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i E:HHN MREAMBECROEHALZEHFHEGH 21(USP2D) [ Kriippel # B F 15(KLF15)
Rk oM EE LR RRAEL(EMT) 8 % 2 BT lE R TG T ML, ik £I 2020 1 A £ 2022 % 1
A iZRME# 156 4] CRC B X AR %, Bk ke ¥ PLR(qPLR) % #r USP21.KLF15 #f= EMT £ &
[ b 45 56 % (E-cad) . 8] i 14545 % (N-cad) \E &4 4 4% 8 1(ZEB1) ] mRNA & # K -F, KA Pearson
A% oA USP21 . KLF15 5 EMT A B ega X, KA L& aiihn &g kikKF, 2 A Kaplan-Meier i #=
COX @ BERFHERENE. R LHEFHELIE, BAL USP21 KLF15.N-cad.ZEBI mRNA % ik /K -F
2% ,E-cad mRNA R#& KPFHEAK, £ F A %5 EL(P<0.05), CRC 444 USP21 mRNA ,KLF15 mR-
NA & KF L5 N-cad mRNA & ik KF (r=0.722.0.630,3 P<<0.05),ZEBl mRNA % ik K-F (r=0. 681,
0.743,3) P<<0.001) 2 EA %X ,5 E-cad mRNA &k K-F (r=—0.734,—0.678,3 P<<0.001) Z 4B %, &
2128 USP21,KLF15 Fa b & 4 66.67% (104/156),69. 23% (108/156), & T 5% 4L L2 4 6. 41% (10/156)
5.77%(9/156) , 27 A %+t 3 & L (X*=122.135,134. 031,39 P<C0. 001), #%#L 4% USP21.KLF15 ki 5
TNM o #fe Kk C 44 2485, TNM o 21 |l 31, 4 54k & 445 9 % 28 4% USP21,KLF15 Fa it &34 5+ 3
(P<C0.001), USP21 Matt4n KLF15 fadk4n 3 S &R EHE 55 A 71 15%(74/104) .72, 22% (78/108) . 4%
F USP21 M w2n , KLF15 M #2049 88.46% (46/52).87. 50% (42/48), 2 % A % it % & L (Log-rank X’ =
6.330.4.605,P=0.012.0.032), COX & )a 5 #74 R & ¥ ,USP21 AW KLF15 fatt & TNM 4 #1 [l #1345 4
%vh CRC & 09 e B % (P<<0.001), £ CRC 44 USP21.KLF15 A K-F I %.5#5 EMT 48 %, =
T A iR4E 8 CRC B #H BizEMY .
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Relationship between the expression of USP21 and KLF15 in colorectal cancer tissues and
epithelial-mesenchymal transition,and their prognostic value”
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Abstract: Objective To investigate the expression of ubiquitin specific protease 21 (USP21) and Kriippel
like factor 15 (KLF15) in colorectal cancer (CRC) tissues, and to analyze their relationship with epithelial
mesenchymal transition (EMT) and their clinical prognostic value. Methods A total of 156 CRC patients ad-
mitted to the hospital from January 2020 to January 2022 were selected as the research subjects. The mRNA
expression levels of USP21,KLF15,and EMT genes [ E-cadherin, N-cadherin, zinc finger E-box binding pro-
tein 1 (ZEB1) ]| were analyzed by fluorescence quantitative PCR (qPCR). Pearson correlation analysis was
used to investigate the correlation between USP21,KLF15 and EMT genes. Protein expression levels were de-
tected by immunohistochemistry,and the prognostic value was evaluated using the Kaplan-Meier method and
COX regression model. Results Compared with the adjacent tissues,the mRNA expression levels of USP21,

KLF15,N-cad,and ZEBI in the cancer tissues were higher,while the expression level of E-cad was lower,and
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the differences were statistically significant (P <C0. 05). The expression levels of USP21 mRNA and KLF15
mRNA in the CRC tissues were positively correlated with the expression levels of N-cad (+=0. 722,0. 630,
both P<C0.001) and ZEB1 (+=0.681,0. 743,both P<C0. 001) ,and negatively correlated with the expression
level of E-cad (r=—0.734,—0.678,both P<C0. 001). The positive rates of USP21 and KLF15 in the cancer
tissues were 66. 67 % (104/156) and 69. 23% (108/156) ,respectively, which were higher than those in the adja-
cent tissues 6. 41% (10/156) and 5. 77% (9/156), and the differences were statistically significant (X* =
122.135,134.031,both P<C0. 001). The expression of USP21 and KLLF15 in the cancer tissues was significant-
ly related to TNM stage and lymph node metastasis. The positive rates of USP21 and KLLF15 in the cancer tis-
sues at TNM stage [l and with lymph node metastasis increased (both P<C0. 001). The 3-year overall survival
rates of the USP21 positive group [71.15%(74/104) ] and the KLF15 positive group [ 72. 22%(78/108) ] were
lower than those of the USP21 negative group [ 88. 46% (46/52)] and the KLF15 negative group [ 87. 50%
(42/48)],and the differences were statistically significant (Log-rank X*=6. 330,4. 605; P =0. 012,0. 032).
The results of COX regression analysis indicated that USP21 positivity, KLF15 positivity,and TNM stage [l
The expression of USP21 and KLF15 in

CRC tissues are elevated,and they were correlated with EMT indicators. The two markers can be used as no-

were all risk factors for CRC prognosis (P <C0. 001). Conclusion

vel biomarkers for evaluating the prognosis of CRC.
Key words: colorectal cancer;

chymal transition; prognosis
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U, BRI T KLF15 w3k, Ak -
P8 MARCH2 %335 , 5 5 9 41 i & 2E b B2 1) ot 7% 4k
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FERBAIEFE $E s , USP21 ] Bl i F2 8 EMT AH 56 19 4%
DR M KLF1S B8 300 EMT it 2. 1
& 5% EMT g /&, sk, 3R USP21,
KLF15 78 CRC H AU %5 S H 5 EMT trili ¥y J i
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1.2 USP21.KLF15 mRNA K EMT & [K 2 35 4
HUOA v B8 A7 ) i 20 SRV 55 21 2124 100 mg, AfF ¢k
WFEE .3 000 r/min B> 10min. {1l TRIzol ¥4 B4
415 RNA, NanoDrop & W 21 B (A, /Agg = 1. 8D,
B 1 pg RNA, PrimeScript RT i #) & ( H & TaKa-
Ra, 55 RR047A) & W, cDNA., 5% i b 50 K — #%
WAYFRHE A A A B S s R 1, [/ ABI
7500 A PCR ¥ # 17 qPCR X Wi, % TaKaRa
RR420A(SYBR@ Premix Ex lag) il 7 & 40 /0 7E VK |-
e ] S R, FE SR A RN S ik 3 MR . RO
% :SYBR Green Master Mix 10 pL,cDNA 2 pL, I
FHsI 45 0.5 pl,ddH, O %2 20 pl. EFR M
95 °C 5 min.1 MEH;95 °C 30 5,60 C 30 5,72 C
30 s, 40 MEW ., LI EE 3 W, 5 R BCEYE.
P GAPDH R N %, R 2 > &3 5 USP21,
KLF15 Ff1 EMT B[ E H VR85 56 3R (E-cad) | [4] 5T P&
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FEE R (N-cad) \E BFHHESS & & 1 1(ZEBD ] AR X}
FiRKF,

1.3 USP21.KLF15 & IR AW 4% 5 G s
AACY AT L AT R B A ) (4 pem) BT LK
b KR A 28 vh Wik (pH 6. 0) @& B E P i, 3%
H,O, P W 15 min, 10% 3 il % #f H# 30 min, — ¥
A CWEE . Hor USP21 (2% [E Santa A A, 585,

HRP #5710 1L £ 31 % 1gG (Dako A A, #25 : K4003) %
ik 30 min, DAB W5, 558 ARG &2 4y, VA e 3
N I e N A s VY [ D SR TS R A s
PE43BRUE (H-score ) : Y2 (4558 B ¥FE 404 0 43 (TB) .1 43
GRIEEM) .2 70 W) 3 70 G {0 5 FHPE 40 it Fb
BIPESr R 0 23 (5% .1 43 (5% ~25%) .2 43 (>
25%~50%).3 43 (>50% ~75%) 4 43 (>75%) .

$e-293400, Fi B HE 1+ 200) \KLF15 (3% [ Proteintech  H-score= 4 {85 B 43 > FH Ik 40 g b 3 23 . LA H-
AFLBS13749-AP R RELL 1+ 1500 W BT, score=4 43 Ry B H-score<<4 43 N 1.
®1  SlHEHI(5—3)

It 3319 T

UusSP21 GCTGGAGAAGGACCTCAACG TGGTCCAGGTAGGCGTAGTT

KLF15 CAGCCACCTACGAGCACATC GTCGTAGCCGTCTTCCTTCC

E-cad GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTTCTCATGG

N-cad GTGTCTGTGTTTCACTGATGGC TTTACGATTACACCCAGACTGC

ZEB1 GATGATGAATGCGAGTCAGATGC ACAGCAGTGTCTTGTTGTTGT

GAPDH CAGCTTGATACCTGTGAATGGG TATCTGTGGTCGTGTGGGACT
1.4 BEVI MIIAEMAMRNSE EREEEEITR MO,
GV IERE YT, BEVT R ARG R 2 48 2.3 CRC 4141 USP21,KLF15 & £k CRC 41

SAABEYE 1 WK ARIGH 3EM 6 NAMT 1 K.
BE DT N2 A IR LS D RE S AR AL B B B
W/ AR CT AR F A i R AR &
BT IR R . Bl D2 1 A8 A R A K AR T IR A DG BB T
a B # 1E (2025 4F 2 D,

1.5 Siilspabsm SR SPSS26. 0 #: #4758 31 43
Br iR DL o s Fom B L ECR A ¢« 5. 3t
OGRS AR R R AL L RCR X R
FIH Kaplan-Meier #H£&F1 COX [B] 5 45 BY 43 A1 52 M
CRC FiJG HIASEIN &, L P<<0.05 2R A G %
2 % ES

2.1 CRC #4141 USP21.KLF15 K EMT #H 53 [ ¢
mRNA £ik 5955 4 2UM e, i@ 4l 21 h USP21,
KLF15 mRNA & EMT # %3 H N-cad.ZEB1 mR-
NA ik KV % T+ & . E-cad mRNA ik K )
FEAR, ZR WA EE L (P<<0.05), WK 2,
2.2 CRC 44 USP21.KLF15 5 EMT £/X mRNA
KKK FR M X CRC 441 USP21 mRNA &
KLF15 mRNA #iA7KF 5 N-cad mRNA K ik K-F
(r=0.722.,0.630,P<C0.001),ZEBl mRNA Zik/k
(r=0. 681.,0. 743, P<<0.001) R F M ¥, 5 E-
cad mRNA(r=—0.,734,—0.678,% P<C0.001) &

21 USP21 {7 T 4 A J52 70 248 A 5, KLF15 25 1 AL T 48
JRUAZ | 40 5 R 4 B, LR 1, e 4 2 USP21,
KLF15 FHE RN 66. 67 % (104/156) ,69. 23% (108/
156) /8 TG 25 H 40 6. 41% (10/156) 5. 77% (9/
156), Z 3 A G it 3 L (X* =122. 135,134, 031,
P<0.001),

2.4 CRC 414! USP21.KLF15 %3k 51k K 2 B &
R TNM 4308320 1A A JF ik 1 5% 8% 1 9 41 40
t, USP21 Fil KLF15 1y BH M 2 W 2 % T TNM 43
R~ BB EAa L, 25 HAH %1%
B (P<0.05), W#ES3,

2.5 CRC 44 USP21.KLF15 # AR A5 )5 1k
Z  MEUTH LTS 36 B, 3 4E B AKAEAF R 76.92%
(120/156), USP21 PHM:4H . KLF15 PHPE4L 3 4F Bk
HEAER AR 71,15 % (74/104) .72, 22% (78/108) ,
T USP21 BATE4H , KLF15 FIE4 0 88. 46 % (46/
52).87.50% (42/48), 2 F ¥ A 4 it % & X (Log-
rank X*=6.330.4.605,P=0.012.,0.032), WH 2,

2.6 CRC UG N RS2 LLS/E R R4S &
A=%T.0=41F) , LHEMEZHZE COX [IH5Hr
gE RN, USP21 BHME \KLF15 BHYE & TNM 2330 111
W5 52 m CRC il J& B9 35 /6 16 R 36 (P <C0..001)
W 4.5,
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x2 CRC A4 USP21,KLF15 & EMT X EEH# mRNA RiEKF LK (71 5)

215 n USP21 mRNA KLF15 mRNA E-cad mRNA N-cad mRNA ZEBI mRNA
[RE e 156 2.9140.43 3.1640.49 0.8040. 16 3.2540.66 2.6140.47
I 55 2 156 1.0540. 21 0.88+0.25 2.47+0.38 0.98+0.22 0.85+0.19
t 48.546 51.768 50. 589 40. 754 43.362
P <20. 001 <<0. 001 <<0. 001 <<0. 001 <20. 001

FEELHA

KLF15 §

& 1

x3 CRC 8HAL USP21 . KLF15 EARIEEGERSHMXRI2(%)]

USP21 KLF15
T H n
BRI x* P BRI 44 x* P
L 0. 829 0. 362 0.737 0.391
<60 % 70 44(62. 86) 46(65.71)
=60 % 86 60(69.77) 62(72.09)
P51 2.902 0. 088 2. 844 0. 092
5 84 61(72.62) 63(75.00)
e 72 43(59.72) 45(62.50)
EL B 0. 700 0.403 0.972 0.324
353 103 71(68.93) 74(71.85)
B K HA 53 33(62.26) 34(64.15)
JiJed & 0. 630 0. 427 0.183 0. 669

255 82 57(69.51) 58(70.73)
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&gk 3 CRC BEHR USP21 . KLF15 EARZESRRSHMER 2 (%)]

UsP21 KLF15
Iﬁﬁ n
BH x* P FH P x* P
H 74 47(63.51) 50(67.57)
SR e 4.132 0.127 4,315 0.116
=43k 42 24(57. 14) 25(59.52)
hor b 73 48(65. 75) 50(68. 49)
%531k 41 32(78.05) 33(80.49)
TNM 4+ 9.145 0.010 10. 371 0.006
13 29 16(55.17) 17(58.62)
4] 65 38(58. 46) 39(60.00)
I 62 50(80. 65) 52(83.87)
WL 13.705  <0.001 12.760  <0.001
H 62 52(83.87) 53(85. 48)
J 94 52(55. 32) 55(58.51)

e e

ﬁ ﬁ 60

1112 40 UsP21 f:j 40 KLE15

s — AtEE # — PAMA

« 20 el 20

----- FRTELE - BN
0 T T 1 0 T T 1
0 12 24 36 0 12 24 36
18] (B) 38l (B)
2 K-M #Z4# CRC 244 USP21 KLF1s EARZEEFENEE
x4 BEZE COX @BESH
S B SE Wald X* P HR 95%CI
PR =60 ¥ 0.156 0.138 1.278 0.612 1.169 0.892~1.532
B 0.163 0.125 1. 700 0.533 1. 184 0.921~1.504
3] 0.233 0.181 1. 657 0.482 1.262 0.885~1. 800
5 AR 0. 257 0.176 2.132 0. 371 1.293 0.916~1. 826
2 15 9 0.265 0.143 3. 434 0. 206 1.303 0.985~1.725
W S5 R 0.198 0.125 2.509 0. 353 1.219 0.954~1. 557
TNM 45 #7 Il # 0.331 0.147 5.070 <<0. 001 1.392 1.044~1. 857
USP21 B 0.463 0.169 7.506 <0. 001 1.589 1.141~2.213
KLF15 BH 0.404 0.138 8. 570 <0. 001 1.498 1.143~1. 963
x5 ZHEZ COX EALH

A% B SE Wald X* P HR 95%CI
TNM 431 11l #7 0. 280 0.101 7.686 <<0.001 1. 323 1.085~1.613
USP21 BH 0.277 0.095 8.502 <0. 001 1.319 1.095~1. 589

KLF15 FH M 0.263 0. 087 9.138 <<0. 001 1. 301 1.097~1.543
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20 B A T A R A0 B RS . AR BT 5T B CRC 4 41
USP21 {3k AT 2 b, X 5 22 i A3 H 4 &
TR JE R R GE 25 R Y AT, fE CRC 4141,
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AR AR R I TR R AR L X P R R EE BB A SR BT
CRC 41 USP21 1Rk, i 1 4 #F 98 55 Pk T 40 f iy
B L I B0 Bk R B R CDS T T 41 Y B R A
B NI 1 CRC A g & A4 . AR5, CRC
A4 USP21 W £ k5 EMT #5hr A %, /8 USP21
£ CRC 4141n] Bgid o1 3K 2l EMT i &, {2 i CRC Y
e 3 e H ML PT RE 2 USP21 @ af 292 Rk &1
EMT #.0 % K F , 4 Snail , Twist 8% ZEB1, BH 1k
BB A B A L S R S DR RS20 EMT 2
P, A2A&IESE. USP21 BES S5 T YY1 M
FER A6 YY1 (932 25 1k B i, A2 3 6% b i 400 i 1
EMT B %4 8o i A0 i i R 2 fsk as g Y. A&
FFE . = TNM 43993k B 56 % 1 988 40 41h USP21
Fik B, M H R, CRC 4141 USP21 W #£34 F
JHRERE L VIR AN EMT M & 4. BF52 %M. CRC 41
Ml USP21 ik Be % 229z R b ZEBL & A, 3
ZEB1 HE A RE M. ZEBL fe g e M 4n i EMT i) %
A R AN MO R 3 L SR B R DT AR g
USP21 #£ik5 CRC BE RNR WM. HF5 8w,
USP21 FAPERY CRC i 40 fd 2 (8] 5T Pk R A0E , (= 28 5%
R BE 7 b 5 14 () Ao b g A B A EL A A i A T 4 i
P R AR A7 IR 7 R SO EDY . A F SRR L R
B USP21 e 4k S HVR 8 11 90 AHEAE, |
VA oM AT 1 2500 T ik I A1 ) 3R 3K 14 588 s 4t i
it 5 VG At 35 AT IR T I 2T

KLF15 J&— % S R R B & A 3 A~ C2H2
RUBFIR 4540 R SR U s % GC/GT P9l e 8 H
(] FH E AR R0 2 S o, 2 55 08 48 R LW R A
i E A Yt B, BET R, B9 b KLF15
[ 2 35 K7 R, JLRe 9% 0 TR B A IR VLB 3 9K A/
AKT {5530 [ , 400 0 40 A6 06 7= F0 3 W, 02 328 g 40 A 11
BAFE W RN VAR B BUS PP AR 4 . AR 5
H1,CRC 4141 KLF15 p B 1, X — & 58
FE e CRC [ 40 H 28 op i 41 30 45 SR A0 — 3,
HE— 2 B BF 5T 2B, CRC 4H 209 K &5 JE 2 1 RNA
TTN-AS1 B9 1E N4> Filg 47 . 45 & miR-376a-3p.
Hhn KLF15 mRNA B8 M A8 1 R 38 K, i
it 1 CRC ¥ 40 o 4 3% 58 142 280 . AR W58 Hh . CRC
A4 KLF15 5 EMT $8brAHC . ixX 5 BEAT 0 5% & B 45
HARRI,CRC 4040 KLF15 193235 1 R 0] f i i i
T EMT oo B2, 3% 5 9 40 Jf 1) 1= 28 %% %6 he 0, {2 i
CRC W & 4 & . WF o8 & B, BR IR 98 41 4
KLF15 %35 LiH, H g g8 o3 15 S 4 EMT 9 &
A AR 0 B B LR RS . A W ST s ChIp-
qPCR LB ESE , KLF15 Ref H 45 & TWIST2 1Y)
Bl X3 AR 35 OIS I R 4l i EMT 1 & A= .
T F % KLF15 W AT F 3l E-cad B33k, T BIEE A
i 2 3 , 3 1T 400 70 400 B A 42 B AR RS L AR g o
KLF15 i3Ri5 5 CRC BE WA R TG B UIHHE, 4
B LA il 8 b KLE15 #9363k b I8 AE 95 12 1F i 4
58 F MYCNOSSE Ry 3%35 , FL AR 2 3% NOTCH
fFodEM, AT mAgHIE s, S8R ERARM
JEHH L WFRE R I, B S Hela 40 KLF15 (2635
W RENS fE JF 40 Ah /i B miR-152-3p 1Y 3 38 il 4
Wh S P S A YT R B 4 JE TR DNA B4 , BEAIG
TR P A RS AR

ZE BTk, USP21, KLF15 7645 & i i 41 410
FRETE S EMT bRl a5 40 2C , 9 0] fE il L
et EMT 09 % 4 A2 i CRC % 4B & & L 2T 1Y PP Ak
CRC WG WAREY . AW RBRMAE T USP21 &
BN KLF15 #1752 RAGB M. X — 8 5% 0 24K
O3 F AN B LR Ui T IS 2 Y S R 5 it — 2
9T . HOR A 5 S — s e iF 58, N — 25 B 7
Zorpts L ROBBE  BE M 25 B W g BA B R IR
USP21 #l KLF15 724 15 s 2 90 19 i A v A 16
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