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Abstract
AIM: To construct a recombinant adeno-associ-
ated virus-2 vector carrying a small interfering
RNA (siRNA) targeting the slug gene (rAAV2-
slug-siRNA).

METHODS: A double-stranded siRNA target-
ing the slug gene was designed, synthesized and
cloned into the pDC316-EGFP vector. The result-
ing vector containing slug siRNA was confirmed
by RT-PCR and direct sequencing. EGFP-slug-
siRNA sequence was amplified, double digested
with EcoR I and Sal 1, and ligated to pSNAV2.0-
lacz-o. plasmid digested with the same enzyme
pair. After the resulting recombinant plasmid
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was transformed into DHb5aq, bacterial colo-
nies containing the recombinant plasmid was
screened on LB agar plates. pSNAV2.0-EGFP-
Slug-siRNA plasmid DNA was prepared,
purified, identified, and transfected into BHK
cells by means of Lipofectamine. BHK cells ex-
pressing slug-siRNA (BHK-slug-siRNA) were
obtained and subsequently infected with recom-
binant herpes simplex virus 1 (HSV1-rc/AUL2)
to package the rAAV2-slug-siRNA to obtain a
functional and infectious virus (rAAV2-slug-
siRNA).

RESULTS: A recombinant adeno-associated
virus-2 vector carrying a slug siRNA was con-
structed successfully. The presence of the target
sequence in the vector was confirmed by RT-
PCR and enzyme digestion. By transfecting the
PSNAV2.0-EGFP-Slug-siRNA plasmid into BHK
cells, BHK-slug-siRNA was obtained and infect-
ed with HSV1-rc/AUL2 to package the rAAV2-
slug-siRNA to obtain a functional and infectious
virus. The titer of the recombinant virus was 9.23
x10" PFU.

CONCLUSION: A high-titer recombinant adeno-
associated virus-2 vector carrying a slug siRNA
has been constructed successfully.

Key Words: Slug gene; Small interfering RNA; Re-
combinant adeno-associated virus
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WA E’)ﬁﬂ ii . T2 R #ipSNAV2.0-EGFP-Slug-siRNA, 437  gatattcaagagatatcattgggtacatttgetttttta-3'; antisense:
B R i e e
ﬁ:;‘ Z_ i ;g Fo il 2 e AT S i BRI ARBHK/  5'-agcttaaaaaageaaatgtacccaatgatatetctigaatatcatt-

FHAR. R E
AR AKX A
FHERE. ERE
By FH 3%
FAK, 35 R 53
Pk ).

Slug-siRNA, K#EH &rAAV2-EGFP-Slug-
SIRANSF AT H 24, B2 Ao il E N 2.

LR A A ¥ Slughy s & kK FHRRNA
K3 84 B A8 % g 25 BAR ST ¥ pSNAV2.0-EGFP-
Slug-siRNA, ZPCR. Eginfell %2, Fits
MEEH, FHERDABRAK L E4 1
AP 2598 R FHS V1-re/ AUL2 3 4 3 61,5
JEBHK-2, A2 ) A= 6L 3k LR AR £ %
rAAV2-EGFP-Slug-siRNA, Z ) B # ) B iE
NIRRT, i EH9.23 X 10" puf.

i R B E B SAEANET A ERY
rAAV-EGFP-Slug-siRNA % # #./k.

KE21E: SlugBF; /NFIRNA; EHRA RIRE

PR, KRB, 752, Nz, 8B8@SIugEREIRBRIR
REHANRSEE. BRENHEKZE 2011; 19(11):
1179-1183
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DAAERF SR I, i i A Y485 717 siRN A-Slug )
AR A HISlugF K R IA 5, BB PC-3
0 PR 1 2B B R AR, I HBxPC-340 fu it
T E YT IO B E b I B4, TRk, Slugies ik
BRI VR IT A SO IE IR v A AV T iR 1) 3 (A
TBYT PR B R, N AT R FER, R
e NN, REA R e ARy 2 i, I Honl e
MG R N9S etttk b, P AR KSR 3R
B PR, rAAVIE R TR AT 12 A
AR B ARSI b FRAT T A R
il #4577 s IRN A-S Tu g A R IRAH DG s B 8 14
(rAAV-siRNA-Slug), F T B 10 2L KR I

1 RRT5E

1.1 ## pDC316-EGFPH ATk . pSNAV2.0-
LacZ-oZ5 /4 ik . pSNAV2.0-EGFP-si-cdc2-U6
JiRL. HSVI-re/AUL2(AL 5 e FHEE R A W), 4
T UG B 41 R BHK-21(ATCC); BamH | .
Hind 1II. EcoR 1. Sal 1. Pyrobestlif(TaKaRa
A w]). FLAb B A [ =4l

1.2 73

1.2.1 AA&#M#ZE: (1)pDC316-EGFP-Slug-siRNA
JEURE Gl B S 5 RS Wi SR A (R AT R R, %
T LA R 741 sense: 5'-gatccgcaaatgtacccaat-

gggtacatttgegg-3', Hrh BUfIABamH 1 A7 53,
NI NHn A A, SRR K. BE1)pDC316-
EGFP-U6 kL, [l Y) B, . bk
Z A KT EDHSa; PCR%EpDC316-EGFP-
Slug-siRNAJiL; (2)pSNAV2.0-EGFP-Slug-
siRNAFJ#Z: PCRY HEGFP-Slug-siRNA J B¢, 3™
1 244%: 94 “C 5 min; 94 °C 30s, 55 C 305,72 C
40 s, E304MEER, 72 °C 5 min. P10 g/L
BUIEREEER 10 Viem Uk, [ H DNA Y B
EcoR 1 HiSal 1 B EVIRIBFPCR™ 4, 37 “CIK
WEEYI3 h. WEIpSNAV2.0-lacz-a A4 Fiki, I
R BT I, A T (3) A
FipSNAV2.0-EGFP-Slug-siRNA % 5&: PCR4E &,
WA Z: 1.0 pL pSNAV2.0-EGFP-Slug-siRNA,
2.0 uL 10X PCR Buffer, 0.4 L RNAi-ID-F(50
pmol/L), 0.4 uL RNAi-ID-R(50 pmol/L), 1.6 uL
dNTP(2.5 mmol/L), 0.3 pL Taql(5 U/uL), 14.3
pL ddH,0; ¥ #141F: 94 °C 5 min; 94 C 30 s,
55°C 30s, 72 C 40 s, H£30MEH; 72 °C 5 min.
PCRWE 1 % IR REIR 10 Viem LIk, %45k
AR, WD) E, PCREE IERA IR URL 2 TSal 1
+EcoR 1 X VIAISma 1 PB4 E. W% 5E,
XTPCRYE & FI 1) %5 58 IE# ) pSNAV2.0-EGFP-
Shug-siRNA JFREI% A6 5 i ZEFE R e, SR e
S IEGFP-U6-cexu-rfF H[m il 777, Frili43 (#7741
hTCRLI S

1.2.2 74 3K (1)E A ik BHK/Slug-siRNA
FIEENT: K52 X 10° 4 3 1 U 41 IR BHK 28 Fh &2
64LAH, 5100 mL/L FBSIJRPMI 1640557774,
37 °C, 50 mL/L CO,, MR 4/ TR 7724 h
S A5 M K6 22 90%. T TEIMLTERPMI 164035457
VRGN M2 Y. A i R L5 O pti-M EM 185 7%
W RS g pSNAV2.0-EGFP-Slug-siRNA
JFORL 210 pL Lipofectamine™200042250 pL, =
TS minf5 R i E TR, il N EE 20
min. K FIRDNA-JEBTAE S0 N 40 i L,
BARIRA). 37 °C, 50 mL/L CO,, WA R RS
h. FEEGYE, M2 mL %150 mL/L FBS/{JRPMI
164055 FE AR BERE 5524 h. dMI3%1 ¢ 44648, I
800 mg/L G418IEFEELF=. Frhuth 40 ve b T pi
I EK A AL R 1/2 2547 I, T IR i 3 1k,
k2L HIGA18IE PR I H R AN MKl AR5
AT GA18MEE TR, K IR A 4l bk A 44 0
BHK/slug-siRAN; (2)rAAV2-EGFP-Slug-siRNA
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FHEE., . OISR RIRERIRRS HIASINR SERE 1181
[EIRRERE 46 - K BHK/Slug-siRNAFS 2 i 15 B 1 pDC316 mé&i
ISUINIUN \ —EGFP-Slug- W AFF % XA,
I, BIRON A HM200 mL%150 mL/L FBS ONA POR R KA
FIRPMI 16401577 40 M K3l 5 (4 8 X 10° LEER. Eﬁ??ﬁlﬁiﬁ
. e . - P Slug
AN KB FRME, IITHSV 1-re/ AUL2(MOI = ﬁ : kD L21 0 %}g A, B
arker; 1: =
1.0), R HE SN2 h. SEANFHIN200 mL BB, 2—4: ggicﬂggjij}j;
JLILFRPMI 16405571037 CHREH IR 24 PpDC316= 4, 5t B BxPC-3
» Ak 2 g g g P EGFP—Slug— 4 g 3§ 24 4t 74 77
NN T £13 g A _
WA, R AR P IR 5T 22100 mL, 4RALHS GRNAHE oAt b7
Jr24 WA AIMLTE AL A Sy vk o B HIPCRF“. 4.

FUPRTE, FEMRE b (40 4 o I & Bs 32,
2000 r/minf/010 minZs 4 JAE S, FITF30 i
4, rAAV2-EGFP-Slug-siRNA. | 73%% 4500
mLIF =M, 8250 mL, HAT R~ 204l
1k; (3)rAAV2-EGFP-Slug-siRNA [ 4lifk,: Kl sE
(1) E3EIAN25 mLIW S0, B 137 CREIRH 2
PRFEL h. INNZERIE g1 mol/LIK [ AR &AL A, Pk
PEVAR, 4 °C, 12 000 r/minE0r15 min. FE5 7 A1
DUUE, B JZ KA, N2 24 1 mol/L NaCl, 100
g/L PEGR000, #RFEHf#, KA1 h, 11 000 r/min /&
0215 min. F L, H5 mL PBS2+5 B0 e
I RE b TR AT IR TR /%858 1.5 mL
BHET LV (BE70.6 mL). IIAZIKE A1 mg/L
JDNaseflIRNase, i H4630 min. JIEAAF)
i, 4 °C, 12000 t/mini 025 min. JCREEAE R
AN bR, BT AR 45 A AiAb fr AAV2-
EGFP-Slug-siRNAJK #:7; (4)%H SDS-PAGEH
VKK MrAAV2-EGFP-Slug-siRNA %l [ Bl 4lifk [
R 2 X R M EARRRIR G, VKIS
min, FMINEEFLINEELS WL, W4 s FLvk 0 T4
HLIE80 V, 43 B FEL I 120 V, HLPK2 h. Bk 5EHE
Jei K B T d A HL O P2 Uk, Fi T 4 4 Bl s i
o [ 2 A IR R 230 min, BT SAARL
1.25 ng/L2% B i R-250 540, i N e
PR IR R TS Y 04 h. )% T My o W e (0 i
RN £, IR A3-4 1%, H 2 YR 5. 3
BT IR 2% . TR, SRR 4 G o B &R et
FTEiE M E; (5)rAAV2-EGFP-Slug-siRNATK H
(3L R FJPCR%E 2 HX10 pL rAAV2-EGFP-Slug-
siRNAJREEFE M, ZS min, UK. § #9454
94 °C 5 min; 94 °C 30's, 55 °C 30s, 72 °C 40 s, J&
30/MEFR; 72 °C 7 min. PCRPZIZ:10 o/LEE iRk
HER10 ViemHik, SEAMAE; (6)rAAV2-EGFP-
Slug-siRN A B2l & 4% SCHR 3130647

2 FR
2.1 pDC316-EGFP-Slug-siRNA PCR%Z LA
sSIRNAYEE 5 W 1 W fE 3R 14503 bplfidkir, 2
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B 2 pSNAV2.0-
EGFP-Slug-siRNA
PCREELER. M:
DL2000 Marker; 2:
BRI 1. 3.
4: DIpSNAV2.0-
EGFP—Slug—siRNA
JIREHIPCR ).

500 bp

M4k 45 55 FOsAH T (K ).

2.2 pSNAV2.0-EGFP-Slug-siRNA PCR% & LA
RNASE S Y)9 19 WY GESRAF503 bpli4caly, 1.
3FH4 K 25 35 TUHAR T (E2).

2.3 pSNAV2.0-EGFP-Slug-siRN A b1 % &
pSNAV2.0-EGFP-Slug-siRNA T ¥ £:.Sma 1 fifFY)
fit3k154 810 bp+1 113 bp+1 009 bp+768 bp+692
bplI4cily, 48al 1 +EcoR 1 1I3k147.1 kbl
1.38 kb, Ml 1) % 5€ 55 FIUYIAH AT (1&13).

2.4 pSNAV2.0-EGFP-Slug-siRNA M| 5% 52 F4 i
M2 5 BT IIshRN AR AR 741 58 A A ),
5P A HRE g M, UESE A iSshRN A P51
CL 58 4 IEAff R 4 N A

2.5 rAAV2-EGFP-Slug-siRAN PCR%- & JJRNAI-
ID-FAIRNAi-ID-R5 |9 W fe4r 5 PE 39 H 503
bpZiAi JEGFP-Slug-siRAN-UG6 B, HL¥KilE
1% H 2 R O R A A H 2L KIEGFP-Slug-
siRAN([K4).

2.6 rAAV2-EGFP-Slug-siRNA & i &l & 223
5, TAAV2-EGFP-Slug-siRN A 3% & 49.23 X
10" puf, RENE AL 1A N A3l 4 51256 1 7 2.

3 17iE

T HE AW A I kA R T AR R, 4
P5 A B P T SR N A (DsRNA)E A 40 i, iR
A L ANF A FImRNA M 52 4580 )5, 16
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| JERGRER i M1I M2 1 2 B 3 pSNAV2.0- M 1 2 3
Akt AE, &t EGFP-Slug-siRNAEgL])
¥k T E R S WTELESR M1: DL15000
é@%[ﬂfﬁi@ﬁ Marker; M2: DL2000
AL L 7 588 Marker; 1: Sma | Hfif

PJpSNAV2.0-EGFP-
Slug—siRNATHL; 2:
Sal 1 +EcoR 1 Mgl
pSNAV2.0-EGFP—
Slug—siRNAfﬁ*ﬁ.

5000

2500

1000

PIAEH B BEFmRNA, AT AH B PR 05
— NI RNA(RNA interfere, RNAI)REN =44
R S e L TR SRR DRI P 0K, (R ER N AR,
FTLEN L N R BE R A, X IR PR R
RNA-T¥i(short interfering RNA, siRNA), fil & 7E
RNAZK P 3Lk i) —Fp oy A, B Ia 4
KRNATHRAIHLHAI DI HENT L, RN AL
JIRE R 7 T s R IR S

WAL siRN A-STug I B A 5 T4
Slughk R & 5, JHE M B x P C-3 40 ik 1) A=
A BP0, I HBxPC-340 )X U VA I IR
JENE I B AR, R, Stug TP e A L A
TBIT A RO

SR T 75 BRI B, HEDR A R 4
TESEPIVE T v B AN ol sk (7R, R 2844
(1) ZH ST 1) 26 T R P e R 28 Ak 4 Ay 9 B 2 A
FE S5 B3 2R PR R K. 9 75 B0 A R U I ]
A48 B R ARG BE (M Ab5e b, I F 9 250018 = 4l
0 ) S G PR A0 U DR S N T b AR A
PRLEAT e 3 B0 B AR IR 0% i (AR T A5 3]
2N H R FH IR R A 0 A SR B 2
s IR BRE R . IRAH DG R R A . AR B
B R T T RCRAR, HN 52 31 BRI

I I PR S 38 22 FH 11 i Jt s 2 FRREAH DG
. MR R A2 T R Gy AR
Py TRE IR AL ALK, DRI AT 4 AR B
A5 DR AT e 5 e T AN () 2 2R g N 4 2R 40 i,
AT S A 4 24 0 M AE A0 B B TR0 Th A e BT
A R NI N ARG B 1E A R
FEDRIA, AN M ) ek, DRI 22 A M vy v A7 ek
P21, WS, B RIS HMIEE R A) &,
G35 SRR 5, R 5 R BLAR P A R BT SERE e B
MG 5 e N, JUF- AT LUBRGE A7 4 i, i o = Ay

BN R 2 RAH O3 255, R AH G932 9
BEAEDRIZHAR /DS, PTG 280 S 1 3014 i, =4

500 bp

B 4 rAAV2-EGFP-Slug-siRNA PCRETELSE. M: DNA
Marker; 1: BEH:6 IR (pSNAV2.0—EGEP—si—cdc2[fikr); 2:

B BEANAEAE I, REAE S B A4 AL A
(R 2 X 3, TCEUw I, e Rk SS, BRIk, fhe
B AL, A2 H AT AR I KA T B A

AR SLIG P T 5 G A HE R S Tu g I /N &
J R T PERN AJF H1) (1 IR AH OG0 75 25 44 o kL
pSNAV2.0-EGFP-Slug-siRNA, Z£PCR. [)
RO 745, ki ke 2 IE#f. pSNAV2.0-EGFP-
Slug-siRNAJF kI 4= K:8 496 bp. K4 i ik Th it 2
PRTORL S A T AR AE 2 #EHS V1 -re/AUL2
L YA B A1 BHK -2, B ) & R A2 H F 4l
JI#H 59 BirAAV2-EGFP-Slug-siRAN, 2K H
() BEAd N Eh, S 49.23 X 10" puf. %00 B
ABATE 2B SR SR T AR

4  BEXH

1 T, B, K. siRNATHSlugh KRR
TR e BxPC-3AMNIA S BRI 52 15 A 7HAE
745 2009; 17: 1079-1084

2 Batchu RB, Shammas MA, Wang JY, Munshi NC.
Dual level inhibition of E2F-1 activity by adeno-
associated virus Rep78. ] Biol Chem 2001; 276:
24315-24322

3 skinh, A, pSAEETIATIAT(PUMA)EH
B R AR R KON (AN S MR BRI . Hh
SRR 5 S 2R 2009; 29: 12-15

4 Agami R. RNAi and related mechanisms and their
potential use for therapy. Curr Opin Chem Biol 2002;
6: 829-834

5 Wadhwa R, Kaul SC, Miyagishi M, Taira K. Vectors
for RNA interference. Curr Opin Mol Ther 2004; 6:
367-372

6 Tauser RG, Stoica O. [Basic principles of the anti-
sense strategy]. Rev Med Chir Soc Med Nat lasi 2003;
107: 483-486

7 Sledz CA, Williams BR. RNA interference and
double-stranded-RNA-activated pathways. Biochem
Soc Trans 2004; 32: 952-956

8 Amarzguioui M, Rossi JJ, Kim D. Approaches for
chemically synthesized siRNA and vector-mediated
RNAIi. FEBS Lett 2005; 579: 5974-5981

9 Vidal L, Blagden S, Attard G, de Bono ]J. Making
sense of antisense. Eur | Cancer 2005; 41: 2812-2818

10  Morris KV, Rossi J]. Antiviral applications of RNAi.
Handb Exp Pharmacol 2006: 105-116

11  Shen Y. Advances in the development of siRNA-

www.wjgnet.com



R, 5. BEOSlugERBVIFRBRIRRSE AR DERE

1183

based therapeutics for cancer. IDrugs 2008; 11:

572-578 13
12 Rana TM. Illuminating the silence: understanding

the structure and function of small RNAs. Nat Rev

Mol Cell Biol 2007; 8: 23-36

Fuchs U, Borkhardt A. The application of siRNA
technology to cancer biology discovery. Adv Cancer
Res 2007; 96: 75-102

wmE FEZ W AL

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20114 AAH Fi 4 N ig A% =&

o ?ﬁ»ﬁ L
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. | BB IR FIMRF
s FAHIEAR HE NS EYER NE SRS muER
1170 JOURNAL OF GERIATRIC CARDIOLOGY = = = = = =
G275 WORLD JOURNAL OF GASTROENTEROLOGY 6013 1 3.70 0.789 3 0.59
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G938 EPRITIRAES 796 22 -0.38 0.218 46 -0.56
G415 BRI SIS 786 23 -0.39 0.243 44 -0.51
G940 BiROIMEHERE 331 41 -0.74 0.231 45 -0.53
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G451 MBI RN NS 233 43 -0.82 0.567 14 0.14
G083 IV EHAE 392 38 -0.69 0.575 13 0.16
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