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BF £
A B v v gk s ve g (Oral squamous cell carcinoma ; OSCC) £ 3
FRBEEZ EMHEHS DN 4 o WISP-1(WNTL1-inducible signaling
pathway protein 1)#_CCN #2%(Cyr61 - CTGF > Nov)*® - B » f>*
mr b L R 0 R @ WISP-1 8 4 8 v sz ik ' % e S84 A 4
¥ RRAR H o AP IR WISP-1 BGE A 8 T SRk e Fe gy T (7 2 e G
't 71+ (Intercellular adhesion molecule-1 ; ICAM-1)é % I > o fJ2
integrin avB3 H thFAR i B F B Frd] WISP-1 3% % wmre fe (7 2
ICAM-1 sh& 3 ; ¥ - 2 & > f1* ASKL(Thioredoxin) ~ INK(SP600125)
fr p38(SB203580) e 4] 4| 7 44 WISP-1 3 4¢ im#s e {7 ehig 4 2
ICAM-1 e > & fw¥e (& d WISP-1 enf e > ASK1 ~ JNK v p38
SOEfL (b R TR 4o 5 gt 2h > WISP-1 77 7 838 AP-1 /& i > 4| * integrin
ovPp3 ¥ tkFuhE{- ASKL ~ INK 2 p38 erafrd| # s % i< WISP-1 23 &
AP-1E i > m ¥ A ipes 3¢ 3R WISP-1 o ICAM-1 94 JER v gk |
R i A B AR o S5 4 1 B % s WISP-1 e ICAM-1
# A 5 d integrin avPB3 2 ASKL ~ INK/p38 fr AP-1 &2t 4 1% 3 >

E AR T gk e e (T oo
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Oral squamous cell carcinoma (OSCC) has a tendency to migrate
and metastasize. WNT1-inducible signaling pathway protein 1 (WISP-1)
Is a cysteine-rich protein that belongs to the Cyr61, CTGF, Nov (CCN)
family of matrix cellular proteins. The effect of WISP-1 on human OSCC
cells, however, is unknown. Here, we showed that WISP-1 increased cell
migration and intercellular adhesion molecule-1 (ICAM-1) expression in
OSCC cells. Pretreatment of cells with integrin avf3 monoclonal
antibody (mAb) significantly abolished WISP-1-induced cell migration
and ICAM-1 expression. On the other hand, WISP-1-mediated cell
motility and ICAM-1 upregulation were attenuated by apoptosis
signal-regulating kinase 1 (ASK1) inhibitor (Thioredoxin), c-Jun
N-terminal protein kinase (JNK) inhibitor (SP600125), and p38 inhibitor
(SB203580). The stimulation of cells with WISP-1 increased ASK1, JNK,
and p38 phosphorylation. Furthermore, WISP-1 also enhanced activator
protein 1 (AP-1) activation, and the integrin avf3 mAb, and ASK1, JNK,
and p38 inhibitors reduced WISP-1-mediated AP-1 activation. Moreover,
WISP-1 and ICAM-1 expression correlated with the tumor stage of

patients with OSCC. Taken together, our results indicate that WISP-1



enhances the migration of OSCC cells by increasing ICAM-1 expression
through the avB3 integrin receptor and the ASK1, JNK/p38, and AP-1

signal transduction pathways.



BoR 2w
- & Afgc gk we % (Human oral squamous cell
carcinoma)

P e ekt i a4 X7 @*r’rid;i\:a’ﬁ,ﬁ%%?i;ﬁ;}%.ﬁ&gg:
2R S SRR 0 N AT R e 4% (Furness., etal. 2001) 0 R @
S RPREL F Y TR AR A L A R FY BT Lo
= B A BRFEIVRIE DS - F o

TR R U OPER Kk ) e TV TR gt BB e vER P X T
em A A e g Rl o P NS RIE BRI L R T
BUde ! Sk ~vhiFsF ~ vORGE2 7 A RH S FR S S HE
flgelbena e ~ QLIF2 § o7 8217 R 30 &LE & T2k 7 i R
FoRPGF S FE cam sty FRoFENT L F b iy

BhETFRSHFEOY I RRBL o BmEZ P AR F o TR

BN WP R B e Tl o AR AEEIF pE B
e PEFSE R B R CBIHE P W s Ae TR

-

BE O TR 4 e F 2 7T (Fig. 1) -
v R LA A 5wk A e g (Squamous  cell
carcinoma ; SCC) ~ 7 ;s (Verrucous carcinoma) - Hfjuéﬁ ¥ 7% (Adenoid

cystic carcinoma) ~ k% % & % & (mucoepidermoid carcinoma) > 90%



FaEk A e g ¥ RS £ (Lee, etal. 2002) 0 ¥ b ok > MR
BTG T AL v & R TR AR R TR W
W P EE AR EEHT RE -

P T v e B R R ) (T) ~ SRRSO T B 2

fy

F AN £FF BFEESBM)HTNM G Brkidz» #1UT FA

w

# (Fig. 2) :
» R IR me E 3 Lo 3T R B N

B AR B R EN 200 0 EFIHT BES -

PV RS RPATER{CRBIHNT BN GRS LG

ORISRk b LR L G R S e i f B
W R FHRCOERAFI S ERFAIE D v ORT REBERL O
Bl RN G AR SR TSR %7 (Lo,
etal. 2003) ; #rrt & W HFRE p K Ap g £ & ho K LIS PEFY
@ A R A A F 5T R A 2 A R B

HE R A G s W
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Fig. 1 This is oral cancer that affects men more than women.
The top map shows the incidence of oral cancer in males worldwide
while the bottom map shows female oral cancer incidence. (Oral cancer

foundation)
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A. Primary tumor in B. Primary tumor breaks the C. Tumor cells penetrate
epithelium BM, invades the adjacent blood or lymphatic vessel
stromal tissue, and induces  and enter the circulation

D. Tumor cells adhere to the E. Tumor cells extravasate F. Tumor cells proliferate to

capillary wall in target and invade normal tissue  form a metastasis in
tissue target tissue and induce
angiogenesis
1. :‘ ‘ ..’°_'.f .!;9 Sl T » .."f‘ ,f..“ ML o0 .-_.
e ".. L ..‘ 5. o o ."nl ®. '. L 4 :
." .:., .’Q. 0. C .‘ ‘.o ‘.'.:’ .".:.»..‘.,. > .3 - .0 : :
e - - O.,.. o.. g » . -.‘: :. “
I.T.c;n‘ ..v 5y a. ™ * '.'“'.-'... .. .‘..o. . { I‘o ..
'ov"o'ﬁl'.o - O o‘,.o' o oTolt .

Fig. 2 The process of oral cancer growth ,migration and metastasis.
BM, basement membrane. (Risto Ala-aho, 2005)
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% - & #&# (Metastasis)
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¢ 45 12 g P A 2 & F]F (Vascular endothelial growth factor ; VEGF) -
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F LR TS oA eniey oA i ed BB S R LIV RE
14+ 54w 5% (Barrett-Lee., et al. 2005) » ]t 7 i3 S 5 1F A7 ¢

itk LR FF A RER S 2 ) R LA

13



a In situ cancer b Invasion of the tumour border

d Intravasion of the circulatory system
Survival, transport

SN

l f Solitary dormant cells g Progressive colonization
Occult micrometastases Angiogenesis

Nature Reviews | Cancer

Fig. 3 Metastasis is a complex, multistep process.

A schematic of the metastatic process, beginning with a an in situ cancer
surrounded by an intact basement membrane. b Invasion requires
reversible changes in cell—cell and cell-extracellular-matrix adherence,
destruction of proteins in the matrix and stroma, and motility.
Metastasizing cells can ¢ enter via the lymphatics, or d directly enter the
circulation. e Survival and arrest of tumour cells, and extravasation of
the circulatory system follows. f Metastatic colonization of the distant site
progresses through single cells, which might remain dormant for years, to
occult micrometastases and g progressively growing, angiogenic
metastases. (Steeg, 2003)
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%= & w3kt 4 3+ (Cell adhesion molecule 5 CAM)
Ferimie Blhnie 2 B2 e Blmie b JLF 2 B qp 3 IR ek

F oo P R imie RN S AL s BELBE S mrr i R oA L 2

R BEHBE o mredkiAs T A RA e fF(Fig. 4) 1 AR E

(Cadherin) ~ £ # % (Selectin) ~ & & Zf 39 42 7% (Immunogrobulin

/

superfamily) ~ £ & % (Integrin) > P #v ¢ &7 [ fA%F chlm e AR5 4 + %

9

7 58 AR £ 2 A ¢ (Makrilia N. et al. 2009) » 4% % 7 > /1 5 14

T A fE e AR A S

(- ) W% B 3k'4 = -1 (Intercellular adhesion molecule -1;1CAM-1)
ICAM-1 5 47Tk 30 A% FE+ A 2 — » 4L 5 CD54 - i ¥

LA g fop L £ R e £ BB L DR o p AL i 2

fskime &+ £ 41 ICAM-1 (Borghi., et al. 2000) » &3 ‘% +

ICAM-1 £ — f84b5 A F > S8 mie chfg do ~ 20 ~ dmie ¢ AR

TATE R mre b £ o a0 R e engk i (Desgrosellier and

Cheresh, 2010) ; ¥ — * & > ICAM-1+ ¢ % 3R 7 b 3] i "8 5% fn 72
Al e po LR W AR i B s R EA T

BEBHERE L FRICAM-L L RE 3 4e - 4ot § K T
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http://cht.a-hospital.com/w/%E7%BB%86%E8%83%9E
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http://cht.a-hospital.com/w/%E9%92%99%E7%B2%98%E7%B4%A0
http://cht.a-hospital.com/w/%E9%92%99%E7%B2%98%E7%B4%A0
http://cht.a-hospital.com/w/%E5%85%8D%E7%96%AB%E7%90%83%E8%9B%8B%E7%99%BD
http://cht.a-hospital.com/w/%E5%85%8D%E7%96%AB%E7%90%83%E8%9B%8B%E7%99%BD
http://cht.a-hospital.com/w/%E6%95%B4%E5%90%88%E7%B4%A0
http://www.ncbi.nlm.nih.gov/pubmed?term=Makrilia%20N%5BAuthor%5D&cauthor=true&cauthor_uid=19909018

R s ’ﬁi—‘}?ﬁ&ﬂfrf{‘*ﬂ%(Maruo., et al. 2002; O’Hanlon., et al. 2002;
Tempia-Caliera., et al. 2002; Yu Usami., et al. 2013)> @ %8t 9 % * B
#FIRrd] ICAM-1 sh& g fe b o R H v gﬁ« (Huang., et al.
2004)s %2 ¢ % B enim iz W 7 I ICAM-1 éhts o @ 41 % ICAM-1

B

a

FRFr 2 ¢ 2wt i ICAM-1 (& » 2 ¢ 2 Bad £
(Niina Veitonméki., et al. 2013) > F]p+ > ¥ & ICAM-1 & fimPe 4 =

S PR s Ao S

16


http://www.sciencedirect.com/science/article/pii/S1535610813000809

Cadherin Ig-superfamily CAMs Mucin-like Integrin

(E-cadherin) (N-CAM) CAMs {0z By)
\
Carbohydrate
> N
x Ca?*-binding
' sites o\ B

Lectin domain {

Ilg domains
. Type Il Fibronectin
fibronectin
® repeats
P Selectins
(P-selectin)
\
)
Homophilic interactions Heterophilic interactions

Fig. 4 Major families of cell-adhesion molecules (CAMS)

Cadherin and the immunoglobulin (lg) superfamily of CAMs mediate
homophilic cell-cell adhesion. For cadherin, calcium binding to sites
(orange) between the five domains in the extracellular segment is
necessary for cell adhesion; the N-terminal domain (blue) causes cadherin
to dimerize and to bind cadherin dimers from the opposite membrane.
The Igsuperfamily contains multiple domains (green) similar in structure
to immunoglobulins and frequently contain type Il fibronectin repeats
(purple). In a heterophilic interaction, the lectin domain of selectins
binds carbohydrate chains in mucin-like CAMs on adjacent cells in the
presence of Ca2+. The major cell-matrix adhesion molecule, integrin, is a
heterodimer of o and B subunits. They bind to the cell-binding domain of
fibronectin, laminin, or other matrix molecules. (Lodish., et al. 2000)
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http://www.ncbi.nlm.nih.gov/books/n/mcb/A7315/def-item/A7581/
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Apical Epithelial Cell Surtace _— 3e

1 — e -v-.};: e w *
00-:000
' I

(ICAM-1)
Integrin ¥ A Chemoking Receplor
(LFA-1) (CCRS)
Irrirrinie Cell

(T cedl}
Fig. 5 Molecular interactions that mediate immune cell adhesion to

airway epithelial cells, transepithelial cell migration, and retention at
the airway lumen. (Michael J., et al. 2001)
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http://0-physrev.physiology.org.library.pcc.edu/search?author1=Michael+J.+Holtzman&sortspec=date&submit=Submit

(=) ¥&4 (Integrin)

Integrin f_im?e & 5 — 55 € &8 ¥ L L Ao L 4 a0 %
od o2 A E bR e BOF 1 (Heterodimer)
PHdf? e FRoxHEy 18F -PHHE-3 8/ 3 A H -
g e s e > P10 24 4 integrin 443 3.(Gang Niu., et al.
2011)(Fig.6) » o 2 B = &=k B =% & = 7 I A hintegrin ¥ 5 w2
frldm e & vz folm e b LR G R ;ﬁ Vi L 2wt p > AR
Pz chpEr ~ B fos it (Hynes, 1992; Serini., et al. 2006) -

Integrin ¥ 3% % 5 }%m’? 25 B H P g AL 4P BE O integrin

Al AP S AR RRE NS A D AR 4 F IR
T integrin s TR ¥ R M e B G Sk = s 4 (Weaver,, et al.
2002) > #rre e 55 3F 5 v),}”c#fa 3| integrin PR G E 5 AR RE L P oA 2 v
integrin 2i¢ "6 B 45 1 & S B Ao i R (T 4 2
(Jay S. Desgrosellier ,David A. Cheresh, 2010) > @ & %% Bz ® € F
% ke enintegrin 4 3(Table. 1) p w9 — 2257 3 20 5 24 472 integrin v fm 72
Fend 3 (8% » ¥ NP BRpwe chF B kA nawT g P 0 TR
integrin ¢ * £ &2 M AT PR E > TP R T Ik me R (T 2
% (Li HX,, etal. 2013) » F] integrin 43 5 €5 4 4 £ 5 i5% K

e e o
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Leukocyte-specific
receptors

a-subunit . a-subunit A .
a I-doman no [-domain Pl
Fig. 6 The integrin superfamily.
The integrins can be subdivided according to their  chains but note that

some o chains can combine with several B chains. 24 different integrins
are present in humans. (Gang Niu., et al. 2011)
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Tumor type Integrins Associated phenotypes
expressed
Ovarian o4p1 Increased peritonealmetastasis (a4p1)
and and tumour proliferation (avp3)
aVvp3
Cervical aVvp3
and Decreased patient survival
aVvpB6
Glioblastoma avp3 Both are expressed at the
and tumour—normal tissue margin and have
avps a possible role in invasion
Non-small-cell a5p1 Decreased survival in patients with
lung carcinoma lymph node-negative tumours
Colon avp6 Reduced patient survival

Tablel . Integrins in cancer progression. (Jay S. Desgrosellier ,David A.

Cheresh, 2010)
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% = & CCN family

CCN(Cyr6l » CTGF > Nov) 3% é i p > m = B = R ehy - B
FAGH 0 ARG el BA R e 7B
(- )JCCN1 (Cystenine rich 61, CYR 61)
(= )CCN2 (Connective tissue growth factor, CTGF)
(= )CCN3 (Nerphroblastoma overexpressed, NOV)
(= )CCN4 (Wnt-inducible secreted protein-1, WISP-1)
(Z )CCNS5 (Wnt-inducible secreted protein-2, WISP-2)
(= )CCNG6 (Wnt-inducible secreted protein-3, WISP-3)

CCN F2%& 5 im®e *t A H 3o > VA £ F]F ~ tmie ek & imie
BRA g BB wme R L BE e d £ R 4B D
DEGH o FRmE s s A B B folmre b T A
& B ATA B 4 < (Bigstock, 1999; Katsube., et al. 2009; Lau and
Lam, 1999; Perbal, 2001) ; CCN 3¢ &%t &5 &% Pk kL - 97
MU BEFEE R - ROE O AR w BAP 0L AT S (Fig. 7)
(- )Insulin-like growth factor binding protein-like module (IGFBP)
(= )Von Willebrand factor type C repeat module (VWC)
(= )Thrombospondin type-1 repeat module (TSP-1)

(= )Cysteine-knot-containing module (CT)
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Jf"“f%»CCN =0 % Pf'm““]f#? M e e ?ﬁ» & 25 4o VWG

% TSP-1 %7 M mre 51 fhintegrin & & > 4= integrin § & £4%

LBy B HEL ;ﬁ- L@ mre N A e (T (Fig. 8) o

=2

WISP-1(WNT1-inducible signaling pathway protein 1) = CCN 2%

dEN S R EEEE EA 3 S AL L e

—_
7~

FoShA R tmre b LR BFb G o AW Y Y > WISP-1 iE A
FIAFIH/ET I TR X SR E F BB & (Perbal.,
et al. 2008 ; Chen PP., et al. 2007 ; Sin., et al. 2009 ; Hou CH., et al.

2011) > i& @ BB B MM aad £ > #7102 WISP-1 4% % & 5 oncogene >

Py e md WISP-1 tpeniz » 2 4 ¢ I € & ché ¢ (Tang

Q.,etal. 2011 ; Hou CH., etal. 2011 ; Chen PP, et al. 2007) -
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http://www.ncbi.nlm.nih.gov/pubmed?term=Hou%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=21453685
http://www.ncbi.nlm.nih.gov/pubmed?term=Tang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=21564416
http://www.ncbi.nlm.nih.gov/pubmed?term=Tang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=21564416
http://www.ncbi.nlm.nih.gov/pubmed?term=Hou%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=21453685

A T 1 [ T3t ;- T - | — Y

ccNi s O-{wereg{ vwe J{mse{ e }-

(=) | AT [ [ r=—

CCN2 (mx_>{terep){ vwe J{mse]{ cr  }-

= [ [t e = T — —
CCN3 ®IGFBPH vwe TSP |4 CT |-
e 1 [ o1 T = = G = — "
CCN4 @—1 IGFBPY vwc P cr |-
= [ [ O =
CCN5 ® 1GFBP{{ vwcC TSP }—

CCN6 @ IGFBPH{ vWC 1P| cr |-

Fig. 7 Recombinant CCN constructs.

A schematic diagram of the six recombinant CCN constructs illustrating
the thioredoxin (Trx) tag and the four CCN domains. The conserved
disulphide bonds in each module are also shown. (Kenneth P., et al. 2011)
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http://www.sciencedirect.com/science/article/pii/S0006291X11005341

TRKA Integrin | Frizzled Notch

Nature Reviews | Drug Discovery

Fig. 8 Molecular interactions through modular domains of CCN
proteins. (Joon-1l Jun and Lester F. Lau , 2011)
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WERBRES S 5 RA L2 7F2p od 2o B A Fhn i
’F‘K‘“E”ﬁ;«lﬂ!’ﬂ"”%‘l% g\:rﬂwlﬁszmﬁgﬁﬁ%:imﬁgé[”’ii:}%ﬁm

o v REA RS DR ARSI R D R AE L A

B R 2 A TR T Y RN F R E S g
J& o~ fﬁg‘_hngj\ -&,ﬁq\ﬁrgggg s Va8 T R rggg& s T Bm—*}%\:‘ ﬁxj}; Behi

C gk e j(OSCC) - A5G B R RRIEINE I {r@ B DI I
= % (Lyons and Jones, 2007) » £ v #jp ¥ S @ A 4 e E L

0 AT o doa O R VRenA S I TR H B2 EH N

fmre el 2L E £ & o T

-
e
Ea}
=
e
=
g
=
ek
\\ T
b
=
pa

SR B NN L e ¥ A 4 2F § ahiw e F]S oiw e e # (Kaseda K.,

etal. 2013) > & BB 4 £ 0 B PR e R b d ;X

FAF o A AR A & o g PSR F D R e § B A £
O WISP-1> & 325 %% ~ %l ~ ~ %% % s ¥ p B % (Perbal., et al
2008 ; Chen PP, et al. 2007 ; Sin., et al. 2009 ; Hou CH., et al. 2011) >

® WISP-1 & 67 % et B o WISP-1 Lim#e A s3]


http://www.ncbi.nlm.nih.gov/pubmed?term=Kaseda%20K%5BAuthor%5D&cauthor=true&cauthor_uid=23786153
http://cancer.china-project-hope.org/default.htm

v 0 B3t CCN 7% eh— B (Bork, 2003) » %222 5 484 B84 > 4o @ i1
PN A e F ATA M e e 0 B B & e B ep B R D WISP-1
7 ¥ s integrin ofe §8 (ligand) > %8 integrin en & > @R 4
I lmE P oo

Pae%® WISP-L alpmnizr 2 H 7 FE & hk ¢
(Tang Q., et al. 2011 ; Hou CH., et al. 2011 ; Chen PP, et al. 2007) » X @
WISP-1 £ F 258 0 vl i 5 10 A § % Jraf 30 9100 A 3h 2 R 3

WISP-1 44 v 92 fm e & (7 5 4 9190258

-8 E3i P

¥t WISP-1 $F T vk e R {7 iy 4 chBi 882 H Ay o

(- YWISP-1 $5+ & #5 v 32k fm v 1 {7 5 4 B 4 o

(2 IWISP-1 £ fd 347 ICAM-L sk 3 » ie @ e v v o R

T °

(= )4E 2+ WISP-1 3 ¥ v 9208 fwfe i 4 @ vRRL IS o
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http://www.ncbi.nlm.nih.gov/pubmed?term=Tang%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=21564416
http://www.ncbi.nlm.nih.gov/pubmed?term=Hou%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=21453685

¥
(-
1.

2.

(=

¥z et

- & RERATEHE

)ik
¥R k[E ek Ak k R 2 (Beckman Coulter, USA)
Bl o

koob % 4 (Gel analysis system, UK)

TpER & fFi 4y F B E (Applied Biosystems Inc, USA)
3 ¥ 5 & kR B3 (Muti-spectrophotometer)

kLRS-

oo (Thermo)

25 A BT B (Misonix)

FEEEERE

(1) % 32 % 22 ]

1.

DMEM (Sigma-Aldrich, USA)
DMEM/F-12 (Sigma-Aldrich, USA)

Fetal bovine serum (FBS) (Invitrogen, USA)
Gentamycin (Invitrogen, USA)

Trypsin (Gibco, USA)

DMSO (Sigma-Aldrich, USA)
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7. Penicillin/Streptomycin (P/S) (Gibco, USA)

(2) 'z #% = & 47 (Migration assay)
1. Transwell (Costar, NY)
2. Formaldehyde (Sigma-Aldrich, USA)

3. 0.05% crystal violet (Sigma-Aldrich, USA)

(3) & £ AF 4 F & (Quantitative Real-Time PCR)
1. TRIzol (MDBio Inc, USA)

2. DEPC water (MDBio Inc, USA)

3. MMLYV kit (Invirtrogene Corpoation, USA)

4. lsopropanol (J.T.Baker, Europe)

5. Chloroform (Sigma-Aldrich, USA)

6. OligodT (MDBio Inc, USA)

7. ICAM-1 primer (MDBiIo Inc, USA)

8. GAPDH primer (MDBIo Inc, USA)

(4) 7wz 4 4 (Transfection)
1. Lipofectamine (Mirus Bio, USA)

2. c-Jun siRNA (Santa cruz, USA)
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3. control siRNA (Santa cruz, USA)

(5) % ¢ B 4 £ sz (Chromatin Immunoprecipitation)
1. 37% Formaldehyde (Sigma-Aldrich, USA)

2. 1M Glycine

3. SDS lysis buffer

4. Protein A/G (Millipore, USA)

5. Low salt immune complex buffer

6. High salt immune complex buffer

7. Lizl salt immune complex buffer

8. TE buffer

9. Elution buffer

10.5M NaCl

11.RNase A (Thermo, USA)

12.0.5M EDTA

13.1M Tris-HCI

14.Protease K

15.Gel/PCR DNA Isolation system kit (VioGENE, USA)
16.1ICAM-1 primer (MDBio Inc, USA)

17.Agarose LE (MDBiIo Inc, USA)
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18.TBE solution

19.c-Jun #ukd (Santa cruz, USA)

(6) & * & 2k (Western blot)

1. Acrylamide (MDBio Inc, USA)

2. BCA™ protein assay kit (Thermo, USA)
3. 0.5M Tris-HCI

4. 1.5M Tris-HCI

5. PMSF

6. NazgVO,

7. NaF

8. Tween 20 (AMRESCCO, USA)

9. Glycine (Sigma-Aldrich, USA)
10.Tetramethylethylenediamine (TEMED)(Sigma-Aldrich, USA)
11.ECL kit (Millipore, USA)

12.Western blot develop & fix (Kodak, USA)

13.PVDF membrane (Millipore, USA)

(7) #%& (Antibody)

1. ICAM-1 (Santa cruz, USA)
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. WISP-1 (Santa cruz, USA)
. B-Actin (Santa cruz, USA)
. pPASK1/ASK1 (Cell signal, USA)

. pp38/p38 (Santa cruz, USA)

. pPINK/INK (Santa cruz, USA)

. p-c-Jun/c-Jun (Santa cruz, USA)

. Goat anti-mouse 1gG-HRP (Santa cruz, USA)

. Goat anti-rabbit 1gG-HRP (Santa cruz, USA)
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o8 R
(1) Jm?z £2 % (Cell culture)

P R L A BT B A e SCC4A 1 2 Cal 27 o
B ibdleee o B R A7 5 10% a2 w F(FBS)2 1% 472 #
Penicillin §- Streptomycin #» DMEM/F-12 3 % & » %% 5 37°C -
5% CO, 282 & 4 » ) 2~3 T M £ - = o

BARZ EBRI P MR LR w,% » 4v ~ 3~5 ml =3 PBS
(Phosphate buffered saline)(0.02% KH,PO, ~ 0.02% KCI ~ 0.8% NacCl -
0.21% NaHPO,) fimik i# £ = » e » Iml 5 Tripsin T ** 37°C ~ 5%
CO2 %4t 234 Flwmke RF ST iEipE 2 F ot we m
Fo N rPERBAREIRfe A rmiE i ¢ o

fRk mie dhmie d R AL F BT > B 37°CoKiE R L v R
Blmre B TP e Sml fiwmre i £ R e > B3 15ml e ? > 1
1200rpm & 10 4 4 fs » &+ ;%;‘&&K{Tt e  EER AR RSB A

r 10 s mE g ¢ 5 A 37°C 5% COZ B & B & o

(2) imPz T {3 & 47 (Cell migration assay)
oz fe i3 & 45 A1 *  transwell (Costar, Corning Life Science,
Acton, MA; pore size 8 um) 24 3t 45 % 44 o & transwell * & 4r » i@

4] W) 2 FRl 30 A 48:72x10% e s AT K 2% 300 ul £ 1% FBS
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¥ A&k o T4~ 30ng/mIWISP-1 5 2_ {82 % 37°C ~ 5% CO, 2 £ % 4
16~18 /| pF» B+ T R R R vl“,/TT » 1 3.7%45 & R H T 15 & 48> PBS
jFieis * 0.05% crystal violet % ¢ 30 #4815 - £ 2 PBS jie - * Hf
Ry R e o TE A BEHCA LR T i (7 e im v B -

A RR L 7 AT

B - )5] £ ## (Wound healing assay)

FY mie b iy 05 E O BRI T A e e b Sk 0 3R
LY X -SLCE A SR URSEC R Bl B S LR - S A - S
MR AR 24 PRI R LD - FEERT 6L AR
LB BEFRITIE AR A R ER 93 WISP-1 > 1+ &k

BgpfEmve i R 6T RT A R 16 1 PE o B 7 AT

-

G dn e i 3 Hichm e e (7 Rl B PR R R A

(4) lw®e = J° & #7 (Cell invasion assay)

#-7 7 polycarbonate membrane :F transwell ¥ *t 24 3445 » 4c >
30~50 ul matrigel *+ polycarbonate membrane *+ > & matrigel 5 # (s >
#-2 gipwre 22 @ FBS a2 %R & T 480 transwell + > @ 24 34 %
R4~ 75 1%FBS 32 %% 227 F kR e WISP-1- 21533 37°C~

5% CO, 2 35 % 43 16~18 /| B¥ » 31 T & 33 % ix ok o 11 37%38 5 H
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TR LS 4 480 U TR K matrigel ) i"f » 12 PBS e s * 0.05%
crystal violet % 4 30 ~ 4&fs » £ 12 PBS jjix - * 7= CHREF AW
L ,EJI"'\:T“T ?&P/{ ﬁﬁ%i’l&]ﬁryjmmﬁgﬁ ';r_,_—nl_ &‘E’:

A o

(5) % & % %9 % (Immunofluorescence)

LAY EFHRANGIRFMF R E ¥ X3 2 FRE
FUR R et T > 3 R iR FulB 4 £ 7 (Antigen-antibody complex)
MR flmiz? o Blwmie & gk P+ > Fd WISP-1 2 2 /] PF2
S B E I 3T%IEE HRE e 10 44 0 % * PBS
e =0 e 0.25% triton-X100 H-iwmte SdT e o (EF 5 A 4 (S 1
PBS ifi% A = > 4v » f-f# 50 & ch— b (c-Jun)F fis 1] B > 12 PBS
Foed o FEFN R G F ke BMwk s i 1 [ pF 0 12 PBS
‘}%"}3&6& =L o Eid 4 » DAPI % w75 F & 5~ 48> £ 11 PBS i3 3%
=0 Hegh 5 B-d 3 4% mount solution 3tk B F AR AR I zeiss

fluorescence microscope p # -

(6) Trp= B & pri4f & & (Quantitative Real-Time PCR)

Quantitative Real-Time PCR %_4|* & — = primer 7 PCR i 4% ¢

e

Ak U F R AR R E B EER T heng K E i
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AL E BHEAL DAL o R 6 A HY 4o~ 500 pl
TRIzol » i£% 5~10 ~ 4&fs# 2 1.5ml HpcE g @ > 4> 100 pl
Choroform Zif 1 445> ¥ % * %8 5 4 45 > > 4°C ~ 13200 rpm &<
15 & 48 » P Gk B ATHRE e g ¢ 0 f 4o » 500 ul isopropanol
alcohol ¥ ;F feiR fris 4 % %8 10 » 45 > > 4°C ~ 13200 rpm &< 10
Ao gt P L RNA OB B & 0 IR bR 1S e~ 1l 75%:E g
T >k BT (501 4°C ~ 7500 1pm g 5 A0 B il 455 I 0 B
525 4v ~ 10~30 ul DEPC -k » % 7% RNA » 73+-80°C 7k 4

#- RNA 41* Beckman DU-800 UV/Visible spectrophotometer 7|
RNA k& > #-28 % c0RNA 1% MMLV kit #- RNA # = cDNA -
B~ 1 ul ¢cDNA 4c > 1 ul primesr 2 5 pl 2x supermix ° #8 {5 48 DEPC
k3 20 plo 4k & 1 > Applied BiosystemStepOne it 7 95°C 10 4 4& >
95°C 15 4} » 60°C 1 A 4 » % 40 1B (53R « 7 AR 4 B T 5 3 v o5 foge

Frdlletp £ % o

Primer 5 7.
Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) :
(Forword) 5°-ACCACAGTCCATGCCATCAC-3’

(Reverse) 5’>-TCCACCACCCTGTTGCTGTA-3’
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ICAM-1 :
(Forword) 5°-AAAGCTATGTATGTATGTGCTGCAT-3’

(Reverse) 5’-AACCGAGAGAACCTTCCTTTTTAT-3”

()% ¢ # & ;2 (Chromatin Immunoprecipitation)

HRIT5AGS R DNA S Joo H 23 e% pr g4 £ el £
FI#* 25k R DNA F787= ] BB > 2 4] % Full2 (7 LR
B0 HFH-DNA & F-6 Fadg W3 DNARLEFPCRFA B W
frig DNAfod-v FFRF L3 ®% o

#-SCCA 'm¥e fx o T3 418 30 & 450 Mg 18 4 » WISP-1(30 ng/ml)
T* 1 )4 x 135 Wl e 37% 4G5 2B T iv* 10 480 2 18
4e ~ 500 pl 1M glycine 5 4 45 > %%'L”‘ 2L AR B ARIEH i e 5 &
% 1611 PBS -,‘g‘-;;tas =t » " 4e » 500 ul SDS lysis buffer i®* 10 4 45>
Blmre BT RS FAZF A RYT 0 4 13200rpm Freo 10 A48 0 B
b fiRe o 2 WP~ 50 pl F 1% inputs ¥ B~ 450 pl e ~ 15 pl protein A/G {r
10 pl erc-Jun Fkg i % 24 | B o Hfk &2 13200rpm B 1 4 4818
4 ",f_} jik o @ B4~ Low salt immune complex buffer ~ High salt
immune complex buffer ~ Lizl salt immune complex buffer 2 TE buffer
£ 500 ul » & W53 35 {52 13200rpm s 1 4 4618 2 %J iR

B {$ 4 » 200 pl =2 Elution buffer z /8 i®#* 30 » 48 > 12 13200rpm 3t
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SEPY FESE SR

Input 4= IP #% &4c » 8 ul 5M NaCl » 65°C 4c #1 & & 4~5 | p¥ ;
£F4~ 1 pl RNase A A 37°C 7% 30 445 > & i84c» 4 ul 0.5M
EDTA ~ 8 ul IM Tris-HCI % 1 pl Protease K # 45°C £ % 1~2 /| ¥ o

#¥41* Gel/PCR DNA Isolation system kit % 5 B DNA » #-
B enDNA 2 7 PCR> PCR i i % 7 ul DNA ~ 2 pl primers ~ 0.5 pl
10mM dNTP ~ 1.5 ul MgCl, ~ 2 ul 10x buffer 2 1 pl Taq » 4844 4c -k
3 20ul > 327 94°C 20 ) > 54°C 30 ) » 72.3°C 30 #y » + 40 ¥ PCR

527 DNA T4 12 UV BB > #9585 Bk

3\\}

L)

ICAM-1 promoter primer & >1:
(Forword) 5°-GCAGCCTGGAGTCTCAGTTT-3"

(Reverse) 5’-GCTGCAGTTATTTCCGGACT-3’

(8) & * % ki (Western blot)

o FUR PRI KA 474 R ded o R 55 d SDS-PAGE
TAA IS I DA R > B F e Pl £ o e g
Al BRI o 3TC B A& ok ki 0 B £k > 1 PBS i

#ed = o Ae o~ 100 pl lysis buffer #-‘m?z 3 2 » #-lmPe 3B~ 1 pc g Hs
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AR 4°C~ 13200 rpm &g 15 A 48> B ) ¢ R 3R v BkR
%4 572 ~ SDS-PAGE ¥ A 33-v 7 » 2 ¥#H & 1 PVDF %t -}
PVDF %-% ** 7 3 10% %t %544 e TBS-T «riblocking buffer » £ # 1
P RS REY - B R - BT 1) pF > 4o ECL &

> #-PVDF %z & 3 & @ K F R Gk o

(9) fm?z 3 4 (Transfection)

Blwie 4 63V HY B & - X |+ lipofectamine #& 472 > &
& Bif £ 0 DNA a8 siRNAGR T £ 2 ug/well)t e 4w 4
? > 4v »~ 50 ul 7 serum-free DMEM/F12 > # ¥ ¢ %5 2 5 4ug/well
¢ lipofectamine *+ 50 ul =1 serum-free DMEM/F12 » & ‘242 % 5 & 48
63 FApRfeR 530 ~ 48 H63 %Y R ﬁﬁ%%ﬁéwﬁ e x
900 ul = serum-free DMEM/F12 £2 100 ul % %88 fei% > % 3t 37°C

5% fasp k16724 [ 0 B R ST BRI o

(10) 4. & i § e % 4 (Immunohistochemistry staining)

B gk 8 E Y 60°C Meda o R 20 A B BT R F R K i
B P B xylene ¢ o AL FE R D A4 2 S#L Y 2 : 100%
ethanol > & =x % & & 5 ~ 48 > % 95% ethanol > & =X & & & 3 ~» 45 >

7R 14 85% ethanol * & 3 ~# 45 > £ s 75% ethanol ¥ & 3 ~ 45> - ¥
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%I CFRF Ll A4 50 TR R AR > gk e s
# e citrated buffer 15 4 48 > fRfs 2 p R-Ribie 10 ~ 48 > EHF 1+
3% H,0, 22 10 % 45 - protein block & & 10 » 4 > 4c » — & ifl
(WISP-1 & ICAM-1)*+ 38 T F Ji 2 /] B> #K 15 4 » = Ml 5 Ji 30
A e F )" DAB -4 § AR e M TR 4 17 ¥ 3k & g 3~5
B o Bt * FRA % (hematoxylin)ig (7 fwmre ($2) 4 ¢ > 2. 1630 p KoK

bk 10 AT T 15 A4 B is AR

(11) ' it 7] (Tissue microarray)

FEF p USBiomax » Hik e 2ok fE4a8. 5 1759 fd i/ + E 3 - &
Kikype 7RFT B AEAH TR TH AR DS BT
2ERET AT » FEE F B R R R LR B LR
o B EALY B L FIR b A R R T Y

GRS PLEFELE L 172 B EEX o ML Y L 8 v Rk

l“g‘jpé}%ﬁj“iﬁ%;‘%{ﬂi;qlf J‘TL b’ = ..‘tl %Epﬂ OR601a ;}&—I’L ‘E' ﬁ?kq;[f,lﬁ’xi 5'1*7’ 1—}1

(s

= é’m‘iﬁifﬁ‘i 24 > 2 WISP-1 2 ICAM-1 30 » ¥ 3%i3ties f8 30

R A W R AP ML -

FBFHRDEBEF AN FEK FHRES M mean £ SD %
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http://cancer.china-project-hope.org/exingzhongliu/default.htm
http://cancer.china-project-hope.org/exingzhongliu/default.htm

;> 72 ANOVA % Student’s t test i& {7 #icdg ~ 47 > p<0.05 *+ 3i3t 1+ £

\

R MEFLD -
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Syri B%
¥ - & WISP-1 838 A 3 v w2k mfe et {7

S EF AL A A WISP-L ¥ 04 e e T (7 2 B 48T 0

%

(Chen, P.P,, et al, 2007; Xie,D., et al, 2004) > 7k m WISP-1 2 58 % v »¢

ik mve fpenfe T A5 AT ARE #71 WISP-1 §3 4 5§ v vz gk
M amie pen T a4 AF g B AT P )+ Transwell assay % 2 &
e R Ty 4 o SR AT EHR b AL e tk(SCCE e
CAL27) & WISP-1 £33 T » 8 fn % e {7 i3 4 # 4c (Fig. 9A) » 2 #F >
41 * Wound healing assay & ] fm & 7 {7 e 4 %5 WISP-1 7 | ik
B flgcinre 16 /) B2 {53 | SCCA R 75 4 € 5f ¥ WISP-1 ek &
A B 4e(Fig. 9B) 5 ¥ b > A ongf ) WISP-1 7 itie SCC4 =%

fe 4 3 4e(Fig. 9C) o d 1 F 2 % Bgor > WISP-1 7 1 IR38 i8 38 A 55 v 4%

Bk A Rl te (7 o

¥ & ICAM-1427 4 WISP-13 & 2 Sgr gk + 4 Rlw
Yo enfe {3

FP B EE I WISP-1 4eie (538 A 85 v ek b AL fplmie cnfe (7
S TR EFEY S BRI FAFDAR > § e igd
WISP-1 g2 15 > 2% i3 I ICAM-1 mRNA =24 3.3 4c (Fig. 10A) > 12

Fy £ A ?}]?ciﬁ 210 ICAM-1 fhd LA 4e € 18R A 37 T gk |+ A e
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v chfe (7 2 & 4% (Yang,S.F, et al, 2010) 712 2 9 {53k ICAM-1 ¢ 42

& WISP-13 & 4 2o vt - A fpimie cnfe i » § LA PR 2
JER e WISP-1 3-v 3 ez %42 > 1% & & L 8L 2 wpER £ fs
W4 F kP ICAM-1 3% 2 mRNA i > A P Ra s 5
ICAM-1 3+ 2 mMRNA 4 4% ¢ ¢ F WISP-1 g2 ek & + = 7
‘v & R (Fig. 10B-C) > &% » A L :&- 4 | * ICAM-1 siRNA # %

ICAM-1 %_7 4

\\\?{s-

22 4 WISP-1 # & J% ‘w2 Te (7 » & ICAM-1 SiRNA
D Rpmead > F% T LG vee prdl ICAM-1 3-v £ R0 Z fE iR
WISP-1 3 & J fw% fe {7 (Fig. 10D) » % 7 { 4ef£ X WISP-1 7 123 &
ICAM-1 en I E Jg fwPe crfe (7 o #5002 0 i) % :)I%:Ei o M R p
> # WISP-1shRNA i 3 SCC4A 4 » f|* & = L g2 kg > § ‘e
e WISP-1 3-v £ LT "2 pF > ICAM-1 v £ 387 T *% 7 (Fig. 10F) »
BF- R w4 Transwell assay # B fmve 1 7 chig 4 2 F F
P B %Mo i WISP-1 ™ " pFo g imie R (7 4% 4 4 T % 1 (Fig.
10E) o 434501 ¢ & 5% 17 50 WISP-1 2 & A 55 v sk F A g i chife
{7 Jf i 3 4r ICAM-1 eh 4 TR o

WISP-1 & 47 12 jm % 5C + chintegrin & & - g0t B & 3 o
g N 24 4 dm e ¥ 5t (Brigstcok,D.R, 2003) o #714 fmrE w ad® WISP-1

s » 41* Real-time RTPCR ##| % FFo% Bx H ~ e mRNA £ 3R > %
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*rEZav % B3 I mMRNA £ 5 3 4c 3R % (Fig. 10G) > #71u3g L &
4 integrin avBE tAFLAl 3 fwre po g2 30 A4 0 TG s TR R
WISP-1 B8 w2 chff (7 2 ICAM-1 =h4 (Fig. 10H-J) o #7124 >
WISP-1 88 4 #5 v W@k moe fenfe (72 ICAM-1 th4 % 15 38

integrin avp3 o

%= & ASK1 %2 4 WISP-1 3 & fm* i3 |[CAM-1

W

Apoptosis signal-regulating kinase 1(ASK1)%_ MAPKKK #2% ernd
®» — B » %-# 4 mitogen-activated protein kinase 2t i # 542 (Lu,K.W.,,
etal, 2011) > * ASKI1 © B ZFHEF ¥ L 487 4 MR mie il (7 2 549
(Sun,Y., etal, 2002) o 2% i i3k ASK1 » 3% 5 52 & WISP-1 3 & J ‘m
fpenfe {7 o B ko o @ A4 ASKIL #74 #|(Thioredoxin) T ‘m Pz 32 »
¥ 4 s drd] WISP-1 2 & bm e thie (7 2 ICAM-1 #h 2 31 (Fig.
11A-C) 5 g+ ¢k » % ASKL1 shRNA # 4 1 g lmre p > 7 ¥ Frd] WISP-1
N &g me ch# 7 2 ICAM-1 94 3 (Fig. 11A-D) o % 5 e
WISP-1(30 ng/ml)EJ2 % e pF 8 > 3 3 ASKL & Thr®® 2L+ mips
v 3 % (Fig. 11E) > ¥ = &2 integrin avp3 H {ki4l 3 we p 7 e

WISP-1 3 4v ASK1 gipi it (Fig. 11F)° %]+ > WISP-1 i i integrin avp3

e ASK1 3 % KA 4o fpimre fe 72 ICAM-1 £ 3R -
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& INKFrp38 i LB 48 58 & WISP-1 38 & B jw e ch
fe {7 2 ICAM-1 end 3R

ASK1 §* MAPKKK 32%¢h- B » ® 7 /% (4 T #51 JNK 4 p38
2 4 B (Tan, T.W,, et al, 2009 ; K Tobiume., et al. 2001) » #7122 i3 44
4 fmre JNK(SP600125)Fr p38(SB203580) eradir 41 A 7 e 30 4 45 > 3%
BF g v v i WISP-1 3 &% fn e ehfe (7 2 ICAM-1 ¢4 7.(Fig.
12A-C)> { i&— # # Frzn INK fr p38 2 & 245 § 422 & WISP-1 3 &
T snfe i {7 AP @ S & g2 e R INK fe p38 F-v mRph it
23 5T 0 W i JT WISP-1 % e pF & 8EpF > INK fr p38 3-v
% 30 A 487 BB AHps (C i (Fig. 12D) > 4 F A4 P B 4F 34 integrin
avp3 ~ ASK1 4= INK 2 p38 2. fF F T 25enff (2 0 #7025 J2 integrin
avp3 H friukg & ASK1 Fr+4| & (Thioredoxin) » 3 % 2 I+ 1 Fri|
WISP-1 # & JINK/p38 #-v gips it (Fig. 12E) - 434501 + S 5% &7 >
WISP-1 #% i integrin avp3 = £ -~ ASK1 4v INK/p38 2t 4 i = iE e

CHTT VB s Ry ee (72 ICAMAL ehA T -

%7 & AP-1 42 4 WISP-1# §Fm% iz 2 ICAM-1
15 L @0 08T 7 4 ) > activator protein 1 (AP-1)7% it # 134 & 4

BT VR imre ihfe 7 2 ICAM-1 h% (Min R, et al, 2012) - & £ *
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AP-1 #7443 (Curcumin = Tanshinone)# &2 I fmr 42 » & % % R
WISP-1 23 & & ‘m# 7 (7 2 ICAM-1 4 Beic 4 T % 7 (Fig. 13A-C) »
=T ORI F > BB R F AT R LR R RE o R
AP-1 E_F 5 A% #7rf]* c-Jun SiRNA # 24 3 w2 42> % 1< c-Jun
LI H LT U grd] WISP-1 3% H B ime chfe 72 |[CAM-1 ¢h4 I
(Fig. 13A&B)> & #F 4¢ WISP-1 jo32 # e i B BE7F > % 1435 §4F 3R c-Jun
F=0 3 Bips i R % (Fig. 13D) > gt ¢k > %4 integrin avp3 H thyikg ~
ASK1 Fr1#|(Thioredoxin) ~ p38 Fr|#(SB203580 f= IJNK e
(SP600125) » # 12 Fr4] WISP-1 34 ¥ c-Jun 3-v Eipi i (Fig. 13E) -
ICAM-1 #%-284 % -279 e¢hix % 52 AP-1 £ &% » v uay
ICAM-1 A Fle& o T kA 8 7 f2 c-dun & WISP-1 e gz ™
A F ¢S 6T AP-1 88 1 & GE ICAM-1 sk > #7034 P T
Chromatin Immunoprecipitation (ChIP) e F 2% » 2 % ¥ 1 W% &
WISP-1 g2 ® » ¥ N E c-Jun » 8 S & 7| AP-1 2 & =+ A4 4
ICAM-1 4 3> 2@ 363 1 peded| B8 > 7 121 s Frd] c-dun »
fei & 7] AP-1 % & t=(Fig. 13F&G) - & 11+ %% » pat FTHAET
WISP-1 i% i integrin avf3 &% B ~ ASK1 fr INK/p38 3t 4 i /& iR
c-Jun &t ¥ » 23 & ICAM-1 % 31> %ﬁt“ B AT Gk e

e {7 o
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¥ 2 & WISP-14r ICAM-1 ¢4 B3 v Wi s B i A 4
3 AR R

NPT s RS PR T AR ERE S > R

\\E

WISP-1 2 ICAM-1 F-v > % % % 3 WISP-1 {= ICAM-1 %765 ke %4
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COTRBT R R R EF RS D FIVHT SRR ¥ T ERE 2
WAP > R g R E R LA R 2R AR

# L (Alvi and Johnson, 1997) » #7120 3533 © Ve o P ek <+ 3] A% kg
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2008 ; Sin., et al. 2009 ; D Xie., et al. 2001) » i & > WISP-1 §? v %%
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Migration assay 7P WISP-1 ¢ #:& v 2% m?e (SCC4 2 CAL27):me
7 (Fig. 9A-B) » 2% i 4 # E.%‘« e | OB IR TR R E.%‘« 4 #F h
WISP-1 % 35 > ® WISP-1 ¢4 B ¥ A ¥ & & 4p B (Fig. 14) > o ¢
EHACLI] Ol & T 3 3 B M T A 2 G R
}Iia B ATk p 2447 TNM 32 WISP-1 2 ICAM-1 E_F 5 4p B {2
AR E-ER A e

ICAM-1 > f sk v 7% P - B > 2 & d T B extracellular
immunoglobulin G-like domains f=— & short cytoplasmic tail #1 = »

w2 F 78 -0 4p B 3 (Diamond., et al.1991) » % f&F" 7 a‘p 41 ICAM-1
Wil @b fez R a4 P FL & & 7 (Chen, etal. 2010) > ®
© B dp i A = 2 @43 M (Jay S. Desgrosellier ,David A.
Cheresh, 2010) - #% i7* 3¢ 3. WISP-1 # 12 238 ICAM-1 2 33 4c (Fig.
10A-C) » = WISP-1 2 & © wefiyfm® e (7 2 % 4F ICAM-1 %7 4= (Fig.
10D) > gt ¢k > i) # :}l%fr B 4 hwre e 38 3 WISP-1 shRNA i# & SCC4
A2 > K- SCC4 A2 e WISP-1 7] % I Bt e en WISP-1 3-9 % IR
TP ICAM-1 Fv A IS T o @ P v R miE R (T 4 R R i
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integrin avPB3 (h& > @ 4 F URR v R £ E G R IRRE o
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* Real-time RT PCR # |7 FFa% BX H ~ o mRNA % 3R > &% /2
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ovB3 H tkikE T fwmre g2 30 4 45 0 Frd] WISP-1 52 integrin avB3

‘JH—

2L RS v imre e 7 4 F % (Fig. 10H) » £ 57 integrin avf %
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ASK1 % ¥ # mitogen-activated protein kinase 3t 4 E& /& 42
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Fig. 9 WNT1-inducible signaling pathway protein 1 (WISP-1) induces
the migration activity of human oral squamous cell carcinoma
(OSCCQ) cells.

(A) Cells were incubated with various concentrations of WISP-1, and the
In vitro migration activity was measured with the Transwell assay after 24
h. (B) SCC4 cells were incubated with WISP-1 for 16 h, and the
wound-scratching assay was performed. (C) SCC4 cells were incubated
with various concentrations of WISP-1, and the invasion activity was
measured with the Transwell assay after 24 h. Results are expressed as
the mean = standard error of the mean (SEM); *, p < 0.05 compared with

the control; #, p < 0.05 compared with the WISP-1-treated group.
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Fig. 10 WISP-1 increases cell migration and intercellular adhesion
molecule-1 (ICAM-1) expression through the avp3 integrin receptor.

(A) SCCA4 cells were incubated with WISP-1 for 24 h, and different gene
expression was examined by quantitative real-time polymerase chain
reaction (QPCR). (B-C) SCC4 cells were incubated with WISP-1 for 24 h,
and ICAM-1 expression was examined by western blotting and
quantitative real-time polymerase chain reaction (qPCR). (D) Cells were
transfected with ICAM-1 small interfering RNA (siRNA) for 24 h,
followed by stimulation with WISP-1. The in vitro migration activity was
measured with the Transwell assay. (E-F) The protein levels and
migratory activity of WISP-1 and ICAM-1 in SCC4/control short hairpin
RNA (shRNA) and SCC4/WISP-1 shRNA cells were examined by
western blotting and the Transwell assay. (G) SCC4 cells were incubated
with WISP-1 for 24 h, and subunits expression were examined by
quantitative real-time polymerase chain reaction (qPCR). (H-J) Cells
were pretreated with avB3 monoclonal antibody (mAb) for 30 min
followed by stimulation with WISP-1. The in vitro migration activity and
ICAM-1 expression were measured with the Transwell assay, qPCR, and

western blotting. Results are expressed as the mean £ SEM; *, p < 0.05
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compared with the control; # p < 0.05 compared with the

WISP-1-treated group.
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Fig. 11 Apoptosis signal-regulating kinase 1 (ASK1) is involved in
WISP-1-induced migration and ICAM-1 expression.

(A-D) Cells were pretreated for 30 min with thioredoxin(200 ng/mL) or
transfected with ASK1 shRNA for 24 h and stimulated with WISP-1. The
in vitro migration and ICAM-1 expression were measured by the
Transwell assay, gPCR, and western blotting. (E) SCC4 cells were
incubated with WISP-1 for the indicated time intervals, and ASK1
phosphorylation was examined by western blotting. (F) SCC4 cells were
pretreated for 30 min with avp3 mADb and stimulated with WISP-1 for 15
min; ASK1 phosphorylation was determined by western blotting. Results
are expressed as the mean £ SEM; *, p < 0.05 compared with the control;

#, p <0.05 compared with the WISP-1-treated group.
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Fig. 12 WISP-1 increases cell motility and ICAM-1 expression
through the c-Jun N-terminal protein kinase (JNK) and p38
pathways.

(A—C) Cells were pretreated for 30 min with SB203580 (10 uM) and
SP600125 (10 uM) or transfected with dominant negative (DN) mutants
of p38 and JNK for 24 h followed by stimulation with WISP-1. The in
vitro migration and ICAM-1 expression were measured by the Transwell
assay, gPCR, and western blotting. (D) SCC4 cells were incubated with
WISP-1 for the indicated time intervals, and p38 and JNK
phosphorylation was examined by western blotting. (E) SCC4 cells were
pretreated for 30 min with av33 mAb or thioredoxin for 30 min followed
by stimulation with WISP-1 for 60 min, and JNK and p38
phosphorylation was determined by western blotting. Results are
expressed as the mean + SEM; *, p < 0.05 compared with the control; #, p

< 0.05 compared with the WISP-1-treated group.
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Fig. 13 Activator protein 1 (AP-1) is involved in WISP-1-mediated
migration in human OSCC cells.

(A—C) Cells were pretreated for 30 min with curcumin and tanshinoneor
transfected for 24 h with c-Jun siRNA followed by stimulation with
WISP-1 for 24 h. Thein vitro migration and ICAM-1 expression were
measured by the Transwell assay, gPCR, and western blotting. (D) SCC4
cells were incubated with WISP-1 for the indicated time intervals, and
c-Jun phosphorylation was examined by western blotting. (E-G) SCC4
cells were pretreated for 30 min with avp33 mADb, thioredoxin, SB203580,
or SP600125 for 30 min followed by stimulation with WISP-1 for 120
min. The c-Jun phosphorylation, c-Jun binding to the AP-1 element, and
c-Jun translocation into the nucleus was determined by western blotting,
chromatin  immunoprecipitation, and immunofluorocytochemistry.
Results are expressed as the mean £ SEM; *, p < 0.05 compared with the

control; #, p < 0.05 compared with the WISP-1-treated group.
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Fig. 14 WISP-1 and ICAM-1 expression correlates with the tumor
stage of patients with OSCC.

Immunohistochemistry of WISP-1 (A-B) and ICAM-1 (A-C) expression
in normal and OSCC tissue. The correlation and quantitative data are

shown in (D).
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