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1 E:. BH H 4 AMmEar iz £ 4 L& 9 8 11(ubiquitin-specific protease 11, USP11), & & Bz f 1 14
T o (protein phosphatase 1 catalytic subunit «, PPP1CA) kKT 5l RmMmagMmEE, Fik KWEHLTE AR
E R 20154 1 A ~ 2016 5 4 F 87 B4 B J% % 2 SMFHF Rinrk o9 55 20 R Fe i o S AR AR ZIE R FAE . RN SRR
€% PCR #1] USP11 mRNA #= PPPICA mRNA & A K-F, %8 40224L54n USP11 4= PPPICA & & & A KF. KA
Spearman #8 5% M5 45 A 4148 F USP11 mRNA 5 PPPICA mRNA £k dgA0& M, o0 =454 AR Is RRHE
BAERG K R RGHIT S, it B A A E, KM %% USP11 #= PPPI1CA % & &k fakk 5 M2 A% B4 A A,
AL WE COX wandres Ak &L e R PraRf., SR B45F USP1l mRNA[3.49(3.45,3.52)] #= PPPICA
mRNA & & K [1.13(1.11,1.15)] & T 3% 5 2122 [1.02(0.99,1.06), 0.35(0.34,0.36)], £+ A %itF &L ( Z=-11.397,
—-11.423, ¥ P<0.001) , % & JE2 2% F USPI1 mRNA 5 PPPICA mRNA % ik 2 E48 % (r, =0.658, P < 0.001),
USP11 #= PPP1CA %A 5 45 H 1 & TNM o i fe itk B 45 5545 % ('=5.386 ~ 6.471, ¥ P < 0.05), 53, F#& 4
F R o o ALFEE LK (1=0.039 ~ 1.130, 33 P> 0.05), FI2Mi5 34 AR, K5 5FLAEHKFEH 6437%, USPII
F2 PPP1CA & & R A PO ARG S F XA B E A 55.17% #= 57.41%, 4&T USP11 #= PPP1CA & & & ik M2 ( 82.76%,
75.76% ), £+ A %t 3 % L Log-ranky’=8.900,9.081 39 P < 0.01). TNM 2 Il ~ IV 4 (HR=1.896, 95%CI 1.359 ~ 2.749).
M ELEEEAS (HR=1.818, 95%CI 1.391 ~ 2.698). USP11 A& (HR=2.404, 95%CI 1.791 ~ 3.754). PPP1CA a4 (HR=2.556,
95%CI 1.868 ~ 3.852) 4 4 & f & % & 6 R B4k 5 X% B & (P=0.009, 0.013, 0.019, 0.010). & ZAMWmE T
USP11 #= PPPICA & A&k, 5 TNM S Bifek @A %, — & TRER YW EFTE.
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Correlation between USP11 and PPP1CA Expression Levels and
Clinicopathology in Colorectal Cancer Tissues
FENG Fen(Department of Gastroenterology, the First People’s Hospital of Foshan, Guangdong Foshan 528000,China)

Abstract: Objective To investigate the correlation between the expression levels of ubiquitin-specific protease 11 (USP11),
protein phosphatase 1 catalytic subunit alpha (PPP1CA) and clinicopathology in colorectal cancer tissues. Methods The
specimens and clinical data of cancer tissues and adjacent tissues surgically removed from 87 patients with colorectal cancer in
the First People’s Hospital of Foshan from January 2015 to April 2016 were collected. The expression levels of USP11 mRNA
and PPP1CA mRNA were detected by real-time fluorescence quantitative PCR, and the expression levels of USP11 and PPP1CA
protein were detected by immunohistochemistry. Spearman correlation was used to analyze the correlation between the
expression of USP11 mRNA and PPP1CA mRNA in colorectal cancer tissues, and to analyze the relationship between the two
and the clinicopathological characteristics of colorectal cancer.After 5 years of follow-up, the overall survival rate was calculated,
and the K-M method was used to draw the survival curve of USP11, PPP1CA protein expression positive and negative colorectal
cancer patients. Multivariate COX regression was used to analyze the factors affecting the prognosis of patients with colorectal
cancer. Results The expression levels of USP11 mRNA [ 3.49(3.45,3.52) ] , PPPICA mRNA [ 1.13(1.11,1.15) ] were higher
in cancer tissues than in paracancerous tissues [ 1.02(0.99,1.06), 0.35(0.34,0.36) | , the differences were statistically
significant (Z=-11.397,-11.423, all P < 0.001).USP11 and PPP1CA expression was associated with TNM stage and lymph node
metastasis in colorectal cancer(y’=5.386 ~ 6.471, all P < 0.05), independent of gender, age, histological staging and degree of
differentiation (¥°=0.039 ~ 1.130, all P > 0.05). There was a positive correlation between the expression of USP11 mRNA and
PPP1CA mRNA in colorectal cancer tissues (7, =0.658, P < 0.001).At a median follow-up of 34 months,

ELWH: 2019 fFWh1Li {252 2RI H (1920001001013 )
EE®: 2% (1983-) , B, L, BIFAEEIN, AR50 m . HBEME, E-mail:ff198304@163.com,



44 K E S 4537 4% 4548 2022457 A J Mod Lab Med, Vol. 37, No. 4, July 2022

the overall survival rate at 5 years after surgery was 64.37%, 55.17% and 57.41% in the USP11, PPP1CA protein expression

positive group were lower than 82.76% and 75.76% in the USP11, PPP1CA protein expression negative group , the differences
were statistically significant(Log-rank x*=8.900, 9.081, all P =0.003).TNM stage Il ~ IV (HR=1.896, 95%CI 1.359 ~ 2.749),
lymph node metastasis (HR=1.818, 95%CI 1.391 ~ 2.698), USP11 positive (HR=2.404, 95%CI 1.791 ~ 3.754), PPP1CA
positive (HR=2.556, 95%CI 1.868 ~ 3.852) were independent risk factors for poor prognosis in patients with colorectal cancer
(P=0.009, 0.013, 0.019, 0.010). Conclusion The high expression of USP11 and PPP1CA in colorectal cancer was related to

TNM staging and lymph node metastasis, and both may affect the prognosis of patients.
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FFET 23R 53 J 3% [ 4 W eogd i 565 3 (67 LS S
B o ELHAERBEE W K, IR SR
#*, SRR E I ENGE, HRZEEHE
P s e b, BRI AR S AR AR AR RAN 27.70%,
P AL TCE VIR # 5 AR R A 5%,
A TR RS B A A W hRaE, LA —2
B AR5 s pLml, s B WUE . o R,
Ras 3 [F] 28 78 38 % 5 8 E & B & A 5 Y. Ras/
Raf/ 233735 b H B4 (mitogen activated protein
kinase, MAPK) {55 7 [ 5 5 J00G 7T 5% i 45 1 W 9
BB R A KA F 321K (epidermal growth factor rec
epto, EGFR) $ [ A7, S8 250 5= A4 P,
1M % B Ras/Raf/ MAPK {5 73 [ v i i [R] sl 41019
FEPH AT RS — R SRR VR T RS . 2 R AL
RALZEWA R R BT, A it
PR Y5 8 (R s Al V. BFFR R, AN IEH
Pz 2Lz RAE SnRER, Kz R
(deubiquitinating enzymes, DUB) %) [% fift 78 Ji iE 1F
R RIEEEAE Y, 2 Z R (i (ubiquitin-
specific protease, USP) & DUB KFjft i W5 |
Z5EAKR L ZI0A Ras 1MEHE . HAE A
WFFEHIE USPI1 7EFL AR . B 5108 55 SR i vh
FOFEFR 1Y R I REIR I 1 —Fh B RR AL S N Y
5y, fEANfE2E. M- RNABIDI. HEEAR
. A AR R R R R Y, A
WEIR M 1 #fk V3, « (protein phosphatase 1 catalytic
subunit alpha, PPPI1CA) J& & H B g fiff 1 W7 %Y,
5% 38 HoAE BTG MAPK (5 5@ %, 2 51103
9 & B ™ HAT T USP1L, PPPICA 1645 H
P VR M AN, ADESE R WS4, E g
USP11, PPPICA Eik7Zfk, it —#F 545 e
PR S S I R A1
1 #MR5RHE
L1 ARt Bl s — N REERE 2015 4
1 H ~ 2016 4% 4 WG 87 B4 32 SR AR VIBR
Mas H iR, Bk 46 ], Lotk 41 )5 4F
1% 34 ~ 82(60.25 + 7.48) % ; LR . RIE 65
B, FEWMRIEE 22 f1]; TNM 23031 T #2641, 10

Wrarf, A3, VHIT7 B, AAbRME: D%
ARG ER A RI2 W4 B, QWuNRIRZ, Rir
REEZRPEIRIT L AT BT QnEZbEi#E;
@I BRI IBE T TR e . HEbRARE: DI &
HAERO Miea s QP EO . L B SRRSO
Q& BB ; DB ARG AE . AR
BEMKEHMEOGE, ITERIZE 0.
12 A% 53X A NanoDrop 2000C # i3 & 4 Ot
It B i1, MiniAmp PCR 1 ( %€ Bk & /R B £ A
F]); ZEISS Y2# o il (b 5t Ui R A PR
F]) ; Trizol Ik F & (L MASERT R R R R
FRAT] ) 5 Takara 6% St 7 &, SERT b€ &
PCR(quantitative Real-time PCR, qRT-PCR) iz 7 &
(ZEHEEYEARAGRAF) ; USP1L, PPPICA
ik U H A RAF ) 5 BURd E ey
fifgbrRic i) 30 (SRDCCEHERHE A RAF] ) .
13 i
1.3.1 FRAEE . AR UIBRH ol 4 IR B 2
A= Scm FESHHL, T HLUER)E 15min NIREA
BUR, T -80°CHKAHIN, #1T qRT-PCR £l ;
TRATLHZIL 10g/dl b RS T [T, ik, P
A SESEY) A 4 wom, PEAT SR L U EA I
1.3.2 qRT-PCR ¥ {ll: Trizol i 7 £ #& Ht 4 41
SORNA, e 43 66 EE TS IE RNA M B2 A4
Ji, Takara ¥ %% 5% i 7] & & M cDNA, ¢RT-PCR
ik 7 & I 17 qRT-PCR 4 M, USP11 L % 51 9
5’-UUAUCUCAUCUUGAA AGAGUG-3", Fii#314:
5-UGUUGUUGUUCAUGACAUGCA-3’; PPPICA
WY 5°-TATTTGAGTATGGCGGTTTCC-3’,
TWEsIH: 5°-CCACAGTTTGATGTTGTAGCG-3,
FUWAEZ: 2wl cDNA, 1l 51#, 101 SYBR Green
Master Mix, 6 w1 ddH,0; Jz W 2% 4. 95 °C i 48
P 10min, 95 °C 7224 10s, 60 °CiE & 30s, 72 °C iE
i 30s, #H ¥ 35 K. W = GAPDH L iif 5] ¥
5" TGAAGGTCGGAGTCAACGG-3, F 5| ¥
5’-CTGGAAGATGGTGATGGGATT-3", 2744 it
H4HZ USP11, PPPICA FHX#isH .
1.3.3 LA R HE et U1 R 5 BB |
K. HE Jefa . oK, il 234k gy bR 2k
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PR BT 65 CHEE T E 45min J5 B, a4y
1R £h B2 vh W A 3g/d1 HL0, BH T N 57 i S Ak 9
B LIRS RBUR, AEdr PRI, E3 A5
USP11, PPPICA Filh7E 4 CHEE FIHF IR, K
H ¥ 808 S AR A B i i P &= T
PEE The “R&IEBORME R AT &80, ¥k
TSR 0 AR, IRAKE RO Fr, ARG
558 R PR A0 BT S S e L B0y . etk
E e, BREA, REA. BEgi3, 2,
1, 045; PAPEANAEL: fskd) FBEFLIEER 5 A mfs
PR, BRI b B AN LB, = 75%,
50% ~ 74%, 25% ~ 49%, 1% ~ 24% %1t 6, 4, 2,
147 PR UL or = Yo asi i x FHEEAIR,
Sar= 2 RN

1.3.4  Ffivh: S HBEE T 2o 2R s
SAE, BEVIE 20214F 4 A, GitAR)G 5 FERAAAR
(overall survival, OS) .

1.4 %itZFE a4 R SPSS26.0 4i it 4k {4 4b H
BE, THBCRBILLER (%) Fom, R 2K e
IEZSME A Je T 2255 PR T R AR + AR
7 (x+s) FRn, WARLBCRH ¢ K5 mASaAm
THaE SR A2 E (U4 21E] ) [M(Pys,Pys)] 3271,
WAL L3R Z K3 ; AH OGP R H Spearman AH
KMo K-M ISl A Ak, gl R H
Log-rank £ 5% ; >R JHZ K ZE COX [l H 43t 45 H 1
FEREPEAREMEER; P <005 HESA5IT

LA~ =N
£y SV

2 HR

21 ZHAMBALRE R FLL P USPII mRNA,
PPPICA mRNA % ik K -F b4 i 2 41 rp USP11
mRNA[3.49(3.45,3.52)], PPPICA mRNA [1.13
(1.11,1.15)] 2 3K /K °F 5 T 98 55 41 21 [1.02(0.99,
1.06), 0.35(0.34,0.36)], =S¥ A Gl E X (Z=
-11.397,-11.423, ¥J P < 0.001).

22 % HMHJEZL P USP11 mRNA 5 PPPICA mRNA
FarwgAaAte  ULE 1. Spearman AHIEME /T IR,
25 1 1 96 20 17 USP11 mRNA 5 PPPICA mRNA

FIREIEMX (7=0.658, P < 0.001),
125

r=0.658 P<<0.001

1.20F

PPP1CA mRNAZK -}

=3
n

Y=0254X+0.243

100 1 | 1 1 1 ]
32 33 34 35 3.6 3.7 38

USP11 mRNAZK
1 ZEPBEHAL DS USP11 mRNA 5 PPP1ICA mRNA

FIERIME R
22 4“4 A MRS LR P USPLL, PPPICA
o kamrEFEriy WK2, gSHEpEAN
USP11, PPPICA % 1 3% ik FH 1 % 43 Jill 4 66.67%
(58/87), 62.07% (54/87), HRE TSR AHE
A BEYE % 20.69% (18/87), 25.29% (22/87), 22794
il X (F=37.379, 23923, ¥ P < 0.001),

H: A h USPI FE4s B 80 h ik ; B O USP1 7414 3kik; C iy PPPICA 7E45 Himimdl 4l &ik; D i PPPICA 7Efinss4l

ZUhRik,

2 SEPFEALSESESHSH USP11, PPPICA EARIE

23 % # W 9% 484 USPIL, PPPICA 2 ik &
e RmIBAIEN X R R S EHMEAHS
USP11, PPPICA ik TNM 43 Filk (L 4 ¥ #4 H

K (P < 0.05), SHHI. il ABUENRL 4y
FEREETCK (¥ P > 0.05),
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*1 #HipEALZ T USPL1, PPPICA RixS5IGKHBIBHIEMIX R [1(%)]
USP11 PPPICA
I H n ; )

(i3 [ilé3 7 P B it Ve P

5 i 46 33(71.74) 13(28.26) 29(63.04) 17(36.96)
1.130 0.288 0.039 0.843

i 41 25(60.98) 16(39.02) 25(60.98) 16(39.02)

T (%) =65 52 36(69.23) 16(30.77) 34(65.38) 18(34.62)
0.382 0.536 0.604 0437

<65 35 22(62.86) 13(37.14) 20(57.14) 15(42.86)

MBI B 65 446769  21(3231) 41(63.08)  24(36.92)
0.122 0.727 0.111 0.739

B 2 14(63.64) 8(36.36) 13(59.09) 9(40.91)

AEEE Kt 1 87273 3(27.27) 8(72.73) 3(2727)
N 0.208 0.648 0.608 0436

Exla 76 50(65.79)  26(34.21) 46(60.53)  30(39.47)

INMZHH 1~ 1 67 40(59.70)  27(40.30) 37(55.22)  30(44.78)
6363 0.012 5.800 0.016

M~ Vi 20 18(90.00) 2(10.00) 17(85.00) 3(15.00)

kg 16 1509375 1(6.25 14(87.50 2(12.50
HESRD & 037 629 6471 0.011 750 (1230 5.386 0.020

k 71 43(60.56)  28(39.44) 405634  31(43.66)

24 USPIl, PPPICA A2 54 A mBEEH L A
HEGXZ WK 3, BEVi4 ~ 601, HikE
Vi34 H, RIF 54ERETERN 64.37%(56/87).
K-M [ifi £& & 7%, USP11, PPPICA % 11 3¢ ik FH M

ARG 54 DA N 55.17%(32/58), 57.41%
(31/54), i T USP11, PPPICA & 11 %5 B PE 4
82.76%(24/29), 75.76%(25/33), ZRA LI FE X
(Log-rank x’=8.900, 9.081, 1 P=0.003).

100

Lo,
1‘\..1.,
80+ 1.1:;11_1 B
Le. o
3 60F B T -
P &
| #
o 40 3 40F
20F -t USPIE (335 Mk 20 -t PPPICA M [ 414 M
—— USPIEFIRIEMPE —— PPPICARF iAWt
) 1 1 ] 0 1 1 J
('0 20 40 60 0 20 40 60
Be i ) () BT E(H )

E 3 USPll, PPPICA EEFIEESHEEEEEE EFME

25 HHAMBREFTER R Y mE X6 COX =2 3 iFig

oA DVES . AR . A8l AR B 25 e B i R UOEE MR, AT ARk
TNM -1 k4554 . USP11, PPP1CA iy 2484, FARFBAS T B 173K, B85 H 8w
Rifi U s ) SR s ] AR S, $fS A PR AR o, RAE L3 2. HEAFERATSREAR ", G5 B i 2 R — A 2R 1)
ZHAZE COX [MHAHr B, TNM 1 ~ IV AR, ATREEIE T4 LR R R s | P
WREZ55H . USP1L FHME & PPPICA BHME: W 4s B RS . i DREATRE . F5ECE R SR 52 . AT
S R TS A RS KB R 2 (P < 0.05), L3k 3, ML RERS . R BRI | (5 RE AL, B

%2 TEM IR T | SRS (3 T
% i Wil SRBE LA MIEREA , W R 25 PRI,
T B Kt 0 WFGEISES TR AT R 28 RIS BT .
B se5 T <6 s T - AR L0 2 0 R L 03
T FUBIP RS R, JLT5 T A A A

DUB J& HOCHE 72—, AT Tz RARrfn L,

IMp R IME 417 L BEIME 90"
gﬁg ﬁﬁ%;;fﬁgﬁm 117 AT A R S E G . T
’ A ZO T fEEAIRE 2L, DUB fEE %
AR [ PEHISS & FI0Z 245 6 0 ORI E HL AR 1, 700
USPI1 E =17 5 Bt 0" i Ao R R4 T AR . USP S DUB 3 24
PPPICA PEE “17 5 BAtE “0” Bi, USP11 A USP K RE W bt 2 —, EA
R iR - 1" A 0 FAS . AN T A R . DNA 2% .
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Z 5INFIRGEYFIEE, CHHIES S 2Rk
ik 2% A ATE AR O U1 4n GARCIA 28 B¢
8, FLARE P USPIL ik iR, USP11 GEME %
BeA R KN T B 2R T B LR b Rz 40 i 1 sz
[ TR R A A TR, fEUERLI AN RS . T
. ZHANG %5 U W98 4R 18, 4141 USP1l

Feik [, USP11 feds & %+ 90 3 Kz R 1k,
FRE B 90 2 I RIA KT, 0 T 41 A 3 7
EERs . AR ER, 454 USPLI
mRNA ik 3, USP11 85 [ BHPE S 8 25 15,
$&75 USP11 Al BBTESS B & R rh R HR-EH

x3 GHFREETREAREZMEZNERRMSEER COX BEARH

- FARZE COX [T ZNE COX [HlIT
HR 95%CI P HR 95%CI P
51 1.068 1.005 ~ 1.593 0.848 - - -
G 1.045 1.004 ~ 1.407 0.896 1436 1.139 ~ 2.492 0.066
HEERT 1781 1.328 ~ 2416 0.083 - - -
SR 1.648 1262 ~ 2.149 0.132 - - -
TNM 4314 2611 1.963 ~ 4.003 0.005 1.896 1359 ~ 2749 0.009
iNakai 74 2.370 1.834 ~ 3551 0.011 1.818 1.391 ~ 2.698 0.013
USP11 2347 1.768 ~ 3515 0.005 2,404 1.791 ~ 3.754 0.019
PPPICA 2424 1.838 ~ 3.748 0.011 2.556 1.868 ~ 3.852 0.010

AFITJEVAT, i 200 B A e 448 AN i 9 1
MICRRIGSE, FEOK R LSS AT %R, e
PHEAER L, RO AR . AR R R,
USP11 ik K- 525 H A B34 TNM 2 3 Fnipk e
GiER A O, ME— Ui USPI 2 545 Hinie &
&, (HARFARI I 45 A 228 . 1T
PMAE . RAF4E R R R, USPLL FiAHMAARE
SAEAAERI B IEAME, M USP11 FaKFATELL, AR
J& 5 TR AS KA 0 2.404 7%, $iBH USP11 7]
R I Ry TN 5 L W e 1) — A8 (4 L b iE P A — A
FHIAIT LS . USPL B WEE L g i fa e p2l,
BIP, FpiiBhiH TR 4. BERREGE K Ty
B TR R i e 2 A e e U o] s AR E
Snail, EAZEIGNT 4B, 40MuimEI AT 2
P g 4 A Je U120 s e BRI USSP A
JET EAXUAMER, 58T USPLL 78 g vk vk i
R SR, I OC TS 545 B B R
HARHLUHIA T 2 — 5% o

S5 A0 M o] A A 5 2Pk il 2 HRp s A Ko
FEMTEEE, AN 5-55 S th nl i () 3 1 B R 1k
ML SR 1Y), X7 B8R o RN 2 1 R R
g RS- VR T, DRI 2R G ) YAl 5 9 e A e
UM U B RS | B AN T A
R —, PPPICA B2H—FhERY, 5%
PR IIE 2 A8, AT S S A
JE . M TSRS R AN S B, H AT SR AIESE,
PPP1CA REINTE MAPK %, 2 ke 1
R T iRGE, Il PPPICA FikF&(k, H
PPPICA [ F R S5l TS A R AT B A2
WBIR, 45 H W 41209 PPPICA mRNA £k -

P&, USP11 E M PR BN, I 545 EnkE

B TNM SRR 457 8 A OC, Uil PPP1CA

S 540 kAR E. (BRI T, PPPICA %

KPS Eis A TG A RS KRR, 5

VERDUGO-SIVIANES % "' 47 i# ) PPPI1CA () F

B8 iR TS AN AR 22 5% . HANG %5 P fiff 5%

s, LA Z1% PPPICA ik M, His®E

I8 5 I BB A0 R REIRA G . 478 PPP1CA 7£

ANEPEEAE AT RE Z FEANF RVERT, (EfSdE— 2

5. ABFREE R TR, 45 EME+ USPI1 mRNA

L PPP1ICA mRNA # ik 2 IEAI 5, #78 USP11 Al

PPPICA W] gt [A1 = 545 B i & 4= & e . MAPK

JEAR 5 M\ I 2 1AL 5 20 40 A% PN ) B AL 3o

L 4 Ah R T AR S (extracelluar regulated

protein kinases, ERK) /MAPK 15 ‘51 [H 7E 4l I 8 5 .

Al AT AR R R SCEE T, e kA

K IREYIA P, CHEN £ B B9, 455 W%

i Th USP11 of 3RIABEE 4 MAPK id %, Jfiff—2b

UESZ USP11 ] i 97 R AR PPPICA LAFLTR

ERK/MAPK {5553 %, A& 3F 45 i 5 1 i 40 il A= K

Rz, 9 —456 0 USP11 Fl PPP1CA $:[A £ 5

S H R
45 s USPL1, PPPICA &%k, 5 TNM

SRR ELEE RS A G, T B[R] ) R A T

Je o AHIRTEELE— B AT RE VIR RBF IR SE 4 2

CWTIGTT 45 B B R R AL bR W

S % 3Lk :

(17 BRE:, XBERA, 22FFPF. 12K Septin9 H JE Ak 4G il
TESS H s h 2 Wi 8 (7], UK SR R 2 ek
2020,35 (4) : 10-13.
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