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o v Fdk (Tomatidine) £ & 35 &0 §iciidr ¥ oh— 6238 FIf
AP uHA o P S # R Tonatidinest A drdld X F &

» I B g 4Ry ek okt 2 b s w3 Py M Tonatidine £ 7
FLs B ~ F R R e sy o 2 M3 Tomatidine & F B B 45 e
WHMAETrRrE TR [ﬁ%ﬁ;’ # oo A ip et 7w MTomatidine &%
ER T EF B > g drdd g Btk T B2 BR
w4 BB LB E e 3v K fAfFPresenilin 123 & @iE 30
ERK1/2crgapa iv 1 by o 37 & 0+ % % > Tomatidinest 3% 7 1 g #
LI R B eng A A et g B s b oo

Hivd ke > F R EH o D okfEpE S SR

: Metastasis of cancer cells, a primary cause of cancer death

and a multiple and intricate processes, may complicate the
clinical management and lead to a poor prognosis for cancer
patients and has tremendous physical or economical impact
to patients or communities. The metastasis of cancer cells
are known to be closely related to a variety of cell
physiological changes, such as changing the adhesion
between cancer cells and extracellular matrix and basement
membrane, and destruction the interaction of cells.
Secretion of proteases in cancer cells are the most vital
ones for degradation of base membrane and therefore deeply
involved in cancer invasion and metastasis. Tomatidine, the
major steroidal alkaloid glycoside present in the tomato
plant, has potent antiinflammatory and anticancer
activities. Numerous investigations demonstrated that
tomatidine can suppress cancer cell growth and/or inducing
apoptosis in breast cancer, gastric cancer and lung cancer.
However, the effect of tomatidine on cancer invasion and
metastasis of osteosarcoma cell lines and the underlying
mechanisms of such effect have not been studies yet. In our
preliminary study, UZ20S cell lines have been treated with
tomatidine and then subjected to assays for cell migration
ability. The results showed that tomatidine has no effect
on cell viability of osteosarcoma cell and significantly
inhibit osteosarcoma cell migration. Tomatidine may
suppress the proteinase expression of presenilin 1 and
inhibit the signal transduction protein expression of
phosphorylation of ERK1/2. In conclusion, tomatidine may be
a powerful candidate for a preventive agent against
osteosarcoma development and metastasis.
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o1 1] &5 R fmbe il 5 (metastasis)%’;f%:}i:)?a BTRE o R b TR {8 en-
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FEMER e W LRI RINEE L BIVE B W AU
# 7% % (basement membrane) 7 41 0 £ & & U (carcinoma in situ) o 4 dp fpt R
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fne 22 ve b 2B (extracellular matrix - ECM) 2 & Bkt ic # (adhesion) e 4e 5 14
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wie B g k= a4 0 g A R E F] L Myc % Bel-XL v Fehd m[4] -

Ras chi B i PRI CER S B e ST M > 27 i A7 :

'l

Ras-mitogen-activated protein kinases (MAPK)zt 4 # § 4L % i @ 3% 4 matrix
metalloproteinase-2 (MMP-2) s+ & % IR 8% T M50 B e & fi# L & o = 30
1% R foid g 5 [5-7] -

B rdgmie € & 2 wre ¢t JLH & f2EEE 0 ¢ 457 serine proteinase ~ matrix
metalloproteinases (MMPS) ~ cathepsins ~ plasminogen activator (PA)> # ¥ MMP-2 ~
MMP-9 %2 urokinase-type PA (U-PA) & A B Wrenpl > F F £ & £ ¢ > B p iz
BEESL G M BB we A ¢ Qi MMPS g 3 Bl 4o pF 5 &
MMPs 7= ¢ fp$fersif4c > @ MMPS & 5 F-v » 2517 2 2%k 30 > B
B A RAET B A B MMPs s e P A AMER oS 2
LAaNBEiReme TEARE D 2 FABT ERE B ZES 2P D
[8-13] -

Martrix metalloproteinases (MMPS) & — 3 7 482 -0 » j2f% 2 > & H iT# 2

“~

DR I

LEEZ FY 20T 4 LT 44 & W A _collagenases~gelatinases ~stromlysins
matrilysins f= membrane type-metalloproteinases (MT-MMPS) > i %] %2 ECM 1 &

FHAFR DK ATRT FH AP T W E R 2 S e

!

=5 o B _B_Fu\,z, &k e MMPs % latent proenzymes > F (5B 30 A fEEEE 0 4
PA 3 = 51 Ay 2 {8 FEEEREN T F I RRE T SR E S MMPs

S 24 e e A (tissue inhibitor of metalloproteinases, TIMPs)z & @ x5
H

:1

Hi5 > % MMPs & TIMPs 2 chT 7% ECM chA fa & s ff » & B 147
B vz phNE S BB BRI & 5 £ [14-22] -

% ic2 o dg (Tomatidine) £ 4 & 33 &t icie s~ ¥ - AR AR L Fde g
#¢[23] o 4 ActEd~ ¢ B 5 A Goend_§ 40% (Tomatine) - 4 3% (Tomatine) A
£ & p v % 4 (Solanum lycopersicum L.)> v ehig 4 24 = #% 3 (tetrasaccharide)
& TIpE i pe A Aodk (aglycone tomatiding) b i 3°-OH iz ¥ #7272 X = 3

@

hicE 2753 500 mgenfick o aEF v R FirR gAML B



R S Ren ficEF 2T R G bmgengacE([24] o hicE e pow BERT
£ F enipléds N F 4§ R b X F 4 5 B-Tomatine ~y-Tomatine ~ 3-Tomatine
"E e d dedg(Tomatidine) « < pdp &> favk 2 B Amd P AR 3 K2 W
7 ’Jf}{:f%ii:l”ﬁ Frglimie 2 £ cag 4 [25] o @ prlmie A R gtk x g o B
dahd deE 3 5 pldadh Tomatidine B 1137 % c e fiv i Hwemi B
LI pimie? >4 ¢ R F e 4 K chis 4 > @ Tomatidine & i
24 PP 0 FH ¥ e P EE R o T ¥t M F (440 Tomatidine 2
AR TARKRAR S o p w277 IR Tomatidine & fafrdla L F 0 T & 3
Fii v g% [26, 27] o |4 Tomatidine ¥ 5. d pe#r NF-xB 2 JNK 2 4, @ vE§
ok pedld AP & & i h- § 14§ & = pa(nitric oxide synthase) 2 7k ¥
& p¥-2 (cyclooxygenase-2) e 3.[26] - @ % ApoE & F]5] “,f B IR
Tomatidine sc 5 >z "% P& F) A% #5 fiRdg ¢ fis (cholesterol acetyltransferase) /& 4 :&
B B R AL ) S [27] o p 2t gk G o 4
Tomatidine # 1z #r] 4 4 % g n ¥ th ABA9 cH AL T & 30 -k % fF (matrix
metalloproteinase, MMP)i& @ "% i g m*e iz % i 4 [28] - Yan % 4 2 3 >
Tomatidine ¢ % ERK 2 PI3K/AKt 3 & @R i m BT &7+
NF-kB =77% it > i 17 MMP-2/-9 mRNA 02 30L& 7 "% & $r4) % w2 thenix
% a4 [28] - 82X Tomatidine ¥ Fr4| M ramme 4 Lic4 > I I FHERFT
g R e k- it o S Ap g P a[25]c e A B gpiEr 2484 b
4o <& € T Tomatidine ¥ & 825 MMPs family ~ u-PA £ H 43 TIMPs ~ PA
inhibitors (PAIs)2 % % » *£ 7 a2 g2 H[28] - Rl 2 & H B AR E o 5]
peo AR 3 1 Tomatidine ¥4 p Bimre ko e d v o e 3B S R wme f

B BRI P ik > ik HEHL Y il .

Rk Al
1. w34 3 Rd2

f B B kmre & U20S 1% DMEM #: % 2 4c » i £ antibiotics 2 10% FBS 33



% 5 M7 F kR 2. Tomatidine (0 ~ 25 ~50 ~ 75 ~ 100 uM)** 37°C ~ 5% CO, m*e
BA ¢ By 24 pFis B~ conditioned medium % cell lysate & = zymography
% Western blotting 4 45 2L & 4~ f#4p M 39 MMPs 2 u-PA 7 & /#1122 EMT
(Epithelial-mesenchymal transition) ~ FAK/Src ~ MAPK % Akt §% /5 4p B 3-9 % IR o
F Bz i2 {7 MTT assay ~ wound healing assay % in vitro invasion/migration
assay °
2. MTT(microculture tetrazolium) 4 45

AR MTT kiplidme £F 3 202 2.3 %05 o #F F Btk
U20S 1 8x10* sme e 3 24 34 45 ¢ > 37°C 42 % 16 - p¥ > 4c » Tomatidine (0-100
WM)EUZ 24 | P15 > 4 g e Benimre3p K i 0 4o 2 1 mbL rlimve a5 £ 10 B
## 7 MTT reagent (final concentration 0.5 mg/mL) » & y- &% 4 ] pF2_ {5 *%rt #
Fo R NRERBEAELRZ DA 0D.5630m TRl ek o d kR T 7
e EamE il B oo
3. Wound healing & #5

Bt poBimre fRIUE § e e T 6em e R e 12 % 16 /) BF S U tip
H1 0% o T ed® 2 ok & 0 Tomatidine (0-100 uM) » 3t 1224 2 48 /| PF{s > B
R TREG 0 & iR e
4. Cell migration 4 47

f1* 48 well Boyden chamber 24 47 = ;% > lower chamber % z 7 10% FBS
i 3R & R o #-iw e R Tomatidine 24 ¢ FFis > 12 0.05%¢ trypsin-EDTA #+
T 474 fme 3% trypan blue 3£ B e dico 23 151~ B 2R ehiw iz (7.5%10° cell/well)
*+ upper chamber > & fm% 5 5 24 /| pFis » BoT E ST 0 P AR F g wbe 10 A 4o
b 521502 Giemsa (1:10)% ¢ 3 /] B> & id H e @ P a gy + g wre
f 100x g st &R ™ = B well SE43:E 2~ 3 BALT > #1c5 B wells » T4 & ‘wre fic2

sk 2L
wb P

5. Cell invasion 4# %

#- cellulose nitrate filters 3 & coating + 200 pg/cm?® Matrigel » % laminar flow



b iz 3-5 /] P > & 4w 52 Tomatidine 24 -] pFis » 12 0.05%¢0 trypsin-EDTA
FrT A0 amre X% trypan blue 3 ¥ e dic o AR 151~ B 2R ehiw e (7.5x10°
cell/well)*+ upper chamber » & ‘m? £ & 24 /| PF{s > BoF E 0> 109 iR B T im b2
10 4 48 > kb 3774 12 Giemsa (1:10)% ¢ 3 /| P » Bofs B R E W > e i
+ ke >t 100x B Hcd R T F B well \EHSE B 3 BARYF > #i5 B wells i
A LES (I

6. Gelatin-zymography (gelatinase & |4R]3#&)

B LA 0.1% gelatin-8 % SDS-PAGE T A % » B3 A ¢ » T4 » §
i % o B~ 16 pL sample 4 »~ 4 uL 2 5x loading buffer » :#-sample loading ¥
TARY L 1A0V B F R AL H o < K 3 2 {8 0 BRATT 0 4o 50 mL 5
washing buffer (2.5% Triton X-100 in ddH,0) > =%/ 7% 30 # 48 > £ 3 = o if]
# washing buffer 2_ {5, 4c >~ 50 mL 7 reaction buffer (40 mM Tris-HCI, pH 8.0, 10
mM CaCly, 0.01% NaNs) » ** 37°CIzig 48T & i 12 -] P& o -5 i 14 e gel
12 staining buffer % ¢ 30min» 2 {5 £ 11:3 ¢ R I4BEg % % > £ 12 densitometer
Bty o
7. ¥-¢ F(protein lysate) #§ %

BB Bk e &R 2 % » &% 4°C PBS jrikmred {8 o deor
PRO-PREP™ 3-v 7 % B~i3 j% [L mM phenylmethylsulfonyl fluoride (PMSF) ~ 1 mM
EDTA ~ 1 yuM pepstatin A ~ 1 pM leupeptin ~ 0.1 puM aprotinin] (iNtRON
Biotechnology Co., Seoul, Korea) » #]2~m* > 4o & 3 1.5 mL eppendorf ¢ - i *
A2 5 A w2 BLr4% Misonic Sonicator 4000 (Qsonica, LLC, Newtown, Connecticut,
USA) Rekim®e » £ 12 13000 rpm s »+ 4Cags 30 A 48 > 3B~ i TIATe0
1.5 mL eppendorf » &5 3t-20C #% * o
8. v kRBIZ

F-v F ez E 4 * "Bradford’s protein assay" 2 > H RIL 3 v T £
Coomassie billiant blue G-250 25 = ¢ 4F & 4§ £ ¢ AXF £ 7 v T 7 24%3 o

Bl E T A - k5 drik R BSAC 4 ~ T 4 2 - R84 < Bradford protein dye



vl E 595 Mz vk sk B fr— W AR iR R 2R a2 OD.E
TEHRBEEY RRETRSI 2 kR o
9. Western blotting 4 #7
1 * western blotting 7= ;% ;] = MMPs ~ u-PA ~ EMT % Presenilin sh3-v &
% 22 Hoap Rl e & @ iE 39 4o @ FAK/Src pathway ~ MAPK pathway (ERK1/2 ~ P38
2 JNK1/2) ~ PI3K/Akt pathway : & £ @ # 10% SDS-PAGE T A% % » ¥ 3§ &
e oo T r TAKEBRR > B~ 16 UL sample(3-v 38 20 pg) » 4 » 4 pbL 2 5x
loading buffer > :#-sample denature (100°C > 10 min)z {¢ £ loading 3| & /& * # >
12140V S T A B | PEZfS 0 BT T iR (7 v dEF 0 % NC paper
» 7ki4 2 transfer buffer  + 348 {5 %% ~ transfer holder » >+ 4°C = » 12 400 mA
T 2 ) B o B~ 41 NC paper 4c » blocking buffer » A% /8 T ## 1] pF o 2%
&4~ = & FpE>t TBS buffer » 4 4°C ™ & J& overnight » 2_ {4 r2 washing buffer
(TBS +0.05% Tween 20)if 7w =& » & — = 10 A 48 o #& ¥ £ 4 » = B4l TBS
buffer » »& 3 /g f£* 2 - p# {2 v washing buffer i w = » & - =0 10 4 48 - B 18
fer ECLEFFE S F > T4k ket V8% o
10. s83+ 2 47
L e S BP0 T35 4 R R % £ (mean £ standard deviation) % T 0 4
student’s t-test v # e B 2. £ B > 22 SPSS fiidiE T o T 0 R w2 AP E

<0.05pF4 E szt b endgFE AL R o

=B
1. Tomatidine$>+ A 35 F p B w7 $RU20S %% 3 i 5 el 3B

#U20SH B g imie 118x10%nimie ik % 243t p o2 %160 PFiS o
%4 % ok & enTomatidine (0~ 25~ 50 ~ 75 ~ 100 uM)zd224 | pFis - % 3 45
“F 0 A% MTT assay i iplim %2 73 %5 o d B %8 MU20S e - Tomatidines Jk
BeEIR 2 T X F ¢ B8 me dng i 5 (Figure 1) o
2. Tomatidine$*t 2 #gF p B im9e $RU20Sm e T {7 3% 4 s



#U20SH & me 118x10°chim s Bkt % A6 Cmis % 0 12 % 16/ pE (s )
% }A‘] & #°5% (would healing assay) 4 tip#| &1 i © & 2 pt &€ iTomatidine (0~25~
5075100 pM)RIZ > 3412~ 242 48| & {6 > B REHCET BLE G T & hiiR
% g s Tomatidine™ 12 &g 4 |U20SH B 7 fm¥e heie 17 5 4 (Figure 2) »
3. Tomatidine$*+ A 3 F p & w2 $hU20Ssm % #5 § &2 i » it 4 e 3

#U20SH B g imiz 118x10%him e Bk % hbemiE d o 0 B £ 16/ FF s >
4 % F kB eTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 uM) &J224 | ¥ » r2trypsin-EDTA
$7T 954 v ©% trypan blue € #7134 v oo 2 14 10 B 2R cim s (7.5x10%well)
® #:load - Boyden chamberzwell ® > *t37°C 32 % 48 5 24/ pF - £ & w4 * cell
migration2 cell invasionéfia 45 % 2 > A W H Fdfrizr w4 > B2 52 A
R 32 Tomatidine 2 44 fB 2 ot e o & % 27 U20SH # # &2 iz » iy 4 € "f F
Tomatidinejk & 3 4c & "% i< > & £ Tomatidine™ 12 p? g $r4|U20SH p B fw e R
#%# 2 &~ 5 4 (Figure 3) -
4. Tomatidine$*+ X g ¥ g & w2 $RU20SL i MMP-92 MMP-25t 4 & 58

#U20SH B dm e 11 8x 10 chim e s & 224303 Fm N o £ 16 FEES
r2serum-starvationsf-25F %5 72k & eiTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 puM)
R dR24-] pE 1S > e B-serum-freesomedium - 12 gelatin zymography % 4 1 MMP-9 2
MMP-2:77% 4 4 3o % % & o1 > Tomatidine ™ 7 ¢ 2 BU20S¥ p 7 ‘w2 tk MMP-9
feMMP-2:0%-45 & (. (Figure 4) -
5. Tomatidine$*t X g ¥ g & w2 $kU20SH MMP-9 ~ MMP-2 ~ u-PAZ2 H p 4

HFFIRTIMP-1 ~ TIMP-23-v % R 58

#U20SH B imie 118x10°him e Bk % hbemiE o 0 B %160 BFiS > A
77 k& sriTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 uM) 24/ & » ¥ B~ H Fou 5 5 1
anti-MMP-9 ~ anti-MMP-2 ~ anti-u-PA ~ anti-TIMP-1{ranti-TIMP-2 ch 448 i& {7
Western blotting 4~ 7 - I 12 B-actin e & 3 & i® % internal control - % % & 7
Tomatidine~ # ¢ & FU20S# p % ‘w2z k2 MMP-9 ~ MMP-2 ~ u-PA ~ TIMP-14r

TIMP-2¢13-4 4 3.(Figure 5) -



6. Tomatidinef*+ % 35 % g w2 $hU20SH EMTAp M 39 % Rehf: 5

#U20SH p g imie 8x10°cim e ks % A6 CemiE £ > 12 £ 16/ PE1S 0 L
L7 ik & sriTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 uM) 24/ f » ¥ B H Fov 55 1
anti-ZO-1 ~ anti-E-cadherin - anti-Fibronectinfranti-Vimentin 4748 :& = Western
blotting# 47 » I 14 B-actinsh# JLE i® 5 internal control - % % % -+ Tomatidine~ 7
€ B U208 # B vz 2 ZO-1 ~ E-cadherin ~ FibronectinfeVimentinsd-o %
#.(Figure 6) -
7. Tomatidine+ X $F ¥ p B RU20SH E#H 10 M 39 ¥ & e

d >t Tomatidine$>+ £ 2 F ¢ B fwre $RU20SH 2 i 3 - enMMP-9 ~ MMP-2
2 U-PAh3-v 2 ILEEMTAP R cnd-v 2 W 2 L5 > Fpt » 24 ¢ * Protease
Array Kits (Cat#ARY021B, R&D systems) & gz Tomatidinedr 4| ¥ ¢ 5 lo 2 ki
A58 iy fREAE o 7 L BU20SH p B hmie 12 8x10°chim e s & 6 om
BAx > 16°) PFis 20100 pMeTomatidine24-| pF > 3 B~H Fov 57> 4% 12
Protease Array Kits4 7 2. o &% % ¥ s.Tomatidine# ¢ ¢ i% i Presenilin 1 (PS-1) s
fEps kP ¥ B 42 (Figure 7) -
8. Tomatidinest>+ A #g ¥ p w7 $AU20SH PS-13-v £ e P

#U20SH B imee 118x10°him e Bk % b emiE £ 0 1B %160 BFiS > A
2 7 ek A& chTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 uM) 24-] = » S P~H Fod B > 1
anti-PS-1 s 48 & {7 Western blotting » 7 » & 12 B-actinen % 3L & 1% % internal
control - % % &z -+ Tomatidinei® U20S# p % tm 2 $APS-1¢h3-v % 3L & & -* (Figure
8) -
9. Tomatidine$+*t X g ¥ B % s % $kU20SH FAK/Srcit 4 @i 5 39 2 R

e 4

#U20SH B imie 8x10°chim e ks & 6 Ccmiz £ o 12 % 16/ PEiS 0 A
2 7 Fe k& crTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 uM) 24/ p= » 2~ H Fod B > 1
anti-FAK ~ anti-p-FAK397 ~ anti-p-FAK925 ~ anti-Srcfranti-p-Src 448 :& {7 Western

blotting 4 45 » # 12 B-acting 4 & % % internal control - %5 % & -7 Tomatidine % ¢



B U208 F ¢ % mve th H FAK ~ p-FAK397 ~ p-FAK925 ~ Srcfep-Sreit & & v 5%
j&end-v 4 (Figure 9) -
10. Tomatidine¥$>+ A #g ¥ g B %% $kU20SH MAPK# & @R 2 39 2 Reh
-4

#U20SH p B ine 118x10°cim e Hess % A6 CemiE $ 0 2B %160 PFis >
L7 3k A& HiTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 uM) 24-] p& » ¥ B H Foii F > 12
anti-ERK1/2 ~ anti-p-ERK1/2 ~ anti-JNK1/2 ~ anti-p-JNK1/2 - anti-p38{-anti-p-p38
eyl iE 7 Western blotting 4 47 » & 12 B-actinsh 4 B i® 5 internal control - 4 %
%37 Tomatidine# ¢ # FFU20SH ¢ % w7 th 2 ERK1/2 ~ INK1/2 ~ p-JNK1/2 ~ p38
Fop-p38in A G vEEe T chdd & o i p-ERKL/2:73-v 4 3 4 ¥ Tomatidine)k &
H 4em 3 > (Figure 10) o
11. Tomatidine¥d** & #g# g B im % $kU20SH Akt 4 85 -9 2 el
F

#U20SH P imrz 118x10°him e Bk % A6 oMz A 0 1B %160 PFiS > e
7 ik & sriTomatidine (0 ~ 25 ~ 50 ~ 75 ~ 100 uM) 24/ f& » ¥ BxH Fou 5 5 1
anti-Aktfranti-p-Akt =488 i& 7 Western blotting 4 +7 > I 14 B-actinen# & iF 5
internal control - ‘¢ % & -7 Tomatidine 7 ¢ 82 8U20S# p 7% ‘o *e $x # Akt{rp-Akt

4 @ vEEe S endee 4 (Figure 11) o

A

&b % o 2 g L Tomatidine 2100 pMr2 T ik B € ¢ % U20S
¥ B Rawse 2 frE P B FeIU20SE BB e e phenT (T R B i 4 o
@ Tomatidine$r4|U20S ¥ p & iwmre £ 7 §35 18 2 7 12 973 oeMMPs ~ u-PA
24N A e HTIMPS >+ 7 5 d EMTES S 45 @g # FipPresenilin-1
P R0 KFREE AT & TS d p-ERKL/230 B vE R T AT b e

Presenilin 1 (PS-1) » o PSENL“T4tb @ & » .8 4 L4 £ it ¥ i jis

F-9 (ubiquitously expressed multi-transmembrane domain protein)» 2 & i p 54



BEAWICE N < Boend M RIE P W04 Bog Hd 2T PSENLaR % [29-31] -
% et nicastrin (NCT) ~ anterior pharynx defective-1 (Aph-1){-presenilin enhancer 2
(PS-2) » PS-174 it & y-» i&f#4f & $ ch% . it 37 #L (core catalytic subunit of the

s

y-secretase complex) %22 4] 3 — & % - A% 5 F-v > & 3 B-amyloid precursor

’

protein (APP)~Notch~CD44 -~ Vascular Endothelial Growth Factor Receptor (VEGFR)
E-cadherinf-N-cadherin[32-37] - % ¥ PS-1/y-secretase % f# » APP % jbirff B #-
ARIFPEHBREAER BT 7 M7 § AT LB S £8P W g fofik
v B [38] o PS-14 2 AR BEALY ¢ Fpwe {7 ~ w2 k= el 2 0 5 2 6
BF I & ihd ¢ [3940] o PS-1éhst it B & KR ¢ kAT A b
y-secretasesvE i bt m AT G AT L R SeH 15 LR BEE NGk e P
PS-11 3 frepidermal growth factor receptor (EGFR) % 3. 22 y-secretase %) f% & B » 2%
m ' MPS-14 R+ $#rF|EGFR-STATE. JE[41] o PS-13-v R f# /5 M & TR e 4o 8
E-cadherind—v -k fa&feizig =5 B > H RIER% B % R L 45 [42] - R A o 3
Ak E B dr 3§ eni % o PS-La 2 ¥ Gk eI A FI[43,44] - i B
ORI B P BT O fRRPS-15 G Fendk d om R i Y
y-secretasedr 4] e o vk HG d drd|ERK e gifis - [45] 0 22 3% i F 26 & % et s
e o Flpt > Tomatidine™ sc ¥ 140 % KIE B B el # 0 B A K %R s

R ’}; b'ﬁrﬁgl, °
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Introduction: Nobiletin, a polymethoxyflavone, has a few pharmacological activities, including
anti-inflammation and anti-cancer effects. However, its effect on human osteosarcoma progression remains
uninvestigated. Therefore, we examined the effectiveness of nobiletin against cellular metastasis of human
osteosarcoma and the underlying mechanisms.

Material and method: The activities and protein levels of matrix metalloproteinase (MMP)-2 and MMP-9
were determined by gelatin zymography and western blotting. Transcriptional levels of MMP-2 and
MMP-9 were detected by real-time PCR and promoter assays. Furthermore, the binding activity of the
transcription factor cCAMP response element-binding protein (CREB) and nuclear factor-kappa B (NF-«xB)
to the MMP-2 and MMP-9 promoter was analysed by chromatin immunoprecipitation (ChlP) assay.

Results: Our results found that Nobiletin significantly decreased motility, migration and invasion as well as
enzymatic activities, protein levels and mRNA expressions of MMP-2 and MMP-9 in U20S and HOS cells.
In addition to inhibition of extracellular signal-regulated kinase (ERK) and c-Jun N-terminal kinase (JNK),
the inhibitory effect of nobiletin on the DNA-binding activity of the transcription factor NF-xB, CREB, and



SP-1 in U20S and HOS cells. Co-treatment with ERK and JNK inhibitors and nobiletin further reduced
U20S cells migration and invasion.

Conclusion: These results indicated that nobiletin inhibits human osteosarcoma U20S and HOS cells
motility, migration and invasion by down-regulating MMP-2 and MMP-9 expressions via ERK and JNK
pathways and through the inactivation of downstream NF-xB, CREB, and SP-1 signaling pathways.
Nobiletin has the potential to serve as an anti-metastatic agent for treating osteosarcoma.
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