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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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NdAmreN anmsnugumMsiauues Wl Iaglilsauou fdany ldun Ps3
(Maheswaran et al., 1993) t4a& Par-4 (Johnstone et al., 1996; Sells et al., 1997) Tagnui WT1 9
amnsnaansi liine Apoptosis 910 P53 Tuvmgideani P53 sildmsarunududhvuneues
9 9
wT1 a1a'lUdae dau Par-4 azdudimsnszquindhvune uazaanuauliansdusinIsuLan
(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 J <
Tuwamsfinuiog Taemsanyimshauvesdu w1 Tagds RT-PCR lumaduzisuduy uaz
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A 1 a3 <3 =Y =\ o A da! 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 319NV 52AUNFIU09 WT mRNA 19U0nDINIsneInsal 15N & (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 WoNMINHEINLN WT1 Imsazdulu cytoplasm VBUBAATIA1991NNIUTNAN

'
S

ll = =3 v av A J P dy 1
agclu nucleus NMIANEIIUNVINUDI WT1 gene Iﬂﬁluﬂﬁ]fﬂﬂiuﬂﬁjﬂﬂuﬂ ‘Wll')'lllﬂellﬂllva JINEION|
' = <3 Y = J 3 9 a
WT1 umzmwmwm]u tumor suppressor gene Ulmm miﬁﬂyﬂu LFAQUSLIUNTUUBUA
' o 2 a a s ¥ @
MCF10AT3B WU WT1 ’ﬁuﬂﬁﬂEJ‘]JENﬂ'IﬁH]iiUuW]‘]JI@GU@QLGHaﬁ Wﬂiuﬁlﬂﬂﬂﬂaﬂﬂ Lla&’ﬂﬁﬁﬂWiaﬂ
S 4 9 o 1 £ o = ARF X o 9
maamﬁmn”lﬂﬂluﬁguazfmwmw WT1 ?10139 NIEAUNTNINIUVDIYU pl19 AN UIN
@ g’; " W J g 1 4 1
GUIINTUUIAIVDUYAA (Wang et al., 2008) UONINLMIANEI TABNGUDUY WU wide type
Y g‘/ a a I3 a [ v o ) L A 3
WTI1 ﬁ']iﬂiflfJTJENﬂ'l'i!,ﬂ'imlﬁﬂiﬂmﬂﬂl“ﬁﬁalﬁﬁuﬂ%u@ H16N-2 IﬂﬂﬁuWHﬁﬂUﬂTﬁﬂTﬂWl&ﬁlWN%u
Aa o =

I o
YOI p21 LAz TanTzauNIas i highly-organized acinar structure NANBUENARIAY

v
g a a

M0UDI mammary gland (Burwell et al., 2007) m3fnyuNeauIna Inlumsdudimsniaayn
4 <3 1 o g’/ a a o <3 a
YOUFAAVLITUAUN WU WT1 ansndudamsniaeat e lusadugd aduuria MDA-MB
9
231 1 luieananed (soft agar assay) 1ag 1uny (nude mice) ITaaMsfAnIAINA1INUI WTI
T 9
n3zAu1#in15911810 beta catenin 1WNAY (destabilization of beta catenin) TABHIUNTNTZAU GSK-
' = = A A0 2 o Y A Y
3 beta (Zhang et al., 2003) 0819 lslimsfneIDUg NsFN WT1 erwhmihnlumanszdms
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 dyu ] 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 ]ﬂﬁ!ﬂi%ﬁﬂﬂmﬂﬁiﬂiﬂfﬂi]‘ﬂﬂ
) v ¥ o = s & Aa a a Y ..
1. @3NWNITUUNMTIVEINININIUVORYU WT] Glu!fb’fﬂall%!ﬁﬁ V]Nﬂﬁgﬁﬂ‘ﬁfanxi Iﬂﬂﬂlﬂf lentiviral
vector
2 o & o = 7 <3 Y 1 wa < <
2. ADHINQVDINITIVSNINITNINIUVDIYY WT] Gluwaamgiﬁmmmaﬂmﬁuummmﬂumm
4 Y 1w Y 4 . . o a . .
VOUYAS IALN OATINTUUIAIVBILAA (proliferative rate) BATINTLNA Apoptosis (apoptosis
index)
=< o = 4 3 Y @ @ o ~
3. ﬁﬂ‘]el'lﬂﬁllﬂﬂ1§1/l'lxﬂu"llﬂﬁﬂu WTI Glmmaammmmu Iﬂﬂﬂ'li@]ﬁ')ﬁ]’)ﬂi%ﬂllﬂ'li‘i/ﬂ\‘l'luellﬂﬂﬂu

IGF-IR, EGFR 113291 mRNA

1.3 YdUUAYa3lAIIN1TINY
ao dy = Y Aa oa A = = 1 a <3 Y
NItz ANE luR e UAMINOANIUNDINYDITU WT1 ADNTEUIUMINANZITUAIUY
D) L < o 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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a o [ o .. [V 1 1 4 o [ [
(AAM511a10U89 WT1 mRNA Waan1541 lentiviral vector aanaudngiaaands 9241msiszauns
] 9
HEAAOONYBITY WTI tioguduNamsndudinmsyauvessu Wl 141se saudamsinquansus
I <3 J v 1 Y] a a 4 o
anudluuzieusadainad 1dun oasimss gy Tnvouyad 1azonsT1NITAGLUY apoptosis
=t = D] A A ) o q Y a = o & <
naziimsfnu Iimiuna lnineadeslumsi IiiRansulasundadlugadnvazanuiungiza
A1na11aen151A5zAU mRNA wessuihnineignaiuqunsudasesnlag WT1 laun 81 IGF-IR

ez EGFR luszav RNA Tasldinaiia RT-PCR

d H £y
1.5 Uszlarunlasy
) . 4 9 o & o a s 3 9 A
1. 19 lentiviral vector Na11150 1% 14135 UGINITMINUVDIEYU WT1 Iusraduzsuduun
= a =)
uilszansnings
Y] A Aa A v o G 9 . .
2. ldnszvaumsitidsz@nsnmgalumsduginisinauvesdu WT1 Tagld lentiviral
vector
9 a A o w 9 .. d‘ o %] =X 1 d’ [
3. lgmaiiaguiinialae s lentiviral vector Nanusnii llviannIdsaseaaiion1ssnun
< A A 2 A =\ ] < <
we3Iraoue) Taammzuz5anumsnaaeenueey WT1 luilSunage muuzisaia
A
1avAVN

nhenunhnamiae 1191 Towl

OX o a o ¢ v a Y A Yy o o
Qﬂ?ﬂl!ﬁ% ATDUATI UHI1INY1QY Iﬁ\i‘WEﬂ’UTﬁ AWNITUNNY UNIBINT @jﬁlﬁﬂ’)ﬂ]@\iﬂﬂﬂﬁiﬂﬁ?

Tsauzisa
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A
UNNn 2
A A
SERISTN
= Aax o =) Qv
2.1 32U8UITAUUUNTIVY
dq’ dl Y a wa
1. msfeuvaalurioslfiams
4 <3 1 a 1 1 a
IraaNga UL MCF7 uaazaiinizgniaod lue11131nesriia DMEM/F12
1 a 4 U
MEDIUM (Invitrogen, CA, USA) N19nia3uf18 10% Fetal bovine serum 1aagniaseli
a A Y Aa g 1 Y a Y '
wigeanTaludow 37°C il 5% o, waavzgniaselinigau ldanunumiu
Uszu18 80% 11329990 trypsinized 1182 subculture TUOATIMMINL T
2. 7583149 Lentivirus vector 4182M5 Transduction sﬁaé‘fuﬂ'&miﬁnmmmﬁu WT1
v .. = A 0o q ¥Ya Y} A o
2.1 9219 Lentivirus vector #3g1msatmieniirldinan1sea319 shRNA Nvuiaz
~ o Y a o = 4 <3 9 g 9
mienhldmamsiatevessu WT1 lusaauzsudiuy Tagduaoun1sa319 vector
Y
aanadnsona lasduudasil
- a3 e@uves DNA NensansgdunIadna siRNA (shRNA) Niuegesumg
v A o an Y . . I ]
AUBu WT1 11309118 1asasms PCR Tasld oligonucleotides tHluninyy
- AAAIUVD vector NUTLIN multicloning region @@ restriction enzyme 2 ¥ia N
b
a11508A1a18919 2 A1UVDI cDNA
' Pl v
- 1¥ouAe FudIu DNA 7114917101591 PCR 191g Lentiviral vector (pPRIME-
A Y [ 4
CMV-GFP) T4 enzyme ligase 118239111 vector 114 transform 11g1ad
A A 1 Y A a a A v egqe
HUANLTY (supercompetent cells) Uaoeluanis mmmﬂu LB agar N4 ampicillin
A A = as Y K dy YA
HAWBY 18N clone NUAIUYDIBY WT1 Tas2% PCR 1187331081 clone 1HNTu
wn et lilana plasmid Tae7s Alkaline-lysis with column purification method
(Promega, WI, USA)
Y
- 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 J 1 1Y
WT1-siRNA-lentivital vector !,6171@;( 18 293T/17 cell lines 390N packaging
Y
plasmid 3 d1aelds Fugene 6 transfection reagent (Promega, W1, USA) 310UUUY
A = < < o ¥ 2o a
1 37 araiBen 5% CO, 1Hunal 18 ¥ 1ue nasnnuunimsnlasueinms
1 L ] 1 Aa a 4 S Aa [
mouyad v 1 Tagluduen) §ie e liwaduaa higoenunluems
1 s o a & & o g
oAEan VNIFAAN 37 03AFAIFoE 10% CO, 111Ua1 24 32103 HaIINun
¢ ¥ X R o 1w ' & Y o
wuiRsaragnioynn hiaeg udinsesdluilounieninsesuuia 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 ¢
- RousanuzI5alu 96-well titer plate 19 14151101 3000 cell Apviqu Taainoarad
luomnslsng
o 4 . 1 o . . I @ o
- himsndeude plasmid 11§04 19819 Lipofectamine 2000 15udning aw
axy 9 Y
M IVAY
[ g’; 2K a dy 4 1 2 9
- WAIINUY 24 3. JANAITAZA10 MTS+PES luomsineusas Uavenald 4
B,
o s (% 9 PR PN dy ~ A
- duwaanld lddaaudinvesdiinaiulag ELISA plate reader N1108170 AU
490 nm

- hmadaldldadhaili growth curve

4. MIIADAIINMSINA Apoptosis
= 9 @ T o @ . = g}l [
21800 1% N33 activity of caspase 3/7 1HI%aa WA transfection TaslvUaoUTUV1)

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 49! o A
- 3AAMUUNVRITNNAUY Ing IR absorbance N1 527 nm

v [ v Y
- hadalaldfmunaien/SsufeudTuns apoptosis NinaATY

'3

5. MINTNAUMIMEVBABAAIAENIHONT Anexin V-FITC/PI

Y . 4 Yo A o 9

MINTEAUMIABULY apoptosis YBU¥AA MCF-7 1@5umstugunnminaaeumsdou
Anexin V-FITC/PI Tagldganaaoy Annexin V-FITC Apoptosis Detection Kit I (BD
Y 4 ° o Aa

Pharmingen) 118195588 MCF-7 311491 1x10” cells #78 PBS 1agynm3@y 1X buffer aq'ly

Yy a Aa =
100 LI 9101 WAY anexin V-FITC a3l 5 W tazi@y Propidium iodide 8n 5 W al11u

Z o ] ) { a o

¥ADANARDIVUIA 5 ml MNNUIIMTUMEFaduia 15 i Nguugiives uazdeaiuain

a 0 a 4 !
WE 1AL 1X buffer B0 400 L ttazi l13ins1zHA20195 04 flow cytometry

6. MsIaszAaumMImuvesduluszan RNA
(588 MCF-7-WT1-siRNA-GFP+ 1188 MCF-7-C-siRNA-GFP+ gmﬁmﬁmmm
5$8$L3a1ﬁ5$u1umimam azriniudennaznouad MINUUERA total RNA 910
avnouras et onld A10yATNA RNA ¥1la Total RNA mini kit (geneaid) 1011
a5293aSman U uee RNA @20193 04 nanodrop N Faas e
cDNA ﬁun1@91}38ﬂ5$U’JUﬂ1‘i reverses transcription Taol14d ReverseAid First strand ¢cDNA
Synthesis kit (Invitrogen, CA, USA) mwﬁzumuﬁszuimjﬁamﬂ%’qm 015U cDNA 710

o

13 3 A o . .
Tningniw iy emplate TUMISINUTIUIUVOI PCR  product  1A® reaction mixed

U

Uszneuale 1X PCR buffer, 0.2 mM dNTPs mix, 2 mM MgCI2, 0.4 pmole primers G?Nﬁ
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 mmf’u 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 mﬂ‘lillu 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 148 72 for 10 minutes @14 51 IGFIR

MMTAY PCR Product 13iazi luonvinadiodsnszualilih 1 agarose gel 1dugs

9 . g .
1.5% 1azA3999 PCR Product A28 15601718 cthidium bromide

2.2 HAN15IY

a 1

UszanBMnueIaa lentivirus 1u packaging cells #a¥N19 transduction of lentiviral vector ﬁlj]g’
d < %4
LBAANZIT AU
~ Y o :9‘) 4 a [ dﬂl A o . Y 4
nnldhnmsaousaduaznan I Savuyniein siRNA thgasaaidvuie 151a1so
Aa a a [ o - 1 o 1 .
asndeudszaninwmanan l5auazn1sih siRNA hgiaas 1non130529A1 GEP expression 1009
k4 . = Jaa o ) A
91001 1UNaD9 Fluorescent microscope HagmMInsNUTnaveusaanaad GFP A181A509 Flow
cytometry
A Y 3 a J A ° . . 2 A
AN 1 uaas i udSunavoswan 293FT NHIUNITN 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
AN 2A UAADITIUIU 293FT-C-siRNA-GFP ™ cells 11a% 293FT-WT1-siRNA-GFP' cells 11

a1 48 ¥ 119 18918513 transfection a8 plasmid DNA #33a 18210 flow cytometry tiagtiotinen
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- ~ kU . . 1 =Y A 9 . . =
lentiviral supernatant 019 1/NAeeY viral titer WUNUIMBFAAN 1AINMINATDY viral titer HA
53.06% LAY 56.60% MUHad 293FT-C-siRNA-GFP' 118% 293FT-WT1-siRNA-GFP~ anud1ay (Mui

v 1 Y
2B) ¥9A1 titer N 19H @1313091U19A1 transduction  efficiency 1AONAI NA1IAD 1 titer I N3

. < a YA o
transduction NALINA IAAIFUNU
A g ° .. . Y 1 s A s 3 9
2 315 unan 159 lentiviral transduction tigiaai e wadugs ud N MCF-7

WU 15781015011 C-siRNA-GFP™ vector 11ag WT1-siRNA-GFP vector 1[1gtwad 18 70.25% uiaz

o o & ] 1 an . . dyd a a 1 9 o [ 9
73.04% UAIAY BIVSLNUINITNIT spin transduction ullTJ§$ﬁ‘ﬂ‘ﬁﬂ']Wﬂ@u"U'quﬂuﬂ'ﬁi'!'lhl'ﬁﬁl"]ﬂq

FARYIAAINGT

293FT-C-siRNA-GFP* 293FT-WT1-siRNA-GFP*

24 hours

48 hours

WA 1 293FT cells exhibit GFP expression after 24 and 48 hours of transfection process.
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93FT-C-siRNA-48h 293FT-WT1-siRNA-48h

.
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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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MNWA 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.
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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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WA 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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