40 (uM)

MMIP-9
MNMP-2

24 h

.00 097 095 088  0.68
.00 092 085 082 081

MMP-2
1.00 0.79 050 0.37 0.11
1.00 095 090 081 0.69
B]4.22 MMPsiE (2R 2
A F &/ 39 pF(Matrix metalloproteinases, MMPs) & 2B 2 o F %%
S M o wE kR 10~2030% 40 uM el &  fiif H244048 /) pFLS > F
2 &F—'ﬁ FIMMP-9 MMP-2 er& (354t #r 4] - MMP-9¥2 MMP-2 5% 44 d NIH
Image] #ME - Fok L iz st Rl TioE LB g o

485 h

4.3.4 iRl & + gt U-2 OS ﬁm’?%ﬁﬁﬁﬂ o BLEE A 47 e A5 AP B B
EENCY el i3

L83 ER20% 40 uM g2 A 2 F B B (U-2 0S) fmre > 5240 PF
g B > N S EREFRBIE T AT R B Sl 83 B
Wi — @AM I S PFrd] o 40 GRB2, PI3K, AKT, PKC, NF-jB
p65 (B8l4.23 A), p38,ERK1/2, INK, MMP-2, MMP-9 (]4.23 B), p-p38,
p-ERK1/2 and p-JNK (B]4.23 C) - ERK signaling ¥ up-regulate MMPs=4
W5 @l @+ v #4]ERK1/2 (Bl4.23 B), p-ERK1/2 (B§]4.23C) =
AKT/PKB (Bl4.23A), ¥ il a3+ v $r4] A 55 ¥ ¢ B (U-2 0S) ‘wm¥z e
ERK §= PI3K/AKT signaling pathways -

p38, INK, ERK1/2 = PI3BK/AKT £ ¥-v Faipci- 3 M > d §l4.23C &
Foil aF v e A s p B(U-2 0S) % cp-p38, p-ERK1/2 e
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p-INK - d B4.23D #4i2 & + v $rd] L 235 % g B(U-2 0S) ‘wr% MMP-2
fo MMP-9:PmRNA# 3R » ¥ kR S ¥ 4ph o @ gt x d [§]4.22 gelatin
zymographic 4= Western blotting analyses #Zz% o $FF #rif A i v 2L 8 F
e Frdl A 5 F p B(U-2 0S) mfe MMP-2 o MMP-9:33-% F frmRNA

ilevel & I o

43.5. 2 & 3 e (Gallic acid) ¥ &8 4 % ¥ p % (U-2 OS) ‘w*# AKT/PKB ~ IKK
% PKCipcfia /5 1™ "5 2. £ 3

U-20Sim®2 5%k RiZ&F (05~ 10~ 20 ~ 40080 uM)&326°]:
FFis o Jo B fmPe > rukinase assay B @ & i ¥ AKT/PKB ~ IKK 2 PKCigc
e ind LS IR AB4A24 528 F @ AkR 510,20,40 and 8O0 u M
P € 37| AKT/PKBE 14(B14.24A). § 2 8 + ph 2k & 520,40 and 80 u M
P € Frd | IKKGE 12 (B14.24B), 4 i 8 3 ft ek & 5 5,10, 20, 40 and 80 1 M P&
¢ #r#|PKCiE 12(814.24C). -
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Gallic acid Gallic acid
0 20 40 (uM) 0 20 40 (uM)
p38 o ee—

1.00 .34 0.49

ERKI1/2
1.00 0.93 0.95
1.00 0.59 0.66
JNK
MMP-2
1.00 0.87 0.39
NF-=B p65 MMP-9
o~tubulin a-tubulin
C Gallic acid D
0 20 40 (M) 15D -
———— _ ' . oM O 20 BN 40 M
p-p38 £ 1.25
= 1.00
p-ERK1/2 E
g 0.75 -
1.00 0.97 0.51 o
1.00 0.74 0.33 g 0.50 1
p-JNK z 0
0.00 -
. MMP-2 MMP-7 MMP-9
o-tubulin

®14.23. 2 &+ B HU-2 OSH A 49 M 30 &1 fr & F1 4 Ak

A U2 0SS m e A5 AR B 3o S e A T kiR o AR
SDS - PAGE {r Western blotting# i#](A) GRB2, PI3K, AKT, PKC, NF-jB
p65, (B) p38, ERK1/2, INK, MMP-2, MMP-9, (C) p-p38, p-ERK1/2 §r
p-JNK - (D) Bl® # i pMMP-2,-7,-9 ik Fllevel £ > #i=z = K& T
g+ REL > p<005 ZHFF AR -

42



120 -
100 - *
80 -
60 -
40 -

20 4

AKT activity (% of control) >

0 5 10 20 40 80
Gallic acid (uM)

o

120 -
100 - b * *
80 -
60 -
40 -

20 4

IKK activity (% of control)

] 5 10 20 40 80
Gallic acid (uM)

120 -
100 -
80 -
60 -
40

20 A

PKC activity (% of control) O

0 5 10 20 40 80
Gallic acid (pM)

Bl4.24 U-2 OSiw?2 $x AKT ~ IKK% PKCjcp# BT % 2. £ R

R § + fa(Gallic acid)®> 2BU-2 OSm?s tk AKT ~ IKK 2 PKCcfiz & 12T
2R AR ERZAGFIEO 51020 ~ 40480 uM) 2 4 HEF B R
(U-20S) ‘m# {4 » 4 Bl AKT/PKB (A),IKK (B)fr PKC (C)Hig M ia= % & 5
RHETE £+ FEL > p<0.05 %5355 A& o
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FE M oArit o AR 41 8§ 3 pe(Gallic acid) ¥ At #r4] U-2 OS e
k& fm ve g 4% e i (18] 4.25) o

T
=3

g N

Anti-metastasis
Anti-migration

B 4.25 ;2 8 3 pa(Gallic acid) ¥ st #r4] U-2 OS ‘w2 $k w2 45 cid &
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g LR LK ENU20S e > AP e T HER 1) LEBREN
P 5142U-2 08 ‘w2 cha B IT% > ¥ RgF R RARF 20 * A%55 - (R14.1);2) L
X0k E i3 2U208 Mm% (iDNA damage & e Fi k40 P S EER
AXF 02T AX5E o (Bl4.3 ~44);3) LETREFMFE U208 wme GG
arrest, sug-G1 phase (‘m?z /= ) (B]4.2) ¢ L % Z_d DAPI staining & 30
(R4.4);4) d inmre K™ 0L K-k E 4 152 ROSHr Ca’" ha 2 H
v RS R ARMOET 2L (APm)T F (Bl4.5);5) LETRER
caspase-3, -8 and -9 7 M3 4e ([B]4.644.7); 6) & Western blotting # ¥ 3.1
X WK 5 4 i &~ protein levels =3 4r 4ocaspase-3, caspase-9, Bax,
cytochrome ¢, GRP78, AIF, ATF-6a, Fas, TRAIL, p21, p27, pl6m izt v &
S 4oy R e ) Go/Gy oarrest 82 dmfe k- ([B14.8) °

Yo% - 7}@*9*47»% F Ry 2 PR RG TA R LR
JEenE L [114]. iz &= & 3 0F Ao p i 5 ( extrinsic and intrinsic
pathways) [115-117], ¢} {25 & 35 specific ligand -~ surface receptors
(CD95/Fas), tumor necrosis factor (TNF) frdeath receptors,m p iz f5 & %
d DNA damage, cellular distress, hypoxia 4= cytotoxic agents & e7i® #* [116,
118, 119]. iT# &k~ 3 H @ B jT % 3R> hrendoplasmic reticulum (ER) stress
pathway » b g5 & q.d g v?*"'ff’]?’\ B4 I (T (interaction between the
mitochondria and ER) [120-124]. £ ## 7 ¢ » 24 * flow cytometry assay
I K WK E 4 % U-2 0S cellstOSfr Ca™" g 4 M4 > o s
oMt et A (AYm) T "5 (Bl4.5) iF 7 F % ot 0 ROS g imie 1
A AR FE R P d ¢ [125,126]. 4ok - FEE S G R e e R R e
T A (AYm)™ "5, Py é%#ﬂ)j‘unb % d mitochondria-dependent pathway i%_i¢
Fsngg 4 = $#3cAlF, Endo G > £ 5 d caspase-independent pathway [127-130]
B AR S o ot - 1 Ly %%7]4 F g U2 0SHK e k= &
d R JT ¢ 5caspase-dependent fr caspase-independent pathways o £ iﬁ ’
d 2T 7 B o LK W-R 54 47 3 40 pro-apoptotic protein BAX (114.8),
# " anti-apoptotic protein XIAP ([§]4.8). @ Bax/Bcl-2emt 5 235k A0 §8 -
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T = £ (APm)7 B > Bax/Bel-2ent Fane s L kplmiz 4w k= &

& o [131-135]. 3% 5 7= 1 ot > 230k a8+ a9Bax, Bel-XL, Mcl-1, Bel-2,
o Bid ¥ ok s el %1 0 @ caspases activation® ig = fw¥e ¥ -
[136]. 2% i &= § BEm L 80k 54 1848 U-2 OS cellsshROS e Ca®* ¢h
Ao RS @RS ST = L (APm)T @ g U-2 OSin %

= o FURp & § AR o ROS generationig = A AREEAR B~ Fplwre =
#rr1 ROSehi®* ¥ 4R 5 — fdapoptotic signaling molecule [137, 138].

FIFIHEFLRDRER NI A3 RITY 5 g2 i P R
Lohp AR A LR TR E R Bl (T [23,139,140]. A LR EORE
35 wre f ol 5 et i o T 7 -;% BHoodpi Ny g0 LXK
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B s Ui Frd R B S ek F £ P a[147] o

¥k BE ¢ matrix € Atdegraded ¥ ¥ ¢ AR AT matrix B~ % 0 L ig
%i{%%ﬂ ¥ 4% erdegradation - synthesists 33 T fir @ 45[148] o i~ 3
& — & proteolytic enzymes+4rmatrix metalloproteinases (MMPs)[149]. Krupitza
et ¥ JR.gallic acid ¥+ lymphendothelial cells (LECs) gap formationiZ 5
* > ¥ $fcell migration » X F B A[150]. A F % ® - AP * Boyden
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potential » " $5 3 GA¥ > g hw e chpidk £ {88 o 2 5 FILGA hinvitro 7 ¥
Fr#]U-2 OSim?s chmigration frinvasion ability(B4.21).d 2% 7 e % % %
#ae GAT 5d Fra] A g5 F p B R o e chmigrationfrinvasion® 3 FUg i
* o

MMPs & ch # 374 ~ @8 fofEFECMA 2 1 4 £ 7|5 %2 5
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(72-kDa gelatinase A) f= MMP-9 (92-kDa gelatinase B)~ fo g s %z e
invasive metastatic potential 7 B o iT k» 2 JLMMP-2 v MMP-975 & 4 #f ¥

s g P [154, 155]. %] 5 GA¥r#] A 55 % ¢ %% o2 chmigration fv
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MMP-9erg-v B % 12 (B4.22) » @ MMP-2 {- MMP-9¥textracellular matrix
7 degradationsise # > » R F|JF o P2 chmigration {r invasion [153]. ¥ ¢
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E £&Prd] MMP-2 4= MMP-9 < protein levels (B]4.23). 5 (s i1 & + fa~ #r
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signaling pathway#» ;i key moleculess=ne & & & o ~F % ¢ gallicacid ~ @
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PKC & {4 ([B14.24) > F]+ £ #]NF- £ B1 23 £ PI3K/AKT and MAPK (ERK1/2,
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Abstract

Crude extract of Corni Fructus (CECF) have been used as Traditional
Chinese medicine for treatment of variable dieases since long times ago. This
study was to investigate the cytotoxic effects and associated mechanisms of
CECF on U-2 OS human osteosarcoma cells. Our results demonstrated that
CECF induced apoptosis in U-2 OS cells via ROS-modulated
caspase-dependent and -independent pathways.

Cancer metastasis is a multifactorial disease which complicates the
treatments .In the present study, we investigated the inhibition of migration and
invasion of CECF and it’s constituent - gallic acid (GA) on U-2 OS human
osteosarcoma cells. We found that CECF significant inhibiting the migration
and invasion of U-2 OS human osteosarcoma cells by regulating FAK, PKC,
SOS1, MKK7, MEKK3, GRB2, NF-kB p65, COX-2, HIF-1a, PI3K, GRB2,
Rho A, ROCK-1, IRE-la, p-JNK1/2, p-ERK1/2, p-p38, Ras, p-PERK and
VEGF expression and inhibition of MMP-2 and -9 activities and protein
expression. We investigated the mechanisms for the inhibition of migration and
invasion of GA on human steosarcoma U-2 OS cells. Proteins level were
examined via Western blotting,and the activities of AKT, IKK and PKC were
examined by in vitro kinase assay. We also examined the mRNA levels of
MMP-2 and MMP-9 by real-time PCR. These results suggest that potential

signaling pathways of GA-inhibited migration and invasion in U-2 OS cells may
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be due to down-regulation of PKC, inhibition of mitogen-activated protein
kinase (MAPK) and PI3K/AKT, resulting in inhibition of MMP-2 and MMP-9
expressions.

In conclusion, Crude extract of Corni Fructus (CECF) and Its constituent -
gallic acid (GA) preserve the cytotoxic and anti-metastatic effects on U-2 OS
human osteosarcoma cells. So we believe that the CFCE perhaps contains the
capability of anti-cancer effects,and could be considered as a new strategy for

anti-cancer treatment on U-2 OS human osteosarcoma cells.
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