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Construction of recombinant lentiviral vector of shRNA targeting SIRT1 gene

and its effects on the proliferation of breast cancer cell
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(Key Laboratory of Molecular Biology on Infectious Diseases ,Ministry of Education,
Chongqing Medical University)
[ Abstract)Objective ; To construct the lentiviral vector expressing shRNA targeting silent information regulator 1(SIRT1) gene and to
investigate its effects on proliferation and apoptosis of breast cancer cell MCF-7. Methods .Two shRNA sequences targeting SIRT1
gene were designed and synthesized and were connected to pLentilox3.7-green fluorescent protein(GFP) vector to reconstruct lentivi—
ral plasmids pshSIRT1-1 and pshSIRT1-2.Meanwhile,shRNA negative control pshCont targeting no gene was constructed. Recombi—
nant lentiviral vector expressing shRNA together with pLP1,pLP2 and pLP/VSVG were co—tranfected into 293FT cells and lentivirus
was produced. The titer of virus was tested according to the expression level of GFP in 293FT cells. MCF-7 cells were infected with
recombinant lentivirus and the silence efficiency was measured by real-time PCR and Western blot. Proliferation and apoptosis of
MCF-7 cells were determined by trypan blue exclusive assay and flow cytometry respectively. Results ; Lentiviral vectors containing
shRNAs targeting SIRT1 gene were successfully established and corresponding lentiviruses were acquired. Real-time PCR and West—
ern blot analysis showed that these two shRNA targeting SIRT1 gene significantly decreased SIRT1 mRNA (P=0.000 2) and protein
levels. SIRT1 silencing resulted in marked decrease of proliferation and increase of apoptosis in MCF-7 cells (P=0.006 0). Conclu—
sions ; Lentivirus—mediated RNA interference of SIRT1 can significantly inhibit MCF-7 cell proliferation and induce its apoptosis.
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T4 DNA % $20 (NEB, 25 ) , Trizol 1] (Invitrogen, 26 ),
W0 SR £ (Promega, S5 ), SIRT1 Hif& (Abcam, i [H ) B~
Actin $L{A (Sigma—Aldrich, 32 , Bt F AL PIEE (horseradish
peroxidase, HRP)ARICHI DT 1gC HUIAR(GE healtheare 23],
FEE), T KM F £ (Annexin V-PE Apoptosis Detection
Kit, Abcam A #])
1.2 7k
12.1 SIRTI i) shRNA ikt # R4 GenBank H' SIRTL
TR A% R 751 (NM_001142498.1) Fl shRNA (3535 |
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e | AU 50 5 2RI T S, T IR 44 4 pshSIRT1-
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1.2.2 1B AR R SRR I E &4 GFP
19725 84 pLentilox3.7 5195 4% BORL pLP1 pLP2 il pLP/
VSVG L5508 203FT 4ififd , 5% 24 h 5 B Hh IR AL K 5%
48 h 5 WA A e R UL B9 AL TR, X Hoe 4 20 7%
JE A5 B I ISR R, IR AR TR Y 293FT 41
Ji, e AT R WEE GFP kI, PP R SRR
1.2.3  SIRTI shRNA 185584 MCF-7 4l  MCF-7 41/
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F 100 U/ml 5455 K (1) MEM 537 3855 3% | # AR AL,
FEANAEAERN T 6 FLAR R, AALAZERN 2 x 10° M4, 55 2 K40
oA KB EE IS 50% 2247 , & H 4 pe/ml REEEF 10%FBS
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1.2.4  SIRTI shRNA 185 5 X MCF-7 4fiffif SIRT1 mRNA
HE KU AR #3235 pshSIRT1 -1 pshSIRT1 -2,
pshControl FYME G RE/> VR MCF-7 4, JUL)E 3 d Wdk
M, Trizol P AliFR A4 RNA , Wik% 5% J5 #1798 2 & PCR, B
PR S UL, [FIREERY 3 d SRR AN, 42 s
M (1S BCA MEINER VR .30 pg &R AREA AR TG 246
8%SDS-PAGE FLIKJ& , 14 B 675 EIMIREF 4L 2 Mt SRR
Wik 1 h,—Ht 4 CIFEREIRTI (SIRTL Bl 1:3 000
FE),TBST PEME 3 ¥R, B 5 min, “HLEIRET 2 h( 24
HRP #RCHIF IR 1gG 1:3 000 Fik), JH TBST BEIE , Ak
2¢2 % ) (electrochemiluminescence , ECL) ¥ . 5 . DA B-actin
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M7 AT
1.2.6 LMY (flow cytometry, FCM ) K I MCF—7 20 i (1
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PR 7 2 IR Y MCF-7 418 4 d J&5 , PBS P4 U BE 41 i 1
Y, AGE e SRS AL A , 8 % S TR A0, b G A0
S EETH AR B 3 x 10° AN EE A AIAE, 1 000 g B0 5 min, 77 [
W, A 500 ! Annexin V-PE 254 %55 E B A0, A 5 wl
Annexin V-PE, 25218 4], 2 17.(20 C~25 C)#EHEIFH 5 min,
BERTBEAT FCM A,
1.3 ZitFE o
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Tab.1 Sequences of synthesized shRNAs
FEH 741
1F 4% :5° ~-TGCGGGAATCCAAAGGATAATTTT —
— CAAGAGAAATTATCCTTTGGATTCCCGCTTTTTC
JZEE 5" -TCGAGAAAAAGCGGGAATCCAAAGGA —
GAAGGTCTCTTGAAAATTATCCTTTGGATTCCCGA-3
1E XAE 5 ~TCCTCGAACAATTCTTAAAGATTTCAA-
GAGAATCTTTAAGAATTGTTCGAGGTTTTC-3
shSIRT1-2  JZ 4.5’ -TCGAGAAAAACCTCGAACAATTCTTAAA-
GGATTCTCTTGAAATCTTTAAGAATTGTTCGGAGGA—
3
1E X55:5’-TGCAACAAGATGAAGAGCACCAATTCAA-
GAGATGGTGCTCTTCATCTTGTTGTTTTTTC-3
shControl ~ JZ X 4%:5°-TCGAGAAAAAACAACAAGATGAAGAG-
CACCAACTCTTGAATTGGTGCTCTTCATCTTGTTGCA
— 3’

U6JH ¥
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Fig.1 Diagram of plasmid construction
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48 h &, FEREE R T MELE KT 80% ANl e kst
B8 2) AR A R EERE (1U/ml) =24 5 E40
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3.0) x 107 Tu/ml, BERHFREE A , Uil 30 1 LA A e
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Fig.2 Expressions of GFP in 293FT under fluorescence

AL BEEEORET I 293FT 4k

microscopy ( 200 x )

23 Bk ARP MCF-7 @af/5 SIRT1 49 mRNA & -F
D) 2-80 STt AR SIRTT mRNA ZKF-5E B 4 i 45

L) shControl ZHAMAEH SIRT1 1) mRNA /KF-A%t HR (RF100% )
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Fig.3 mRNA level of SIRT1 in MCF-7 determined
by real-time PCR
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Western blot it £ 1] 45 2R 2 7, 5 shControl #H Ft |, 24>
shSIRT I TEIRYLH MCF-7 40 SIRT1 4K A i35 ik
YA IR IR 60%~70% 247, WL 4, LA 25 SR UL 2 A
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2.5 SIRTI & BRI MCF-7 %8 M3 3544 % R

¢35 shSIRT1-1 shSIRT1-2 I scramble shRNA FY 1 J5
R4 BRI MCF-7 405 76 AS [R] (A i) s 0028 STRT Y356

ik shSIRT1-1 shSIRT1-2 %5 1 B 7L R e 40 f 2 30 1 W 2
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Fig.4 Protein level of SIRT1 in MCF-7 determined
by Western blot
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Fig.5 Effects of SIRT1 silence on MCF-7 cell proliferation
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#2635 shSIRT1-1 shSIRT1-2 F scramble shRNA ()15
W aE o BIEGE MCF-7 408 4 d J5 AR ANIIER T FCM Z0HT .
2t I 5 7RI shControl BANIE AR 24 (6.2 + 2. 1)% b F I
T7; MY shSIRTI-1 BAHMIZ9 4 (23.0 + 2.1) %4b T TR
A, YL shSIRT1-2 MNP 2947 (21.0 £ 3.2) %4 FH TR
25, BVERYL 3k shSIRT1-1 shSTRT1-2 1855575 1 FLAR 7 41 i
PRI B 22 553 BT geit2# 2 L (shControl vs. shSIRT1-
1:P=0.004 0;shControl vs. shSIRT1-2:P=0.005 0), W[ 6,
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Fig.6 Effects of SIRT1 silence on MCF-7 cell apoptosis
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REMEUTER , BA 41 A 3 PR TR 1A PN % 6 DR L 8 0
IR RO AIE AR T H . HarE N AE T 1295
BN T RNA TR SR BoR T8
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