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Abstract

Hepatocellular carcinoma is the major health problem in Thailand due to its high incidence
and mortality rate. According to Thailand cancer registry in 2012 it is the third common cancer in
Thai males and the fifth common cancer in females. The current treatment outcome is not
satisfactory as the majority of the patients died in 2 years after diagnosis. The development of new
treatment modality to overcome those limitations of conventional cancer treatment has received
more interest. The aim of this project is to develop the gene therapy technology utilizing lentiviral
vector to induce WT1 gene downregulation in hepatocellular carcinoma cells in culture model. The
data showed that the majority of cancer cells were transduced successfully with the lentiviral vector
(64.26%) with resulting downregulation of W71 gene. Moreover, we also demonstrate that the
growth of the cells was inhibited and tumor cells died by apoptosis. Additionally downregulation of
major growth factor receptor gene, /IGF-1R was also demonstrated. In conclusion, the study is the
foundation of the further research work to apply this gene therapy technology for the treatment of

hepatocellular carcinoma in the future.
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Y H H 9
/ml) naziims@eusad luguusadnannzguyugll 37 ssruzadod 1 5% CO, 1INHU
Y 1 H [
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AL WT1 a3 18 1ae35ms PCR Tasl¥ oligonucleotides tHluinyy
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5. M3IATZAUMIMNUVeEUIUsZAY RNA

1408 HepG2-WT1-siRNA 1ag HepG2-C-siRNA gmﬁmﬁmmmzﬂmm‘ﬁﬁzuiumi
NAaDN uazmmﬂuéﬁmﬂmﬂaumaﬁ iJTﬂiiJuﬁfTﬂ total RNA mﬂmzﬂauwaﬁﬁmﬁﬂﬂﬁ'
A10yAANA RNA 1A Total RNA mini kit (geneaid) nMuaTsalinam ety
Y09 RNA $701A309 nanodrop NI duasizians cDNA TuIdIenszuIums
reverses transcription Tae 14 ReverseAid First strand cDNA Synthesis kit #13 ﬂ?umauﬁizu
Tugiions 14911 (Invitrogen, CA, USA) 01U cDNA a1oliagnihuiu template T
ﬂmﬁuﬁ’m’mmm PCR product @8 reaction mixed 1/5¢NOUAIY 1X PCR buffer, 0.2 mM
dNTPs mix, 2 mM MgCl2, 0.4 pmole primers (Table 1), 1 unit of Taq DNA polymerase,
10.0 U cDNA from reverse transcription step and RNase/DNase free water YSuliidlu 25
ul/reaction %1ﬂﬁ’ummmqmwgﬁuammﬁ“l%’ﬁwﬂijﬂ?fn il
95°C for 5 minutes mﬂf?u 40 cycles 171 95°C for 45 second, 51°C for 30 second ttag 72°C
for 5 minutes dMIU WT1
95°C for 5 minutes inﬂiillu 35 cycles “ﬁ 95°C for 45 second, 60°C for 30 second itag 72°C
for 5 minutes 113U tWT1 11ag GAPDH
94°C for 1 minute mﬂf?u 35 cycles 171 94°C for 30 second, 60°C for 30 second, 72°C for
30 second L 72 for 10 minutes #1131 EGFR
94°C for 1 minute inmjl’u 35 cycles 17] 94°C for 1 minute, 65°C for 1 minute, 72°C for 3
minutes 118 72 for 10 minutes @1%5U IGFIR
NMTUAD PR Product 13z luonvinadiodinszualilih 1 agarose gel 1€t

1.5% 1182A579¢ PCR Product #38n135601A18 cthidium bromide



Table 1 Primer sequences of RT-PCR analyses

gene Primer sequences Annealing temp. Product size

WTI1 F: 5" AGACATACAGGTGTGAAACC-3' 51 215
R: 5"-TCAAAGCGCCAGCTGGAGTTT-3'

TWTI1 F: 5-GAACCCTGCATCTAAAGTGG-3' 60 90

R: 5'- CGTTGTGTGGTTATCGCTCT -3'

EGFR F: 5’-TAACAAGCTCACGCAGTTGG-3’ 60 190

R: 5’-GTTGAGGGCAATGAGGACAT-3’

IGFIR | F: 5°- GTGTACGTTCCTGATGAGTGGGAG- 65 300
3’

R: 5’-GCCCCGTGTCATCAGTTCCATGAT-3’

GAPDH | F: 5>~ AGCCACATCGCTCAGACACC-3’ 60 315

R: 5’GTACTCAGCGGCCAGCATCG-3’

2.2 HAN5IY

1

UszanBMNUeIaa lentivirus 1u packaging cells #a¥N19 transduction of lentiviral vector ﬁlj]g’
d Y a
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nnd ldhnsidessaduaznaa iayuuuie v siRNA gaaitvuie 151dw150
a a a [ o 1 1 o ' .
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= PPN 4
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A < = J A o . . : 4
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< [ 4 3
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o = 2 .. .. Y + I A 1 dy
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a = Yy Y 1 A a + ) v I
Fanan I deanmduduves himiues na1femIndiysinm GFP' cells 10 aAnudnduves lasan
Y v
ZVINVUAIY UAZIINAINN 1 LAAIDITIUIU 293FT-C-siRNA-GFP™ cells 118 293FT-WT1-siRNA-
+ d' o é [ 9 a1 o w é
GFP' cells 11321 48 521109 ¥930'18910 flow cytometry WA 67.35+5.5% LAY 66.37+7.4% MUY F9
INHAYDA flow cytometry WU packaging cells duTnajlin15 express GFP Tiganniin duna’ldain
peak GIFAVDN diagram waou lmadneiio 52134 cut point Y83 GFP negative iLaig GFP positive
o & S o A ' J 9 =2 g o Yy Jaxy .
avi Ysuna hianzgnianlassainaadervazies 3uilunarin1ide 143515 concentration

o A DY) ) = Y . o .. . Y
"l’JiﬁLW’t’)Gl,‘lri]lﬂﬂ’ﬂiJﬁJiJﬂJuﬂJWﬂW@%%ﬂ%iumi transduction L1 31NN1TN lentiviral transduction AY
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. Aa ) ] Y oA v 9 )
viral supernatant mmmmmquuﬂizmm 20 N WIDUNUIAY polybrene sUNVU 32 pg/ml 1UNg
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o w A & < ¥ s 2 o 2y I o
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U

3 o A

J 3w a £ o 1 J ] o <
IaduIFIRUTTA HepG2 9IN0U 131IM51a0usaduz 5@ uni N1 transduction tdnilunal
& A & ¢ 1 s 3 o A Ay Yo
96 w3 1u3 ensvaeuMIasun)asvessad U waduzs I Yia HepG2 N 1A%D WTI1-
Z J s { 1 A o @ s U
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a L A Y s 3 o Ay Yo . ¥ o . ¥
Tunge FudlenFouiisuiumaduzi30 HepG2 11451 C-siRNA HU8IA910150 proliferate 16

o 9 sa A A o 1 A
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GFP

NN 1 293FT cells exhibit GFP expression after 48 hours of transfection process. 293FT packaging cells
were transfected with C-siRNA (above panel) or WT1-siRNA (lower panel). At 48 hours after transfection
cells were trypsinized for determination of transfection efficiency based on GFP expression. (10x). Flow

cytometry analysis shows percent GFP expression of each siRNA transduced cells.
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MW 2 GFP expression of human hepatocellular carcinoma (HepG2) cells at 48 hours post transduction.
Fluorescent fields of HepGZ-C-siRNA-GFP+ cells were shown in above panel and HepG2-WT1-siRNA-

GFP’ cells were shown in lower panel. (40x)

Oh 24h 48h 72h 96h

MNA 3 Comparison of HepG2 cells growth after siRNA transduction. HepG2 cells were captured at 0,

C-siRNA

WT1-siRNA

24,48, 72, and 96 hours post transduction with C-siRNA or WT1-siRNA for detection of GFP expression.
(20x%)

a 4 a a 4 o a
mﬁnmswﬁn1imimumuimmwaamﬁmwm hepatocellular carcinoma
o sy ¥ A I A ' .
Wienwaan lAuasdouINITeatInveuaany Wonar HepG2-WT1-siRNA-
+ A o Aa 9 & o 2 YR v A <
GFP™ cells Hions1msseadinaatiosasly sevzdunaiiuldodsdaina 48, 72, 18z 96 HI 1N

o s Aa o A g ~ . + =X qua
ATUATAU LBAATIDAFIAAAITUIUAIIINIAUIUAU 1umm$ﬂ HepG2-C-siRNA-GFP cells “]NGlGBL‘]J‘L!
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1 =y Aa A A dg! A A dg! A Y3 [
NYUAILANLIATINITTOATIANNNFIUUMNTLLIATVNVVINVY (NN 4) uaalifing WT1-
. [ a J 4 I o o & a J
siRNA {H0aA0A31N1550ATIAv0%aa HepG2 taziNoill umssudurnansdusimsns yuousaa
eldhmanaassasrndouaimss Ay Indreganadol MTT assay Haziaa1n1sganaumas f
1 1 [ a a L 1
490/620 nmWUI AIBATINITRIYAL TAVOUFAT IUNQN HepG2-WT1-siRNA-GFP' in15aaad
[ o 4 a { ] [ % a a 1 o o ] 4
aoAAdoINUTIUIMIFAdToATInNanauTUNY 6nT 1SS AL Inanasesniedidnile
Y
n3euMeuNUNgUAILAN MUEIAD AT 0.098+0.04, 0.092:0.05, 0.092£0.03, 0.087+0.02, 0.078£0.007
< L2 2q9 2 s & o v o A a vy
Tuan o, 24, 48, 72, uaz 96 ¥ 1ue Fe¥ldmuINFaANGIAUYNIDEIMST A Ta 1dA2 WTI-
v ' v Y
SiRNA Tz InguAIugu (HepG2-C-siRNA-GFP™ cells) NA1n13ganauuasiiiuasniuaiuilnd

H 1 1 a a 4 g o @
(MW 5) na1 lageagl WT1-siRNA UnHagon1saansnsyiay lnvousaanzisaauiumey
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1800000
X bl
1600000
o [

1400000 -
3 1200000 -
2
g5 1000000 -
3
T 800000 - m C-siRNA
L]
oy ] SIRNA
q 600000 wIl
S

400000 -

200000 -

0 - ; : ;
0 2 48 72 96
Time (hour)

MNWN 4 WT1-siRNA inhibits cell growth of HepG2. At specific time points of transduction, HepG2-
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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Proliferation assay

Absorbance 490/620 nm
[=] =]
= = o
L 3] [¥]

e
-
L

0.05 1

WA 5 WT1-siRNA induces cellular proliferation suppression of HepG2. At specific time
points of transduction, HepG2-WT1-siRNA-GFP  cells and HepG2-C-siRNA-GFP+ cells were collected

and evaluated proliferation rate by MTT assay.

d [ o d
MsnTRaeUMIMeveraa lnginninmsmauveseu lusimaila 3/7
d Y
WAN1INARD9: WT1-siRNA N3zAUNISMEIUD Apoptosis liaaanzs590uviia HepG2
[ J 3 o a [ .
NEINAYAANZITIAUTHA HepG2 1A5UMINATOUAIY WT1-siRNA 17 151A59NUMITA1Y
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4 1 dy 2 1 4
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Dead cells
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MWN 6 Induction of HepG2 cells death after WT1-siRNA transduction. At specific time points,

transduced cells were stained with trypan blue for determination of dead cells.

Apoptosis assay: caspase-3/7 activity
*
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g
& 1000
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MNWN 7 WT1-siRNA induces apoptosis of HepG2. At specific time points, HepG2-WT1-siRNA cells and
HepG2-C-siRNA cells were collected for apoptosis determination based on the activation of Caspase-3/7

enzyme activities.
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HaN1INAavs: ﬂ‘lﬁﬁﬂﬂ‘l‘i!!ﬁﬂ\‘li’)i’)ﬂﬂl@\‘lau WTl1 ﬁﬁ@ﬂ]ﬂﬂﬂﬁ@ﬂﬁ?ﬂ WT1-siRNA
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