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Fig. 1 [E2F1 expression levels changed after transfected
with shE2F1 tested by realtime RT-PCR
I: HXO-Rb44/negtive control; 2: HXO-Rb44/shE2F1-1; 3: HXO-Rb44/
shE2F1-2; 4: HXO-Rb44/shE2F1-3; 5: SMMC-7721/negtive control;
6: SMMC-7721/shE2F1-1; 7: SMMC-7721/shE2F1-2; 8: SMMC-7721/
shE2F1-3.

2.2 shE2F1 FRERIE/DANT 53 REAR RB A 40 A

773 Hﬁ%m pSilencer3.1-HI puro-shE2F1 48 h Ji5,
AL PL (0, U X A0 WA 23 A 40 B &) 3 45 1 AH
AR, S5 LK 1, shE2F1 gE6% IH s ab T
I3 Z4I(S B RB Mg 4 i 5.

Table 1 PI test for the quantity of cells during

different time in cell cycle

HXO-Rb44-GFP G1(%) G2(%) S(%)
pSilencer3.1 H1 puro-negative 22.8 344 42.8
pSilencer3.1 H1 puro-shE2F1 70.8 24.5 4.7

2.3 RB ERAEE K BhiE 4 KA sh7S W 22

W 53 7E %) HXO-Rb44-GFP 41 ifg Ji 3% &5 W %%
14~15 K. #0012 ARG, 9 FUAR A% 245 b
JE K, HXO-Rb44-GFP 41 iR P Fi 55 B A 208 %
298 75%. AJ5 1 REH ] WFT Jr W gkt G,
B 5 I TR P K X S B . #) 11~ 14 R4k

(a)- -
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(C)- -
5d

Fig. 2 Inspection of RB tumor planted in anterior

chamber by the fluorescent scope

BRI, MR B4l 20U SR ANE 2).
2.4 HXO-Rb44-GFP & B EER A fRIE W 2
CERT N AT ILHER VA . AR EE . 24

Koy 340 AZIELEIE R R 4 i, gy mT LR
LEF A (K 3a, b).  FERNZH 20 22 4L 2 1) [ 3
AN (K 3c, d).

Fig. 3 Pathological tests for RB tumor

Tumor cells could be observed filling the antierior chamber of nude
mice eyes, (a) x 100, (b) x 400. Tumor cells metastated to the brain,
(c) x 100, (d) x 400.
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Fig. 4 The difference between the two groups

for RB tumor development
(a) Ad-shE2F1. (b) Ad-shNegative.
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45 I ZN P IR SR I B AEAL AL BN ) JE A B T
93 BT 25 27 A0 7 140 T e 98 0 20 ek R B 1
AMUPBRE ., FeK, HWEERE2 )RR, )
MEAR A T ER ) 4538, 1992 4E R B GFP 212
A0 b B AR SR T AR AT RS T i E
AN XA RTCEE S AT O A A SRR, I
HANTEZATAT AN IR Eh [F K, 7EREGEOR T
KPR RS T ARt 9t A GFP 7840 B 7K1 A
AN A LA N, GG 7 4
iR AR B i PR 5 T 5 AR A SR
GFP J: R0 HXO-Rb44 4 ok 7.1 RB g
H S AR ALY, R P AL s, AV EE
FE SIS TG ) W55 e e A BT D 9 R AR AR O
FErTHERA VAN TR (1) AR A R OR /N, 2 v 56 S 4
(2% B BSOS ER DI AT I8, AT T MR i AR
KR AL

BATHE R, FERR SN & GE I beg 40 i v 42 N P
PIRZLZR, PPN S5 A 22 L AR 1) i 4 210 e IR
A B A TR A0 PR, T o 2 2R 1 A
A1, MR8 40 i K 22 AP 0 A A 1 G L W ik A
il ASIZES B FH S B b — M (A 1R 5 A4 2h )
BEAY, A TS 8 AWM, AR InIEXS RB g
AT R EEAR, R TEO IR VR T R R
SEAE IR BE DR VR T T U R HE AR A

S A=A TR RS B 52 2 Tl s DR RN 009 35 A1 1 1)
45, 9o 5 DR P Ry I DAL ) v K 5 3 4
BauE SR, SR MR R E . E2F 2 1986 4
Kovesdi S5 7EMF ST IR 26 I 126 K ILG, Huarck
W6 ANFIGER L, 4k B2F1~E2F6, HH N JE [
SENL T AR GOAR, P E2F a0 E S m IR
SEI DNA 454X, 5 E2F AR ER & 1 (DP &
&G I —RAKX &5 RB & A K4 A s
X, HujRILK DP & 14 DP21. DP22 Wifl, 5
E2F 456 T e — SR AR 58 E2F 3 sk Pk,
E2F1. E2F2. E2F3 H [ H 5 RB & A KK+ 1
RB1 #1454, E2F4. E2F5 A H 5[ )& RB &
H X pl07 « pl30 454", HEMAN, E2F1.
E2F2. E2F3 7EfE 340 it G1/S Waah ke F A
F, 10 E2F4. E2FS5 MEAR S i F o,

AT 40 A% N I RB B, A IR AL AIIK (BK
B FIE L, RECER) BRI RB 2
AREER, Won A KA ThRE. RB &

FIRIR b ok 5590 B B 1 E1A (45 & Al E2F1 9
SR, RS E2F1 BRI NN, HEE
1L c-myc. c-myb. DNA R A EFEEENKA, JH3)
DNA &, #5778, E2F1 iRk 7 40 i
M GUIHEN S 1, AFHLAR R 23500 40 i Ja 390 00 7 )
A, DR A I B A, S EUME
JEBCE2F 1 BEAEARSMG 5K UG RS2 24 441 i i i
Jo PR AR, AR N S PR E2FL T K pS3 ik
SN BB IR R (K R, Y amasaki 2509RIF5T & IR,
E2F1 [ AT LB Rb1(+/-)/ NP I A, 9F
FERIL V¥ A, B A IE MR I F Rt R B, 40%
(1) 55 T 08 g 5 JECAH I PR oA R S8 1 1 0 B AH
b, BAREACT E2F1 mRNA [f)76380,

FIFH RNA T4 LA H 6L R R I R H
BT B g Ate s, RRFST LD B2F1 5B, i i
shE2F1 Fif] E2F1 [ /K°F, W&kt RB IR #4
WAMEKIIREmT. FA1G T 3 XFEF X B2F1 4¢
JFHII#) shRNA, AR4ME % HXO-RB-44 41 ftk AN
JIT 962 40 o Bk SMMC-7721 J&, %% 5€ & PCR Al
E2F1 #3541k, Tl PT Y ta sk, ik
0 FASCRS WU A e 095 IR 40 B o e e s, i
BIARBFA . AR AN S, A A A
ShE2F1 (1) IR 90 25 2 4k, AJF 9 75 41 I3 03 25 1K 42 11
HXO-Rb44-GFP 4 S 71 ij 7 A28 H )RR 194 i B 4 i
FRAERKMER. 2O AREE LS shWIRR Pl 55 A
N Nl . T T A S A A = A S S R
(Ad-shE2F1)-5 %} 8 21 (Ad-shNegative) 87 41 ffd 1) 4=
KB O, B UK A A ¥ 97 4L 8 40 i A= K e
P AWFGTES B BoR, Ad-shE2F1 X Hi b5 P40 9
BEGH g8 (1) A KA e fIER]. 45344 RB Ji
S R K RA YT PR AL SR A, O S B2F1 kil
(IR VR T TR ER R
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RNA Interference Gene Therapy Targeting Human Transcription Factor
E2F1 Inhibits Human Retinoblastoma Cells Proliferation’
WANG Feng, MA Jia-Lie, LI Hui-Ming, CHEN Xia-Fang, WANG Yu-Fei, HUANG Qian™
(Experimental Center, The First People’s Hospital, Shanghai Jiaotong University, Shanghai 200080, China)

Abstract The transcription factor E2F1 may form a complex with RB and which may play a major role in

promoting growth control. Small interfering RNAs are short, double-stranded RNA molecules that can target
mRNAs with complementary sequence for degradation »iq a cellular process to induce gene silence through
degradation of homologous transcripts. The experiments were designed to inhibit proliferation of human
retinoblastoma cells by knockdown human transcription factor E2F1 expression level using RNA interference
technology. Three different hairpin shRNA inserts were designed targeting human transcription factor E2F1. The
three inserts were synthesized and subcloned into a shRNA espression vector pSilencer Hlpuro which contains the
H1 RNA polymerase Il promoter. The three plasmids encoding E2F1 short hairpin were transfected into human
retinoblastoma cells line HXO-Rb-44 and human liver cancer cell line SMMC-7721 in vitro. Real-time RT-PCR
was used to measure E2F1 mRNA level. For function analysis, propidium iodide (PI)-stained DNA content method
was used to identify cell cycle by flow cytometer. The selected shE2F1 were cloned into an adenovirus system and
packaged to adenovirus. Retinoblastoma HXO-Rb-44-gfp cell line which has been marked with green fluorescent
protein (GFP) were infected by Ad-shE2F1 for 48h, and Ad-shNegative was used as control. The infected cells
were injected into anterior chamber of nude mice eyes. The eyes were investigated and the consecutive and
dynamic photos of the condition of RB tumor’s growth were taken by the special fluorescent microscope. One in
three RNAi expression plasmids delivery resulted in 83.5% suppression of E2F1 mRNA transcription level. The
same shRNA showed 89% inhibition in entering S phase. In nude mice eye anterior chamber, Ad-shE2F1 infected
tumor cells grew more slowly than the negative control. The results showed that efficacy of Ad-shE2F1 were
helpful in the process of limiting the growth of retinoblastoma. RNAi gene therapy directed against the human
transcription factor E2F1 is a new therapeutic approach to suppress retinoblastoma cells proliferation.

Key words E2F1, shRNA, retinoblastoma
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