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Abstract

Project code: TRG4780006

Project Title: Involvement of c-Met/ hepatocyte growth factor pathway in
cholangiocarcinoma cell invasion and its therapeutic inhibition with small

interfering RNA specific for c-Met

Investigator: Dr.Kawin Leelawat
Department of Surgery Rajavithi Hospital
Tel. 662-354-8080, Fax.662-354-8080
E-mail: kawin_leelawat@hotmail.com
Mentor: Prof. Dr.Prasert Sobhon
Department of Anotomy Faculty of Science
Mahidol University

E-mail: sepso@mahidol.ac.th
Project Period: 2 years

Hepatocyte growth factor receptor (c-Met) plays an important role in many
functions of cancer cells. We examined the roles of ¢c-Met and its downstream signaling
molecules in cholangiocarcinoma cell lines RMCCA1 and HuCCAA1.

The expression of c-Met and its signaling cascade were determined in RMCCA1
and HuCCA1 cholangiocarcinoma cell lines by Western blotting. Small interfering RNA
{siRNA) specific for c-Met was used to suppress the expression of c-Met. The
proliferation, migration and invasion assay were tested in these cholangiocarcinoma
cells treated with hepatocyte growth factor (HGF).

Actiyation of c-Met with HGF triggered the signaling via the ERK cascade
mediated by sequential phosphorylation of MEK1/2 and MAPK and induction of
cholangiocarcinoma cell invasion. The expression-o‘f c-Met in cholangiocarcinorﬁa cells
was suppressed by treatment with small interfering RNA {siRNA) specific for c-Met, and
resulted in decrease in phosphorylation of MEK1/2. Furthermore, treatment with siRNA
specific for e-Met or MEK ihhibitor U0126 inhibited cholangiocarcinoma cell invasion
induced by HGF.

These resglts indicated that HGF and c-Met involved in the mechanism of
cholangiocarcinoma cell invasion. [t implies a potential role for the inhibition of c-Met in

the treatment of cholangiocarcinoma. N

-

Keywords: cholangiocarcinoma; c-Met; migration; invasion; MEK1/2
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TsnuziSomadwing (Cholangiocarcinoma) Lﬂuiiﬂw:ﬁaﬁﬁn’[ﬁlﬁﬂnnﬂﬁﬂ%"‘mqq
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mmnmmmﬂummiaﬂmm’uaqmaawmmomummqumwmﬂmamwaHapatocyte
growth factor receptor (c-Met) Wuaaiuy (receptor) ‘ﬂﬁl’lLW? A0 Hepatocyte growth factor (HGF)
%9 HGF uaz c-Met funumédgdananauvsnsasuzimensiia aiulumainiednm
UNIMTal HGF de oMet uncfgnadlaans ffisainmanizdu c-Met hwasfuzdomadn
%@ (RMCCA 1 uss HUCCA 1)

MILERIB8NT8s c-Met T RMCCA1 ez HUCCAT wONUANAAILAT Western blotting
ﬁwnwsﬁuﬁonwuamgaanma c-Met #838msls small interfering RNA (SIRNA) wazdu
Foynosluians MEK % e MEK inhibitor (U0126) thnnsdnsnamiziinszduliizsduziafia
metastasis L@ Prol}}ération. migration Way invasion B HGF @nmnsiiie  Actin
Polymerization Tuwioas RMCCA1 uaz HUCCA1 danstiausiae Phalloidin Alexaflur a3eving
nﬁﬂlﬁnﬁaaqaﬂﬁﬁﬁ 'ﬂﬁ;ﬂ Laser capture confocal scanning microscopy



inmIenluszay RNA lagldit real time RT-PCR uazfnmnizeulusdiuseis
Western Blotting ® 1313093 19WLNIURAI80NY8Y c-Met TuaaduziFamnodwing MINTEAU o
Met §78 HGF YnlWiAanizuaunTs Phosphorylation 289 MEK % usae MAPK Ssazdninlw
imasunFImadwinfAums Invasion Lm‘lnnwman'sumumi Proliferation uae Luaﬂ’uﬁ"‘ams
WAAIDANUEY c-Met Fap SIRNA fidwizen c-Met wmwm-snr@munaawmmamummmu
HGF ¥ naiia phosphorylation 189 MEK % 9zanad mufia Invasion Anaaiigwi@isniu uas
dladuts MEK % dho U0126 Aldnaswdnanumsld c-met siRNA faszaamisifia invasion
vanmasusiEmIuNaiia action polymerization w3a F-actin Li‘iﬂni:@]’umaﬂ‘u:ﬁamoLﬁuﬁwﬁ
¢e HGF fmald actin  polymerization Wadn  uasiimsuaonudssnesasdlaninisia
pseudopodia 11 Tuunifili siRNA fsnizda c-Met wiald U126 Tinalw actin polymerization
ana

INHAMINARBINVUD HGF ﬁwwmﬁ'rﬁmv'lun'ﬁmzv'ju Phosphorylation 184 c-met Tu
waduzorna 2 siafidnmn §9 HGF NTEAU c-met TaeliRunszuaums phosphorylation 284
MEK% uazmisifie Actin Polymerization ¥liizedin 9 Semumansalunisiedenfianniin
Fniwdasonalhioasilasy HGF ﬁm‘nﬁummmmmlumsgnmuﬁaifu (cell invasion)
WONIINAEIANYINGTES c-met sIRNA via MEK % inhibitor (U0126) &ansadusinsuaasasn
189 c-met ¢ Tourluvilnszuaunis phosphorylation 189 MEKY% LAz Actin Polymerization
aaay 7l cell invasion aaadttuin winanuad HGF lilinade (Proliferation) vadlTasuzSe
madwig (RMCCA1 uaz HUCCA1) msewwuil siszdmnmamsinmlsausFanmatduwing
dolluauen
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Hepatocyte growth factor (HGF) n30Bn¥enilafo scatter factor Qﬂﬁ’uwmmz clone
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T ¥
receptor NS UNIEAD c-Met A receptor 1unqn Tyrosine kinase receptor N17 AnurAountini
WU HGF n3vdums invasion YouwAANITIMAI0¥IA MUATZUIUMT migration, A3
adhesion fil) matrix Ua% endothelium cell Llazﬁﬁ1ﬁigﬁﬂﬂ1i HAAIBONUDY proteolytic enzyme
Y L] @ o o 1
vawriagy MMP2, MMP9 uaz uPA 11AINoIenanswudINsEUIuMS invasion Vosad
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Tay HGF udy maiamuswiussnin c-Met Uny o684 integrin duaaagasdonis
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integrin 1A phosphorylation 11¥IRAMINTZAY She uaz P3K FudlunaliTuanadiey lu
kY ¥
PI3K pathway gnnizeiune 11
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HGF aaulng afnnean fibroblast wag fat cell Pagiiudanuiusadfiaieayt?
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amnsoad1e HGF 1ddemuiu FazSmasriaainanminadeunidnuuemafianis
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pEaUFulaNaNIonauIUTUlole neutrophils 9zHNUITVVTBUTDBBNIAANITO ALY
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A1 914U neutrophils d:gNTEARINTMIAII HGF MlvaduzTalanuannsaiums
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Cell Culture
-4 [~ - :’ = =
TwaduzSemaumnid ¥fla HaCCAl uaz RMCCA1 (Rajavithi — Mahidol
. . > ‘é . = =i ol =
Cholangiocarcinoma Cell line 1) %390 established Tasnindndundl anzInoenand
- s =Y g o =y :’ A 3 a1 1 -1 = : o 9 40 e g9
ummeasuian weuziimamnihan KRandiheTsauzdmaduihdn WWendilae fdh
a oo ar P ) s o 4 v g ¢ A
SuUMsHARTAEIN 15 IWemNas I iraduzGezgnidosdiius msidoaradvila Ham's F12

é =t H L) ]
#sil Fetal bovine serum fludanlsznovey 10% ludevgamgll 37°C T co, ilu

anlsznoyveenInifay 5%

Faquazqilnset
- Ham’s F12 1% fetal bovine serum Qﬂﬁh’ﬂ%‘lﬂ Gibco, Grand Island, NY USA
¥
- Recombinant HGF Qﬂﬁﬁﬂﬂm Becton Dickinson, Franklin lakes, NJ, USA
- Antibody; Anti-c-Met, anti-MEK ¥, anti-Phospho-MEK % (Ser 217/221) anti-
¥
MAPK, anti-Phospho-MAPK (iag HRP °2 Antibody gﬂcﬁamﬂ Cell Signaling
Technology, Beverly, MA, USA
. ¢ &
- 24-well Biocoat Matrigel invasion chamber (8llm) M489I Becton Dickinson,

L]

Franklin, NJ, USA

1

- Stealth small interfering RNA duplex NSUNIZAD c-Met (NCBI Ref Seg

NM_000245) 9nd4¥11910 Invitrogen, Carlsbad, CA



Small interfering RNA (siRNA) for inhibition of c-Met expression
Stealth small interfering RNA (siRNA) duplex oligonucleotides AT UMD c-Met
(NCBI Ref Seg NM_000245) ganonuuudisTisunsunouiuaoiues Invitrogen Tnsiidiay
) dy
aadil

() MET-HSS106477 sense 5’-UUAACAGCAAACUCAGUUGAAAUGG-
3’, antisense 5’-CCAUUUCAACUGAGUUUGCUGUUAA-3’,

(ii) MET-HSS106478 sense 5°-UGAAUUAGGAAACUGAUCUUCCGGA-
3’, antisense 5’-UCCAGAAGAUC AGUUUCCUAAUUCA-3’,

(i) MET-HSS106479 sense 5’-AAAUCUUUCAUGAUGA UUCCCUCGG-
3’, antisense 5’-CCGAGGGAAUCAUGAAAGAUUU-3

d P .
SIRNA 90N transfect WuwaduzSnauduiialagld BLOCK-T transfection kit
(Invitrogen, Carlsbad, CA) Tnel¥ BLOCK-T fluorescent oligo Al homologous 1l gene
Fd . A‘ r 1 LY . . e = J
1A Tusyud dly negative controt tiondmusilod19 l1iida nonspecific inhibition du
Tufiwau 3 siRNA Ndumizde c-Met szgniionuifiss 1 siRNA AANaMI50
o o Y A s g A Y .
fuda c-Met 1nfige Taoiraduzisaiign tranfect 478 siRNA 930AN1SUAAIDENYDY c-Met

1nniigan1enash transfect siRNA T1lud 24-48 v,

Quantitative real-time RT-PCR

+

Total RNA %zgmwﬂmnmaﬁuzﬁﬂﬂﬂﬂlﬁi’f RNeasy kit (Qiagen, Valencia, CA, USA)
) ‘
MiudgnIz1Iunts Quantitative realtime RT-PCR Taul4 Quantitect SYBR Green RT-PCR
(Qiagen, USA) Yaowaudnfivu standard PCR reaction mixture 1a&1% Primers fi©

1. c-Met; forward primer . 5’'-ACAGTGGCAT GTCAACATCGCT-3’

c-Met reversé primer 5’-GCTCGGTACTCTACA GATTC-3’
o 1
2. GAPDH: forward primer 5’-TCCATGACAACTTTGGTATCG-3’



GAPDH: reverse primer 5’-GTCGCTGTTGAAGTCAGAGGA-3’

117 Amplification 40 Detection W1 lnen3ee BIO-RAD iCycler iQ system (BioRad,
4 . °
Hercules, CA, USA) %31 Fluorescence threshold %xgnmmmﬁ"zﬂ program U89 iCycler iQ

system 1@6 conditions 484 PCR fio 20 U1f Al 50°C U3 WAIW 42 cycling steps YOIN3

] ] ¥
o =

amplification f19 15 37U 11 94°C 30 Tl 1 60°C ey 30 Tufi A1 72°C Taumsia single
o n’; . Y o a . A
fluorescence VNIVINATIVDY  extension step UDSYANIWAUATIEN melting curve (WDP
A UNIZYOY amplified products
31 PCR Product szgnauiaTauld standard curve 114910 serial dilution ¥04

positive controls 13U GAPDH tiag c-Met

Western Blat Analysis

mafuzdeinau 5x10° wadgnidseluems Ham's F12 713 fetal bovine serum 10%
Tuuraz well ¥89 6-well plate (Huna 1 Fu udafaouiiuemsi il fetal bovine serum
Taouaiiu 2 ngu Ao nquaiugu wozngunAResiTadegnNsEALAIY HGF 100 ng/m!
10 incubate 15 24 §2Tue #iow 37 °C uasii Co, 5% uB23uiuTasAuain Crde cell extract
ATHATIEVIAIY Western blot lay A;nibody f9UN1ZHD c-Met, Phospho-MEK % , MEK %,
MAPK 1z Phospho-MAPK fi dilute #288a5182% '1:1000 1aY incubate ‘13 24 #2Tae i
gamgil 4 °C w3 I9dayRIY antibody-antigen complex 9214 2 Antibody HRP Conjugate
100 incubate 13 1 $2Tus Raanginos 18219 Chemiluminescent detection Sudaya)aiuiny

U

x-ray .



Cell Proliferation Assay
< d o 4 o a Ao .

FRANSLIIINIUIU 1x10 waagmaﬂﬂumms Ham’s FI12 Wiy fetal bovine serum 1%
Tuudaz well 489 96-well plate iluna 1 Fu Teoutiafu 3 ngu Aquay 3 well Ao agu
AYLAN NGUNARDIN 1 (¥ARIZQANIZAUAIY HGF 100 ng/ml NGuNARDIN 2 (adezgiAy
U0126 Buar 1 ¥21ue AvumsiAn HGF wadzganszdudae HGF 100 ng/ml d13U MEK
. o nly a I s! v o = o ‘ﬂ w
inhibition study ANRNIL incubate (3 24 ¥ NI tUGOL 37 °C uazu CO, 5% 1WA 3 U
1891529 cell proliferation @A 15tAN WST-1 dlunan 2 42 Tua Jnhl)Samnsgandunasd

450 nm.

Cell migration assay U@z Cell invasion assay
) , ¢ g s aa da
Migration assay 1MIaauTMaaUha 929033914 Transwell 14 Filter Y19 8
d o o =
pm iadund s 5x10° wadezgaiAnly upper chamber HaziAY HGF 100 ng/ml adly
& ¥ & ¥ o Sy g .
lower chamber 9941 incubate Tugomilunan 12 ¥1Tue ud i uwadufoudls hematoxylin
. Y ot R ar 1 d
& Eosin 43211U1wad M migrate 182171 5 fields 71 400x power fields ¥0INADIFANITIAY
o . . ¢ g a da 4 ¢ .
§ M5 invasion assay I¥AAUSGIMIUAUIIA 5x10° 1¥ad %gﬂmn‘lu upper chamber
U84 24-well Biocoat Matrigel invesion chamber N3 Filter ¥R &um uaziAy HGF a9lu lower
g @ ot ] :
chamber 91M71 incubate Tugouiiunm 24 ¥1Tua asI9adA invade HU matrigel-coated

membrane AN 3HoN hematoxylin & Eosin ud iy 5 fields 1 400x power fields YBINADY

yanIsal



11361539 actin Polymerization

waﬁum?amuﬁmfﬁﬁgﬂ Treated A28 control oligonucleotide 0% sIRNA QN seed
A9 coverslips 47 incubate 1787 24 2 Tass viniutAy HGF aa'hl waz incubate Aodn 4
hr Yuwadu fix 420 4% paraformaldehyde, permeabilized A28 1% Triton x-100, Block a1 1%

»
BSA 9INUUIAY Alexa flwor 488 phalloidin (Molecular Probes, Eugenene, OR) BN 30 M th

HAANINTIVAY laser capture confocal microscope

N3R5 gene expression profiles

»
a =

o o = -:? o g o
raauyiFamumniiagaiaealy 6-om well plate Wunar 24 $1Tusmmhudy HGF
d’ =] o o « ¥ o .
HZIAOUEAAADDN 24 FI 19 NN UEN RNA UANIWATIIN gene expression profile
. . 4 = J o, )
A Oligonucleotide microarray 431 gene NN coat U slide VIUIU 20,000 gene IRWIT gene ]

] v o - I'd
up-regulate n3e down-regulate ¥1N1177 2 mRehaInI ey

Statistical analysis
o o"l u’: =8 0 !
MINADDILYNNIT 3 ATY VeezgmimpTreaeu Tasuaasnlugy Mean uaz S.D.

- . 131 & o J o v P Y v =5 A
A9 student’s t-test A AN ‘]SL‘Wﬂ'JLﬂ'i'Iw‘r‘iﬂ')'m!lﬂﬂﬂ']\ﬂﬂﬂilﬂ'l P-vatue Uayn11 0.05 239208

=1 as s

Innuseiusgnitisddgmnaia "



Haniinaaed
4 [ = :, =%
AIUTAIBDNVDI c-Met luwnamﬁ&mamuum

MSANHINSHAAIDBNYBY c-Met 11 RMCCAL 1oy HuCCAl ARITIIINTIZAAIY

¥
@ el

A13M1 Real-Time RT-PCR Wuduwaduzdaiaglimsuaniosnyed c-Met 1uszAU RNA uag
£ . & . . #il @ a g s
FEAY Protein ANATIVAUATISUAVLIT western blot Iﬂﬂ&%ﬁﬂlﬁ:ﬁﬁﬁ‘ﬂ\‘\ 2 FUR TUIU 5 x 107 9

:? ' ﬂ ] A ' o 8 o v ¥ ¥
Qﬂmﬂ@‘lu 6-well plate LYW 2 na ﬂf]ﬂflﬂﬂ?ﬂﬂl]ﬂ!.“]fﬂﬁll%ﬁQulugﬂﬂiﬁ‘iﬂuﬂ'lﬁl HGF ua
' o o ¥ 9 [ q’j o =t = 4
NAUNARDITAANHITIVLYNNITAUAIY HGFE 100 ng/ml vdsnmiiuaziiu TlsduuTinsizving
#207% western blot 19814 1’ antibody fi® P-MEK, P-MAPK, MEK U0y MAPK 1agf570
w " . L L r " g . .
Y8y 10 antibody-antigen complex awld 2 Antibody HRP Conjugate 118219 chemiluminescent

a

detection TUAYYIWUNUAY X-ray  (JUA D)

RMCCA1 HuCCAl

c-Met

Actin

{) » ¥
U1 msuannenves c-Met luwaduziiiniudnid RMCCAL ua HuCCAL

¥ o
= = [ 2 a0 a !
iaagnidualu media ¥ila HAM'S F12 filunan 2 3u mxmiwmiuraduideosen T s

RIIIM1 c-Met AI7T Western blot
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Introduction

Hepatocyte growth factor receptor (c-Met) plays an important role in many functions of
cancer cells. We examined the roles of c-Met and its downstream signaling molecules in
cholangiocarcinoma cell lines RMCCA1 and HuCCALl.

Materials and methods

The expression of ¢c-Met and its signaling cascade were determined in RMCCAI1 and
HuCCA1l cholangiocarcinoma cell lines by Western blotting. Small interfering RNA
(siRNA) specific for c-Met was used to suppress the expression of c-Met. The proliferation,
migration and invasion assay were tested in these cholangiocarcinoma cells treated with
hepatocyte growth factor (HGF).

Results

Activation of c-Met with HGF triggered the signaling via the ERK cascade mediated by
sequential phosphorylation of MEK1/2 and MAPK and induction of cholangiocarcinoma
cell invasion. The expression of c-Met in cholangiocarcinoma cells was suppressed by
treatment with small interfering RNA (siRNA) specific for c-Met, and resulted in decrease
in phosphorylation of MEK 1/2. Furthermore, treatment with siRNA specific for c-Met or
MEK inhibitor U0126 inhibited cholangiocarcinoma cell invasion induc:éd by HGF.
Conclusions

These results indicated that HGF and c-Met involved in the mechanism of
cholangiocarcinoma cell invasion. It implies a poter;ltial role for the inhibition of c-Met in

the treatment of cholangiocarcinoma.
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Introduction

Cholangiocarcinoma is a cancer arising from bile duct epithelium. It is one of the most
difficult diseases to treat. Three-year survival rates of 35% to 50% can be achieved in only
a few numbers of patients when negative histological margins are attained at the time of
surgery [1]. The reason for this poor prognosis is that cholangiocarcinoma exhibits
extensive local invasion and frequent regional lymph node metastasis [2]. In addition, there
is no effective chemotherapeutic drug to kill cholangiocarcinoma cells.

c-Met (hepatocyte growth factor receptor) is a tyrosine kinase receptor for hepatocyte
growth factor (HGF). The previous study demonstrated that the over expression of c-Met
has been found in many kinds of cancers [3-6] including cholangiocarcinoma [7].
Stimulation of c-Met activates multiple signal intermediates such as PI3k and MEK1/2
which has been recognized as the key factors influencing the events of tumor invasion and
metastasis [8-10]. Therefore, the pharmacologic intervention that effects c-Met expression
and its signal transduction may influence the invasiveness of cholangiocarcinoma cell.

In this study, we have demonstrated that the stimulation of c-Met with HGF induced
cholangiocarcinoma. cell invasion. In addition, inhibition of c-Met expr}ssion with siRNA
or inhibition of its signal transduction intermediate molecule (MEK1/2), suppressed the

invasiveness of cholangiocarcinoma cell.



Materials and Methods

Cell culture and Materials

Ham’s F12 medium and fetal bovine serum were purchased from Gibco (Gibco, Grand
Island, NY, USA). The recombinant human HGF and 24-well Biocoat Matrigel invasion
chamber (8um) were purchased from Becton Dickinson (Becton Dickinson, Franklin
Lakes, NJ). Anti-c-Met, anti-MEK, anti-Phospho-MEK1/2 (Ser217/221), anti-Akt, anti-
Phospho-Akt (Serd73) and anti-Phospho-Akt (Thr308) antibodies were purchased from
Cell Signaling (Cell Signaling Technology). The human cholangiocarcinoma cell line
HuCCAl (kindly provided by Prof. Sirisinha, Department of Microbiology, Mahidol
University) and RMCCA!1 (established from Department of Surgery, Rajavithi Hospital)
were grown in Ham’s F12 medium supplemented with 10% fetal bovine serum at 37°C in a
5% CO; humidified atmosphere.

Small interfering RNA (siRNA) for inhibition of c-Met expression

Three stealth small interfering RNA (siRNA) duplex oligoribonucleotides specific for ¢-
Met (NCBI Ref Seq NM_000245) were synthesized. The sequences were as follows (i)
MET-HSS106477 sense 5’-UUAACAGCAAACUCAGUUGAAAUGG-3’, antisense 5°-
CCAUUUCAACUGAGUUUGCUGUUAA-3*,  (ii) MET-HSS]O6478 sense  5’-
UGAAUUAGGAAACUGAUCUUCCGGA-3’, antisense 5’-UCCAGAAGAUC
AGUUUCCUAAUUCAS’, (iii) MET-HSS106479 sense  5’-AAAUCUUUCAUGAUGA
UUCCCUCGG-3’, antisense 5’-CCGAGGGAAUCAUGAAAGAUUU-3". siRNA oligos
were transfected into cholangiocarcinoma cells by using BLOCK-IT transfection kit
(Invitrogen) according to the manufacturer's protocol. The BLOCK-IT fluorescent oligo

that is not homologous to any known genes was used as transfection efficiency detector and



a negative control to ensure against induction of nonspecific cellular events caused by
introduction of the oligo into cells. Among the three siRNA oligo duplexes specific for c-
Met, the one that required the smallest concentration to achieve the desired knockdown
effect was selected and used in all experiments. The transfected cells were subjected to
proliferation, migration and invasion assay. The mRNA inhibiting levels were assayed with
Real time reverse transcription—polymerase chain reaction (RT-PCR) and the protein
inhibiting levels were analyzed with western blotting after 48 h of treatment.

Quantitative real-time RT-PCR and western blotting analyses

Total RNA was isolated from cells by RNeasy kit (Qiagen, Inc., Valencia, CA, USA).
Quantitative real-time RT-PCR was performed with Quantitect SYBR Green RT-PCR
(Qiagen, Inc., Valencia, CA, USA) in a standard PCR reaction mixture. The amplification
primers were: (1) c-Met: forward primer 5’-ACAGTGGCAT GTCAACATCGCT-3" and
reverse primer 5’-GCTCGGTACTCTACA GATTC-3" and (2) GAPDH: forward primer
5-TCCATGACAACTTTGGTATCG-3’ and reverse primer 5%
GTCGCTGTTGAAGTCAGAGGA-3’. Amplification and detection were performed in a
BIO-RAD iCycler iQ system (BioRad, Hercules, CA, USA). The fluorescence threshold
value was calculated using the iCycle iQ system software. The condlftions were started
with; 20 min., 50°C. Then 42 cycling steps for amplification of PCR products were as
follow; 15 sec., 94°C for denaturation, 30 sec., 60°C for annealing and 30 sec., 72°C for
extension. A single fluorescence measurement was taken at each extension step. The
crossing points (Cp), marking the cycle when the fluorescence of a given sample
significantly exceeded the bascline signal were recorded and expressed as a function of the

cycle number. The melting curve analysis was performed to assess the specificity of the



amplified products. The concentration of PCR product was calculated on the basis of
established standard curve derived from serial dilutions of the positive controls for GAPDH
and c-Met in the HuCCA1 cells.

For western blot analysis, 5 x 10> cells were seeded in a six-well culture plate, followed by
treating with 40 ng/ml HGF for 15 min. Cells were collected and then western blot analyses
were performed as previously described [11]. Antibodies against c-Met, Ph‘-)spho-Met,
MEK1/2, Phospho-MEK1/2 (Ser217/221), MAPK, Phospho-MAPK, Akt, Phospho-Akt
and actin obtained from Cell Signaling (Cell Signaling Technology) were used at a dilution
of 1:1000. Chemiluminescent detection of antibody—antigen complexes revealed the target
proteins on X-ray film.

Cell proliferation assay

Cells were secded in 96-well culture plates at a density of 1x10* cells per well followed by
the addition of HGF in various concentrations. For MEK inhibition study, cells were treated
with U0126 for 1 h. before addition of HGF. Then cells were incubated for 24 h before
applying the WST-1 cell proliferation assay reagent (Roche Diagnostics, Laval, Quebec)
according to the recommendation of the manufacturer. Percentage of proliferation was
calculated based on untreated cells. d
Cell migration assay

Migration of cholangiocé}cinoma cells was assayed using chamber with 8-um pore filters
(Transwell, 24-well cell culture, Coster, Boston, MA). 5 x 10* cholangiocarcinoma cells
were added to the upper chémber. Then 0.5 ml serum-free media with 40 ng/ml of HGF

was added to the lower chamber. The chambers were incubated for 12 h at 37C. After



