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# # 5574158630 : MAJOR MEDICINE
KEYWORDS: CHOLAGIOCARCINOMA / LIVER FLUKE / MICRORNA-200C

WARIT LOYWIRAT: COMPARATIVE STUDY OF MICRORNA-200C EXPRESSION
BETWEEN CHOLANGIOCARCINOMA FROM THAI' NATIVE IN NORTHEASTERN
REGIONS AND CHOLANGIOCARCINOMA FROM THAI PATIENTS NATIVE IN
OUTSIDE THE NORTH AND NORTHEAST. ADVISOR: SURBPONG TANASANVIMON,
M.D., CO-ADVISOR: ASSOC. PROF. VIROTE SRIURANPONG, M.D.,Ph.D., 64 pp.

Background: Cholangiocarcinoma (CCA) is a common cancer in Thailand,
where it was uniquely associated with Opisthorchis viverrini (OV) infection. MiRNA 200c
is a miRNA involving in carcinogenesis especially epithelial mesenchymal transition. Its
prognostic value has been demonstrated in several cancers. Previous study reported

the aberration of miR-200c expression in CCA.

Objective: The aim of this study is to explore miR-200c expression and its

clinical correlation in Thai CCA patients.

Patients and Methods: Patient who was diagnosed cholangiocarcinoma treated
in King Chulalongkorn Memorial Hospital were collected. After, RNA extraction using
miRNeasy FFPE kit, quantitative reverse-transcription polymerase chain reactions (RT-
gPCR) using Tagman MicroRNA Assay were performed to quantitate the miRNA-200c
expression. Using the Z*AACt of 2.0 as the cut off for miR-200c overexpression, we
analysed the clinical correlation by chi-square test or Fisher exact test and Kaplan

Meier method.

Results: 31 archival formalin-fixed paraffin embedded tissues (FFPE) CCA in
King Chulalongkorn Memorial Hospital were collected. 20 were in northeastern
region,11 were in other regions. Baseline characteristics were balanced. Average AcTin
northeastern region group and other regions group was 4.6682 (+ 2.6406) and 4.8796 (+
3.395) respectively, p = 0.370. Prevalence of microRNA 200c overexpression was 22.5%.
No difeferrence in overall survival between both lower and overexpression of microRNA
200c, median overall survival was 22.6 months (0.9 - 44.4) and 13.6 months (4.3 —
22.9), p = 0.923.

Conclusion : There were no difference of miR-200c expression or as the
predictive factor in our study.

Department:  Medicine Student's Signature

Field of Study: Medicine Advisor's Signature

Academic Year: 2013 Co-Advisor's Signature
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1) Intrahepatic cholangiocarcinoma (Peripheral cholangiocarcinoma)
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3) Extarhepatic cholangiocarcinoma (Distal cholangiocarcinoma)
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1.2 AN9UUBIN1598 (Research question)
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1.5 NS9ULUIAMUAATUNI5IY (Conceptual framework)

fadendanielu
- Primary sclerosing cholangitis
- Liver fluke infection
- Caroli's disease
- Choledochal cyst
- Hepatitis B,C
- HIV
- Cirrhosis
- Biliary-enteric anastomosis
- Diabetes
- Obesity
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microRNA |
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fladt @ eannesen
- Thorotrast
- Nitrosamine
- Dioxin
- Smoking
- Oral contraception
- Asbestos

- Isoniazid

- MALANITATA
- grzna iy paraffin block

- PCR contamination
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1.6 YonnasUasfu (Assumption)

Taigl

1.7 Aad1Agy (Key word)
Cholagiocarcinoma
Liver fluke

microRNA-200c¢




1.8 Msl¥dlemndafianliluniside (Operational definition)

Uzt 5IIA ANYTINTI Intrahepatic, Extrahepatic Wag Hilar cholangiocarcinoma

NHN1AYDIUTENAMELUINIUNTUNATEY ATUANYNITUNISHAININTLATYERALAY
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manziureniduwnile vuneda 19 3mdn laun vuesny uATNUY anauas ensenil

a

WeItIaq 1@y YNAIMIS NMWALS Yeuwl 81u1Le3ey eldss Seerdn umansau ugl

Y

[ 4

UATIIYEN UITUY dFums Asasiny Uavauas1usil

AU vineds Jwmindue Nldldeglumamiouasniangusenieuniovessemelng

[

dmsugianuiteglunianyiuesnidewnie aglianivssilounayinsdng

Y
(% '

aounulaensadnass negUleinearduegluniang Jusenieaniefiuautiuly wliiay
A

a Yy A 1gg va a o o a = ‘:1' a
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wziSdeRade Jildisreanuinardedddnaiuuile uadoidesddiatlunsindediy

1.9 931NN UN15I8 (Limitation)

f < 1 aq a a a [l a ‘;’ ‘%J
1) nsnsidnuglulasensioue ﬂ?ﬂ’]ﬁLVlﬂUﬂﬂQﬂiU’]QﬂI%W@aL@J@Liﬁ YULUD

W19U AvinsiAuliuiu 91alvNaaua9aInn1Inalaled1INNNSERNANINYDIALOULD

= I3 = v ) Y] wa = o § v |
2) 1 U99NNUUNTAN YU UL DUNRS Iﬂalﬂﬂimmmmwizw&m V]’]IﬂLi'ﬂllﬂ’]ll']ﬁﬂ

a o

31U UsyiRlaasudiu lnenizguiidelunisiuiesaindagiuemsdanuilasurnuien

9

DYNLNTVANY

3) gUremdrsunmsinulsamenuiagmansaiaziigdienigiidnueglunngiinia
109 Usewrlne  uidulvgjasduiiendadiaunsnwanaang lueeniesnile @i
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1.10 guasIANRIAATUITENINNNTITBNAzIATNSTuNTsuAlY (Obstacles and

Strategies to solve the problems)

)~ o s & S & da Y ° %% | =
@'mll{jﬁyjﬁ']‘ﬂ']ﬂﬂ'ﬁaﬂmlmiﬂiﬂqiL@‘UL@‘UqﬂsﬁULu@‘ﬂLﬂUl’JuWUWWImﬂsﬂaﬂJﬂa‘lﬂJﬂiU KN

foawn Jaymmenisituiiudeiindnluauldnlasunisidedensivietndselnl
1.11 Jgynm19338555u (Ethical Consideration)

1) ndnanaensnluymaa (respect of person) Ingni1sveauBueut1sly

Y
av A&

ATy winsdeillunsfnmainnvszdeusazlifimsfiasaiioiudeyalaenssain
AUae eglsinudidedwiesnisvesniunisvennudusenndlie lngasveaygy1nan

o

g enislameuagmasnsal ieldissndounssiegduienndas

2) vanmshiuselewi ldnelmAndunsne (Beneficence/Non-maleficence) {73
Azl Usgluwidlag ImaawLﬁﬂm’mﬁawiaﬁaﬁﬂwLﬁmlﬁﬂﬁaa Ao ANUEUYRIUIBeNT
gn Wawewsigideasinusinwanuduvesiislaslusuuiuiinteyavsldfidszyidentifier)
flazszydasgiae

3) nanANYRsTIN Uustice) InededinauanisdniiiuazAnaanidniau

1.12 navsauselaviifinndnazléiuannnisive (Expected Benefits & Application)

=2 i a 2 1 3 an wda v o a
- nywdsmnuuandsesnalanisiaueswisindlugnivadedeinnenslulily
sunay Uadpdulaeniumalilasersidue Jeeradugasulumsivasunladisnissnuli

winnzay Tusuansialy

- 928 UdUNaNISANIN LA NBUNUNTINAINULANAIIYBINANTSAN W kI ki laiAm
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UNA 2

UsnssauassaunssuNinga9a9 (Review Literatures)

[

2 1 8 a . X & A o
U597 (cholangiocarcinoma) Wulgymansisuguiidifgyveslsenealng lne
U % a ] d‘ A U % 6 a dy al v
wneUaglunpngiusenideanile Wesnnuirdanuduiusiunisiadonedlulyd Tu
AU (Opisthorchis viverrini) @sduiusiunginssunisuiinavesUseyvulugiinig wenain
guRnsalnsinlsrfiguds seswiethAdidlgmnsluwinisvinaiesdiodfaden siasa
AUAEdnIINULNNE karnTIINUEeToINTT LazN13NTEANE VBIlTANINLEY TIUNIE U9
ASWAILUINITSNENTUTEANS AN vinlsdinasnennsallsalafdn Metviadudlrunia 1Ju
isznduarinineteans fananuianudilalunensiniavesuziinied ogns

douil waznsuUananisAnwrainusemaidedndnlunisianlddmsuduieves Ussine

Ine Wosnanudss waganvsuadlsnmieiu

m3fnwlulasensidute (microRNA: miRNA) Fsiunumlun1smiuaunIsianives
6

a ° = v A a ao a a »(15, 1 ° Y]
gu aunsndiundeenudiladiudnveanensinliaveweiswiag q dmiu
< ' S ag 1w = & v 1A s =
wziSeiouAnuiy lunisAnwidesdunuindinisuansesnveddulase1fiduie 200c
waneeiusEndng guiesnslssnadugUisvesdszmelne wazaiunsaidudviiunens
vy 17 = e = o 1
wensallsalasng - nsfnwiidsjsmunenzianudilanisuanssenvelulasensidue
200c lugUagynilneg lnslamganngundanudssrieannians fusenideunile 318a14
waneineangUae aiiniaduegisls iWeazidhun@inisiauasesielunisitdads s

¢ & v ] ) Ao a a |
NYINTR VIALINTENI N5 NTUSEANSANsalU

a o A a < 1 2 a
2.1 nensnuiavaanisiinlsausiiwiauig

[ dy [ 1 ?:; aal U v 6 a I3 (18, 19)
AN7NLAULIBINVDINBUINUAINUANNUTAUNITILNANLLIN

mﬂgﬂﬁ 2 Al
M38AEU Inflammatory cell waz cholangiocyte 9=in1SWasaNS cytokine S1WAUNN LWL
TNF-alpha, IL-6 Tng cytokine méﬁﬁjﬁlﬂﬂﬂﬁzﬁﬂﬁ cholangiocyte W@ inducible form of
nitric oxide synthase (iNOS) gaduy potent form w84 nitric oxide (NO) vilwiAa direct
DNA damage 8nvadfaly wWaesuuvaslaseadrs DNA base w89 cholangicyte  uananni
INOS §aagvinlmlAnnszuauns nitrosylation wazly inactive DNA repair protein vinlid

Nnsavauves damaged DNA base 10U Aglilinnszuiun1s mutagenesis luitgn



Bile acid ﬁﬂﬁlﬁ@miﬂizé\:u epidermal growth factor receptor Tu cholangiocyte
waz wienhliie cyclooxygenase (COX)-2 expression ag myeloid cell leukemia
protein 1 (MCL-1) @1 cox-2 lUfadsmuiunis  apoptosis wazlunszAuYLILNIS
angiogenesis @1 MCL-1 1{u potent antiapoptotic 3afikavilviiiunisiasaiiulnuaznis
a*;jsawum cholangiocarcinoma cell

(%
a v

dmsunsingeneslulilududaduaimguainisuzisvied feguuanufgu
Y9INFINLEUTDMIBUIAAINNTTEAELAR Sl URIIATIARIINNSIARB UMY INET vl
NsBnaukaEanaeNvaLiayRIMuiuig  willeahliiAnn1sudsiiiieadavaquu
VALV WazdanseAunTTasIanToyadasEduIuIIN 1Y notric oxcide Failugnisiin
2 a & v a & oya % v 1 =
uziSwinly szevlianvesnsiiaussmdsdavedalifinenuitdeddiiatuuritle wiie

v v a 4 % a aX (20, 21)
aedldiantunsindodn g dudulauly

Potential Targets for Chemoprevention [ 9 ]

Inflammatory cytokines ursodeoxycholic acida Bile Acids
eg. TNF-a; IL-6 \og Deoxychcouc ackd

4
iNOS inhibitors" ! CHOLANGIOCYTE
. o

Selective &
COX- 2 Onhlbnors

No_ ==

DNA damage - inhibit apoptosis

inhibit DNA repair - t - "‘fﬁ\ P
rostfanoids i i
promote cell growth .. —  ag. PGE, anti-apoptosis

a a < \ B a
SUN 2 WEAINISENANLLIVIDUIN

Y



2.2 unumvastulasansiduta (microRNA: miRNA) slanensaiavussusisaviaunm

lulasastautd (microRNA)

lalasonsioweldu non-coding RNA anetfgnuunndu o Useanu 21-25 damdlelng
Junumd A lun1IAIUANNITLARIDRNVBITUN NN TLUIUNTAT LA TULID TSR U
1® (MRNA) 1a2 (post -transcriptional gene expression) dskivinliiAinnsildsunyasaes

a I . . . ( )
DNA sequence LANYDIL 1 (epigenetic regulation) “

nsdanseilalasersieus (gﬂﬁ 3) intulufiundealagnis transcription 189
MIRNA gene Fslagneguinadilsifimsuvasiadulusiu (ntron) vesilunlnsieuls]
RNA polymerase Il ¥itmsafslatanaiifu precursor loA pri-miRNA Ssfluunnena wag
fidnwaizadreiufnuy (hairpin-structured) sew pri-miRNA gninlaeduledlungy
RNase IIl l¢fuf Drosha @ewineusauiu DiGeorge syndrome critical region 8 (DGCR8)
cofactor i pre-miRNA Fsfivurauszanas 70 fandlelnd wazgnasoonunda lelanan
adulnelusiu exportin-5 vdantudules Dicer fadubulesidndalungu RNase Il 9z
wihide pre-miRNA  Aafululasordieueaeguuinuszanm 20 Tandlelndfizend
mIRNA-mMIRNA* duplex sazgnuanlagioulssi RNA helicase Tnofianewils ([@fnaziduany
ffiuanesu 5 fadesiesnin) azlumuiulusfulungu Argonaute (Ago) family imdu
miRNA-induce silencing complex (miRISC) ﬁﬁmﬁwﬁiumamuqmmummaaﬂmaaLmamm

wasoseuenaly TuvueNdnaenilsazaanyly
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\

dsRNA

Cytoplasm E
== —

miRNA™ I NI qyplex

duplex l Urreind 1
M M
/‘"““‘““(Juu W,\
Asymmetric RISC @ Some @
assembly miRNA
RISC RISC
Ribosome e / \ l

Target
mBRENA
ORE RISC RISC RISC
Translational repression mRNA cleavage

JUN 3 nsdaaseilulasensioute

nalnmstfudamsasnalusiuvedlalasendious alnefinisdusuresuadauun T
Tnsordleuefiuuuaiaesonsiouls (miRNA-MRNA base pairing) tnasiumisiiddalaun
Uanemednu 5°UTR veshilasensiouiouszana 2-8 Sanalelnd fi3enin seed sequence
Flilalasensieweaunsaduiuuanediu 3’ UTR sssuasusssonsiowadmungls
(Ul 4) Frnsdvveavaiuluegne auysallnoianziidumisindlelndd 10 wag 11
(perfectly complementary) 3111391 5” end waslulasensioue agvilmannisaans
YouNaURDIanslawelnen1s endonucleolytic cleavage Telushiu Ago2 @il slicer
activity agralsAnnisduiuvedlulasensioueduiuaauasionsieueludnidnduluagia
lalauysal (imperfect base-paring) wilaTasonsiouefanunsadudinisadralusiiu Tne
A71130AANIZUIUNTT translation  (translational  repression)  way/%3e vinlulAn
deadenylation” (Ul 5) suumsenuaiiistuiivinanamzlulalananady f5en
processing body (P-bodies 130 GW-bodies) Fadusumiaifiduluiddey Tunsaans

UNALTULAD$D15LOULEUTNTTUTINTTATIIUTAUTINNG Ago proteins T1UIUNINUITINAU
(25, 26)
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3' Pairing: Seed sequence:
Not essential but may compensate Strongest influence
for weaker seed interaction on target regulation

;J'U‘ﬁ 4 miRNA-mRNA base pairing LLag seed sequence

miRISC

GWIg2

m’ G

Translational repression and/or deadenylation

(A)n

Endonucleolytic cleavage and mRNA degradation

m'G

JUN 5 nsviauvaddulasensioue

2.3 unumvashulasensiouafaniIsiinlsAuzs

wiuldlalaserfioueiiunumadglunismuaunisuanisenvesdu feumn
unauLaesonsioweLlnvuiy (target mRNA) 0059 (transcription) 1191ABUAIUNTLAR
uziq (tumor suppressor gene) nsudnseendiuniaUndveslulasendifuietiufiay
AelAnuzise wioenasendn lulasensiduienouzids (oncogenic miRNA) luwausii mRNA
Whmnefiaensiaunainduneusids (oncogene) nMsuanseeniaunivedlilasorfiduiotu

q douazinanadiunisiinugiiale wseo1asenin lulasorsidutediuugise (tumor
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suppressor miRNA) sefunsuanseeniiinunfvedlilasensiows Sellduieatunsiia
19154 (carcinogenesis) 16~ ¥ (Uil ) finsAnwunmneuansnTmduRLs sevindlalag
p15louleiuLztSednfg 9 1WW miR-15a, miR-16-1 Tulsm B-cell chronic lymphocytic
leukemia , miR-143, miR-145 Tu colorectal,breast,prostate Wag cervical cancer miR-21

. v (16,27, 28)
Tu glioblastoma Wuduy

a Normal tissues b MicroRNA functioning as a € MicroRNA functioning as an oncogene
tumour suppressor

?

Nucleus
Cytoplasm M

Mature
miRNA

mRNA /
target Oncogene ? Tumour- i
v Lt suppressor
R T —— AU -

ORF

T e
BRI ORF
Blocks translation \-&AAA mRNA
AAA

mRNA
Result \6\AAA Ribosome MGpppG _BD_ AAAAA
Normal rate of growth, proliferation, U

ORF
R/
Oncoprotein MGpppG —B:l_AAAAA
Opg By S

Cytoplasm

differentiation and cell death

Result Result o
Tumour formation Tumour formation
T Proliferation T Proliferation

Invasion TInvasion
T Angiogenesis T Angiogenesis
1 Celldeath 1 Celldeath

JUT 6 Aanwunumvaslulasensisuasiansiinuess



2.4 N15059391lulA5a15LaULD

n159529 llATE1S UL TUAILN 50V o la e S M LUNTElUN1TATIM LAY UL D S
souenAiasanlulasensidueiivunnanNI kLU DS ULENIN YinlAlladesAw
| P Y ! v L X Y - -] | 2(29, 30)
1NN Feeansansranuladiendt Reluduile, Wik, viearsuinig q Tuseniels

(%
aq v a

Wasaanulunsasiamilulasersioue laun uesiisuvden (Northern blots) waf
Juasfadestnlusuenulnassududedddansifuedviuinn 3ddinswmunis s
asanililaseonsisueiiidvsinaden fanulbufintu suvdaunsauen mature miRNAs
97N precursors WAgLYNAINLANAIIIEIING highly homologous mature miRNAs ¢ 35
wianil ldun realtime reverse transcriptase polymerase chain reaction (realtime RT-
PCR, gRT-PCR), modified invader assay &g confocal laser-induced fluorescence
detection maidenliislatudusuanuntauargunsniivldluusdasosufiinisuas
wUszasdres minmanlulasenfidueifenis UONINETINTRAUINIATIILUY
large-scaled screening 1nan15¥11 MiRNA microarrays Lazn15@nwIn1suansoonueslulag

Y A g . g . v (27)
21510ule vilawalag in situ hybridization 8néae

2.5 viann1siuguvesmaliaufizengnlanaiiuaias (Polymerase Chain Reaction,
PCR)

Ujfsenanlanedwemadumnafinnisiiiuyiuna (amplification) vesdiufiduiei

v = o & w ) % ] v 1(31)
AoensAner Tludet1duesAUsznoua1e) tawn

- fBueulAL (Template DNA) idoen1siiuduau

- Thermostable DNA polymerase d@ulugjafinainiuaiiiizennuaiusougs
a ¢ ¢ . aAa o w ' v &

- Aduwelnsiwes (ONA primer) Niddduluagas (complementary) fuslduLe
WHANW

- feandlslutiimalelnavesnauend 4 ¥ia Aa dATP, dTTP, dGTP way dCTP

- Urlslesiumungay
- Thermal cycler insasdmiuusuidsugaumaiinulusunsunnsly
Ujfsenisdauasziziinsediesdiuiuiiesgnle luwiazseudseneudie 3

JUPOU
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1. Sumeunsgayduaninsssuvivesiiioue (Denaturation)

\umsuonanewedtindlolnsassanefiiutudundeiwonoonaindu Tnensiis
pumgiilvigufivswefiagvlifiouadafu tRngndsanimessuni Tawlngldgungd
Uszana 90 fs 95 ssriwalTua Ssenaunnsinsny adUsznouvealUa

2. fumpunsdnduosmeiiouessiuiufioueiiulndiues (Annealing )

Sofouesimsuonidumoifoinds ashiliAnmaihgsenindniues fufoue
wilfiaivaaesans Tnsnisuvenmgianadiivanyay Wluasldoumgd Ussunm 50-58
BNGRLBIGHEL

3. funouniseansenvestieueseuleifeuenodueisa (Extension)

waannfeuelnsiwesidiafiuiioueundiniudy oulsifduenedweisa (DNA
polymerase) agvhnsidentindlelusdlnsvleawinifivadauiviiouousifinn milsfiou

wanelvieiu Fegldaamgiiuseuna 60 8 70 ssriwaiya

2.6 M35 lulAT81510ULeR2875 Real-time reverse treanscription PCR (qRT-PCR)

Real-time reverse treanscription PCR 1Junafiansifiudsuiaensidute Liasann
Ufisengnlgnediwaiaalnfaunsainisfnuldiamzfiidue  wsizaziuiendiy
Jumeun1siUasueisoueliiu complimentary DNA (cDNA) Tagadeiduled S135ans1u

ansUwna (reverse transcriptase ) eneudagyihuisegnlanediuena selula

Quantitative PCR (gPCR) LHudsmsvmmataluanafiimundusnfioandashinues
PCR wuURSAY (conventional PCR) filaianusauanwmantsnadeuilusauiten3ouiiiey
fumsnwdu « 18 Iﬂamuﬁé’aﬁlﬁi’fﬁwmaauLawwmaw%ﬁm tagMan® MicroRNA Assay,
Applied biosystems, USA % Tagman assay the Wunswmun gPCR TUsndunils ot
s zYessAnY Lewwin qPCR Tneldddon SYBR Green tuduifu DNA wuuldl

Fme Tonanatunaulunianun

2.7 wann1suaznisulana Tagman gRT-PCR

wdNN13Tee Tagman assay” suldusgleniannnisesnuuy probe tnsfivatediu
5 yae probe TuUsEnaude fluorophore wazUanesu 3’ Usgnoumeluianadiionin
quencher &ans1uwWiii quencher agjsluizazmqﬁiﬂé’ﬂé’u fluorophore azdfufsnsudes
dryeyad fluorescent signal 21n fluorophore 1ny fluorescent resonance energy transfer

(FRET) waziiilafinsasnedidueiinidu DNA polymerase aggioe probe ¥l quencher

15



agui‘vi’mnﬂ fluorophore HarausainANTNYBIF QI fluorescent 1@ N1SEBALUL
probe  pslunmstisifiuauinnizasinvagau edan probe Aosaunsaduiy
DNA @eiieale wenanil tagman assay £eaaglunisvin multiplex PCR Taonisivasu

¥iinued probe wag fluorophore lagnmey a3unann1sn15¥i1 Tagman gRT-PCR #aguil 7

(% s

Fanadnnsazuansoonunduauduiudvesdygin fluorescent AusiuIuIaU
993n15v11UfA3e1gnlenedineiad anguaziiuinlussezusndyaia fluorescent ]
mmmgﬂimléfawimﬁaﬁmnﬁuﬂ%mmﬁLSuLaanﬂ%u Fyaeu florescent  axiuduuuy
exponential uag Lﬁﬂéizazﬂqﬁiuﬁqm AN end-point idean1591nM9 qPCR Huidenn
threshold cycle (CT value) Fafifie seuveIMsviufisengnlenefiuewaa ﬁﬂ%mmé’@@m

11g threshold N wualagginn1Imaaeunsewnseleyiu]isengnld wediuewa Aegui
8

fn T Iduilldlunisudananisnaaeu Tagas q tu 1A CT wnuansin
MsUSIuastugnsutios (Bafedldnannnnitfieasis (threshold) Tunsadin Hudsa
1 CT wlanafunsunnsgiu (standard curve)  WnaifuuSinavosansiugnysy 7
$i9n159 598U (copies/volume)  widmiuniidevneialuanaviludulaianasari
n3mannsguladniunnelinvesasiugnssy efieudinnisuanioanvasdunuuduinsuny
(relative gene expression) l1113glae75 efficiency correction method, sigmoid curve
fitting 950 comparative CT method (225N Yngusiasisitondodeieiuly Tnedmdu
nsAnwvensikdenld comparative CT method  iisansildieuasanansauansaa
wuv fold change fisusznitsansiredslguazidunvuunuiisaiunissieaunalu
nsAnwineuntlagldaunis fold change = g AT Tne AACT = (CT gene of interest -
CT internal control sample A)-(CT gene of interest - CT internal control sample B) 3%

=3 Y Y LY 1 a al [ 9 % 1 [ O (33)
winlaanadessiegne dnisianseanvesgulinianu wimmawnﬂu 2 =1
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S AL L3 IRNA

Reverse llnnocrip(lon

arrnwm-rmﬂ'n'm'rﬂ'rm- -5 cDNA
5'.1111111“1111“11111“11111111 uuuuuuuuuuuuuuwuu.:;'

Hybrldlutlonl Polymerisation

Strand ldlsplmment
3 -5
5' .
Probol Cleavage
3 .5
a E i
a 0

5-uw.ammmmmmmmmmmmmm4-
(Y . pox :,c...lm:..t.. ¢

3- -5
5 3
3 ST T T T T T T T T T T T T T T T T T T oy e-S
5 L3’

UM 7 uanenwUunaun1sYin RT-PCR
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¢ {Threshold’
| Baseline

0 2 4 6 8 101214 16 1820 22 24 26 28 30 32 34 36 38 40 42 44
Cycle

U 8 uaneAlRE19N1TInAITEAUNISHEASEaN TSN TATENSIEULINTUABUAISIN

qRT-PCR

v
o A

2.8 mMsuansaanvaslulasafiaueluuziswiatng

(%

fvanensfnuiidnunsuanseenvedlilaserdioueluuzifeieiiAasulifanis
7 1 TeeUselomivesnisinululasonsiows Tnsmmzlulnsorsioweifudnvasioniz
(signature microRNA)  wosuziSeusazadaty  wenainavdelidnladmersiiaves
1eise waa Sanduusylevegnaunnlunisdigiadelsa nsnsIadnAnTedlsa n1suannen

nsallsa wavnsuane1sneilsausissuulml o 8neae



A15197 1 nsuanseanvaslulasarsieualuuzisewiatind (microRNAs profiling)
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miRNA

Target gene(s)

Functions of targeted genes

Tumor suppressor miRNAs

let-7a (l) H-RAS, HMGA2, [Tumorigenesis, invasion and metastasis
LIN28, PEBP1

let-7b (l) MT1-MMP, Tumor cell invasion

miR-15a ({) BCL2, CCND1, Cell cycle, proliferation, apoptosis
CCND2, CCNEL,

NT3A, p53, Cyclin E

miR-15b (i) Cyclin E, Bcl-w, BCL2 |Proliferation, apoptosis

miR-17-3p (|)  [E-selectin, ICAM-1  [Tumor growth and invasion

miR-19a () TNF-C, Cyclin D1~ [TGF-Q _pathway, proliferation

miR-23b (T) Smad3, c-met, UPA, [c-Met pathway, TGF—B—SmadB pathway,
POX invasion factor uPA, redox balance POX

miR-30c (T) PAI-1, B-MyB ITumor angiogenesis, Oncogenesis

miR-34a (J,) MYC, p53, Notch-1, |Regulation of G1/S transition
Notch-2

miR-103 () Dicer Key RNAi enzyme

miR-106a (1)  [L-10 Inflammatory pathway

miR-126 (T) SOX2, VEGFA, PIK3R2 |[Reprogramming, VEGF/PI3K/AKT signaling

pathway

miR-142-3p (1) |[RACL, (AC)9 Invasion, migration
miR-145 (l) c-Myc, Mucinl Proliferation, apoptosis
miR-184 (|)  |AKT2 Oncogenesis
miR-185 (l) RhoA, Cdc42 Proliferation
miR-195 (T) Cyclin E1, cyclin D1, |Proliferation
CDK6, E2F3
miR-198 (l) Cyclin T1 Proliferation
miR-199a (T) Ax|, Met Proliferation
miR-199b (1)  |[Dyrkla, SET Cell cycle
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miRNA Target gene(s) Functions of targeted genes
miR-222 (l) Kit, PUMA, p21 Proliferation, apoptosis
miR-223 (T) CDKN1B, CDKNIC, Proliferation
AKT
miR-224 (1) [Smadd, API-5 TGF-B _pathway
miR-302b ()  [Cylin D2 Proliferation
miR-331-3p (1) [E2F1 Proliferation

Oncogenic miRNAs

miR-17-5p () [Stat3, type Il TGFB  [TGF-B _pathway, proliferation
| receptor, p21, BIM
miR-20a (1) ftype Il TGF-3 TGF-B pathway
| receptor
miR-21 (1) WNT1, PTEN, NT pathway
TGFBRII, Tap63,
p12/CDK2AP1,
PDCD4
miR-25 (T) NOX4, TP53 Suppression of tumor suppressor TP53 and
oncogenic gene NOX4
miR-98 (]) FZH2 Methylation
miR-130b (T) TAp63, RUNX3 Proliferation, apoptosis
miR-141 (l) /EB1, ZEB2 Epithelial to mesenchymal transition,
metastasis
miR-182 ()  |[FOXO3 Tolerogenic programming
miR-197 () |FUSI Apoptosis
miR-200a () |B-catenin NT pathway
miR-200b (1)  [PTPN12 NT pathway
miR-200c (])  [ZEB1 Epithelial to mesenchymal transition,
metastasis
miR-204 (l) FOXC1, Runx2 Invasion, migration
miR-210 (T) Mnt Proliferation, apoptosis
miR-214 () [TFAP2C Metastasis
MiR-370 (-) MAP3K8 Methylation




2.9 nsuhandeanvaelulaTansioure 200c AuNLSYiaUla

Wudnsruiudinlulasersiouts 200c  Junundraglunisduds epithelial-
mesenchymal transition 1AgHIUNNSIUTINTTVINIUYLBU Zinc finger E-box-binding
homeobox 1 (ZEB1) dewalyilin1sanniseawmiledvadigas Mnlilin1sqnaiuuagknsnszany

3 < Y % d' (37-38)

Yougaauzi3Iludy oleazdu 9

a = a Y} ¢ ! v XA =

finsAnwigatunisianseanuedlulaTe1sioue 200c  NaURLILNUDNGIAIIM
v o ¢ A P (34) v o =3 =
duiusuaznisneinsallspveuzsiould ae Chen wasanz  lavianisfnwiiion
ANUduTUSYRINshanseenveslulasonsidutefuNiS Wit Aanienun 27 $18 wudndl
nsanaeIsEAuNsuansoanlulasesidue 200c wazidudfiuendsnisneinsallsa 1ng
Tunzifimsuanseanvadlulasersidwe 200c WnTuIznUIdaUULIadlsa 11NN
A4 Ao a o v v oA ! I A
Ao fTuuvesseslsakaziinsgnaivesussdudududentnnniinguiinig  anadves
nsuansoanvaslulasesidue 200c egrefidedAyneada (p < 0.01) WwRIfy

= . . (36) t:l' o U 1 901 a U a 1
Msfinwves Oishi uazmnz  NvhlugUisuzSwisunfuazusisadiuan Ysemadunazdguy

Y 9

M vo o o @ 1 =t ] ¢ & = Y
AlasumMsIdind w23 Feg Fanuiinisuanisenveslulase1siduie 200c dnafiunis
wensallsa  leenguitegneiiinnsuwantoanveslulasensidwe 200 MiinTuasilionsives
LY 5 [ aNa A 1 1 A v o W aa
nsndudugivedlsa uazdnsn1ssentinnentuiunitedaltudfy neada (p = 0.047
o o =< = . (40) i o =2

LAz 0.023 AINAIRY)  BWIRINNIIANYIVOY Kasakatsanis wazay  7vin1sAnenlu
AUrBu 5 eUnATlASuUNISIAR 21 $1891nUsEmAny WU Uieuetss vieu ANt
= iVita) Mo !
Anwniinisanasvedlulasersiduwe 200c ( 2 = 0.005 +/- 0.002 ) uwskinyind

ANUFNRUS AUTUIRvRsRBUNLLSY, histologic grading way Aswennsailsa

agnslsiin anmsanuilaedunsduazans nuiidewdeuiiteu slobal miRNA
expression stuhanzdaiedianmTaveuniy S1uau 50 suiedudushunuvesds
vigthATAna e Blusludy (Opisthochis viverini: OV-CCA) fusgiaiathi ansgivind
Usgmeanionng S1uau 16 duidedadusmenuvesmniwiothadidaanmedlulilusu
(non-OV CCA) 1asn15%11 microRNA microarray, gRT-PCR Wag in situ hybridization Wy
fimsifiunsuansoonveshilaserdidule 200c egaditdfuddnlungu OV-CCA(p=0.02) wid
NsanasuaINIsuanteanvaslulasensidue 200c lungu non-OV CCA(p=0.006) laeil
Anadsues ACT lungu OV-CCA Wwag non-OV CCA = -6.008 (+ 2.276) uay 3.18 ( +
3.630 ) udIFU wazngu OV-CCA Timnuynuesnmsifiuseiunisuanseantes lulasensiou

[

18 200c #7878 oRT-PCR  aviisfosag 76 saufuiuuilduiagidnsinissendineylaiuiu
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n1 InedlA1dsegiunissendinlungu OV-CCA iy 9.5 \fieu uagngy non-OV  CCA

WU 5.2 e e lllinnuuanaamie@da p = 0.08

Wesanlulasensioue 200c JunumdiAglunisdud epithelial-mesenchymal
transition(36) N1skaRIaanvadlulAsansiauLe 200c NenafulusenI1g non-OV CCA way
OV-CCA @137 bmdnlanensinidnvalsaniknnm1aiuwasasSuien1sne1nsallsaa

wANES Nule

n1sfnwllaYiegnlseniemnInveInIsidell lngdean1sAnwiAuLANA1aYes
nswansoanvadlulasensiours 200c  Tuuziavieurfvesuszansineiiisnuilu

lsaneua gaensal Nunansgiiniafuasiienuuenasiunield egnsls
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una 3

A5ALHIUN15N1578

3.1 3UUUNN5AY (Research methodology)

Junsfinwidadieszsiuuudounddaaudalunguidesnisinyiuasnguaiuay

(Case control Study)

3.2 52108U75938 (Research Methodology)

Usz91n3 (population) wazfaae9 (sample)
Usgwnsithvung (Target population) Ao {UhelsauziSwinufvesusumelve

Usgynsfildlun1s@ine (Sample population) e JUelsaueisaviounanuniunis

$nwil Tssweuiaginaensal
wnasilunisdadangUqeidanisfinen (Inclusion Criteria)
1) gthegenguinni 15 Y
2) lF¥umsitiadelsnumdaviornd
3) fuatuiloldsunismsamanedineriniuuzeietheiin adenocarcinoma
wnasilun1sdadangUqeaanainnisfinen (Exclusion Criteria)
1) welasunsshwsenisldeaiiundavieatsnasssdsnwunnen
2) flgfiaunegluniawmie
watlalun1sgudaagne (Sample technique)
laidu Taodonanduaugtielsaunsaiathdfiinuuinslulsmeiunagmasnsal

3.3 N1IATUIUVUINAT8E19(Sample size determination)
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Wesannsidneunthdaiulngazvinsfnwlulssimanaunz Tuan diulszina

0 v w

TukaunzTueandalitoy @NNSUUSLNANIIIINAUILALADUNAUT tngLanIzUseLneby

[
% a

nziusanidesldsunslssnalneinugiAnisalvaslsauzswioufuin waznisfinwiney

v & = 3 (17) & o = ! [y [ a v 1
wihilvesdumiduasany  Avinisneserinelszensvedineduansgeawmsng §elaidl
nsanwlanyinanizluaulng nmsanerdfadunisAnwidises (pilot  study)  1iie

vinsAnuludihsuzssieinfvesUsenelng

TnanisfnveazinnisiiudeyadUisusiseviounanidinasinisAnwdoundauiy

a1 6 U waglrisagrantunisiseuiisu(reference) @919 normal bile duct AUl

[ 1%
a | °

nnsidatugUiesedunldlelsauzisaiound Inedwilevieundunfainnisiidaiunig

e

WasuaesiunsedUaenlasnsitadedulsaguindsiaudn 5 faegns
3.4 NM3AAUNALALNI5IA (Observation and Measurement)

AaUIN15798

- szaunsianeanvalulasonsidue 200c feAs RT-PCR Taeldrn ACT Aoan
AULANANNYBY cycle threshold (CT) vaslulasensidule 200c AUpNSIOWBE19D4
(reference RNA)

- Wsulsusgaunisianseanvadlulasesioue 200c neldrn AACT Ao Wian
ACT vsvuiipuziSaveuinanls diluiseuiisuiudiogedawieuifnund (reference

sample) A1 ACT unnsreiiu fe a1 AACT uazuansdoyasedn comparative CT

method (ZAACT)

35998 ( methods)
1) foyannissdeu inudeyavesithermelutudin (Record Form)
IneAnnsewtaeeondu 2 nquaugiianun fe

1.1) nguiiiinfiduunanaang fusenideanie

1.2) nauiiiigfidunainaiadue

lngn1sdrsanannstuiinuseialungssitounasldisnsinsdwiluaeuanudeyas

pilEEUhennAY
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2) wiguduilonsiuanaaivine singniverihuingnszuiunis PCR

2.1) asvaeuaNgnieendadelsninduussviethfvswiold lny

NS UNNE

2.2) wenSunngnavaulRALaaziStials Wieannisuuileuves
Wededuduy 9 wu ielavesiudnufes, dudonunsuazan [Wudu Jeenvazdimananis

asdnseaululasesauea N9l PCR 9

o 1

2.3) FaenanizdiunszuswisIndunziswiound (macrodissection)

3

et neasusely

2.4) mnuaduilaNazldiieidu reference TunisiuSeuisusesuvasly
1as 0150ueflfa1nnszuIuns qRT-PCR Ineldiodnsdaiourdund (reference sample)
d‘ % Qy dy 1 [ EZN 4‘ d‘ I I I3 ] ’oj a | Qy dy 1 g = a
Alannduieainnisiidalugdrenedunldldlsaugiseiend wu mnduillevietaund

nmsrdatugthedlasu nsidadedulsaguinfdnay Wusiu

2.5) ¥msafiniene1518ue (RNA extraction) wisthluidndnszuiunis

oRT-PCR agldymarin miRNeasy FFPE Kit, QIAGEN, Germany

2.6) TaUSunuensiduleilalagiasas NanoDrop 2000C, Thermo Scientific,
USAlusazsiagaulilanensifien aaadivsunululasorsiduenanalauinne Iaedusuia
5end1e 10 Wlandu A 1 lulasndu FeasheindvTunaniiganenazindnludnseuiunis

gRT-PCR

2.7) thesiduedldundrgnizuiunts RT-PCR  Tneldyanaasuiams
(commercial kit) waginUsunalagldyn tagMan® MicroRNA Assay, Applied biosystems,
USA ﬁa&méaﬂ real-time PCR ﬁq'u 7500 Fast Real-Time PCR System, Applied biosystems,
USA dwsunsialalasensidue 200c withanfilduilnseiselneaiildandu ACT vos

wiaNauLaIuINLAEUAY reference Ao viou1AUNA wartuNIATIEYINISERA Lite

WIguLgUAULANAT95ENINN 2 naY Lagagyiinisvin gRT-PCR dieg9ay 3 ASS
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3.5 n1339usUdaya (Data Collection)

numunyszilsugUisuazduiinasluy case record form diasivagslunianuaIn

3.6 NM133AT12YYaya (Data Analysis)

1. Wisuisuszaunisuansoanvaslilasensious 200c Tagldan AcCT 1435
Unpaired T-Test

o v P o0 AAcT ! A 1

2. fvualnIsikanteanvadlulasansidule 200c e 2 110171 2.0 597374

nsuangeanvadlulaTensidule 200c LnEaUNR A1TATIZRUS U USNYUENIe AATN
LarIELaNaIN1IIonTNTIN Ingld Unpaired T-Test wag Chi-square test, Lag Kaplan-

Meier test
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NaN1SAN®

¥
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4.1 aNYULNUFIUVBIUTEIINTNANYT (Baseline characteristics)

mnmafudeyadiisuniawiothAldsunissnudonsindanieldsunsiaiy
o fleldlumsitadelseuziimethd Alsmeuiaginasnsal fue 1 unsiau we. 2550
09 30 wgAINIEU WA 2556 mﬂgm%’agammmﬂ%ﬂwmﬁ%mﬁaﬁ’wmuﬁy’aé}u 77 AU UA
dnasilunisfndeninw 43 au Taedihefifinoonainnsinw 3¢ au femmraie 27

rufigiidnweglunmamilonay 7 Aulianunsamduilontmesiethuldlunsdinu a

'
1 )

v a v ¢ = & " A ao
mﬂzﬁlﬂ’gﬁmL“UWLﬂm%miﬂﬂw’WNmm 43 AU LLUQL‘Uuﬂam/llmllaﬁL‘LHEJEJSLUJW’W’]

1
9 Y Y

[y

peiupNRewnile 29 Aauwaznirdun N AnziueenduunilonasniAmils 14 AU way

figwilonanenSitesmelunsihlvadamensidweneldifies 33 au uonanidliiedn

1 ]

2 auannguidgiisnulunaszfuesnideanieliaunsanuseTannnyssideuld 3

widegtheidrsumsineil 31 au  Insudadudthenigidnegluniang Jueen

= = X Aa _ao i A o aa
RYWUUD 20 AU LLagﬁjU'ﬁﬁlW@JQMa’]LU']EJEUJELUﬂ']ﬂEJUS] 11 AaY W\TLLﬁﬂQIULLNUQNV] 2

1%
=

anwariugIUYeIUTEINTNANYIVa 31 Ay lAiseguveseyi 60 U (HYieny

Aduel 39 619 85 U)  wary 13 au (Fovaz 41.9) twangs 18 au (§ouay 58.1) uaziovay

a

51.6 ladgyvi

Inediszuzaadlsanin TNM staging (AJCC 7™ svesdi 1, 2, 3, 4\ Dufosas 24.2,
12.1, 3 a8y 54.5 ANEGU ﬁsﬁ’%mﬂwamm%aagjﬁ Intrahepatic 25 AU (Soay 83.3) uaz
hilar 5 Au (5883 16.7) i histologic grading Yy well - moderate differentiated 26 AU
($ovaz 92.9) waz poorly differentiated 2 Au (§98az  7.1), § lymphovascular invasion
Spvay 38.7 waywulndiulve Sewar 74.2 U T stage 1u T1-2 uagnuuziSUnwsnszany
10 sonthvdedlndidesiosay 484  dameteasiinufimuninszareanianfedu Soe

Ay 85.7 $99a911A0U0R 5088y 14.3 AILAAIIUANTIN 2
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v o vy aa v & 2 1 % a o
E‘\!U'JEJVlllﬂi‘Uﬂqi’J‘iﬁ]Qﬂ?']L‘UUNZLi\‘iVIauqﬂLLaSN

F1eURaNgSIMe lugudaya 77 91e

27 s18 diiaunagniamila*
% 4 3
7 s lidfiduidontswenSinen

PR &M v aa_ o 1 & 2 1 %3 a
Qﬂ%ﬂwlﬂivmﬂ‘uﬂa&l'ﬂLllum'LSWIau'lmLas

v Y

fAYutlonensiInen 43 518

— 5| 10 919 Yuilakinalumsaia RNA

Y v Yo aa o a1 & < 1 3
ﬁdﬂ‘?ﬂﬂlﬂiﬂﬂﬁiﬁuﬂﬂﬂ’)ﬂLUUN%Li\WIE]U']ﬂLLﬁS

k4 Y

futionanesneingana lun1sine 33 s1e

2 518 WifiuszIRn1ssnen

a o 1 o P2 a o ' a
ﬂ“&la']LuqagﬂqﬂﬁzquaaﬂLaﬂﬂlﬂua AU[ANUBYNTIRDUS

20 518 11 518

* il avhinisAulseiRannyseidsukasinsdnmasunulagnss

uNUNNN 2 uanstunaunisindangUlelun1sinu
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M19197 2 LAAIANBALWUFIUYDIUSEYINTNANYT 31 AU (Baseline characteristics)

Baseline characteristics Overall population
(N = 31)

Median age, year (range) 60 (39 - 85)
Sex, n (%)

Male 13 (41.9)
Female 18 (58.1)

Smoking n, (%)

Yes 3(9.7)
No 16 (51.6)
Not available 12 (38.7)
Site, n (%)

Intrahepatic 25 (80.6)
Hilar 5(19.4)
Histologic grading, n (%)

Well- moderate differentiated 26 (92.3)
Poorly differentiated 2(71.7)
Lymphovascular invasion, n (%)

Yes 12 (38.7)
No 4(12.9)
Not available 15 (48.4)

T-staging, n (%)

T1-2 23 (74.2)
T34 8 (25.8)
N-staging, n (%)

NO 16 (51.6)
N1 15 (48.4)
Pathological TNM staging, n (%)

I-Il 12 (38.7)
-1V 19 (61.3)

Median survival, month (range) 13.4 (0.36 — 78.32)
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[
o [ =1

dmsudnuaziugiuvessrnsuaranuaemmesIne seningtielsauzsavie

a a

Y aa ° I o = ~ = e .:4' °
u’]@V]ﬂJﬂﬂJa']Lu’]@geLUﬂ']ﬂ mgﬂu@aﬂlﬂﬁﬂLVU@IUﬂWiﬂﬂH’]u 20 AULLATATIABUITUIU 11 AU

Y

=3 I 1 ! % 1 :.J/ 1 % n:l'
ﬂ‘lﬂJ‘W‘Uﬂ'J']SJLW]ﬂG]’Niﬁ/i’l']\‘iﬂi%?]’]ﬂiﬁ’l@ﬂ']\‘iﬂﬂ 2 na AaLEnIlUAITNN 3

i o & ' Aa a o " [y a P
M1919N 3 Llﬁﬂ\'i?lﬂﬂmgwuﬁ’]uizﬂqqQU?S‘IJ']ﬂiVISJQ&Ia']Lu’]agiuﬂ']ﬂﬂ%')uaaﬂLQENL‘WN@

wAZN1ABLY

Factors Northeastern region Other region P value

N =20 N=11

Median age,years (range) 59.5 (39-85) 64 (42-78) 0.894
Sex
Male, n (%) 11 (55) 2(18.18) 0.052
Female, n (%) 9 (45) 9(81.82)
Smoking n,(%)
Yes 8 (40) 8 (72.72) 0.157
No 3(15) 0 (0)
Not abvailable 9 (45) 3 (27.28)
Primary site
Intrahepatic, n (%) 14 (70) 11 (100) 0.053
Hilar, n (%) 6 (30) 0 (0)
Histologic erading
Well — moderate differentiated 16 (80) 8 (72.73) 0.138
Poorly differentiated 0 (0) 2(18.18)
Not available 4 (20) 1(9.09)

T satge, n (%)

T1-2 14 (70) 9(81.82) 0.394
T3-4 6 (30) 2 18.18)

Nodal metastases, n (%)

Positive 8 (40) 7 (63.64) 0.189
Neative 12 (60) 4 (36.36)

TMN staging, n (%)

[l 9 (45) 3(27.27) 0.282
[1-1V 11 (55) 8(72.73)

Median survival, month 13.77 (0.36 — 76.94) 7.98 (3.52-78.32) 0.537

(range)+
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4.2 mMsuanseanvadlulasaisidute 200C

MnmsEnwnguiSeudfisuildandiedisietiunifissfunisuanseanveslalas
a5iduie 200C Tnedadn ACT iwindu 3.1714 waznuinAiadsvreanisuanseanves L
Tnsorfidue 200 szwinagihelseusisoieddidgidiuninniansfusendsaniouas
mMeBuquenIINMeAnz ueendsanieuasniawdlounndeiusdlifiteddynieada tned

Aadeves AACT Wiy 4.6682 (+ 2.6406) way 4.8796 (+ 3.395) AUEWU p = 0.370 #is
namaluguil 9

{ 9 v Y} o ' 3 ad ANt
dlolden cut off vessziululasensidule 200c Mndeg1svietAUnAn 2
Wiy 2.0 wuhdanugnaesmsiinnsuanseenvasiulasensidue 200c (miRNA 200c
overexpression) 314U 7 AUIINTINUA 31 AU Anlusevay 225 law 5 Au (Sewaz 25)

A ao i Y = ~ % A ao [ 44'
fligfaneglunengiuesnideawiioway 2 au (Foeas 18.2) gianuieglunindug

12.000

10,000 1

8,000

AverageCT
T

D [—
4,000+
= |
2.000
*
000 -
T T
normal bile duct NE others
Region
SUY
Y

9 nansszauvaslulasansidute 200c FENINNGUATDE1NN 2 NGy
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@ & ' 1 oaa a £
4.3 aﬂ‘lﬂmzwug'}u%adﬂizﬂlﬂﬂiizwmﬁnquﬂuﬂ'liaﬂas‘lLLa::mil,wmlmlaﬂﬂ'ml,ﬁmaaﬂ

vaslulasansidue 200c

dlevihnsfnwuensgnitassunslunguiiiinisanasesnisuanioanlilasendidu
10 200c WiuAunguiifimafintuveslilaseniiduie 200c nuhdnuaeneaddn uazns
wenFinelifinruuanssiunsadinionuanna waznuinguiidnsuansoon vesly
1A5815L9ULD 200C %ﬁuuﬂﬁmaw‘f’]Lmﬁwaﬂsﬂagjﬁu‘%nm hilar, & histologic grading
1y well — moderate differentiated, & T stage Wu T 3-4, 3 nodal metasteses , &
lymphovascular invasion wazilszezvedlsania TNM stage 1uszeg 3 69 4 11AnI1 A

LAASIUAS9T 4

a o & ¥ o a X
A1919N 4 Ltaﬂqanwmzwugﬂwaq@qumum'iaﬂaettazmsmmummmmamaanmm
miRNA200c

Factors Lower-expression  Overexpression group P value
group N=7
N =24
Median age,years (range) 61 (42 - 85) 59 (39 - 76) 0.570
Sex, n (%)
Male 10 (41.67) 3 (42.86) 0.642
Female 14 (58.33) 4 (57.14)
Primary site, n (%)
Intrahepatic 20 (83.3) 5(71.43) 0.476
Hilar 4 (16.7) 2 (28.57)
Histologic grading, n (%)
Well - moderate differentiated 19 (79.17) 5(71.43) 0.646
Poorly differentiated 2(8.33) 0(0)
Not available 3(12.50) 2 (28.57)

Lymphovascular invasion, n (%)

Yes 9 (37.50) 3(42.86) 0.509
No 4 (16.67) 0(0)
Not available 11 (45.83) 4 (57.14)

T satge, n (%)
T1-2 20 (83.33) 3(42.86) 0.053
T3-4 4 (16.67) 4 (57.14)
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Factors Lower-expression  Overexpression group P value
group N=7

N =24

Nodal metastases, n (%)

Positive 10 (41.67) 5(71.43) 0.170
Neative 14 (58.33) 2 (28.57)

ITMN staging, n (%)

-1 11 (45.83) 1(14.29) 0.143
111-1\V 13 (54.17) 6 (85.71)

Median survival, month (range) 13.6 (4.3 — 22.9) 22.6 (0.9 - 44.4) 0.923

4.4 nmMsuanseanvaslulasansidue 200c AUNIsWEINTaIlsA

oglagsan Uszansivinmsiinw 31 38 @eTieuda 22 1o fensdsegiuvesns
senTin 13.4 ey (Afidy 0.36 - 7832 1Wew) uasiilenenszwirdihediinsuansesn
209 lulpsorfidueaiivtuvioanasdlifamuunndatunieadi dandsegiunissending
22.6 Wau ( MNdy 0.9 — 44.4 \faw) way 13.6 Whou ( ANds 4.3 — 22.9 1iaw) AUaIRy,

b = 0.923 Fauandluzuil 10
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ANUSIUNALATUDLAUDLUY

31INNSANBITNUINTEAUNITRARIEBNTBdlulATEISIOWe 200c  S¥1INaNIA
% a IS LY = A ! ! (Y I I N ! 1 (%
nziupanideaniienuainauqilidlinianziusenduunilowazniamieliunnsieiuy
lng nquitfinisiiunisuanseanvedlulasensie 200c duuiliudndl T satge vJu 3 - 4 fins
wns nszaneveslsaludidontmdetdnafsduazll lymphovascular invasion  11nN31
= = ' v & (34) Ao ' aa
willoun1sfnwineuntnived Chen wasanz Anulntunleiinisuantosnves lulas
9135108 200c WnTUIzNUIAINTULTITedlsANInNndl Ao Sd1uiuvesseslsanazinig
ananvesiseludndudenuinniinguidinisanatveinisuanteanvelulasensidu 1o
200c  uawdleglassiuiieuiussiunsuanseenueslulase1sidu 200c vesvietdundf
nuNIANUYNVBINISINNITIansRRNUBLiesTosay 22.5 fiun1sfinyinouninil ves

= ¢ a o ~ v 17)
AUNIFLLAE ALY 1/]WUﬂ'J']gJGQﬂGUaQﬂqﬁLWNﬂqiLLam\ia@ﬂﬂ\iiﬁ8@3 76

Ansunmsuanieanvadlulaseisidute 200c AUSNIINITTENTIN Tun1sAnwdlany
' ' | oaa a X = ¢ |y v !
AUBANAITENINNGUATNSIiNTUYS oanasvedlulase1sidwe 200c watuwaltuiingy
aa & @ a v aa | v =

Pin1shanseanvadlulasansduwe  200c 989N INTT5IATINUINAITWII1AL LT Anw
' ' AU o w aa Y Py \ v A& P & 17 4 |
wANA99E 1T TEE AN AT ANTINUATANINBUNTNIYIUDIEUMA wazAnly  AINUIN
| aa a & ¢ ~ v ) Aa
NAUNTNISLTUTBINTHARIRDNYRlILATENSaUE 200c A8TuunliNveddnI1 N1350RTIN

a 1 1 [ 1 a [ =2 Q 9 (35) a o Y < ] %,’ al @ @
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Perform reverse transcription
4.1 Prepare the RT reaction master mix LNBLMSENELATIZI cCDNA

To prepare the RT master mix using the TagMan® MicroRNA Reverse

Transcription Kit components:

1) Allow the kit components to thaw on ice.

2) (Medium- or large-scale orders only) Dilute the 20 X or 60 X RT primer to

ab Xworking stock solution using 0.1 X TE buffer.

3) In a polypropylene tube, prepare the RT master mix on ice by scaling the
volumes listed below to the desired number of RT reactions. We recommend adding

10 t020% excess volume to compensate for losses that occur during pipetting.

component Master mix volume per

15-uL reaction

100mM dNTPs (with dTTP) 0.15 ML

MultiScribe”" Reverase Transcriptase, 1.00 ML
50U/uL

10X Reverse Transcription Buffer 1.50 ML

Inhibitor, 20 U/ulL 0.19 ML

Nuclease-free water 4.16 ML

Total volume 7.00 ML
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4) Mix gently. Centrifuge to bring the solution to the bottom of the tube.
5) Place the RT master mix on ice until you prepare the RNA reaction

4.2 Prepare the RT reaction

1) Thaw the 5 X RT primer and RNA template on ice. Before use, vortex the

RT primer tubes to mix, then centrifuge briefly.
2) If you are performing quantitation of:
« Ambion Silencer® Select siRNAs, go to step 3.
« All other templates, go to step 4.

3) If you are performing Ambion Silencer® Select siRNAs quantitation,

denature and prepare the double-stranded template:

a. For each 15-ML RT reaction, combine 3 ML of 5 X RT primer and 5 ML of

double-stranded template in a 0.2-mL polypropylene reaction tube (the RT
reaction tube) or in a well of a 96-well reaction plate.

b. Incubate the tube or plate at 85 °C for 5 minutes, then at 60 °C for 5

minutes.
c. Place the denatured template on ice.

d. For each 15-ML RT reaction, combine the RT master mix to the tube or

well containing denatured RNA and RT primer (from step 3c) in the ratio of:

7 ML RT master mix : 8 ML denatured RNA and RT primer (1 to 10 ng of RNA per

reaction)
e. Go to step 5.

4) If you are preparing single-stranded RNA, prepare the total RNA template:
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a. For each 15-ML RT reaction, combine RT master mix with total RNA in the

ratio of: 7 ML RT master mix : 5 ML total RNA (1 to 10 ng per reaction)
b. Mix gently. Centrifuge to bring the solution to the bottom of the tube.

c. Before opening the RT primer tubes, thaw the tubes on ice and mix by

vortexing, then centrifuge them.
d. For each 15-ML RT reaction, add 12.0 ML of RT master mix containing total

RNA (from step 4b) into a 0.2-mL polypropylene reaction tube(the RT reaction tube)

or into a well of a 96-well reaction plate.

e. Add 3 ML of 5 X RT primer from each assay set into the corresponding RT

reaction tube or plate well.
f. Go to step 5.

5) Seal the tube or reaction plate and mix thoroughly by inverting the

solution. Centrifuge to bring the solution to the bottom of the tube or well.

6) Incubate the tube on ice for 5 minutes and keep it on ice until you are

ready to load the thermal cycler.

4.3 Perform reverse transcription

Note: If applicable to your thermal cycler or real-time PCR system, perform the
reverse transcription in Standard mode.

1) Use the following parameter values to program the thermal cycler:
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Step Time Temperature
Hold 30 minutes 16°C
Hold 30 minutes 42°C
Hold 5 minutes 85°C
Hold oo q

2) Set the reaction volume to 15.0 ML.
3) Load the reaction tube or plate into the thermal cycler.
4) Start the RT run.

Perform the gPCR amplification

4.4 Thaw and mix the reagents

1) Thaw on ice, resuspend completely by gently vortexing, then centrifuge

briefly:

« TagMan® Assay (20 X)

« Complementary DNA (cDNA) samples

2) Mix the master mix reagent by gently swirling the bottle.
4.5 Calculate the number of reactions

Calculate the number of reactions that you need for each assay. We
recommend performing three replicates of each reaction. Be sure to include on each

plate:
« A small RNA assay for each cDNA sample

« Endogenous control assay(s)
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+ No template controls (NTCs) for each assay on the plate

4.6 Prepare the gqPCR reaction mix

The recommended reaction volume is 20 L. Prepare the plate so that each

gPCR reaction contains the components as listed below.

To prepare the gPCR reaction mix:

1) Obtain a sterile 1.5-mL microcentrifuge tube for each sample (to be run in

triplicate).

2) Pipet the following components into each tube:

component

Volume per 20-uL Reaction

Single reaction

Three replicates

TagMan® Small RNA Assay (20 X)) 1.00 ML 3.60 ML
Product from RT reaction* 1.33 hL 4.80 ML
TagMan(R) Universal PCR Master Mix I 10.00 ML 36.00 ML
(2X), no UNG#

Nuclease-free water 7.67 ML 27.61 ML
Total volume 20.00 ML 72.01 ML 20.00 ML 72.01 ML

3) Cap the tube and invert several times to mix.

4) Centrifuge the tube briefly.

4.7 Prepare the PCR reaction plate

1) Transfer 20 ML of the complete gPCR reaction mix (including assay and
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RT product) into each of three wells on a 48-, 96-, or 384-well plate.

2) Seal the plate with the appropriate cover.

3) Centrifuge the plate briefly.

4) Load the plate into the instrument.

4.8 Set up the experiment or plate document and run the plate

1) In the real-time PCR system software, create an experiment or plate

document on your real-time PCR system using the following parameters:

* Run Mode: Standard

« Sample Volume: 20 ML

« Thermal Cycling Conditions:

optionalAmpErase Enzyme PCR
activation
Step UNG activity
HOLD HOLD CYCLE (40 cycles)
Denature Anneal/extend
temperature 500C 950C 950C 600C
Time 2 minutes 10 minutes 15 seconds 60 seconds

2) If the reaction plate is not already loaded, load the plate into the

instrument.

3) Start the run.
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Analyze the data

Refer to the appropriate instrument user guide for instructions on how to

analyze your data.
General process

The general process for analyzing the data from gene expression assays

involves the following procedures:

1. View the amplification plots.

2. Set the baseline and threshold values.
Tools for data analysis

We recommend the following software for analyzing data generated using

TagMan® Small RNA Assays.
DataAssist™ Software

DataAssist™ Software is a simple, powerful data analysis tool for sample
comparisonwhen using the comparative CT (AACT) method for calculating relative
quantitation ofgene expression. The software uses a filtering procedure for outlier
removal andvarious normalization methods based on lists of single or multiple
genes. It providesrelative quantification analysis of gene expression through a
combination of statisticalanalysis and interactive visualization. DataAssist™ Software
provides a function-richgraphic user interface (GUI) for easy data importation,
experimental design setup, andinteractive, high-throughput data analysis. DataAssist™
Software is free and can be downloaded from the Applied Biosystems website at:

www.appliedbiosystems.com/dataassist

RealTime StatMiner® Software

RealTime StatMiner® Software from Integromics is a software analysis package
forgPCR experiments that is compatible with all Applied Biosystems instruments.
RealTime StatMiner® Software uses a step-by-step analysis workflow guide that

includes parametric, non-parametric, and paired tests for relative quantification of


http://www.appliedbiosystems.com/dataassist

gene expression, as well as 2-way ANOVA for two-factor differential expression

analysis. For more information, visit: www.integromics.com/StatMiner
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Comparative study of microRNA-200c expression in cholangiocarcinoma from

northeastern Thailand and regions other than the north and the northeast
Patient Code _
Part A: Demographic characteristics at the first visit
Date of birth (dd/mm/yyyy)  / /
Gender [ Male [ Female

Place of birth ] North [l Northeast [] west []East [ Central South

Smoking [ves CNo
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Part B: Diagnosis of cholangiocarcinoma

Date of 1° diagnosis cholangiocarcinoma (1St athology date)
P

Date (dd/mm/yyyy)  /  /

] Histology of primary site DHistology of metastasis site (LN, other)
Primary site:

Dlntrahepatic [Hitar DExtrahepatic

Grade:

Cwell diff [lmoderate diff Dpoorty diff Cnot available
Perineural/lymphovascular invasion : [ ves Cno

Final surgical Margin [Cpositive Cclose DNegative

T stage  Nstage ~ Mstage

If M1: specify site of metastasis

[1Bone DLung ClLiver [Brain [leone  Ulother........

AJCC stage




Part C: cholangiocarcinoma treatment

1) Surgery [yes [CINo if no, skip to 2) Radiation

First surgery  Date (dd/mm/yyyy) :  / /

2) Radiation  [ves [CINo if no, skip to 3) chemotherapy

|:|Adjuvant radiation [dconcurrent chemoradiation

Total dose given cGy/ Gy/ rads

3) Chemotherapy Clves CNo if no, skip to Part D

Adjuvant chemotherapy regimen  First date of treatment (dd/mm/yyyy) /_
DCispLatin DCarbopLatin [sFu [JGemcitabine
[IXeloda L] Cisplatin/Gemcitabine Clother specify..

Concurrent chemoradiation  First date of treatment (dd/mm/yyyy) /  /
DCispLatin DCarbopLatin [sFu [Gemcitabine
[Ixeloda DCispLatin/Gemcitabine Llother specify

[Icr [er [lsp [Ipp [Not available

Maximum response

Date of progression (dd/mm/yyyy) /  / [INo progression
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Part D: Recurrence/Progressive disease
[ves CNo if no skip to Part E
[Fist recurrence [lSecond recurrence Ll Third recurrence

Date of recurrence/progressive disease (dd/mm/yyyy) /  /
DLocoregionat recurrence [bistant metastasis [ 1Second primary cancer

1) Surgery [ves CNo if no, skip to 2) Radiation

Date (dd/mm/yyyy) / /

2) Radiation [ves [INo  if no, skip to 3) Chemotherapy
[paltiative radiation [dconcurrent chemoradiation

Total dose given _ cGy/ Gy/ rads

3) Chemotherapy [ ves [ No if no, skip to Part D

Concurrent chemoradiation  First date of treatment (dd/mm/yyyy)  /  /

[l Cisplatin DCarboplatin [1 sFu [] Gemcitabine

[ Xeloda DCisplatin/Gemcitabine [ other SPECify ..

Palliative chemotherapy First date of treatment (dd/mm/yyyy) / /

DCisplatin DCarbopLatin [IsFu [JGemcitabine
[xeloda DCispLatin/ Other specify.............
Date of progression (dd/mm/yyyy) / / [INo progression



Part E: Last visit
Date of assessed (dd/mm/yyyy) /  /
Status [Ipeath [ cause of death
[11) from cholangiocarcinoma
[12) others.............
[Alive with disease
[Alive without disease
[Lost to follow up
[other, specify
Date of completion of this CRF (dd/mm/yyyy) / /

Part F: Laboratory testing for microRNA 200C

microRNA status ACT ..............................
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