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[ Abstract] Background and purpose: The human oncogene B-cell-specific moloney murine leukemia virus
integration site 1 (Bmi-1) is an important member of the polycomb group family, and it regulates cell proliferation
and senescence via INK4a/ARF locus. This study investigated the effects of Bmi-1-siRNA on the proliferation of lung
adenocarcinoma cell line SPC-A1 cells with INK4a/ARF locus and clarify the mechanism of Bmi-1-mediated effect
on proliferation of lung adenocarcinoma cells. Methods: In this study, we chose the most efficient siRNA chain the
pGeneshl-2-Bmi-1 sense-1 and inserted into a pSUPER-retro-neo retroviral vector. The packaged si-Bmi-1 pSUPERret-
ro-neo retroviral vector was stably transfected into lung adenocarcinoma SPC-A1 cell line. The stably transfected cells

were cultured and passed. After transfection, the levels of Bmi-1 mRNA and protein expression of SPC-A1 cells were
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analyzed by RT-PCR and Western blot respectively. Trypan blue, MTT and plate colony forming assay were performed
to observe the proliferation capibility of SPC-A1 cells and evaluate the cloning forming ability in vitro. The potency
of tumorigenesis was observed in nude mouse through hypodermic inoculation of SPC-A1 cells. Cell cycle distribu-
tion was analyzed by flow cytometry (FCM) in SPC-A1 cells. The expression levels of proliferation proteins including
p16™* p53, Cyclin D1, PTEN, Akt and Ser473p-Akt were analyzed by Western blot. Results: The mRNA and protein
expression levels of Bmi-1 were significantly reduced in SPC-A1-Bmi-1-siRNA cells transfected with pSUPER-retro-
neo retroviral vector. Knockdown of Bmi-1 could inhibit the growth, colony formation in vitro and tumorigenesis in
vivo of SPC-A1 cells (P<0.01). The transfected SPC-A1 cells were arrested in G, phase [ (64.6+1.2)%, P<0.05 ] .
Compared with two control groups, pl6™*, p53 and Akt were not affected (P>0.05), while Cyclin D1 and Ser473p-
Akt were downregulated (P<0.01) and PTEN was up-regulated (P<0.01) in the SPC-A1-Bmi-1-siRNA cells. SPC-A1-
Bmi-1-siRNA cells were treated with various concentrations of PTEN inhibitor to determine expression levels of PTEN,
Bmi-1 and Ser473p-Akt protein. Ablation of PTEN rescued Bmi-1 and Ser473p-Akt expression in SPC-A1-Bmi-1-
siRNA cells. Conclusion: Knockdown of Bmi-I gene can arrest the proliferation of SPC-A1 cells through G/G, phase
arrest by inhibiting Cyclin D1 expression indirectly, which may be not associated with p16™*signaling pathway.
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Fig.1 Effects of Bmi-1-siRNA on Bmi-1 mRNA and protein expression in SPC-A1 cells

A: Relative Bmi-1 mRNA (upper panel) expression was determined by RT-PCR. GAPDH (lower panel) was used as an internal gene; B: Data
represented the X¥=s (n=3); *: Compared with SPC-Al-wt and SPC-Al-ctr groups, P<0.01; C: The Bmi-1 protein (upper panel) expression level
was determined by Western blot analysis. B-actin (low panel) was used as a loading control; D: Data represented the ¥=s (n=3). *: Compared with
SPC-Al-wt and SPC-Al-ctr groups, P<0.01.
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Fig. 2 Effects of Bmi-1-siRNA on the proliferation of SPC-A1 cells in vitro

A: Cell viability of SPC-A1 cells was determined by trypan blue exclusion assay; B: Growth curves of SPC-A1 cells were analyzed by MTT
assay; *: Compared with SPC-Al-wt and SPC-Al-ctr cells, respectively, P<0.05; C: Representative photograph of colony-forming assay of
SPC-AL cells; D: The single-cell proliferative capability of SPC-A1 cells was detected by colony forming test; *: Compared with SPC-A1-wt and
SPC-Al-ctr cells, respectively, P<0.01.
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Fig.3 Effects of Bmi-1-siRNA on the tumorigenesis of SPC-A1 cells in vitro

A: After four weeks, the tumor tissues of nude mice were excised and weighed; B: Comparison of tumor tissues weight from SPC-A1-wt, SPC-
Al-ctr and SPC-A1-Bmi-1-siRNA cells, respectively; *: Compared with SPC-A1-wt and SPC-Al-ctr groups, respectively, P<0.01.
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Tab.1 Flow cytometric analysis of the cell cycle in SPC-A1 cells
(n=3, x£s5,%)

Group Gy/G, S G,/ M
SPC-Al-wt 56.95+1.85 36.18+0.37 6.74+1.45
SPC-Al-ctr 57.76+1.33 35.69+1.46 6.54+0.71

SPC-A1-Bmi-1-siRNA 64.61+1.25" 28.61+0.91" 6.78+0.35

*: Compared with SPC-A1-wt and SPC-Al-ctr groups, P<0.05.



338

s, %

Bmi-1-siRNAYHIAMARTEBSPC-A 1 ZBAEEVIE5E A EAL I

2.5 Bmi-1EHETEIISPC-A1MAEKE X
BEEAREMNZMN

K FHWestern blotiZEHMSPC—A 140 g4 K 4H

Kl B AR, SR EIR, UUEKBmi- 15

5SPC—Al-ctrFISPC—A 1—wtiH 2H 40 il #H

I, SPC—A1-Bmi-1-siRNAZHEHp16™"* p53

(1) 5E F # A LA k(P>0.05, E4. 5), Cyclin
D1FL FH(P<0.01), PTENZ L Fi#(P<0.01),
A B 25

SPC-Al-wt SPC-Al-ctr SPC-Al-siRNA

_— A— i

2.0
g
12}
2 s
a L
— A, T 53 g
o
2
<
< L0
— — e - CycinDl &
0.5
S -actin
0

AKtRIR O (P>0.05, K4, 5), Serd73 p—Akt
FE T IP<0.01), i AR E (0~100 nmol/L)
PTEN#I4] | bpv(phen)fEH T SPC-A1-Bmi-1-
SIRNAZAMI2 W5, K Western blot#s M Bmi-1 .
PTEN . Serd473 p-AktFlIAktfEH . 451K 6
fias, B P0E B T, PTENRIE T
K%, 1MBmi—1F1Serd73 p-Aktik Tt

O pletkee
m pS3

O CylinD1

SPC-Al-wt SPC-Al-ctr SPC-A1-siRNA

4 EBmi-IEESPC-A14H/Fp16, p53FACyclin D1E AR
Fig. 4 Effects of silencing Bmi-1 expression on p16™**, p53 and Cyclin D1 levels in SPC-A1 cells
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A: The protein pl

p53 and Cyclin D1 expression levels were determined by Western blot analysis, and B-actin was used as a loading con-
trol. Triplicate experiments showed consistent results; B: Relative signal intensities of p16™*

*, p53 and Cyclin D1 were shown against 3-actin,

scanned by LabWorks software; *: Compared with SPC-A1-wt and SPC-A1-ctr groups, respectlvely, P<0.01.
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Fig. 5 Effects of Bmi-1-siRNA on Akt activity and PTEN expression

A: The protein PTEN and Akt expression levels were determined by Western blot analysis, and B-actin was used as a loading control. Triplicate
experiments showed consistent results; B: Relative signal intensities of PTEN, Akt and Ser473 p-Akt were shown against -actin, scanned by Lab-
Works software; *: Compared with SPC-A1-wt and SPC-A1-ctr groups, respectively, P<0.01.
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Fig. 6 PTEN inhibitor bpv(phen) rescued p-Akt activity and Bmi-1 expression

A: SPC-A1-siRNA cells were treated with various concentrations of bpv(phen) for 2 h. Protein levels of PTEN, Bmi-1, Akt and Ser473 p-Akt
were detected by Western blot and B-actin was used as a loading control; B: The correlation between PTEN, Akt and Ser473 p-Akt protein levels; C:

The correlation between PTEN and Bmi-1 protein levels.
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