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HE= . BH AR RNA TR ARIK 02 45 1Ak Es 22 (USP22) T A% &7 /% 40 i34 74 49 %
Tk g R KA 4 H R IR LR USP22 #9 & ik ; Western blotting # 4k 13 7 #9 HCT—116, SW480,
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F AR B MTT R4 4 JR g 38 70 48 7 5 0 X 4 o R A ) 4@ A6 64 JB] 39 % 8 = ; Western blotting #4308 A
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Effects of USP22 inhibition on proliferation of
colorectal cancer cells
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Abstract: Objective To discuss the effect of ubiquitin specifc protease 22 (USP22) on the growth of colorectal
cancer cells. Methods The expression of USP22 in colorectal cancer tissue was detected by immunofluorescence.
The expression of USP22 in the three kinds of colorectal cancer cells (HCT-116, SW480, HT-29) were detected by
western blotting analysis to select the highest expressed cell line. The unique siRNA for USP22 gene and the negative
control siRNA were designed and produced. After transfection, the efficiency of siRNA was detected by western
blotting analysis. The cell proliferation was tested by MTT analysis. The cell cycle and apoptosis were tested by flow
cytometry. The altered expressions of cell cycle related genes (CyclinB1, p21, p53, and CDK2) were detected by
western blotting. Results The results of immunofluorescence showed that the expression of USP22 in cancer tissue
was higher than in para-carcinoma tissue (P < 0.05). With the highest USP22 expression of SW480 cells selected to
further experiment, the western blotting results showed that the expression of USP22 was significantly reduced by
siRNA transfection (P < 0.05). Silencing USP22 could significantly suppress the proliferation of SW480 cells, and
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induce them to arrest during the G,/G, in order to increasing apoptosis rate (P < 0.05) and inhibiting cell proliferation

(P < 0.05). Meanwhile, compared to negative control group, the expression of CyclinB1 and CDK2 was significantly

decreased (P < 0.05), and the expression of p21 and p53 was significantly increased (P < 0.05). Conclusions

Silencing USP22 could suppress the proliferation of colorectal cancer cells, and the mechanism might relate to cell

cycle suppression and cell apoptosis promotion.
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%55 B9 (colorectal cancer, CRC ) 241 A H
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AVERR NG B . A FUOE . B BEOE
Kitiarh s BT, SMEAkA . BRALTY, X
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o SR, USP22 %45 Bl BRI, A
W R R S/ T3 RNA (small interference RNA,
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1.1 &R

111 @i ZGX A HCT-116. SW480, HT-29 iy
A EREB AN, 45 ERALUE R A TR
EBRAEYRHEABRA R, MTT. Annexin V-FITC/
PLIAF & A FAL st 8 = RAEYH AR, K4
3% (FBS), IMDM, L15. DMEM }5 5% Kl B 25 H
Gibco ), HMREFAERBE . KOG H sBUARER}
Y ARG IR, $E Cyelin BI HUA . $t p21 Bidk .
Pt CDK2 Bk, #1 USP22 Hiufk . #T GAPDH Hiplk, #t

p53 PRI {2 E Abcam 2], B A LBRIC L
FPife 1eGC W H RIS LS YRR AR, HAelH
AR B b 4t

112 E&ME ZEAREK CO, HEFEM I A K E
Thermo 23 7], JixUAHMI{ W H 5[ BD 23], HIKAYL
HLFE RS B 52 [E Bio—Rad A .

1.2 Fik

121 g s sbtem usp22 ks HEUSR A S,
FEPUFEBEE 20 min 5 3% H,0, ZJRIEE 10 min, PBS
RN USP22 Hfk (1 : 20),4°CiE 77 PBS ik,
Alexa Fluor 594 #ric 404 1gG (1 200), 37°C
JEE 1 h, PBS Mk, TH—PTIOCHKE W (&
DAPIL), 2920 pl; 35 Bssdifr, 2% B smss.

20 s SR A A HCT-116, SW480, HC-29
4% 9 F FH McCOY's 5A. L15, McCOY's 5A §5 35 %t
(% 10% FBS, 100 w/ml HE X, 100 pg/ml $EH K )
37°C. 5% CO, 555 HMMEFEA Bk F] 90% VL 1,
FEEREFEWL, PBS Mk, 0.25% [ ABHNEAL, ks
W TS R AN MBI, 4% 1 ¢ 2 MBI ARIE TR
1.2.3  Western blotting # 25 # 7 J8% 48 i, USP22 &
iR FRFRESEIE, TV PBS ¥k 2 YK, fiLA RIPA UK |
4% 20 min, WY T 2508 H, 4°C 12 000 r/min
B0 10 min, UCHE DI 8 25 we BUNEHTT
SDS-PAGE Hiik, BT U BMmRAfERiE, =
TREA 1 h, St USP22 HTi4( 1 1000 HCIFF LR,
IEHTHR—FH (1 2 10 000) 37°CHEE 1 h, TBST ¥
W3, R ECL & R5#% . JFH Quantity One £
X HE Al A TR BE 3T o

1.2.4  Western blotting #& M USP22 siRNA T & zkL
F AR USP22 (XM_005256575.2 ) %345 e
#F 51] (USP22 siRNA ) 5'-GCAGCTCACTATGAAGA
AACT-3" ; [R5 & B PEXT B8 751 (NC) 5'-TTCTCC
GAACGTGTCACGT-3'c W44l ff 53~ i B4 ( Ak Y
), NCH (54« NC B ) 1 USP22 siRNA 2 (5%
YL USP22 siRNA H B ), FIH Lipofectamine 2000 %4t
R B O SW4R0 45 H il ; 24 h J5 , WA ZHAE,

1.2.2
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RIPA $2 B 1, i Western blotting il USP22 3
IKTEDL

125 e A ieml B SW4A80 Affir-h 3 4, 43
JrIA] 1.2.4, 53 A5 QL5 A8 T 96 £, 37°C (5%
CO, 557 12, 24, 48, 72 }2 96 h, HFA1RE 54>
AL R MTT A6 ) Gl Rl 25 B2 OD MA .
1.2.6 R dakeml K SW480 4iifflsrh 3 4, 4
5 IR 1.2.4, 430 AT 5 4L 24 h 5 OB 0 i B
W, 1000 r/min 0> 5 min, WHC . PBS HEE
Ve, SEINA 700 wl FA I, (i ATk
FEHN 70%, 4°CHEERR, 1000 r/min B.L> 5 min, il
¥ PBS 3% 2 k. JIA 100 w1 RNaseA (50 p g/ml),
37°C/K# 30 min, fIIA 400 w1PI(50 wg/ml), 4°ChkE
G 30 min, BRI

127 mfa g iem K SWA80 Alifflsrh 3 4, S
R 1.2.4, Sl g 24 h J5 ISR AL, A
Annexin V-FITC K¢ P14 tf,, Bl BD 47 90 =X 40 M AUk
W53HT

Meager

ElEN

EET
o

& 1

29, SW480., HCT-116 ¥j3ik USP22, HT-29, HCT-116
1 SW480 4 it Hr USP22 #H Xt & 15 & ( AH X+ GAPDH )
09 A (0.61+£0.03), (0.73+0.04) F1 (0.85+0.06),
KA M USP22 RIAA 22 5 (F =69.130, P =0.000) ;
5 HT-29 41 il . HCT-116 4 g [t &, SW480 4 il
USP22 Feiktfvi (P <0.05), kS SW480 4ifil
YERIRSess. W 2.
2.3 USP22 siRNA F&{k USP22 H3ki&

USP22 siRNA ;7% SW480 4tififd, VEJ/H 24 h j5#:
M USP22 Rk i, X4, NC 41 J% USP22 siRNA

SFHBEARMEZSHAR USP22 Rik

1.2.8  Western blotting #2-7] B SW4S0 4ifiti /A 34,
SR 1.2.4, 535G 24 h 5 55 IE TR, N
Jfl, RIPA 2 fE&EH, L Cyelin B1 (1 @ 1000),
p21 (1 : 800).CDK2 (1 : 1000),p53 (1 : 1000)
H—PL, T Western blotting #3458 FR A2k
1.3 SZitEFE

BAE TR T SPSS 13.0 Geitift, HaOR
B = bR (xxs) Fon, BRI E 25
Ml S I Bt i 7y 22004, 2D LU SR ]
LSD-t K25, P <0.05 M2ERA G4 L.

2 3R
2.1 HEPFEHS USP22 §FRiX

GPE DRI Z B, TESS HmiEd 4R, USP22
SR ERRIA ; BN AE SR LR, USP22 M, W
L3N

22 HHHpEMAMK USP22 RiXER
Western blotting #:0 & R, A4S EAEAMEk HT-
DAPI UspP22

( x200)

4 USP22 MiIXt Ik (M4 GAPDH ) 230518 (0.98 +
0.15), (0.94+0.22) F1 (030+0.02), ZFA5ITF
B X (F=200.600, P =0.000 ), USP22 siRNA £ 5% 1
41 LA, USP22 siRNA AJF#fIL USP22 3Rk & (P <
0.05). VLK 3,
2.4 USP22 il I 4HpatGsE AL /115

XFHRZH . NC 41, USP22 siRNA 41 7E 12, 24, 48,
72 52 96 h 1y OD {EL HLEE, SRATE MBIy 7 2293
Br, 2558 ORFFELGSR OD A 25 (F=315312,
P =0.000) ; @ 3 HIEAHIF B RIBLAY OD HA 25 (F =

- 16 -



%214 T, % W0 USP22 3% RN A 45 BV 95 40 A 34 5 14 52 1
HT-29 HCT-116 SW480 Xof HE 2 NC#4l  USP22siRNA 41
A A
1.0 109
0'8 1 i [ 08
— — iy
=067 = 06 4
S <
S 0.4+ S 04
> > t
= 024 = o2 4
0 B
0 _
HT-29 HCT-116  SW480

B

A: USP22 745 H A b i ek &5 B: USP22 78 3 Fp4l
Mo rp BYARXS Fek5 K (LL GAPDH HZ:M ) . + 5 SW480 4 Lb4%,
P <0.05,

2 3 MgfErkH USP22 ERFILEMR

716.226,P =0.000 ); 3 3 £ OD {HA L aRA Z5F(F =
37.270, P=0.000 ), W% 1.
2.5 USP22 il f5 48R BRI Z L 15

It 2 A0 e A A I 252 B X ERAL . NC 2
USP22 siRNA 4 Gy/G, 1 40 M /4 kb 43 51 ok (43.16 +
0.64) %, (4535+0.85) % Ml (67.94+2.03) %, %
S G L (F =322.800, P =0.000), USP22 T
P, GJG, WINiE & st AL TR (P <0.05) 5 X}

X RE2H NC 4l USP22siRNA 41

B
A: USP22 745 HIm A I b 3Rk it ; B: XJHR4L. NC 41Kk
USP22 siRNA # USP22 WX FRikKF (LA GAPDH IZSM) . +
XA e, P<0.05,
B3 340 USP22 pikiAfER

MR . NC 4 K USP22 siRNA 21 S BA4H i 5 Lt
(38.54+1.05)%.(37.23 +1.90 )% F1( 16.36 + 0.75 )%,
ERAYHFRE X (F=2628.000, P=0.000), USP22
TG S AL 7 Lo Ason) BRZ R P <0.05 ). LI 4,
2.6 USP22 il EAMAT EHTLIER
AT 25 R R, XFHRA . NC 4111 USP22 siRNA
AR TR 5 R (659+0.11) %, (8.73+
0.14) % A1 (21.18£025) %, 3UPHT RILKERA

R®1 ZAMEEAREREEET OD EHEZL (xxs)
215 12h 24 h 48 h 72h 96 h
popiiticl 0.41 £0.02 0.67+0.01% 0.79 + 0.06” 0.95+0.04% 1.24+0.05%
NC 24 0.41 £0.01 0.63 = 0.03” 0.74 + 0.06” 0.84 +0.02° 1.07+0.07°
USP22 siRNA 4 0.41 £0.02 0.43+0.01" 0.48 +0.03"* 0.56 +0.06"* 0.65 +0.04"
o Q5% B4, P<0.05 ; @5 12 h bR, P <0.05,
g1 o < 150 1 ]G
— SR = s
=17. N GJ/G
g G/M=17.53% S G/M=17.69% g S;’?g_gg; % = 100 I 06
- $=39.53% $=37.02% S C/Co6674% =
Z Go/G,=42.94% 2 Go/G,=45.29% ; ' §
S ] =) < g 50 1
on o ]
2 2
BY
[« T T ¥ T [<=] T et T [« T T T 0
0 40 80 120 160 0 40 80 120 160 0 40 80 120 160

PapilskE] NC £

XIEZH NC#H  USsP22

USP22 siRNA 41 siRNA 41

4  USP22 #i%lI /5 SW480 ZA A B HA L1505



P EEAR B A #5029 %
GurtE L (F =492.800, P=0.000), SXfRZLLE,  P=0.000), USP22 siRNA 21 CyclinB1. CDK2 fi ik

USP22 siRNA 34 m4nf 8 128 ( P <0.05 ), WK 5.
2.7 USP22 %l e EAfEXEBJHNRIZER

RO R R (P <0.05) 5 3 41 p21 Fl p53 AR k7
A2 H (F=168.414 1392018, 3 P =0.000), USP22

X B, NG 411 USP22 siRNA 1 +p 9 2 g SIRNA 4101 p21.pS3 BRI REBOUIRALTHE (P <0.05 ),
CyelinBl . CDK2 ik 25 (F=377.346 F1 211132, AR 2 I 6.
10" %1 B2 10751 o2 10 55 T 351 ¥
] . . 301 —
10* 4 10 10" o5
= 10" = 10 ;ﬁ 20 1
3.12% 3 3.46% I 8.85% | 1 15
B4 6.59% 873%| 0 PB3aBE 1189 | = 10 :
10" 100 10" 10’ 10° 100 100 10° 10" 10' 100 10 0 — r -
YHHEZE NC 4l USP22
oyt NC 4 USP22 siRNA 21 siRNA 41
T EXTRALLEL, P<0.05,
E 5 USP22 4l SW480 HpET- AT IER
Fx2 SAAYPEXAXEZEAEMREZLE (xxs)
2051 CyclinB1 CDK2 p21 p33
X BE2H 0.77 £ 0.08 0.86 + 0.02 0.25 £ 0.01 0.45 +0.02
NC 4 0.75 + 0.08 0.84 +0.04 0.26 +0.02 0.48 +0.03
USP22 siRNA 21 0.30 +0.03' 0.43 +0.09' 0.62 +0.07' 0.91 +0.09'
Fia 377.346 211.132 168.414 392.018
P 0.000 0.000 0.000 0.000
T SRR LA, P <0.05,
MMl NC4L USP22siRNA #4 ¥ R ZPEM G AN, ISR
CyelinBl s kD Ak sh-USP22 fiefr &5l USP22 ReRpyZik, IHARL
ychin s N 3
PP S CNE-2 ZHf R BB e ™ skepps ™
p21 18kD WA R, GEE AL USP22 RS = A ] e
- . S5 H g kA KRR, USP22 ik 5 AR
Je 2 L 00 5 VA R AR DG, ] USP22 ik
ps3 53kD IR R A T 25 VG Y A e, TR R A P At
W25 ", AR AP, HT-29, HCT-116, SW480
36 kD .
GAPDH 3 bRAE BRI R AT USP22 3k, Hr SW4S0 (1
\*E. = —",;.— .
6 USP22 /%I, BBEARE AL o
USP22 7 4l Jifd i 1A o 4 2k 72 vl 31 =5 224 H .
3 i hSAGA ZF A+ 52 84, Hisd A= i
vite

2005 4F-, GLINSKY 25 " Xt 45 Ff IR 21 4L mRNA
AKOEBEAT 08T, & BRI 20 Y 11 S Fak iy 5
PRIAT AR RESE T AR s B (K], 604% USP22, BUBI,
HEC1/KNTC2, CCNBI, Ki67, Ghx2, FGFR2, ANK3,
CES, BMI-1 F1 RNF2, USP22 i3 3kl GE- S5 &A= |

Fi s E S AL s (Fln kil . AR A
ZHEA) B HE S 5 W S B R K 1) )3 2 LA
TS DR 57 ) USP22 J& hSAGA fUVBAN, AT LA
SIS 8 1 H2A A1 H2B 1) 29z RALFAL 8 HA 19
AR ABEFEAE ] RN AL 95 3R R I USP22
X T 45 e A ST s ), 25 R R I USP22 R
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