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Abstract

Wilms’ tumor 1 (WTI) has been found to overexpress in breast cancer cells. It plays a
critical role as an oncogene in several types of cancers. Therefore, down regulation of W71 mRNA
transcripts and induction of apoptosis in breast cancer cells are major objects of our work. The
siRNA-WT1 was cloned into the backbone of lentiviral vector containing GFP reporter gene.
Lentiviral particles were produced by calcium chloride precipitation method. Viral particles were
then infected into MCF-7 breast cancer cell line. The MCF-7/siRNA-WT]1cells and MCF-7/siRNA
control cells were then separately sorted and harvested at specific time points. The GFP" sorted
cells were then subjected for the expression of WTI gene and WT1 protein determination. In
addition, the sorted cells were further applied to growth/dead, apoptosis and other genes and
proteins analysis. The resulted demonstrated the achievement of down regulation of WTI
expression both mRNA and protein levels. In addition, our findings revealed that siRNA-WT1
could inhibit cancer cell growth more than 60% at 24 hours and nearly 90% at 72 hours and 96
hours post infection. Moreover, siRNA-WT1 could accelerate apoptosis of MCF-7 cells by
activation of caspase-3/7 enzymes approximately 5 folds at 24 hours post-infection when compared
with the control cells. To confirm the apoptosis induction effect of siRNA- WTI1, the MCF-
7/siRNA-WT1- GFP™ cells and MCF-7/siRNA-GFP" control cells stained with annexin V and
Propidium iodide (PI) prior to analyze by flow cytometry. The data revealed that siRNA-WTI
could induce early apoptosis around 51%, 69%, and 78% at 24, 48, and 72 hours post-infection,
respectively. The late apoptosis was also increased as time depend manner also. Consistently with
down-regulation of anti-apoptotic protein, BCL-2 in MCF-7/siRNA-WT1- GFP" cells which was
inhibited around 9 folds at 96 hours post-infection. Altogether, these results suggested that the
siRNA-WTT has inhibitory effect on MCF-7 cells and activation effect of apoptosis on these cancer
cells. The implications of these work are revealing the new knowledge and therapeutic value in

breast cancer research and treatment using gene therapy technology in the future.
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Metinadednyol
BSA = bovine serum albumin
°C = degree Celsius
cDNA = complementary DNA
CO, = carbon dioxide
DMEM = Dulbecco’s modified Eagle’s medium
EDTA = ethylenediaminetetraacetic acid
FBS = fetal bovine serum
GFP = green fluorescence protein
g = gram
h = hour
mRNA = messenger RNA
PBS = phosphate buffer saline
PI = propidium iodide
RNA = ribonucleic acid
RT-PCR = reverse transcription polymerase chain reaction
siRNA = small interference RNA
SDS = Sodium dodecyl sulfate
SDS-PAGE = Sodium dodecyl sulfate polyacrylamide gel electrophoresis

WT1 = Wilms’ tumor 1
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OUALOA annexin V-FITC Iﬂﬂﬁl%}“gﬂﬂﬂﬁ 81 Annexin V-FITC Apoptosis Detection Kit I (BD
Pharmingen) Tagiudiusad MCF-7-GFP' $1121 100,000 cells 878 PBS uagimsidy 1X
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N3 sorting tNefALEN MCF-7-GFP™ wui1 18151181 MCF-7-GFP /siRNA control
cells 19 95.79% 1Az MCF-7-GFP'/siRNA-WT1 cells 110 94.25% (nmifi 1)
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I a A
gensaanilseansnn

C 95.79%

/\ M2
M1
]
I

MCF-7-GFP'/

siRNA-Control

Conmts
120 180 240 300

60

0
=
=3
=
=
5
=
ety
=

MCF-7-GFP'/

siRNA-WT1 i F 94.25%

Counts
60 120 130 240 300
1
2
=z
X}

1]

: ey
w' ' o e pd
GFP

MR 1 uaasiuoueas MCF-7-GFP /siRNA-WT1 1iag MCF-7-GFP/siRNA control
NAINAIUMIAAEDNA8ITMT  cell sorting (A-B) UHANNIW phase contranst LAY
fluorescence UBI MCF-7-GFP /siRNA-WTI1 cells 914a181 (C) taA9 histogram Y84 MCF-7-
+. ° I a J c. Y
GFP/siRNA-WTI cells :1nm3tiuensadn o 13nsizrimnSuna GFp positive cells 978
1A399 flow cytometry (D-E) W@A4NIN phase contranst 8¢ fluorescence Y9I MCF-7-
GFP'/siRNA control cells 01ua101 (F) L1AA1 histogram Y99 MCF-7-GFP'/siRNA-control cells

° s a d .. 4
namMiensaan 1 linszrndsue Grp positive cells A81A3 04 flow cytometry



10

2. MSAANISHAAI0ONVBIEY WTI A INNATEUA Y siRNA-WT1
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GFP'/siRNA-WT1  cells UOATINTAENINVUHIBIOATINTDAULDIALULAAUIY
3 { % o < " oA < <
AU (MmN 3) Fasdunamiuldedasannal 24 s lusvesmanadouidudulal
4 aAa o 1 1 A 9 ~ P Yo
FFAATOATINAAIIUIUANINAN 3 WhnnaTuay  luvaziraan lasums
Y . & Y 3 1 A o Aa A A 2
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MANHIN

1. M3A383 complete DMEM (¢cDMEM)

v Y
FINIUAL NN AN TAE) AR N Y

- DMEM (low glucose) 10.00 ¢
- FBS 100.00 ml
- NaHCO, 370 g
- 1000 U/ml Penicillin/1000 pg/ml Streptomycin 10.00 ml
- 2 mg/ml Amphotericin B 020 ml

a ¥ . 4 a kS o 1 I
AN sterile ultra-pure water (10 1% 14131195 1000 ml 910U UYSUAINWTunTa

. o . 4 .
a7 pH 7.4 uazii lnseaiie sterile

2. MINIEN PBS

v 9
FINNUAEHANATAN YA HITA 8P

- NaCl 800 g
- Na,HPO, 144 ¢
- KCI 020 ¢
- KH,PO, 024 ¢

a ¥ . 4 = kS o 1 I
AN sterile ultra-pure water (W8 1% 14131195 1000 ml 910U uYSUAIANWTunTa

a197 pH 7.4 a1 11/ autoclave 19 sterile 91 121°C WM 15 W1

3. MN8N 0.25% Trypsin/EDTA
FamaazHamIA Mg
= Trypsin 025 ¢
- EDTA 0.04 ¢

1 Y i
BT sterile PBS (o141 18131195 100 ml 91niuii li/nseaive sterile
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