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Abstract

BACKGROUND: survivin mRNA is specifically expressed in tumor and embryonic tissue and is closely related to differentiation,
proliferation, infiltration and metastasis of tumor cells as well as multidrug resistance.

OBJECTIVE: To construct the expression vector of small hairpin RNA (shRNA) targeting human survivin gene and detect the
effectiveness of gene silencing in PC3 cells (human prostate cancer cell line).

METHODS: Two single-stranded DNA oligonucleotides for shRNA expression targeted survivin gene were chemically synthesized.
The top and bottom strand oligos were annealed to generate a double-stranded oligonucleotide (ds oligo). The the oligo was
cloned into pENTR/U6 expression vector () ENTR/U6-SUR), and then PCR and sequencing analyses were conducted to verify the
constructs. After transfecting the verified plasmids into PC3 cells, RT-PCR was performed to determine the mRNA level of survivin
gene.

RESULTS AND CONCLUSION: PCR and sequencing analyses demonstrated that shRNA template targeting survivin gene had
been inserted at the expected site and the insertion sequence was perfectly corrected. The RT-PCR results showed that survivin
expression in PC3 was downregulated at mRNA level. The recombinant plasmid had a better affect at 24 hours than 48 hours. The
shRNA expression vector targeting survivin gene has been constructed successfully, and it would be a useful method to develop
specific survivin-silencing therapeutics in further gene therapy study.

Xu JH, Chen DN, He M, Huang XZ, Zhuang JH, Li MX, Jin XB, Lu XM, Zhu JY. Construction of survivin shRNA recombinant
expression vector and downregulation of survivin mRNA expression in PC3 cells. Zhongguo Zuzhi Gongcheng Yanijiu yu
Linchuang Kangfu. 2011;15(41): 7738-7741. [http://www.crter.cn  http://en.zglckf.com]
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BAsk: A R A0 Mk (I 4N AP C3):;
Trizol. Lipofactamine 2000. E.coli Top10# ¥k
14 . DNAW P . pENTR/UG I 5 &
(Invitrogen’A ).

KW HE:

314% RIS A /ENCBIZE fsurvivinFk [4]
7545 B, R Invitrogen ) M _EAE 2 ¥ i ik
f-BLOCK-T™ RNAi Designer¥ it 7 — R4
Xfsurvivin i 5 41 it shRNA . i1 {1 shRNAJF
%) . si-sur-top5-CAC CGC AAA GGA
AACCAA CAA TAC GAATAT TGT TGG TTT
CCT TTG C-3,si-sur-bot5-AAA AGC
AAAGGA AAC CAA CAA TAT TCG TAT TGT
TGG TTT CCT TTG C-3'. B 1 % it Top
strand5'-CAC CGT CAC AAC CTC CTA
GAAA GAG TAG ACG AAT CTA CTC TTT
CTA GGA GGT TGTG A-3 , Bottom
strand5’-AAA ATC ACA ACC TCC TAG AAA
GAGTAG ATT CGT CTACTC TTT CTA GGA
GGT TGT GAC-3’. & it Survivin 5[4
5-GAC CAC CGC ATC TCT ACATTC-3', I
Wi51#¥): 5-TGC TTT TTATGT TCC TCTATG
GG -3, ¥ #4194 bp; N ZGAPDH_ L
51%): 5-GGG GCC ATC CACAGTCTT C-3’,
N5 4: 5-CAC CAT CTT CCA GGA GCG
AG -3', #2352 bp. Wil 4 fiIshRNA.
B P % fURTRT-PCR 51 ) 4 H Invitrogen 23 ]
e

shRNAZR A # ik a9#3E: (Dds oligo) 4 ik
AATIR K NAK R, fFE “Top strand”  DNA
oLigo (200 umol/L) 5 uL, “Bottom strand”
DNA oLigo (200 pmol/L) 5 uL, 10* KOD PCR
buffer 2 yL, DNase/RNase-Free Water 8 L,
SAAFR20 L. APCRIY, 95 C 4 min, %
HAEIE min, FALELHLN LSS, ks
Hiffds oligodfkiilids oligoff)sed&tt: Bk~
W 4% SR ik, HE120V, 1h
J&i» Bio-Rad#tie g RE AL I o3 . @i+
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N #ids oligow BE AN 18 ApENTR/UG,
TR VAR R, F55% Ligation Buffer
4 uL, pENTR/U6 2 uL, ds oLigo(5 nmol/L,
1:10 000) 1 yL, DNase/RNase-Free Water
12 uL, T4 DNA Ligase (1 U/uL)1 pL, EAAF
20 pL. =M E30 min, B VARRE TIK
Lo F—b#ALE. coli. ERR N AR R T-20 C
o R AT . M AH AR IK B4R pENTR/
U6-SUR.

LRI M ST R E: OLB M A1 F7 5Ll
% FR10 gEEEIIR, 5 g BHEE), 10 g
NaCl, HIA950 mLZ: & 7K, NaOHi ipH
fHA7.0, EART L %15 g/LIIAZE: =
FEZEVR K #20 ming A E1E55 °C, AL )iE
WEEA100 mo/Li)a FE 3R, BIAKIRIL
Hs ARBER S, INAB0 mg/Li¥iBLasticidin, i
HEARAE - @%b, T2 If 1) TORL % A0 N E.colis
k57 & -F—3520ne Shot TOP10 Chemically
Competent E.colifr 55 N2 uLitdEsers
Y, BEIRS: K EWE30 ming 21435,
42 CIHAR N30 s; SR 5 SLHVEEHS 404 )
vk bs IIA250 pL= i 1S.0.C. o574 f %
¥, 37 °C, 200 r/min 1 h; TS
50 mg/L kanamycin [¥] LB E5 IE# 7B F Tl
150 uLi¥) A B, 37 CHFA LA PRI
FRIC B PE v b, 7 PCR, 153047 B E
A TRT 1) 5 5 R 126 o PR IBUbRAC 10 BT B
MEEHEPCR, AUCERIC2MAR, 11 HEE,
1/1Negative Control: Taq enzyme 0.1 L,
Forward primer0.5 pL , Reverse primer
0.4 uL, dNTP1.6 yL, Buffer 2 uL, 7k15.4 uL,
SAAR20 uL. 94 C 10 min, 94 C 30 s,
55°C 30s, 72°C 30s, 72 °C 5min, 30
I, BUIRREFIK(HHE120 V, 30 min; P24k
389 bp)fi il B % PCRZ R

RIFIRREEPCILMARA A 135 . B IR kT 471
PEPC34NL, BRI, K4l il NCO 8557
L, AR TR BiE, H1xPBSTE——
W IMNEARRN$010% FBSHIKTF73E5 mL,
IR COIEFRMI 7 AR,

B R E A FTIX IR pENTR/UG-SURE {4
HARTIRREMER: O IR 7246
AL, 3l R e B TP R0 B
BHAME JTORE o SEARIE 1B TR CO B 7746 -
@ BiRG M 2K, WAl M % R
80%~90%Irf, FILAFeGY: AW LALA L
i, 1xPBSYE =k, #fLINDMEMK; IR
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1 mL; Fi%ELipo2000%; 441k 7, 4 pL Lipo2000+ 196 pL
Opti-MEME5 IR, IR, S EIRES ming 435l
YU P 5o R B 1k SR (R AE,  BE R JBTORE 1R Aggo A
0.045, Y144 TR [ Azgo 410.044, 4 28 sUDNAK &
=Ae0x SOXFHREAH A (ML), V5T I T BN FoRL ) 1
B[14.4 uL BHYE R IN95.56 uL Opti-MEM, 4.45 uLBA T
JFRiN95.45 pL Opti-MEM, H887R45); 4l PHAE 5
FLAT A JFORE LI N 100 uL AR J5 R Gl ), R ARTR
A, HRJBCE 20 mine K ECLT ) B JSORLATEA 1 SR
Sl MASE TR, KPR RIETN, BURICOHE 77
#i; 24, 48 hJEUsEan .

# M survivin mMRNAZK EggFzix: OFRBRNA: H
invitrogen /s ] [ TrizolFE BXRNA, %3 W 15347 . $EHL
FIRNAJG, LKA DS B 7, B e R e M 5
Bk &5 R . @RT-PCR: $id U2 1 sl RNA % 5 0
cDNA : Total RNA 1.5 pL , 10xDNase I Buffer
1.25 pL, DNase I 1.25 yL, Rnasin 0.3 pL, RNase-free
H,O 8.3 yL; 37 C 30 min in PCR instrument, EDTA
14 puL, 65 C 10 min, OligodT 65 C, 5 min
immediately placed on ice 1.25 yL, 5xRT Buffer 5 uL,
Rever Tra Ace 1.25 pyL, 10 mmol/L ANTP 2.5 pL,
RNase inhibitor 1.25 pL. &N4&fF: 30 'C 10 min;
42 °C 50 min; 85 °C 5min ; 4 C 5 min. cDNAW &
FAE B A, 8i-70 CIRfF. RT-PCRE;MIsurvivin
IMRNAZKIE K, VAR ZR: H,O 12.7 pL, Takara
buffer 2 uL, dNTP 1.6 pLSur-F 0.8 yL, Sur-R 0.8 pL,
Taq 0.1 L, cDNA2 uL, SAFR20 L. V41194 C
5min, 94 °C 30s, 53°C30s, 72°C 30s, 72°C
7 min, 30/MEFS, BUIRBEEENR HIUKKAEPCRET R .

2.1 dsoligosdmzR WK1,

bp M 1 2 3

250
100

«— ds oligo
<+<— ss oligo

M: marker; 1: top strand; 2: bottom strand; 3: double strand

Figure 1 ds oligo synthesis diagram
¥ 1 ds oligo K&k

B4 1k fsurvivin top Fllbottom i EF 1B K A HH,
32 [¥1ds oligoZt4 % B e &t e riik, RAMRIG RGN
%Xds oligo, M M., 4>+ 5% 446 bp. ss oligoH T
1B KB EE N TS UK <S5, HUKETAL T-ds oligoZ i
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22 HHEAALER KB KIds oligo#l ik
E.colitl)5, 37 CHi#HF50 mg/L kanamycinifJLB
B TAR LT 4150 pLi A, 37 CF AR,
WH, TSR R H T 25 T Rk

23 HAHAPCRZXR ik, BKEPCRYE T
F W2, BHMEREE S A EALR TR (RN A
389 bp), ##E250~500 bp [Hn] WL—HzE 4 BT
X RPN AL TR, MOE R WA .

bp M 1 2

2000
1000
750
500
250

M: marker; 1: negative control; 2: positive result

Figure 2 Electrophoresis strip of colony PCR
2 B PCR HkKE

24 ME BREBHMEE, 1EInvitrogen( i) 5 A
BRAFMF, 4R ER, EARshRNASpENTR/UG
BOARIERIERE, 1 HILP 5 530 54, LIEI3(Top
BEXT N 55 30~7547)

&0 70
TATTGITGGITTCCTTIGCTT

a0 20 50
CACCGCARAGGARRCCAACARTACE

Figure 3 shRNA sequence diagram of recombinant plasmid
B3 TE4ITTRIH shRNA Y7

2.5 RNARERRZZR UKL, HLiopfactamine 2000
HYLPC34if1, 124, 48 hiitddifil, $#2MXRNAJS FLIkK
2R IIE4.

M: marker; 1: 24 h blank control; 2: 24 h negative control; 3: 24 h
positive control; 4: 48 h blank control; 5: 48 h negative control; 6: 48 h
positive control

Figure 4 RNA electrophoresis diagram of PC3 cells

transfected by recombinant plasmid
K4 S TORCEL B TS i PC3 415 RNA

LIk

2.6 RT-PCR#X MU E=IWRNAZEITRT-PCR,

KrIshRNARHIHIZACR, WIS, [&l5ah L e s & R

fJcDNA N Bt 3: 47 PCRY 4 . 48 [ e 5k PCRER A3 1

DNA 7 B Ay survivinJE X I mRNAH AN B, 45 3

100~250 bp ] D I i] W — 454 Sk ot e 'ty L5 B
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194 bp survivinJ& P BOR/MEFE, ] WL 824 FoRE
PENTR/U6-SUR fE & %% ~ i survivin & [l mRNA [1] 7K
-, H24 hEH K48 hii Wi, [E5b k1 W e b A4 2 Hp
N ZGAPDH DNAK B IEATY 14 (1) 7~ 4)(352 bp).

1 2 3 4 5 6
=& S

b

a: (194 bp of survivin gene): 1: 24 h blank control; 2: 24 h negative
control; 3: 24 h positive control; 4: 48 h blank control; 5: 48 h negative
control; 6: 48 h positive control b: 352 bp of GAPDH internal control

Figure 5 shRNA inhibitory effect on survivin mRNA by
RT-PCR
BE5 RT-PCR £l ShRNA %I survivin mRNA ik 4l
LEN

3 Wit

HAT, A0 2RI TR VIR U697,
HL DL 3K B6 45 Sy 7 O v m] HV B 22 B g M A R )
RS, RIS REA R, B4, SRR R G 5
VAT JT 58, WM R & 2B R AL 5 THI DR v 97 S 1k b
Jo N 2 AT STI S . BFEAE R B R, Survivind [
KIEFHHHIER EE . KIEG R, Survivinfz
SRR IA T e AL AT A I 1 R Z — . SurvivintE
WRRG LA = 3R0E, 76 R a0 M S D B P e, 7
T N B ik A a0, 78 AN an v
V2 AIE, PRI AR TR Y 40 2 2 W T g
H . survivindb P =2 a] LUERE LR JLR A R 7 A
BRI AR 2R R A 0, 2 a4 2
o, sk a2, R 2 i 25U,
Uk, Lhsurvind KR R PN f76 1T GE A IR 5 A
BORITAE FH IS

HIERAC. R SRR S5 A% 40 (0 35 R 7 T 1R
te, RNAIBIAREHHEMHE . RNAETRAED RN T
PE/NRNAS | 5 3 [R5 mRNAR R S PE B, R 40161
LA i DR 255 PR o RN AR T T 7 Ty R i R 4 2%
SRR TSR IERT, I HLBEAE X S804 40 B
— RAEE R Ak 7K 1 S D 1 DA 4 i N T B
Sodk, RNAIZ N H T IREST, s 1 K il
RESHE. F5HS. ARBEYIAE. B-AGT
& . Bl H T RNAI A~ 1 ZLE siRNAFIShRNA,
ShRNAT] 5 45 2 i ik ARNAGZ 1%,  JLRCH FIs: Sk e
T-siRNA. A i3 % B8 H 2D T-30 M6 [ shRNAT]
SR RUEERNASOR TP 3 VIS, a0 [R50 2
SN, X AT S LAY TP 3 I N I T U s 2k T e S
PEMIZERDUER .
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