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ZEBRMERESELEERERHNRIZEREI HCT116 4 B9 ) &l 1€ A
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[ ZE] a8 FhzEEsEanE 53 ubiquitin specific peptidase 53, USP53 VHELE B i 20 28 b Y ek K S H i 3R
kX A E G HCT116 AUMUIRERs4m . F & 1 i8] Real-time PCR J% THC 7 46 45 B 9 B0 55 41 41 vh USP53 By 3%
KDL ; A UCSC CANCER BROWSER 424/ TCGA %48 1% , Kl USP53 mRNA ZRik7K -5 i RAFE K HUS 1956 5 ; HCT116
20 R RIS 3 6k USPS3, BT CCK-8 K sE et M S B A I HCT116 4 st fl, 4 F @ i fbss B BoR , USPS3 7E%E
SR B T TR LY 91. 67%(44/48 ) vs 18.75% (9/48 ), P <0.01 ], FE3FZHL USP53 mRNA KL T
JELY (0.85£0.32) vs (0.46 £0.27 ), P <0.05 ], AL USP53 mRNA £ K /K5 Fl 5 A 5, 335 80 AL 75 Bk 22
(P<0.05), 353k USPS3 Ja , 4ni e e A8 H 25 R (1123 £27.22) ws (1338 £55.24 )4, P <0.01 J; CCK-8 SZER 451
SRR R AR A T A7 ) MR (0. 14 20.01 ) vs (0.18 £0.04 ), P <0.05; (0.23 £0.01 )vs (0.32 £0.01 ),P <0.01;
(0.45+0.03) vs (0.80 £0.05),P <0.01;(0.83 £0.03 Jus (1.18 £0.10),P <0.01 ]. % #&: USP53 7E4%5 HG 335 F
SRR WG AASE, USPS3 R s AN A3 58 , $7 USPS3 AT AR A2 Wi K367 45 BV R BB A
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Expression of ubiquitin specific peptidose 53 in colorectal cancer tissues and its
inhibitory effect on HCT116 cells

SHEN Wenbin, ZHI Jiajun” , JIANG Honghua, CUI Long ( Department of Colorectal and Anal Surgery, Shanghai Xinhua
Hospital Affiliated to Shanghai Jiaotong University, Shanghai 20009, China )

[ Abstract ] Objective:To investigate the expression of ubiquitin specific peptidose 53( USP53 ) in colorectal cancer tis-
sues and its over-expression on human colorectal cancerl! CRC ) HCT116 cells. Methods: Real-time PCR and IHC were
used to examine the expression level of USP53 in colorectal cancerous tissues and the para-cancerous tissues; TCGA data-
base, provided by UCSC CANCER BROWSER, was used to validate the relationship between USP53 mRNA expression
and clinical characteristics as well as prognosis; After over-expressing USP53 in HCT116, the changes in cell proliferation
were measured by CCK-8 assay and colony formation assay. Results: THC showed that the expression level of USP53 was
higher in the normal para-cancerous tissues than that in cancerous tissues (91.67%[ 44/48 | vs 18.75% [ 9/48 ], P <
0.01 ); the same was also found in the mRNA level ([ 0.46 +0.27 Jvs[ 0.85+£0.32 ], F=0.925, P <0.05). The
mRNA level of USP53 in CRC was negatively correlated with the prognosis ( P <0. 05 ); Over-expression of USP53 in
HCT116 cell significantly decreased the colony formation ([ 123 £27.22 Jws [ 338 +55.24 ],P <0.01 ); CCK-8 assay
also showed that over-expression of USP53 also significantly inhibited the proliferation of HCT116 cells ([ 0. 14 £0.01 ] vs
[0.18+0.04 ],P <0.05,[0.23+0.01 J s [0.32+0.01 ],P<0.01,[ 0.45+0.03 ] »s [ 0.80 +0.05 ],P <0.01,
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[0.83£0.03]ws[1.18+0.10],P<0.01 ). Conclusion: USP53 was downregulated in CRC, which is correlated with
the poor prognosis; and up-regulation of USP53 could inhibit the proliferation of HCT116 cells in witro, indicating USP53

could be used as a diagnostic and therapeutic target for colorectal cancer.
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Jee i [ G R il 2 b [ 4 R R R R R b
TH2 . B E A SMEHIBR ARST BT A e
RS T A LRGN, (EL45 T 98 B8 B A A AR
IRAZE SR, S 1 2 o R B 485 e s . Rz
F ARG Z G AL AT LGRS K R s Hiz R
() 14 3 42, DA T 3K B 43802 2 -2 1 AR X — i i
L R AR R T, Rt 2502 3R A Tl 1 40
ARt AR . R R S R
ik, AT LA DRI Wit {55 #% A P53 45 4 il A
BRI S o T S, AT 20 2250 1 K
R AR T 2 B R G 53
( ubiquitin specific peptidase 53, USP53 )& 272 & 1k
B G — 51, USP53 Al B85 Cantu ZE A 1E /)
BT SR AT T A 550 (RS g 1) 56 9%
TWTFEARIE . AWFFERAT THC SER POt E i PCR
TCGA ¥4 i K A4 A1 40 i S5 36 55 T Be, 0 46 BF 5%
USP53 TE45 H g B T G 2k 1 00 S 4 i A )
FIRE Bk E— 0 B ] USPS3 (14 BT R4 fit
Fei

1 ARSI

1.1 EZHA5XA

NG5 H i ikk HCT116 W | rh ER#Br
AR , SR DMEM + 10% G4 753535, G4
M3E( FBS )} Opti-MEM 5 3% 3L [ 2% [H Gibeo
5] DMEM /=5 4 55 5% 5L B 2€ [# Hyclone 23 A .
YA ) PEL g B 35 E Polysciences 23 ], USP53
Pri&( HPA035845 ) ) A 2 [¥ Sigma-Aldrich 23 ],
S AL G 52 . Pt K (o S [ v e
RIAH] . RNA fh#E K qPCR AF W H H R TaKa-
Ra A H], CCK-8 i &M H H AR A58 .
Western blotting 5 % it HH — 4t A 1 E 3 = KA
Al Actin TR H 3£ E Sigma-Aldrich 23 7], &%
I H 92 & Milipore 23 F .
1.2 ZAMmEFRARE

WA b A8 A s 2 e I T AR s B 45 L

AT TAMRE 2009 4F 1 H 2 2011 4F 12 A WA A9 1E %/
I IeE O AT R 45 B g B L B UhR AR R 48 il BT
HhRARRREY BT R Sd A, BEHEE
A RS . 48 B IE &/ I Fe X () 45 B e b AR
LI VE R ZUN B T i fb e, B 1S Bk
HibnAs 3 3547 Real-time PCR SE56 ,
1.3 S8R HEZ PCR A& USP53 4140 % 40 e,
i SR S

ZH4L . RNA K RNAiso Plus $2 5, % Ji Pri-
meSecript® RT-PCR Kit #4755 . 5L 26 5E it
PCR ¥ 25 (i [l SYBR® Premix Ex Taq®if7#] & M ABI
7500 cycler HEATAGIN . FRAFE: 95 °C .5 min, Z
J5 95 C .5 5,60 °C .10 s 3t 50 MR, K 6APDH
YERN S, [l 22 i R R R b . S0
PCR JF 51N K . GAPDH, Forward( 5'-GTCATC-
CAACGGGAATGCA-3"), Reverse ( 5'-TGATCGGT-
TACCGTGATCAAAA-3'); USP53, Forward ( 5'-CCA-
GATTACGACAAGCAACC-3"), Reverse( 5'-CCTGCT-
TCCAAATTCCTGAG-3" ).
1.4 Sy asri s 3 &4l USPS3 2R 55 20 42 Am
EFAE PRk

HAUE FH FUBLES KAk PURB R 2 BR P IR
P E ALY S A —PT 4 COKFRER, I HINA
B S AP R IC PR IR E 30 min, DAB I
g ARG Y JFIOK B I . SR 12 4%
ATV  TCY el 0 43 BB YR 1 4y, TP
Yettoh 2 4y EEYLON 3 4350 ~25% a1 4y,
26% ~50% JEFE A 2 43 ,51% ~75% H 3 5%, >75%
4 G RG] x 58 B TS o
1.5 Western blotting 4 HCT116 %1 e, ¥+ USP53
Ak

HCT116 4 08 A S TE T b il R il -2
VR0 TR P 58 s FhL Uk U e B8 R TR 41 2 RS, HH 5%
RS A W= IR E A 1 h JE—Ht( 1:1 000 )4 Cid e,
UH AR I E P Bl AR —4T( 121 000 )5 = i
BEE 1 h, [FIRTLL B-Actin HNZ,ECL B3,
1.6 USP53 i &3k i As 4% 4 HCT116 4 je

¥ USPS3 4 cDNA #fi A pCDNA3. 1 1, il J5
e ORI TR Y. 25 1 K44 HCT116 4H LA



WS, 2. IZ R PR g 53 7E45 E e h B9 25 KO HCT116 40 i A4 il 4 . 425 -

70% % FEEE N 6 LA, R H 5 YL it il G BE 29
80% 7247, K pCDNA3. 1 & pCDNA3. 1-USP53 Jfihi
AL S pg FIEINZE 6 fLAR, 4% PEI FYeik b 175%
e FEYLIS 6 h PRI .

1.7  FZBERmAam USPS3 it & k3t HCT16 28 i %
&7 B A8 1 09 %5 !

UL IE AT Z )R, DL 500 S/ FLEERN T 6
fLtlrp R R E AR AT WA e R ( 297 ~8 d) 5
FBEFRAL  PBS YRIRJG A 4 °C &0 Rl /Y H B
%€ 30 min, &5 YL 10 min, PBS YL 45 BT,
IR I BUE
1.8 CKK-8 i:#m USP53 it & ik j& HCT116 %8 f2
3% 7 oL

U5z 5, A 1000 A~/ FLIERN T
96 FLAR T, 1 25 X IR DL K 24 (48 72,96 120
h 41, 70 5IHA 20 pl CCK-8 5, 155 1.5 h J5 il
FEHAE 450 nm ZEOEERE( DA LA A fL
DAEWR 7S FIXTBRAL D (A 15 e & S5 5 AR R 4h i
BEBEAKF- . SEIEE 3 K.

1.9 %itFo

Joi H1 SPSS19. 0 WA R A 47 534 , Bt R FH
+s RN o AR HECR H ¢ K% ; Kaplan-Meier 4
HEAFHIZR AL, LA Log-rank K556 ; Pearson y* e /F DU A%
FKK:, LA P<0.05 8 P<0.01 FREFALIHT

2 &R

2.1 USP53 4 H &b AL

48 ) 1F H /b 968 L X 80 R A 2 2 Ak 25 2R
7N, iR 2 21 R USPS3 363k i 8 K T 15 % 41 41
[18.75%( 9/48 ) vs 91. 67% ( 44/48 ), P <0.01 ];
], S A 98 8 B PCR & & 1) & 8K, USPS3
mRNA /K [FREAF 7R & IEF 200 B 2 28U
A4 (0.85+0.32) vs (0.46 +0.27 ), F =0.925,
P <0.05 ],
2.2 TCGA %3 % ¥ USP53 mRNA % ik K-F 5
V=Ri:ES

S H1 UCSC CANCER BROWSER T.H T #; TC-
GA Z5I o i n] RRAL IR L 15 31) 406 1911354 6 B fil
J& K USP53 mRNA Kk {5 BBy % kL, 7 Hrgi ik e
LR T SFRA CZIN £ 1,P <0.05), 5 Mg 0
TN M S TC BAH S, X} S FAEF RN
Bro] W, USP53 mRNA % ik K S Ml , H 1 ) B 2%
(E2,P<0.05),

&1 USP53 mRNA Rz 54 HFE
BEIGKFERFIEXR(n=409)
Tab.1 Relationship between the expression level
of USP53 mRNA and clinicopathological features

of patients with colorectal cancer ( n =409 )

USP53 mRNA
Clinical feature P
High Low
Age( t/a) 0.038
<50 39 23
=50 167 180
Gender 0.524
Male 111 109
Female 95 94
T 0.2
Tl 7 6
T2 35 30
T3 145 134
T4 19 33
N 0.263
NO 124 107
N1 51 53
N2 29 42
NX 2 1
M 0.496
MO 136 144
M1 34 26
MX 36 33
Site 0.392
Colon 158 159
Rectum 48 44

2.3 HCT116 #a e ¥ id & A USP53 #t % % 47 )
HCT116 %038 34

SCHF ¢ G RE 5 PCR M Western blotting £ il 2%
RN, USP53 #E HCT116 40 i v i3 35 1K 3A.,
B). FEREIER LIRSS Won ik Rk USPS3 4l ik
TE BB /0 Tk B (1123 £27.22) ws (1338
55.24 )1, F =2.168,P <0.01; & 3C ], &1t ik
USP53 fiefi & 2 /> HCT116 40 i Y 72 [ 2 1 AE
J1. AR CCK-8 Z5 59 813D ) it ik USP53 41
YA FERE RS 2.3 .45 R AR T 0 R4
[Day 2:(0.14 £0.01) »s (0.18 £0.04 ), F =
7.429,P <0.05;Day 3:(0.23 +0.01 ) vs (0.32 =
0.01),F=1.189,P <0.01;Day 4:(0.45 +0.03 ) vs
(0.80+0.05),F=1.803,P<0.01 ;Day5:(0.83 =
0.03)vs(1.18 £0.10),F =2.054,P <0.01 ],
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Normal Cancer
A: Schematic of expression of USP53 in normal mucosa,
black arrow showed the luminal side,blue arrow showed
the basal side and red arrow showed the cancer;
B: Real-time PCR was carried out in 15
paired tissues ( normal mucosa vs cancer )
El1 USPS3 HEEEMEAADRIETH
Fig.1 Expression of USP53 was down-

regulated in colorectal cancer tissues
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B2 USPS3 WRRZEHEEEARBURERX
Fig.2 Low-expression of USP53 was correlated

with prognosis of colorectal cancer patients

2.4 TCGA %3 % ¥+ USP53 mRNA & ik KT 5 pf
i KB A ST B AR &

% Fi UCSC CANCER BROWSER T. H F %
TCCABHE e rha] MR AL B , 15 31 51 6113 A o8 8 ¢
BB, 234 875 , USPS3 28 1K BRI , g A%
FL(1.15+0.10) ws (1.51 £0.15) em, P <0.05;
B4 ], 8 Ay Sy s ik 25 [ 73, 10% (19/26 )os

96.00%( 24/25),P <0.05 ],

A B HCTII6- HCT1l16-
- pCDNA3.1 __ USP53
S S | usps3
ole= —_— _|< p-actin
HCT116- HCTI16- l
kA i
C PCDNA3L  USPs3 D,
- € HCTIH 6-pCDNAS I
] & HCTI16-USP3 b
L
g s L0} iw
af &
5 0.5 " L
Qo
0 " -
pCDNA3.1  USPS3 R i L
lime (t/d)

*P<0.05, " P<0.01 vs HCT116-USP53 group

A: Real-time PCR analysis of USP53 expression in HCT116 cells;
B: Immunoblot analysis of USP53 protein level in HCT116 cells;

C: Colony formation assay was applied to investigate the ability;

of colony formation of HCT116-pCDNA3. 1 and HCT116-USP53 cells;

D: CCK-8 assay was carried out to study the effect
on proliferation when overexpressed USP53
3 RIE USPs3 I BRI LA HCT116 K185
Fig.3  Over-expression of USP53 inhibited
HCT116 cells proliferation
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* P <0.05 vs high expression group
Data were obtained by using the TCGA database
and tested by independent samples ¢ test
El4 USPS3 RASZEEBMERKERHERX
Fig.4 USP53 expression was negatively

correlated with the maximum tumor diameter
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FZ RABER G RLA 90 AL, REATLL 3
HERFE, LT USP 12 ZRIEA i K i A ubig-
uitin carboxy-terminal hydrolases, UCH ), B[ £ iijrJg $a,
5 M i( Otubainproteases, OTU ), 7% Machado-Joseph
LEFIIE A B % ( machado-Joseph disease protein do-
main proteases, MJD ), JAMM 4 J& & H i ( JAMM/



Wl % Z AR S 1 53 2655 EORE Th i Feik % HG HCT1 16 4RIy VI 47

MPN domain-associated metallopeptidase , JAMM ), .
40 B i Ak B 11175 5 85 11 ( monocyte chemo-tactic
protein-induced protein, MCPIP ) Ll K #51K 2 [
( motif interacting with Ub-containing novel DUB fami-
ly, MINDY ), B& JAMM k%% 4 J& 25 (g S H A4 1
EMEER N, A, X R ERE S
Bl IR AU A M 15 58 e SR 5 4 5 22 05 TR 3
FEAEH T TR TR A R I S
3 % LN Hippo B Wnt 3 64 1) 8 42 1 FH- 5200
WM F507 R AV G A g 1) A Jee v 3 O B
FHE224 A 44 (0 2 R S T 75 PS3 SR 1T £
KRB A 07 R AL F M AE IR (1
KA R Y] E 2ok oy TR, (H 20 UL
KT USPS3 HyMIFFT , A DRI 2 Aif 0 AF 5 22 A USPS3
FIRERE— B = Wl 0 M Y AR 1, A SCBR R 7R
USP53 Z8/A2 i/ INB R, AT UOWLZE 31 H- 855 6 40 0 1 42
P& Cortis #i BN, T 75 /N UV ) 64T PE T
W 10 70 S PR v 0 AT AR AR

AW SEAE W R 45 B R R b,
i Real-time PCR & IHC 55280 F B, W16 002 T
USPS3 75 IE# AU i Rk i i H U P IRk
i I [ AMERE A 58 A TCGA B e rh i 3Rk i s
Fr Kl R BE U7 1Y K04, IR SE T 45 B e 4 2
USP53 mRNA RYZRIKEACPF-5 B IME H, ki
s B, A, T TSRS USPS3 X 45 BV
AP0, AT FEAE NS5 B de 40 i bk HCT116
TGRS i 31K USPS3 g CKK-8 Je se BEIE ik
ERA USPS3 n] LAFE (RSl Fif e 240 it By 44 5

S5 R S Bl 92 375 3 1) £ diE , USPS3 RE S
R AMIEGE , RS GE IARSER) TN M JC 3%
ARG (ERAE 1 7 B AT AR B USPS3 Rk /K-
59 RN AT ARCAE AR G, IR USPS3 Al
A A A 968 /N2 i e g a8 DX R /D, T4 A 10
PRGN HIFTA &3k DU 3 B0 WAL YT HRAT 55 AH G i
SRR AT S P >

7N ARWETE R BAE IR 41 USPS3 2B
JIE T i T T EC Ay 3, e el R g B o)
THREDIRYLHEL, B AR S ) AR OC . i ad #
FRRDOLL, T AR B h USPS3 YRR O &
J T TR . USPS3 fE4% B4 E e T IRk ik
SRR WU AT HRBT S R /A O, i 3R A
USPS53 ] LA il Fif 953 240 6 114 44 S0 38 52, 30 USPS3
TESS B9 b Al BEAE 0 — A1 S DX & 4 4E H , Ti
FERAMLHI FI D REATS IR AT 155 K 9, FEAE 1E 11 2
LR B 28 R IRATIIRMEAFHESE
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