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Oral submucous fibrosis (OSF) is a chronic progressive
scarring disease which has

been considered as pre-cancerous condition of oral mucosa.
In Taiwan, there are two

million people who have the areca quid chewing habit, which
has been suspected to

elevate the incidence of oral premalignant lesions; about
80% of all oral cancer deaths are

associated with this habit. Because of the higher incidence
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rate of oral cancer in Taiwan,

to investigate the carcinogenesis of oral cancer is urgent
and the molecular mechanisms

will provide useful knowledge in prevention, diagnosis, and
therapy. The integrated

project is organized with four sub-projects (1) Molecular
mechanisms of the interplay

between oral submucous fibrosis-derived fibroblasts and
oral cancer. We found that

cytokine activation in oral cancer cells in the presence of
oral submucous fibrosis

condition media can promote oral cancer migration. (2) The
study of natural compounds

discovery and anti-oral cancer effect on metastasis and
apoptosis. We found that

Raspberry extract (Rubus idaeus extract, RIE) inhibited the
migration and invasion ability

of SCC-9 cells via MMP-2 expression. (3) Research on
targeting cancer stem cells:

clinical significance of stemness signature, reversal
chemoradio-resistance, and

therapeutic targets development. We found that miR-145
mediates arecoline-induced

tumor initiating properties in oral squamous cell
carcinomas through the regulation of

CD44 and epithelial-mesenchymal transition. (4) Therapy
application and molecular

mechanisms of photodynamic therapy with 5-aminolevulinic
acid (ALA)-based

nanoparticle for oral pre-cancer lesions and oral cancer.
We found that b-aminolevulinic

acid (ALA)-based nanoparticle-PDT reduced self-renewal
property and stemness

signatures expression (Oct4) in sphere-forming cancer stem
cell.

Oral submucous fibrosis, oral cancer, Raspberry extract,
oral cancer stem cell,
S5-aminolevulinic acid (ALA)-based nanoparticle



CIREREHE T &84 bt 2 A S8 e R AR B R AR AR I R F 2 0 T PR R
Figure 1

OSF BMF

B OSF BMF

wsvin > [

pan-keratin - |

GAPDH >

C OSF BMF

FAK ->

-
vimentin >| QE—

GAPDH >

Figure 1 (A) Paired OSF and BMF cells were isolated from clinical OSCC tissue, and
Western blot was used to analyze the expression of (B) a-SMA (a
carcinoma-associated fibroblast (CAF) marker), pan-keratin (an epithelial cell

marker), and (C) vimentin (a fibroblast marker).
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Figure 2 OSFs increase invasion and migration of FaDu and OECM-1 cells. The
effects of condition media (CM) of OSF on cell invasion and migration of human oral
cancer cell lines. (A) FaDu and OECM-1 cells were treated with CM of OSF for 24 h
by cell invasion assay. (B) FaDu and OECM-1 cells were treated with CM of OSF by
wound healing assay. Results were statistically evaluated by using one-way ANOVA
with post hoc Dunnett's test (**, P <0.01; *** P<0.001). Results from 3 repeated and
separated experiments were similar.



Figure 3
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Figure 3 The effect of CM of OSF on cell morphology in oral cancer cells. OECM-1
and FaDu cells were treated with CM of OSF for 2 days and 30 days. (A) Phase image
of cells (100x). (B) Immunofluorescence staining of FaDu cells (treated with CM of
OSF for 30 days) with Texas-568 phalloidin to visualize the actin cytoskeleton.
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Figure 4 The effect of OSF on MMP-2, cell-matrix adhesion and cell viability of oral
cancer cells. (A) FaDu cells were treated with CM of OSF for 30 days, and then
condition media (for 24 h and 48 h) were collected for analysis of MMP-2 by gelatin
zymography. (B) Western blot analysis of the protein expression of MMP-2 with
B-actin being an internal control in FaDu and OECM-1 cells after 30 days of
treatment with CM. (C) MMP-2 mRNA expression of FaDu and OECM-1 after 30
days of treatment with CM by real-time PCR. (D) Luciferase activity was measured in
transiently transfected FaDu and OECM-1 cells using pGL3-MMP-2 after 30 days of
treatment with CM. (E) Cell-matrix adhesion was measure in FaDu and OECM-1
after 30 days of treatment with CM. (F) FaDu and OECM-1cells were treated with
CM for 24 and 48h by MTT assay. The quantitative data were presented as means +
SD of three independent experiments (*, P<0.05; **, P<0.01; *** P<0.001).



Figure 5
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Figure 5 The effects of OSF on the cytoskeleton related protein in human oral cancer
cells. FaDu cells were treated with CM of OSF for 30 days, and then cell lysate were
then subjected to Western blot analysis. (A) Fibronectin and vimentin with B-actin
being an internal control. (B) E-cadherin and N-cadherin with GAPDH being an
internal control. (C) t-FAK, p- FAK, (D) Rho A and Rac1/CDC42 with B-actin being

an internal control.



Figure 6
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Figure 6 27-Plex cytokine analysis of CM of OSF (A) cytokines from OSF were
analyzed using a Bio-Plex Pro human cytokine 27-plex assay. CM was collected from
OSF and was analyzed for 27 different cytokines. Five cytokine were found at levels
greater than the control media. IL-6, Eotaxin, G-CSF, IP-10 and MCP-1 were used to
induce the invasion on OECM-1(B) and FaDu (C) cells. CM was used as a positive
control. There was no significant difference among these five cytokine on cell
invasion of OECM-1 and FaDu cells.



8+ Oral submucous fibrosis (OSF) AV4MEESE R (condition media; CM) Eil
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Figure 7
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Figure 7 The effect of IGF-1 on cell morphology, MMP-2 and invasion in oral cancer
cells. (A) FaDu and OECM-1 cells were treated with CM of OSF for 30 days and the
cell lysates were used to detect deference in 84 cancer-related proteins by human
oncology array and phosphorylation of 49 different receptor tyrosine kinases by
human phosphor-RTK array (both from R&D system). (B) FaDu cells were treated
with CM of OSF for 30 days, and then cell lysate were then subjected to Western blot
analysis to detect IGF-1Rp and p-IGF-1R with B-actin being an internal control. (C)
CM was collected from OSF and was analyzed for IGF-1 ELISA kit. (D) FaDu cells
were treated with CM and 50 ng IGF-1 with or without 2uM NVP-AEW541 and cells
were imaged with a microscope (100x). (E) FaDu cells were treated with 50ng/mL
IGF-1 for 30 days, and then condition media (for 24 h) were collected for analysis of
MMP-2 by gelatin zymography. (F) FaDu cells were treated with IGF-1 with or



without AEW541 by wound healing assay. (G) Immunofluorescence staining of FaDu
cells (treated with or without IGF-1 or NVP-AEW541 for 30 days) with Texas-568
phalloidin to visualize the actin cytoskeleton. (H) FaDu cells were treated with CM
and 50 ng/mL IGF-1 with or without 2uM NVP-AEW541 by cell invasion assay.

R 4TRE OECM-1 Kz FaDu 43 BI[FEFE Oral submucous fibrosis (OSF) AY4TAE
E# & (condition media; CM) 30 K 1% » FFRF i CM HIAHAEEL control 4f{AfEI LA
Protein Oncology array &z RTK array 73f7z i CM B4R H AN & O =R &
s L (Figure 7A) - 455 /FEH CM Y4H 51 Angiopoietin-like 4 ~ CXCLS8/IL-8 »

Serpin B5/Maspin * VEGF ~ EGF R ~ IGF-IR ~ EphA2 ~ DDR1 7} ; Dkk-1 [ -

RAGR TR E T -



Figure 8
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Figure 8 Levels of IGF-1R are increased in oral squamous cell carcinoma samples.
(A) The expression of IGF-1R in normal and oral squamous cell carcinoma from The
Cancer Genome Atlas (TCGA) Data Portal. (B) Relative expression of IGF-1R in 33
pairs of oral squamous cell carcinoma tumor tissues and their corresponding adjacent
non-cancerous tissues. (C) The correlations among mRNA levels of MMP-2 and
IGF-1R in oral squamous cell carcinoma. A significant correlation was found between
MMP-2 and IGF-1R (Spearman rank correlation coefficient r =0.2988, P<0.0001). (D)
An overall survival curve was produced for patients with high (red lines) and low
(blue lines) IGF-1R mRNA expression levels using the Kaplan--Meier method. The p

values were determined using a log-rank test.
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1. 23 5Pt Ao 2k mo% (SCC-9 )2 jme i35 F B 48
v e e (SCC-9 cells) ™ 7x10%well ihim®e § 305 A 3 24 3445 ¢
BE 16 | FiE 8T 2R ERADREEIFFEERS (0255075100
ug/mL) 24 | P15 > H-E P 450 0 1% MTT assay ] 0% 7% 75 5 (Figure
1) o #5387 SCC-9 Mm% izt kR hadl™ ¥ 7 € B P2 ch3 i o 7

PR FE B €020~ 255 5075~ 100 pg/mL sk B g 17 1 e & o
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TRBR 2T T B SCC9 e R A 4 hp B AP F L

* wound healing F % % 4 47 o #-SCC-9 v ¥ fm¥e 12 5.5x10° t/m *z He i 45
Floem AR o A 16 P > IR N tip - g e PL
3 kR 2T EBP (0255075~ 100 pg/mL) ASE S » &7 e 20
FERY L (0~ 12~ 24~ 48 h) i ¥ BEACELRLE 1 © o & chiFin o 4p e > B
BEEIAEIE 23 E P HR R o L% BT SCCO e af $
A A ROERREEEF RIS RAR DR A P X T
(Figure 2A) o @ # 48 /| enmie 7252 FE 0 > d B&A 7 FRHE wie
Boint RREIZFEPFERYD MIF AW 5 HBREGDTI25 4249 ~ 2747 ~
15.45% (Figure2B) > # £ £} 8 5 X35 Vi@ & o

3. B2 EBs AT R ime (SCCHY) e &4 i 4 2. B3R

£ ¥ v migration assay £ X FEinh 2 F F Pd ¥ v g w e SCC-9 e {7
o 4 PR o #-SCC-9 11 5x10° ehnm®z e 4 Pl 6ecm e A 0 B & 16 /)
PEiS 0 A 2 RERSREZF FEP (0255075~ 100 pg/mL) AJL s >
W 37C B & RIL 24 R 2 G te B inimie 3 &k 0 A1 1x PBS ik i
g =t o L2 trypsin-EDTA 477 #7% dm®2 » ¥ % 2 7 FBS ehlmie 3t 2% ?
E R R (B0 H 2 aniw g i 1% Boyden chamber assay (cell
migration assay) =4 $7 3 ;2 0 {7 16 ] BFE B 1S 0 LB SCC-9 e {75y 4
HESBAAIT R 23 50b 2 BB R - 2% 81 SCCY wmizhf
Fid € EFREFEAN v a £ 3|4 (Figure 3A) > §d £ B £ &7
FERHERBwmeRFid R 2F 5P RAED MG A H 5 HRED

95.91 ~ 79.51 ~ 65.58 ~ 60.25% (Figure 3B) > H £ B [+ & 5 %3+ H } ehg & o
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Invasion assay 4p f& migration assay 7% %| % invasion assay & f ¥ &
coating + — A& matrigel 17 gt m e ¢F FLRT 0 1 L% o2 i iF matrigel T
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37°C 33 % AL 24 | PELS > A i Eeim e B iR 0 L1 1x PBS if ik m
A % > f 11 trypsin-EDTA #7 7 #74 fm% > £ % 7 § FBS thim®% 2 %3 ¢ ot
F R |3t ciwrz (8B 0 Bl 2 ehiw e dic o §1* Boyden chamber coating type
IV collagen assay (cell invasion assay) €4 7 = /2 » 27 48 /| P F 18 » LR
SCCO fmreenizfind » HE5 B2 A ng2 i3 3P HR e R - &
587 SCCO mizeniz®iv 4 ¢4 F B2+ EAENMd X P4 (Figure
4A)  5d BRA BT AR E we BRI R R I EFRP AR K

B A W] 5 4P e 93.47 5 76.98 ~ 62.54 ~ 52.58% (Figure 4B) > * % B |4
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2FEBHT G osadrd] SCCY b 2 8 it 4

Fl R T FE R S Pt drd] SCC-9 e chidl A5 v 4 ELF 2 i Ap

B end AR B0 (R fEpF MMP-2 5 BB o 5 L3V * gelatin zymography

d 1t d %

assay %k A #1 MMP-2 &4 & % 3R » #- SCC-9 fm#e 12 7x10% cells/well chim vz £
AT 4w A Y > BEY16 S LT AR ERSDRE S
EBPE 0255075100 pug/mL > % 3t 37°C 7 5% CO2enimPe 32 % 48 »
R 24 | PEiS T T e 12 &R LR (TR B A 17 MMP-9 2 MMP-2 i R
B% A7 SCCYO rvpfpmie ¥ 3 £ 4 MMP-9» @ ¥ R 2 F ¥4 kR
el 4v > H fwrz 274 58 MMP-2 75 15 dose-dependent s i€ *  (Figure
SA) o #-H B fiehi ks TR AR MMP2 ¢ EF R 2T ERK A R

% &% (Figure 5B) °
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6. BRI EBHHEBAC R (SCC-9) & MMP-2 2 H P 2 pdrd| 3
TIMP-2 éh3-v % %
#-SCC-9 v ¥ imie 11 55x10° chme B3z & 6 DA T d e p > B 4
6 FFis  RIEF FERESNREFEBSH 0255075100 ug/m 24 /|
PFis > 5P~ 3 total cell lysates > 12 anti-MMP-2 fr anti-TIMP-2 sl i& (7
western blot 4 #7 » # 12 B-actin 7% JL & ¥ 5 internal control - % % & 7t
MMP-2 3o 2 REFTFAILR 2 F E 5 kR auf4em LR - & MMP-2
oA A TIMP-2 chd-v 2R E X FRHRFOR > EFR2FER DN
bem b 4 IR (Figure 6A) » #-H &% § v {4 » & ¥ F & {# &v MMP-2 %

‘-m

TIMP-2 h3-v % 3R (Figure 6B) - d 35 }EL;,FF, MBI FBLHEN R
2k (AS49) e 5 v L 4] EMT e i 2 id Bl e 4] % Jm ie chil 4
((Hsieh etal., 2013) o F]y* 24 i 41 * western blot 4 +7 E-cadherin 2 vimentin #-
v %I 0 %% &7 E-cadherin 2 vimentin ehj-v 2R EHF X K2 F F P
R P chR A %1 (Figure 6C) & 1t {5 chi % ¥+ 954 3 E-cadherin

% vimentin }-v % R '¥ 7 ¢ ¢ i (Figure 6D) -

7. B2 FRp BB 2R % (SCC-9) 2 MMP-2 tin?e B chs it

#-SCC-9 fm¥z 12 0.7x10% /well ch/m?z #c#2 3 & T chamberslide » £ % 16
P PER & owell 4~ 200l 23 B2 FEEFER S 050 100 pg/mL
RTHERE AR 0 TFF 24 ) FiE T RN EEOTRHI B E Ll
%# % ¢ ;2 (Immunocytochemistry) § 5% * # R+ § % J § L MMP-2 £ 3L
EFER2FIEPRF kR e F L n &R (Figure7) o
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#-SCC-9 e 11 55x10° mPe ks % 2 6 2 A G 4 p > B4 16 /| pF
B RIE A RERESREFIERS 02555075100 ug/mL - ‘wie g2 &
fivr 12 o] Pt > B H total RNA » §]* RT-PCR 1= j& A 45 » & 1
GAPDH #4 & 1% % internal control » % % & 77 » SCC-9 'w* A7 I k& e
B2 FPpAEa2T > 4 MMP-2 mRNA th LEEF AL R 2 5 ¥ 540 ik
B el 4o 3 T % (Figure 8A) o # ¥ £ {1 * Real-time PCR 072 2 ¥ r { #F
B g it MMP-2 mRNA 4 325 » 4 (Figure 8B) # ¥ % 3 SCC-9 'w
RRER R RER R S

F B4 15 MMP-2 mRNA ¢h4 3§ ik A& i<
I U S G I SEN P

9. B 2T EBdsatird| A v ki (SCC-9) 2 MMP-2 chi LA 2 4 @
539 ERK1/2 ~ INK1/2 22 p38 Bt 1 4 .2 2 48

2R FEFEF 4] SCCO riizpmef4d 2 BH i 3 2 MMP-2
A BT A Fed 2 B egp B2 0 2 £ 41 % western blot = j% 4 47 o #- SCC-
9 mPe 1 55x10° chim P B & 6 DA A f v B2 E 16 ) PS> A
A ER PR LT EBY 05255075100 pg/mL » (56 24 | FE s 0 &
B~H total cell lysates > ¥ ® 4] % anti-ERK1/2 ~ anti-JNK1/2 ~ anti-p38 4 i&
TR ™ AR 30 2 g PB4 E {2 6] PFiftotal cell lysates >
£ 2 anti-phospho-ERK1/2 ~ anti- phospho-JNK1/2 - anti-phospho-p38 +u4¥ &
= western blot - ¥ B % % B ot > fmRpL i 0 ERK1/2 ~ INK1/2 fv p38 ¥ » &
feit h ERK chdv 20 F EF R F E b ab AR 4ea § 80 7 B
it e JNKI/2 2 ghph i e p38 Fev 2T 7 X DR 2 F 585 P
(Figure 9) -

10. 23 B 30 Prd] & $f o 1R moe (SCC-9) HiE#B4p M 39 FAK - Src
Bt £ 2B



11.

12.

F 441 * western blot = j# & 47 » # SCC-9 ¥z 121 5.5x10° ehim e #eis %
A6 AL auEEr N oA 16 FS AREARERSNREFEERP 0
25~50~ 75~ 100 ug/mL » i 24 -] pFis » 5 B~ H total cell lysates » 2 anti-

FAK # anti-Sre skl ie (7 4 35 » F # S BURBHIL 1 i & 6 12 dn e 4

e

{6 6 -] p¥en total cell lysates » 4| * anti-phospho-FAK (Tyr925) - anti-
phospho-FAK (Y397)% anti- phospho-Src :& {7 § 2% > o % % & 7t Src 3-v %k
el ¢ FIZ R FEPP kAR AP BF S 0 & FAK kv A& Tyr925 &
RO N F R 2 X P4k R M 4e A 2577 % (Figure 10).

B 2T EBFE ERKI2 39 Frdl# (U0126) 3 Frd] 4 4 W2 jo v
(SCC-9) £ ;& MMP-2 &is; #

A 4] * gelatin zymography assay k 4 47 &J2 ERK1/2 #r#]#|(U0126) {2
MMP-2 A i 4 38 > # SCC-9 fmre 11 7x10% cells/well (nim?e £ 393 A % 24
b mE g ? o B E K16 FF{S > E AL pre-treat 10uM 1 ERK1/2 $r 4]

# (UO126) 1 -] Frts » R B R 25 E 8% (50 pg/ml) £ b AJE 23 /] pF15 ¥ Jc
B 2R NEFFIHRAIT MMP-2 chi R 2% 8T k23 555
(50 pg/mL) £ ERK1/2 #7414 (U0126) £ b AU T #74 4 ch MMP-2 $i 3 ¥ Jp
Fed2 &+ 5 B4 (50 pg/mL) swmre 74 i MMP-2 { 3 #r4] (% (Figure 11A)
BHF LRy FHEIL MMP-2 A% kb EJ2 R 2 F 584 2 ERKI/2 #r

ﬁ*ljﬁﬂ]fﬁ'.ﬂ 'ﬁ 4 % REaR (Figure llB) °
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9 e i 4 > AP * wound healing F % k & 47 o #- SCC-9 v

VE R ime 11 5.5%10° chimie oA H T 6om s Fr 0 2 E 16 S > T4

[



13.

14.

pre-treat 10uM ERK1/2 #r41 %] (U0126) — -] FFis » 1 * tipa]di— g i v &
B3 Rp3FEP kRS (050 pg/ml) & B B e P R (0
1224~ 48 hr) f1* MASEEG vl 6 P dp Ried o gk & R
@ ERK1/2 #r$)4] (U0126) 2. %P8 ' ot § o 4 % 87 &} A2 ERK1/2 4v
# (U0126) 2 f 2+ E 54 (50 ug/mL) £ F €% © » SCC-9 im% thfs 5 it
PRE BRI R 2+ 524 (50 ug/mL) § L PR chde sk (Figure 12A)
M- A48 e RFEREAFEM D BEATF R we Shoa 4 s

m

FAJE R 23 ¥ Bge 2 ERKI/2 #7413 (U0126) At E hia s B2 3 ¥5
¥ (50 pg/mL) ~ 5% 17 25% - £ 5 { @& ehfrdlrcs (Figure 12B) - 2 £ &

R R e R

23 X5 2 ERKI1/2 39 #7414 (U0126) ¥+ £ #g v »E% w2 (SCC-9)
e a4 2B
£ ¥ 1) migration assay LR X F 2 B 2 F X B4 22 ERKI1/2 #7441 #
(U0126) 4>t v e imre SCC-9 T 7 5 4 g2 58 o #-SCC-9 12 5x10° ehim #e
HrET6emiar it 0 B &R 16 BFiE > F AL pre-treat 10uM 7 ERK1/2 #r
#1H (UO126) 1 - PFis » B 22 % 23 X P (50 pg/mL) + Fe e 23 ) PFis i
79 % > 71 * Boyden chamber assay (cell migration assay) 4 477 /2 > F J§
16 /] Pris » gL SCC-O chfe{ii 4 » 2% k7 B2+ ¥4 (50 pg/mL)
£ ERK1/2 #r4]#) (U0126) £ fo B2 ™ fmbe chfe (745 + o H fhar § 2 5
P4 (50 ng/mL) { 7 #4111 * (Figure 13A) > 28 "Bl 4 ¢ - " RH w
MR Y A AR R 2 3P4 22 ERKI1/2 Fr41# (U0126) 4p >t H b
B4 R+ EE4 (50 pg/ml) ~ G50 17% > B F se ke drdlamrcsk
(Figure 13B) > # £ B 2 2 5 S35 chg & o

#2353 2 ERKI/2 35 #4148 (U0126) B 5 L 3 v % im% (SCC-9)
3 MMP-2 356 2§ %



15.

#-SCC-9 v #2fpimie 11 S5x10°chm e 2 & 6 S A A p > B 4
6 S Il RERGNEZF Z PP 050 ug/m ¥ ERKI1/2 Fr4] 4|
(U0126) % [ i¥% 24 /] pFis » 3B~ H total cell lysates > 12 anti-MMP-2 gl
i 7 Western blot 4 45 » & 12 B-actin e17% JL& ¥ % internal control o % % & 71
MMP-2 en3-v £ RE At F/ad@h 2+ 5 B33 2 ERKI1/2 $#r4]# (U0126) 4p
T HE e FEhd R PR Rtk 0 @ MMP-2 23R D en{ %
(Figure 14A and Figure 14B) - ¥ *} & 'w?2 & % 4 ¢ ;*# (Immunocytochemistry)
4 FIRHE MMP-2 & SCC-Om*e ¥ i MEFli R+ 3PP & F i

72 ERK1/2 #4114 (U0126) {& @ < 3| { & ¥ cfrd]»c % (Figure 14C) -

$LE FEBg 30 A T IR e K SCC-9 dm % 5 iE 5 e 4

*1 MTT assay A 45 7% ek B 2 428 g3 B4 (0~ 10 ~ 20 ~ 40 ~ 80 pg/mL)
$ o e SCC-9 thime A 42 o AR 24 (| PRI HEF B BB S
ABILGLL FE B MR R ERY MIF A AU L HEE
£ 95.4% ~ 101.2% ~ 100.7% ~ 95.8% (Figure 15) - F]pt > d 2 % 3 3 SCC-9

o B REFEPP S BRRSRILZ T T B R g ia oo

o
&

16. 82 & B X B ¥ X 3 v Vg dw e $k SCC-9 smPe fe {7 5% 4 chfls 3B

#-SCC-9 © wpim 11 6x10° chimie st % & 6 2% N > 124 16
JRERS > BE B 2200 pLetip R A - G A BB 3 Rk R S8
LEEPH (010204080 pug/mL) > ¥ 0612~ 24 48 | FRZ

wi i T & 2?0 T 4p R % & - Wound healing assay % BT 0 WL F 4L
EREIp R R 4 o el &4 4 180T % (Figure 16A ~ B) 0 4 7 414
KB g a0 594 e T VR fn v tk SCC-9 Hhimie R i34y 4 o

17. 422 B E B 4 A 48 v Wk o %% $k SCC-9 % 45 iy 4 chls 5B



18.

19.

# SCC-9 © v imie it 6x10° ime Bz % 1 6 2 A T % 0 1

‘é‘»ﬁﬁ*

6/ BFs > B 3 B ER UL EE PP (0~ 1020~ 40 ~ 80 ng/mL) a2
4 | pEtE > 2 trypsin-EDTA 4= F ‘m® ¥ * trypan blue £ 73+ & w¥ > 2R
{611 B 7 e B (1.6x10°/well) & 4 load 7 Boyden chamber =1 well # *%
37°C % 44 F & 24 /) P > £ 91* Boyden chamber migration assay 14 47 =
2o MR SRR HERE ARG EE PP R R
BMA'EFREEI PP ERIGH > EBdN 4 RREEFEFIERY KT
B @ 3 T E 48% (Figure 17A s B) o v W im e 1 do it 4§ F AL BOE

ﬁh—

Pogr b R Ae @ TR A F AL ET G osadrd] SCC-9 fmre s b 4

L FE P AT 2w th SCC-9 e =R i 4 B 48
- SCC-9 v v imie tht 6x10° chim¥ e Bee % 6 6 S A s % - 12 4
6 FFIS > %A 7 k&R GELE ECE P-4 (0~ 10 ~ 20 ~ 40 ~ 80 pg/mL) 2
4 | pEis > A A well + * coating matrigel 4 -] PF{é > 12 trypsin-EDTA 4=
fm¥e ¥ % trypanblue £ 73+ 5 e Bic 0 2R 18 2 H T_E e e Bk (1.6x10%/well)
® #% load % Boyden chamber e well # 3t 37°C3: % $4 F Jis 48 /| P% > £ & 1)
41* Boyden chamber invasion assay » 17 /% > » {78 EH i 4 > H 2%
BARIERE FEPP 2 HREGO R - BT > HRRN 4 EREEE
Ptk BB A T '8 (Figure 18A ~ B) - % & Figure 17 ~ 18 el & * £ 424
JFew 113 sadrd] SCC-9 e cnfs d 27 R 4 4 o

1L FE B 1 A 8 T R %% $k SCC-9 A i MMP-2 s 58

§ R T S B G el v e R A A B e 4
F]t A4 gelatin zymography assay » KBRS iw e @A ehi B Fv
B MMP-2 chi T > LF § SREBEBF BT %3 7 bk A SRE B
EBd (0~ 1020 ~ 40 ~ 80 pg/mL)EST 24 | P i » 3 v # MTT 225 “rc



20.

21.

£ “rmedium it {7 zymography :#5% o 2 B % B A AL L B E B2 {HR 2
BEVI FFREEIFPFERA A > B2 MMP-2 T "5t Gk

y
-
‘E.t
o
pa )
-

3

B L 94.4% -~ 91.0% ~ 80.3% ~ 55.9% (Figure 19A ~ B) » % 7 412
B B8R € Frdl o v inse SCC-9 944 i e MMP-2 o

B L FEFBF A R SCC-9  MMP-2 2 p 2 & 3r4|H
TIMP-2 th%-v % 5

#-SCC-9 v " imz 11 6%10° chimPe B3z % . 6 S At dr » 12 %
16 | FEis » %5 2 kR4S ErE P4 (010~ 20~ 40 ~ 80 ug/mL) &2
24 -] pE{s > Z B~ H total cell lysates > 12 anti-MMP-2 ~ anti-TIMP-2 34l i&
7 western blot 4 #7 » i 12 B-actin 1% JLE i¥ % internal control - & % & 7
MMP-2 30 2 R ENEF4LE FE PP Rk R et 4o dfj > gt oh o Hpo 2
Fral A TIMP-2 h3-¢ 2 RETFREEFFFRAH vm 2 BhigT
KL EEPP R W49 M MMP-2 ehi-vd 30> & 2 i SR 4 2 p
4 g TIMP-2 ch4 I % i $l374] MMP-2 14 ;& (Figure 20) -

REFEPFHEHN Ao otk SCCY H 4 4 @534 ERKI/2 -
JNK1/2 & p38 gips it £ B2 B

41 * western blot * j# 2 17 > RIFH4LE B 5 B~F drd| v VR hm e
SCCO#HH 2 EH i3 2 MMP-2 ens 223 4 kv 2. P erjp i |+ o #- SCC-
9 v e imre R 6x10° cimir B A b 6 S A s d e o B & 16 PFIS
LA D RIRRGUEEEZEP (0102040~ 80 ug/mL) EJZ 6 -] FF{s >
% P # total cell lysates > 4] * anti-ERK1/2 ~ anti-phospho-ERK1/2 ~ anti-
JNK1/2 ~ anti- phospho-JNK1/2 ~ anti-p38 {c anti-phospho-p38 #+¢ 4§ & {7

western blot 3%  § S5 % B or > Bkt ERK1/2 ~ p38 kv £ AT F 42



22,

23.

EEEBP ik RA R R0 o @ EREL T INKIL2 39 2P| 7 X P45 B

PP e B8 (Figure 21) » I 12 B-actin ¢4 JLE ¥ 5 internal control -

8L E P2 ERK1/2 2 p38 #3430 A $f v vgmie 3k SCC-9 A%
MMP-2 &g 5

d PR ST R E BEBPEG Frdv ke SCC-9 # ERK1/2 -
p38 hF-v EEpL Y A I o F]P A PR L] * gelatin zymography assay > KB
B A Fpwir g B b0 fFs MMP-2 04 E > £ F /P 54 ERKI/2 -
p38 kv FEpL b nps s ko iE F13 I MMP-2 04 3R o #- SCC-9 v Wiy m b2
FRILOXI0 i Hiis & 6 AR A B & 16/ FFis - @ * 3 7 FBS
B & %A B4~ ERK1/2 ##41#)-U0126(10 uM) ~ p38 #r#]#]-SB202190(20

uM) o FFrdlH ade 1 o] FFis > 34 » U0126 2 SB202190 & e dir &) e
RV R IER L FE PP (20 ug/ml) > iE 2 & A 544 F 0 pg/mL
41 & Fr 20 ug/mL ~ UO126 10uM ~ U0126 10 uM+42 & & 20 pg/mL ~ SB 202190
20 uM ~ SB 202190 20 uM +42 & gt 20 pg/mL » ¥ &2 24 | B {8 3% i 4 MTT
#F % “TYc B 0 medium & {7 gelatin zymography assay > H 3 % 22 H fh a2
20 g/mL REFEPF2 FR BV e F RS AT  Hipdh » EE
EBpgt 4 » ERKL2 $rd| BB 88 BrEBp g banigh » T L 65
21.71% > # o1 B Fr4|# &2 FF combind & 7 & F rd] MMP-2 c»csk - 4ok
shigde s ¥ 0Lg Fl4e » p38 IR L F g £ S APEOTH e ~ 4 B F P
P TR BIE 14.56% 0 R E G R F Prd] MMP-2 sk (Figure 22) o %
FEPREFEEPF TV EEP ] ERK12 ~ p38 ehjev gt 2|k
B I MMP-2 ek L o

L F X P52 ERK1/2 3 p38 $r#| A ¥4 L $f v ¥k m¥e $k SCC-9 m¥e e
Tae 4 B f§3



24,

= 41* Wound healing assay * # SCC-9 © ¥z fme 11 6x10° chim?e #ic
BEL6XABET R o BE 16 LG # 7 5 10%FBS 5 & i A u 4 »
ERK1/2 #r4]#]-U0126 (10uM) ~ p38 #r#]3-SB202190 (20uM) » & Fr4| & ke
TP pELS 0 ¥ de r U0I26 2 SB202190 & e drd| A s %34 55 A0k kR

’

4L LR P4 (20ug/mL) 0 iE 2 R B G 48 BT 0 ug/mL ~ 424 Fo 20pug/mL
U0126 10uM ~ U0126 10 pM+42 £ j# 20 ug/mL ~ SB 202190 20uM ~ SB 202190
20uM+42 & Bk 20 pg/mL > £ EJT 24 0] pEis > AF @I Y 2 200 L o tip
A g gAs X 05612 2448 P ERBEwE G TR L LN X
PRes  HRESHHBPAIE 20 g/ml 4L BE P 2 $R et i B
ST 0 H bt » 414 FE Bode 4p ot 4 2 ERK1/2 #7482 828 5 B4
BEnEE o T G5 3328% 0 &7 Hrd A2 ES combind £ A F
Frdlimee R {7 ek o fpfe P %0 T g P4~ p38 prdI MG S SL 1
AEE B » L FEE B mirR(FT

RELPALETBHFET T NGB ERK/2 ~ p38 kv BifL 1 £ R

b 5 45.82 % (Figure 23) -

R Ird) dm e R (T i 4 o

4L FF B4 21 ERK1/2 2 p38 Fr ] R $13 X % ¢ 128 % $& SCC-9 'w e #
a4 P

P ET LRSS g v g mie SCC-9 2 ERKI1/2 ~
p38 enF-v BEEL 1Y & BLenEh s > F]M AP R =X 1% Boyden chamber migration
assay &~ 17 £ F /2 F 559 ERKI1/2 ~ p38 ehd-v FifL I e js R F A -2 #
Foeris 4 o #-SCC-9 v W miz il 6xX107 chim e iz £ B 6 2 A i A

-

B% 16 PEis > &% 5 10%FBS 2 % i 4 %4 » ERK1/2 #4]#-U0126 (10
M) ~ p38 41 H-SB202190 (20 uM) » & e B ESE 1] Bt » 35 4e » U0126
2 SB202190 & ‘o fr || s %31 5 40l b B S41L B (20 pg/mL)
EiE kRG4S B Opg/mL ~ 44 F20ug/mL ~ U026 10uM ~ U0126 10 uM+

41 & Fc 20 pg/mL ~ SB 202190 20uM ~ SB 202190 20uM +42 & gt 20 pg/mL >



£ J&d® 24 0] PEis > v trypsin-EDTA 37T ‘m% ¥ * trypan blue & 373+ 5 ‘w¥e
B0 2R is 2 H T e i (2x10%/well) E % load 7 Boyden chamber 7 well
PR3TC AR K24 PREFRI REEEA BRGNS 0 Bk
BHpEIE 20 pg/mL A EEF PR R e RS T 0 b
do ~ 4L FLE B AR O 40 0 ERKI2 3| #2488 BrE B B 8 i %
TR L 2082% 0 AT R RAEL R LR G EEP A i B D
B4 e T T OLE e r p3S RN A 4 A RO Bt » 84 B
EFBgo fmre TR 5 5 18.17% (Figure 24) - %% 4 P L B E B
FEF 7 B drd] ERK1/2 ~ p38 ehd-v gk it & I K drq|imre 4 & i 4 o

Figure 1
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Figure 1. % 2 3 34 30 A S v 2 % $h (SCC-9) thit* 2w 35 F o #
SCC-9 v 3l imre 11 Tx10* ihimre G 43 5] 24 3 er & > 32 % 16 /) PFis » &5
A ERAREFEBRS (0255075~ 100 pg/mL) EJ2 24 -] Prts » B BH 3
Fend i o A1 MTT assay » (i 4 P P B a4 B R0 > 5445
Ao k@ g plmemnsad S S B XA ARE2F ¥ P2 HEE -5

BFH%IC3EH > LE I mean+SD £ % o

Figure 2
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Figure 2. B 2 3 B 30 X 50 2 m?e $k (SCC-9) tw¥e R f7ay 4 2 240 - &
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200uL etip A W H - FERPATE LT A RERSRZFEERS (02555075
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Figure 3
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(B)
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h 0 25 50 75 100
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Figure 3. § 2 3 3 B-F {3 A o Wk me tk (SCCY) me @ fHa 4 2 5 - %
SCCY v wehpmie ) 3 kRN EZFFEBFH (0-25-50-~75~100 pg/mL) A2
24 ] pFis > 41 * Boyden chamber assay (cell migration assay) 4 472 2 > 8 fw™s f
8 umeE TR A 0 16 ) PRI REA G > ARME T PR MR R
Wl Afrme et (A)  HBE LSS B AATR2 I P2 B ek
g FRBFKRLI OV 3EA 0 BEREp % £ 7 (B) (%, p<0.05) -



Figure 4
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40X
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Figure 4. § 2 F 3 F H{3 A v Wk me tk (SCCY) mwe R 4 2 PP - %
SCC-9 v " imie 14 kR R 2+ X4 (0255075~ 100 pg/mL) 2

/] FE {5 > 41 * matrigel-coated Boyden chamber assay (cell invasion assay) 734" 47 =
F o i dnre B 8 umenE RGE (THEEAS 0 48] PRSI A ¢ o A A ACE T dp R et
FRighme il o At iR (A) REMNBEE AL 2 5B

pogBEA R F BRHD 3L 0 BE B K LA (B) (%, p0.05) -



Figure 5
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Figure 5. § 2 3 ¥ B4 $3° X 8 v 922k 0% & (SCC-9) 4 ;& MMP-2 it % &2 %
o - SCC-O v gm0 7 ik B e 2 F B4 (02550~ 75 ~ 100 pg/mL)
Fd2 24 | PE 1S 0 B conditioned medium 12 gelatin zymography 4 47 MMP-2 &5 4
(A)» 5 BESRI 34 BB B EHIEY % 47 (B)(*,p<0.05) -



Figure 6
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Figure 6. % 2+ F B {3t L g v ¥R me tk (SCC-9) A0 M 30 2 R2 B - &
SCC-9 v " lmiz th11 % e kR cnB 2+ X P4 (0~ 2550 ~ 75 ~ 100 pg/mL) g2
24 -] pF1S 5 4§ total cell lysate 14 Western blot 4 11 MMP-2 v TIMP-2 e7g-v 4 IR >

" B-actin £ ILE F THER R (A) o B MMP-2 - TIMP-2 ch# 3 > &= BF %3 "~ 3
TAF 0 B R ddn 1 % £ 7 (%, p<0.05) (B) © (C) 2 western blot 4 17 4r % {& EMT
(epithelial-mesenchymal transition) 4p B #-v # JLeB 58 > 2 B-actin 2 ILE § (THR
Wiz o (D) #- E-cadherin ~ Vimentin e74 3 » & BF %I > 3 £45 > B 12 % #dh

J‘j % %\ 7\ o



Figure 7
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Figure 7. . 2 3 $ B4 $120 L ff v 2% 2% $k (SCC-9) 2 MMP-2 3¢ 4 RE 5 -
#-SCC-9 v ¥ im® e $h11 4 ik R eh G 23 554 (050 ~ 100 pg/mL)

24 ]
PEis 1 * fwe § % 4 ¢ % (Immunocytochemistry) LR 4L § 2+ 3 P4 (& MMP-2
fimre oY) o




Figure 8
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Figure 8. § 2 5 5 B4+ %3 A §5 v ¥k o $k (SCC-9) # MMP-2 mRNA # 2.2 %
o # SCCHY riizmmeii 2 FERNREF FBPH (0~25-50~75~100
pug/mL) 2 12 o) pF{s » X B~ total RNA » 1* RT-PCR % Real-time PCR 7 j2
% 37 (A) RT-PCR MMP-2 mRNA =74 3L (B) Real-time PCR MMP-2 mRNA =74 35 »

¥ 12 GAPDH =14 & ¥ % internal control > & B %3 > 3 £4F > S5 B % £
7 (%, p<0.05) °



Figure 9
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Figure 9.% 2 5+ S B4 30 3rd] & 8 v %% w% (SCC-9) 1 MMP-2:h4 B2 4 4
WiE 35 ERKI1/2 - JNKI1/2 $ p38 Bt it & B2 B4 o # SCC-9v v m e 4k 1
IR AR 2 EB P (05255075 100 pg/mL) » A S| EISL6E 24-] B 5

% P~H total cell lysates > 14 Western blot 4 7 ERK1/2 ~ INK1/2 ~ p38% H gifis it e
30 £ ¥ B-actin £ IRE F ITHEB R (A) o #ERK1/2 ~ INK1/2 ~ p38mik 1t

g AREL EBFRI O IEA 0 B SEEIEY £ 7 (%, p<0.05) (B) -



Figure 10
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Figure 10.% 2 3 3 2F {30 drd) L g v ¥ m%e (SCC-9) H & 4P M 39 FAK ~
Src BAEE it 22 F o B SCCIOv ¥efplm e U 4 P kRN 25 X B4 (025~
50 ~ 75~ 100 pg/mL) > A %] 262 24/ pFis - 5 B~H total cell lysates > /2 western

blot 47 FAK ~ Src% H e i ehd-v £ 3R > T 12 B-actin 2 L& § (THB " -



Figure 11
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Figure 11. § 2 3 S 53 2 ERK1/2 3¢ $r3]8] (U0126) $1>SFrd] A 8 v 72 bn e
(SCC-9) & ix MMP-2 it 3 #-SCC-9 v *sfpimie % kRG22 F 554 (0~
50 pug/mL) £ U0126 * F 32 24 -] FF {8 > 4z & conditioned medium 2 gelatin
zymography 4 71 MMP-2 (s (Bl A) > * BF %1 3 €47 > HE 2%t %
27 (B B) » 22 EILE S 2 g Hch MMP-2 2 LB AR 4Bl B B
v # 4 7 (#, p<0.05) (*, p<0.05) °



Figure 12
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Figure 12 % 2 + 5 5% 22 ERK1/2 3¢ $r4|#] (U0126) ¥t X #f v #% m¥ (SCC-
9) H#sat 4 2 B o #-SCC-9 v ¥ hm e 12 5.5%10° enlm e Fok 4% T 6em 2 £ o
B& 16/ pFis > 121 200ul intip & B - RIS T RERNR S X4
(0> 50 pg/mL) 2 U0I26 £ b AL &4 (5 > .3 fo cFpFRFEL(0 > 12 5 24 5 48 hrs) A
BREAR 0 T RBAET ARG ¢ R O (RA) > 215k dicdy % & T (RB)
BERPRIZES 2 Frf| AR T o ip > EpHBhL 2R HE L T(H,
p<0.05) (*, p<0.05) -



Figure 13
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Figure 13.5% 2 + £ 5% 2 ERK1/2 39 4|4 (U0126) 3¢ & 4 v ¥ tn % (SCC-
9) e i 4 2B B SCCO r 3w 3 FERGDRZFEDF (0~50
ug/mL) & e & J2 24 ] FF{s > 1% Boyden chamber assay (cell migration
assay) enA 373 0 € e A 8 um eENGE (TS 0 16 ) PFSRERL S 0 Ak
HBETHBIUTE REme R o A R 4 (Bl A) HB L
RS EIp %47 (B B) » 22 adZE5 2 pra|H a7 wie foip 30 5 b
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