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Effects of Livin gene silencing on biological characteristics of colon cancer LoVo
cells

ZOU Ai-min', GAO Wen-xiang', ZHU Wen-fang', SHEN Jian-jun’( 1. Department of Clinical Laboratory, Chang’ an
Hospital, Xi’ an 710016, Shaanxi, China; 2. Department of Clinical Laboratory, Tangdu Hospital, Fourth Military Medi-
cal University, Xi’an 710038, Shaanxi, China )

[ Abstract ] Objective: To observe the effects of Livin on biology characteristics, such as proliferation and apoptosis, of
colon cancer LoVo cells by RNA interference ( RNAi ) targeting Livin gene. Methods: Interference vectors pSilencer4. 1-
L1 and pSilencer4. 1-1.2 targeting Livin gene were constructed and transfected into LoVo cells. Then the expression of Livin
was detected by RT-PCR and Western blotting. And the apoptosis, cell cycle, colony formation, proliferation of LoVo
cells, as well as sensitivity of LoVo cells to cisplatin, were detected by flow cytometry, colony formation assay, and MTT.
Results: Interference vectors pSilencerd. 1-L1 and pSilencerd. 1-1.2 were successfully constructed. pSilencer4. 1-L1, but
not pSilencerd. 1-1.2, effectively silenced the Livin mRNA and protein expression in LoVo cells ( P <0.01 ). Compared
with the control group, LoVo cells in pSilencer4. 1-L1 transfection group showed an increased apoptosis rate ([ 24.2 +
3.2 1% vs [ 8.1+1.4 1%, P<0.01 ), a decreased cell proliferation ( inhibitory rate: about 70% after 72 h ), a de-
creased colony formation rate ( [15+4.6 1% vs[ 85+5.8 %, P<0.01 ), increased S phase cells ( [45.7 +4.9 |% uvs
[28.0+3.0]%, P<0.01), decreased G, phase cells ([43.0+5.2 1% vs[62.8+5.1]%, P<0.01), and an in-
creased sensitivity to cisplatin ( apoptosis rate increased from [43.4+6.9 1% t0[ 65.3+6.2 %, P<0.01 ). Conclu-

sion: pSilencer4. 1-L1 can effectively silence Livin gene expression in colon cancer LoVo cells, inhibit proliferation and
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colony formation, induce apoptosis, and enhance sensitivity of LoVo cells to cisplatin.

[ Key words ]

SRR DL T A TE A R AR R
BB RS 3 Ar. IR, 45 i R R 5
AR LIS BT R A e ] LRI,
X RS RS e R R AR AT SRR R
FHAIAYT T-B (HLZ5 988 40 B0 AT BT 52 i 2%
IRAETRIT RO .

Livin /2P -9 2 11 1% inhibitor of apopto-
sis protein family ,[AP TR R 2 BT R,
Livin 7625008 b s 3k, M7E IR 3 22 b ik
o Livin HEPH B 5 MR LA A BV C R, AR
RGP T-AE T, HARIR K- 55 g 4 o il Ak 7
R A2 AR BE 25 UDRH 5C , RT RE Ry 5 g 400 L o)
FIARITRL A o Livin 1625 I 95 40 0 P A 1 2
ThRE ey, [ P A0 AR 5 SCHR il b, AR WESEH]
RNA F4( RNA interference , RNAi )4 A FH 7 45
FE A LoVo HY Livin JEFIAYFRIK , WEE Livin JEHVT
BRIF LoVo 20 76 200 10 06 T . 40 6 J) 3 400 i 34
X M P BRSBTS 15 TR P A8 A, Ry 45 a1
BITIRE BRI

1 #MBERZE

1.1 =Zi&A

pSilencer4. 1-CMV neo &K E Ambion 2\ H)
7= i, TaqDNA 2 4 . DNA B 1. DGI2000 DNA
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RT-PCR 127 & S RNA 42 HUY TRIzol 7] &1 H 3
[ Invitrogen 2% A]. LoVo 4 i ¥ . pEGFPN2 JiT ki
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Livin 23114 H 3 E Santacruz A &, 2P0 F U Al
DAB a3 At mt il A w4 7. Annexin V-FITC
PAT-RMHRF) £ . Cycle TESTTM PLUS DNA £ Jifd & 1%
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FE Ambion 28 A FEL BT, BT IF LB Livin
FEFE S PE shRNA B BT 51 J$ 51 1 28 5'-GATC-
CTCTTCCACACAGGCCATCATTCAAGAGATGATGG
CCTGTGTGGAAGATTA-3', H. #h &% Jy 5'-AGCTTA-
ATCTTCCACACAGGGCCATCATCTCTTGAATGATGG
CCTGTGTGGAAGAG-3'; J¥ % 2 A 5'-GATC-
CGAGACTTTGTCCACAGTGTTTCAAGAGAACACTG
TGGACAAAGTCTCTTA-3", H. %) £ & 5'-AGCTTA-
AGAGACTTTTGTCCACAGTGTTCTCTTGAAACACTG
TGGACAAAGTCTCG-3"; T XIZ&R 53R Livin B KRR
SPERE ., A R BAEE DNA & PCR 1Y 95 C 728 5
min Ji7 , RHIE 37 CHFE 1 h, B WAE DNA J5, 5
pSilencer™4. 1-CMVneo 5T ¥ 3% 4%, 3% 3% 7 ) % 1k
DHSa /&2 . LB “FAR( AMP* )i i PH A4 s
FEEUTOR UE4T BamHI . Hind XS] Kz 3508 K0 e vk
YE IR SR IE AW S Fl AT DNA 31 E
T RIS 45 A pSilencer 4. 1-L1 pSilencer 4. 1-
L2, B B BTk A 44 24 pSilencer 4. 1-NC,
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12 K FPERT B8 44 pSilencer 4. 1-NC #£ 4% LoVo 4
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A S wl/fle Lh pEGFPN2 JFRE [] A 55 Yt | K6l
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1.4 RT-PCR # 4t 4 )& LoVo &8 & Livin mRNA
GO &

L) 48 h, $REUE RNA I &, F DNA i 1
AL RNA PLZ2BR DNA 75 4%, 4% 5256 20 B ) 45
) RNA J2 %% 5% J5 4T PCR, B 4148 5 N EAT4
Livin 1) %% 5% 51 ¥ J: 1E X 5'-TGAGGAGTT-
GCGTCTGGC-3', = X 5'-GCACGGCACAAAGACG
AT-3', =YK B 492 bp; B-actin 514~ : 1E X 5'-
GCTCGTCGTCGACAACGGCTC-3", J& ¥ 5'-CAAA-
CATGATCT GGGTCATCTTCTC-3", =¥ i 353 bp.
PCR J i 444:95°C 28 5 min;95°C 30 s,57 °C 30
s,72 °C 1 min, JEH 35 ¥ ;72 CHEH 7 min, 5350 F
15.20.25.30.35 min 452 1E 1 PS4, PCR 729
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SRR T R R . I R % ) = wkE
B R IEL x 100% . SCETEE 3 IR,

1.9 %itsam

BAEH « £s 2, R SPSS10. 0 it s, 4%
SRR LAY LR xR, BRI A T O 2547
B, S 50 21 8] 1) 22 0 LU B4 ] SNK-q R 3, P <
0.05 3 P <0.01 RRZEFAGITE L,
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2.1 FEAFAE By R B 4R

MU I BENRBE L UK AT UL —R/NRy 55 bp A Y
it D) v B, S1ETTHA Y Livin 3 PR S 77 51 /)N
AHAFC B 1), DNA Jp 3 25 SRR B, 25 1791 2
AT pSilencerTM4. 1-CMV neo A,

bp M 1 2

2 000— —pSilencer4.1

1 500—
3

—Insected
fragment

1 EARNKEIIEE
Fig.1 Identification of recombinant vector
by endonuclease digestion
M: DNA marker; 1: pSilencer 4. 1-L1; 2: pSilencer 4. 1-1.2

2.2 Sk LoVo M iefg R R

ULl 24 h, BOGMEE BAMEE T WSS pEGFPN2
R [R) A Y 1 LoVo 4N, 2551 ( & 2) Wow, e e
BN 60% ~T70% o HILLAT UL, pEGFPN2 AL [R] 25
BEYL LoVo 20 T LIS 55 i 1 6 G 0%, AR A 5K
EK

B2 pEGFPN2 FfifE4: LoVo ZAMAIZIR( x200 )
Fig.2 Transfection efficiency of pEGFPN2
plasmid in LoVo cells( x200 )

A: Under light microscope;B: Under fluorescence microscope
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PCREH )5, 5 pSilencer 4. 1-NC Xof BB 57 5 YL 1)
LoVo ZM i AH LL , pSilencer4. 1-L1 % 4% LoVo 41 it
11 Livin mRNA fZRIK % T 60% ~70%( P <0.01 ),
pSilencerd. 1-1.2 ¥ 441 LoVo 4 Livin mRNA /K-
LA B . I, pSilencerd. 1-L1 BUkL A LA 3L
4L LoVo 2B Livin mRNA AYZIA .

A
bp M 15 20 25 30 35

750 ..
500 —Livin
—p-actin
15 20 25 30 35
—Livin
—B-actin

C 15 20 25 30 35
—Livin
—p-actin

3 RT-PCR #MNFELFHEHIE LoVo
#BBrh Livin mRNA HJRiE
Fig.3 Expression of Livin mRNA in LoVo cells after
interference plasmid transfection as
detected by RT-PCR
M: Marker; 15-35: Number of amplification cycles
are indicated above each lane; A: LoVo cells transfected
with pSilencer4. 1-L1; B: LoVo cells transfected with
pSilencer4. 2-12; C: LoVo cells transfected with pSilencer4. 1-NC

2.4 JFEtF)E LoVo e Livin & & 69 & ik

pSilencer4. 1-L1 UL [ oVo A Livin 22 &
N U, M pSilencer 4. 1-12 F 41 it 4% A1 pSi-
lencer4. 1-NC JFiRLA% YL LoVo 41 Livin £5 H B
TR 5 ARG Gt BRZH AR L T R 2250 (&1 4 ). itk
A UL, pSilencerd. 1-L1 H 41 5 R0 0] DL AT 450 b 4100 16
LoVoZi i Livin & ik

o= @ Livin

-

B 4 Western blotting #& % T Rt f5
LoVo 49 Livin AKX
Fig.4 Livin protein expression in LoVo cells after interfence
plasmid transfection as detected by Western blotting
1 : Negative control;2 :pSilencerd. 1-NC;
3:pSilencer4. 1-L1 ;4 : pSilencer4. 1-12

2.5  Livin A& B &K BT LoVo Wl =
T ARG 25 SR 1 S ) s, 5545 48 h,

pSilencer4. 1-L1 H4H JFURL 7% Y4 1Y LoVo 41 A i A 7=
RN 24.2 £3.2 )% ,pSilencerd. 1-12 41°H( 8.8 +
1.6 )% ,pSilencer4. 1-NC 2 H( 8.1 +1.4)% , K%
YerHM(3.6 0.9 )% . HILA] UL, pSilencer4. 1-L1
AEIA AL HE LoVo MAEAYTHT=( P <0.01 ),

PI
PI
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Annexin.V
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0010 10

Annexin.V

Annexin.V

5 RAMEEARNTFRFEHERE LoVo HERET
Fig.5 Apoptosis of LoVo cells after interfence
plsmid transfection as detected by flow cytometry
A :Negative control; B:pSilencer4. 1-NC;
C:pSilencer4. 1-L1;D:pSilencer4. 1-1.2

2.6 Livin 35 B &AL ER P4 LoVo 0 iy 38 54

R FEGL Xk BEZH A L, pSilencerd. 1-L1 41 Jit
R YL 20 1Y) LoVo AIIAE 72 h I 3§ 58 400 ) 3 244
69%( P <0.05 ), pSilencerd4. 1-12 , pSilencer4. 1-NC
ZH LoVo 4 il 3% 78 Jo W] 0 22 fk( #l 6 ). #] UL, pSi-
lencerd. 1-L1 F 20 Bk 2R Livin FE R F IR UTERTT
LA B LoVo 2 AYIEHE .

25T

—+-Notransfected & pSilencer 4.1-NC

2.0F  _apSilencer4.1-L1 —o- pSilencer 4.1-L.2

Cell proliferation (D,,,)

12 24 36 48 60 72
Time (t/h)

6 LB Livin EEREHNE LoVo HHAEHIIEE
Fig.6 Silencing Livin gene expression inhibited

proliferation of LoVo cells
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2.7 Livin 2B &K HIE LoVo 2 il #7649 AL

S et (3 1) BIR, pSilencerd. 1-L1 4 i
R YL LoVo HIALAY S W LLAFIA( 45.7 £4.9)% ,
G, WIHLHIA(43.0 5.2 )% ; pSilencerd. 1-NC %% 4t
ZH S WAANM H 91k ( 28.0 £3.0 )% , G, 3140 Jifd L 431)
H9(62.8 £5.1)% o HIIAT UL, pSilencerd. 1-L1 H 4
JERE T L RHL VT 4 M 453 T S BAC P <0..05 ).

£ 1 Livin EERIEITE/G LoVo ABEAMAMN T % )
Tab.1 Cell cycle change of LoVo cells

after Livin gene silencing ( % )

Group G, G, S

pSilencer4. 1-L1 ~ 43.0+5.2 11.3+2.2 45.7+4.9"

pSilencerd. 1-12  54.3 4.5 8.9x2.4 36.8+3.7
pSilencer4. I-NC ~ 62.8 £5.1 9.2+2.1 28.0+3.0
Negative control ~ 70.2 +4.4  7.9+3.6 21.9+2.3

“ P <0.05 vs pSilencer4. 1-NC

2.8 Livin A B kXL E LoVo 208 % 5T i, 5
# T 4L

TaRETE S BG 45 SR 1] 7 ) BR , pSilencerd. 1-L1
HZH ORI YL 11 LoVo 4H M1 5 B B B (15 +
4.6 )% , 1 pSilencer4. 1-NC Fl pSilencer4. 1-1.2 2]
JEORE % L () LoVo 4 M i) 5e B JE B %y (185 =
5.8 )% FI( 54 +7.5 )% ;pSilencerd. 1-L1 20 ki %
PR P <0.01 ). Pk, pSilencerd. 1-L1 H 20
TR Y5 B RS A Livin 36 PR 3k DT ER T DLW 5 %
fik LoVo 4t R seREIE HLRE )

7 Livin BEEFRIZTERE LoVo HBAITEIERAEES( %200 )
Fig.7 Colony formation ability of LoVo
cells after Livin gene silencing ( x200 )
A Negtive control; B:pSilencer4. 1-NC;
C:pSilencer4. 1-L1;D:pSilencer4. 1-1.2

2.9 Livin & B &K TWKIE LoVo & L3I 44 &4 A%
Btk AL

IS 24 b, 550 B BEZE AR 1L , pSi-
lencerd. 1-L1 5 2H Ji R 55 YL J5 I #A A0 B LoVo 4 JifY
(145 B B R I 181 8 ),48 F172 h i, LoVo 4144
FEAN G, 29°8 56% (P <0.05 ). M ULAT UL,
pSilencer4. 1-L1 5 2H i R 7% Y& LoVo 40 i S 3
Livin FERFIRTUER AT AR5 ToVo 20 X M4 4
M
2.10 Livin 3 B &5 BAT T 445 F 49 LoVo 28
el e B =

JMANGEAJG 48 h, pSilencer4. 1-L1 41 ki %
L) LoVo ZHMIAY I T3 M( 65.3 £6.2 )% , pSilenc-
erd. 1-12 A TR Y AWM MR (48,8 =
5.7 )% ,pSilencerd. 1-NC ¥ L 4 {4 40 Jo 8 1 K N
(42.2 5. 1)% , RFEG AP TR H(43. 4 =
6.9 )% ; 5 HA =4 L #, pSilencerd. 1-11 41 ki
BEYLH) LoVo 20 A9 8 T- 00 B34 =5 ( P <0.05 ).
SEFEW , pSilencerd. 1-L1 JFUKE AT LA 20 LA I
A1/ LoVo 4EIEAYEI TS,

30T —-pSilencer 4.1-L1 -m pSilencer 4.1-L2
> -o-pSilencer4.1-NC -o- Notransfected
“ 25T
8
g 20f
= 1s5p
=
o
= 10t
]
0.5
0 \ . \ \
12 24 48 72 96
Culture time (t/h)

8 LK Livin EEHIFRIZEEE LoVo MY IR $A R B RE 1%
Fig. 8 Silencing Livin gene expression enhanced

sensitivity of LoVo cells to cisplatin
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41K 897 bp, J5# ¢cDNA 2K 843 bp. BFP A&
ZESWUN AUGE SN ETF 6 BT 54 bp 9 R Bt
SR E AT T DA 22 57, 1 B BA AN [F Y
HYIRILIE 0,

Livin F£ P UL O 45 T i i 2 R A BS
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