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Abstract

AIM: To investigate the promotion effect of small interfer-
ing RNA of FADD-like IL-1B converting enzyme inhibitory
protein (FLIP) on the cell apoptosis in colorectal cancer.

METHODS: Human colorectal cancer cell line HT-29 was
cultured in vitro and transfected with two siRNAs (different
loci) of FLIP by electroporation technique. The level of FLIP
MRNA expression before and after interfering was detected
by semi-quantitative polymerase chain reaction (PCR). The
specificity and time effect for interference and the interfer-
ing effect between the two siRNAs were compared. Then
the cells were treated with agonistic anti-Fas antibody to
induce apoptosis. The apoptosis before and after interfer-
ing was determined by Annexin V and DNA degration.

RESULTS: The level of FLIP mRNA in HT-29 cells was in-
hibited by the specific SIRNAs. The decrease of FLIP mRNA
expression began to appear 24 hours after transfection.
And the most apparent interfering efficiency was 65.02%
48 hours after transfection, which was markedly higher
than that in the cells transfected with the control siRNAs.
Both siRNAs (siRNA-F1 and siRNA-F2) from different loci
had interfering effect on FLIP mRNA expression, but there

was no significant difference between them. Compared
with those in non-transfected cells (1.76%), the apoptotic
rates were significantly higher in siRNA transfected cells
(29.50%) after treated with agonistic anti-Fas antibody.

CONCLUSION: Small interfering RNA of FLIP can mark-
edly decrease the expression of FLIP mRNA and sensitize
the Fas-mediated apoptosis of colorectal cancer cell line
HT-29. The RNA interfering technique targeted on FLIP may
provide a new method in the gene therapy of colorectal cancer.
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BH: AF5 xR ELIP & B 69 siRNA K Bt K M 5% 48 fe
MHT-29 BTt9%vm, A# FLIP &£ Fas A~ 548 =
wRPHIER.

Fik: ARSNER R Em L HT-29, @it e FILFE K
FrdF M SiIRNA K s A mie, ¥% % RT-PCR
A Wr F AT )6 FLIP mRNA K-F8 T4k, 4547 RNA
TR AT, BFRUH, JFET B R B L & A
SIRNA K BT FLIP 8 F#ac R .28 T—iF TR IRAREE
J&, VA Annexin V % &, 3k & DNA B ff |7 B 547 T
HATIE HT—29 4m I af Fas N304 7 T AU 69 3R .

ZER: 4% P SIRNA K B AEA 2L 4% FLIP mRNA 7K
P RKRFHAEX 65.02%, RS TAEATREY
FEARK R BGTHAEN THFRE 24 WP T I, 48 hik
Bk, 72 h AN A AR AT R R AL 5 9 B A SIRNA K
AT FLIP ¥ 9T = A FHAER, R £3 R K EF
FRFARGRALT, BEAREE @A, HFGRNA
# HT—29 28 i, ¥ )8 T 28 BT & YeA5) B .38 Jm .

i 45 M SIRNA K B 7T 2 2 K FLIP A B mRNA
0 F R KF, SH3EE HT-29 28 AT Fas /569 8 T4k
Bk VA FLIP 2 ¥2.% 69 RNA T3 A T 2R A XM 5
KB IT 69 H k.

KE13: K, FLIP; siRNA; 1=
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FLIP (FADD-1ike IL-1B converting enzyme inhibi-
tory protein) &R &I —RI TS . I
CUIESE, FLIP M) e ik 5k B33, Burkitt
W™ RR R AR A R % DA
K. FLIPAE R H /K LA BRI AYFLIP (FLIPs) A A
FLIP(FLIP) 2 FIEA, ®i# % H 2 5 caspase-8
FHAL M FE T2 N 38, (DED) ,  Ja & BRILZ AME A — A
caspase [RIJR&E5 ML, (HIL P BAG A DI REM D2
P i B A e R R S T IR . TR, AR 2 o X1
A Z E KRGS, (HFLIP, 5 caspase—8
TES5H AT S A AT . AT AR s 40 B A it 5 00)
Z K AFE R RNATFHREA, K N FLIP, 1)+
PuE/N RNA (small interfering RNA, siRNA) F Bi#%
e NAHL, %R 40 BT Fas A3 008 T AU 11
AR, DASH A IR 1S DR YR 7 S (13T (1) RS R R B

1 RS

1.1 A4+ siRNA B B2 o6 W FLIP, 3% F 2 6F K/ 4 20 nt
] siRNA F B, 28 ilavkdil4, thiffEE Stuggart
K% Harald Wajant #2284, X}V 41 siRNA-F1
(FLIP, 472-492) : 1E X 5" —ACAUUAGGUGGAACCACAUCU-
37, X5 —AGAUGUGGUUCCACCUAAUGU-3’; siRNA-F2
(FLIP, 908-928) : iF X5’ ~GUAACUUGUCCCUGCUCCUUG—
37, JRX 5 —-CAAGGAGCAGGGACAAGUUAC-3" "), Xf W 1
RN T 40 0 1 055 7 3 % s 0 X (HTLV-1 Tax) ,
W —4 siRNA Bt (siRNA-H) , i H K8 25 0%
O 2R A E BT G, NP IEX ST -
GAUGGACGCGUUAUCGGCU-3", & X 5 —AGCCGAUAAC
GCGUCCAUC-3". £ BLAST ¥R, %A Bt 5 FLIP.
() ANAEAE IR, OPT A S A SRS R 32 270 )
1% %8 :Hypo—osmolar ML % fL 2 P )W B Eppendorf 2
Al ImProm— 1T ™ RS B Promega A7), H4&
RT-PCRIXFNE A TaKaRa 2y ] ; #4155 3 /N [’ BT A Fas
FHL(CH-11) « Annexin V-FITC W T-#rMiR 7 B
Coulter /7). LY (Eppendorf
Multiporator#¥) ,PCR{X (Perkin Elemer GeneAmp PCR
System 9700 %), #ERZHER 70 HT1X (Kodak 440CF #Y) ,
Wi Ul e Beckman Coulter 237 EPTCS—XL #1) .

1.2 7 ik

1.2.1 fmp3 KM i Mok HT-29 th R iR 2= Bt
HUL SIS B R, R FRAE T 100 mL/L R4 YA |

Beckman

T % 100 U/mL. BE4 3 100 mg/L (1) RPMI1640 K%
FREE, BEIRAAE N 37°CL 50 mL/L CO, MOFIR .
1.2.2 g mpp DOSEERK I HT-29 40/, BREE
WA, EET S5 nl/L R4 RPMI 1640 £55%
Wb, EEC10°ANIHE, 800 r/min a0y, LL800 uL
(") Hypo—osmolar HUZFLE ML EE, TiRHE
25 min, JOA 100 nmol/L [¥) siRNA F B, T 500 V.
70 us ZFFHZFSL (4 mm gap width HLAEM) . HL#%
Jo BEIFE 5-10 min, AT 6 fLIR (BEAN e 4L 45 1
Befh 3 AL AL, BN 2.5 mL & 100 mL/L fif2F
MYE ) RPMIT 1640 K532, 37°CHid%, 4 hJafk
ORI, AREREEIE. WE T, DUREATAT AL
0 B o0 R, IR T AN DA H 2 L AR G AR AR G B
By (HTLV-1 Tax) 4.

1.2.3 RT-PCR TH 4524, 48, 72 h, W4
fd, PBS PEk, PATRIZOL k5 (Gibco 24 7l) $EHULL
RNA, W46k, FFHEAT PCR 4788 (F2f 70 U6 W4 1F)
FLIP, E%7514:5" —ACCGAGACTACGACAGCTTTGTG-
37, FWiI4:5" —~CAATGTGAAGATCCAGGAGTGGG-
37, PHEFEYIRN R 429 bp' WS Bractin i
J1¥:5" ~ATCATGTTTGAGACCTTCAACA-3’, Fiisl
M):5° —CATCTCTTGCTCGAAGTCCA-3", #™H47=Hyk /I
4 318 bp. PCR W 40 : 94 C 148 3 min; 94°CAR
M 45 s, 65°CiBk 45 s, T2°CHEM 2 min, FL354
PEER, )5 72°CHEMN 7 min. ¥ 4F= 2 13 g/L Bl
BEBEHK, JEFH Kodak 440 B A% R AT K 1
EREiRa 2w T = A= R PSR DL el =g ee a7 i & <8
H LR AR & (%) = HW3FINet. Int. /B-actin
Net. Int. X 100%; FHRFE = [RAHZ FLIP X
T (%) — AR FLIP AHX 7 5 (%) 1/ ARAL B4 FLIP
A5 & (%) X 100%.

1.2.4 At DTS AN B Fas #4951 (CH-11)
FIBANH, 37°CHEE 16 h™7, WrsE4nf, PBS YE%
2. — 77T, HU5 X 10° N4 5 L Annexin V-
FITC W (5 mg/L) A1 2.5 uL [t PT %W (250 mg/L) ,
RIEIRAY, UK BB E 10 min. 55— 71, BL10°4
B, M 950 mL/LA LREACEA, EOa MmN
Rnase [¥J PT ¢} (20 mg/L), EEEHEE 30 min. 2 F
ANTA) 5 A B 1 40 A 2 28 3 X m B ASCR i, - $50 0
T4 M T 4y L.

1.2.5 €4 Waps LA ES RS S S E AT 3
KL b

2 #R
2.1 RNA F #6945 7t Fe bt st DL siRNA-F2 R M
FrE, Ryegnpe, e RT-PCREMAD, 5K
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AR A0 MO AR LY, ACIEAT H 2 FLAN L 4% s 1RNA-H 1) 48
firfr, FLIP, mRNA % &EJGH] 2324, 144 siRNA-
F2 5, FLIP, mRNA % &R T (& 1D, ST
WFIE 65. 02%; T#544)5 24 h, FLIP, mRNA (& &E D
HILUR R, R EH T I/ 4548 h, 72 h
Jii FLIP, mRNA [} IE K1 Bg A [ T (58 1).

M1 23 456 7 8 9101112

B S SiRNA FERIS FLIPL mRNA S8E. 1. 2: R4 T4 B-
actin, FLIPy; 3. 4: (W ZFLAAME B-actin, FLIPy; 5. 6: F5%siRNA—
H 780 B—actin, FLIPy; 7. 8: #24iRNA~F2 24 h J5 B-actin, FLIPy;
9. 10: FL iRNA—F2 48 h f5 B—actin, FLIP;; 11, 12: #4siRNA—
F2 72 h J5 B-actin, FLIP;.

2.2 RNA F#eggedfe st rnlf g siRNA-F1,
siRNA-F2 DA S RIBGY), WK S48 hs
(AR, AT & AT, 4 R, B e 3FphAIR 2
AP siRNA ST FLIP P= A2 Pudc i (B 2) 5 FHRF T

1 TS RT-PCR 47 siRNA-F2 3 FLIP. mRNA BYELET Sk

T, siRNA-F2 [ TF3u4F H (64. 73%) B& 5k T siRNA-F1
(50. 39%) AN —# M RIR AW (54. 68%) , {HAK L
) ZHIA K (£ 2).

2 MRARBMIREY siRNA HERTFHMRER. 1: ROFRYEN; 2: ¥
¥ siRNA—F1(100 nmol/L)ZA; 3: $55% siRNA—F2(100 nmol/L)ZHfitd; 4:
7% F1(50 nmol/L)+F2(50 nmol/L)ZHH.

2.3 HT—29 %8 fLJ8 T A o

2.3.1 AnnexinV 3 & % FI B L ey Bk HRACBE
HT-29 40 IAH L, #54% siRNA-F2 Ji 40 M 45 5% 120 11
PR bR AT R (B03) . o, ihan Hafir
R o e O 7 2t O B o ) A = R
T 0 A A0 P A o T Ll B TR AR B,
Hi 1. 76% T4 29. 5% (3R 3) .

b PIBER 7)5E(bp) PBE NS E(%) FHEE(%)
RANBE 1 B-actin 319.4 7381.73
2 FLIP. 444 4 12 957.70 78.55
NEBFsE 3 B-actin 319.4 18 209.25
4 FLIP, 430.6 13 073.23 71.79 8.61
siRNA-H 5 B-actin 3194 17 978.57
6 FLIP, 430.6 13117.16 72.96 7.12
24 h 4R 7 B-actin 319.4 18 726.56
8 FLIP, 430.6 9492.42 50.69 35.47
48 h4E 9 B-actin 305.6 20 367.85
10 FLIP. 430.6 5 597.09 27.48 65.02
72 hg 11 B-actin 305.6 19 230.38
12 FLIP. 416.7 6 146.03 31.96 59.31
&2 RNA FHEVEEAIRIELLR
£ siRNAs YISER ) 5E(bp) PBE NS E(%) FHREK (%)
1 RANBE B-actin 343.7 30 484.50
FLIP, 437.5 23 768.76 77.97
2 siRNA-F1 B-actin 328.1 26 850.23
(100 nmol/L) FLIP. 437.5 10 385.67 38.68 50.39
3 siRNA-F2 B-actin 328.1 28 411.53
(100 nmol/L) FLIP. 4531 7813.17 27.50 64.73
4 F1(50 nmol/L) B-actin 343.7 29 146.41
+F2(50 nmol/L) FLIP, 4531 10 300.34 36.34 54.68
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B3 RNA FHNAFEMEIE HT-29 ATBIWER(Annexin V 247). A:
RASFEMNE, B: YL siRNA-F2 4. 72 FRPRICRISHEN, & L%
FRACEMVEmIE R e E, A FRIRAGERE T miE.

=3 & SiRNA-F2 ¥ HT-29 BB T-8ven

il il BR(%) BUAIR%)  IEBRRERE(%)
RN 9.7 176 0.35
L SIRNA-F2 63.5 29.50 5.04

2.3.2 DNA /& » B #59% siRNA Jri (140 I 7E GO/G1 3
A, LT R TR AR, SRR BT A AL
PR T ) R A B A — PR T, (HUE (R
SRARAE (BT 4) .

180 300
A B
150 250
120 g 2007
2 €
E 90 2 150 %
< o]
= o
& 60
30

0 64 128 192 256320384448512 0 64 128 192 256 320 384 448 512
F3 FL3

B4 RNAFHBIG, 40EE DNABRERRERDMT. A: ARAFRAHN; B: #%
JusiRNA—F2 4.

3 1TE

FLIP fERFE MMM TACH T, hTHS
caspase—8 TL45 1 F HAAHME, #5415 Fas
FHRFET- 45 #4938 (FADD) &5 4, BHIWT caspase &% M2k
e N, MMMl Fas. TNFR-1. DR5. TRAILR Z5%E
T2 AR S T, B H A4k, FLIP O KM 1) 99
TR b R DL . FEABE T, AT FHRNAT
PR, ¥ 0N FLIP, (¥ siRNA Fi BEgE de N K s 4n
FIRR HT-29, 7E mRNA ZK-F b dsf (I ELER A, AT HED K
W3 FLIP, 7E Fas /3 I8 T 40 bld 2R H.
RNA FHt At th XUHE RNA 2580 (1)« 7 FURE S 2 o i ik
PRIUCER LS, 32 L0 b XUE RNA B A% BRI D 1 e 25 21—
25 nt R/NPRNA XUEESZ 54, Bl siRNA 4 3 R0
APEL 1) D7D ) 9 L mRNA 23 T SR L BT ORI, e
X N FLIP, (1) siRNA B Bl e e BRI H IR R

mRNA 7KV, T GeARRYR T . XY HTLV-1 Tax )
siRNA-H HLFAF=AATM FHAEH, e T
RNA T (6w FE s S M. e oh, o I 3 — 5 DR AT i 4t
THHFZ X siRNA, (HIFAERTA M BCAfBE =4 o
ROMDUERIE . Pk, Wil R EAEM siRNA K
BB RNA TR TR DGR pi 2 —. 76 H AT FIRNAT
oz rh, W 3-5 X ANE K siRNA B, %
— S0 DA o B R B PR A 0 RS,
P 100 nmol/L ) siRNA-F1. siRNA-F2 48 hJ5, T
PR3 5] 0 50. 39% A1 64. 73%, IXFERAIX 2 A4
ANTRIAE P00 s iRNA B BE3S HAT — o o 15 (1) 3 PRI U8R 2
fiE. Abedini et al"™ g%k 53 AMAS A FAT £ s RNA
B N NN BLm A bk, RO B TR P
RO AEIZ P AF BH R 7 (0 AH B P 5 5 0 S Y
FLIP, RIAKVERZA K, AR TUE— D8

SiRNA L FLIP, mRNA Fi5)5, LART:V6 S04
AP 20 B, T8 3 A 008 T A 4 A % v 9 IR 7k 22
RARMAA, FEE5 A DNA B#ff A BL T, KB RNA T
ANt Fas /S P T-HUBME 2 BT, AR
1) PR Th BE A T 110 £ 5 AE SEAE K Wi 4 i FLIP %
Fas /-3 I008 7252 7008 % S 2 T FWHERA. i, x)
TP AR F (BT AAT 0385 U7 ) RS . LA A
()WL A2 : FLIP 3 2238 e BELMT I Toade A o (R QB BT 1 —
caspase—8(TBY PIFLAL, kL BN HI T EH. 2—20
WL RN, caspase—8 (MG AL tHZE L) P9 A0 Mg U1 K iR AR
FSE R 35— 20 [ NAKHE 53T P30 1 B 11 R AT 58 1
HTFESR B 5 —20 T caspase FEXIRAFE Jy H AN E 4R
A, LT Lk B BB G P caspase—8, ]
DSk F M HEIGFLIP, ; 28 20 e W Ui 3k 437 ) (1)
FHEAERA BETE R, BEBTE AR E S 11T caspase X 5
WIREATTEE. R Y FLIP, 363k, st b ml 4Gl
B2 — L) caspase—8 [ p10 WAEFI FLIP, (K p12
L, MR E] caspase—8 (28 UGV F=4) p18 .
e, IR SE R caspase—8 W METE 2L, MM RELET T
Jri B2 R S

AHETOR S siRNA B G N TR 40 i, A
K Wi 40 B A7 70 RNA FHEIL G4 4 T SEIe ks ; o
FEM L, HIAFLIPMRIE G, 14 & K
Hx) Fas /I8 T80, S22 BLFLIP D9 A1
RNA TPt AT B B A i B PR VR 97 (1 B i 44

BIGY: 38 Harald Wajant 224% (University of Stuggart,
Stugeart, Germany)Fe 2= E S| FF5% N (B L4724 it P,
L, P E) A KB RIRAEITE 04 S iIRNAs B F&.
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FUOM ST AFZE RN KN PEELEKS AR, I8 4 AR VG775 AR S i 2 AR AT AR 'S TR R =

1 E2WA

AR IR EEROEAAHS . (1) B &% A (GERD): 1 E ASE E A M4 (2) Barrett B M &1 RG] (3) B
WA T TR R AR VG T BT AR 2 (4) 18k AR 28 B AR s (B) JmaiPEAT RIGIT Bt g (6) RYEMW(1BD):  E I BLIR; (7)1BD
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