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Delivery of siRNA into cells by protein transduction for Drp1 gene silencing
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[ Abstract)Objective : To examine the ability of purified 3 Trans—Activator of Transcription—RNA dinding domain (3TAT-RBD) in the
delivery of siRNA into cells and to evaluate its effect on gene silencing. Methods : The RNA binding domain(Motifl) of double—stranded
RNA-activated protein kinase(PKR) was fused with cell-penetrating peptide HIV-TAT to construct 3TAT-RBD by molecular cloning
technique. The recombinant 3TAT-RBD protein was expressed in BL21 bacteria and was further purified with GST purification system.
The binding affinity of 3TAT-RBD with Cy3-dsRNA was examined after nondenaturing gel electrophoresis. Fluorescence microscopy
was used to examine the efficiency of 3TAT-RBD and Lipofectimine 2000 in the delivery of dsRNA into gli36 cells. Moreover, the si—
lencing effect of 3TAT-RBD and Lipofectimine 2000 on expression of Drpl (a protein regulating mitochondrial fission) in gli36 cells
was compared. Results .;3TAT-RBD protein was successfully expressed and purified. In vitro binding experiments showed that 3TAT-
RBD had high binding affinity with Cy3-siRNA. Both 3TAT-RBD and Lipofectimine 2000 delivered Cy3-siRNA into gli36 cells with
similar efficiency. In RNAi experiments,siRNA delivered into gli36 cells by 3TAT-RBD effectively silenced Drpl expression,and its
silencing efficiency was similar to that of Lipofectamine 2000. The expression level of Drpl in 3TAT-RBD and Lipofectamine 2000
group was respectively 42% and 36% of control. Conclusions ; Advantage of cell-penetrating peptide HIV-TAT and dsRNA binding
feature of Motif1 in PKR is used and a novel tool protein 3TAT-RBD is constructed to effectively deliver siRNA into cells for gene si—
lencing.
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silencing

EZ LR #h /) # , Email ; hanxiaojian@hotmail.com,
BRI @ A5 5 5 TR,
E&TH - #AXSF PR L FHLETAMAL TR -FF
P (%5 .20123601120001 ) ;i 5 5 2 FH /T AHAF L 4
IR B (%% :CGJI13162),
55 H AR : hitp/Awww.cnkinet/kems/doi/10.13406/j.cnki.cyxb.000156html



— 598 —

BERERKZFIR 2014 F£5 39 E5 5 # ( Journal of Chongging Medical University 2014.Vol.39 No.5 )

RNA T4 (RNA interfere, RNAi) J2 70 2R 45 12 Hit
, AW 356 RAH 7 D g 8 T Be 2 — L itk AT
RNAi SEEGI 38 H AN TA S mRNA [R5 E.
M AUE RNA (dsRNA) , I B ER 55 1% | FH &5+
Nt | B A SR A 25 LA T dsRNA &
NGNS AL dsRNA 4 7375 5 N 5 41 5L A
mRNA [ RSB FE L p ik, (H
L RHE dsRNA 75 e 2] 41 i v iy 7 1k B AT LU ik
K ANTE T AR BRI R BRI ME A YRk
AT AE, AR — 2 R 8L 5 ) 78 L PR LR S 56
(55 BRI BT PEAAOR . FEASSE g0 b o 248 it 25
JRE 22 RN 2 B 92 Tl 8 i 7 7 s S =Xt A ¥ (hua—
man immunodeficiency virus—Trans—Activator of Tran—
scription, HIV-TAT) Al PKR i) dsRNA 25438 Motif1
fila LIAYEE 3TAT-RNA 254 454438 (RNA binding
domain, RBD), 1 HIV-TAT % £ ik fig s 5 1
AR (AN A IR AT ) S A X4
PEFR AR R AR, A SCHRHGE RBD 5 dsRNA
BAARGF 0 R A2 AW 508 Al 3TAT-RBD
B IRTFS dsRNA 45456877, Jfl i HIV-TAT
Z K TS5 511 dsRNA AR, DA TG 48 1)
B BEFT RNA T3,

1 #MRETE

1.1 ##

pET-TAT-HA JFk7 i 3% FEINF] 48 JE WV A2 26 3t IV 5F 43
K1 Steven Dowdy 4%t GFP-PKR FTHLA Cy3-dsRNA
i H AR R K2 Hideki Matsui 2042484t RBD i PCR M
GFP-PKR #1798 F1 59 DNA R4 o S AAMREH 1
(dynamin-related protein 1,Drpl) T4 H siRNA R F1 BCA
E e R & (B E TAEYHE AR AT, PCR ], DNA
FIEE A marker(TaKaRa ZE¥045 FRA A % S5l G250( %K
SERAW),Gold View Nucleic Acid Stain (J6E € 1 BERE K 4%
ARAT]), pGEX-6p-1 ik A e H MBNR MBI A bI#I &
H i (GE Healthcare), Lipofectamine 2000 Opti—MEM (Invit—
rogen) , ZAEREFRA AL RIARNS RAHE /K 555735 (Dulbecco
modified eagle medium, DMEM) , JJlG4- ML3E , T #ER5: & (Gibico)
Western blot {5 : flHT Drpl (BD Bioscience) | B—actin —4T
(Santa Cruz) FIHUR 1 ALY EHR 0 A9 1L 2P0 R ZH0 (L
BRI R AR RN AT BR A ) ), A kiR (b s AR
AR AT PR 7)) A
12 Fik
1.2.1 Bk @M EHE AL PKR ) RNA 25455
(RBD)i#is PCR )\ GFP-PKR ¥/ 84 3k45 | 514 K 1F X4k .
5’ -CCCGGGTGGTGACCTGTCTGCGGGCTTC-3" , ) X4 57 -
CTCGAGTCATGCGGCCGCCTTCTTTTCC-3" , RIZRH 4 g ikl
PEBEYINL 5, 3TAT-HA RS pET-TAT-HA JFUkz 7 i i
PCR 4 $# AR5 P IE X5 .5 ~-GAATTCATGGGCAGGAA~

GAAGCGTCGAC-3", JX X 4% :5” ~CCCGGGTCCCCACGACG-
GCGTTGGCGAC -3, FI| AR I (1% B il 4 P4 U] il 57 557 K
3TAT-HA FI RBD 435I W 5 % 2] pGEX -6p—1 # {4 LA 2
pGEX -3TAT-RBD ik Jfi ki, 4 & 1 R k0, pCEX -
3TAT-RBD [ i i i 5 b 2] BL21 KB, #ikis
BL21 RMGFFHESELE 1 LAY LB B35 drp 37 CH53%, K 600
nm B SEEE (absorbance , A) {4 0.6~0.8 B IIA 0.2 wmol/L
TR EEAR-B-D-2FFLHEH (isopropyl-B-D—-thiogalactopyra—
noside , IPTG)FEAE 28 C N AL F: 4~6 h LIS HE A FE
ik, YNGR B IS A e H KT W U6 Je 2% 2 7 4
AL, SRAF YA B H BRES F2 1i ( glutathione S—transferase , GST) il
A HE VPR PR 5 8 R YT IS ARG S8 9 W 3TAT-
RBD & [, 4lifb i 5 4 8 1 2 R 28 i 5L 3% WX (phosphate
buffer saline, PBS)i#E 7 F1 0.2 wmol/L 14 38 5 , 4o % S 52
YOI AR , B TR IR 5 T80 CRATEARTH .

1.2.2 3TAT-RBD 4 Cy3-dsRNA A4S 45556 dsRNA AYIE
X ZHJE 57 ~CUACAACAGCCACAACGUCATAT-3" | )7 X %
%1 5’ ~GACGUUGUGGCUGUUGUAGATAT=3", 0.5 nmol Cy3—
dsRNA 43315 0.5.10,20 .30 wl A 3TAT-RBD (1.0 pg/pl) i
G5, T TIEE 20 min, WEEGRNIERZ 12%093E
ASMERE 25 mA T LK EUR a2 T s 2L e LU
ARy &, R0, RO EER US4 FLA7000 A5 Fi
I WTES G5 3TAT-RBD | Cy3-dsRNA &

1.2.3  # 3TAT-RBD ¥ Cy3—-dsRNA S AZMIAVROR K
PR glide A glid6 s T 5 10%064
M7 M 1% 5E% Z 1 DMEM Hh A& 3TAT-RBD % Cy3-
dsRNA S AZHMIRCRT 45 2 x 1044 gli36 4HMFEERIT 35 mm
B R MLA . 24 h 58 Cy3—-dsRNA 54554 Cy3-dsRNA 1Y
3TAT-RBD & FRAWBITIIMARRIRR ., CO, WiiEE 2 b,
FTEILE DMEM 2% 3 YRF , 4heire B K535 9% 1 h, 2R
Ji , R LS £ b i e A8 gli36 4 drh Cy3—-dsRNA
=8

1.2.4 % 3TAT-RBD 5 Lipofectamine 2000 #f Cy3—-dsR—
NA S AN RIRCE L, AE RNA THESCse iR s
3TAT-RBD 5 Lipofectamine 2000 #f Cy3-dsRNA S A 4fiJifd
FIRCRRT, 10* glide AEEEFET 35 mm E5FR ML, 24 h 54
0.4 nmol Cy3—dsRNA 5 20 pg 3TAT-RBD 5 3 pl Lipofec—
tamine 2000 1B S E IR BIIMA R TR, FEdsq , I
DMEMYE 3 W5 , gk sife A KRB 5958 1 h, SR,
I AL S B AGI F EL A A 136 4H T Cy3—dsRNA
A, RNA ARSI, ¢li3e ANt TN S Pid Fhs 5 3k
o RIS BE SR 50%)5 AT siRNA F eS8, siRNA IE
Y Z5 5’ -~AAGCAGAAGAAUGGGGUAAAATAT-3", & X 25
5’-UUUACCCCAUUCUUCUGCUUATAT-3" 3Bk siRNA LIJE
B¢ dsRNA, siRNA %945 B-2: I lipofectaimine 2000 1151
B, TEHEAT siRNA FEYL) % 04 nmol siRNA 7EFEYLHTS 3 ul

Lipofectamine 2000 AT 100 pl Opti-MEM, TERFBE
20 min, 3TAT-RBD & 15 AHE dsRNA ALY 77k
Lipofectamine 2000 YD) ,0.4 nmol siRNA 265 20 ng 3TAT-
RBD JE4TF 100 wl Opti-MEM, =55 20 min 54 TEH
S S BEF S5 1 siRNA F Lipofectamine 2000/3TAT -
RBD IR AW BIIMATCHUE RREFR SR 508 6 h [/ ik



BERERKZFIR 2014 F£5 39 E5 5 # ( Journal of Chongging Medical University 2014.Vol.39 No.5 )

— 599 —

KR EL ) 37°CHREEE 57 48 h 5 FIFH Western blot #:0l] Drpl
HIFRIRKE
125 EFELESLERME &SN RNA TSRS, 4
PBS Uk 3 i, ToK L EAT AN 24 AN 4 x meE
ZZIR, T 100 C& 5~6 min 5 FIH 8% SDS-PAGE JEEHLIK
TV IS K R B R A BT Dipl A B-actin —
PABAMRE HRP- 404438, I b AT 4k 27 2 6 ARG 23 A
Drpl PRI, 3 i BRI AR A B 2R G 25 SR 1 4G
TG, LA T Quantity One 43 Hr 3158 4%
25 B Agnwn T FH Drpl 257 SR P2 IR B-actin BYGEE
B FLAEAT 9 Drpl 25 HAYAR X ek i,
13 %itsFri&E

SR SPSS 13.0 Geit i fAxd sc g st A gt ab B8, BF
FATHE B R FME £ Frifi2E (x £ 5) 3R, 2 4l E] 22 57 iR
SRFAPISTARA ¢ K255, K45 /KifE a=0.05,

2.1 3TAT-RBD H4H & [ 1k ok Ak

PKR & 45 H A 2 4 Motif fE 5 dsRNA £54, tn &l
1A Jli7R , Motifl %2 5% dsRNA 454, T 5K dsRNA 1Y
S56 T EE Motifl F1 Motif2 FFEFIZ 52, i+ RNA THEHS
i %5 dsRNA, S BFFOK PKR 25 14 Motif1 it PCR 78
Rk, IR N-tiig 5 3 2RI K TAT T HA i, an gl
1B 7R . o HA i BOR B2 M 5E R -2 WILAY N-3Z KR
B, 1 ZR AT ) T 27 I 22 JIR R 4875 401 10E A 0L I DA P
RN M LR A W) TS, STAT-RBD #4# TpGEX -
6p-1 #ARF (1), LMERFH GST &4k 4lifk 3TAT-RBD
EH, ke FoRi 2 DNA I A4 05 T ARk,

A Motifl M"“?

Short dsRNA Long dsRNA
B
HIV-1 TAT  HIV-1 TAT HA HIV-1 TAT M‘ﬁf&(ﬁf‘ﬁﬁmvr
GRKKRR | 55| GRKKRR | 113 [ YPYD [p)p [GRKKRR |y | YROKQGVVLKYQEL
QRRRG QRRRG VPDYA QRRRG ET)?FRI’PPFIEI(??E'{{F&
KEAKNAAAKLAVEIL
NKEKKAAA
C Precission

w
=
> protease

;—’ GST-3TAT-RBD —— 3TAT-RBD

=]
S
1 3TAT-RBD RHtg#EfE Q4 rnEE
Fig.1 Diagram of plasmid construction and protein purification
for STAT-RBD
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Fig.2 Purified recombinant 3STAT-RBD and its binding affinity
with dsRNA
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Fig.3 Delivery of dsRNA into gli36 cells by STAT-RBD
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Fig.4 Silencing Drp1 expression by 3STAT-RBD-mediated
siRNA delivery in gli36 cells
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