s 258 -

EMUFESEYYNIEHE Prog. Biochem. Biophys.

559 % 3= RNA /+5 RNA Fit BT
TR

AER" %EM™ TEK? HEE) LEE
EXH) T 20 BAB B £ BEH

VYRGB B b 8L I3, NI R 220 %, N A a7 (R 5 TR A e =, AT 610041
WY NERZAREVGEE R RS0 3, il 610041)

#ZE  H RNA T3 (RNA interference, RNAi) F2 AN Hil] 0 7L )4 41l fw b AM IR 25 ZE PR Rk, DLW i #E rh
RNAi 1 H [ 570 5 FO N ) 2. 3 H Lipofectamine 2000 4 41 5 1 15 3 DA 1) 26 3k 2044 5 9 b5 A % ¢ RNA (short
hairpin RNA, shRNA) (¥R L4 4 HEK293H 41 i, M4 ShRNA A0 e KL DS 1R800y 4% 44 J5, shRNAs
(1R85 ] 4 5 ] R S ATV A0 B A I B PR PR k. SRR S 12, 24, 48, 60, 72, 96 h Ikl EGFP (enhanced
green fluorescent protein, EGFP) FE&K mRNA M £ [ i RIEK T, 459 78, EGFP mRNA KA R IELE 12 h I
AT FRAG, 24~48 h I RIKEWIFFAT, 48~72 h INFRARE W N, 5 BEGFP KiAACFEHi R, fenizid FEH RNAI
AN RIS B SR E 99 1S W A . JLE g — R AU LU ) BGFP TR 5 BRI 45 R R
TE—E RIS HE N, RNA THEAEFT S IR 5 T B NGOG, 2 H R 28 oA L 44
WIERIFRIARS, PR R E— “Pa 17 . thah, i) RNAT #ii] HeLa 4. HEK293 41 f H 2¢ o't 32 g 2
IR, P M AR R I RS RN, IX B g R B, (efkobliILahan o, TRk gk
1) RNAT 1 FH 530700 R ) A0Sk 8. 3K 0 5 T R A 1) RNAT BOR N BT 4 4L 7 — 8 B 2 % Kk
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#i. KBEIA RNA T8, BURK RNA, $RiFEE], JLEG, I ) ) & RN

FRAELS Q522

RNA-TJ (RNA interference, RNAi) % L
575 T BT /N S HURIATE 0 b 4 R B, e T ek R
RNA /3 [A 5 HE mRNA (FRr e vk e, 80 %
Jo B FE DR U BRRL AR — Bl 2. e S 16 U 1 B DA
FIEHR, RNAIL ] LABLES Gy il 25 45 5 2k DR il 2%
KA, TP 3 I 50 % 3 R i D g A
RNAi SR AT I 2 th 5L R 21 20 86% LA, JF4E
E HLGE AR RO ZE i A ) 2 H T Hedgehog 18 4%
AL I i A, Ak, RNAL AR IR RIGTT
N RFEWITRE T H 42, WA RNAi A
K-RAS 5 HFIE, LA A A0, i A
e G s 25 L IR T I R OE R EHENG T E
SRR IE £ A AE (SARS) 254

W5t &R B, /N T 8 RNA (small interfering
RNA, siRNA) 1] 750 3139 40 1 b 75 505 e 1k i
FEDITER®, siRNA AL A6 2 A e A e sl
KX N D) R Al S i A 2R Bl R 22 5 B e B
VIR U180 ] S BCIERE 0N, H siRNA BRI
P FEIYTBR BN R L )R, DRI A 2 WF9E R
FH K B ) 5 5 S DA (W1 Lamin A/C. P53, GFP. %

JEEMGIL . CD8) T ik & A4l i, 1
7t pol Il (H1/U6) J& 3l 1 F il 4 P 23k /) e
shRNA (small hairpin RNA, shRNA) 3 shRNA 7E
Dicer M /EF T ¥ 40J% 21~25 nt [ siRNA, 7] 551
I MR IE R RE S KRR . ) AR 1 RNAI
1 8 87 Y17 W (TN = 1B S E il il & R e

7E RNAi [ BT FTH, B %€ siRNA/ShRNA
() s A PN R) A FH e 8 AR B AT il S I 1) g i
Fl 4> B2 Barbara ZEU7E siRNA [f i 55 YL 5216
ORI, RNAT RN 530 W I 118 51 5 0 B T A4 R
Naoki &5 IE, /]y A& AT sShRNA TP 84 nT
A3 700 1 R S () A P RNAG R . {HLAE {4 &7 38 B
FIFLE g, shRNA T34/ 5 1) RNAI

*E K iR “863” 1Kl B I H (2001AA216091) 1 E 5K 1 4R L
AL BT H (30470656, 30371491).
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S AT AR IS, H A ok WARIE . e, 7
FEAEARSMIE FLA AN Bk s 1 — D B0 3R R
AW, BATIERE - Z WA 1 h R e
M 2 A& pdlEGFP. K ik % b % i (luciferase) [1)
pGL3-control A ik 21 (475G 8 1 1¥) pdsRed2 Ay #E
WAk, MIEE T RYUAHM 1) shRNA Tk kIt 5
B AR S e YL T HEK293H 41l . 7F pAV-d1EGFP
BEYLRS 120 24, 48. 60. 72. 96 h IS K Il EGFP
mRNA J & A R RIB BN, DRI RNALEFH
IR %N s ) B, 3R e — R B ) L ] 1
pdIEGFPY pAV-d1EGFP, {5 R4 il W 1 ¥ e (1]
SO GFP mRNA K2R [ iR Ak, DUT fifix
it RNAL RV A 75 A7 AR RARE. th4h, 7 HeLa
g B, It ALy R B UE T EE X Tuciferase
A HE DA (1) RNAG R0, B 48 FARiE i F .

1 MR573%

1.1 RF

pAVU6+27 [ pCMVB-gal Hi Michigen A 2%
Engelke Z{#7 S84, pdsRed2 ik % 14 s i K 2%
P< % B Krichevsky # # 2= W , pdlEGFP,
pGL3-control HA = {#4F. Sal I « Xbal « Xho 1 .
BamH 1 . PUCI19 DNA/Msp 1 Marker. CIAP (MBI
A, T4 ZRIZITR BN . T4 DNA & £ 1 |
RNA PCR kit (AMV) Ver3.0(Takara A 7)), /M5
Fi i I & (Omega 72 #] ), Plasmid Mini Kit
(Cat12123, Qiagen /A7), DMEM. FBS. ¥ #i%#
2. MBS, NJEWERG . SOXUN M BERG . Tris.
SDS. CHAPS. OPTI-MEM [ . Lipofectamine™
2000 (Cat*11668-027). TRIzol & RNA 4 B ik 7
(Cat'15596-026) M i 1 2T 4 2= W5 34 % T~ Invitrogen
v "l . Luciferase Assay System kit (Cat'E2000.

—

E1500, Promega /A ¥]), BD Living Colors™ A.v
Peptide Antibody (Cat’8367-2, Clontech A ] ),
Actin (I -19) (Cat’sc-1616). i Pt 1 F IgG
(Cat'ZB-2306)- 111 3% 1gG(Cat'ZB-2301) 4 I4T
Santa Cruz /A ©) , ProSieve Color Protein Marker
(Cat*50550). FHoAd ¥y 0 [ 7l 50, P A3 % 3 H
Milli-Q 7K it .

1.2 shRNA RiEHIKHE

121 FEAZ AR k. FIH siRNA designer K
(http://www.ambion.com/techlib/misc/siRNA_finder.
html), 454 CHk#IE, EH GFP. RFP. luciferase
JEAF) 19 nt siRNA IF 741, IF4 BLAST iF
S5 N L A oAt 2 410G 100 %6 [ Js k. g Eak
JF 403 LUR 77 4T shRNA IE X BE41%E: 19 nt 1F
SEEETE RS + LR F S +19 nt 55 1 Rk SUET
HI+TTTTT (k2117 41). £E shRNA XUEE /e A
S BN Xho T Je Xba T BEVIAT 55, &k ik
S ¥ AF R . GFP shRNA IFE X #f: 5 TCGAGG
AAGCAGCACGACTTCTTCTTCGGAAGAAGTCG
TGCTGCTTCTTTTT 3’; GFP shRNA Jx X #E: 3’
CTTCGTCGTGCTGAAGAAGAAGCCTTCTTCAG
CACGACGAAGAAAAAGATC 5'; RFP IFE X % :
5" TCGAGAGTTCCAGTACGGCTCCAATTCGTTG
GAGCCGTACTGGAACTTTTTT 3'; RFP Jx M ##%:
3’ CTCAAGGTCATGCCGAGGTTAAGCACCTCG
GCATGACCTTGAAAAAAGATC 5" ; Luciferase
IE X 8 : 5 TCGAGTCGAAGTACTCAGCTAA
GTTCGCTTACGCTGAGTACTTCGATTTTT 3’
Luciferase x X % : 3’ CAGCTTCATGAGTCG
CATTCAAGCGAATGCGACTCATGAAGCTAAAA
AGATC 5'. & 1 .

5 ‘ U6 promoter >
=315 +27

19~21 nt coding sequence >

g: Un(ne<) )

6 nt spacer

< 19~21 nt coding sequence | TTTTT 3’

l I

Transcription
termination

Fig.1 Schematic design of oligonucleotide for generation of hairpin RNA in the cell

1.2.2 DNA FGEIR K SR AL, F 5 ) SER% 1 IR
(oligos) F MilliQ- /KB 1 g/L, 4% LA K Je VA%
RIATRSMB K 44 wl B KL +3 g 1E UBE
oligos+3 wg Jx S oligos(IE K ZZ#1¥: 100 mmol/L

BETR AT, 30 mmol/L Hepes-KOH pH 7.4, 2 mmol/L
BEIREE). IR KFER: 95°C 10 min, 70°C15 min, DL
0.1°C/min (#3524 4°C, 4°C10 min. JT] T4 J4HExHE
KPEREAT 5" SRR AL S
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1.2.3 shRNA K ik @k d . S 1 o % 1)
PAVU6+27, %R 2iA VL WG vl # Ja, P H
Xba 1 SHMGY), IR, CIAP AP, 1%
B F vk %02 B 1.2.2 AR AL ) sShRNA DNA X
5 R Sal 1 & Xba 1 ¥R 3 1¥ pAVU6 +27 #44 H
T4 DNA SRS RO%#E, 1+~ ik DHS o %
ZAAME, HNHEFE (100 gL) LB FARPLIEIL.
H PRI PE e %, 765 20 75 % % (100 g/L) 1)
LB 55723 250 r/min 37°C B E5 7% 14~16h, /)
EHBUTCRL, BESH Xho T X BamH 1 37°C XU 1))
6 h, 2% IR bk . M v B AR A% AR T
A= TR B R R 55 A B 2 =) T 56 UF (High GC
content protocol), W J¥ 5| ¥ Ky : 5 TCTTGG
GTAGTT TGCAG 3'.

1.3 ‘MAEiETR SRR L

1.3.1 Z0fks9%. HEK293H. HeLa 4 ik A A< = s
FEYERE, T DMEM =Bl 55 92 55 . 10% iR 2 il i
(fetal bovine serum, FBS). 1% 5% % (penicillin
streptomycin, PS)H5 7%, 0.25% B H -1 1L 41 i ,
WA AT, AU 9 8] B B Olympus
IX71 T 20 BB S M2 H 414

1.3.2 Y ARk, pCMVB-gal JFoki n] F T
DR IRAT S A e B0 B N 906 2 B TE PR A
WEI N ZAEH . #Y%h7, % HEK293H. HeLa 41l iy
PRIEE Y S BEAT 0L, BV 52 fe A g S A4l 31 A
DNA [ 5. Fe YL ir—oR,  JBme I 10 I v 2o i,
24 SUBCERY, AR R G H% B R 85%~90%.
FRELA M, 235048 50 wl OPTI-MEM I K557 3&
Fiii B¢ Lipofectamine 2000 (LF2000) & pCMVB-gal,
DY 41 52 5 w5 kL pCMVB-gal 43 5 il A 100 ng.
200 ng. 300 ng. 400 ng, IM%&E4L 6 LI LF2000 (1)
B A 02 wle 04 wl. 0.6 pl 0.8 wl. 1.0 pl.
12 pl. 37°C, 5% CO, P ORIET 7% 48 h Jm it 41
fa, LL ONPG # Wl B- ¥ 7L 1F B (gal) ¥F
(Part “TB079, Promega A wl). — HAffise T LA 4%
P, A G Sz a ) AR 15 TR TR G i ) b1 2%
PEROK.

1.3.3 RN G ReR . H B-gal AT G i e
YR 6 fLA_E 8 9% HEK293H. HeLa 41 Jfd,
WA A AL 1) e e 2 PF 86 2 1 g pCMVB-gal, 48 h
JEWHR AR, AL 2 ml 5455 D-PBS VR4
1, i 1 ml FHER Q% T, 0.05%)%
fi [f) D-PBS) [& %€ 5 min, #k LA 2 ml D-PBS ¥t 2
R, BEALIIAJRY) [ BB (5 mmol/L Bk 4k

B, 5 mmol/L W2k FALEF, 2 mmol/L & b Bk 11
D-PBS, 1 g/L X-gal) 1 ml J#-7E 37°CiR . &k H
FELINN 2 ml D-PBS i %E, 708 & BB N g2
AH, JEAGEEE AN (B-gal FHYE) MILERT. A3 4L
BEML T4 100 g, Hootd e M FRSL. B Bt
FEAST T A 3 IR, B-gal BFHYEAN A Y 40 0 B 43 Lk
[P AE AR R AZ AN MR (1) 7 G s

1.3.4 TPk () N8 PR e 3. SR H 6 fL ARk Ek
35 mm 4l U5 F7 1M, pdlEGFP. dsRed2 [¥) 0 A &
0.2 pg, pGL3-control 4 0.3 pg. £ RNAIi ff 7
PEUESZIE R, RNAT ki 4% 1:8 (FEJ5URL / 208 it
By, &G BT % 4 20 H pAVUG6+27 K4 i fii
DNA &4 E 4 1.8 pg. 7E RNAIQ B [H] R SE 5
RNAi JFORiA% 1:10 B 2.0 g RN, BT e gedl
F pAVU6+27 4 Jii ki DNA 54 2 & 2.20pg. 1E
RNAI [PV S5+, psh-d IEGFP [ A 4%
B JTORL /0N R () B T TP 1:1(0.2 pg)s 1:2
(0.4 wg). 1:4(0.8 pwe). 1:8(1.6 pg). 1:10(2.0 pg)-
1:15 (3.0 pg). 1:20(4.0 pg) A, Frf G40 A
PAVUG6+27 ¢ iUk S 4 2 42 4.2 ng, Y 48 h )5
WeSR AN B AT~ — DRI, £E&F X luciferase Fi& A 1)
RNAiSZH: ', HEK293H ¥ HeLa 4Il ffg p 3L 5% YL
Jit #i (pGL3-control/pCMVB-gal=3 :1) 5 R . Jit $i
psh - pGL3, W & LL 7l o4 1:8, %% 3L 4 ¥ H
PAVUG+27 K4 Jit ki DNA b AL 7. luciferase 7%
P K 4% 4 Luciferase Assay System (Part #TB281)
Fif, pCMVB-gal 7 #rl] L.

1.4 RNAi B9¥E £ RT-PCR &

WORR T I 1] SR 5 SR 40 i, TRIzol $2 HL
YIS RNA J5, SERIOK Er3E. A7 (-80°C), 42
FER T RNA W ED €, JF P8R & & 8] — TAE
WJZ. RT-PCR K 51 ¥) . EGFP L 5
ATTCTGCAGTCGACGGTACC 3' , | i 5
GTAGGTCAGGGTGGTCACGA 3', "1 Fr B K
Jj 249 bp; W X B GAPDH L Ji¥ 5' GGA
CCTGACCTGCCGTCTAGAA 3’ , F W 5
GGTGTCGCTGTTGAAGTCAGAG 3', # 8 Bk
B0 141 bp. ] W 4544 : 94°C 2 min, 94°C 30 s,
52°C 40 s(EGFP)/58°C 40 s(GAPDH), 72°C 1.5 min,
33 AMIEFR. KR 4E 6 GAPDH 5 _Eik 4% 35X PCR
FEYII HUK A AR R 2, H Glyko Bandscan4.5
BAF 2 mRNA FIFHICE.

1.5 RNAi B93¥ E 2 & B REDTEEN

WORTIE I TH) R 2 35 TR 40 i, PBS ¥k 2 Ik,
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A 200 pl g R ff i oK b oae 53 24f# 15 min, A
JE BT ALTE S5 4% T Bradford v 5E A FE AR 1A Rk
B, R R — TAEMREE, N Sx EREZZ i,
/K 5 min. 14 12% (EGEP 434T) 5% 10% (Actin
g5 M) B8 N M I I Bk IS . A3 FE Protein Marker,
50~200 V Ik 40~60 min. HLIK4E WG, 76 Ix¥E
JESZ I, T 0°Cy 100 V 100 min 451 R4 1
SR R DIEIR AT AN b R EE oS, 1XTBS
Ve S min, Wi/ F@h s EM 1 h )5, 4C—40
(1: 200) ¥ & LA, x H [Bc—$HT, IXTBST
5min /3 X, M HRP IR —Ht, =i N H
1h, IxTBST ¥EME 5 min /3 K. K E T A W
[8.8 ml H;O, 1 mol/L Tris (pH 8.5), 100 wl Lum,
44 ul Cou] A& B ¥ [9.0 ml H,O, 1 mol/L Tris
(pH 8.5), 6 wl H,0,] AW H 1 min, % ECL 1k
PORIGEE DR 8 5 IR E B AL
R H M E ARG, IxTBST FHvEE, —ht
R, AR A R Actin 1) 2R 11 KA. T Glyko
Bandscan 4.5 #4470 #71 Actin 5 H 1) 8% A 471 KB
Lo, DA e LA AR

2 & R

shRNA PRT4 52 b SRR S E

WBURRL G, Xho 1 X BamH 1 XUl U IE &
PAVU6+27 BAKREE V) HL— 2 400 bp /24 Fv B,
FH4E shRNA FZH KNG 450 bp, Wik 2 Pros.

2.1

(@)

21000 F
~ 18000 |
£
S
B 15000 F
=
% 12000 F
[<oN
G
o
= 9000
=
2 6000 Z 2
A Al A ¢
3000 z Al Al G Z
Z A Al A zZ
A Al A Al E
Z A Z Z

0 A J 2 3 <
0.2 0.4 0.6 0.8 1.0 1.2
v(Lipofectamine2000)/p1

I 2 3456 7

450 bp 400 bp

Fig.2 Identification of postive clones of ShRNA expression
vectors
About 450 bp bands of positive clones were observed by 2% agrose
electrophoresis.

22 BHRZEMMIREREEENE

& 3 A &, B-gal W MEOR A B Wk T
Lipofectamine2000 (LF2000) Al DNA & [f] % /b,
e T Al n be ). 78 HEK293H 4l i,
200 ng/0.6 wl. 300 ng/0.8 wl. 400 ng/1.0 wl 41L&
M) B-gal I P75 & 2H h Ja B s, 24 DNA/LF2000
Ll oy 1:2.5 B B-gal ¥ Mk & s, b T A
HEK293H 41 ig 1 DNA/ LF=1:2.5. [ ¥, 7F HeLa
g, DNA/LF2000 (1438 i 1:3. R AL
gL 4t , RATHEY 1 wg pCMVB-gal, 48 h J5i
WOIR A0 i JF AT B-gal JRfr Jefa. 45 KW, WE
HEK?293 BH % 40 v 2 v 254 B (1) Le 451 29 08 88%
~94%, V14 91.6%, 1 HeLa 2 Jiil (1) %5 G5 Ul

(b)
18000

16 000

14 000~

12 000

10 000

8000

6000 _

4000 Z Z

2000 Z Z 7 Z Z
% 7 Z
Ik Il I

’4 |2 . ” =

0.2 0.4 0.6 0.8 1.0 1.2

Activity of B-gal/(ng-cm™)

v(Lipofectamine2000)/p.l

Fig.3 Optimization of Lipofectamine 2000
HEK293H (a) or HeLa (b) cells cultured in 24-well plate was transfected with pCMV B-gal using Lipofectamine 2000.
[-galactosidase activity was analysed after 48 h. B2 100 ng; M:200 ng; [1:300 ng; []: 400 ng.
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79%~85%, T3 82.6%. ItAb, AT H LF2000
¥ pdlEGFP F A iAW ferh, %4« 48h )5, 1F
Pt WAEE T U ECR R SR 0 9 a1 Al RS (VF A
100 40 HL), = WAAE S8 1) S E i ik
2.3 shRNA AT FRiA X SNER &5 B R T8

& HEK293H 41 Jid 4t % 44 psh-pGL3 &
pd1EGFP/dsRed2, ¥ 4a Fll b iz, X} luciferase
(1) RNAi AR GEFIH] EGFP M RFP [f)4iL, %%
0 K f e e S e B 4g B h JE E
Kl 4c FI £ FTon, Y 48 h J5, psh-d1IEGFP &

pdsRed2

(@) pdl-EGFP  (b)

psh-pGL3 §

psh-d1EGFP

psh-dsRed2 A& ' % #11i] EGFP. RFP [f1KIA. %
BB, RIBLE /LA A0 O 5%
A Bt EE IR 8 R AR, 3L Y psh-d1EGFP &
pdsRed2 I ASfE 40 RFP £k, W& 4d s,
RFP (W96 s 5 & 4h T2 7 [RIFE, B 4e i
N, F#EJL psh-dsRed2 5 pdEGFP 758 A g 111 1l
EGFP (1) ik, EGFP £IAL K 4g L= 7. M4k,
e € F RT-PCR A [ ot B2 (1) 5 56 45 R & W]
(Kl 5 F16), ¥4 48h J5, psh-dIEGFP [l i ik
XTHEEED] mRNA J 8 F i IS I R 5 84.5%
75.6%.

(¢) pdlEGFP (d)

pdsRed2

(f) pdsRed2 pdsRed2

pd1EGFP (h)

psh-dsRed2

Fig.4 Specificity of RNA interference mediated by shRNA
Cotransfection of pd EGFP and psh-pGL3, psh-d1EGFP, psh-dsRed2 or pAVU6+27 in HEK293H cell, indicated as (a), (c), (e) and (g)
respectively. Cotransfection of pdsRed2 and psh-pGL3, psh-d1EGFP, psh-dsRed2 or pAVU6+27, indicated as (b), (d), (f) and (h)
respectively. After 48 h, representive fluorescent pictures imaged by Olympus IX71 indicated as above. Each magnified by 10x20 times.

EGFP

GAPDH

Fig.5 Validation of the specificity of psh-EGFP-mediated
RNA interference by RT-PCR
The expression of EGFP mRNA in HEK293H cells cotransfected with
pdlEGFP and pAVU6+27, psh-dlEGFP, psh-dsRed2 or psh-pGL3
respectively after 48 h, indicated as lane 2~5. Lane / represented PUC19
DNA/Msp | marker. GAPDH set as internal control.

EGFP(27 ku)

s Bl Acin (43 k)

Fig.6 Validation of the specificity of psh-EGFP-mediated
RNA interference by Western blot
The expression of EGFP in HEK293H cell cotransfected with pdEGFP
and pAVU6+27, psh-dlEGFP, psh-dsRed2 or psh-pGL3 respectively
after 48 h, indicated as lane /,3,4,5. Lane 2 showed blank control only
transfected with pAVUG6+27. Actin set as internal control.
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2.4 psh-d1EGFP 7\ S8 a4k &% RNAi 25
HEK293H 41 Jfl 3t % 4 pdlEGFP K&
psh-d1EGFP, 71 % 4 5 AN [] I 7] £50AG Wl 4 2 A
mRNA J 8 A5 20k (BT B PERTR). 45 3%
], EGFP mRNA FiA/EH4% 12 h Ja RIS 1) 1%
fIK(’& 7b), H 6 h s 4k, VW40 A siRNAs
() A b e I TR) 5 5 k. B 44 5 24 h (8] Tc),
KRR EIIAN M O B D, S R AR Y

A%, UER mRNA 8 %R 8 6 2% 2 i oA
58.4%. 47.5%. {E#EYs 48~72 h N (] 7d~f), Fik
EGFP 140 Mo £ & R A9 /b, 98t fE i 2 BRI,
mRNA FKIEFIHE 5K 81.7% 89.6%. 70.6%,
W AR IEFIEIR 3504 71.5% 82.0%- 58.4%;
B 72 h (IR AN 48 h B &, [RIRE, 7R g
96 h J& (&l 7g), EGFP RiA/KFEEACIKE,
s FEAFNS 72 h B SR 3En. &5 R LK 7~ 9.

Fig.7 Time-dependent RNA interference mediated by psh-d1IEGFP
Cotransfection of pd EGFP and psh-d1EGFP in HEK293H cell. Representive fluorescent images were selected at 12, 24, 48, 60, 72 and 96 h after

transfection, indicated as (b)~(g) correspondingly. Only transfection of pd|EGFP after 12 h, indicated as (a). Each magnified by 10x20 times.

. EGFP

GAPDH

Fig.8 Time-dependent RNA interference validated by
RT-PCR
The expression of EGFP mRNA was detected in HEK293H cells
cotransfected with pd EGFP and psh-d1EGFP at 12, 24, 48, 60, 72, 96 h
after transfection, indicated as lane 3~8. Lane /,2 represented PUC19
DNA/Msp | marker and 12 h transfection of pdlEGFP respectively.
GAPDH set as internal control.

2.5 psh-d1IEGFP NS HFI £k RNAIQ 35
i € psh-d1EGFP 1311 RNAI 0% &5 5
TIBAAI A A, FATIZH— REVBL B LI
pd1EGFP /psh-d1EGFP 4% 4t HEK293H 41 /. 48 h
JEWGRANM, AT mRNA b8 A R A L. 451
F W], G (0.2 pg) psh-d1IEGFP [ % YL iU g4
FEHIHI EGFP [1)ik, BEE ISR, RNAi #il

D A ww e G > e = Actin

Fig.9 Time -dependent RNA interference validated by
Western blot

The expression of EGFP was detected in HEK293H cells cotransfected

with pdEGFP and psh-d1EGFP at 12, 24, 48, 60, 72 and 96 h after

transfection, indicated as lane 3 ~8. Lane 1,2 represented 12 h

transfection of pAVU6+27 and pdlEGFP respectively. Actin set as

internal control.

20 N 28 T 5, mRNA KR 5 ik ) & A
1.6 ng I Cik 82.5%. 73.8%, 4 TP AAMIFHI
W2 IKQ.0 ~4.0 pg), Ik KEIEZIHE
1.6 g IFHEAT A, INRML PG R0N” (R
EHT, mRNA JH E R s I 2R 4ERF 71 90.8%~
92.4% )% 88.5% ~ 90.6%7KT-(& 10~12).
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PAVU6+27  1:1(0.2pg) 1:2(0.4 pg) 1:4(0.8 pg)

(©) (d) (© ® (2 (h)

1:8(1.6 p.g) 1:102.0pg)  1:153.0pg)  1:20(4.0 pg)

Fig.10 Dose-dependent RNA interference mediated by psh-d1EGFP
Cotransfection of a series of dose-proportional pdl1 EGFP and psh-d1 EGFP into HEK293H cells, dose displayed as below. After 48 h transfection,

representive fluorescent images were indicated as (b)~(h) respectively. Only transfection of pd1EGFP after 48 h, displayed as (a). Each magnified
by 10x20 times.

Fig.11 Dose-dependent RNA interference validated by
RT-PCR

The expression of EGFP mRNA was detected in HEK293H cells

cotransfected with a series of dose-proportional pdlEGFP and

psh-d1EGFP, indicated as lane 3 ~9. Lane 2 represented 48 hours’

transfection of pd[EGFP only, lane I represented PUC19 DNA/Msp |

marker. GAPDH set as internal control.

2.6 psh-pGL3 75 B9 A7 [8) A7) = MK i 1% A9 RNAI
V]

ik — LI UE I FL B P T RNAL [ ER 8,
FRA T ok T B 't 22 B 5 JE R A 3G RNAG 4%
N HEBR P ROR SR R 0 RNAI 52, SE5G

HR RS0 52 Tuciferase M B-gal 7PE, &GS LI &
@ o900
0.750
0.600
2
=
= 0450

0.300

0.150

1 2 3 4 5 6 7 8 9

o DO ew sw - i o

EGFP

e G S G e ve B8 @ Actin

Fig.12 Dose-dependent RNA interference validated by
Western blot
The expression of EGFP was detected in HEK293H cells cotransfected
with a series of dose-proportional pdEGFP and psh-d1EGFP, indicated
as lane 3~9. Lane 1,2 represented 48 hours’ transfection of pdEGFP and
pAVUG6+27 respectively. Actin set as internal control.
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Fig.13 Time- and dose- dependent RNA interference mediated by psh-pGL3
Inhibitory efficiency of RNA interference targeting luciferase gene in HEK293H and HelLa cell, described as means
+95% confidence interval. (a) Time-dependent effect, (b) Dose-dependent effect. O—O: HEK293H, @ —@®: Hel.a.
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Abstract To investigate whether there exits the dose- and time- dependent effect of RNA interference (RNA1)
when the introduced extraneous reporter gene was suppressed by RNAi in mammalian cell lines.The expression
vectors carrying reporter component were cotransfected with the plasmids coding short hairpin RNAs(shRNAs)
into HEK293H cell using lipofectamine 2000 reagent, and the consequent inhibitory effect mediated by RNA
interference was observed. After transfection, the transient expression of shRNAs could specifically inhibit the
extraneous reporter in mammalian cell. The expression of mRNA and protein of enhanced green fluorescent protein
(EGFP)gene was determined at 12, 24, 48, 60, 72, 96 h after transfection in HEK293 cell. The results showed that
the decrease of EGFP mRNA or protein level was not obvious at 12 h, but gradually became more evident during
from 24 to 48 h.The decrease achieved the maximal degree during from 48 to 72 h, then became weakened and
restored subsequently. It indicated that the effect of RNA interference underwent a tendency of from weak to
strong, then from strong to weak, and ultimately disappeared gradually. The efficiency of inhibition caused by
RNAI was related to the dose of RNA interfering vector within a confined limit in HEK293H cell cotransfected
with a series of dose-proportional vectors as pdl EGFP and psh-d1 EGFP, whereas it nearly kept constant when the
dose of interfering plasmid was sufficient to depress the expression of extraneous genes. Simultaneously, the
variation of luciferase activity also displayed the similar effect when its expression was suppressed by RNAI in
HEK293H or HeLa cell.. It concluded that vector-based RNA interference took on time- and dose- dependent

effect in mammalian cell, which provides certain theoretical reference or valuable clue to the utility of RNAI.
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