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HE: BY 2WE32E%#MHECWI A CUBL#MREE 1 (CDCP1) AW FIRIE oy kLR 5 £t
BB (PFS) 9% 2, ik BEESH2020F 11 A—2024 4510 A ¥ BARML EIRIREIRAE ALOW
B BTG W 861 T 7 ARE B 0 e AR SR, 92 B 3R I8 3R BB R F Western blotting 4l J 20 4R 55 8 57 4127
HECW1., CDCP1# mRNA Fo%& & #) &L, WERRE 6 RRIEAIE L F B ML HECW], CDCP1# mRNA F=
EOmst Rk E; M5 22024510 A, 2R EH I PES, SATAT9 IR B # PES 9% B £ A HECW1, CDCP1
PES W9 TR ML, ER  BALKRHECWI, CDCP1# mRMA A& atast Lk 3 & TRFAR (P <0.05),
RESF ., OF /MBI L (AAPR) #HBMALHECWI, CDCP1# mRMA o G40 & ik b4,
EFHRGHFEL (P>0.05), WHAFFHR (PSA) 4~10F>10 pg/L £ F AL HECW, CDCP1 &
mRMA o @ ABRT £k B3 & F PSA<4 ug/L &% (P <0.05), PSA>10 ug/L & EHALHECWI, CDCP1#
mRMA A& QAT R AT % T PSA 4~10 pg/L &4 (P <0.05), Gleason 5 # 7 4e>7 5 %4 L HECW
CDCP1 # mRMA Fo /& G 483+ &% 33 3 T Gleason 34 <7 4 %4 (P <0.05), Gleason#F4>7 4 & F JE 4047
HECW1, CDCP1# mRMA#=& G485 £ 5835 T GleasoniF2 745 %# (P<0.05). TNMaHMM . Vi, A
MO AR EEIRML HECWL, CDCP1# mRMA Fo & G0 £k $4% (P<0.05), B E2024%F
108, 864 &HEPALPES H26 M A (95% CI: 24.613, 27.387), % W F—f& Logistic AR BF: JEL
LK HECW1 mRMA £k 3 [o}{=7.441 (95% CI: 2.543, 21.770) ]. HECW1& & XL F [6R=5.355 (95% CI:
1.830, 15.667) ]. CDCP1 mRMA &3k [OR=4.477 (95% CI: 1530, 13.099) ]. CDCP1 & @ AikZ [OR=
3.374 (95% CI: 1.153, 9.870) | ¥ A7 ME B4 PESH AR REZ (P<0.05), ZiX#F TRl L LR TR,
JE4LLA HECW1 mRMA #=%& & . CDCP1 mRMA Fo 2 & TR AT 3 Bz K& % & PFS 49 8 & T @A 455 4 0.846.
0.824.,0.857.0.805, #L B P2 H 1 85.8%.83.4%.90.0% . 88.6% , 45 71 2 H] 4 87.1%.89.3%.80.6% . 84.5% , 4 T B~
A0 AUC 2 0.964, BLEVE 7 98.4% , 45 1A 71.0%. 4518 AT IRJE &4 HECW1.CDCP1 4 mRMA #= & & &
K55 PSA KF Gleason 374 TNM 521 KB4 BUR 364570 %, B A R GA KP4 5  PFSHi4a
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Abstract:
containing protein 1 (CDCP1) in prostate cancer and their relationship with progression-free survival (PFS).
Methods The clinical data of 86 patients with prostate cancer admitted to the 904th Hospital of the Joint Logistic

Objective To analyze the expression levels of E3 ubiquitin ligase HECW1 and CUB domain-

Support Force of the Chinese People's Liberation Army during November 2020 to October 2024 were retrospectively
analyzed. The relative mRNA and protein expression levels of HECW1 and CDCP1 in cancer and adjacent tissues
were measured using quantitative real-time polymerase chain reaction and Western blotting, respectively. The
relative mRNA and protein expression levels of HECW1 and CDCP1 in cancer tissues were compared between
patients with different clinicopathological characteristics. Patients were followed up until October 2024, and PFS
was recorded. Factors influencing PFS in prostate cancer patients were analyzed, and the predictive value of HECW1
and CDCP1 for PFS was assessed. Results The relative mRNA and protein expression levels of HECW1 and
CDCPI1 in cancer tissues were significantly higher than those in adjacent tissues (P < 0.05). There were no
statistically significant differences in the relative mRNA and protein expression levels of HECW1 and CDCPI in
tumor tissues among patients of different ages or AAPR groups (P > 0.05). However, patients with PSA levels of
4-10 pg/L and > 10 pg/L had significantly higher relative mRNA and protein expression levels of HECW1 and
CDCP1 in tumor tissues compared to those with PSA <4 pg/L (P < 0.05), and their expression levels in the >10 pg/L
group were significantly higher than those in the 4-10 pg/L group (P < 0.05). Patients with Gleason scores of 7 and > 7
had significantly higher HECW1 and CDCP1 mRNA and protein expression than those with Gleason scores < 7
(P < 0.05), and expression was higher in the >7 group than in the 7 group (P < 0.05). Higher expression levels of
HECW1 and CDCP1 were also observed in patients with TNM stage III/IV, lymph node metastasis, or bone
metastasis (P < 0.05). As of October 2024, the median PFS among the 86 patients was 26 months (95% CI: 24.613,
27.387). Multivariable Logistic regression analysis demonstrated that high mRNA expression of HECW1 [OAR =
7.441 (95% CI: 2.543, 21.770) ] high protein expression of HECW1 [OR 5.355 (95% CI: 1.830, 15.667) ], high
mRNA expression of CDCP1 [OR 4.477 (95% CI: 1.530, 13.099) ] and high protein expression of CDCP1 [OR =
3.374 (95% CI: 1.153, 9.870) ] in cancer tissues were risk factors for PFS in patients with prostate cancer (P < 0.05).
The ROC curve analysis revealed that the areas under the curves (AUCs) of the mRNA and protein expression levels
of HECW1 and CDCP1 in cancer tissues for predicting PFS of prostate cancer patients were 0.846, 0.824, 0.857, and
0.805, with sensitivities of 85.8%, 83.4%, 90.0%, and 88.6%, and sensitivities of 87.1%, 89.3%, 80.6%, and 84.5%.
The combination of the four yielded an AUC of 0.964, with the sensitivity being 98.4% and the specificity being
71.0%. Conclusion The increased mRNA and protein expressions of HECW1 and CDCP1 in patients with prostate
cancer are related to PSA levels, Gleason scores, TNM stage, and lymph node and bone metastases. Moreover, their
higher expression levels are associated with shorter PFS.

Keywords: prostate cancer; E3 ubiquitin ligase; HECW1; CUB domain-containing protein 1; progression-

free survival
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MR 45 40 1 5 0, E3 12 RIEHEEE 0T /0
RING % 1 &5 14 3 2¢ F1 E6AP & JE R ¥y [A] i
(homologous to the E6AP carboxyl terminus, HECT ) ok
32, 1 HECW 1 J& HECT 2872 % % #2 if Nedd4 X
G AL b T i D oy, Haz R AR AR
PRINRE M R 8 AW A HaE R, 7ERBE

A pS3 AT, HECW 1 1] 5 p53 & 45 &%
S i R 40 H UE TS, CUB S5 B EE 11 (CUB
domain—containing protein 1, CDCP1) J&— 4 i %
HOEEE 1, w5 AN 2 M R AR A AR,
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S H A L ERTFURRE RIS B R X

Wi s @ARATRIEZ AT . R KN WIRYT
QAW 45 ~ 85 % 5 © I IRk B2 K2 BE Vs 9 kL o8 %
HeBrbrde: OG- HABMRE ; @B/ITEIN. T
REAN 45 B I WE PRI 55 12 M FE M 5 s 5l S 92
Mg ; @E I 2B M RAE; O R A B R A
S A R R IC R I T 5 @ % N 43 WAIA T 25 o
ME AR FE RO ER ; O3 AR E . b
57 B H A 52 0 HECW 1, CDCP1 63k 9 25 %) o A BF 5T
28 B e B A AR PR By S WA o (No 2 20250111)
1.2 FHik

121  HECWI.CDCP1 & &M 2 2H kA B
I oL AR SR AE AL B GE TS AR LS, ik R
HAREAR R 7 HEREA, TE T-80 CUKAR
TRAF . ABREARG AWy, —HB - HEME A2
FHSE B 280 8 it PCRAY (36 [E 28 8RR /R BHE A
Al , Applied Biosystems) 17520 520 % &t 545 Wik
W (quantitative real-time polymerase chain reaction,
qRT-PCR), BT 1.5 mLEP4E ™, JillA TRAzol % fi#
W (MR AEYRHCARZA R, 15 000 r/min 2
015 min, FRAFRNAVIIE L ~2 pg, ke H 0
D037 G | s | 7 7 1 5 T o S S R/
VIS-723N) 7E 260 F1 280 nm I 1 &b #6 3w o' i
5, SRJ517 qRT-PCR, #% M85 5k & (ot
i MERE AR W R A A BR 2 ) U BH P B AR A
H 4 ¢cDNA, Jil A HECWI1 5| # # A PCR 1 £ .
95 CAEME 155,56 ~ 60 Cil k30 5,72 CHEH 30 s,
HAFEA 40K . LA GAPDH NS, R 2% kit
HECW1 #1 CDCP1 mRNA A X} ik & . 519751 W,
1,

&1 oRT-PCR5I#F3I

H[H Elkl2] KEE/bp
1 :5'-TTCATGGAGGAGGAGGACAG-3" 21

HECW1
J 1] :5'~AGCGGACCTTGAGGGAGTAA-3' 21
1E ] :5'-CGAGCTGAACGAGGAGGACT-3' 21
CDCP1
J2 1] :5'~ACAGGCGAGGAGAGAGGAGA-3" 21
1E ] :5'-TGCACCACCAACTGCTTAG=3' 20
GAPDH
1] :5'~GGCATGGACTGTGGTCATG-3' 20

73— EB I3 HAFEAAT Western blotting £ ] ;28
W . RS R CEH, 28 E 5 15 000 r/min 7
030 min, U BVEW, HEIBEA, R4 SDS-

PAGE BEJic ML VK ( iUk A RHECA R AR 41
BEAR, IR R R R W MR L, H
M5 il FH AT X HECW 1, CDCP1 4 bk — P, &5
A AT WY, JF SR Image J 14.0 {5 40 #1L 5k
PREAT R M E 20 A, DL B-actin AN 2,
FH B AR 25 0K BE AN 2 24 0K BE (B Y LU (B 38R 2
FIAHR Rk 4t

122 A&arkbikchk GFBEFR . MRS
BRSSPI (prostate specific antigen, PSA) . HEH
(Albumin, ALB) . 8 VE#ER2 M (alkaline phosphatase,
ALP) , 5 /R R R A L (. (albumin—to—
alkaline phosphatase ratio, AAPR) =ALB/ALP; i %1
JR 98 AL 2% 5 9% (Gleason) P43 . TNM Z3M1 . ik
E 255 (MRISOE & MW 2 . 3%

oL
123 o P BETEISIRERIG AR, KE

25 T O PO R 5 N B AR G R sk (b a1 LA
AR ], FEZ5ET-H20093809, #i%: 3.75 mg)
132k, BT ES, 41k I ReKR
(b v I R 2800 A BR 2 m [ 25 4E 7 H20064085,
A% : 50 mg) 1HAR, 1R/, B4 FERBEE 2,
FrREVT B B AEAPIRES, B 2024 4F 10 H st
g BARPUME T S BRI (castrate—resistant prostate
cancer, CRPC ), CRPC BJiZWrbrif =R (1 W4 IR
SARPRIBRIBRIZ WA Ie R . 2019 fi) ", Seit
BB e R R AF W (progression—free survival,
PFS).
1.3 SitEHE

HHiE 73 BT R ) SPSS 26.0 G 81/ o 1 Bk
DAL + bRdfEE (xxs) Fon, WM 250 Pk
t K56 . Kaplan—Meier 35 22 il 4= 77 dh 28 . 52 (Rl &
O3 A FH 22 4 2 — M Logistic [0 AR 2 ) 3238 &
TAEHFIE  (receiver operating characteristic, ROC) [ifi
Ao P<0.0S NERAGITEE L,

2 R

2.1 RISIREERENELZER

86 141l Hif 51 i i £ & T, AR IR <65 2 RI>65 % 43
A 53 F133 4] ; PSA<4. 4 ~ 10 FI>10 we/L 554
17. 26 143 i ; AAPR<0.48 F1>0.48 43 I A 46 Fl
40 4] 5 Gleason PE43r <7, 7 F1>T7 7340 54 20, 27 F1
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4135 %

SRt

3945 TNM AN, VAT |
62 19 ; A JCik I 4555 7% 430 A 55 F1 31491 5
R AT 52 34491
22 AR5 EEHL HECWI, CDCP1
mRMA #1 & BEXT RiZ 2 LI

it 4R 5 9 5% 41 41 HECW1 . CDCP1 ) mRMA
MU A R R I, 2%, ZR¥ESIT
225 (P <0.05) ; ## 4H 4V HECW1 . CDCP1 A mRMA

I 353 51 4 24 Fn
e g

AR AR X Rk m TR A LR 2,
x2 BAASEEHAHECWI CDCP1 I mMRMAZN
EAMAMRIZELLE (n=86,xxs)
- HECW1 CDCP1
mRMA HH mRMA HH

s e 468075 1.58+043 1357+225 11.52£2.16
FEHHE 1422034 063021 216053 1.32+041
1l 36.713 18.410 45.775 43.024
P 0.000 0.000 0.000 0.000

2.3 A EIRIBHFEREEHLHECWI,CDCP1
FImRMA & BHEXTRIEE L E

ANRAEWE . AAPR B Z 44U HECWI . CDCPI1
) mRMA I (A RB R L, 2K, 5
WG E L (P>0.05), A[EPSA. Gleason 3T
g5 TNM 438 9k 0 45 5% 3% /8 5 9 41 2L HECW L |
CDCP1 () mRMA FIEE (A XS ik B bR, 4 87

Zohr, ZREAFEITFE L (P<0.05); i#i—%

WG LA 45 5. PSA 4 ~ 10 FI>10 pg/L BB FH R 5A
I T PSA<4 pe/L 83 (P <0.05), PSA>10 pg/L
BERERIEE T PSA 4~ 10 png/L #H (P <0.05);
Gleason PF43 4 7 F1>7 43 H & 1) 26 35 ¥ 55 F Gleason
PEIr<7 o0 8 (P <0.05), Gleason PE4r>7 43 &
) 2235 5 T Gleason 143 770 e & (P <0.05); TNM
sl VEIEEmEREAE T THEE
(P<0.05); AMkEEHEHEFHMRLS T ILMHE
GRS E (P<0.05); AEBBEREANELR
THHEREE (P<0.05), WL#E3~9,
2.4 HTFH%

B 2024 4F 10 H |, 86 ) i 35 1 12 PEFS 2Ry 26 4

H (95% C1. 24.613, 27.387). WHE 1.
25 HIFIREEE PFSHEINEE

DL 5 s i 5 i R PRS IS/ (785 =0,
KT=1), WAL HECW1 . CDCP1 # mRMA 17K [

*3 AEEHBHEHLHECWI .CDCP1 I mRMA Fa

EQEMRIEBEER (xzs)
— HECW1 CDCPI1
n
. mRMA A mRMA B
<65% 53 445:0.62 149027 1329+2.18 11.37+2.04
>65% 33 471083 1.60=034 13.67+237 11.86+2.67
1 1.658 1.661 0.760 0.961
P 0.101 0.100 0.449 0.340
*4 AEPSAEEEHLHECWI.CDCP1HmMRMAFI
EQHEMNRIEELE (rxs)
HECW1 CDCP1
PSA
mRMA =] mRMA =]
<dpg/l 17 3.16+042 135+034 11.59+2.10 10.37 +2.18

4~10pg/L 26 434057 1.59+0.37 12.73+2.64 11.56+2.23
>10 pg/l 43 497+0.76 1.81+043 13.95+2.72 12.62+2.41

F{H 47.346 8.670 5.481 6.064
P{H 0.000 0.000 0.006 0.004
x5 AFEAAPREEEHLHECWI . CDCP1H mRMA
MEAENRIEELE (xxs)
HECW1 CDCP1
AAPR 1
mRMA HH mRMA HH
<048 46 434+0.62 142+039 13.15+2.62 11.09+2.12
>048 40 457+057 1.59+052 13.86+2.54 11.86+2.31
t1H 1.781 1.728 1271 1611
P1H 0.079 0.088 0.207 0.111
£R6 A[EGleasonif4yEE HECW1,CDCP1 H)mRMA
MEAENRIEIELE (x£s)
Gleason HECW1 CDCP1
W53 " MRMA HEH mRMA HH
<74y 20 325+043 1.41£036 12.13+2.34 10.52+231
75 27 452+046 1.53+041 13.49£2.67 11.63+2.42
N 39 489+0.52 1.72+0.53 14.32+2.86 12.57+2.73
F{E 77.875 3.328 4.394 4381
PH 0.000 0.041 0.015 0.016
R7 AETNMOEEEEHLFAHECWI .CDCP1H
MRMAFIZE BN RIZELRE (xxs)
N HECW1 CDCP1
mRMA EHE| mRMA HH
.03 24 216+042 075021 865+2.13 7.32+2.06
.IVH# 62 567168 2.16+0.58 15.74+3.54 14.56 +3.42
tH 10.080 11.584 9.170 9.692
P{H 0.000 0.000 0.000 0.000
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®8 FREME LR BEEALHECWI.CDCP1 10- p—
mMRVMAFIZE B AN REELLE (rxs) - %k

=
o]
1

2 06
f 55 549+1.24 231+0.35 1695+3.68 15.64+3.24 %
g 31 3.65+0.86 0.96+021 952+2.08 8.67+2.11 'E‘[\Jd
B 047
tfE 7.320 19.554 10.333 10.747 B
P1H 0.000 0.000 0.000 0.000 02
R9 ARBEHBEEEHALHECWI.CDCP1H MRMA
iﬂﬁélffﬁiﬂ‘ikstt&s‘z (Rts) 007 ‘ . ‘ .
0 10 20 30 40
A A Al A
E1 H1Fmsk
H 52 476+1.13 166+0.62 1556+2.64 12.37+242 N
[OR=7.441 (95% CI. 2.543, 21.770) ]. HECW1 & A
g 34 434+0.86 1.43+0.51 12.63+231 10.69+2.16
mFRIA 0 R=5.355 (95% CI: 1.830, 15.667) ].
HH 1.845 1.800 5.281 3.281
CDCP1 mRMA &5 % k[ OR=4.477 (95% CI: 1.530,
P{E 0.049 0.045 0.000 0.002

13.099) ]. CDCP1 % [ 75 #3K[0R=3.374 (95% CI:
Rk (SCME) A b HET 2 2 1.153, 9.870) 1% K151 g Jiw 8 & PFS 1y fa b [H &

I
Logistic mH T, 45RER: HECW1 mRMA &Rk (P<0.05). W& 10.

F10 AIZIRRERE PFSHZ E R —M Logistic @A H54

HECW1 mRMA 2.007 0.459 19.119 0.000 7.441 2.543 21.770
HECW1 &1 1.678 0.375 20.023 0.000 5.355 1.830 15.667
CDCP1ImRMA 1.499 0.512 8.572 0.000 4.477 1.530 13.099
CDCP1ZEM 1.216 0.428 8.072 0.000 3.374 1.153 9.870

2.6 HECW1.CDCP1xfai%|fREEE PFSHIT = 834%. 90.0%. 88.6%, % 5 1 4+ %l 4 87.1%.
WoE 89.3% . 80.6%. 84.5%, 4 IHLG ) AUC N 0.964,

4T HECW]1 mRMA A1 1. CDCP1 mRMA  fURME N 98.4% , K5 E R 71.0%, 4 WUHEAG 1 £&
FIE [ T5000 7 57 L9 5 PFS (19 AUC 4351 0.846 . T I (area under the curve, AUC) . S T &
0.824, 0.857. 0.805, & B P 4> 4 KN 85.8%. Ao WERIIME?2,

%11 HECW1.CDCP1 XI55 p 5 2B PFS FFRiI 2L A8

HECWI1 mRMA 0.846 0.754 0.935 85.8 0.763 0.932 87.1 0.785 0.953
HECW1&H 0.824 0.731 0.912 83.4 0.742 0.920 89.3 0.802 0.974
CDCP1 mRMA 0.857 0.779 0.932 90.0 0.862 0.931 80.6 0.726 0.874
CDCP1#EH 0.805 0.721 0.897 88.6 0.894 0.924 84.5 0.754 0915
AT 0.964 0.937 0.997 98.4 0.934 1.000 71.0 0.634 0.825
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1.0
/ —A
0.8 1
0.6
Eaal
E
044 — HECW1 mRMA
—HECW1 44
CDCP1 mRMA
0.2 — CDCP17&
ATRES
— B
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1-45 5
2 JEHALHECWI1.CDCP1EImRMAFIE AT

A5 ARE & PFSHY ROC fi 2k

3 it

A 5 o BE AL A R B A, HOWHR YT
RN AR K AR 2, BAR R EA B &G
WA, EXT T 0 8 B R T AT SRR AE PR
PR AR R Loy 0L, 54807 58 1 2B Wrdn & i A
TR RSN BB Oy 1), iz R
FEJEIE P DR T R T SRR M

HECW1 /2 E3 {7 R G R G5, v
EHEA LRIMZ RS T, feid HaE 17 A ok
PET LR, R AR S E PR T 4 R R A L A
T, RIHEmA R ER Y, AR, 5
UM L, JEZH 4 HECW1 19 mRMA F1E 1141
YRAEHIE TS, HPSAKIE . Gleason PE5
JTNM 433 R, A ik B S5 7558 5 10 HECW T 3k
M, RIS R D R R TR A,
HFEKFE5 PSA K. Gleason BE43 . TNM 4381 |
WS R A 56 . LA B85 R HECWI 1] B3 1
2 R 9 20 M A 3 5 . SRS IR JRAE 1, TR R
— NEE R AE W AR Y . T CDCPL J& — il 5 55 25
M, BA CUBZWEL, S 58 BEMNESHS.
YNGR . AR RS SE R AR AR B RERE
CDCP1 i = 3R35 5Aii 12 28 . HB A RS
AR FEARBESE Y, R ZH 41 CDCP ) mRMA Fl
EARBEFEBEYE, HPSAKYFE. Gleason 41
JOTNM 43 B s, A S R E R E W
CDCP1 ik sy, FRWIILAEFTH s iy 3Rk 25+
e, H Rk K5 PSAKF . Gleason W43

TNM 733 . kS5 57 i i R A 6, X — 4521
$275 CDCP1 1] 58 51 5] I8 12 28 RN % A6 1 o A7 O
Wi VR — AT A bR ) -

T PES X FIEAl RS B 2 IR T RUR &
KEE, AER ISP 0 BB bR . A5
B AL PFS iy 26 A~ H, H i 2H 40 HECW1 .
CDCP1 ) mRMA FI& 3R IA B R, PRSI,
ROC [i] & T #5 i} HECW1, CDCP1 mRMA FlZE [ Bk
A RS DU AT S i A0 AR R Y PES, AR SR T Y
WMAREY . HECW1 o] il 2 PR3 40 i B 3 . 3288
RS 5 MR AR S RPN R
52, HECWI ZEE /N e fil 98 A8 5 T L 80 v 3R 3k
Hm#RiEERH B AEF M PFS 82, HECW] £
R VAR R /)N 41 R R R TS AR R Y, Il
1ot 4 i B fiE 5256 26 B HECW T A 38 3 5 5 Smad4 (1)
ALK R IEE /DN 20 i g AR 1 20 i 39
TR AR ZE . 1 CDCP1 5 R Al i f i 4% . 1278
BTy A 2, IR CDCPY 16 IE % il 41
AU LA H I8 o A R Be R FEAR JE DI BE s HAE
i3 20 2 rp DL R 18 200 A T & AR AE
HEBHZ . WK RERE G IR 7 46 il wT
R o R AR ZZEMER, H CDCP1 2 5 IE#
Je w2y, JFk il 4B Jé X CDCPL 3R ik K 43 A
(1) 52 ) 5 20 i e =+ AR B e USRI A oG, Bk
CDCP1 ] figid ok 15 A A n s i 2 5. ™
HAAEH TR A Y 22 i s pL i, L mii A/
FHAR B AN, DR I3 000 A5 Y L Bk el A
b W 5 AT O R M, T DUHS Bl I DR B 0 B
U M PFAG R E 1 B -

2 Lk, HECW1., CDCPI 1E /i 41 Jif 9 5
IR, T IS AT RS E PP AG R B B .
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