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ABSTRACT Objective: To investigate the clinical significances of expression of USP22 and BMI-1 in colorectal cancer (CRC).
Methods: The mRNA level of USP22, BMI-1 in 82 matched samples comprising primary CRC and paired non-cancerous mucosa were
detected and compared by quantitative RT-PCR. Then the correlation of mMRNA level of USP22, BMI-1 with the clinicopathological
characteristics and prognosis of patients with CRC were analyzed. Results: The mRNA expression of USP22 and BMI-1 were
significantly up-regulated from non-cancerous mucosa to primary carcinoma (P<0.0001). Both genes existed positive and significant
relationship (r=0.708, P<0.0001). Increased mRNA expression of USP22 and BMI-1 were associated with certain clinical-pathologic
variables such as advancing AJCC stage (P<0.0001). Overexpression of USP22 and BMI-1 remained a statistically-significant prognostic
marker in the Cox regression analysis. Conclusion: The co-activation of USP22 and BMI-1 may associate with the progression and
prognosis of CRC.
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1.2.1 ik USP22(Ab4812) .BMI-1(Ab14389)Iy FH F 3% [ Ab-
cam A ] ; B —actin (sc—47778 ) W) H T Santa Cruz Biotechnology
YIS

1.22#$t USP22 (Hs00392758_m1) BMI-1(Hs00180411_m1),
GAPDH(Hs02758991_g1)4 | T3 [El Applied Biosystems Ao
13 7k

131 EFE RT-PCR#&M 1 FH Trizol 7| (Invitrogen)ZE % 1
AR A T HUS RNA. R High—capacity cDNA reverse
transcription kits(Applied Biosystems)?5 ¥, cDNA . ¥ F TagMan
universal PCR master mix (Applied Biosystems )l TagMan  gene
expression assays probe and primer mix(Applied Biosystems)7F ABI
prism 7000 sequence detection system 5% i, USP22 .BMI-1 K
GAPDH FURGIN R4 IR e AR AN 20 pb, A8 2 pL 7249
FEARHY ¢DNA \1pL 514 .10 pLTaqMan  Universal PCR ISR
ALK 7 pl JG RNA k. BIERLAFNT : S 95 CHiAE M
10 min; 3K JEAT 40 A3, £145 95 °C 15 s #1160 °C 1 min. A
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N FH SPSS13.0 GEtt 2k A T Hs AL 32 , JHBCXT ¢ 4 55 43
T mRNA #1575 7 ; FH Pearson coefficient 43 & [K] 1] i) B
P s AT B Kapla-Meier #6556, 21 (8] A= 47 22 5% H log—rank
g, FIF Cox B MIIF M Iy WL T H BUS B2, L)L P<0.05
et BAA TR R,

2 HR

2.1 KFERIESHS B USP22 % BMI-1 mRNA B3R %

KIS USP22 mRNA il BMI-1 mRNA (5534 7K F- 2 i
2 5 TN B9 1E 3RS IR 2H (P<0.01) (8 1A-B), Jf % 2 B 2
AHIME@=0.708, P<0.01)( 1C). FATHEMFEAL HRIE S
FHEZFAL 245D s 33RO IR 42 2 £ W IRERiE,
2 fEZ ik, 7E 82 AT RNA BEA A, USP22 3%
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Fig. 1 Expression of USP22 and BMI-1in CRC
*E:ARR USP22mRNA EREFRIZEES TEEHEA;B.ARR BMI-LMRNA EREHRIZEES TEEHEA; CALEK USP22 mRNA
5 BMI-1mRNA ZFEREHATHRIEBEZRX DRRMNBAHGERZEAL);ERK USP2 EIRBARAFBRILFARK BMI- 1 EREARFER
%o
*Note: A.USP22 mRNA expression in adenocarcinoma was significantly higher than that in normal mucosa; B.BMI-1 mRNA expression in

adenocarcinomawas significantly higher than that in normal mucosa; C.USP22 mRNA was significantly associated with BMI-1 mRNA expression in
adenocarcinoma; D.a control group (immunohistochemistry); E.USP22 is highly expressed in cancer tissues; F.BMI-1is highly expressed in cancer tissue.
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% 1 USP22 #1 BMI-1 mRNA 7£ 82 3tk f7iE A4 th i 3%
Tablel Expression of USP22 and BMI-1 mRNA (2-fold expression andysis) in the 82 primary CRCs

RFRi& Rk ISR 3
HEE Decreased expression Intermedial expression Overexpression
Gene Bl % Bt Bl Bt Bl Bt
Frequency Percentage Frequency Percentage Frequency Percentage
USP22 12 14.6% 31 37.8% 39 47.6%
BMI-1 12 14.6% 23 28.1% 47 57.3%
USP22+BMI-1 9 10.9% 39 47.6% 34 41.5%

# 2 USP22 mRNA #1 BMI-1 mRNA K)3Ri%E 5 XI5 B Ik KR EFHERI X
Table2 Correlations of mRNA expression level of USP22 and BMI-1 with the clinical-pathologic characteristics of patientswith CRC

uUspP22 BMI-1
& Vaiables n
GA P GA P

1451 Gender 0.199 0.474
B4 Mae 38 1.612 2.737
% Female 44 3.455 4.045
R % BhEER iz Site of primary tumor 0.526 0.808
#5R7 & Colon 27 1.855 3.071
H #JE Rectum 55 2.769 3.535
Ay K 7Iv (cm) Tumor size (cm) 0.393 0.676
<5 51 2.957 3.689
=5 31 1.753 2,916
A2 4y 4% Histological grade 0.891 0.882
=)kt 36 2.661 3.049

1 434¢. Moderately differentiated 31 2.025 3.321
{K4>1¢ Poorly/undifferentiated 15 2.828 4.452
pT 0.775 0.646
T1,T2,T3 29 5.756 4,711
T4 53 1513 2.812
pN 0.824 0.962
NO 49 2.562 3.412
N1 33 2.239 3.321
pM 0.336 0.042
MO 69 2157 2.690
M1 13 4.832 12.685
AJCC 0.033 0.046

I 18 9.537 7.837

II 28 1.184 1.939

I 23 1.390 1.811

v 13 4.587 10.439

2.2 USP22 & BMI-1 mRNA RiAKESKFREIGRFBERME 2.3 USP22/BMI-1 mRNA lRIE 5 BEERHE X

PSR Kaplan—-Meier 43#732 1, 73515 USP22 Fil / 5 BMI-1 3%
USP22 1 BMI-1 mRNA 223k 5 R 0 G R B2 AHDC SR IR IR4IAH L, USP22 1/ 3k BMI-1 mRNA #3254 iR

P W2 2. USP22 mRNA /K25 AJCC(P=0.033)/r % UJ#H #4519 3 4F DFS 2, Z R A 41t # 2 L (GE 3,18 2). Cox M1IH4)

;1M BMI-1 mRNA 7KF-5 pM(P=0.042) . AJCC(P=0.046) . EAH A i/R USP22 Fl BMI-1 [yt [al & 235 /8 2 HUs it 57 fa b

Ko KR & 4).
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Fig. 2 Survival differences of CRC patients with different mMRNA expression level of USP22 and BMI-1
*EARFBRIZA; 2RFHRFIEH; 3R KRERIEH
*Note: 1.Decreased expression group; 2.Intermedial expression group; 3.0Ovexpressed expression group.
% 3 Kaplan-Méier £ 155
Table 3 The surviva statistics by Kaplan-Meier analysis
N 3 £ DFS(%) EHEFERA) P
S Total 82 64.6% 35.358+ 1.242
usP22 <.0001
{ 3% 3% Decreased 12 91.7% 40.719+ 1.960
R i% Intermedial 31 83.9% 39.191+ 1.535
& %i& Ovexpressed 39 41.0% 30.579+ 1.930
BMI-1 <.0001
{k %% Decreased 12 91.7% 40.811+ 1.968
fi3R i Intermedial 23 91.3% 40.911+ 1.319
& %% Ovexpressed 47 44.7% 30.940+ 1.758
USP22+BMI-1 <.0001
{k 3% 3% Decreased 9 88.9% 40.037+ 2.574
fi3R % Intermedial 39 87.2% 40.042+ 1.240
& %% Ovexpressed 34 32.4% 28.647+ 2.023
3 4 Cox B3 #HN DFS F/E#&EY
Table4 DFS predictor model in patients with CRC by Cox regression analysis for DFS
Regression coefficient standard error Pvalue 95% ClI
AJCC 3.504 0.229 <0.0001 2.238-5.488
USP22+BMI-1 0.061 0.535 <0.0001 0.021-0.174

3 ik
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FRIX LT AN PR 3 TR AR P TR0 22 ol AR [] 25 28 P g 1) 5 %

3R R T 2G50 o Lahad 25885 BEIEM T Glinsky 2579 T
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FOEE TR 20 MR 28 R A% o A8 Hh R AR T AR A,
TERTI T AR, R A1 4 B USP22 2 5 K i 1) 4 A K ), 3F
H USP22 W& AR W TN AR TS o {H2, USP22 fnif 5
IR L AL DA B

K SCHRARGE , BMI-1 FEZ FUBE R s ik, JFES
XLEE R 222 SR TS S — RN R A G, R TR
SR BMI-1 i Jik PR 3R (758 I BB OB 30 (B T4, (L REMOS
A B N ZH Pfr e v 4 i RSORS00 77 98 30 A e
FURE R FIIGT T 2 2, BT, 1R 2 S0 a5 KA W
USP22 1 BMI-1 7 TfiE P REZ R L ES : )R ILF ik
S EANME ) G1 ISR 5 2) BT IR AR AT T s
INK4a/ARF 17,5 ;3) Wi PhRe 548 A iz RILBMiFE L
R, A 2EE R USP22 I BMI-1 7] Bk gl — A3 [E ke 7
MR P

ARSEE R, FRATEEIT 82 A~ B 1 414 B g 5% 4 4Lk
BRI, 255 W USP22 I BMI-1 mRNA Y334 7KF M
FEs R B R A LR, I B HERR S AJCC B4 a5
I, mUCHEN USP22 Al BMI-1 A9 #HE il S 380K s i
R, A — IR USP22 Al BMI-1 W7E I RAE T, 341
P T B S KRB E TSR . Kaplan—Meier 4347 2
By, 5 USP22 il / B BMI-1 mRNA 1 {I% 3¢ 35 41 40 o %2,
USP22 Al / 5 BMI-1 mRNA A& RINAH T2 7, b,
Cox [R5 M7 @7k USP22/BMI-1 (%3t [] v 2634 Al 4 Ay 8 3 7
ST AE I R R o PR, A AN USP22 il BMI-1 AR &
TG AT oY, BRI AIGYT ; RN B usp22
BMI-1 3t [m]3 Ab vT A2 i K e 9 e A R e

T A SCHRIR I8 , USP22 °H e—Mye THAEATT , Al USP22 )5
e—Myc $ 5509 PEAR BE . 3 0855 180 1T BMI-1 J2& c-Mye MY E
IERE M, TR AT AR b A 8 USP22 TT LLJE Y pRB
(BMI-1/p16INK4a/cyclin D2)1 p53(BMI-1/p14 ARF) ) 2538 #09,
R, USP22 7] AE T i 3435 BMI-1 B0 3 B4 15 Je E 1) % AF
KR, MR 2 AR H A IR T B2 USP22 ik BMI-1 Ui
BRI FZEALHD, (H X SRR AT T S IRA T EAK B S50 T % —
HATHIE
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