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Abstract
Breast cancer is the major health problem in Thailand as is the most common cancer among Thai
women with high mortality rate. The current treatments include surgery combined with chemotherapy
and/or radiotherapy. However, the treatment outcome is not satisfactory with common side effects. Gene
therapy treatment receives more interest as this modality has less side effects with rather high efficacy.
The aim of this project is to inhibit WT1 gene expression in breast cancer cells by using gene therapy
technology utilizing lentiviral vector to induce the production of siRNA targeting WT1 mRNA. The data
indicated that WT1 gene down-regulation induced growth inhibition and enhanced apoptosis in breast
cancer cells. Moreover, WT1 gene down-regulation also lowered the expression of /GF-IR and EGFR. In
conclusion, this study indicated that WT1 acts as an oncogene in breast cancer and gene therapeutic
approach employing lentiviral vector is the power tool to selectively inhibit the expression of the

interested gene and to control the growth of cancer cells with potential for clinical application in the

future.
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= U 9 A 4 1 [ dﬂg (9 a S =
MIANEIMUNHIAYe WTI Tumadazuanaenuesn launy siaveusad Funaua
Ao w A 1 a o a A Ao w Yy
N NANNMIAIANMITIIUYEY WT1 TagTisaudu ddnny ldun P53
(Maheswaran et al., 1993) 11 Par-4 (Johnstone et al., 1996; Sells et al., 1997) Tagnu1 WTI 9
amnsnaansiliine Apoptosis 910 P53 Tuvmgifeanu Ps3 sildmsarugusudhvuneues
9 9
wT1 a1a'lUdae dau Par-4 azdudImsnszquindhvune uazaanuauliansdusinIsuL,
(growth suppression) U84 WT1 vaiziaednu WT1 M ldanuaiuiselumsvil¥ine apoptosis
] o @ ] Ao w <3 1
Tag Par-4 anad 1UNU Ar0geMsAnENd 1Ry Aemsuaaslinun anuamnsalumsaiugy
= d? Y 4 A 9 .
duithvne IGF-IR Tas WT1 Guegnun1iz P53 luaad Taslunmsnaaosnld Transient
[l Y
Transfection 1109AMNA M50 TUMIFUTINTINNUVOEU IGF-IR Tas WT1 (Idelman et al.,
Y [l
2003) WU WTI-KTS 813150808351 1Uve98U IGF-1R mwziiie lilimskuman
. G Q.l g.ll = \ o 9 d‘ ' —~ =
(mutations) Y998U P53 AauUMsAnE1N WTI vhmiieds lslumsaruguiwdhmne uazeed
a1 a . A o H a <3 . o < Y o R =
AUTNUATIUTTY (oncogemc) HIDYUVIINITINANLLII (Tumor suppress1on) mtﬂu@mmmmmag
a a A A ! dyﬁi
anuralnavesldsauaue waiaae
av AR =~ ' a <3 Y 1 v A o 9
NUIVINANBILNUINYOIBU WTI ADNTSUIUMTNANLT UM UNNUNTIUANUVALI

! o s <
Tunansfinyeg TaemsAnbInsyiauvessu w7 1aeds RT-PCR Tuaduzii adum uaz
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A 1 a3 <3 =Y =\ o A ds! 4 3 9
waan lidungdanuneu wrl imshauigaau lusadugGaduy Taeasany WT1
o PR A 1 4 a A A
DI 27 910 31 3189094128 W33z 87% uany WT1 lwsadilsndies 1 1u 20 5181350
tdy @ [ 4 <3 9 FA
Y3219 5 % (Loeb et al., 2001) HBNIINU MIIATLAY WTI mRNA Tuaanzisaauuangihe
1 [} $ 1 d $ ]
99 FIINUN T2AUNFIV0I WT mRNA 19U0NDINsWeINsal 15a7 1A (Miyoshi et al., 2002)
] < = [ ~ as | . . < Y
28713 lsNMuMsAnEINTINUYEY WTI Tae35 immunohistochemical study THNEI5 4@ MY
1 = o a [ 4 <
nuN asonsnu 1Usau wTi lusaailsna uaifsuna wTiszanasluwaauzisa
. . 1 PR ] s < Y
(Silberstein et al., 1997) Taanwu 40% Al luawisoasiany WT1 luwadueiseldae uaz
Y ' ) s ' = 4 '
28% Y0IRIEANTONTIINY WT1 Tuarutiosupasaduzisa (< 50%) uansanyIunyly
' Y
high — grade adenocarcinoma NALUAMNTANY WT1 @ ludadiuiunnvufedszans 66% vo4

[ v

H Y
1o nazwu a1z WT1 Ageuduiusnumsiinnziumainesdu ps3 uazmsgyde

o

4 1 o 1 ad
estrogen receptor WoNNINHEINLN WT1 Imsazaulu cytoplasm VBUBAATIA1991NNIUTNAN

'
S

ll = =3 v av A ' y Y dy !
agclu nucleus NMIANEIIUNUINUDI WT1 gene T%umﬁ]ﬂcluﬂ’quau@] wmﬂmauﬂa JINEION|
' = <3 Y = J 3 9 a
WT1 umzlm‘wmmﬂu tumor suppressor gene hlﬂl!,ﬂ fﬂiﬁﬂ‘]&l'lslu LFAQUSLIUNTUUBUA
] o 2 a a s @
MCF10AT3B WU WT1 ﬁ?ﬂ?iﬂﬂﬂﬂ\iﬂ'lilﬁ]imul,@ﬂi@]GU'ENLCBEIQ Wﬂiuﬁlﬁlﬂ‘ﬂﬂa'ﬂﬂ Lm&’ﬂﬁﬁﬂ?i‘iﬂ
S 4 9 o 1 £ o = ARF X o 9
Lclmammm”hﬂuﬁwmzﬂﬁwmw WTI d101350 NISQAUNITNINIUVDIYU p19 AN UIN
@ gJ; " W J 1 1 4 1
GUIINTUUIAIVDUYAA (Wang et al., 2008) UONINUMIANEI TABNGUDUY WU wide type
Y g‘/ a a I3 a [ v o ) L A 3
WTI1 ﬁnﬂﬁﬂﬂ’ﬂﬂﬁﬂ'ﬁmﬁmlﬁﬂi@]ﬂ]ﬂﬂl“ﬁﬁmﬁ'luﬂ‘lﬂuﬂ H16N-2 IﬂﬂﬁuWH‘ﬁﬂUﬂWﬁﬂNWl&ﬁlWN%u
Aa o =

I o
YOIOU p21 LAz TanTzduNIad 1y highly-organized acinar structure NANBUZNAA AU

v
g a a

M0UDI mammary gland (Burwell et al., 2007) m3AnuuNedumIna Inlumsdudimswiaayn
4 <3 1 o g’/ a a o <3 a
YOUFAAVLITUAUN WU WT1 eansodudamsniaea Taluadugd aduuriia MDA-MB
9
231 N1 luieananed (soft agar assay) ag 1uny (nude mice) InaMsAnIAINA1INUI WTI
1 9y
n35zAu1#iN15911810 beta catenin IWNAY (destabilization of beta catenin) TABHIUNITNTZAU GSK-
' = = A A0 2 o Y A Y
3 beta (Zhang et al., 2003) 081 lslimsAneIDUg NsFN WT1 orwhmihnlumanszdms
a Aa s 3 Y 1 = 4 <3 Y a 1
WAy Tnveusaanzise launmsnu lusaduzSuduusiia BT-474, SKBr3 WU
a a J <3 v o
HER2/neu 11300352 qumsni aea Tavesmaduga uduy Tagruminizqunsiiauves
Y
U WT1 (Tuna et al., 2005) UONINH WU WT1 11150052 AUNTHINUUDIOU Karatinocyte
o 4 <3 a a 4 { 2
growth factor (KGF) uazvh ldaaauzi5adimsns gy Ta uazindouhn 18uniu (Zang et al.,
A v 2 =< A o o o G . <
2008) 841U TuMIAPY AN IATLAVMITNUYE TN WT1 18 Real-time RT-PCR Tuugi5
Y ' o o A /S & o o Ju % AN 1
RIUNNYN 2AUMTINUNgIUes WT1 TuradugGsdunusnumswensal lsaf lud
(Miyoshi et at., 2002)
Y] g‘/ [~ 1 =S 1 a I~ Y o a9y %
AUUUILIAUNUNINVOSTU WTI aenszurumsinanzisumunds ilidoagddanu
9 [ (BN qyu ] o Y oA 1 a I 3 <
TagdoyadiuIngue®in WT1 iwgrimihnduguduaiumsiuue3a (oncogene) Tungis

a 2 a 3 a yqz ! LY { o
wiiail uaznalnlumsmuaunszuiumsinangGriaiids hinswwisa deman WTI ¥
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winnowhvanevateaalungu growth factor and growth factor receptors 1AW IGF-IR,
A o w a <3 Y o Y Y o =
EGFR, IGF-II nuanudnguinlumsmnanzdamuy shmlvdissauladnuuniuimves wri lu
a 2 a A ax = ) . 9
ATLUIUMSINANSITIUAT ITMIANYIL 15N15NAAD9 11 breast cancer cell lines MCF7 1ag1%
A v o v 2 o ~ 9 L Y o
MANANTZAUMIINNUIVIINIMNNUY0I0U WT1 Tagls Lentiviral vector HAITUNANAIINNIT
o g}/ o =l [ 1 = = YN a3 <3 g A I
gUTINTINNUVOIBU WTI AINA1I FI3IWRaaNLAn NI UL 5D UTaaND DATINT
wita Ia (proliferate rate) 9ATINIIAYUUL Apoptosis tagmaasunasnisiinuuesgu
Y 1A R 3 A Ax o W a < 9
ihviweves W1 1aun 8y IGF-IR, EGFR $auiutuntiunumd s lumsnausdadiuy
= dy o 1 4 Y 1A Y I v A =
msanetiezih l)gesaanudIny inaasddmuunumeas nalnluszausu ves WT1 #9019
@ I o an = ' 9 A a o 2 =
au 1iiunssne11aeds gene therapy Tuauiaa Favgaelidsea@niamlumsSnpiuzSaa

2 =2 9 = o asy . Y
VU TIWDIMTAARANINUABININMITTNET 1A8TT chemotherapy Lai& radiotherapy aqld

(Y] d av
1.2 ]ﬂﬁlﬂi%ﬁﬂﬂﬂlﬂﬁiﬂﬁﬂfﬂi]‘ﬂﬂ
) v ¥ o = s & A a a Y ..
1. @3NWNITUUNMTIVEINININIUVOYU WT] Glumfaamm “VIiJ‘IJﬁgﬁVI‘ﬁﬂTWQQ Iﬂﬂﬂlﬂf lentiviral
vector
=< o & o ~ J <3 Y 1 wa I <
2. ADHINQVDINITIUVSNINITNINIUVDIEUY WT] Gluwaammmmamaﬂmﬁuummmﬂumm
4 Y 1w LY s . . [ a . .
VOUYAS IALN DATINTUUIAIVBILAR (proliferative rate) BATINITLNA Apoptosis (apoptosis
index)
=< o =~ 4 3 Y @ @ o ~
3. ﬁﬂ‘]&l'lﬂallﬂﬂ'lﬁ‘ﬂ'l\ﬂu"llﬂﬁﬂu WTl1 Sluwaammmmm Iﬂﬁ]fﬂiG]ﬁ')i]')ﬂi%ﬂllﬂ'lﬁﬂ?\“l'luellﬂﬂﬂu

IGF-IR, EGFR 115291 mRNA

1.3 YdUUAYa3lAIIN1TINY
ao dy = Y Aa oA A = = 1 a <3 Y
NItz luR e QUAMSIINOANIUNDIMYDIBY WT1 ADNTEUIUMINANZITUAIUY
D) L < 0o q ¥Ya o ¥ o = s 3 9
Tae1% lentiviral vector 1lumiviz lumsy 1imanmsdugan1siianuwedy WT1 lusaausSadiuy
a @ @ o v < o o g}/ o
¥1ia MCF7 137993932@Un3auve 0y W1 daazuaalimiuanudusalunmsdudimariiay
g’/ 1 o I <3 P LY a
YoIoU NNUUIzgNaneguaNiam s uuziswousad 391Aun 5A31M31AA apoptosis, proliferation
Y Y
rate HOANHIZARYINA InMTMINIUYeIEUTl Tagiaseaunsuani®enved 814 EGFR, IGF-1R 1u

52A1) RNA

1.4 Asmsauiumaalagee
a o dy o = Y aA o v d' v 2\// ] =
Tasamsavetazimsanyaz i ma 1u lagguiiniame sugan1sviiauyessy WT1 Ju
J < 9 9y a .. o 2 0 =
yaansua Uy 1aela viral vector %1 lentiviral vector IUMITHUHINTIINIUVDIIU WTT U
4 < o [ [ 1 S 4
yaaue3aRana Taen13 14 lentiviral vector A4NA1IE514 si RNA (small interfering RNA) Y1 Tuiyad

198 &4 si RNA §40a1792 8101309 UA VAUV mRNA 494 WT1 1deg1asumiztazmsieninld
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(NAN15711210U99 WT1 mRNA Waan1511 lentiviral vector fana1dngiyaaual 9291nsdszaunms
] 9

HEAAOONYBITY WTI tioguduNamsndudinmsyauvessu Wl 141se saudamsinquansus
I < Jd v J 1w a a J @ .

anudluuzieusadainad 1dun oasimss gy Tnvouyad 1azonsT1NITAGLUY apoptosis
=) =2 Y < A A 9 o 9 a A o <3| <3

naziimsfnu Iimiuna lnineadeslumsi IiiRansulasundadlugadnvazanuiungiza

A1na11aen151A5zAU mRNA wessuihnineignaiuqunsudasesnlag WT1 laun 81 IGF-IR

ez EGFR luszav RNA Tasldinaiia RT-PCR

d H £y
1.5 Uszlawunlasy
) . 4 9 o & o a s 3 9 A
1. llﬂ lentiviral vector ﬂﬁ?ﬂ?ﬁﬂi%il&ﬂ?ﬁfJ‘UfJ\?ﬂ']ﬁVIN"IHSU’ENfJH WT1 Gluwaammlmmm
= a =)
uilszansnings
Y] A A A v ¥ o G 9 . .
2. ulﬂﬂﬁ%ﬂﬁuﬂ'ﬁﬂﬂﬂizﬁ'ﬂ‘ﬁﬂ'lWQ\iﬂluﬂ'lﬁfJ’]JfJ\iﬂ'ISVINTLl‘U@QfJ‘Ll WTI1 Tﬂﬂalclf lentiviral
vector
9 a A o w 9 .. d‘ o %] =X 1 d’ [
3. ulﬂlﬂﬂuﬂﬂu‘]ﬂ‘ﬂﬂiﬂﬂi‘lf lentiviral vector VlﬁWNWﬁﬂuWhl‘]JWﬁJUTJ‘DfJ@f]ﬂf]ﬂ!fl"lf]ﬂ1§§ﬂkﬂ
3 a A 3 Ax ~ ' 3
USLIIBUADU IﬂﬂlﬂW'ﬁj\Igﬁ\ﬂﬂiJﬂ'lfiL!,ﬁ'ﬂ\“IE]E]ﬂéUE]\‘lﬂu WTI1 Gluﬂ?mmga IHUNSLIUNA
=1
S IRICKINIE)

nihenunhnamiae 114 Towl

OX o a o ¢ v a Y A Yy o o
Q‘]J’JEJL!EI% ATDUATI UNI1INY1QY IiQ‘WEJT]JTﬁ AWNTUNNY UNIBINT @ﬁlﬁﬂ’)ﬂ]@\iﬂﬂﬂﬁiﬂﬁ?

Tsauzisa
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a
UNN 2
A 4
ST RIPGN]
= Aad o a Qv
2.1 FSUVYVITAUHHUNTIVY
2 dl 9 a wa
1. ﬂ'l’i!ﬁﬂ\?!"liﬁﬁhlu?’ii’)ﬂﬂ{]‘ﬂﬂﬂ]i
J < 1 a 1 1 a
IraaNga UL MCF7 uaazaiinizgniaod lue11131nesriia DMEM/F12
{ a 4 1
MEDIUM (Invitrogen, CA, USA) N19nia3uf18 10% Fetal bovine serum 1aagniaseli
a A EY A e ! Y a v '
wigeanTaludow 37°C il 5% o, waavzgniaselinigau ldanunumiu
Uszu18 80% 11329990 trypsinized 1182 subculture TUOATIMMINL T
2. M3a319 Lentivirus vector 8¢5 Transduction INo&UHINIINNUVDIEY WTI1
9 L. 2 = o q ¥a Y A o
2.1 9219 Lentivirus vector #3a1uniomitioni 1inan15a319 shRNA Nuuay
A o9 ¥a o a s 3w ) ¥
Lﬂuﬂju'lclﬂlﬂﬂﬂﬁiﬂ'la1ﬂ"l]ENEJH WT1 Gluwaammmmm Iﬂﬂﬂlu@ﬂuﬂ’lﬁﬁﬁ’lﬂ vector
[} 1 1 U % dﬂl
@Nﬂﬁ'l')ﬁ"lll'liﬂﬂﬁ'l'giﬂflﬁﬂﬁlﬂﬂﬁu
- a¥ddinued DNA ﬁmmiaﬂizﬁumiﬁ?w siRNA (ShRNA) H9U88193 191
v A o an 9y . . I ]
AUty WT1 eunsasinla las3sms PCR Taeld oligonucleotides Huusinyy
- AAAIUVD vector NV multicloning region 1@ restriction enzyme 2 ¥ia N
9
gnsaaatlalens 2 ﬁ}TLlsll'fN cDNA
' Pl v
- 1¥oune FudIu DNA 7114917101591 PCR 191g Lentiviral vector (pPRIME-
° H 1 4
CMV-GFP) Ia ol enzyme ligase 1839931 vector 11 1@ transform L‘ﬁﬁq Iaa
S ' Y A 2 2 v g
HUANLIY (supercompetent cells) ﬂaaﬂ”lmmﬂmﬁﬂmﬂﬂu LB agar N4 ampicillin
A A = axy Y K dy YA
WaUDY 1avn clone NUAIUUBDIYU WT1 Iﬂﬂ')‘ﬁ PCR 1418739884 clone GL‘H?JTJ%NTEI!
wn e lana plasmid Tae75 Alkaline-lysis with column purification method
(Promega, WI, USA)
E4
- 1Q®9 retroviral packaging cell lines (T293 cell) 14 Dulbecco’s modified Eagle’s
medium (Invitrogen) supplemented by 10% FCS, 0.1% P/S and 0.1% Glutamine. 11
1 o 1 1Y
WT1-siRNA-lentivital vector Lﬁﬁjnj 18 293T/17 cell lines 390N packaging
v
plasmid 3 d1aelds Fugene 6 transfection reagent (Promega, W1, USA) 310UUUY
A a < 4 o ¥ I, =
N 37 DA UL UBIT 5% C02 ulunm 18 G]f’)IlN Waﬂ%’lﬂuuﬂﬂWﬂ’liLﬂaﬂu@’lﬁ’li
g o ] 1A a 4 d a @
mouyad v 1 Tagluduen) §ie e liwaduaa higoenunluems
1 s oA a & & o g
REIUBAR UNEAAN 37 O3 UB UK 10% CO2 Lﬂunm 24 ‘]5’)111\‘1 HAIIMNUUN
s ¥ A o g o 1y ' A 9 o
INUUUAYIUBAR Mﬂuﬂ’lﬂuhiﬁ@g l,l,’d’Jﬂiﬂﬂﬁﬁﬂulﬂ@uﬂﬂﬂﬂ?ﬂi@ﬁmu’l@ 0.45
lunsou
kS o @ Y J ya . .
- INUUNINIT transduce m;lmﬂ”himmqmaa MCF-7 Tag 1575 spin transduction

! S A = ° g g o
1 1800 rpm UIU 1 5]1:]111\3 N 25 ONAUYUBIT TUIU 3 AT ATIAY 12-18 GH?TIN
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g’/ < o) Y o ?,‘, o ~ dy o [~
MnuunUmeaa 1 luduuead sndwihnmsasueimsineusad v 1Tu

A a an Y A [ . . 1 g = v
npuiane §Fuzaremofoninis contamination Uuwaaas 11/dn 12 3u
) 4 A o . = d‘dy Y Y o o
Wueuwaa MCF-7 NEIUAITN transduction ¥4 1untag vz lvsviaveusan
3 o
1314 MCF-7-WT1-siRNA-GFP" 1182 MCF-7-C-siRNA-GFP " cells ¥1%11015NA 04

2 A
Tutuneudugae

(Y] d
3. msAnypa@dnyazaNiuuziveusan (proliferative rate)
. T g
m3Ansas M yau Taveasad vasmsgudimsiauuestu w11 azldiem
o
a9 ilg‘ﬂ A9 CellTiTer 96 Aqueous one solution cell preliferation assay kit (Promega, W1,
A 2 tﬂy
UsA) Iagiiasnianaasd Iagagiail
1 s g : 1 ¢
- RouranuzI5I1u 96-well titer plate 19 14151181 3000 cell Apviqu Tninoarad
luomnslsng
o 4 . 1 o . . I @ o
- himsndeude plasmid 11g10a 1ae1F Lipofectamine 2000 15udnin aw
axy 9 Y
M IVAY
[ g’; 2K a dy 4 1 2 9
- YWAIINUY 24 30, WANAITAZAIe MTS+PES luommsiaeusas Uavenald 4
B,
o s [ 9 AaAa dﬂl ~ A
- duwaan 1 lddaaudnvesdiinaiulae ELISA plate reader N80
490 nm

- hadal@dldedhadlu growth curve

4. MIIADAIINMSINA Apoptosis
= 9 @ .. 4 @ . = g}l [
21800 1% N33 activity of caspase 3/7 1WA WAY transfection TasUvUADUTUVL)

Y
v A

il
MIIANMITNNUVOY Caspase 3/7
A I a A 9 a .
11939910 caspase 3/7 1 TUsAuNgnnIzAUlUNTZLIUMIINA Apoptosis TAEIZYN
A I . ~ ' 2 o A v o & o L.
waguilu Active enzyme Nenunsodesaais 115au caspase A0u9 18 A91iUNTIA activity

[

<3| 1R o . Ada ] ° e .
VD3 caspase 3/7 WunsueDeseau Apoptosis MNAUVUH (MUIULEAANLNA apoptosis) Tagn153a
9 ~ 1 9 . A a [ a A
22 1 15NAN150808AY active caspase 3/7 19 &15 Ac-DEVD-pNA auluaisanaldsaun
9 s Y = & A [ ' ' . o Y a a A
uen lAnnradNideInsAny Fuloa1saanagndey 1ae active caspase 3/7 9z IinadN
@ Y A . A A Ao Y o
a1115070 18 1ae1A509 luminometer NAWEIAAY 485, /527, nm miia laazualsAuaiy
. Aa X d < o &
13110 active caspase 3/7 MAAVU VUADUMINAADUTUAIN
[ = s Y =< [ xS ] [
- analdsau Minaanaeensany Tagszanannmaandlungunaassiazngu

Ay Tulsuaiminu
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- uaEsazany caspase assay buffer 16117 DVED-pNA
- daeglilfnzerdutiuly 4 vu. 71 37°C

o 9 AAa é’ o A
- 3AAMUUNVRITNNAUY Ing IR absorbance N1 527 nm

v [ v Y
- hadalaldfmunaien/SsufeudTuns apoptosis NinaATY

d

5. MIASIVABUNINBVDIBAaIAENISHONT Anexin V-FITC/PI

Y . 4 Yo A o 9

MINTZAUNMIABULY apoptosis VDU¥AS MCF-7 15 umMsouduInmsnaaoumsdon
Anexin V-FITC/PI Tagldganaaoy Annexin V-FITC Apoptosis Detection Kit I (BD
Y 4 ° o Aa

Pharmingen) Yudawad MCF-7 9143 1x10° cells 728 PBS 1azimsdu 1X buffer ad 11

g}/ a a =S
100 LI 9101 WAY anexin V-FITC a3l 5 W tazi@y Propidium iodide 8n 5 W al11u

2 o ] I { a o

¥ADANARDIVUIA 5 ml MATUIIMTUMFadiuna 15 i Nguugiives uazdeaiuain

a o a 4 4
el 1A) 1X buffer BN 400 LI uazih 1 AnTzidaen3oa flow cytometry

6. MsIaszaumImauvesduluszdy RNA
1588 MCF-7-WT1-siRNA-GFP+ 1182 MCF-7-C-siRNA-GFP+ Qmﬁmﬁmmm
5$8$L3a1ﬁ5$u1umimam wazriniudnnaznousad 1INUERA total RNA 910
avnouras it on'ld A10yAana RNA ¥1ia Total RNA mini kit (geneaid) 1011
as193alSman U uves RNA @aoin3eq nanodrop N Faas e
cDNA %umﬁ"wﬂizmumi reverses transcription Taol1d ReverseAid First strand ¢cDNA
Synthesis kit (Invitrogen, CA, USA) G]1Nﬂ%u@®uﬁi$uiufjﬁ6ﬂiii%}ﬂ1u 015U cDNA 710

o

13 3 A o . .
Tningniw iy template TUAITINUTIUIUUOY PCR  product 1A® reaction mixed

U

1J52n0URI8 1X PCR buffer, 0.2 mM dNTPs mix, 2 mM MgCI2, 0.4 pmole primers 343
frdusail

WTT1 reverse primer: 5'-TCAAAGCGCCAGCTGGAGTTT-3'

WT1 forward primer: 5'-AGACATACAGGTGTGAAACC-3'

tWTI reverse primer : 5-CGTTGTGTGGTTATCGCTCT -3'

tWTT1 forward primer: 5'-GAACCCTGCATCTAAAGTGG-3'

EGFR reverse primer: 5’-GTTGAGGGCAATGAGGACAT-3’

EGFR forward primer: 5’~-TAACAAGCTCACGCAGTTGG-3’
IGF1R reverse primer: 5’-GCCCCGTGTCATCAGTTCCATGAT-3’
IGF1R forward primer: 5>-GTGTACGTTCCTGATGAGTGGGAG-3’
GAPDH reverse primer: 5’-GTACTCAGCGGCCAGCATCG-3’

GAPDH forward primer: 5’~AGCCACATCGCTCAGACACC-3’
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1 unit of Tag DNA polymerase, 10.0 ul cDNA from reverse transcription step and
RNase/DNase free water USUT#IT 25 ulireaction a1nifumamgamnginaznatiilfin
Ugnaen il

95°C for 5 minutes mmi’u 40 cycles ﬁ 95°C for 45 second, 51°C for 30 second itag 72°C
for 5 minutes §1M3U WTI

95°C for 5 minutes iﬂﬂ‘lijlu 35 cycles ﬁ 95°C for 45 second, 60°C for 30 second g 72°C
for 5 minutes M3V tWT1 Lag GAPDH

94°C for 1 minute inﬂ‘lijlu 35 cycles ﬁ 94°C for 30 second, 60°C for 30 second, 72°C for 30
second 118 72 for 10 minutes @14 51 EGFR

94°C for 1 minute mmi’u 35 cycles ﬁ 94°C for 1 minute, 65°C for 1 minute, 72°C for 3
minutes 118 72 for 10 minutes @14 51U IGFIR

MMTAY PCR Product 13z luonvinadiodsnszualilih 1 agarose gel 1dug

Y 9 v .. .
1.5% 18203399 PCR Product AY¥N15801UANIY ethidium bromide

2.2 HAN15IY

a 1

UszanBMnueIaa lentivirus Tu packaging cells #a¥N19 transduction of lentiviral vector ﬁl}]g’
d < %4
LBAANZIT AU
~ Y o g 4 a [ da! A o . Y 4
nndldhnmsteusaduaznaa SaTuunien siRNA thgsaaithvuie 151a130
Aa a a [ o . 1 o 1 .
asndeudszaninwmanan l5auazn151ih siRNA hgiad Ingn13n529A1 GEP expression 1009
k4 . S Jaa o ) A
91001 1UNaD9 Fluorescent microscope HazmMInsNUTuveuTaaNAnT GFP A181A509 Flow
cytometry
A ] 2 J A o . . =2 A
A 1 uaas i udSnavouwan 293FT WU plasmid transfection F4i01IA1 48
o o . < = = 1
¥ 191 A9 INNTZUIUMT transfection 1Fad 293FT vzUMsuaasoonvodlsan GFP yuunelu
7= = a .. .. Yy A I A 1 dy
FARFIUTAIDIANUAINITD IUATHAN lentivirus virion 19 U121V GFP+ cells 921 11AT03 4%
TuFgunn Deanududuves hiaiues nanfemnlilsum GFP+ cells 110 ANV
v é! 9 3 U a a . J A A &
Th§anvznniudie Tasoinnmazimiua Use@nSaImms transfection Tuiwad 292FT J1f5umga w9
Tun39i7 1% control plasmid (C-siRNA-GFP™ plasmid) 1182 WT1-siRNA plasmid (WT1-siRNA-GFP’
. g’/ dy . o Y a . A A gy . A 1o v
plasmid) 719H control plasmid 32111910 @ lentiviral vector FHANT319 siRNA 7 lisumznvdula Tag
19%931 C-siRNA-GFP~ vector 39%111151nAa041a8 14 control lentiviral vector A4nNa135IUAIY AU
[} H 9
WT1-siRNA- GFP' vector #9a11150a3519 siRNA #16083n13701uaesdu WTi Tunmisnaaenn
9
VUADU
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WA 1 293FT cells exhibit GFP expression after 24 and 48 hours of transfection process.
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MNWA 2 293FT packaging cell lines were transfected with WT1-siRNA or C-siRNA. At 48 hours after
transfection cells were trypsinized for determination of transfection efficiency based on GFP expression
(A). Lentiviral supernatant was filtrated and transduced to 293FT, for titer measurement which directly

refer to transduction efficiency (B).
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MW 3 GFP expression of human breast cancer (MCF-7) cell lines at 48 hours post transduction. Bright
field and fluorescent field were parallel compared and approximately 70% of MCF-7-C-siRNA-GFP " cells
were shown (panel A) and 73% of MCF-7-WT1-siRNA-GFP" cells were shown (panel B). Bright field

was compared with fluorescent filed with 10X magnification power.
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WA 4 WT1-siRNA inhibits cell growth of MCF-7. At specific time points of transduction, MCF-7-
WT1-siRNA-GFP™ and WT1-C-siRNA-GFP  cells were collected and determined viable cell count by

trypan blue exclusion assay.



15

Proliferation rate
035 * *
03 - *
k

0.25 -
E 02
g
3 0.15 B CsiRNA
o O WT1-siRNA

01

0.05 -

Q0 T T T |
(1] 24 48 72 96
Time (hour)

MNWN 5 WT1-siRNA induces cellular proliferation suppression of MCF-7. At specific time
points of transduction, MCF-7-WT1-siRNA-GFP cells and MCF-7-C-siRNA-GFP~ cells were collected

and evaluated proliferation rate by MTT assay.
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MNWN 6 WT1-siRNA induces apoptosis of MCF-7. At specific time points, MCF-7-WT1-siRNA-GFP
cells and MCF-7-C-siRNA-GFP" cells were collected for apoptosis determination based on the activation

of Caspase-3/7 enzyme activities.
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AR 7 Apoptosis induction by WT1-siRNA on MCF-7 breast cancer cells. MCF-7-WT1-siRNA-GFP+
cells and MCF-7-C-siRNA-GFP+ cells were collected for Anexin-V/PI staining. Cells were analyzed by

flow cytometry.
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MNA 8 Gene expression of MCF-7-WT1-siRNA-GFP" compared with MCF-7-C-siRNA-GFP .
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