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[Abstract] Objective To investigate the effects of budding uninhibited by benzimidazoles 1 (BUB1) ex-
pression on the proliferation and apoptosis of colorectal cancer cells and Polo-like kinase 1 (PLK1)/phospha-
tase and tensin homolog deleted on chromosome ten (PTEN) signaling pathway,in order to provide a theoret-
ical basis for the clinical treatment of colorectal cancer. Methods A total of 125 pairs of cancer tissues and ad-
jacent tissues of colorectal cancer patients collected in the hospital from August 2018 to August 2020,as well
as human colorectal cancer cell lines SW1116,SW480, HCT116,HT-29 and human normal colonic mucosal ep-
ithelial cells NCM460 were used as the research objects. SW480 cells were transfected with Lipofectami-
neTM2000 transfection kit and divided into the blank group (cells without transfection), the si-NC group
(cells transfected with si-NC), the si-BUB1-1 group (cells transfected with si-BUB1-1), and the si-BUB1-2
group (cells transfected with si-BUBI1-2). Western blot was used to detect the expression of BUBI protein,
pro-apoptotic protein Bax,anti-apoptotic protein Bcl-2 and PLLK1/PTEN signaling pathway related proteins in each
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group of cells; CCK-8 method was used to detect the proliferation of cells in each group at 0,24th,48th,72th
The expression level of BUBI

protein in colorectal cancer tissues was significantly higher than that in adjacent tissues (P <C0. 05). Compared

hours;flow cytometry was used to detect cell apoptosis in each group. Results

with human normal colonic mucosal epithelial cells NCM460, the expression level of BUBI protein in human
colorectal cancer cells SW1116,SW480,HCT116 and HT-29 were significantly increased (P <Z0. 05),and the
expression level of BUBI protein was the highest levels in SW480 cells. Therefore, SW480 cells were selected
for follow-up research. Compared with the blank group and the si-NC group, the apoptosis rate, Bax and
PTEN protein expression in SW480 cells in the si-BUBI-1 group and si-BUBI-2 group were significantly in-
creased;but the cell proliferation ability, BUBI, Bel-2 and PLK1 protein expression levels were significantly
reduced (P<C0. 05),there was no significant difference between the blank group and the si-NC group (P>

0. 05). Conclusion

Inhibition of BUBI expression can inhibit cancer cell proliferation and promote cell apopto-

sis. This mechanism may be related to the down-regulation of PLLK1 protein expression and the up-regulation

of PTEN protein expression in the PLK1/PTEN signaling pathway.
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Polo ¥ i 1 (Polo-like kinase 1,PLK1)/10 5 4t
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and tensin homolog deleted on chromosome ten,
PTEN)E 538 % iy PLK1 78 P 40 i b 5k B
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1 #REAE
1.1 ZAMBALIFRLSIEFZ

I 2018 4F 8 A Z 2020 4 8 A fEABE #1214,
B R e R AR g o5 Sk 125 XL, T A
PEALFR A I S8 1 20005 BRAG A 5012 R i R B2 32 2 i
TRI7 . P A BB A 2 5 AU TR 2 A5 A BE IR AR B AR
MER MM, TAEHAL A RAERAT. A
S5 W A0 R SW1116,SW480, HCT116, HT-29
5 NIEH 45 R 1 B NCMA60 #0 [ o [ )
2B b A R
1.2 ZZRXANE5EMNE

£ XF BUBT mRNA AR A9 8 85 1531 19 2 X siR-
NA BUBI J# % (si-BUBI-1, si-BUB1-2) & H: FA ¥ %
HR(si-NCO) ¥ py 7 M 35 3l B8 7 Wy B A BR A Al & s
HEHHEBGRF & BCA i 7] & . Lipofectamine™ 2000
e &3 A 3 8 Thermo Fisher 24 A 3 CCK-8
F & A BTV 5 A YR R A 7l s Annexin
V-FITC 40 g 5 T X 5 & | g 38 = R AR Rk
HABRA A DMEM #5353 iR 4 17 (FBS) ¥ A
K Sigma-Aldrich 28 &) ; HAL 2% & % (ECL) il &
W A At s B R A B /A 7] s BUBL L Bax ., Bel-2,
PLK1.PTEN.GAPDH %L £ 5 Hi & (anti-BUBI1 ,
anti-Bax., anti-Bcl-2. anti-PLK1., anti-PTEN. anti-
GAPDH) B i AL W (HRP) BRI 1 £ BT e 1gG
T E K E Abcam A Hl ARG FEAE W A 1E E
Sigma /A A 5 i AN B £ BD 24,

1.3 @by

NG5 B e 40 Ml % SW1116,SW480, HCT116,
HT-29 5 A IE % 45 1 #5101 B2 4 il NCM460 ¥ & F
& 10% FBS 9 DMEM k5 3% 3t f, Jf 78 37 C.
5% CO, MIEFM PR IR, BOSBUE K1) SW480
41, K] FH Lipofectamine™ 2000 %% 44 i 57 & Xt 40 i
AT e e IR R a A (I R 55 ) | si-
NC 4H 5 % si-NC) . si-BUBI-1 4 (40 fg 5% 4 si-
BUBI-1) .si-BUBI1-2 41 (40 il ¥ %% si-BUB1-2) , f:41
BHE 6 NEAL.

1.4 Western blot # i 4 f&. ' BUB1.PLK1.PTEN,
Bax.Bcl-2 &%

WCAE A LA, oyl e L P M A S A & A
it 410 ) ) 1 RIPA 24 2% i, T vk B 24 f#% 30 min,
30 min J& K 2R AN MAE 4 “CF LI 12 000 X g B0
10 min, f# ] BCA & H ¥ B I 2 38 7] & 6 428 B i) 28
M EEwRSE T E R, BEENEA RGO pg) A
12 %6~ e 56 ik TR - 3R VA 0 Tk i 5k i (SDS-PAGE)
HEAT LUK A B T 5B B R R B £ 0 (PVDE) i I,
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H 5% MR E M 2 h J5. K S —H0 anti-BUB1
(1:2000),anti-PLK1(1 1 000),anti-PTEN(1 :
3 000).,anti-Bax (1 = 1 000),anti-Bel-2(1 = 2 000) .
anti-GAPDH(1 ¢ 2 0000 F 4 C I E L. F e
Z T H TBST ¥k 3 . A HRP #ric i F i e —
MTERAMFTFHEE 1 h, A ECL k2% &6k 7
ATALER 1. XA AR R T, DL GAPDH A
Z R E R IR EE ST b, BRI E
6 MEAL.
1.5 CCK-8 k4 4 ion3g 74

P25 12 L si-NC 41, si-BUBI-1 4., si-BUB1-2 21
SW480 41 it A 5 <X 10° /L Fp T 96 fL AR H . 43 3l 7
0.24.48 F1 72 h IF M A 10 L. CCK-8 ik, 37 C I
B 2 h 5.0l 450 nm KA 96 BE CA) M, B4
WHE 6 MR,
1.6 ARA K& mieR

Oy U 4 FE Y 48 h B9 AS 4. si-NC 4, si-
BUBI-1 4 .si-BUB1-2 244 SW480 4l ifd , JH 1 ¥4 ity i i
R (PBS) T 3 K IMA 200 pl 455 2% thil 5%
R L SR 5 43 0 ) R RO AR R V- R AR
% %% ¢ 2 (Annexin V-FITC) Fl il fk 75 1E (PD) 4 10
p L IR AT VKIS B R 2 b UE A7 3 X A0 i AR
W, FAEE 6 NEAL, &5 H FlowJo V10 #FXf
Bl AT 8T .
1.7 %itzan

K H SPSS25. 0 B kAT 8 g it b . HE
RERH © s s 4LIE P LBk e K5, 2 4 )
i R S Z D7 208, it —25 2 41 e FL
SNK-q ¥ 5, L P<<0.05 HZESFHG %5 X,
2 & F
2.1 BUBI1 f£% AW J& 20 4 4= m B P 89 R A

BUBI 745 H i 4148 (0. 6940, 07) FR i F kK
I TS 44100, 1540, 02) . 2 B A G it
X (+=82.930,P<C0.001), LA 1, 5 NCM460 4i i
(0.13+0.01) H.#, SW1116 (0. 42+ 0. 04) , SW480
(0. 76 0. 06), HCT116 (0. 62 &= 0. 05), HT-29
(0.67-£0. 04) 4 il h BUBL %35 K48 5 3 &
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(F=1201.223, P << 0. 05), H BUBI % ik /K F 7
SW480 4 i ih e =, R L, 363 SW480 4t 17 /5 &2
Whse . LK 2,

FESS4RL EEGEER

BlE| m—— O eemmw

AR LB 55 Hn A4,
&1 Western blot #& il 4 E B & 22 42 v BUBI1 %%

2.2 494 BUBI 4 ik 2 SW480 #m iz # BUBI % ik
si-BUBI-1 4 (0. 14 4+ 0. 02). si-BUB1-2 #4H
(0.1240.02)SW480 4fi il th BUB1 £ ik /K- i # ik
Tas 4 (0. 75+0. 07) Fl si-NC £H (0. 74£0. 06) , 22
SH G X (F=325. 570, P<C0. 05) , 25 A4 H si-
NC 4 b 22 % g i 5 L (P>>0. 05, WK 3,
NCM460ZHAR SW11164HAE SW480ZHAE HCT1164HAR HT-294H R0

BUB] = e (mmy G Chmed

& 2 Western blot %l & A 4 fig F BUB1 &%

si—NCZH si—BUB1-14H si-BUB1-2¢H

3 Western blot #& Il & A4 il th BUB1 Ri&

2.3 Fp4) BUBL &k 2 SWA480 4 it 3 34 64 % vh

525 4l M si-NC 41 [k %, si-BUB1-1 41, si-
BUBI1-2 41 SW480 4l i #F 4% 4+ 24 .48.72 h By ¥4 5 fig
TR ZRAG I FE X (P<0.05) , 2 HAY si-
NC A B ZRILG I F R X (P>0.05, L& 1.
2.4 ¢4 BUBI &k 3t SW480 28 it = 49 % v

Has 4R si-NC 41 b4, si-BUBI-1 41 | si-BUBI-
2 2 SW480 4 - % . Bax 35 /KF i 3+ & . Bel-2
Fe IR B AR (P<<0.05), 25 420 5 si-NC 4H Ho i
Z BTG L (P>0.05), WE 4.5.% 2,

*1 &40 SW480 WP AERE S 0.24.48.72 h R EHIIE B R EL B (A E ,x =5 ,n=6)

2151 0h 24 h 48 h 72 h
ek 0.26-0.03 0.5540.05 1.2940.11 1.9040. 18
si-NC 41 0.2740.04 0.5340.07 1.31£0. 10 1.8940.17
si-BUBI1-1 41 0.2840.03 0.3240.05% 0.7540.07™ 1.1940. 14®
si-BUB1-2 41 0.27-+0.05 0.3140.04% 0.7340.06"™ 1.1840.15%
F 0.271 35. 391 82.092 39.010

P 0. 840 <<0. 001 <<0. 001 <<0. 001

L P<C0.05, 525 (4l b P<<0. 05, 5 si-NC 41 b %,

2.5 a4 BUBI & ik st PLK1/PTEN 42 5 il ¥ 48
XEGH R

525 1AM si-NC 4 B #. si-BUBL-1 4, sic
BUBI-2 4 4 g H PLK1 F ik /K F & # &%, PTEN
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0.05), LK 6.3 3.

103 104 10*% 10%
10°4 10 103.; G 10° =y
T102] 1073 o T10] e z102] [
a 10 . N o 1 - g n_lo,! B o - A" i
10" i 10 | 10 ol 100] Gl
T #
10° Yrrmgerriamplrromerrm—r 1 0% v rromprrrmyrromer 100 Srirrmporrmrr—r 107 S s ey
10°10" 10> 10° 10* 10°10" 102  10° 10* 10°10" 102 10° 10% 10°10" 102 10° 10*
Annexin V-FITC Annexin V-FITC Annexin V-FITC Annexin V-FITC
Z=HHE si—-NGZH si—-BUB1-14H si—-BUB1-24H
& 4 RAAEARUNZHAMBATER
=HE si—-NCZH si-BUB1-14H  si-BUB1-24H 3 it i

sl S G — c—
Bax-—--

B 5 Western blot & il & 4HZA fE & Bax.Bcl-2 EH R IA
*2 ZHMBATERATHRAXEH Bax.Bel-2
RIELE® (x£5,n=06)
Y151 AL T Bax/ Bdl-2/
2 GAPDH GAPDH
ek 6.25+1. 14 0.257+0.03 0.79+0.11
si-NC £ 6.3941. 21 0.2740. 04 0.7840. 10
si-BUBI-1 41 29. 3343, 54 0.86+0.12% 0.23+0. 02"
si-BUBL-2 £ 31. 6743, 65 0.8940,15% 0.214-0. 01"
F 164. 211 76. 929 113.088
P <20. 001 <20. 001 <£0. 001

“,P<<0.05. 525 (4L 855" . P<<0. 05, 5 si-NC 4 L4,

=HHE si—-NCZH si-BUB1-14H  si-BUB1-24H

PTEN — —— — - -
PLK -- — cm—

B 6 Western blot # il & A 4 i PLK1,PTEN
E=E S0
x3 ZMHEMA S PLKI.PTEN EARIKLLEK
(xE£s,n=6)
4151 PLK1/GAPDH PTEN/GAPDH
2 HA 0.95+0. 14 0.15+0.02
si-NC 41 0.9740.12 0.1870. 04
si-BUBI1-1 £ 0.26=0. 03" 0.8540.10™
si-BUB1-2 #41 0.2440. 02 0.8840.13™
F 114. 334 135. 889
P <<0. 001 <<0. 001

“P<C0.05, 525 4L % P<<0. 05, 5 si-NC 4%,
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S IS B TS S S 58 400 M 35 T A S 5 JBE L 4 % B
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£ AR SIRNA 3 AR F 38 T 95 40 i
BUBL #3835 J5 A8 % B {1 96 240 it 19 34 58 68 ), A2 aF
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il BUB1 35 7] 5818 1 4 # PLK1/PTEN {5 5 if #%
H PLK1.PTEN 8 [ 1% 2 325 8 710 il 200 Jifa 334 72 , 2 2 440
{872l

ZE I rid . BUBL 76 45 B i 240 i o s 22 2k L 4 ]
BUB1 2 1K 0] 111 ] 20 At 3% 5 L 42 15 A B 0 T~ L i MLl mT
fit 5 PLK1/PTEN {55 il i PLK1 £ ik T i,
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