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Inhibitory Effect of Bmi-1 Knockdown on Growth of Human SO-RB;, Cells In Vitro
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Abstract; [Objective] To investigate the effect of Bmi-1 gene knockdown on the proliferation and apoptosis in human SO-RBs,
cells. [ Methods] Bmi-1 expression was examined in human retinoblastoma tissue and SO-RBs, cells by immunohistochemistry and RT-
PCR. Chemically synthesized Bmi-1 siRNA was transfected into SO-RBjs, cells. After Bmi-1 siRNA transfection, expression of Bmi-1
mRNA and protein in SO-RBy, cells were examined by real time RT-PCR and Western blot analysis. Cell growth and proliferation were
analyzed by MTT assay. Cell apoptosis was observed by flow cytometry. [ Results] Bmi-1 was expressed in human retinoblastoma tissue
and SO-RBs, cells. After Bmi-1 siRNA treatment, Bmi-1 mRNA and protein in SO-RBy, cells were dramatically decreased by (83.9+
3.2)% and (82.8+1.1)%, respectively. After Bmi-1 knockdown, MTT showed that Bmi-1 siRNA could significantly inhibit SO-RBs,
cell proliferation. The inhibitory effect reached peak at 96 hours [ (52.5 £ 1.9)%] after transfection. Cell apoptosis rate was promoted
up to (20.7 £ 1.1)% in the siRNA treated cells while cell apoptosis rate was (1.9 = 0.2)% in the negative group. [Conclusion]
Specific Bmi-1 siRNA could inhibit the expression of Bmi-1 and inhibit human SO-RBs, cell growth in vitro. The effect might be
attributed to promoting cell apoptosis. These results suggest that Bmi-1 may be a new therapy target in RBs.
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1.1 #pa#k SO-RB, HIIEFE

AR PR 201 R 240 AR SO-R B, 988 40 i phy A
SEyE RSB T 100 mL/L R4S IR HY DMEM /
F12 3532 W Th 7E 37 °C 5% CO, fH i 35 7% 46 rh 45
7,
1.2 YELHLR N SO-RBy, 5Bt Bmi-1 B &#E
A FLE

G RE ALY R bR IE SP %, AAIL I L4
PRI A 2 2 WV TR T, A IS 4 pm
LY AU R TR R b B K T
i T 0.01 mol/L MMk R #h AR LH Lt B 2 )5
PBS 1% 3 min x 3 ¥;30 mL/L H,0, 37 CIEHE 10
min Ji5 PBS #1963 min x 3 ¥k, PABHWT IR 4
Ay AR ME 5 100 mL/L B9 E 100 37 C RIS
10 min, FRPTA Bmi-1 FLFZFEEHIA (1 ¢ 100, abcam
ab14389)37 CHFH 1 h, 35| 37 CFIEH 15
min, FEPCR P 37 CHFEF 20 min; DAB . 6
min, Mayer R KR E B4 | min, $ L-Z R IR
PRI S8 R B TR L, A SO-RBs, 41 i &
WATAIC /, 555 1 d 5 BUR 335 A, PBS Uk 3
W, JCK [ SE 5 min, PBS ¥k ;3 mL/L AY
Triton X-100 ZE i F##F 20 min JEATHEAR , PBS
¥E 3 ¥R x 2 min; ;100 mL/L B 2F 1ML 37 °CF
A 10 min, &% P RFEIHS R AL E 5% FH PBS
RE—PUENBIEXT IR, 3R BT BB Bk
EBE—Probh, Bk AN H AR AR A ]

1.3 RT-PCR

W AR SR SO-RB, 2L, PBS ¥k 3 i, R
RT-PCR ¥4 Bmi-1 mRNA A5k, B AR N
T2 B RNA I HEHUHE Trizol (Invitrogen ) #5247 1 B
FiEAT, SN AOCEE TR RNA B B AE
2 RNA 1Y As/Ase 0 1.8 ~ 2.0, B 1 pg A
RNA, HH ¢DNA 25 —4#% 6 B30 & (fermentas ) 1T
Witk Bmi-1 5|90 LR 5 ggagaccageaagtattg
teettttg 37, FUEHR 5’ cattgetectgggcategtaag 3, 774
K HEEHN 368 bp (58 °C), B-actin 51¥): LiiF A 5
catctettgetegaagteca 37, B ¥l i 57 atcatgtttgagacctt
caac 37, PEWIK R 318 bp (58 C), 51 ¥ IR
EHARGRAF G, P&, 94C3
min,94 °C 30 s, 58 °C 30 s,72 °C 30 s, 3£ 30 ME
W, )5 72 CHEMH 5 min, PCR P24 Rk
2% I NERHEE I FEL VK5 , GOLDVIEW (_F i 58 1 %)
et BEWC R RS REAH
1.4 ZHRE#REE LR E

Alexa Fluor 488 Hricl (1 [k siRNA (fii#R B 1
siRNA ) %%k SO-RBs, 21 i i #2244 I8 Qiagen /A F] 2
L Hiperfect YL B AN B B AT, TR IAR AN
T ¥ 750 ng I FA T siRNA (Qiagen) I A 100 pL
TCRHLTC L ) DMEM/F12 3% 3% (GIBCO) i #i
B, BEBEWATIRA G, A% YA Hiperfect
(Qiagen)9 plL, FL4MRA), i FEfFE 10 min 5
YL EYFEIEI, TE 24 fLFRTPINA 100 pL %
R 2 x 10° ) SO-RBs, ZH A2 100 WL, 328
A FRFEGSRAY) 6 h 5 AL A 400 pl
DMEM/F12 5324, 24 h J5 WAENAE , PBS R4,
AR R, 200 W U WS R M i % G Id O
1.5 siRNA #E[aTE SO-RBy, ZAAH &Y Bmi-1

Bmi-1 THEEM A Qiagen 28 7], /8 —T4
B (IF 45N 5" AGACCAGACCACUACUGAATT
37, & XEEN 5’ UUCAGUAGUGGUCUGGUCUTG
37, #[H) Bmi-1 & ¥4 5° caagaccagaccactactgaa
37 fAIAR 1 AE4), 2B FHusEd (IE 4R S
GGGUCAUCAGCAACUUCUUTT 3°, Ju X4k H 5’
AAGAAGUUGCUGAUGACCCAT 3, #[1] Bmi-1 %
J¥ 31 5’ atgggtcatcageaacttett 37 5 T FR 2 HE4H ),
FAPEBEZH . e AR LA M siRNA I i 5] F &
b an 1, 48 h J& 43 il Wi 4 45 41 SO-RBs, 4 i
RNA MM, 179¢6%E = PCR Fll Western blot 43
Br, FEiE A mRNA M K- THR0R B
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) —AHesE, HFLUF T30 40038 5 A 1
RAMBI S
1.5.1 %EE%F PCR 4416 RNA #EELL KR
—BEA S IRETA, TR Bmi-1 51 MA S5
Pran b, 4% Fermentas 2\ w] £ fik i 12 )5 72 /¥ 17
PCR ;¢ 50 °C 2 min, 95 °C 10 min #F47 i Ak 2 A1 75
AEPEL95 °C 155,60 °C 60 s, 340 MG, FIH
SYBE Green ¢ Y 4e A} 2 5460 I 7 41 g H 8 2 18 1%
i, A 3 IR,
1.5.2 Western blot W4 T3 )5 4% 41 Y SO-RBs,
R, RNMBEREER YK (120 V,1 h)43
B, T 250 mA 2 h RS (& PVDF f
(Millipore) I+, 50 mg/L JBLRE W33 ()7 I JgL A ) £ 141
1h, BPTA Bmi-1 FfEHLA  (1:1 000, abcam,
ab14389) 4°CHFF i 1%, AR T A AL B AR 10 1Y BT
BP0 (1:22 000, PR M) ZRFE 1 h, fEHE =
IR T2 26 B A 1 min, BEE 2~10
min, I8 AR U W 8 R, BT R 4
GyHT, B 3K,
1.6 Bmi-1 2E F#iF SO-RBy, & 4 A1 18 78 1Y
G

grR 3. TR (R4EZEOLE & PCR I
western-blot [/ 45 H i 5 H + $8 %R & 19 Bmi-1
siRNA XUEEMMCR TH06E ) . B % 41 70 0E 248 g
4, W SO-RBy, A MU RN IF-54 Y T 96 fLAR , &
FLEARBTN 200 nl, 51 FH91.2.3.45d )5
7 MTT &, 4:FLIA 20 pL 5 mg/mL i MTT,
URELIEE 4 h, /O RER 5970, A DMSO
200 pL, iR #5477 10 min, BEARIY 490 nm %
KR ME S AL EEE A FR S5 3 I, I %=
(1-A fymamren/A wum) x 100%;
1.7 Bmi-1 £E Tt /5 SO-RBy, 5 40 i A T- 1Y
i

WA & A U EY AR, B
2H SO-RBy, 4118, J PBS ¥ 2 ¥k, & HIA 500 wL
(%) Binding Buffer B #4008, fIIA 5 pL AnnexinV-
FITC J&%4), FihNA 5 L Propidiumlodide, 184, %
TELREE SR S ~ 15 min, I 240 M ASORG ) 4% 42 41
ML IT R, EE S 3R,
1.8 SitFEFZE

i H] SPSS 16.0 Gt 8, FRHL x +5 R,
P PE L « K00, WAL 3B s 3
Tr 2253071, IR /KIE « = 0.05,

2 % R

2.1 Bmi-1 7£ A\ 47  B% £ 40 A J88 88 42 4R 0 SO-
RBsy, %5 40 Rl B 3R 3%

B PE 4 A G €2 il 7 A A0 O - 241 i 99 9 4 21
F1 SO-RBs, I A1 3K Bmi-1 FEH , TEEN TH
JROAZRA , S v w o AR, BT HE R JC BH 4 20
ML (1), filid A SO-RBsy, 4fid.54 RNA 17 RT-PCR
J5, BEEHEEE IS K &5 R R 368 bp K/ 24t
NHBEEIN Bmi-1 mRNA 85724 4485 (19 2)
2.2 PR siRNA B IhEE N SO-RB;, HAf

B siRNA 4t A SO-RBs, il 24 h J5 2t
RIRCERIER R Y B A 4 T A R e
JeOM A FE YRR IE (47.46+24.48)% (K] 3)
2.3 #0[E Bmi-1 B siRNA F#i /5 Bmi-1 Rk &
{33

A3 R BUZS I PE siRNA 1 Bmi-1 siRNA 403
i i SO-RBs, J8 40 I8 & RNA 17 %¢ 0% & & RT-
PCR, SBATEHAE 1 520 Bmi-1 mRNA ikl
il %k (83.9 + 3.2) %, 2 HE2H Bmi-1 mRNA Fik 4]
TR A (64.0 £ 3.6)% , Z LA G E R (P <
0.05) (& 4A), Western-blot i 75 RNA T3¢ 48 h
5, SR, 1 452 Bmi-1 I FR A HIE
H9(82.8 + 1.1)%,2 4%2H Bmi-1 5 ARk HIHE N
(39.7+2.5)%, ZWEASIT#2R% (P<0.05)
(K 4B .C), M7 & RT-PCR il Western-blot
SRR, Bmi-1 25— T HLBE M UTERSCR I =, 5
USRS R AS — TR EEA T AR OCA I
2.4 Bmi-1 EEITE G SO-RBs, 4 bl 18 78 i &
B

v 1 d fe, 51E% X A AU A E , TP dlan
MOt FE I A2 A (15.6 + 3.8) %, 55 3 Kikw s 1l
il R R (52.5 = 1.9)% , 5 4 KA 6 VR A o 55 (&
5), A5 [ s 400 ) 38 5 R 7 R ) A ) 1 R % R
HHE, 2 S A Gt (P < 0.05), 11 B4
ZH X 44 1 5 G B S AR
2.5 Bmi-l iERERTEHE

Bmi-1 siRNA 3t 41 F1 [ P 41 1) SO-RBs, 4
e e it 48 h A &b B I A7 I =X A A 20 M 0 T 0
Mro T I SO-RBs, 40 MU T-F N (20.7 +
1.1)%, B2 SO-RBs, ZHMIIHT RN (1.9+0.2)%,
ZIWRA G 2R (P<0.05),
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Fig.1 Immunohistochemistry of Bmi-1 in human retinoblastoma tissues and SO-RBy, cells

A, E:human retinoblastoma tissues and SO-RBy, cells were positive for Bmi-1,x 100. B, F. immunoreactivity of Bmi-1 was localized mainly in

the nucleus, x 200. C,G:No Bmi-1 was detected in negative control retinoblastoma tissues and SO-RBs; cells, x 100. D, H:No immunoreactivity of

Bmi-1 in the nucleus of the negative control retinoblastoma tissues and SO-RBj5 cells, x 200.

SO-RBs, Bmi-1 Marker

368 bp

2 SO-RB;, Bmi-1 mRNA &i%
Fig.2 Expression of Bmi-1 mRNA in SO-RB;, cells

Reverse transcription-polymerase chain reaction of Bmi-1 mRNA
in SO-RB50 cells.  Agarose gel electrophoresis showed a 368 bp

electrophoretic strip.

3 i #

J5UJE B D] Bmi-1 T BRI L2 97 400 i P B TR
B, HAE B EVR A5 c-mye FEP P3[R Y
Y A EE Y Reuben 4 AMEMENY Bmi-1 3
A NIER HFE LA, kS HPV-16
E6 P [ 2 < 4 2L A SRS, Bmi-1 B R R R B
M FEIRE MR B2 3R0K, LI Bmu-1 BEIN 3R
IR BENS 25 4 v AR S AN A 3G SR RE g, T ELAE
g4 i 20 ML 25 W03 2 A TR RS2 BE T, AATTTIA
9 Bmi-1 A LU 40 07 1 i S0 5 1) 0 A ) 2B A7
e Jy3gaR ) S Ah Bmi-1 ZEAEREE R T4 it , f7

3 Alexa Fluor 488 #RiZ #IBA 14 siRNA %53 SO-RBy,
Hpm
Fig.3 Alexa Fluor 488 labeled siRNA transfection into
SO-RB;, cells

A: Fluorescence microscopy of transfected SO-RB5, cells, x 100.

B: Light microscopy of transfected SO-RBj, cells, x 100.
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Fig.4 Effects of B-cell-specific Moloney murine leukemia
virus insertion site 1 (Bmi-1) siRNA on Bmi-1 expression
and protein translation in human SO-RBy, cells
A Relative signal intensities of Bmi-1 mRNA Levels in SO-RBj,
cells were shown against B-actin. B: Western blotting of Bmi-1 protein
from the two siRNA treated groups and the negative group (upper

panel). C:Relative signal intensities of Bmi-1 protein levels in SO-

RBj cells were shown against GAPDH, 1)P < 0.05.

W5EH , Wang ZE120% B Bmi-1 " y& ] ABH i 20 it
JEL ST, S0 AT R P R T A9 ) R B 5 Cud B
FHERE N 525 H1 NOD/SCID B R e Se s ko
KB, VR e 2R 20 R A0 A T A Bmi-1 &R
HARPY A IR BE A7 W R85 5 Qin S E HATF 5
KIL, T Bmi-1 F)FRIKBEEH R T 29 5-TR
i o W Xof e MUK s 200 LT 7 A ) A LR T A L, A
7384 5 X 5-RUPR M e (R SRR, R ARIT 25
X BRI A AT 1 . X BERFAT S5 LI Bmi-1 74
S A0 A=, RRJRE B T T 24 1 T AR
HEHEEMEO,
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—+— Negative control
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E 02f '
¥

Bl 5 Bmi-1siRNA Xt SO-RBS0 J5 40 i i 4 < 30 145
Fig.5 Effects of Bmi-1 siRNA on the proliferation of
human SO-RBy, cells

Growth curves of SO-RB5 cells were analyzed by MTT assay. The
inhibition rate reached peak in day 3 after siRNA transfection. Each
value is the mean + SD of triplicate cultures. 1)P < 0.05
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T Bmi-1 ER I ha s b W EH . b4k, Bmi-1
DRI 248 e 9 1 ) 98 1 ELAT A0 R SR Cui AR
T AE N2 B 40 M9 BE(2)-C UM JH T3 7
S Bmi-1 PR @R AS49 AT TR d G
B 27 . Al RE SR PRl Bmi-1 i PR 5k 40 ) 45
B IR N OB D BTTEZ A ) W g e
Brmi-1 3 PRI AR 90 JE A8 41 B RT B 06 2R R DL 41
18 AHIEGE R AR e AL AR EE 3R (1) SO-RBs, 4t Ml #k
Pl Bmi-1 siRNA %54t SO-RBs, 40, fff Bmi-1 JE[H
BBk, K 48 h JEIE TR IF L g A K
Mgk, 259 W8 Bmi-1 FEN TS, 240 M 54
Wil EAM T, FRATEE R BoR TS
SO-RBs, 20 TR0 g FEBA PR A 4 it 5 T
SRR BRI B — R AR PR T, B R
A FNFET IR H L R Z LIRS 2 R T,
HER5 BT RACI  FIe v 4 i R O T A fif
A Z R f A, RPN BN H 42
B, TEAR S v A0 o0 AR 40 i I3 200 it 32 PR
BEINT 20 R T 5 20 el gk AR K A S A
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