A ¥
3\
A Y

2\

42
(]
v

saIdentivauugel

~ 4 [~ [~
Tasams MInuguMsLaaeonvesoy WT1 lusaduziiulanoaun
d' [~ [
otluuumelunmssnelsa

Regulation of WT1 gene expression in leukemic cells for therapeutic potentiation

] Jd v

a Y] Jd 4 QL{QQ
Tae we. a3. 21asal F0TUARNARAT LazAMY

IROU NTNYIAY WNTANTIY 2551



Yoy aun MRG4980188

[y U ¢
NIV VAN T

4 < [~
TA39Ms MInUAUMsLaAIeonvedey WT1 luaduziiulanoaunn
d' [~/ (%
oluuumlumssnenlsa

Regulation of WT1 gene expression in leukemic cells for therapeutic potentiation

AMZAINY Taria
a o o’dy Y o Saa a o = ~
1. WA AT ﬂamu ADUUAANAAT NWT”JVIEHE]EJW]?’]THIQEJ?I?H”I?
J a @ = ~
2. AT UN. BANYAY VYN NW13ﬂ81ﬁﬂLﬂﬂIuIﬁﬁlq3uﬁ
a < o a [ 1
3. 3f.99. I?ﬁ/‘lﬁ WA UN1ININYVDULNU

avdvayuIagdninnuamznIsuNMIMIgaNAnE uazdinNuUNeIUaTUAYUNITINY

< g aw 1o & ¥ &
Enuianlussauiiiuvesyise ane. uazani. lusuiludeuriudeane’ll)



pafanssuilszma

YoV UAMANINNIUANZNTTUMINTYANANYT tazdninnunesuaivayumsivelums

awv

o dy Y] o A A A Y o aov dy A ~
aruayunuITsvedlnanst  uaziadszaguilsedtynilie lminauenuiveilivonani)asu

q

A @ o o aw 1A o qQqIMIYY a I ' ' £ Y A 0 Qv 1
ANUAAUTUNUUNITINTIUDUS m“lwllmjaﬂﬂmuiumuummmﬂmuuazainmsammmwam"lﬂ

Tuewna  vevouguumIneaema luladgsuis lumsldmsmivayudesdfiansidelumsi
Aav dy a o o a a = 4
Welulasamstl  uazvevounm IA. A3, laWd WA 2IAINTUAN  ABDSUNNIFITAT

a [ 1 S (=R dy Yo = Y Aa 3 Ax o
UMINGAGUDUUAY 919138M5np1veInsamstlumslvdfinlsnyasvenaiuniguniae

U



Abstract

Silencing of WT1 gene expression in leukemia for potential of gene therapy

Leeanansaksiri, W. 1*, Chavaboon Dechsukhum’ , Sopit Wongkham3
'School of Microbiology, Institute of Science, Suranaree University of Technology, Nakhon Ratchasima, Thailand, ,
Thailand, *School of Pathology, Institute of Medicine, Suranaree University of Technology, Nakhon Ratchasima,

Thailand, 3Department of Biochemistry, Faculty of Medicine, Khon Kaen University, Khon Khen, Thailand

WT1 is a zinc finger transcription factor which regulates several genes involving the cellular processes
including cell proliferation, differentiation and apoptosis. This protein also plays a pivotal role in
carcinogenesis. In this study, we are success to down regulate WT1 in leukemic cell line, CCRF cells,
using siRNA technology. Our results revealed that after introducing siRNA-WT1 into CCRF cells, WT1
mRNA and protein were decreased and demonstrated the peak at 48 hours. The declination of WT1 gene
expression exhibited profound inhibitory effect on cell proliferation with highest effect of 71.5% after 72h
of treatment. We also found that the cells treated with siRNA induced apoptosis via activation of caspase
3+7. In addition, silencing of WT1 gene exhibited a significantly down regulation of the IL-2 a-, B-, and
Y-chain receptor subunits mRNA expression but has no significant effect on IL-3, IL-7 and TCR receptor
mRNA expression. Altogether, our finding suggests that WT1 may serve as a new candidate for a new
avenue of controlling survival rate of the leukemic cells. The implication of this work is therapeutic value

in leukemic treatment by gene therapy in the future.

Keywords: WT1, leukemia, siRNA, gene therapy
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3 ¢ ¢
7.1 MsidevaaaIgNybe (Human Cell Line)
o J o s < . . J
Wuraaa U5 ulaRenv1 CCRF (lymphoblastic cell line) 49310 ATCC 11
v ¥ v ¢ : - . C s .
meeluiihendsusan DMEM ﬁgmaiuﬁ'w 10% fetal bovine serum, 0.1% penicillin-streptomycin,
. g ¢ 4 0 Ny g y s a
0.1% L-glutamine Tuaia@susaauazoui 37°C, 5%CO, HAIIN@4 4-7 U2 passage 1aa NGy
4 ] 3’ J J ] ) Jd : [ 1 4
Juinlwilagldrhondousadyalmi  udninsadaruniiallusuda 3lululasnuman druwead

~ = dy 1 A P
Amaeziasene lme 14 lunsnaaes

7.2 RNA interference and Transfection

Y v
Rimsnaden siRNA oligonucleotides Tag 141151051 SiIRNA Target Designer program 310114
o 4 a o . . ) . { 3 1 4 o J <
duUATIEHINUTEN  invitogen 111 WTI-siRNA @ ladildiin 1 luwwadaneiuguzise  Taols
7

. . . ‘191’ o sy Y dy A = a Jd =
Lipofectamine 2000 (Imvitrogen) mﬂuummaaw"lﬂ”lﬂmm maﬁﬂmuammﬁzwm"lﬂ Tasisaan

o . I
@51 siRNA control sequence 11lu Control

7.3 a5 TAszAUMIUaaIvenvesty WTI uaznguawithvinaves WT1lags Real-Time

PCR

1A Total RNA 9101ad 1140 7.2 18 Trizol extraction reagents Haza319 cDNA Tagense
reverse transciption reagent kit (In vitrogen) mﬂifuﬁwmimam real-time PCR !ﬁ’t)@]i 10IATLAVMNS
HAAIDDNUDIEY WTI ‘ﬁﬂmcﬂaﬁ)ﬁqﬁjﬁj 1 RNA interference, untransfected cell control, cells transfected
with RNAi vector and cell treanfected with control vector 198735 SyBr green real-time PCR (10 ﬂfj:il?m

MneMealdun 1L2, IL3, IL7, TCR receptor A8l GAPDH 1114 control

7.4 a539TAszAUMINandeenvedllsAu WT1 1aed5 Western Blotting

Mmmsadalusaunnwadlude 7.2 Taeld lysis buffer NTAIUNANVDY 1X PBS, 1% NP4,

0.5 % sodium deoxycholate, 0.1% SDS 1ag 10 mg/ml PMSF #8411 sana 115au (total protein
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extraction) MNFAANT 2 NGU ADNAUNARVINYNNTZAUNTOIVEEBY WTI) taznqualuan ioda
a A A FU ) A 9 @ o 1 ) 9 091
YsunaTdsaun 1aud 1 lysate 1AW IWENAY 2X reducing buffer Tudadiu 1:1 uaziirlddului
) a o . . @ qaj
woandszina 10 WA 1AL 1ag 8-10% SDS-polyacrylamide gel eletrophoresis #a3910UU
o 4 Y] a o . . { o
MmsndeudeTdsanulilds PVDF membrane 11833035124 11581 TAe1% primary antibody N8 1um1e
Y
aoldsau wT1 nnduld secondary antibody conjugated with horseradish peroxidase AR
k4 F4
chemiluminescent method a2 autoradiography @331 51/3suIReUNaneneUaznaImsiudans

[ [ IS @ a
Haa3oanUod WT1 ﬂTiV]ﬂa@ﬂﬁ]%@ﬁ?ﬁnﬂigﬂﬂjﬂiau actin Lﬂuﬁ?ﬂ?ﬂﬂﬂﬂiﬂ”lﬂ!

7.5 Cell proliferation assays

I

7.5.1. MMIATNTUIIUEAaNUTIO (viable cells)NnNIuluszriiaiimnaasdlagns
) sy d ° | A o @ ¢ Yy v
goUIEDANIIUIYT Trypan blue waziih 1) lalu hemocytometry chamber meommsiusaamalanaos
A o

¢ & o o Y, Y g A a o .
ﬁ;a‘nﬁﬁu AMNUUUIVTUIULBAAN Ullﬂllﬂﬁ§1QLﬂUﬂ§1WLW@ﬂ153lﬂ513ﬁ@@]51ﬂ15@g5@ﬂLm% N1IN1Y

vouzaane 11/

o a a 4 o v o oy °o <
7.5.2 ﬂ'ﬁﬁﬂ‘]ﬁ'l’f]ﬁi']ﬂ'lﬁmimulﬁﬂjﬂellﬂﬂlcﬁaa ﬁa\‘]ﬂ'ﬁﬂﬂﬂ\‘ﬁlu WTI1 ‘ﬂgal“]gf}u'lﬁnﬁ']ﬁﬂgﬂ

9
CellTiTer 96 Aqueous one solution cell preliferation assay kit TaeiIsnMsnaaod laod Bl aail

Y J < . a 1 Y I a o

Reusadu13lu 96-well titer plate 17 14131181 3000 cell Aonqu Tag@susad luo1mslna Kins
A ) . PR s an Yy o o =2 a

1AAOUNY plasmid vector NG AIWITNMIVNAY MAIINUY 24 LAz 48 ¥N. IWANTIIAZAY

P4

4 J ' Qs‘ ) P o ! &
MTS+PES  lupwnsideausad dasenald 4 wuuaziuwaan Id liSaanuduvesdnnaiuIae

v
1A

{ 4 ) @ 3
ELISA plate reader 1121181908 490 nm udhmiia 1d 1adhailu growth curve

7.6 Apoptosis Assays

v Y s o o g g
NAININRLAYAS 24, 48 1AL 72 H2 119 NMIATIVIATLAY caspases 3/7 18l casepases 3/7

. an A A 9 =) Y _ . a o
assay kit (Promega) @“nllﬁ‘.ﬁﬂﬁ“ﬂﬂﬁ@‘u%ﬂ‘ﬁEﬂﬁll’l’lﬁluﬂh’ﬁﬂﬁﬁl“}f kit UB3UITHN
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° 3 o J 3 & A . . Y
HUUFAATINUTUSLTAUUAADAVII CCRF (lymphoblastic cell line) meelu
J s J 4 2 . o e1qe
euasesad DMEM ‘ﬁgﬂmﬁuﬁ’lﬁl 10% fetal bovine serum, 0.1% penicillin-

. . dy J ~ [e) 2,’
streptomycin, 0.1% L-glutamine TuviaReusaauazoun 37 C, 5%CO, 11nuu
11N WT1-siRNA %38siRNA control L"]Q.I}”Ifi 188 CCRF Tag Lipofectamine 2000

. o sdyyva A o < o y
(Imvitrogen) Wuwaan 1o 37°C, 5%C0, fluna 48 ¥ 1uslasasania
FEAUMIHAAIDN WT1 1@8 real-time RT-PCR 911321 0, 24, 48, 72 %3119 910

' o 3 w
N1INA[DINUIT WT1-siRNA ﬁ11]"|§ﬂﬂﬂﬂ”lil!ﬁﬂ\‘l@@ﬂﬂlﬂﬂ?lu WT1 ul,??])ﬁ”lﬁilﬂﬂ

o w Y]

ueaslu Figure 1 Tag3zAuvee WT1 mRNA anasedsiiodngynaslasy
. I o =¥ Y
WT1-siRNA 111021 12, 24,48 uaz72 %3 19 Tasisesaz lunsanaauniny
47%, 76%, 92%, 33% MNE1AY 32AVVDI WT1 mRNA anad0819gagah 48
2 Ta1ae 1450 WT1-siRNA nazgnimsdudansuaaioonues WT1 mRNA
. A ] ) A Yo . dyre'
Tag WT1-siRNA anaudonaiiiulil 72 ¥ luatiesainms 145y sikNa #1l

UL transient expression

Inhibition of WT1 mRNA expression in CCRF cells by
WT1-siRNAtreatment

100
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Figure 1. WT1 expression in CCRF cells after WT1-siRNA treatment by real-time PCR.
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2. MsaamsuanIaanvadllsau WT1

1Intiutenil WTI-siRNA 130siRNA control 141gisad CCRF  Iag

. . . 0 B I s <
Lipofectamine 2000 (Imvitrogen) uxadn ladesh 37 C, 5%CO, Wunan 48
F1ue laens193a5sAUMSIanI0on¥e9 1UsAY WT1 1ag western blotting
181 24, 48, 72 1109 1INMINAADINUI WT1-siRNA 101500ANISUAAI00N

voalilsan wri ldduSedananaly Figure 2 Tasszavueallsau WTI anaq

9 2 [

1T Ao [ 9y . S @ A Yo
REANE G | ﬂJWlelﬂiiJ WTI1-siRNA Wunan 48 "]f’JI?JQ L‘L!i’)\?fl]"lﬂﬂ"lillﬂill

. e . . o & a2 R o o A ) 1 A
siRNA HIUUY transient expression muuiﬂiﬂuNgﬂﬁl‘]JENLWENGMﬂ’iTJﬂE]uLﬂJ

[

ndugannzlnadsziiu Iduiionawnly 72 $2TueseduTisdu Wi i5ud
9
=

1nvuTasliszautinendn control Tuaunin

Figure 2. WT1 protein expression in CCRF cells either received siRNA-WT1 (shown as I)

or received siRNA control (shown as C) by western blot analysis.
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Effect of WT1-siRNA on cell Death

20
70
G0
50

40
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Figure 3. Down regulation of WT1 expression inhibits cell survival of CCRF cells.
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Level of caspases 3/7 in CCRF cells treated and

§ untreated with siRNA
a
J
8 35000
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Figure 4. Down regulation of WT1 expression induced program cell death of CCRF

cells via activation of caspases 3/7 expression.
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Figure 5. Down regulation of WT1 expression demonstrates inhibitory effect on IL-2 a-

,p- and y -subunits of IL-2 receptor mRNA expression.
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5. HaMIaAMHaA®NUBIEY WTI ADMSUANIDDNVDI IL-3 receptor
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Figure 6. Down regulation of WT1 expression has no significant effect on IL-3 receptor

mRNA expression.

6. WAMIAANMIUAAIPDONVBIEN WTI ADMSUANIDBNVDY IL-7 receptor
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Figure 7. Down regulation of WT1 expression has no significant effect on IL-7 receptor

mRNA expression.
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Figure 8. Down regulation of WT1 expression has no significant effect on TCR

receptor mRNA expression.
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Figure 9. Summarization of the effect of down regulatuion of WT1 gene expression by

siRNA-WT1 on lynmphoblastic leukemia CCFR cells.
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