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L S R R Y
§ - WL #Fid MSE $ SAS end ¥ (8% ~ f]* zymography %48 ¢ ¢
32 gelatin 7 casein » .2 SAS # MSE &J2~F » MMP-9 » MMP-2 2 u-PA
g2 /'!-"E 1 'H} Rﬁv‘f

FofL: - HBERBEMSEHSAS e ~ iR BRRN S HRF - ()
7 dp ki MSE &J2 24 -} B¢ T SAS enim®z A £ 0 (b.) R FE B & MSE
R 24 o) P 1S e BenfiiR o (C)X B & MSE &2 0 /] fFg 24 [ P&
SAS thif o &4t 4 > (d)#R 1241 Boyden Chamber ¥ SAS e {7 g2 L%’%
it 3 gt 0 (e)f 41 Western blot & 47 MSE #: 38 SAS &8 ~ ## &t

B Riz A B 39 endp M iR 12 (B4 Rho family ~ MAPKSs pathway -
PI3K/Akt pathway ~ FAK/Src pathway ~ CD44 ~ Nanog ~ E-cadherin ~ N-
cadherin ~ a-catenin ~ B-catenin ~ ICAM-1 ~ VCAM-1...%) (f) £4|* %
— e MEP MSE 4 SAS 2R A RIS ERBRE o

¥ = 34 17 4k B (nude mice) 4 £ T i & (subcutaneous injection) 4 ¥ T
e nre SAS 2 N T R(EAR)N NEEFRFRBEBLL A 0 KRE
MSE #rfgp# it ehE & & > £ | w 3|7 ¥ + ehi £ 4 K| B(SCID mlce)
SR AT B N o A S5 T R dm e SAS 100x107 dniw #c(dm e B 3

48 2 luciferase & %)) » 1 g &= ;£ %3 MSE (20 mg/mL) » ¥ {1* IVIS
ERR G BB L RPN B ) o
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1.

O A

4 8 17 ek ~ 123 QEAFHD @D
l 3t AR R

@FFE1002 %, » b1 e A BRI l
FE P 0 Ao A400mL 50% 7 4 ®) ik 47 B 4

! !

QLR 50% 4418 i 3 B 12/ BF (D475 st 12

! !

@i Rk ® 45 Hr A N-20°C A H 15 17
l (B BATON )
2 B 05 2150% DMSO B 38

#1832 % (subculture)

SAS 3 % &g § 10%%52 i #(FBS): DMEMIF12 #7838 % i ¢ » & im
E AL EEE o #%-10cmdish ¥ 32 & i e S & R # ",ﬁ? » 12.10mL
PBSwash — = » 4 » ImL 91 & trypsin > d=fcde &k @ H393 B 3 bimre
o BERHRPFRN8 A FERRILABERY £BRE B
Rimie B FME 0 R DT (8 4~ 7mL£‘“%\;.’§.£ﬁ~‘i trypsin  J& » Jcig
15mL gros § #-imbe % 2 4rHg > BB g 4 v e R 7 e Rl
fo pF g B AR (T 4L (2009 0 5 A 4B) o B = A (S H-F G trypsin Rt R
# f v e o~ 8ML ATHF S R R 0 Klwie = 24 0 BB R G Wi an
BARI-FMOBREY (77 ATHERZTR)B A > ¥ 36~48 fJ‘El??w.,sm’?é' ¢ £
N o
MTT assay

FI* e ¢ - MTT reagent (54 %8 @ 5 dehydrogenase 1€ #* @
Bk EEH 4 B chd e s 4 SAS 1 3x10% e B/ B well A 1 24-well
o Fmre AR (S 0 B AR P “ﬁ% » £ #-MSE £ 7 3 10% FBS et 3 &
e BB ER 02550~ 100 pg/mL AR 24 | B {5 > #-5 F Eir e
BRRY "0 4o~ 15 10% FBS 33 % AR 10 8 7 MTT reagent » 55 Jis 2
| PEis#-2 5 MTT reagent s % % # % o3& i owell @ 4~ ImL B 5 p%
(isopropanol)#-E % ¢ & 8a o 3tk £ 595 nm TR gk @ 0 T avim
LR e ST
zymography

#-SAS 1 3x10% fwie i/ F B well A T 24-well ¢ - (Fimre phiz 15 o ¥
BARRH ‘% > & # MSE £ 7 7 FBS (serum-free) sriTi 33 % i iR 4o » 1B %
R 02550 ~ 100 pg/mL AGT 24 | B (3£ F 40 » drd|&] > B34 w2
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A M BB JER L 5 uM 2 10 uM e F {8 L iR T A ) (S o i R
RO BEBAHIBYRfe WHA P 8%SDS-PAGE & A » - P AHT
R P be o~ 0.1%:gelatin s ¥ - 3 B T &P 4o~ 0.2%: Casein £ 20
ug/mL &0 plasminogen > #-7 3 F A B s 75 RAE IR OT AR P
ME R L RIR ol otk R 2 R P > L 4 w2 100V( L K ) &
140V(™ B ") end BT 30 A 3L o A 3= {5 > % 7 12 washing buffer
(2.5% triton X-100 in ddH20) %% ;& ™ iT* 30 4 48 2 =& » 4v > reaction buffer
(40 mM Tris-HCI pH 8.0 » 10 mM CaCl, » 0.01% NaN3) & 37°C{z:§ 44 ¢ 1 *
H2A P B fsRF g PiREF A G20 A1 TTREFEIL(RS
Zod PERF RSN E) .
h¥Ewre 3

£5r 4 10cmdish & - B % 45¢ 1175 FBS g %% 48~
65x10% fmPe B » Flmie phAF s o A w4 2 ¥ ER 5 02550 ~ 100
ng/mL & MSE g2 24 | P55 » B BIAcE™ A %12 4x10 22 10x10 12 5 4p
e A iy o
3 3l % B R

£P7 4 10cmdish » 2% - 449 035 FBS a2 %% 48
65x10% fmz e » Fimre pEAF 1S 0 A W4 2 B ER S 0 100 pug/mL ¢h
MSE fJ2 24 - & » & ¥ ¢h £ P~— 4z 24-well » >+ & — well p 4 » 300 pl B«
kR % 10 pg/mL htype I collagen %2 type IV collagen 24 /| F¥{s » # “,% i
NG AR R o Mt BEAJE 24 o) PR S ek e v trypsin 3T T T SR o e 3t e o
& — well @ 48~ 600 pl ~ 5x10% chim e e » 33N fE O~ dwie (5 eh% 0 ) P s
1P ~3 P ~6 P12 [Pz 24 ) P AR e ™ 2 4x10 0 F4p 3k
nre AR pER RLRLER o
. wound healing assay

#-wound healing kit & =_& 6-well ¥ > & ]3> Kit % — $& 0 j3 ~ SAS
1.5x10% fmve fic » FH pLF £ %18 > dKit 3 » F Fadz o 30 E - well p 4 ~
2mLPBSwash2~3 =t # » £ & W4 » 7 5 1%FBS m%frﬁlﬂ% i 2mL &
e r BB ER S 02550~ 100 pg/mL e MSE > 4.0 | FFeE 24 0 pFrL i3
FAx10 AR AT BRI R -
Boyden Chamber

& 44 10cmdish ® 12 5 4 FBS &2 % ;2 46 ~ SAS 65x10% m¥e #i »
Hphdg 15 4 Wc * B HER S 02550~ 100 ug/mL 1 MSE A2 24 -]
pF o B3 3 % Boyden Chamber kit - #.7 ‘ Kit = lower chamber ¢ » = -
well 2 » 33uL 7§ 10% FBS 375 %% » & % + — & cellulose nitrate
filter» £ > 2 @ - 2973 » 10 uL o matrigel - ##E 4 R 7 chimre b L F 22
AR o & matrigel b §218 > RS E S IR 24 ) PEIS Rl e W)Y
trypsin 4= I (546 e 3-8 > > upper chamber ¢ & - well /£ » 504 7 7
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1.5x10% sm ¥z frcehrserum-free 33 & i o 5538 24 ) PEis o JI* T B H w4
15~20 ~ 48 » FH R 414 » Giemsa 2 #|(20 B fFf)E 744 - %4 =
s 1% ddH20 #- cellulose nitrate filter + % & e e > A Bg st ™ 12
10x10 eniz F e 7 dp ¥ o
9. Western blot

& 12 45 10 cmdish ¥ 12 3§ FBS 2 & ;% f& » SAS 6x10% 'm#e #c » &
Hpbiris B 4 5 % 7 FBS (serum-free)siss %% 12 ] pFis - £ B35 5 5
FBS sz &% > P P4r » B ¥ kR A % 5 0~25-~50 -~ 100 pg/mL mMSE/%@
24 pE(E - kR & 34F) 0 I R F A A fa B cell lysate » 3 e B~
T okenFee BT 0 HF R E - well P~ F9 £ 10mg ~ BEEA
20 A ernsample i& 7 SDS-PAGE §3 % » & &3 8 9 o apis » 217
transfer » #-3-o d # @ & 3 NC paper » > §1* Panceau S # NC paper
i Rd o kP ARE cha S & 4] 4 NCpaper i@ (784 % - #9218 4
»~ blocking buffer » & 1 -] BF » 3% 4c » — 30 4°C 4 5 ¥ 3% overnight »
FAerZFF B 45 24~ ) PF o Bois 3t E — 5§ NCpaper # 4r » 200 plL
ECL:&{7dp P o

I~REREF

A. MSE ¥} X $ v %K m% SAS 75 iE & s 5

717 e ik B 1 MSE (0 ~ 25 ~ 50 ~ 100 pg/mL) A2 SAS 24 | s - #- 4
# uﬁ; s J1* MTT assay i Bl ?e % 5 o H &% 22 4g? 50% DMSO =gy 2 4p
oo I SAS e 7 kR e MSE 22 T & S & g BiE* (Fig. 1) o

B. MSE F#r#] A g %% w® SAS & MMP-9 2 MMP-2 3-v mi”‘%«iﬁbi =

JeBe i MSE AU (3 %GB R & A 5 0~ 25~ 50 ~ 100 pg/mL)24 -] p& i s
%% > A% zymography(# "% 48 ¢ # 12 gelatin)# 47 SAS 5 MMP-9 ~ MMP-2 ~
g o BB S X F IS MSE &2 is 0 SAS e MMP-9 ~ MMP-2 & s & 7 a2
50% DMSO sl dpt v 3 & ¥ T "5 (Fig. 2) »

C. MSE Fr#] A #8 v ¥ m¥% SAS £ & U-PA 39 B % Bei B
JoB~ i MSE AGZ (B kB % A 5 0~ 25 ~ 50 ~ 100 pg/mL)24 |- B 1 e
%% > 1% zymography( 7"} 48 7 & 32 casein)4 7 SAS e u-PA & i § - LR
% 7 B MSE &2 ts » SAS e U-PA & i3 & 87 52 50% DMSO shdr 4] % fp vt
3 ¥ T % (Fig.3) -

D. MSE $f 4 #g v ¥2% % SAS 4| i ch: 3R
1B ER &R L 02550 100 pg/mL ¢ MSE AJ2 SAS 24 /| pE 14 >
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GEACET 11 Ax10 2 10x10 Ak 4 i 4p #im e A o LA % 4 T SAS &
fed2 50% DMSO snfpdlie® € 3 R~ - |- B f o W"’?“}}Prﬂa‘ﬁm#kﬂlq
FIEEHFIA; ;A SRR 100 pg/mbL cnie®] P > dmre Pl A ARk 0 ¥ R A
o b RS @;}*(Flg 4)

E. MSE $f 4 #8 v 2% % SAS pb4 5 tn% REB ) £ el B
B ER 202 100 ug/mL 1 MSE &2 SAS 24 o) pF > 1 4 24-well &

8 coating type I collagen £ type IV collagen {5 » #-‘m%s f& » 24-well ¢ > % &4k
BT 4x10 gt BEAS 0L ) B3 612 % 24 )
P i w2 A ik o BB %8 T SAS BREH 18X 130 pFREY > &2 100
ug/mL MSE e %) ¥ 4p i ed® 50% DMSO s+ e fi & JFJ’“} C BEIR BRE S
H16~12 | BFe frdlie B e chme AR T R L A LB > A 'J\Eﬁfﬁﬂfﬁﬂi’ﬁ

PR T ASE 100 pug/mL MSE e w) fm #e 4p &2 50% DMSO sz 4] b
RIREA LT mE - BaEk A (Fig.5) & f % e % DFigdip s o

F. MSE %A #£ v "% % SAS T {7 4% 4 hfs 58

B EER A L 02550 100 pg/mL 5 MSE £J2 SAS > &0 /| pFe
24 /| pE LS & 4x10 eoiE 2 &E/f%ﬁ:'fﬁ’*% Ry & P LRSS S R
FhaFER YA mreahfe Ta 4 PR L P (Flg 6) -

G. MSE $# A v " imie SAS R iz W % 4 i 3K

B ER %A S 0~ 2550 ~ 100 pg/mL 1 MSE £UE SAS 24 /| g5
A ATELT 1 10x10 ehE F LR dm e enfe {7 2 ';Jék P oRERSEERETE
PiRRGDEA > wmrzahR TR RN 4 P L D IeF(FiQ.7) -

H. MSE $f A 38 v %8 dn%e SAS 2 My 4% e 451 4p B v s 5

MBH R A S 0 25 50 ~ 100 pg/mL ¢ MSE A2 SAS 24 | {5 >
JeB-im ¥ F-0 > 12 anti-Nestin ~ anti-CD44 -~ anti-Oct-4 ~ anti-Sox-2 % anti-
Nanog =4fl e 7 Western blot 4 47 - LR 2 % F LEF 4 B LR R E » B R
i fn %% 14 4p M e Nestin ~ CD44 ~ Oct-4 ~ Sox-2 £2 Nanog & P & % i (Fig.
8) °

I. MSE #} A 3 v "2k SAS 2. FAK 5 B8 540 MR 1 30 hl 5B
MEMEER®AE S 02550~ 100 pg/mL = MSE &J2Z SAS 24 ¢ s o
e B~ dm P2 B 3-9 > 12 anti-phospho-FAK (Tyr 397) - anti-phospho-FAK (Tyr 925) ~
anti-FAK % anti-GAPDH =88 i {7 Western blot 4 47 - LR & % F LA F 4o &
ER#ES o p-FAK (Tyr397)% p-FAK (Tyr 925)en3-v £ & ¥ * "4 (Fig. 9) »




J. MSE $ X $g v 2% w?% SAS 2. MAPK A 50 H 52 5 4p M AL © 30 B2 3F

MERHERER L 02550 100 pg/mL 7 MSE &2 SAS 24 /] pEiS -
{eB~Jm e F 3-9 » 14 anti-phospho-ERK1/2 ~ anti-ERK1/2 ~ anti-phospho-p38 -
anti-p38 ~ anti-phospho-JNK1/2 ~ anti-JINK1/2 % anti-GAPDH =48 i& 7 Western
blot 4 47 (% A 12 anti-phospho-MEK1/2 % anti-MEK1/2 % 3488 {7 &~ 47) - L%
BEFREFHNEERKES » p-ERKL2 2 p-INK1/2 ch3-v £ & + 2 ~ p-p38
v £ I E T % (Fig. 10) -

K. MSE $# X $f v #2 % sm% SAS 2. EMT g ¥ 28 30 e 2 B
MEHERZE 5 0~25~50- 100 ug/mL = MSE /&2 SAS 24 /| BFis o
Yo B~ fm P2 B 3-9 > 12 anti-E-cadherin ~ anti-N-cadherin ~ anti-Vimentin ~ anti-p-
catenin ~ anti-a-catenin % anti-GAPDH =4 i& = Western blot 4 47 - L& % %
FINEF S B ER BB o E-cadherin eh3-v % ¥ + 2 - N-cadherin % a-catenin
g-v & ILE T "%~ Vimentin 2 B-catenin shd-v & LE & P & % i (Fig. 11) -

L. MSE A 3 v "% % SAS 2_ Fibronectin 2 PI3K/AKt 3 5 1% ¥ 52 /8 3-v
=54
Mk B ERZE 5 0~25~50 100 ug/mL = MSE /&2 SAS 24 /| pFis o
Yo B~ fm e B F-9 0 2 anti-Fibronectin ~ anti-PI3K % anti-GAPDH g i 7
Western blot 4 45 (% & 14 anti-phospho-Akt ~ anti-Akt ~ anti-phospho-PTEN %
anti-PTEN Z it 74 47) - LR B S FILE F e 2k R % 5 > Fibronectin e
v ARETE CPIBK kv AME &P R (Fig 12) -

M. MSE A g "= im?% SAS2 £ ¥v 2 R E B E

MERHERER L 02550 100 pg/mL 7 MSE &2 SAS 24 -] pEiS -
Yo B~ w2 % d-v > 12 anti-c-Jun ~ anti-NF-xB -~ anti-c-Fos ~ anti-B-catenin ~ anti-
Slug % anti-C23 Hv#’@%ﬂ*'i’g 7 Western blot 4 +7(# & 12 anti-Twist-1 ~ anti-Snail-1
EFRMEFLIT) BRESFREFHEZELARES > c-dun 2 Slug (k-9 &R
£ 7 ' ~ NF-«B ~ c-Fos % B -catenin e 3-v % ILE & P &g % 1t (Fig. 13) °

\‘,
4

i

SFEM P RS % > ¥ L MSE i 53 ¥ SAS & &+ F HenfiiR T 3
#ISAS etz =R 4 0 P SAS A LG L R E S AR %R ESED
(Fig.4)® ¥ & » SAS & &2 MSE 6 » MEBLehd R kg » w2 3 L R P
R NHI R i kg o wes 2L ER 58 PRI BFA O o A &
RS kA > B ARG ?‘}]?%“ B & Ak A R him e g b 3
AEH DM G o C A RF R PG Fhk w7 BN 4 S
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(F 9% e%F®2 G Fig. 62 Fig.7) > 487 & 2.7 % B4 chbl (2 E R w
REEILE B B e B e PR 4 TR s e 2T 4 3 0 R
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Fig.1 The effect of MSE on cell viability. SAS, human oral cancer cells, were
subcultured onto 24-well culture plate with 3x10* cells per well for 24 hours, and then
treated with MSE (0, 25, 50, 100 pg/mL) for 24 hours. Cell viability were determined
by MTT assay. Data represented the mean +SD of at-least three independent

experiments. Comparisons were performed by t-test (*, p<0.05, **, p<0.01, ***,
p<0.001).
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Fig. 2 Effects of MSE on the activities of MMP-9 and MMP-2. SAS cells were
treated with 0, 25, 50, 100 pg/mL of MSE for 24 hours, and then subjected to gelatin
zymography to analyze the activities of MMP-9 and MMP-2 on SAS cells,
respectively. In each case, the data represented the mean +SD of at-least three
independent experiments. Comparisons were performed by t-test (*, p<0.05, **,
p<0.01, *** p<0.001).
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Fig. 3 The effect of MSE on the activities of u-PA. SAS cells were treated with 0,

25, 50, 100 ug/mL of MSE for 24 hours, and then subjected to casein zymography to
analyze the activities of u-PA on SAS cells. Data represented the mean +SD of at-

least three independent experiments. Comparisons were performed by t-test (*,
p<0.05, **, p<0.01, *** p<0.001).
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Fig. 4 Effects of MSE on the cellular morphology of SAS. SAS cells were treated
with 0, 25, 50, 100 ug/mL of MSE for 24 hours. Representative images were
photographed with the microscope at 40X and 100X magnification respectively.
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Fig. 5 Effects of MSE on the morphology of SAS when the cell spread. Type I
collagen and type IV collagen (10 pg/mL) were coated on the 24-well culture plate
for 24 hours. SAS cells were treated with 0, 25, 50, 100 pug/mL of MSE for 24 hours,
and then subcultured onto 24-well culture plate. Representative images were
photographed with the microscope at 0, 1, 3, 6, 12 and 24 hours at 40X magnification.
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Fig. 6 Effects of MSE on wound healing assay of SAS. SAS cells were
subcultured into the wound healing kit. After cells were completely full, the kit was
removed. Then replaced the culture medium with new culture medium with only 1%
FBS. Representative images were photographed at 0 and 24 hours at 40X
magnification. Data represented the mean +SD of at-least three independent
experiments. Comparisons were performed by t-test (*, p<0.05, **, p<0.01, ***,
p<0.001).
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Fig. 7 Effects of MSE on cell motility and cell invasion ability of SAS. Cells
were treated with MSE (0, 25, 50, 100 pug/mL) for 24 hours, and then subjected to
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analyze for motility and invasion by Boyden Chamber migration and invasion assay.
(A) Migration chamber with 12 mm-pores in the polycarbonate membrane.
Representative images of SAS cells on the lower side of the membrane at different
time points in the migration assay. Count cell number of cells through the membrane
with the microscope in three random fields at 100X magnification. (B) Invasion
chamber with 12 mm-pores in the polycarbonate membrane. Representative images of
SAS cells on the lower side of the membrane at different time points in the invasion
assay. Count cell number of cells through the Matrigel and membrane with the
microscope in three random fields at 100X magnification. Data represented the mean
+SD of at-least three independent experiments. Comparisons were performed by t-test
(*, p<0.05, **, p<0.01, ***, p<0.001).
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Fig. 8 Effects of MSE on the Nestin, CD44, Oct-4, Sox-2 and Nanog of SAS.
SAS cells were treated with 0, 25, 50, 100 ug/mL of MSE for 24 hours, and then cell
lysates were subjected to SDS-PAGE followed by western blotting with anti-Nestin,
anti-CD44, anti-Oct-4, anti-Sox-2 and anti-Nanog. GAPDH was used as a loading
control. Signals of proteins were visualized with an ECL detection system.

15



MSE (pg/mL)
0 25 50 100
p-FAK (Tyr 307)| S SR S S
p-FAK (Tyr 925)[ 1 e B B |

t-FAK | D S G e

GAPDH | e s aamms s

Fig. 9 Effects of MSE on the phospho-FAK (Tyr 397) and phospho-FAK (Tyr
925) of SAS. SAS cells were treated with 0, 25, 50, 100 pug/mL of MSE for 24 hours,
and then cell lysates were subjected to SDS-PAGE followed by western blotting with
anti-phospho-FAK (Tyr 397), anti-phospho-FAK (Tyr 925) and anti-FAK. GAPDH
was used as a loading control. Signals of proteins were visualized with an ECL
detection system.
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Fig. 10 Effects of MSE on the phospho-ERK1/2, phospho-p38 and phospho-
JNK1/2 of SAS. SAS cells were treated with 0, 25, 50, 100 ug/mL of MSE for 24
hours, and then cell lysates were subjected to SDS-PAGE followed by western
blotting with anti-phospho-ERK1/2, anti-ERK1/2, anti-phospho-p38, anti-p38, anti-
phospho-JNK1/2 and anti-JNK1/2. GAPDH was used as a loading control. Signals of
proteins were visualized with an ECL detection system.
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Fig. 11 Effects of MSE on the E-cadherin, N-cadherin, Vimentin, B-catenin and
a-catenin of SAS. SAS cells were treated with 0, 25, 50, 100 pg/mL of MSE for 24
hours, and then cell lysates were subjected to SDS-PAGE followed by western
blotting with anti-E-cadherin, anti-N-cadherin, anti-Vimentin, anti-B-catenin and anti-
a-catenin. GAPDH was used as a loading control. Signals of proteins were visualized
with an ECL detection system.
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Fig. 12 Effects of MSE on the Fibronectin and PI3K of SAS. SAS cells were
treated with 0, 25, 50, 100 pug/mL of MSE for 24 hours, and then cell lysates were
subjected to SDS-PAGE followed by western blotting with anti-Fibronectin and anti-
PI3K. GAPDH was used as a loading control. Signals of proteins were visualized with
an ECL detection system.
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Fig. 13 Effects of MSE on the c-Jun, NF-xB, c-Fos, B-catenin and Slug of SAS.
SAS cells were treated with 0, 25, 50, 100 pug/mL of MSE for 24 hours, and then cell
lysates were subjected to SDS-PAGE followed by western blotting with anti-c-Jun,
anti-NF-«xB, anti-c-Fos, anti-f-catenin and anti-Slug. C23 was used as a loading
control. Signals of proteins were visualized with an ECL detection system.
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